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O KOMMAHMN

ROYAL THERMO - cambliit ycnewHbiii 6peHp Ha
KNMMaTMYeCcKoM pbiHKe EBpasuu, ¢ cobCTBeH-
HOWi WTab-KBapTUPOA, KOHCTPYKTOPCKUM 610pO,
[M3aiiH-cTyamen 1 3aBogamu B Poccuu.

B 2014 rony Bo Bnagumupckoi obnactu 6bin
3anyLueH nepsbiit 3aBog Royal Thermo no npo-
M3BOACTBY a/lOMUHMEBbLIX M BUMETaNINYeCcknx
panmatopos. Yxe B 2019 roay 6binmn npon3se-
[leHbl U peann3oBaHbl pekopaHble 9,4 Munnu-
OHOB ceKkuuit pagnaTtopos Royal Thermo. 310
MO3BOMIO KOMMAHWK 3aHATb AMAMpYyloLMe
NO3MLMK Ha pbiHKe B becnpeLiefeHTHO KOPOTKHMiA
cpok.[lo 2021 rona 3aBof, NNaHUPYeT BbIMTH Ha
NPOU3BOACTBEHHYHO MOLLHOCTb B 14 MUANMOHOB
CEeKLUMM 1 3aHATb B CBOEM cermeHTe bonee 50%
BHYTPEHHETO PbIHKA.

B nekabpe 2018 roga Royal Thermo Hauan npo-
M3BOACTBO CTaNlbHbIX MaHEbHbIX PaLMATOPOB.
MoLHoCTb HOBOrO 3aBofa - 1,2 MUNIMOHOB
nprbopOB eXXerofHo, YNCIEHHOCTb NepcoHana
6onee 150 coTpyaHMKOB.

Mpennpusatua Royal Thermo BxoasT B CTPyKTYpy
NPOMbILUNEHHOIO TEXHOMAPKA MHXXEHEPHbIX U
knumatuueckmnx cuctem «MKC3n». O6bEM MHBE-
CTMUMIA B CO3AaHME BbICOKOTEXHONOMMYHOIO
NMPOM3BOLCTBA KNMMATHYeCKoro obopynoBaHms
COCTaBWA CBbIWE 4 MUNAMapLoB pybne.

K co3paHuio NpoM3BOACTBEHHOW NAOLWAAKM
Royal Thermo npvBnék BenyLiMx NPOU3BOAM-
Teneit obopynoBaHua U komnnekcos: Buhler
(LWeeruapws), LEAS (Mtanus), ABB (LLBeruapwus),
Maicopress (Utanus), Gi-Zeta Impianti (Mtanus),
Marconi (Utanus), Insertec S.A. (Mcnanus) u opy-
rme BCEMMPHO M3BECTHble BpeHabl B OTpacau
NPOM3BOACTBA OTOMUTENbHbIX NPUOOPOB.
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CoBMecTHas paboTa KOHCTPYKTOpCKoro 61opo
Royal Thermo ¢ MunaHckMM NonUTEXHUYECKUM
yHuBepcuTeToM u nabopatopwmeit «HUM CaHTex-
HMKM» NO3BONSAET pa3pabaTbiBaTb pagnaTopsl
Royal Thermo ¢ y4eToM CypoBbIX KIMMATUUHECKMX
YCNOBWIA, KA4eCTBa BOLOMOATOTOBKM, CTEMEHM
M3HOCA POCCUMMCKMX TEMNOBbIX CeTEMN. YHUKANb-
Hble TEXHOMOMMU NOATBEPXKAEHbI U 3aLLUMLLEHDI
20 MexayHapOAHbIMU NaTeHTaMK.

Ha npeanpuaTusx npoMbIlIEHHO! Fpynmnbl
3aHSATbI CBbILE ThiCSYM COTPYAHMKOB, YPOBEHb
NIOKaNU3aLMm Npon3BOACTBA COCTaBNsET bonee
99%, obecneyeHa NonHas aBTOMaT13aLms nNpo-
M3BO/CTBA, BHEAPEHbI CUCTEMbI MEHE)KMEHTA
KauyecTBa M 3KOMOTMYECKOTrO MEHEOXKMEHTA.

Mpoaykums Royal Thermo ycnelHo npowna npo-
Lenypy obs3atenbHo cepTduKaLmm u cTporo
cooTeTcTBYET TpeboBanunam NOCT 31311-2005
«[pnbopsl oTonuTenbHble. ObLLMe TeXHUYeCKKe
ycnosus». CepTuduKaLMoHHbIe CMbITaHUS paau-
atopoB Royal Thermo B cnewuynanusnpoBaHHOM
aBToputeTHoi nabopatopum «HNM CaHTeXHUKKU»
NOATBEPAMIN AOCTOBEPHOCTb 3aSBIEHHbIX MPO-
M3BOLMTENEM MOKAa3aTeNen TennooTaaum, rep-
METUYHOCTU, CTaTMYECKOW NPOYHOCTH, @ Takxke
LpYr1X TEXHMYECKMX NapamMeTpoB.

Kaxpplii pagmnatop Royal Thermo 3awmueH ot
noanenok, UMeeT rapaHTUIHbIN Cpok A0 25 ner,
3acTpaxoBaH Ha 65 000 000 py6.

KomnnekcHbIM Noaxon, K OpraHn3aumm npowms-
BOACTBA C 0XBAaTOM NOTPeOHOCTe 3aKa34unKkoB B
OTOMUTENbHbIX MPMBOPaX BCEX COBPEMEHHbIX U1
Hanbonee MacCoBbIX CErMEHTOB M03BoaMUT Royal
Thermo B KpaTKOCPOYHOM NepcrnekTuBe CTaTb
abCoNOTHBIM NMAEPOM Ha PbIHKE OTOMUTENbHbIX
npnbopoB EBPa3mMiAcKoro 3kOHOMKUYECKOro COLo3a.
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MogfenbHbIM paa CeEKUMOHHbIX NpnbopoB oToneHmna 8

AntoMUHMEBBIE CEKLMOHHbIE Mpubopbl otonneHns 11

TN BuMeTtannuyeckmne ceKUMOHHbIE
[ npnbopbl OTONNEHUS 13

NOLBOP OTOTMUTEJIBHOTO T1PMBOPA

OTonuTenbHbI NPUOOP — OLMH W3 BaKHENLLMX INEMEHTOB UHXKEHEPHOW CUCTEMBI B
N6OrOo KMUAOTO UK HEXMUNOTO NOMELLEHNS. ITU NPUMBOPbI CTaBATCS HALOMTO, a MOTOMY
npu BbibOpe BaXHO y4ecTb Bce GaKTopsbl, KOTopble obecneyat Tenno, KoMbopT v 6e3- i
OMacHOCTb.

TennoBas MOLWHOCTb NpUBOPa AOMKHA ObITb HE MeHbLUE TEMNONOTEPb — CPELHAS Jmﬂ CTanbHble naHenbHble an60pbl oTonaeHunA 37
Temneparypa [cornacHo n. 6.2.1,6.2.2 n 6.2.8 CI1 60.13330.2012 «OtonneHwe, BEH- [
TUASLMUS M KOHAWMLMOHUPOBAHME BO34yXa»] B MOMELLEHUMU He BYAET CHUKATLCS HUXKE : .
TpebyeMmoii Laxe B CaMble XONOLHbIE HEAENN 3UMbI.

Mpnbop LoMmKeH NepekpbiBaTh HE MEHbLUE MOMOBUHbI LWMPUHBI OKHA, a AN 60NbHWMLL,
LLeTCKMX CafoB, LOMOB NpecTapenbiX U T.A4. — He MeHbLue 75% LWMpKHbI OKHa, [COrnacHo
n.6.4.4 CM 60.13330.2012 «OTtonneHune, BEHTUASILMA U KOHOMLMOHMPOBAHME BO3AYXa»). :
— NporpeB nomelLLeHus 6yaeT paBHOMEPHBIM U KOMMOPTHLIM C MUHUMYMOM CKBO3HSIKOB. B

BHYTpMMONibHbIE KOHBEKTOPbI 57

[pnbop LoMKEH BbIAEPXKMBATb XMMUYECKOE BO3AEWCTBME U pabouee AaBneHUe CUCTEMbI
C HeobX0AMMbIM 3aMacoM — Aaxe XOPOoLUMii Npubop, yCTaHOBNEHHbI B HECOOTBET- -
CTBYHIOLLYIO CUCTEMY, MOXET BbIMTU M3 CTPOS 33 OAMH-ABA CE30HA. ApMaTypa ans I'Ipl/I60pOB oTonneHumnsa 67
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.‘l_.\thg:g{:?-lﬂh
‘ ] : J-
Cuctema Tpy6onposogos AXIOpress 87
[QpaHTUS M YCIOBMS SKCMyaTaLmm 163
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KOJIEKUMA PAINATOPOB

lapaHTuA
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ROYAL THERMO 2027
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PIANOFORTE/ PIANOFORTE VD/ PIANOFORTE TOWER BILINER / BILINER VD REVOLUTION BIMETALL 2.0 MONOBLOCK B INDIGO SUPER# VITTORIA SUPER/ BILINER ALUM INDIGO 2.0 REVOLUTION 2.0 MONOBLOCK A 80
200/300/500 500 350/500 350/500 500 VITTORIA SUPER VD 500 500 350/500 MONOBLOCK A 100
“PIANOFORTE Silver Satin 200-88B, 300-119B, 500-180BT *BILINER Silver Satin 500 -160BT, 350-118Br 300/500 “BILINER ALUM 500 Silver Satin-16881
B POCCUI
MPUCOEAMHUTENbHbIE HAGOPbI Ha6op py4Ho perynupoBKm Ha60p Ans NOAKII0YEHNS Ha60op A7 HIKHEr0 NOAKMIYEHNS Ha6op Ans noaKoYeHNs Ha6op ana noakniodenna HaGop Aw3aiiH-sexTunei HaGop ausaiik-sentuneit KomnnexT perynupyembix
npsIMOW/YrnoBoM paguaropa 1/2", 3/4" 0ANHAPHBIIA NPAMOI/YTI0BOIA yrnosoi, Design, Click npsimoi, Glick PIANO CUBE npamoit/yrnoBoit/ocesoit KPOHLUTENHOB
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HoMuHanbHas TennooTrgaya aJlloMUHUEBBIX CEKLUMOHHHBbIX I'lpVIGOpOB oTonneHusa I'IonpaBquble KO3Cb¢)MLI,VIeHTbI TennooTaaym CeKUMOHHbIX ['IpVI60pOB oTonneHua
CeKUMOHHOCTb 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | 13 | 14 | 15 t Bogb! t 06paTHO 3HaveHve l;;ﬁd;ﬂﬁ:;::;anebr::%HangpI;I:( TZTT:-T:SXM;U%OEEM npu6opa
Pexx1Mbl At70 (105/75/20) GRS BOAbI :
- . . [°C] [°C] TeMnepaTypa Bo3ayxa tB B 06orpeBaeMoM nometueHum [°C]
Biliner Alum Bianco Traffico / Noir Sable 500 175 350 525 700 875 1050 1225 1400 1575 1750 1925 2100 2275 2450 2625
Biliner Alum Silver Satin 500 166 332 498 664 830 996 1162 1328 1494 1660 1826 1992 2158 2324 2490 J E 2 26
Indigo 2.0 100 500 180 360 540 720 900 1080 1260 1440 1620 1800 1980 2160 2340 2520 2700 100 L4 1,48 14 132 1,28 124 L2 116
105 90 1,44 1,38 13 1,22 1,18 1,14 1,1 1,07
Cevolution 2.0 80 350 128 256 384 512 640 768 896 1024 1152 1280 1408 1536 1664 1792 1920 %0 134 128 12 112 108 105 101 097
500 170 340 510 680 850 1020 1190 1360 1530 1700 1870 2040 2210 2380 2550 90 1,39 1,33 1,25 1,17 1,13 1,09 1,06 1,02
Monoblock A80 500 170 340 510 680 850 1020 1190 1360 1530 1700 1870 2040 2210 2380 2550 100 80 1,29 1,23 1,15 1,07 1,04 1 0,96 0,93
70 1,19 1,13 1,06 0,98 0,94 0,91 0,87 0,84
HoMuHanbHas TennooTaaya antoMUHUEBBIX CEKLMOHHHBIX MPUBOPOB OTOMNEHUS 1S KUNbIX/OBLLECTBEHHDBIX MOMELLEHM 90 1,34 1,28 1,2 1,12 1,08 1,05 1,01 0,97
CeKLUMOHHOCTb 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 14 | 15 95 80 1,24 1,18 1,1 1,03 0,99 0,95 0,92 0,88
E— A60 (90/70/20) 70 1,14 1,08 1,01 0,94 0,9 0,86 0,83 0,79
Biliner Alum Bianco Traffico / Noir Sable 500 144 287 431 574 718 861 1005 1148 1292 1435 1579 1722 1866 2009 2153 90 80 L.19 113 1,06 0.98 0.94 091 087 0.84
HINErAIM BIEnco TEtce FHOI 5abie 70 1,09 1,04 096 0,89 0,85 0,82 078 075
Biliner Alum Silver Satin 500 136 272 408 544 681 817 953 1089 1225 1361 1497 1633 1770 1906 2042 20 114 108 101 094 09 0.86 083 079
Indigo 2.0 100 500 148 295 443 590 738 886 1033 1181 1328 1476 1624 1771 1919 2066 2214 85 70 1,05 0,99 0,92 0,85 0,81 0,77 0,74 0,71
fevelution 2.0 80 350 105 210 315 420 525 630 735 840 945 1050 1155 1260 1364 1469 1574 60 0,95 09 0,83 0,76 0,72 0,69 0,65 0,62
evotlution Z.
500 139 279 418 558 697 836 976 1115 1255 1394 1533 1673 1812 1952 2091 80 o L Lo L L L L L e
60 0,91 0,85 0,78 0,71 0,68 0,65 0,61 0,58
Monoblock A80 500 139 279 418 558 697 836 976 1115 1255 1394 1533 1673 1812 1952 2091 ’ ’ : ' : ' : :
onepioc 70 0,95 0,9 0,83 0,76 0,72 0,69 0,65 0,62
HoMuHanbHas Tennootaaya aNtoMUMHMUEBDBIX CEKUMOHHHbBIX I'lpl/I60pOB oTonneHua anga KO'ITe,D.)Keﬁ 75 60 0’86 0’81 0’74 0’67 0’64 0’6 0’57 0’54
50 0,77 0,72 0,65 0,59 0,55 0,52 0,49 0,46
7 10 |11 |12 | 13| 14 | 1 : ' ’ : : : ' ’
CekuyonnocT [ 4lsel7[8fofwfufufs|u]s . 60 0,82 0,77 0.7 0,63 0.6 0,56 0,53 0,5
Pexumbl At50 (80/60/20) 50 0,73 0,68 0,61 0,55 0,51 0,48 0,45 0,42
Biliner Alum Bianco Traffico / Noir Sable 500 114 228 341 455 569 683 796 910 1024 1138 1251 1365 1479 1593 1706 o 60 0,77 0,72 0,65 0,59 0,55 0,52 0,49 0,46
Biliner Alum Silver Satin 500 108 216 324 432 540 647 755 863 971 1079 1187 1295 1403 1511 1619 50 0,69 0,64 0,57 0,51 0,48 0,44 041 0,38
Indigo 2.0 100 500 117 234 351 468 585 702 819 936 1053 1170 1287 1404 1521 1638 1755 &l 20 065 06 055 L L s 058 035
350 83 166 250 333 416 499 582 666 749 832 915 998 1082 1165 1248 55 20 0.6 0.55 049 0.45 04 0.37 034 051
Revolution 2.0 80 40 0,52 0,48 0,41 0,35 0,33 03 0,27 0,24
500 111 221 332 442 553 663 774 884 995 1105 1216 1326 1437 1547 1658 £5 40 048 0.44 038 032 0.29 0.26 0.24 021
Monoblock A80 500 111 221 332 442 553 663 774 884 995 1105 1216 1326 1437 1547 1658 45 40 0,44 04 0,34 0,28 0,26 0,23 0,2 0,18
40 30 0,33 0,29 0,24 0,18 0,16 0,13 0,11 0,09

TennoBoW NOTOK 04HOM cekuun npubopa otonnexus, BT npu At otnmuyHoi ot 70 °C

TennoBoii NOTOK OAHOM
cekuuu, BT npu At otamnyHoM
ot 70°C
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Indigo Super + VD
Revolution
Revolution

Vittoria
Vittoria VD
Vittoria Super
Vittoria Super VD
Monoblock B80
Monoblock B80

At 40 91 91 59 77 55 55 86 86 56 77
At 42 97 97 62 82 59 59 92 92 59 82
At 45 106 106 68 90 64 64 101 101 65 90
At 47 114 114 73 96 69 69 108 108 70 97
At 50 124 124 79 104 75 75 117 117 75 105
At 52 129 129 83 109 78 78 122 122 79 109
At 54 139 139 89 117 84 84 131 131 85 118
At 57 146 146 94 123 89 89 139 139 89 124
At 60 156 156 100 131 94 94 148 148 95 132
At 62 163 163 105 138 99 99 155 155 100 138
At 65 173 173 111 146 105 105 164 164 106 147
At 67 181 181 116 152 109 109 171 171 110 153
At 70 190 190 122 160 115 115 180 180 116 161
At 72 198 198 127 166 120 120 187 187 121 167
At75 209 209 134 176 127 127 198 198 128 177
At 77 217 217 139 182 131 131 205 205 132 184
At 80 228 228 146 192 138 138 216 216 139 193
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KOMIMIEKTAUMA PAOVATOPA
C HOXKHMM NOAKNMTHOYEHNEM

CTaHﬂ,apTHaﬂ KOMMNeKTauuns:
1-BeHtunbHas BctaBka Danfoss®

2-HanpasngtoLias notoka

3-3arnywka G1" neBas/npaBas B LUBET paauaTopa
4-KpaH MaeBckoro B LiBET pafuaTopa

5-Taika G1'-1/2 neBasi/npaBas B LBET paanaTopa
6-Anantepbl An4 Y3710B HMKHETO NMOAKIYEHNS
7-Paccekatenb notoka

14

-

M

T~

- —

KATAIIOT 2022 |

BUMETAJIJTMHECKIE PALANATOPHI
ROYAL THERMO C HMXHWM MO OKITIOHYEHMEM

JkcnepTbl Royal Thermo yunTbiBatoT NOTPeBHOCTH CBOMX
KIMEHTOB, HAaX0AS ONTUMAbHbIE PELLEHUS, peanu3yto-
Lue BCe BapuaHTbl MOAKMIOYEHMS K NtobOI cucteme
otonnenns. CerogHs abcontoTHoe BONbLIMHCTBO HOBbIX
[LOMOB peanu3yeTcs Ha ropuM30HTaNbHOW CMCTEME OTO-
naeHns, KOTOpPOe NOYTU HE3aMETHO M CMOTPUTCS 3CTe-
Tn4Hee BOKOBOTO.

Lnpoknit accoptuMeHT pagnatopos Royal Thermo ¢
HWXHMM NOAKNIOYEHMEM MPEAOCTaBASEeT BO3MOXHOCTb
BbIOOpa ONTMMANbHOM MOAENM: NoJ KOHKPETHble Tpe-
60BaHWA U YCNOBMS IKCMyaTaLMu, N BCEX BApUAHTOB
xunoro ¢hoHAa, B TOM yncsie n HoBocTpoek. Obpallaem
Bawe BHMMaHue, yto paamartopbl Royal Thermo ¢ HMKHUM
NoAKIYeHNEM UMeLOT 0coboe 0603HaYeHne — MHAEKC
"VD" B Ha3BaHMK MOJENMN.

Jlyylme cneumanmcTbl v BeoyLiMe 3KCNepTbl peKOMEHAYHT
pagunatopbl Royal Thermo ¢ HWKHUM NOAKNIOYEHUEM,
NO3BONSAKOLWMM YCTaHABAMBATb UX Aaxe B HEOONMbLUMX
noMmeLLeHuax, npoknaapieas Tpybsl noa nonom. Cucrema
BEHTUNEN 1 3arnyLleK BCTPAMBAETCS B FOTOBbIM paamaTtop,
No3BOJISAS PEANN30BATb HMKHEE NOAKITIYEHME C TEPMO-
rONI0BKOM, yCTAaHOBNIEHHOW B BEPXHMIA OTBOJ, paamaTopa.

Pagnatopbl Royal Thermo ¢ HMXHMM noakntoYeHneM
MMEIOT psif, MPeUMYLLECTB:

e DCTETUYHbIN BHELUHMI BUA, U LUYMOMU3ONALMS - 33 CYET
OTCYTCTBMS TPYB, NPOXOAALLIMX BAOAb CTEH, BaTapes He
nepenaeT WyMbl OT COCEIHMX MOMELLEHWIA, U BbIMNAAMT
MaKCMMasibHO akKypaTHO, YTo 0COBEHHO BaXKHO AN
MHOIMX [M3aiMHEPCKUX MPOEKTOB U apT-06bEeKTOB.
KpoMe Toro, Bceraa MoXxHO CAenaTb NepectaHoBKY
B KOMHaTe, NpWABUHYB MeGeNb BMIOTHYIO K CTEHAM
¥ YBENMUYMB MOJE3HYIO N/IOWAAb NPOCTPAHCTBA.

TepMOronoBku B LiBET paamaTopa

pREREREN:(D

,i,
4
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npOCTOTa n y,D,06CTBO MOHTaXa - 6naro;1apﬂ TOMY, 4YTO
KOHCTPYKUMA MMEET ropa3fo MeHbLUE M3rnboB., yem
TPaAMLUMOHHbIE BAPUAHTbI, €€ NETKO MOXHO C06paTb.

Pagmatopsl Royal Thermo ¢ HUXHWUM noakIyYeHnem
PaCLUMPSIOT rPaHULLbl BO3MOXHbIX AM33aMHEPCKMX
pelleHnit: oTnagaeT Heo6Xxo0AMMOCTb B OTKPbIThIX
Tpaccax LMpKyngaumum TENNOHOCUTENS, @ MOMeLleHue
BbIFNALUT aKKypaTHO M CTUbHO.
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lapaHTuA 3acTpaxoBaHo

65 MIH. pyo.

HWKHEE

NOAKAOHEHVE

BILINER

bumeTtannuueckum gusanH-pagmatTop

AspoaguHaMuuecKuin Au3aiiH

7=

C/==J  YHMKanbHas KOHCTPYKLMS — Kak Kpblio CamMo-
neta 3QMEKTUBHO HaNpaBASAET HAarpeTbi BO3AYX K
HWXKHENM YacTW OKHa, NpefoTBpalLas obpasosaHue
KOHAEHCaTa, a TaK Xe TPOMHOW NOTOK HAarpeToro
BO3/yXa B NOMELLEHME.

: ! | LiBeToBble Bo3amMoxHoct COLORPLUS
N Tpu uBeTa Bianco Traffico, Silver Satin 1 Noir Sable
nmn3sariHepckon nanutpel FUTURA AKZONOBEL

(HuoepnaHabl) No3BoNSOT CO34aTb AOCOMOTHO YHMU-
KasbHbIA paguaTtop.

'IOOO/ HACTOSILLINI

[MoNHOCTbIO CTaIbHON KOJIEKTOP HOBOIO NMOKOJIEHNUA.
LlenbHOMeTannnyeckuni ctanbHOW BePTUKaNbHbIN

1 TOPV30HTasIbHbIN KONNEKTOP, CKIOYaeT KOHTaKT
TENIOHOCUTENA C aJIIOMUHUEM, MO3BOJIAET NPUMEHATb

arpeccuBHBIN TEMIOHOCKTENb, B TOM Yndie aHTUdPU3
cpHot8pgo9,5.

BILINER V

bumeTtannuueckun pagnatop
C H/XKHUM NoAKoYeHEeM
ANA NobbIX CUCTEM OTOMIEHNA

CkpbiTas noaBoaka Tpyb € TensioHOCUTENEM
[NookntoyeHne pagmaTopa C HUXHEN NOABOLKOM K
3aJI0KEHHOM BHYTPUMOIbHOM UK BHYTPUCTEHHOM
CUCTEME OTOMJIEHMS YEPE3 Y3/ HMXKHErO MOAK0-
YeHus.

S JKOHOMMS TPY6HbIX MaTepUaNoB U OTBOAOB
- B KOHCTPYKUMM NOMa UNKU Ha CTEHE NS MOLKIII0-

YeHWs paLMaTopa MMEeTCs TONbKO ABa KOPOTKMX
BbIBOAA, TPYObl HE MAYT K €0 BEPXHEMY BXOLHOMY
OTBEPCTUIO.

BeHTUnbHasa BCcTaBKa
Danfoss click

INDIGO SUPER

bumetannunueckun pagnatop
ANA NoObIX CUCTEM OTOMSIEHUA

O6partHas koHBekuus mogenv INDIGO

@ YHMKanbHas KOHCTPYKLIMS BEPXHEN YaCTW paauna-
Topa INDIGO dopmupyeT 06paTHO HanpaB/iEHHbIN
MOTOK ropsivero Bo3ayxa, 3QMeKTUBHO OTCEKAIOLLMMA
XO/0A, OT OKOH.

Tennootaaya 6onblie Ha 5% 3a cyeT yBennyeHus
naowaan opebperuns Ha 10%, yto cnocoberyeT
YCKOPEHHOMY NPOrpeBy MOMeLLeHMs.

My6uHa cekumn 100 MM Ha Mogenu INDIGO
POWER

'IOO 0/ HACTOSILLNIA

MoNHOCTbIO CTaIbHOW KOJMIEKTOP HOBOTO MOKOJIEHNUA.
LlenbHOMeTannnyeckui ctanbHOV BEPTUKaNbHbIN

1 TOPU30OHTAIbHbIN KONNEKTOP, UCKIOYaeT KOHTaKT
TENIOHOCUTENA C aJIIOMUHNEM, MO3BONAET NPUMEHATb

arpeccyBHbIN TEMIOHOCUTENb, B TOM YMdie aHTUdpU3
cpHoTr8p109,5.

500
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3acTpaxoBaHoO lapaHTuA

65 MTH. py6.

REVOLUTION BIMETALL

BumeTannunuecknii pagraTtop
ANA No6bIX CMCTEM OTOMMEeHNA

PeBontounoHHas cucrema opebpenns REVOLUTION

t Ocobas BonHoobpasHas popma opebpeHns NoBbi-
LWaeT TenNooTAavy Ha 3% 3a cyeT cBOHOAHOrO Npo-
XOX[EHWS HarpeBaeMoro BO3ayxa npu ABMKEHWUM
MEeXIy CEeKLMIMMU.

() Ceepxcroiikas 7-atanHass NANO-nokpacka

¢ x7] TECHNOFIRMA
HaHeceHne 3K0norMyeckm YMCTbIX HAHO-KPaCcok
AkzoNobel (HupepnaHabl) n FreiLacke (fepmaHus)
B CEMb 3TaMOB rapaHTUPYET CTOMKOCTb K MEXaHNYe-
CKMM MOBpexXAeHMaM 1 obecneynBaeT AONrOBeY-
HOCTb MOKPbITUS PaAMaTopa B MOMELLEHUSX C MOBbI-
LIEHHOM BAAXXHOCTbHO.
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[apaHTna 3acTpaxoBaHO

65 MIH. pyo.

PIANOFORTE

SKCKITIO3NBHbBIN BMMeTannnmyeckmnn
AV3anH-paguaTop Ana nobbix
CUCTEeM OTOMMEeHUsA

PekopaHas Tennootaaya

Bbigatowascs Tennootnada 8 189 Bt — 500, 115Bt —
300 1 107 Bt — 200 Ha cekuuto cpeam amn3aiHep-
CKMX PaAMaTopOB COYETAETCS C IKCKIO3MBHbIM

1 MOSTHOCTbIO 3aBEPLIEHHBIM 3/IEMEHTOM MHTEPbEPA.

Q» LLseToBble Bo3amMoxxHoct COLORPLUS

HaHeceHue 3K0N0rMyeckn YUCTbIX HAHO-KPaCoK
AkzoNobel (Huaepnanzabl) u FreilLacke (fepmaHus)
B CEMb 3TanoB rapaHTMpyeT CTOMKOCTb K MexaHuye-
CKMM NOBPEXAEHMAM 1 0becneynBaeT foNrosey-

HOCTb MOKPbITUA paanaTopa B NOMeELLEHNAX C NOBbI-
LUEHHOM BNIAXXHOCTbHO.

]00 0/ HACTOSILLNW

[MonHOCTbIO CTaNbHOM KOMEKTOP HOBOFO MOKOJIEHUA.
LlenbHOMeTannnyecknin CtanbHON BEPTUKAbHbIN

1 FOPU30OHTASIbHbIN KONNIEKTOP, UCKITOYAET KOHTAKT
TEMIOHOCUTENA C aJIIOMVHVEM, MO3BOJIAET NMPUMEHATb

arpeccuBHbIN TEMIOHOCKTENb, B TOM Yndie aHTUdpr3
cpHot8 po9,5.

SILVER SATIN

NOIR SABLE

BIANCO TRAFFICO

PIANOFORTE TOWER

DKCKIO3UBHbIN BUMeTanInyeckuin gusamnH-
paavaTop AnA Nobbix CUCTEM OTOMNSIEHMA

KoHcTpykums 6awHs

@yHKLMOHANbHAg KOHCTPYKLMS B BUAE HalHK

13 18 nnu 22 cexumit NO3BONSET NOAYUNTb BbICOKYHO
Tennootaadvy 1610 Bt u 1968 Bt B wmpuHe 500 MM,
966 BT 1 1181 BT — 300MM, 644 BT 1 788 BT — 200 MM
COOTBETCTBEHHO, A/151 YCTAHOBKM B NMOMELLEHMSX

C NoToNKaMu bonee 3-x METPOB U PSAOM CO CTPYK-
TYPHbIM OCTEKNIEHWUEM.

LiBeToBble Bo3amoxkHoct COLORPLUS

HaHeceHue 3K0NorMyeckn YUCTbIX HAHO-KPacoK
AkzoNobel (HunepnaHabl) u FreiLacke (fepmaHus)
B CEMb 3TanoB rapaHTUpyeT CTOMKOCTb K MexaHuye-
CKMM NOBPEXAEHWAM 1 0becneynBaeT foNroBey-

HOCTb MOKPbITUA paanaTopa B NOMeELEHNAX C NOBbI-
LUEHHOM BNIAXKHOCTbHO.

'IOO 0/ HACTOSILLNW

[MonHOCTbIO CTaNIbHOM KOMEKTOP HOBOFO MOKOJIEHNA.
LlenbHOMeTannmyecknin CtanibHON BePTUKabHbIN

1 TOPU30OHTAJIbHbIN KONNMEKTOP, UCKITOYAET KOHTAKT
TEMIOHOCUTENA C aJTIOMUHMEM, MO3BOJIAET MPUMEHATD

arpeccyBHbIN TEMIOHOCUTENb, B TOM YMdie aHTUdpU3
cpHoTr8p709,5.

KATAIIOT 2022 |

3acTpaxoBaHo lapaHTnA

65 MiH. py6.

SILVER SATIN NOIR SABLE

BIANCO TRAFFICO
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MNporpamMMa
denepanbHOro
KanuTasbHOro

PEMOHTa

VITTORIA

BumeTannuyecknii pagmaTtop
AN NoObIX CUCTEM OTOMEHNA

T3S Bbicokas Tennootaaya Ha cekumio
‘mﬁﬂ’ Tennootaava B 118 BT Ha cekuumio no3sonser
ncnonb3osatb paanatopbl VITTORIA B xunbix
M 0OLLECTBEHHbIX, B TOM YMC/IE MHOFO3TaXHbIX
BbICOTHbIX 3[aHMUSIX.

C__)  Ceepxcroiikas 7-3tanHas NANO-nokpacka

m TECHNOFIRMA
HaHeceHue 3K0N0rMyeckm YUCTbIX HaHO-KPaCcoK
AkzoNobel (HnpepnaHabl) n FreiLacke (TfepmaHus)
B CEMb 3TaNoOB rapaHTUPyeT CTOMKOCTb K MexaHuye-
CKMM MOBPEXAEHWAM 1 06ecneynBaeT fONroBeyY-
HOCTb MOKPbITUS PaAMaToOpa B NMOMELLEHMSX C MOBbI-
LIEHHOW BNAXHOCTbHO.

'IOO(y HACTOSILLINN

[MonHOCTbIO CTaNbHOM KOMNEKTOP HOBOFO MOKOJIEHNA.
LlenbHOMeTannnyeckuni ctanbHOM BePTUKaNbHbIN

1 FOPU3OHTANbHbIN KOMIEKTOP, NCKITIOYAET KOHTaKT
TEMJIOHOCUTENA C aJIIOMUHMEM, MO3BOJIAET NMPUMEHSATb

arpeccuBHbIN TEMSIOHOCKTENb, B TOM Yndie aHTUdpU3
cpHot8 go9,5.

lapaHTnA 3aCTanOBaHO

65 MITH. py6.

VITTORIA SUPER

bumeTtannunueckum pagnatop
ANA NobbIX CUCTEM OTOMIEHNA

Mny6uHa cekumum 90 Mm
0 3a CYeT yBeNIMYEHHOM ryBuHbI CekLmm U BOKOBbIX

VITTORIA VD

bumeTtannunueckum pagunatop
C H/XKHUM NOAKoYEHEM
ANA NobbIX CUCTEM OTOMSIEHUA

100% siverann

Fu,qpaBaneCKMe napamMeTpbl paguatopa

Pa,u,maTop C HWKHEM NOAKNHOYEHNEM COXPAHAET MOAEHTUYHbIE
r'MapaBanyeckne napaMeTpbl pagmnatopa C H6OKOBbIM MOAK/HO-
YeHMeM.

MpeanbHbin BapMaHT A1 MHOTOKBapTUPHbIX A4OMOB

HwuxHee nogkntoyeHne paanaTopoB MAeanbHO A4 yve-
BOM CXeMbl NOAKOYEHMS n0Tpe6MTene|7| B MHOTOKBapTUp-
HbIX OOMaXx, O60py,£l,OBaHHbIX MHONBUAYATbHBIMU CHETYUKAMU
y4€Ta, yCTaHOBJIEHHbIMU B obuem KOJITIEKTOPE B KOpMAope.

BeHTunbHag BcTaBka
Danfoss

300

KATANOT 2022 |

HVWKHEE

NOAKAOHEHVE

[MonHOCTbIO CTaNbHOM KOMEKTOP HOBOFO MOKOJIEHNA.
LlenbHOMeTannnyeckui ctanibHOV BePTUKaNbHbIN

1 FOPU3OHTANbHbIN KOMIEKTOP, UCKITIOYAET KOHTaKT
TEMJIOHOCUTENA C aJIIOMMHMEM, MO3BOJIAET NMPUMEHSATD
arpeccyBHbIN TEMSIOHOCUTENb, B TOM YMdie aHTUdPKU3
cpHoTr8p709,5.

lapaHTnA 3acTpaxoBa HO

65 MIH. pyo.

VITTORIA SUPER VD

bumetannuueckun pagnatop
C HVXKHMM NOAKoYEHNEM
ANA NoObIX CUCTEM OTOMSEHUSA

Mny6uHa cekumumn 90 Mm

®doHa
peHoBauui
MockBbl

[2)

pebep focTUraeTcs Bbicokas Tennooraaya B 175 Bt
Ha CeKLMI0, YTO CNOCOBCTBYET YyCKOPEHHOMY MpPO-
rpeBy NOMeLLEHMS.

3a cYeT yBennyeHHoM rybumHbl cekumnm 1 60koBbIX pebep
[OCTMraeTcs BbiCOKas TennooTaaya B 177 BT Ha cekumto,
4TO CMOCOOCTBYET YCKOPEHHOMY MPOrPeBY NMOMELLEHUS.

L_  Ceepxcroiikas 7-3tanHas NANO-nokpacka

m TECHNOFIRMA
HaHeceHKe 3Kk0N0OrMYeCKM YMCTbIX HAHO-KPACOK
AkzoNobel (HnpepnaHabl) n FreiLacke (TfepmaHus)
B CEMb 3TaNOB rapaHTUPYeT CTOMKOCTb K MexaHuye-
CKMM NOBpEXAEeHMSM 1 0becneynBaeT AONroBeY-

HOCTb MOKPbITUS paamMaTopa B NOMELLEHUSX C MOBbI-

SOO 9 J |!|_'. : LWEHHOM BNAXHOCTBIO. BeHTUbHas BCTaBKa SOO

MpeanbHblii BApUaHT ANg MHOTOKBapTUPHbIX AOMOB ‘ ‘ ‘
HuxHee noakntoyeHe paanaTopoB MALANbHO As yde-
BOW CXEMbl NOAKMOYEHUS NOTPebUTENEN B MHOFOKBap-
TUPHbIX LlOMaX, 060pyA0BaHHbIX UHAMBUAYANbHbIMU
CYETYMKAMU YYeTa TENNA, YCTAHOBEHHbIMU B 0OLLEM KON- | |
NIEKTOpe B KOPUIOPE.

HVDKHEE

IOAKNAOHEHVE

Danfoss

o = 3 .
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TexHnyeckme XapaKTeEPUCTUKHU BUMETaANNNYECKMX CEKLMOHHHbIX I'Ipl/l60pOB oTonneHusa

3HauyeHue ana bumerannuueckux mopenei paAnaTopoB C 60KOBbIM NOAKNIOUYEHUEM

HanmeHoBaHuMe xapakTepucTuk Pi i
. A q q ianoforte Tower " Pianoforte Tower q
Pianoforte Bianco | Pianoforte Bianco 18 ¢. Bianco Traffico Pianoforte Tower 22 ¢. Bianco Traffico Pianoforte Tower

Traffico / Noir Sable| Silver Satin 18 c. Silver Satin 18 c. Silver Satin

Noir Sable Noir Sable
MexoceBoe paccTosHue, MM 500 300 200 500 300 200 500 300 200 500 300 200 500 300 200 500 300 200
MoHTaxHas Bbicota H, MM 591 380 280 591 380 280 1440 1440 1440 1440 1440 1440 1760 1760 1760 1760 1760 1760
lWnpwuHa, MM 80 80 80 80 80 80 591 380 280 591 380 280 591 380 280 591 380 280
MnyéuHa, MM 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Tennootaaya, Bt npu At=70 °C 189 123 107 180 116 101 1610 966 644 1530 918 612 1968 1181 788 1870 1122 748
Macca cekuum (M3penus) 21 147 119 2,1 147 1,19 378 26462142 37,8 2646 21,42 46,2 32,34 26,18 46,2 32,34 26,18
O6béM BOAPbI, N 0,205 0,182 0,159 0,205 0,182 0,159 3,69 3,28 2,86 3,69 3,28 2,86 451 4 35 451 4 35
Pa3f4ep NpUCOeLUHUTENbHOM pe3b6bl, c1
LIOAMbI
Paboyee nasnexue, 6ap (MIa) 30 (3,0)
McnbiTatensHoe faBnexue, 6ap (MIa) 45 (4,5)
Paspywatouiee naBnerue, 6ap (Ma) >200 (>20,0)
MakcmmanbHas paboyas 110
Temnepatypa TennoHocutens, °C
Mpenen 3HayeHuns pH TennoHocuTens 8-9,5
Knumatnueckoe ncnonHexnune YXn
HopmaTuBHbI cpok cnyx6bl, net 30

TexHnyeckme XapaKTeEPUCTUKHU BUMETANNNYECKMX CEKLMOHHHbIX I'Ipl/l60pOB oTonneHusa

3HauyeHue ana bumetannmueckux mogenei paAnMaTopos C 60KOBbIM MNOAKNHOUYEHUEM

Biliner Bianco Vittoria
Traffico / Noir Sable Super

HanmeHoBaHWe xapakTepuctuk

Indigo
Super +

Biliner Silver Satin Monoblock B80

Revolution 2.0 ‘ Vittoria

MexoceBoe paccTosiHue, MM 500 350 500 350 500 350 300 500 500 500 350
MoHTaxHas Bbicota H, MM 574 430 574 430 564 410 360 560 572 564 408
npuHa, Mm 80 80 80 80 80 80 80 80 80 80 80

Mny6uHa, MM 87 83 87 83 80 80 90 90 100 80 80

Tennootaava, Bt npu At=70 °C 171 115 160 110 160 122 118 175 182 161 116
Macca cekumnu (M3oenws) 19 1,32 19 1,32 1,85 1,42 1,36 1,75 1,95 1,75 1,45
O6bEM BOAbI, N 0,205 0,175 0,205 01175 0,205 0,175 0,17 0,205 0,205 0205 0,175
Pa3j4ep NpUCOeAUHUTENBHOM Pe3bbbl, G1

L0MMbl

Paboyee nasnenue, 6ap (MIMa) 30 (3,0)

McnbiTatenbHoe fasnexue, 6ap (MIMa) 45 (4,5)

Paspywatouiee nasnexue, 6ap (ma) >200 (>20,0)

MakcumanbHas paboyas

TeMnepatypa TennoHocutens, °C 110
Mpenen 3HayeHus pH TennoHocuTens 8-9,5
KnumMaTnyeckoe ucnonHeHune YXnN
HopMaTuBHbI Cpok Cyx6bl, net 30

22
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TexHuyeckune XapaKTeEPUCTUKHU OUMETaNINYECKMX CEKLIMOHHHbIX I'Ipl/l60pOB oTonneHusa

3HaueHue ana bumeTtannuueckmx mogenei paguaTopoB C HUKHUM MOAKIIOYEHNEM

HanmeHoBaHuWe xapakTepucTuk
Biliner VD Bianco | Biliner VD Silver Pianoforte VD Bianco f . : Vittori
Traffico/ Noir Sable Traffico / Noir Sable Pianoforte VD Silver Satin
500 350 500 350 500 300 200 500 300 200

MexoceBoe paccTosHue, MM 300 500
MoHTaxHas Bbicota H, MM 574 430 574 430 591 380 280 591 380 280 360 560
LWnpuHa, MM 80 80 80 80 80 80 80 80 80 80 80 80
Tny6uHa, MM 87 83 87 83 100 100 100 100 100 100 90 90
Tennootgaua, BT npu At=70 °C 171 115 160 110 189 123 107 180 116 101 115 175
Macca cekuuu (M3penms) 1,9 1,32 1,9 1,32 2,1 1,47 1,19 2,1 1,47 1,19 1,36 1,75
O6béM BOAbI, NI 0,205 0,175 0,205 0,175 0,205 0,182 0,159 0,205 0,182 0,159 0,17 0,205
Ea};;rfb? npucoeinHNUTENbHOM pe3bbbl, G 3/4"

Pabouyee nasnexue, 6ap (Mla) 30 (3,0)

McnbiratensHoe fasneHue, 6ap (MI1a) 45 (4,5)

Paspywatollee nanexue, b6ap (Ma) >200 (>20,0)

MakcumanbHas paboyas TemMnepartypa

TennoHocutens, °C 110
Mpenen 3HayeHus pH TennoHocuTens 8-9,5
Knumatnueckoe ncnonHexne YXN
HopMaTuBHbIN cpok cnysx6bbl, neT 30

TEMIOBOW PACHET

CornacHo Tpe6oBaHuam MOCT 31311-2005, tennosoit notok (QHY), onpeaenseTcs Npu HOpManbHbIX YCIOBUSX:
TemnepaTtypHoM Hanope At= 70°C;

pacxofe TenaoHocuTens yepes otonutensHbli npubop Mnp= 0,1 kr/c (360 kr/u);

CTaHLAPTHOM (HOpManbHOM) aTMochepHoM aaBneHmun B= 1013,3 rla (760 mMM. pT. cT);

LBUXKEHUW TENJIOHOCUTENS B OTOMWUTENBHOM NPUBOPE MO CXEME KCBEPXY-BHM3Y»

[ins onpenenenuns dbakTnyeckoro Tenaosoro notoka (Q, BT) otonuTtensHOro paguatopa npu U3MEeHEHHbIX
HOPMarbHbIX YCI0BUAX HEOBXOAMMO NPUMEHSTb CleaytoLLyto GopMyny:

1+n m t o+t

At M HoOK
0=0 (_> (&) b-D- At=—— -t
. Y \70 360 P-c i

QHy - HOMMHasbHbIV TENIOBOW NOTOK paaMaTopa, onpeaensiemMblit Npy 3aaaHHbIX YCI0BUsX, BT;
At = dpakTnyecknit TemnepatypHbiii Hanop (°C), onpenensiembli No Gopmyne:

tH HayanbHas TeMnepaTypa TeMNIOHOCUTENS Ha BXOAe B paamaTop, °C

tK KOHeuHas TeMnepaTtypa TENNOHOCUTENS Ha BbIxode M3 paauatopa,°C

tP pacyeTHas TemMnepaTtypa NoMeLLeHNs, MPUHMMaeMas PaBHOM TeEMMNepaType BO34yXa B OTarnaMBaeMoM nometernun,’C
70 HOMWHaNbHbIN TeMnepaTypHbIi Hanop, °C

Mnp  haKTUYeCKMit MACCHbIM Pacxof TEMIOHOCUTENS Yepe3 OTONMUTENbHbIN NpUbop, Kr/4ac
360  HOMMHANbHbIM MACCHbIM Pacxof TEMIOHOCUTENS Yepes OTONUTENbHbIN NpUbop, Kr/4ac
n,m,c 3MMUPMUYECKME NOKA3aTen CTENEHN COOTBETCTBEHHO NMPU OTHOCUTENbHBIX TEMMNEPATYPHOM HAMOPe M Pacxoae Temnno-

HocuTens
b 6e3pa3MepHbIit MONPaBOYHbIN KOIDDULMEHT Ha pacyéTHOe aTMochepHoe faBneHne
p 6e3pa3MepHbIit MONPaBOYHbIA KOIQDULMEHT, C MOMOLLbI KOTOPOTO YYWUTbIBAETCS CNeundrKa 3aBUCHMMOCTU TEMNOBOTO

NOTOKa n KOBd)CDMLI,MEHTa Tennonepenayn paanatopa ot Ymcia CEeKUWI B HEM Nnpu OBUXEHUWU TEMNOHOCUTENA MO CXeME
«CHU3Y-BBEPX»;

23
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TennoBoW NOTOK OAHOM cekumn npubopa otonnexus, BT npu At otamuHoi ot 70 °C [MapamMeTpbl TENN00TAAYM BUMETANIMYECKMX CEKLMOHHHbIX Npubopos otonneHuns PianoForte Tower
Tennosoit nom;(peip,zggée”ﬂ.tmar:)gu%)eg oTonnenus, BT i 40 | At 45 ‘ At50 | At55 ‘ At 60 ‘ At 65 ‘ At 70 ‘ At 75 ‘ At 80 06beKTbl HOMUHaNbHOE Xunble / 06LeCcTBEHHbIE KOTTEmXM
PexxuMbl At 70 (105/75/20) At 60(90/70/20) At 50(80/60/20)
|
Indigo Super + 500 92 107 124 143 15 173 190 209 228 Blanco Traffico 1610 1320 1047
Revolution 350 59 69 80 92 101 112 122 135 147 200 Sitver Satin LR LD )
Revolution 500 77 9 104 120 132 146 160 176 192 Noirsable 1610 1320 1047
Vittoria Super 500 84 98 114 132 144 160 175 193 210 . Blanco Traffico 9% s 647
Vittoria 200 53 68 78 90 99 110 120 132 144 PianoForte Tower 18 300 Silver Satin 918 753 597
Biliner Bianco Traffico / Noir Sable 350 56 65 75 87 95 105 115 127 138 Noir Sable ke i) all
Biliner Silver Satin 350 53 62 72 83 91 101 110 121 132 Blanco Traffico oa4 °28 419
Biliner Bianco Traffico / Noir Sable 500 83 9% 112 129 141 15 171 189 206 200 Silver Satin 612 202 398
Biliner Silver Satin 500 77 9 = 104 120 132 146 160 176 192 Noirsable o4 o8 419
PianoForte Bianco Traffico / Noir Sable 500 91 106 123 142 155 172 189 208 227 Blanco Traffico 1968 1614 1279
PianoForte Silver Satin 500 87 101 117 135 148 164 180 198 216 °00 Silver Satin 1870 1539 1216
PianoForte Bianco Traffico / Noir Sable 300 60 69 80 93 101 112 125 1% = 148 Noir Sable 1968 1614 1279
PianoForte Silver Satin 300 56 65 76 87 9% 106 116 128 140 . Bianco Traffico Lt 268 768
PianoForte Bianco Traffico /Noir Sable 200 52 60 70 8 88 98 107 118 129 e Silver Satin 1122 920 729
PianoForte Silver Satin 200 49 57 66 76 83 92 101 112 122 NoirSable 1181 268 768
PianoTower 18 cekui Bianco Traffico /Noir Sable 500 773 902 1047 1208 1321 1466 1610 1771 1932 Bianco Traffico 788 616 °12
PianoTower 18 cexuy, Silver Satin 500 735 857 995 1148 1255 1393 1530 1683 1836 200 silver Satin 748 613 186
PiancTower 18 cexu, Bianco Traffico /Noir Sable 300 479 558 648 747 817 907 9% 109 119 NoirSable /88 646 °12
PianoTower 18 ceku. Silver Satin 300 441 515 597 689 753 836 918 1010 1102 HoMunHanbHag Tennootaaya GUMeTanInyeckmx CeKLUMOHHHbBIX MPUBOPOB OTONNEHNS
PianoTower 18 ceku,. Bianco Traffico / Noir Sable 200 310 361 419 483 529 587 644 709 773 CeKUMOHHOCTb 1 2 3 4 5 6 7 8 ) 10 | 11 | 12 | 13 | 14 | 15
PianaTower 18 ceu, Silver Satin 200 294 343 398 459 502 557 612 674 735
RSNRISHERESICCRIRRINEONANEANEURERISROnN 45 | 1103 | 1280 | 1476 | 1614 | 1791 | 1968 | 2165 | 2362 Biliner Bianco Traffico / Noir Sable 350 115 230 345 460 575 690 805 920 1035 1150 1265 1380 1495 1610 1725
Fanielioner 22 doi, Silver Seldn B 858 | 1048 | 1216 | 1403 | 1534 | 1702 | 1870 | 2057 | 2244 Biliner VD Bianco Traffico / Noir Sable 350 115 230 345 460 575 690 805 920 1035 1150 1265 1380 1495 1610 1725
BRI S TR N 067 | 662 | 768 | 886 | 969 | 1075 | 1181 | 1300 | 1418 Biliner Silver Satin 350 110 220 330 440 550 660 770 880 990 1100 1210 1320 1430 1540 1650
AEMGIGRET 22 B, SIET ST B 5% | 625 | 730 | 842 | 921 | 1022 | 1122 | 1235 | 134 Biliner VD Silver Satin 350 110 220 330 440 550 660 770 880 990 1100 1210 1320 1430 1540 1650
T IR 579 | 442 | 515 | 91 | 64 | 718 | 788 | 867 | 946 Biliner Bianco Traffico / Noir Sable 500 171 342 513 684 855 1026 1197 1368 1539 1710 1881 2052 2223 2394 2565
PianoTower 22 ceky. Silver Satin . G604 487 o6l | oM | 68l | 748 | 823 898 Biliner VD Bianco Traffico / Noir Sable 500 171 342 513 684 855 1026 1197 1368 1539 1710 1881 2052 2223 2394 2565
Monoblock B80 B 56 65 e 8 % 06 | 116 | 128 | 140 Biliner Silver Satin 500 160 320 480 640 800 960 1120 1280 1440 1600 1760 1920 2080 2240 2400
Monoblock BE0 WL 1 | 105 | 121 | 138 | 147 | 161 | 178 | 194 Biliner VD Silver Satin 500 160 320 480 640 800 960 1120 1280 1440 1600 1760 1920 2080 2240 2400
TennoBo¥ NOTOK OAHOM Cexkunun npubopa otonneHus, Br npu At otanuHon ot 70 °C PianoForte Bianco Traffico / Noir Sable 500 189 378 567 756 945 1134 1323 1512 1701 1890 2079 2268 2457 2646 2835
PianoForte Silver Satin 500 180 360 540 720 900 1080 1260 1440 1620 1800 1980 2160 2340 2520 2700

TennoBoi NOTOK OAHOM CEKLMM Npubopa oTonneHus, Br
npu At oTAMUHOl og 70 EC At 40 | At 45 At 50 | At55 ‘ At 60 ‘ At 65 ‘ At 70 ‘ At 75 ‘ At 80

PianoForte VD Silver Satin B 150 | 260 | 540 | 720 | 900 | 1080|1260 1440 1620 1800| 1980| 2160| 2340| 2520] 2700

PianoForte VD Bianco Traffico / Noir Sable 500 189 378 567 756 945 1134 1323 1512 1701 1890 2079 2268 2457 2646 2835

P'a”Ofort?VD B'a”COTrf"fﬁco/ No'rsable B -2 60 70 81 88 %8 107 | 118 | 129 PianoForte Bianco Traffico / Noir Sable 300 123 246 369 492 615 738 861 984 1107 1230 1353 1476 1599 1722 1845
S P'aCEF;TtEVDTS'l;’;rsaE”. - ;gg ZZ Z; Zg ;i 1%31 19122 12; iz LZ; PianoForte Silver Satin 300 116 232 348 464 580 696 812 928 1044 1160 1276 1392 1508 1624 1740
ane olr:,e - 'a”f/‘; ; COS/ 01 2abie — . e - o6 | e | 1 | 13 | uo0 PianoForte VD Bianco Traffico /Noir Sable 300 123 246 369 492 615 738 861 984 1107 1230 1353 1476 1599 1722 1845
nofForte e tin
, anoror HerseHn PianoForte VD Silver Satin 300 116 232 348 464 580 696 812 928 1044 1160 1276 1392 1508 1624 1740
Pianoforte VD Bianco Traffico / Noir Sable 500 91 106 123 142 155 172 189 208 227 : : :
X X . PianoForte Bianco Traffico / Noir Sable 200 107 214 321 428 535 642 749 856 963 1070 1177 1284 1391 1498 1605
PianoForte VD Silver Satin 500 87 101 117 135 148 164 180 198 216
- : : PianoForte Silver Satin 200 101 202 303 404 505 606 707 808 909 1010 1111 1212 1313 1414 1515
SUARUTED CRE A IS . o8 e 75 ¥ % 105115 127 138 PianoForte VD Bianco Traffico / Noir Sable 200 107 214 321 428 535 642 749 856 963 1070 1177 1284 1391 1498 1605
Biliner VD Silver Satin — B o2 " o o O R T o OF:'e F Ian\c/c; Sral cos/ S 200 101 202 303 404 505 606 707 808 909 1010 1111 1212 1313 1414 1515
Biliner VD Bianco Traffico / Noir Sable 500 83 9% 12 129 141 156 171 189 206 anororte Vb sitver satin
Siliner VD S1lver Satin — - o0 | 106 | 120 | 132 | wme | w0 | we | 1o Indigo Super + 500 190 380 570 760 950 1140 1330 1520 1710 1900 2090 2280 2470 2660 2850
Vittoria VD - 5 28 % 5 TERTEECEEY Revolution 350 122 244 366 488 610 732 854 976 1098 1220 1342 1464 1586 1708 1830
T ———— — M o8 g4 | 130 | 144 | 160 | 15 | 195 | 210 Revolution 20 500 160 320 480 640 800 960 1120 1280 1440 1600 1760 1920 2080 2240 2400
Revolution 80 N - ” % 105 | 117 |18 | 141 | 154 Vittoria Super 500 175 350 525 700 875 1050 1225 1400 1575 1750 1925 2100 2275 2450 2625
S ——r—— . o 1 | 128 | 139 | 155 | 170 | 187 | 204 Vittoria VD 300 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680 1800
Biliner Silver Satin 500 80 93 108 125 136 151 166 183 199 Monoblock B8O 350 116 232 348 464 580 696 812 928 1044 1160 1276 1392 1508 1624 1740
Indigo 2.0 100 500 36 101 117 135 148 164 180 198 216 Monoblock B80 500 161 322 483 644 805 966 1127 1288 1449 1610 1771 1932 2093 2254 2415
Monoblock A0 500 82 95 111 128 139 155 170 187 204
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HoMuHanbHas Tennootaada 6UMeTanInyeckmx CeKLMOHHHbBIX NPMBOPOB OTOMNEHNS A5 XKUbIX/0BLLECTBEHHbIX MOMELLEHMIA

CeKUMOHHOCTb

CeKuMOHHOCTb 1 2 3 4 5 6 7 8 9 |10 11 | 12 | 13 | 14 15 PeXXuMbl TeMnepaTypbi At 50(80/60/20)

Pex1Mmbl TeMnepatypel At 60(90/70/20) PianoForte VD Silver Satin 200 66 132 198 264 330 396 462 528 594 660 726 792 858 924 990

Biliner Bianco Traffico /Noir Sable 350 95 190 285 380 475 570 665 760 855 950 1045 1140 1235 1330 1425 Indigo Super + 500 124 248 372 496 620 744 868 992 1116 1240 1364 1488 1612 1736 1860
Biliner VD Bianco Traffico / Noir Sable 350 95 190 285 380 475 570 665 760 855 950 1045 1140 1235 1330 1425 Revolution 350 80 160 240 320 400 480 560 640 720 800 880 960 1040 1120 1200
Biliner Silver Satin 350 91 182 273 364 455 546 637 728 819 910 1001 1092 1183 1274 1365 Revolution 2.0 500 104 208 312 416 520 624 728 832 936 1040 1144 1248 1352 1456 1560
Biliner VD Silver Satin 350 91 182 273 364 455 546 637 728 819 910 1001 1092 1183 1274 1365 Vittoria 300 78 156 234 312 390 468 546 624 702 780 858 936 1014 1092 1170
Biliner Bianco Traffico / Noir Sable 500 141 282 423 564 705 846 987 1128 1269 1410 1551 1692 1833 1974 2115 e ST 500 114 228 342 456 570 634 798 912 1026 1140 1254 1368 1482 1596 1710
Biliner VD Bianco Traffico / Noir Sable 500 141 282 423 564 705 846 987 1128 1269 1410 1551 1692 1833 1974 2115 Vittoria VD 300 78 156 234 312 390 463 546 624 702 780 858 936 1014 1092 1170
Biliner Silver Satin 500 132 264 396 528 660 792 924 1056 1188 1320 1452 1584 1716 1848 1980 Vittoria Super VD 500 114 228 342 456 570 684 798 912 1026 1140 1254 1368 1482 1596 1710
Biliner VD Silver Satin 500 132 264 396 528 660 792 924 1056 1188 1320 1452 1584 1716 1848 1980 Monoblock B8O 350 76 152 228 304 380 456 532 608 684 760 836 912 988 1064 1140
PianoForte Bianco Traffico / Noir Sable 500 155 310 465 620 775 930 1085 1240 1395 1550 1705 1860 2015 2170 2325 Monoblock B8O 500 105 210 315 420 525 630 735 840 945 1050 1155 1260 1365 1470 1575
PianoForte Silver Satin 500 148 296 444 592 740 888 1036 1184 1332 1480 1628 1776 1924 2072 2220
PianoForte VD Bianco Traffico / Noir Sable 500 155 310 465 620 775 930 1085 1240 1395 1550 1705 1860 2015 2170 2325 HoMuHanbHag TennooTaada GUMETANANYECKUX CEKLMOHHHbBIX MPMBOPOB OTOMNEHNA
PianoForte VD Silver Satin 500 148 296 444 592 740 888 1036 1184 1332 1480 1628 1776 1924 2072 2220 g s s - - g 5O < <
PianoForte Bianco Traffico / Noir Sable 300 101 202 303 404 505 606 707 808 909 1010 1111 1212 1313 1414 1515 %t 5 5 s 5 g s EE ?Eg rgg
PianoForte Silver Satin 300 96 192 288 384 480 576 672 768 864 960 1056 1152 1248 1344 1440 S PexuMbi = s g | £4 g sz 5% s5°
PianoForte VD Bianco Traffico / Noir Sable 300 101 202 303 404 505 606 707 808 909 1010 1111 1212 1313 1414 1515 @ = = = = =
PianoForte VD Silver Satin 300 96 192 288 384 480 576 672 768 864 960 1056 1152 1248 1344 1440
PianoForte Bianco Traffico / Noir Sable 200 88 176 264 352 440 528 616 704 792 880 968 1056 1144 1232 1320 1 At 70 (105/75/20) 190 190 122 160 115 180 115 180 116 161
PianoForte Silver Satin 200 83 166 249 332 415 498 581 664 747 830 913 996 1079 1162 1245 2 At 70 (105/75/20) 380 380 244 320 230 360 230 360 232 322
PianoForte VD Bianco Traffico / Noir Sable 200 88 176 264 352 440 528 616 704 792 880 968 1056 1144 1232 1320 3 At 70 (105/75/20) 570 570 366 480 345 540 345 540 348 483
PianoForte VD Silver Satin 200 83 166 249 332 415 498 581 664 747 830 913 996 1079 1162 1245 4 At 70 (105/75/20) 760 760 488 640 460 720 460 720 464 644
Indigo Super + 500 156 312 468 624 780 936 1092 1248 1404 1560 1716 1872 2028 2184 2340 5 At 70 (105/75/20) 950 950 610 800 575 900 575 900 580 805
Revolution 350 101 202 303 404 505 606 707 808 909 1010 1111 1212 1313 1414 1515 6 At 70 (105/75/20) 1140 1140 732 960 690 1080 690 1080 696 966
Revolution 2.0 500 132 264 396 528 660 792 924 1056 1188 1320 1452 1584 1716 1848 1980 7 At 70 (105/75/20) 1330 1330 854 1120 805 1260 805 1260 812 1127
Vittoria 300 99 198 297 396 495 594 693 792 891 990 1089 1188 1287 1386 1485 8 At 70 (105/75/20) 1520 1520 976 1280 920 1440 920 1440 928 1288
Vittoria Super 500 144 288 432 576 720 864 1008 1152 1296 1440 1584 1728 1872 2016 2160 9 At 70 (105/75/20) 1710 1710 1098 1440 1035 1620 1035 1620 1044 1449
Vittoria VD 300 99 198 297 396 495 594 693 792 891 990 1089 1188 1287 1386 1485 10 At 70 (105/75/20) 1900 1900 1220 1600 1150 1800 1150 1800 1160 1610
Vittoria Super VD 500 144 288 432 576 720 864 1008 1152 1296 1440 1584 1728 1872 2016 2160 11 At 70 (105/75/20) 2090 2090 1342 1760 1265 1980 1265 1980 1276 1771
Monoblock B80 350 96 192 288 384 480 576 672 768 864 960 1056 1152 1248 1344 1440 12 At 70 (105/75/20) 2280 2280 1464 1920 1380 2160 1380 2160 1392 1932
Monoblock B80 500 133 266 399 532 665 798 931 1064 1197 1330 1463 1596 1729 1862 1995 13 At 70 (105/75/20) 2470 2470 1586 2080 1495 2340 1495 2340 1508 2093
HoMuHanbHas Tennootaada GUMETaNIMYECKMX CEKLIMOHHHbBIX MPUBOPOB OTONNEHWS /1S KOTTEMKEN 4 At 70 (105/75/20) 2660 2660 1708 2240 1610 2520 1610 2520 1624 2254
15 At 70 (105/75/20) 2850 2850 1830 2400 1725 2700 1725 2700 1740 2415

CeKuMOHHOCTb 1 2 3 4 5 6 7 8 9 10 11 | 12 | 13 | 14 | 15

Pexu1mbl TeMnepatypbl At 50(80/60/20) HoMunHanbHag Tennootaaya GUMeTanIMyeckmx CeKLUMOHHHbBIX MPUOOPOB OTOMNEHWUS AN XKUNbIX/0OLWECTBEHHBIX MOMELLEHWI

Biliner Bianco Traffico /Noir Sable 350 75 150 225 300 375 450 525 600 675 750 825 900 975 1050 1125 o s < ) ) o o | 3
Biliner VD Bianco Traffico /Noir Sable 350 75 150 225 300 375 450 525 600 675 750 825 900 975 1050 1125 S+ g g = 58 o el rgg
Biliner Silver Satin 350 72 144 216 288 360 432 504 576 648 720 792 864 936 1008 1080 ce:;‘;‘;”' PeXuMbl EQ S S g £3 £ g5 5°
Biliner VD Silver Satin 350 72 144 216 288 360 432 504 576 648 720 792 864 936 1008 1080 = = = = =

Biliner Bianco Traffico / Noir Sable 500 112 224 336 448 560 672 784 896 1008 1120 1232 1344 1456 1568 1680

Biliner VD Bianco Traffico / Noir Sable 500 112 224 336 448 560 672 784 896 1008 1120 1232 1344 1456 1568 1680 1 At 60 (90/70/20) 156 156 100 132 94 148 94 148 95 132
Biliner Silver Satin 500 104 208 312 416 520 624 728 832 936 1040 1144 1248 1352 1456 1560 2 At 60 (90/70/20) 312 312 200 264 189 295 189 295 190 264

Biliner VD Silver Satin 500 104 208 312 416 520 624 728 832 936 1040 1144 1248 1352 1456 1560 3 At 60 (90/70/20) 468 468 300 396 283 443 283 443 285 3%
PianoForte Bianco Traffico /Noir Sable | 500 123 246 369 492 615 738 861 984 1107 1230 1353 1476 1599 1722 1845 4 At 60 (90/70/20) 624 624 400 528 377 590 377 590 380 528
PianoForte Silver Satin 500 117 234 351 468 585 702 819 936 1053 1170 1287 1404 1521 1638 1755 5 At 60 (90/70/20) 780 780 500 660 472 738 472 738 476 660
PianoForte VD Bianco Traffico / Noir Sable | 500 123 246 369 492 615 738 861 984 1107 1230 1353 1476 1599 1722 1845 6 At 60 (90/70/20) 936 936 600 792 566 886 566 886 571 792
PianoForte VD Silver Satin 500 117 234 351 468 585 702 819 936 1053 1170 1287 1404 1521 1638 1755 7 At 60 (90/70/20) 1092 1092 700 924 660 1033 660 1033 666 924
PianoForte Bianco Traffico /Noir Sable 300 80 160 240 320 400 480 560 640 720 800 880 960 1040 1120 1200 8 At 60 (90/70/20) 1248 1248 800 1056 754 1181 754 1181 761 1056
PianoForte Silver Satin 300 76 152 228 304 380 456 532 608 684 760 836 912 988 1064 1140 9 At 60 (90/70/20) 1404 1404 900 1188 849 1328 849 1328 856 1188
PianoForte VD Bianco Traffico / Noir Sable | 300 80 160 240 320 400 480 560 640 720 800 880 960 1040 1120 1200 10 At 0 (50/70/20) 1560 1560 = 1000 1320 943 1476 943 1476 951 1320
PianoForte VD Silver Satin 300 76 152 228 304 380 456 532 608 684 760 836 912 988 1064 1140 1 At 60 (90/70/20) 1716~ 1716 1100 1452 1037 1624 1037  1le24 1046 1452
PianoForte Bianco Traffico /Noir Sable 200 70 140 210 280 350 420 490 560 630 700 770 840 910 980 1050 12 At 60 (90/70/20) 1872 1872 1200 1584 1132 1771 1132 1771 = 1141 1584
PianoForte Silver Satin 200 66 132 198 264 330 396 462 528 594 660 726 792 858 924 990 13 At 60 (90/70/20) 2028 2028 1300 1716 1226 1919 1226 1919 1237 1716
PianoForte VD Bianco Traffico / Noir Sable 200 70 140 210 280 350 420 490 560 630 700 770 840 910 980 1050 14 At 60 (90/70/20) 2184 2184 1400 1848 1320 2066 1320 2066 1332 1848
15 At 60 (90/70/20) 2340 2340 1500 1980 1415 2214 1415 2214 1427 1980

26 2/
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HomuHanbHas Tennootaadya bUMeTanInyeckmx CeKLMOHHHbIX NpMOOPOB OTONAEHMS AN KOTTemKeln

CeKuMOoH-

Indigo

Super + VD
B8O

CeKUMOoH-

PeRI Pexxumbl

Revolution
Revolution
Vittoria
Vittoria
Super
Vittoria VD
Vittoria
Super VD
Monoblock
Monoblock
Noir Sable
Noir Sable
Pianoforte
Silver Satin
Silver Satin
Pianoforte
Bianco Traffico/
Noir Sable
Noir Sable
Pianoforte
Silver Satin
Silver Satin
Vittoria
Vittoria VD

HOCTb HOCTb

Pianoforte
Bianco Traffico/
Pianoforte VD
Bianco Traffico/
Pianoforte VD
Pianoforte VD
Bianco Traffico/
Pianoforte VD

! At 50 (80/60/20) 124 124 /9 104 75 17 /5 1 75 105 2 At70 (105/75/20) 2782 2782 2626 2626 3198 3198 3016 3016 3120 3120
2 At 50 (80/60/20) 247 247 159 208 120 254 150 254 o1 209 27 At70 (105/75/20) 2889 2889 2727 2727 3321 3321 3132 3132 3240 3240
: At 50 (80/60/20) e s 298 512 224 391 224 391 226 s14 28 At70 (105/75/20) 2996 2996 2828 2828 3444 3444 3248 3248 3360 3360
4 At 50 (80/60/20) 494 494 517 416 299 468 299 468 302 419 29 At70 (105/75/20) 3103 3103 2929 2929 3567 3567 3364 3364 3480 3480
> At 50 (80/60/20) 618 | 618 | 397 | 520 | 374 | 58 | 374 | 58 | 377 | 525 50 At70 (10575200 3210 3210 3030 3030 3690 3690 3480 3480 3600 3600
6 At 50 (80/60/20) 741 741 476 624 449 702 449 702 452 628
7 At 50 (80/60/20) 865 865 555 728 523 819 523 819 528 733 HoMuWHanbHas TennooTAa4Ya BUMETaNIMUECKUX CEKLMOHHHbBIX NPUBOPOB OTOMNEHMS 415 XMAbIX/0BLLECTBEHHbIX MOMELLEHMIA
8 At 50 (80/60/20) 988 988 634 832 598 936 598 936 603 837 S o - S o -
9 AtS0(80/60/20) 1112 1112 714 9% 673 1053 673 1053 679 942 ge2 | ogg| & E; . E‘, ge2 | ogg| & § ° E‘, = =
10 At 50 (80/60/20) 1235 1235 793 1040 748 1170 748 1170 754 1047 R §LQ SV By 8y |8V grv By | £y 2 5
11 At 50 (80/60/20) 1359 1359 872 1144 822 1287 822 1287 829 1151 HOCTb PO 2e8 (558 | &2 | 82 &c2 582 &2 | 52 = £
12 At 50 (80/60/20) 1482 1482 952 1248 897 1404 897 1404 905 1256 @ | %@ = o | %@ =
13 At 50 (80/60/20) 1606 1606 1031 1352 972 1521 972 1521 980 1360
14 At 50 (80/60/20) 1729 1729 1110 1456 1047 1638 1047 1638 1056 1465 1 At 60 (90/70/20) 88 88 83 83 101 101 96 96 99 99
15 At 50 (80/60/20) 1853 1853 1190 1560 1121 1755 1121 1755 1131 1570 2 At 60 (90/70/20) 176 176 166 166 202 202 192 192 198 198
_ o 3 At 60 (90/70/20) 264 264 249 249 303 303 288 288 297 297
HoMuHanbHag Tennootaava GUMeTanIM4yeckmux cekLMoHHbIX npubopos otonneHuns Pianoforte 200/300, Vittoria 300 4 At 60 (90/70/20) 357 357 332 337 404 404 384 384 396 396
080 98¢ oc | Sc o8, 984 oc oS¢ - 5 At 60 (90/70/20) 440 440 415 415 505 505 480 480 495 495
553 £%2 5&  gF 553 g£%3 53 &= 2 = 6 At 60 (90/70/20) 528 528 498 498 606 606 576 576 594 594
CeKunoH- PesKUMbI 2's g 8's g 28 S8 2% g 3's g s | S § s 7 At 60 (90/70/20) 616 616 581 581 707 707 672 672 693 693
HOSS a§2 552 &G Sk agz 852 amx | 8a = 8 At 60 (90/70/20) 704 704 664 664 808 808 768 768 792 792
o oo o oo
9 At 60 (90/70/20) 792 792 747 747 909 909 864 864 891 891
10 At 60 (90/70/20) 880 880 830 830 1010 1010 960 960 990 990
! At 70 (105/75/20) 107 107 101 1ot 123 123 116 116 120 120 11 At 60 (90/70/20) 968 968 913 913 1111 1111 1056 1056 1089 1089
2 At 70 (105/75/20) 214 214 202 202 246 246 252 252 240 240 12 At 60 (90/70/20) 1056 1056 996 99% 1212 1212 1152 1152 1188 1188
: At 70 (105/75/20) 321 321 303 303 369 369 548 348 360 360 13 At 60 (90/70/20) 1144 1144 1079 1079 1313 1313 1248 1248 1287 1287
4 At 70 (105/75/20) 28 428 404 404 492 492 464 404 480 480 14 At 60 (90/70/20) 1232 1232 1162 1162 1414 1414 1344 1344 1386 1386
> At 70 (105/75/20) 295 295 205 205 615 61> >80 >80 600 600 15 At 60 (90/70/20) 1320 1320 1245 1245 1515 1515 1440 1440 1485 1485
6 At 70 (105/75/20) 642 642 606 606 758 758 696 6% 720 720 16 At 60 (90/70/20) 1408 1408 1328 1328 1616 1616 1536 153 1584 1584
/ At 70 (105/75/20) 749 749 707 707 g6l 861 812 812 840 840 17 At 60 (90/70/20) 1496 1496 1411 1411 1717 1717 1632 1632 1683 1683
8 At 70 (105/75/20) 86 826 808 808 o84 o84 928 928 960 960 18 At 60 (90/70/20) 1584 1584 1494 1494 1818 1818 1728 1728 1782 1782
? At 70 (105/75/20) 963 963 909 909 | 1107 | 1107 | 1044 | 1044 | 1080 | 1080 19 At 60 (90/70/20) 1672 1672 1577 1577 1919 1919 1824 1824 1881 1881
10 At70 (105/75/20) 1070 1070 1010 1010 1230 1230 1160 1160 1200 1200 0 At 60 (90/70/20) 760 | 1760 | 1660 | 1660 | 2020 | 2020 | 1920 | 1020 | 1080 | 1980
11 At70(105/75/20) 1177 1177 1111 1111 1353 1353 1276 1276 1320 1320 0 PRy 1oas | 1848 | 1743 | 17azs | 2191 | 2121 | 2016 | 2016 | 2079 | 207
12 At70(105/75/20) 1284 1284 1212 1212 1476 1476 1392 1392 1440 1440 ) At 60 (9070/20) 1936 | 1936 | 1826 | 1826 | 2222 | 2222 | 2112 | 7112 | 278 | 2178
13 At70(105/75/20) 1391 1391 1313 1313 1599 1599 1508 1508 1560 1560 . Py EE——— 2024 | 2038 | 1909 | 1905 | 2533 | 2325 | 2208 | 2308 | 2277 | 2277
14 At70 (105/75/20) 1498 1498 1414 1414 1722 1722 1624 1624 1680 1680 o At 60 (9070/20) 9112 | 2112 | 1992 | 1992 | 2404 | 2424 | 2304 | 2308 | 2376 | 2376
15 At70 (105/75/20) 1605 1605 1515 1515 1845 1845 1740 1740 1800 1800 o oy 2200 | 2200 | 2075 | 2075 | 2535 | 2525 | 2400 | 2400 | 2475 | 2475
16 At70 (105/75/20) 1712 1712 1616 1616 1968 1968 1856 1856 1920 1920 e At 60 (90/70/20) 2288 | 2288 | 2158 | 2158 | 2626 | 2626 | 2496 | 2496 | 2574 | 2574
17 At70(105/75/20) 1819 1819 1717 1717 2091 2091 1972 1972 2040 2040 I prpp— vs76 | 2576 | 2241 | 2341 | 2737 | 2727 | 2592 | 3592 | 2673 | 2673
18 At70 (105/75/20) 1926 1926 1818 1818 2214 2214 2088 2088 2160 2160 28 5t 60 (90/70/20) 2a6a | 2460 | 2324 | 2324 | 2808 | 2828 | 2688 | 2688 | 2172 | 2772
19 At70 (105/75/20) 2033 2033 1919 1919 2337 2337 2204 2204 2280 2280 o gy sosy | 2550 | 2407 | 2407 | 2999 | 2929 | 2784 | z7ea | 2871 | 2871
20 At70 (105/75/20) 2140 2140 2020 2020 2460 2460 2320 2320 2400 2400 “ At 60 (80/70/20) 2640 | 2640 | 2490 | 2490 | 3030 | 3030 | 2880 | 2880 | 2970 | 2970
21 At70 (105/75/20) 2247 2247 2121 2121 2583 2583 2436 2436 2520 2520
22 At70 (105/75/20) 2354 2354 2222 2222 2706 2706 2552 2552 2640 2640
23 At70 (105/75/20) 2461 2461 2323 2323 2829 2829 2668 2668 2760 2760
2% At70 (105/75/20) 2568 2568 2424 2424 2952 2952 2784 2784 2880 2880
25 At70 (105/75/20) 2675 2675 2525 2525 3075 3075 2900 2900 3000 3000
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HoMuHanbHas TennooTrgaya OUMeTanIMYecKmnx CEeKUMOHHHbIX I'Ipl/l60pOB oTonneHua gnsa KOTTe,El)Keﬁ rVI,D,paBﬂl/NECKaﬂ XapaKTepuctmnka HDM6ODOB OoTONeHNsa C HWKXHUM NOAKITHYEHUNEM,
= u = = OCHaLLleHHoro TepMocTatnyeckuM knanaHoMm DANFOSS RA-U013G1383:
8 O o o o o o
555 EES E& 2R 5ER LER &3 S = T
CeKuMOoH- sEV | oEwv e = Ly SEV | oFW Sy 2 5 MpengaputensHas c
Pexx1Mbl 585/ 285| &2 22 | §85 285| 52 < £ HacTpoiika USRSy
HOCTb AaS5Z| 852 an SR &SZ | 85Z| &R S
Kv m*/u 0,04 0,05 0,07 0,09 0,13 0,18 0,24 0,34
1 At 50 (80/60/20) 70 70 66 66 80 80 76 76 78 78
2 At 50 (80/60/20) 140 140 132 132 160 160 152 152 156 156 123 4 5 67 N
3 At 50 (80/60/20) 210 210 198 198 240 240 228 228 234 234 107 1 y /77 100
4 At 50 (80/60/20) 280 280 264 264 320 320 304 304 312 312 81 03 / II / 80
5 At 50 (80/60/20) 350 350 330 330 400 400 380 380 390 390 61 0.6 1/ /7 gg
6 At 50 (80/60/20) 420 420 396 396 480 480 456 456 468 468 ii g’i / /7 1/ 20
7 At 50 (80/60/20) 490 490 462 462 560 560 532 532 546 546 ] ’ / / 4 II . Il
8 At 50 (80/60/20) 560 560 528 528 640 640 608 608 624 624 37103 // 1/7 17/ 30
9 At 50 (80/60/20) 630 630 594 594 720 720 684 684 702 702 I . [/ /1 /7] |/ 20
10 At 50 (80/60/20) 700 700 660 660 800 800 760 760 780 780 ' / / / ) 4 / I
11 At 50 (80/60/20) 770 770 726 726 880 880 836 836 858 858 dp [ép , / / / / / / [kPa]
ar.
12 At 50 (80/60/20) 840 840 792 792 960 960 912 912 936 936 P I/ / / / / 10
13 At 50 (80/60/20) 910 910 858 858 1040 1040 988 988 1014 1014 ] 777 8
0,8 0,08 '} 1/
14 At 50 (80/60/20) 980 980 924 924 1120 1120 1064 1064 1092 1092 061 006 /7 7 /7714 6
15 At 50 (80/60/20) 1050 1050 990 990 1200 1200 1140 1140 1170 1170 054 005 / 4 / Il / 5
16 At 50 (80/60/20) 1120 1120 1056 1056 1280 1280 1216 1216 1248 1248 0,44 0,04 // /—/ 4
17 At 50 (80/60/20) 1190 1190 1122 1122 1360 1360 1292 1292 1326 1326 031 o003 / / 5
18 At 50 (80/60/20) 1260 1260 1188 1188 1440 1440 1368 1368 1404 1404 4 / // / / Y
19 At 50 (80/60/20) 1330 1330 1254 1254 1520 1520 1444 1444 1482 1482 0,24 0,02 / / / / /‘ 2
20 At 50 (80/60/20) 1400 1400 1320 1320 1600 1600 1520 = 1520 1560 = 1560 4 / / ,1
21 At 50 (80/60/20) 1470 1470 1386 1386 1680 1680 1596 1596 1638 1638 // / //
22 At 50 (80/60/20) 1540 1540 1452 1452 1760 1760 = 1672 1672 = 1716 1716 0,141 0,01 1
5 7 10 20 30 4050 70 100 200 300 4005007001000 2000
23 At 50 (80/60/20) 1610 1610 1518 1518 1840 1840 1748 1748 1794 1794 Q [I/h]
24 At 50 (80/60/20) 1680 1680 1584 1584 1920 1920 1824 1824 1872 1872 R R R N R N
25 At 50 (80/60/20) 1750 1750 1650 1650 2000 2000 1900 1900 1950 1950 4 t=10°C 0,07 0,1 0,2 0,30,40,5 0,7 1 2 3 45 7 10 20 kW
T T T T T T T 1T T 17T T T T T T T 1T T 17T T T
26 At 50 (80/60/20) 1820 1820 1716 1716 2080 2080 1976 1976 2028 2028 J 1=15% 0.1 02 03040507 1 Y 5 4 i 30 30 KW
27 At 50 (80/60/20) 1890 1890 1782 1782 2160 2160 2052 2052 2106 2106 . R N R - -
28 At 50 (80/60/20) 1960 1960 1848 1848 2240 2240 2128 2128 2184 2184 4 t=20°C 0,2 0,330,405 0,7 1 2 3 45 7 10 20 30 40 kW
29 At 50 (80/60/20) 2030 2030 1914 1914 2320 2320 2204 2204 2262 2262
30 At 50 (80/60/20) 2100 2100 1980 1980 2400 2400 2280 2280 2340 2340

[lnarpamma ana onpefeneHna npefsapuTesibHON HacTponkm knanaHa RA-U 013G1383
C YyCTaHOBJ/IEHHBIM TepMo3sieMmeHToM cepui RA 2000 npu Xp=2°"C

Mcnonb3aytoTca fBa BUAa

BcTaBoK Danfoss, B 3aBu-

CUMOCTU OT MOLLHOCTK

pagnaTopa:

« cepun RAN 013G1382
(cBbiwe 2000 BT);

« cepun RAU 013G1383

(po 2000BrT).

Hunnenb
} Hanpasnaiowan
noToka

BeHTunbHas
BCTaBKa

A HactpoeuHas
meTKa
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E) MM min.

30-50 mm

60 MM min.

puc. 1

1]
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L
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rL []
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10t e |

MOHTAX TTIPMBOPOB OTOTJIEHNA

1. Ang apdekTnBHOM paboTbl pagmaTopa HeobxoanMMo
cobntofaTb MOHTaXKHbIE PACCTOSIHUS, YKa3aHHble Ha puc. 1.

npOM3BO,DMTe}1b He HeceT OTBETCTBEHHOCTU B CJly4ae HEBbINOJIHEHUA UHCTPYKUMU MO MOHTAXYy.

2. leMoHTax 3aMeHseMoro npnbopa OTonneHUs

I'Iepeu, OEMOHTaXeM CTaporo paauatopa Bo nsbexaHue NoATONAEHUS NOMELLEHUS
y6e,cw|Ter B OTCYTCTBUM TEMIOHOCUTENA B CUCTEME OTOMNEHMNA (OTK)'IPOLII/ITb CTOFIK).

EEisrsasasisiziziia
. 3.MoHTax paanaropa Ha creHy (puc. 2)
[ina pagnatopos fo 10 cekumit ncnonb3yiite 2 KPOHLWTEWHA.
I [ina pagnatopos 11 n 6onee cekuuit UCnonb3yinTe
| o) 1 3 KpOHLWTeMHa (2 cBepxy U 1 cHu3y).

Jins Toro, YyT0Gbl UAEANBHO POBHO CMOHTUPOBATL PAaAMaTOp Ha CTEHY, UCMONb3YITE OpUrMHANbHbIE perynupy-
eMble KpoHwTeiiHbl Royal Thermo (puc. 3).

4. MoaknoyeHme paamnaTopa K CMCTEME OTOMNEHUS, ero
3KCnayaTauus u obcnykmnaHme

Paguatop noakntoyaeTcs K TpybonpoBoAam C MOMOLLbIO CMeLmanbHbIX raek-nepexomn-
HKKOB (nnbo V4 atoiima, nnbo % aronma).

Bo 136exxaHne aBapum [OMYCTUMO OTK/IOHEHWE OCU KOIEKTOPA paanaTopa oT NoaBoAsLLnX Tpy6
He 6onee 2° (puc. 4).

[N BO3MOXKHOCTM IEMOHTaXa paauaTopa Ha NoAatoLLmMi U 06paTHbI TPy6ONpoBOA
yCTaHaBAMBaMTE 3aMOPHYIO UK 3aMOPHO-PErYANPYIOLLYI0 apMaTypy.

[ns ynaneHus Bo3gyxa U3 pagmatopa B BEpXHMIt KonnekTop obsi3aTenbHa ycTaHoBKa
KpaHa MaeBCKOro* unu aBToMaTM4eckoro BO3ayxooTBoauvKa. [lns yaaneHus Bo3gyxa
uepes KpaH MaeBCckoro HeobxoAMMO NepUOAMYECKM (HECKONBKO Pa3 B rOA) BPYUHYIO
CTpaBAUBaTb €ro C NOMOLLbIO CMEeLManbHoro Kiaua® (puc. 5).

PekomeHnayeM ucnonb3oBaTb MOHTaXKHble Habopbl Royal Thermo, npu Heo6xo0aMMOCTH BOCNONb3YHTECH MOH-
TaXKHbIM K/OYOM.

5. cnbiTaHme BHYTPEHHUX CAHUTAPHO-TEXHNUYECKNX CUCTEM

Mo 3aBEpLUEHNIO MOHTAXHbIX paboT AOMKHbI ObiTb BbIMOMHEHbI UCMBITAHUS CUCTEM
OTOMNEHNS B COOTBETCTBMM C TpeboBaHmamu CI1 73.13330.2012 (akTyanusmpoBaHHas
penakums CHulM 3.05.01-85).

MMopocTaTnyeckoe ncrbiTaHe BOAAHbIX CUCTEM U NPUOOPOB OTOMEHNUS [OKHO NPO-
M3BOAMTLCA NOL AABNEHMEM, paBHbIM 1,5 paboyero aaBnenuns (npum. puc.6). Mo dakty
MPOBEAEHMS UCMbITAHWI COCTaBNAETCS aKT BBOAA CMCTEMbI M MPUOOPOB OTOMNEHNS B
3KCMyaTaLuio B YCTAHOBNEHHOM (opMe.

KATAIIOT 2022 |

NMPNCOEAMHUTEITbHBIE HABOPH

[lns MOHTaXa ¥ NOAKNIOYEHUS CEKLMOHHbIX paauaTtopoB Royal Thermo
K CUCTEME OTOMJIEHMUS.

HaumeHoBaHue

RTO 2.1 MpucoennHuTenbHbIV Habop 1/2" (benbiit)

RTO 2.1-1  TpucoenmHuTenbHbIn Habop 1/2" (YepHbli)
RTO 2.1-2  Habop npucoenmHutensHblit 1/2” (cepebpsHblit)
RTO 3.1 MpucoennHuTeNbHbIN HAbop 3/4» (benbli)
RTO 3.1-1  TlpucoenmHuTenbHbln Habop 3/4” (YepHblit)
RTO 3.1-2  [pucoeanHuTenbHbIM Habop 3/4” (cepebpsiHbiit)

KOMIJIEKT HACTEHHbBIX PETYITIMPYEMbBIX
KPOHLUTEMHOB

[lns KpenneHus Ha CTeHy anlOMUHUEBbIX M BuMeTanamyeckmux pagmatopos Royal Thermo.

fapaHTMpytoT 100% BbICTpbIV U YO0OHbIA MOHTaX:
BO3MOXHOCTb perynmMpoBku no Bbicote £ 30 MM.
BO3MOXHOCTb M3MEHUTb PACCTOSIHUE OT CTEHBI.
MocTaBnsietcs B 6ancTepe

ApTukyn HaumeHoBaHKe

RTO4 KoMnneKkT HacTeHHbIX perynMpyembix KPOHLUTENHOB

KOMMEKT AHKEPHbIX KPOHLUTEMHOB
C OIOBEJIAMMA

[lns KpenneHus Ha CTeHy anlOMUHUEBbIX M BuMeTanamMyeckmux pagmatopos Royal Thermo.

ApTukyn HaumeHoBaHKe

RTO6 KoMnnekT KpoHLITEeHOB aHKepHbIX ¢ Arobenamu 7,2x170 mm (6enbii)
RT06-01 KomnnekT KpOHLITEMHOB aHKepHbIX € Atobensmu 7,2x170 MM (4epHbli)
RT06-02 KomMnnekT KpOHLWTEMHOB aHKepHbIX € Arbenamu 7,2x170 MM (cepebpsHbiit)
RT11 KomnnekT KpoHLITEMHOB yrnoBbIX (Benbiit)

HABOP HATTOJIbHBIX PETYJTMPYEMBIX
KPOHLUTEMHOB

[Mo3BongtoT 3aKpenunTb paguaTop 3a HUXXHUNA KONNEeKTop U obecneunTb npo4vyHoe
M HaJeXHoe KpenjieHue K nony. PekoMeHp0BaHbI K NpUMEHEHUI0 B TEX C1y4vasaX, Koroa
HACTEHHbIW MOHTAX HEBO3MOXEH, y NAHOPAaMHbIX OKOH U/ NIETKUX Neperopoaok.

ApTukyn HauMmeHoBaHKe

RTOS HanonbHbI perynmpyemblii KpOHLITENH (Benblit)
RTOSB HanonbHbIM perynanpyemblit KpOHLTENH (YePHbIN)
RTOS5S HanonbHbIV perynmpyemblii KPOHLUTENH (Cepbli)
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HAMOSbHbIV KPOHLUTEMH OS19 PALVATOPOB
PIANOFORTE

HanonbHble perynupyembie KpOHLIJTeVIHbI, Nno3BONSAT 06ecneunTb NpoYHOE YeTbipex-
TOYe4yHoe KpenneHue K nony, pa3p360TaHbl TaAKNUM 06pa30M, yT06bl 06ECNEYNTL MUHU-
MaJibHYK0 3aMeTHOCTb U HE OTBJ1IEKATb BHUMAHUA OT U3bICKAHHOIO AmsaiHa Pianoforte.

HaumeHoBaHue

RTP20005  HanonbHblit KpoHLWTeWH ang pagunatopos Pianoforte (6enbiit)
RTP20005B HamonbHbI KpOHLWTENH Ans paguatopos Pianoforte (YepHbiii 200 2)
RTP20005S HanonbHbI KpoHLWTENH Ang pagnatopos Pianoforte (cepbiit)
RTP30005  HanonbHbI KpOHLWTeWH Ang paguatopos Pianoforte (6enbiit)
RTP30005B HamnonbHbI KpOHWTENH Ans pagunatopos Pianoforte (YepHbiii 300 2)
(

RTP30005S HanonbHbIM KpOHLITEWH Ansg pagunatopos Pianoforte (cepbii)

HABOP HACTEHHbBIX PEFYITIPYEMbIX
KPOHLITEMHOB, DESIGN

KomnnekT perynupyembix AnU3aiiH-KPOHLUTEHOB ANSt HACTEHHOTO MOHTAXa PaAMaTopoB.
M3roToBneHbl U3 BbICOKONPOYHOI CTanu, 06ecneunBatoT BbICOKY HaEXHOCTb U NPO-
CTOTY MOHTaXa, a TakXXe TOYHOCTb YCTaHOBKWU. Pa3paboTaHbl cneumanbHo Ans pagua-
TopoB Royal Thermo.

HanmeHoBaHue

RTD8OW Habop HacTeHHbIX perynupyembix KpoHLTeitHoB, Design (6enblit)
RTD80B Habop HacTeHHbIX perynmpyeMbix KpoHLWTenHoB, Design (YepHbii 80 2)
RTD80S Habop HacTeHHbIX perynunpyembix KpoHLWTeiHoB, Design (cepblit)
RTD100W  Habop HacTeHHbIX perynmpyeMbix KpoHLWTeHOB, Design (6enbii)
RTD100B Habop HacTeHHbIX perynmMpyeMbix KpoHWTelHoB, Design (YepHbii 100 2)
RTD100S Habop HacTeHHbIX perynmpyeMbix KpoHLWTeHOB, Design (cepbiit)

KOMIIEKT «<HUB HOMMYN»

«Hub Hommyn» pns ynaneHHoro ynpasneHusi TeMnepaTtypoii B AoMe 13 160 TOUKM
Mupa yepes npunoxeHue. Xab nossonsetT 06beAUHATL B eAMHYI0 CUCTEMY PaauaTopbl
obopyaoBaHHbIX TepMoronoekamu Smart Heat. CoctaB komnnekTa: xab u Tepmoro-
noeka Smart Heat.

ApTukyn HaumeHoBaHKe

RTSMARTHW Ha6op ANA UHTENNEKTYaNbHOTO ANCTAHUMOHHOIO ynpaBneHmnsa paaaTtopom

RT (6enbiit)

RTSMARTHS Habop ans MIHTE/UIEKTYa/IbHOTO AMCTAHLMOHHOTO YpaB/eHNs PaAMaTopoM
RT (cepebpucTblit)

RTSMARTHB Habop /NS MHTENNEKTYANIbHOTO ANCTAHUMOHHOTO YNIPaB/IeHA PaanaTopom
RT (4epHbiit)

YMHAA TEPMOTOJTOBKA SMART HEAT

S1BnsieTcs OCHOBHBIM 3/1EMEHTOM AWCTaHLIMOHHOIO YNpaB/ieHUs TeMnepaTypbl paauaropa
c To4HocTbio A0 1 °C. MIHHOBaLMOHHbIM TEPMOCTAT, N03BOJISIET YCTAHABIMBATb HYXKHYHO
TemnepaTtypy B 3aAaHHblii Nepuop, BpeMeHU. YNpasisTb HACTPOMKaMM MOXHO Yepes
Mob6unbHoe npunoxenne HOMMYN wu3 no6oi Touku Mupa.

ApTukyn HaumeHoBaHue

RTE 77.001 TepmocTaT pagnatopHbiit anekTpoHHbi ROYAL THERMO Smart Heat (6enbii)

TepmocTaT paanatopHbii anekTpoHHbi ROYAL THERMO Smart Heat
ST T (cepebpucTbii)

RTE 77.001B TepmocTaT paamatopHblii 31ekTpoHHbln ROYAL THERMO Smart Heat (4epHbii)

KATAIIOT 2022 |

HABOP HUXHETO NOAKIMOYEHS MPIMOM
1 YTTIOBOWM

B otnnume ot H-06pa3HbIX Y310B, MOXKHO NPOU3BECTU 3aMEHY KaXA0ro KpaHa
N0 OTAENbHOCTH, a TaK Xe UCKTKYaeT npo6nemy 3dBUCMMOCTHM OT MeX0ocCeBoro
PacCToAHUA NPU MOHTaxXe. MoctaBngetca B FepMETM‘-IHOﬁ yI'IaKOBKe-GHMCTepe
B BUAE rotoBoro KOMnjekTa.

HaumeHoBaHue

RTE 07.0020 Habop HWXHero noakaYeHns NpsmMoi pasaenbHbiit 3/4x3/4EK

RTE 07.0021 Habop HWxHero NoaKMYeHWs YI0BOKM pa3aenbHblid 3/4x3/4EK
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KOJIEKLA TTAHES TbHBIX [IPMBOPOB OTOIMTEHIA

3000 TT'TOPASIMEPOB MOBOW LIBET MO MAJTATPE RAL
TUMbl PAOMATOPOB TUMbl PAOMATOPOB
1) [21) (2] [%) 10] (0] 0]
CTAHOAPTHbIE MOLENM MMIMEHUYECKME MOLENN
t 15

900

850

700

600

500

450

300

200

€ |€ _
.H.' 1\ 7\ I\
7 7 \J \J
[laHenbHbIM paguaTop [MaHenbHbIM paguatop [laHenbHbIM paguaTop [lanenbHbIM paguaTop
C 6OKOBb|M NnoaKNH4YeHnEM C HXKHUM NMOoAKNHYEHNUEM C 60KOBb|M NnoaKNHYeHNEM C HWXKHUM NOAKNHYEHNEM
B TMTIMEHUNYECKOM UCMOJTHEHUN B TMTIMEHNYECKOM UCMOJTHEHUN
bbb bbbt bbb bbbl bbbl bbbl bbb bbbl
ot 400 Mmm 0o 3000 mm
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HacreHHoe
. KpenneHue

Bo3pyxooTBoaumk

40

o S
27

{
YrI0Bble Kpenexu. v %ﬁ

[obenb-60nTbl - M6X60

3arnywka %

HacteHHoe
KpenneHue

KnanaH
Danfoss

[apaHTus

‘(‘\" JddeKT1BHAN 3aWmTa
,—A| OT rMapoynapos

gmé ToNMHA KOHBEKTUBHOIO
anemeHTa 0,4 MM

COMPACT

CraHpgapTHaA KoMMnekTaums

CTAIb 1,2 MM

TonWwMHa CTanu B NaHeNbHbIX pagnMatopax
Royal Thermo npeBbiwaeT TpeboBaHUS HOp-
MaTMBHbIX LOKYMEHTOB, YTO obecneymBaeT
[LOMONHWUTENbHYI0 HALEXHOCTb OTOMUTENBHOIO
npubopa.

LBETOBbIE BO3MOXXHOCTM COLORPLUS
CoBpeMeHHasi MoKpaco4Has kamMepa No3BosiseT
OCYLLECTBASTb ObICTPYH CMeHy LBeTa. 10 xena-
HWIO KIMEHTA MaHenbHble paauaTopsl Royal
Thermo MoryT 6bITb OKpaLIeHbl HE TONIbKO B
CTaHAapTHbIV Genbivi uBeT RAL9016, HO 1 B
durpMeHHble cepblit (Silver Satin) U YEpHbIN
(Noir Sable) uBeTa, a Tak xe apyrve LBeTa
nanutpel RAL.

OBOPAYMBAEMbDIE PALMATOPDI
bnarogaps cnewumanbHbIM KPOHLUTERHAM M OTCYT-
CTBMIO MOHTXHbIX CKOD Ha Tbl/IbHOM CTOPOHE,

paanaTop MOXHO MOAK/IKOYATb K CUCTEME OTO-
NNEeHNA KakK C npaBoH,TaK 1 C NeBom CTOPOHbI.

VENTIL COMPACT

CraHpgapTHaA KoMMneKTaums

McnbiTaTenbHoe
nasneHue 15 6ap

LIBeTOBbIE BO3MOXXHOCTM
caor ] COLORPLUS

10

6ap

Pabouee
[aBneHve

Mcrnonesyetcs | (a)
B MEOMLMHCKUX YYpeXaeHuax | ==~

CeepbcTorikas
5-v 3TanHasg nokpacka

HYGIENE

CraHfgapTHaA KOMMneKTauus

TMIMEHUYECKUI PAOUATOP

MaHenbHble paamaTopbl 6e3 60KOBbLIX MaHenen,
6€e3 AeKOpaTUBHOM PELLETKU U KOHBEKTUBHbIX 3/1e-
MEHTOB, NOAXOAST AN YCTAHOBKM B MEAMLIMHCKUE
YUPEXOEHUS.

3000 TUNOPASMEPOB

lLInpoyariwmii BbIGOp TUNMOPa3MepPOB MO3BOMSET
nogobpatb paamaTop Ntoboro pasmepa Asis ntobbix
MOMELLEHUN.

BCTPOEHHbIM TEPMOCTATUYECKUI

KNTAMAH DANFOSS

KnanaH oT BefyLLEero Npou3BOAUTENS PErYMPYIOLLErO
obopynoBaHusa komnanum Danfoss obecneunBaer
MaKCMManbHO KOM(OPTHOE ¥ TOYHOE peryaMpoBa-
HWe MUKPOKNMMATa B MoMeLLeHun. [JaHHoe peLueHne
Mo3BONISET MUHMMWU3NMPOBATb TEMMNEPATYPHble Kose-
6aHus ans obecnevyeHns NOCTOSHHOM KOMMOPTHOM
TeMnepaTtypbl B NOMELLEHUMN.

VENTIL HYGIENE

CraHfgapTHaA KoMMneKTauus

MakcmuManbHas paboyas

Temnepatypa 120°C LU
B0O3MOXHOCTb HUXHErO @§
NOAKYEHNS SN

HacreHHoe
KpenneHune

Bo3ayxooTBoAuMK f

YrnoBble Kpemnexu. w
[obenb-60nTbl - M6X60

HacteHHoe
KpernneHue

Aon S
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3arnywka %

&>

KnanaH
Danfoss
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CO M P ACT MAHEJIbHbIE PAOVATOPbI RT HY I E N E MAHEJIbHbIE PAOVATOPbI RT
CTaHJJ,apTHaFI KoMrJieKkTauuma

CTaHJJ,apTHaFl KOMMJieKTauuna

Buabl c6oKy

Bupgbl c6oky
TN CN Tnn C21 TN C22 TN C33 TN VC TmnVC 21 ™mn\VC 22 Tnn\VC 33
61 64 97 151
25 mm 25 mm mﬁ MJ—T
25 mm - 25mm 25 mm - 25mm 25 mm, 4 #
A4 A\ =4
: : : :
; £ ; £ : . . £ ; £ .
) giel £ o £ o 8 E E
o 61 o =] o 151 o o
2[ It 3 T iz 2 ‘:I “{ ;- ;-
E £ E E £ E E €
7777777 777777 77777777 777777 7777 7 7 (7777
Bupg cnepean Bup cnepean

I

VENTIL COMPACT &mimennm VENTIL HYGIENE &

CraHOapTHas KoMMaeKTauus

Buabl cooky Buabl cooky
TN HIO TN H20 TN H30 TN VHIO TN VH20 TN VH30
60 mm 60 mm
60 mm 60 mm
30 60mm_ . 102, . 32 R ) 60mm_

=

e ]

H-55
H-55
H-55

h

h
h

£ £ £
£ £ S
£V E £ Elr Hll7 £
o o L s+ 1) IS5 8
g 2 g 2 2 g
T 475 z = 151 £ 2 g £
€ E Ell ) ()
Bua cnepeam Bup cnepeay
I pi= (=]

(L L

50 [30) M
L
L 1
J

*Tun VC 11 nocraBngeTcs ¢ KpOHLWTeHaMm *Tun VH 10 nocTtaBnseTcs ¢ KpoHLWTERHaMu
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Tennootgaya naHenbHbix Npubopos otonneHus Royal Thermo Compact u Ventil Compact

AnvHa

400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2200
2400
2600
2800

3000

44

At=70 °C
At=60 °C
95/85/20 °C
90/70/20 °C
95/85/20 °C
90/70/20 °C
95/85/20 °C
90/70/20 °C
95/85/20 °C
90/70/20 °C
95/85/20 °C
90/70/20 °C
95/85/20 °C
90/70/20 °C
95/85/20 °C
90/70/20 °C
95/85/20 °C
90/70/20 °C
95/85/20 °C
90/70/20 °C
95/85/20 °C
90/70/20 °C
95/85/20 °C
90/70/20 °C
95/85/20 °C
90/70/20 °C
95/85/20 °C
90/70/20 °C
95/85/20 °C
90/70/20 °C
95/85/20 °C
90/70/20 °C
95/85/20 °C
90/70/20 °C
95/85/20 °C
90/70/20 °C
95/85/20 °C
90/70/20 °C
95/85/20 °C
90/70/20 °C
95/85/20 °C
90/70/20 °C
95/85/20 °C
90/70/20 °C
95/85/20 °C
90/70/20 °C

300
308
253
386
316
463
379
540
443
617
506
694
569
771
632
848
695
925
759
1002
822
1079
885
1157
948
1234
1012
1311
1075
1388
1138
1465
1201
1542
1264
1696
1391
1850
1517
2005
1644
2159
1770
2313
1897

400
398
327
498
408
597
490
697
571
797
653
896
735
996
816
1095
898
1195
980
1294
1061
1394
1143
1493
1225
1593
1306
1693
1388
1792
1470
1892
1551
1991
1633
2190
1796
2390
1959
2589
2123
2788
2286
2987
2449

450
426
349
533
437
640
525
746
612
853
699
959
786
1066
874
1173
962
1279
1049
1386
1137
1492
1223
1599
1311
1706
1399
1812
1486
1919
1574
2025
1661
2132
1748
2345
1923
2558
2098
2772
2273
2985
2448
3198
2622

11

500
478
392
598
490
717
588
837
686
957
785
1076
883
1196
981
1316
1079
1435
1177
1555
1275
1674
1373
1794
1471
1914
1569
2033
1667
2153
1765
2272
1863
2392
1961
2631
2158
2870
2354
3110
2550
3349
2746
3588
2942

600
554
455
693
568
832
682
970
796
1109
909
1247
1023
1386
1137
1525
1250
1663
1364
1802
1477
1940
1591
2079
1705
2218
1818
2356
1932
2495
2046
2633
2159
2772
2273
3049
2500
3326
2728
3604
2955
3881
3182
4158
3410

900
776
636
970
795
1164
954
1358
1114
1552
1273
1746
1432
1940
1591
2134
1750
2328
1909
2522
2068
2716
2227
2910
2386
3104
2545
3298
2704
3492
2863
3686
3023
3880
3182
4268
3500
4656
3818
5044
4136
5432
4454
5820
4772

300
446
365
557
457
668
548
780
639
891
731
1003
822
1114
913
1225
1005
1337
1096
1448
1188
1560
1279
1671
1370
1782
1462
1894
1553
2005
1644
2117
1736
2228
1827
2451
2010
2674
2192
2896
2375
3119
2558
3342
2740

400
564
463
705
578
846
694
987
809
1128
925
1269
1041
1410
1156
1551
1272
1692
1388
1833
1503
1974
1619
2115
1734
2256
1850
2397
1966
2538
2081
2679
2197
2820
2313
3102
2544
3384
2775
3666
3006
3948
3238
4230
3469

450
610
500
762
625
914
749
1067
875
1219
1000
1372
1125
1524
1250
1676
1374
1829
1500
1981
1624
2134
1750
2286
1875
2438
1999
2591
2125
2743
2249
2896
2375
3048
2499
3353
2749
3658
3000
3962
3249
4267
3499
4572
3749

21

500
670
549
837
686
1004
824
1172
961
1339
1098
1507
1235
1674
1373
1841
1510
2009
1647
2176
1784
2344
1922
2511
2059
2678
2196
2846
2334
3013
2471
3181
2608
3348
2745
3683
3020
4018
3294
4352
3569
4687
3844
5022
4118

600
784
643
980
803
1175
964
1371
1124
1567
1285
1763
1446
1959
1606
2155
1767
2351
1928
2547
2088
2743
2249
2939
2410
3134
2570
3330
2731
3526
2891
3722
3052
3918
3213
4310
3534
4702
3855
5093
4177
5485
4498
5877
4819

900
1082
887
1353
1109
1623
1331
1894
1553
2164
1774
2435
1996
2705
2218
2976
2440
3246
2662
3517
2884
3787
3105
4058
3327
4328
3549
4599
3771
4869
3993
5140
4214
5410
4436
5951
4880
6492
5323
7033
5767
7574
6211
8115
6654

200
355
291
444
364
532
436
621
509
710
582
798
655
887
727
976
800

1064
873

1153
946

1242

1018
1331

1091
1419

1164

1508

1236
1597

1309

1685
1382
1774
1455
1951

1600

2129
1746

2306

1891

2484

2037

2661

2182

300
559
458
699
573
838
687
978
802
1118
916
1257
1031
1397
1146
1537
1260
1676
1375
1816
1489
1956
1604
2096
1718
2235
1833
2375
1947
2515
2062
2654
2177
2794
2291
3073
2520
3353
2749
3632
2978
3912
3208
4191
3437

400
728
597
910
746
1092
895
1274
1045
1456
1194
1638
1343
1820
1492
2002
1642
2184
1791
2366
1940
2548
2089
2730
2239
2912
2388
3094
2537
3276
2686
3458
2836
3640
2985
4004
3283
4368
3582
4732
3880
5096
4179
5460
4477

22
450
803
658
1004
823
1204
987
1405
1152
1606
1317
1806
1481
2007
1646
2208
1811
2408
1975
2609
2139
2810
2304
3011
2469
3211
2633
3412
2798
3613
2963
3813
3127
4014
3291
4415
3620
4817
3950
5218
4279
5620
4608
6021
4937

500
882
723
1103
904
1323
1085
1544
1266
1764
1446
1985
1627
2205
1808
2426
1989
2646
2170
2867
2351
3087
2531
3308
2712
3528
2893
3749
3074
3969
3255
4190
3435
4410
3616
4851
3978
5292
4339
5733
4701
6174
5063
6615
5424

600
1028
843
1286
1054
1543
1265
1800
1476
2057
1687
2314
1897
2571
2108
2828
2319
3085
2530
3342
2741
3599
2952
3857
3162
4114
3373
4371
3584
4628
3795
4885
4006
5142
4216
5656
4638
6170
5060
6685
5481
7199
5903
7713
6325

900
1397
1145
1746
1432
2095
1718
2444
2004
2794
2291
3143
2577
3492
2863
3841
3150
4190
3436
4540
3722
4889
4009
5238
4295
5587
4582
5936
4868
6286
5154
6635
5441
6984
5727
7682
6300
8381
6872
9079
7445
9778
8018
10476
8590

200
501
411
626
513
751
616
876
719
1001
821
1127
924
1252
1026
1377
1129
1502
1232
1627
1334
1753
1437
1878
1540
2003
1642
2128
1745
2253
1848
2378
1950
2504
2053
2754
2258
3004
2464
3255
2669
3505
2874
3755
3079

300
809
663
1011
829
1213
995
1415
1161
1618
1326
1820
1492
2022
1658
2224
1824
2426
1990
2629
2155
2831
2321
3033
2487
3235
2653
3437
2819
3640
2984
3842
3150
4044
3316
4448
3648
4853
3979
5257
4311
5662
4643
6066
4974

400
1038
851
1298
1064
1558
1277
1817
1490
2077
1703
2336
1916
2596
2129
2855
2341
3115
2554
3375
2767
3634
2980
3894
3193
4153
3406
4413
3619
4673
3831
4932
4044
5192
4257
5711
4683
6230
5109
6749
5534
7268
5960
7788
6386

33
450
1147
941
1434
1176
1721
1411
2008
1647
2294
1881
2581
2116
2868
2352
3155
2587
3442
2822
3728
3057
4015
3292
4302
3528
4589
3763
4876
3998
5162
4233
5449
4468
5736
4704
6310
5174
6883
5644
7457
6115
8030
6585
8604
7055

KATAIIOT 2022 |

500
1220
1000
1525
1251
1830
1501
2135
1751
2440
2001
2745
2251
3050
2501
3355
2751
3660
3001
3965
3251
4270
3501
4575
3752
4880
4002
5185
4252
5490
4502
5795
4752
6100
5002
6710
5502
7320
6002
7930
6503
8540
7003
9150
7503

600
1389
1139
1736
1424
2083
1708
2430
1993
2778
2278
3125
2562
3472
2847
3819
3132
4166
3416
A4l
3701
4861
3986
5208
4271
5555
4555
5902
4840
6250
5125
6597
5409
6944
5694
7638
6263
8333
6833
9027
7402
9722
7972
10416
8541

900
1924
1578
2406
1973
2887
2367
3368
2762
3849
3156
4330
3551
4811
3945
5292
4340
5773
4734
6254
5129
6735
5523
7217
5918
7698
6312
8179
6707
8660
7101
9141
7496
9622
7890
10584
8679
11546
9468
12509
10257
13471
11046
14433
11835
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Tennootgaya naHenbHbix Npubopos otonneHus Royal Thermo Hygiene n Ventil Hygiene

T I S R S
wwce w0 | s | ew | w0 o s a0 | w0 | sw | a0 [ oo | am | 300 | w0 | w0 | 50 | w0 | 500
400 95/85/20 °C 208 281 300 328 398 566 257 379 488 530 581 677 982 368 537 679 747 821 957 1349
90/70/20 °C 171 231 246 269 327 464 211 311 400 435 477 555 805 301 440 557 613 673 785 1106
500 95/85/20 °C 260 352 375 410 498 707 321 474 610 662 727 846 1227 460 671 849 934 1026 1196 1686
90/70/20 °C 213 288 308 336 408 580 263 388 500 543 596 694 1006 377 550 696 766 841 981 1383
600 95/85/20 °C 312 422 450 492 598 848 385 568 732 794 872 1015 1472 552 805 1019 1121 1231 1435 2023
90/70/20 °C 256 346 369 403 490 696 316 466 600 651 715 832 1207 452 660 836 919 1009 1177 1659
700 95/85/20 °C 364 492 525 574 697 990 449 663 854 927 1017 1184 1718 643 939 1189 1308 1436 1674 2360
90/70/20 °C 298 404 431 471 572 812 369 544 700 760 834 971 1409 528 770 975 1073 1178 1373 1936
800 95/85/20 °C 416 563 600 656 797 1131 514 758 976 1059 1163 1354 1963 735 1074 1359 1494 1641 1914 2698
90/70/20 °C 341 461 492 538 653 928 421 621 800 868 953 1110 1610 603 880 1114 1225 1346 1569 2212
900 95/85/20 °C 468 633 675 738 896 1273 578 852 1098 1192 1308 1523 2209 827 1208 1528 1681 1847 2153 3035
90/70/20 °C 384 519 554 605 735 1044 474 699 900 977 1073 1249 1811 678 990 1253 1378 1514 1765 2489
1000 95/85/20 °C 520 703 750 820 996 1414 642 947 1220 1324 1453 1692 2454 919 1342 1698 1868 2052 2392 3372
90/70/20 °C 426 577 615 672 817 1159 526 777 1000 1086 1192 1387 2012 754 1100 1393 1532 1682 1961 2765
1100 95/85/20 °C 572 774 825 902 1096 1555 706 1042 1342 1456 1599 1861 2699 1011 1476 1868 2055 2257 2631 3709
90/70/20 °C 469 635 677 740 898 1275 579 854 1100 1194 1311 1526 2214 829 1210 1532 1685 1851 2158 3042
1200 95/85/20 °C 624 844 900 984 1195 1697 770 1136 1464 1589 1744 2030 2945 1103 1610 2038 2242 2462 2870 4046
90/70/20 °C 512 692 738 807 980 1391 632 932 1200 1303 1430 1665 2415 904 1321 1671 1838 2019 2354 3318
1300 95/85/20 °C 676 915 975 1066 1295 1838 835 1231 1586 1721 1889 2200 3190 1195 1745 2208 2428 2667 3110 4384
90/70/20 °C 554 750 800 874 1062 1507 684 1010 1300 1411 1549 1804 2616 980 1431 1810 1991 2187 2550 3595
1400 95/85/20 °C 728 985 1050 1148 1394 1980 899 1326 1708 1854 2035 2369 3436 1287 1879 2378 2615 2872 3349 4721
90/70/20 °C 597 808 861 941 1143 1623 737 1087 1400 1520 1668 1942 2817 1055 1541 1950 2144 2355 2746 3871
1500 95/85/20 °C 780 1055 1125 1230 1494 2121 963 1421 1830 1986 2180 2538 3681 1379 2013 2547 2802 3078 3588 5058
90/70/20 °C 640 865 923 1009 1225 1739 790 1165 1501 1629 1788 2081 3018 1131 1651 2089 2298 2524 2942 4148
1600 95/85/20 °C 832 1126 1200 1312 1594 2262 1027 1515 1952 2118 2325 2707 3926 1471 2147 2717 2989 3283 3827 5395
90/70/20 °C 682 923 984 1076 1307 1855 842 1242 1601 1737 1907 2220 3220 1206 1761 2228 2451 2692 3138 4424
1700 95/85/20 °C 884 1196 1275 1394 1693 2404 1091 1610 2074 2251 2471 2876 4172 1563 2281 2887 3176 3488 4066 5732
90/70/20 °C 725 981 1046 1143 1388 1971 895 1320 1701 1846 2026 2359 3421 1281 1871 2367 2604 2860 3334 4701
1800 95/85/20 °C 936 1266 1350 1476 1793 2545 1156 1705 2196 2383 2616 3046 4417 1655 2416 3057 3362 3693 4306 6070
90/70/20 °C 768 1038 1107 1210 1470 2087 948 1398 1801 1954 2145 2497 3622 1357 1981 2507 2757 3028 3531 4977
1900 95/85/20 °C 988 1337 1425 1558 1892 2687 1220 1799 2318 2516 2761 3215 4663 1746 2550 3227 3549 3898 4545 6407
90/70/20 °C 810 1096 1169 1278 1552 2203 1000 1475 1901 2063 2264 2636 3823 1432 2091 2646 2910 3196 3727 5254
2000 95/85/20 °C 1040 1407 1500 1640 1992 2828 1284 1894 2440 2648 2907 3384 4908 1838 2684 3397 3736 4103 4784 6744
90/70/20 °C 853 1154 1230 1345 1633 2319 1053 1553 2001 2171 2383 2775 4025 1507 2201 2785 3064 3365 3923 5530
2200 95/85/20 °C 1144 1548 1650 1804 2191 3111 1412 2083 2684 2913 3197 3722 5399 2022 2952 3736 4110 4514 5262 7418
90/70/20 °C 938 1269 1353 1479 1797 2551 1158 1708 2201 2389 2622 3052 4427 1658 2421 3064 3370 3701 4315 6083
2400 95/85/20 °C 1248 1688 1800 1968 2390 3394 1541 2273 2928 3178 3488 4061 5890 2206 3221 4076 4483 4924 5741 8093
90/70/20 °C 1023 1384 1476 1614 1960 2783 1263 1864 2401 2606 2860 3330 4829 1809 2641 3342 3676 4038 4707 6636
2600 95/85/20 °C 1352 1829 1950 2132 2590 3676 1669 2462 3172 344) 3779 4399 6380 2390 3489 4416 4857 5334 6219 8767
90/70/20 °C 1109 1500 1599 1748 2123 3015 1369 2019 2601 2822 3099 3607 5232 1960 2861 3621 3983 4374 5100 7189
2800 95/85/20 °C 1456 1970 2100 2296 2789 3959 1798 2652 3416 3707 4069 4738 6871 2574 3758 4755 5230 5745 6698 9442
90/70/20 °C 1194 1615 1722 1883 2287 3247 1474 2174 2801 3040 3337 3885 5634 2110 3081 3899 4289 4711 5492 7742
3000 95/85/20 °C 1560 2110 2250 2460 2988 4242 1926 2841 3660 3972 4360 5076 7362 2758 4026 5095 5604 6155 7176 10116
90/70/20 °C 1279 1731 1845 2017 2450 3478 1579 2330 3001 3257 3575 4162 6037 2261 3301 4178 4595 5047 5884 8295
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Tennootaaya naHenbHbIx Npubopos otonnexuns Royal Thermo Compact n Ventil Compact

e o0 | a0 | as0 | s | a0 [ so0 | o | a0 | aso | sw [ wo [ a0 a0 | 0 | aw | w0 [ s | e | oo am | 300 | w0 | ss0 | so0 | a0 | 0
400 200 259 277 311 360 504 290 367 397 436 509 703 231 363 473 522 573 668 908 325 526 675 746 793 903

75/65/20 °C 1251
500 75/65/20 °C 251 324 346 389 450 631 362 458 495 544 637 879 288 454 592 653 717 836 1135 407 657 844 932 991 1128 1564
600 75/65/20 °C 301 388 416 466 541 757 434 550 594 653 764 1055 346 545 710 783 860 1003 1362 488 789 1012 1119 1190 1354 1876
700 75/65/20 °C 351 453 485 544 631 883 507 642 694 762 891 1231 404 636 828 913 1003 1170 1589 570 920 1181 1305 1388 1580 2189
800 75/65/20 °C 401 518 554 622 721 1009 579 733 792 870 1019 1407 461 726 946 1044 1147 1337 1816 651 1051 1350 1491 1586 1805 2502
900 75/65/20 °C 451 582 623 700 811 1135 652 825 892 979 1146 1582 519 817 1065 1174 1290 1504 2043 732 1183 1519 1678 1784 2031 2814
1000  75/65/20 °C 501 647 693 777 901 1261 724 917 991 1088 1273 1758 577 908 1183 1305 1433 1671 2270 814 1314 1687 1864 1983 2257 3127
1100  75/65/20 °C 551 712 762 855 991 1387 797 1008 1089 1197 1401 1934 634 999 1301 1435 1577 1838 2497 895 1446 1856 2051 2181 2482 3440
1200  75/65/20 °C 601 777 831 933 1081 1513 869 1100 1189 1306 1528 2110 692 1090 1420 1565 1720 2005 2724 976 1577 2025 2237 2379 2708 3753
1300  75/65/20 °C 651 841 901 1011 1171 1639 941 1192 1288 1415 1655 2286 750 1180 1538 1696 1863 2172 2951 1058 1709 2193 2423 2577 2934 4065
1400  75/65/20 °C 702 906 970 1088 1261 1765 1014 1283 1387 1523 1783 2462 807 1271 1656 1827 2007 2340 3178 1139 1840 2362 2610 2776 3160 4378
1500  75/65/20 °C 752 971 1039 1166 1351 1892 1086 1375 1486 1632 1910 2637 865 1362 1775 1957 2150 2507 3405 1221 1971 2531 2796 2974 3385 4691
1600  75/65/20 °C 802 1035 1109 1244 1441 2018 1159 1466 1585 1741 2037 2813 922 1453 1893 2087 2293 2674 3632 1302 2103 2700 2983 3172 3611 5003
1700  75/65/20 °C 852 1100 1178 1322 1532 2144 1231 1558 1684 1850 2165 2989 980 1544 2011 2218 2437 2841 3859 1383 2234 2868 3169 3370 3837 5316
1800  75/65/20 °C 902 1165 1247 1399 1622 2270 1303 1650 1783 1959 2292 3165 1038 1634 2129 2348 2580 3008 4086 1465 2366 3037 3355 3569 4062 5629
1900  75/65/20 °C 952 1230 1316 1477 1712 2396 1376 1741 1882 2067 2419 3341 1095 1725 2248 2478 2723 3175 4313 1546 2497 3206 3542 3767 4288 5942
2000  75/65/20°C 1002 1294 1386 1555 1802 2522 1448 1833 1981 2176 2547 3517 1153 1816 2366 2609 2867 3342 4540 1627 2629 3375 3728 3965 4514 6254
2200  75/65/20°C 1103 1424 1524 1710 1982 2774 1593 2016 2179 2394 2801 3868 1268 1998 2603 2870 3153 3677 4994 1790 2891 3712 4102 4362 4965 6880
2400  75/65/20°C 1203 1553 1663 1866 2162 3026 1738 2200 2378 2611 3056 4220 1384 2179 2839 3131 3440 4011 5448 1953 3154 4050 4474 4758 5416 7505
2600  75/65/20°C = 1303 1683 1802 2021 2342 3279 1883 2383 2575 2829 3311 4571 1499 2361 3076 3392 3726 4345 5901 2116 3417 4387 4847 5155 5868 8131
2800  75/65/20°C 1403 1812 1940 2177 2523 3531 2027 2566 2774 3047 3565 4923 1614 2543 3312 3653 4013 4679 6355 2278 3680 4724 5220 5551 6319 8756
3000  75/65/20 °C 1503 1942 2079 2332 2703 3783 2172 2750 2972 3264 3820 5275 1730 2724 3549 3914 4300 5013 6809 2441 3943 5062 5593 5948 6770 9381

Tennootaaua naHenbHbix NpMbopoBs otonneHus Royal Thermo Hygiene n Ventil Hygiene

5
400 135 183 195 213 259 368 167 246 317 345 378 577 638 239 349 442 486 533 833 877

5
75/65/20 °C 4
500 75/65/20 °C 169 229 244 267 324 460 209 308 396 430 472 722 798 299 436 552 607 667 1041 1096
600 75/65/20 °C 203 274, 293 320 388 551 250 369 476 516 567 866 957 358 523 662 729 800 1249 1315
700 75/65/20 °C 237 320 341 373 453 643 292 431 555 603 661 1010 1117 418 611 773 850 934 1458 1534
800 75/65/20 °C 270 366 390 426 518 735 334 492 634 688 756 1154 1276 478 698 883 971 1067 1666 1753
900 75/65/20 °C 304 412 439 480 583 827 376 554 714 775 850 1299 1436 538 785 994 1093 1200 1875 1973
1000 75/65/20 °C 338 457 488 533 647 919 417 616 793 861 945 1443 1595 597 872 1104 1214 1334 2083 2192
1100 75/65/20 °C 372 503 536 586 712 1011 459 677 872 946 1039 1587 1755 657 960 1214 1336 1467 2291 2411
1200 75/65/20 °C 406 549 585 640 777 1103 501 739 952 1033 1134 1732 1914 717 1047 1325 1457 1600 2499 2630
1300 75/65/20 °C 439 594 634 693 842 1195 542 800 1031 1119 1228 1876 2074 777 1134 1435 1578 1734 2707 2849
1400 75/65/20 °C 473 640 683 746 906 1287 584 862 1110 1205 1323 2020 2233 836 1221 1545 1700 1867 2916 3069
1500 75/65/20 °C 507 686 731 800 971 1379 626 923 1189 1291 1417 2165 2393 896 1308 1656 1821 2000 3124 3288
1600 75/65/20 °C 541 732 780 853 1036 1471 668 985 1269 1377 1511 2309 2552 956 1396 1766 1943 2134 3332 3507
1700 75/65/20 °C 575 777 829 906 1101 1562 709 1046 1348 1463 1606 2453 2712 1016 1483 1877 2064 2267 3541 3726
1800 75/65/20 °C 608 823 878 959 1165 1654 751 1108 1427 1549 1700 2597 2871 1075 1570 1987 2185 2400 3749 3945
1900 75/65/20 °C 642 869 926 1013 1230 1746 793 1170 1507 1635 1795 2742 3031 1135 1657 2097 2307 2534 3957 4164
2000 75/65/20 °C 676 915 975 1066 1295 1838 835 1231 1586 1721 1889 2886 3190 1195 1745 2208 2428 2667 4165 4384
2200 75/65/20 °C 744 1006 1073 1173 1424 2022 918 1354 1744 1893 2078 3175 3509 1314 1919 2429 2672 2934 4582 4822
2400 75/65/20 °C 811 1097 1170 1279 1554 2206 1002 1477 1903 2066 2267 3463 3828 1434 2094 2649 2914 3201 4999 5260
2600 75/65/20 °C 879 1189 1268 1386 1683 2390 1085 1600 2062 2237 2456 3752 4147 1553 2268 2870 3157 3467 5415 5699
2800 75/65/20 °C 946 1280 1365 1492 1813 2573 1168 1724 2220 2410 2645 4040 4466 1673 2442 3091 3400 3734 5831 6137
3000 75/65/20 °C 1014 1372 1463 1599 1942 2757 1252 1847 2379 2582 2834 4329 4785 1792 2617 3312 3643 4001 6248 6575
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Bec naHenbHbIx npnbopos oTonnenuns Royal Thermo Compact u Ventil Compact

N N R
mmmm—mmmm

400 455 557 6,26 681 803 917 1094 1160 6,85 8,60 968 10,61 12,56 14,42 1732 18,35 755 959 10,79 11,86 14,09 16,24 19,54 20,70 11,51 1394 1569 1727 20,55 23,72 28,59 30,22
500 Kr 531 659 741 808 958 10,97 1313 1395 8,19 10,38 11,67 1283 15,26 1753 21,11 22,39 9,04 11,60 13,06 1438 1716 19,80 23,88 2534 13,74 16,98 19,10 21,06 25,17 29,08 3513 3717
600 K 6,10 765 860 942 11,19 12,84 1542 16,38 9,54 12,19 13,72 1511 1799 20,71 24,98 26,51 724 10,58 13,70 1541 17,02 20,33 23,51 2841 30,16 1049 16,04 20,12 22,63 2503 2994 34,65 4194 44,38
700 Kr 6,52 8,14 916 999 1185 13,59 16,30 1733 10,53 13,45 1514 16,63 19,79 22,77 2745 29,15 785 11,37 14,65 16,48 18,14 2164 2497 30,14 3200 1140 1723 21,54 24,24 26,73 3191 36,86 44,54 4713
800 Kr 722 9,06 10,19 11,15 13,24 1519 18,26 1941 11,80 15,13 17,02 18,73 22,30 25,68 31,01 3291 8,74 12,73 1646 18,52 20,42 24,36 28,14 3402 36,10 12,74 19,26 24,27 2731 30,16 36,01 41,63 50,37 53,27
900 K 8,38 10,73 12,07 13,23 1580 18,20 21,96 23,38 13,54 17,55 19,74 21,75 26,00 30,00 36,31 38,56 10,12 15,03 19,74 22,21 2455 2945 3412 4139 4397 1481 22,70 29,19 32,83 36,37 43,66 50,62 61,44 6505
1000 K 9,18 11,80 13,27 14,58 1742 20,09 24,28 25,84 1497 1943 21,86 24,11 28,82 33,27 40,27 42,77 11,21 16,68 21,94 24,69 2732 32,76 3798 46,08 4894 16,46 2519 3251 36,57 40,55 48,65 56,43 6850 72,52
1100 Kr 9,96 12,75 14,34 1587 1898 2191 26,50 28,21 16,33 21,13 23,78 26,34 31,51 36,40 44,08 46,82 12,17 18,21 2390 26,88 29,86 3585 41,58 5048 5362 1790 2747 3558 40,02 4439 5329 61,85 7512 79,53
1200 Kr 10,74 13,78 15,50 1717 20,55 23,73 28,72 30,59 17,67 22,92 25,78 28,59 34,22 39,53 4789 50,88 1316 19,71 2593 29,17 32,43 3896 4518 54,88 58,32 19,38 29,73 38,64 4347 48,25 5797 6727 8174 86,56
1300 Kr 11,51 1481 16,66 1846 22,12 2555 30,94 32,96 19,01 24,71 27,79 30,82 36,91 42,66 51,70 54,93 1412 2121 2797 31,46 3498 42,04 48,79 59,28 63,00 2082 31,98 41,70 46,92 52,09 62,61 72,69 8835 9357
1400 K 12,28 15,85 1783 19,76 23,68 27,37 33,16 35,34 20,35 26,51 29,82 33,07 39,60 45,79 55,51 59,00 15,09 22,72 30,02 33,77 3755 4513 52,39 63,68 6770 22,27 34,23 44,80 5040 5595 6725 78,11 94,97 100,60
1500 Kr 13,05 16,88 18,99 21,06 25,24 29,19 35,39 3770 21,70 28,30 31,83 35,32 42,29 48,92 59,34 63,05 16,07 24,22 32,05 36,06 40,11 48,22 56,00 6810 7237 23,74 36,49 4786 5384 59,82 7190 83,53 101,62 107,61
1600 Kr 13,82 1791 20,15 22,35 26,81 31,01 3761 40,08 23,04 30,08 33,84 3755 4500 52,05 63,15 67,12 17,04 25,73 34,09 3835 42,66 51,33 59,60 72,50 7707 2519 38,74 5092 5729 6366 76,57 8895 108,23 114,64
1700 Kr 14,60 1894 21,31 23,65 28,37 32,83 39,83 42,45 24,38 31,87 3585 39,80 47,70 55,18 66,96 71,17 18,02 2723 36,12 40,63 4523 5441 63,20 76,90 81,75 26,66 4099 5399 60,74 6752 81,21 9437 114,85 121,65
1800 Kr 15,59 20,22 22,75 25,22 30,29 35,07 42,54 4535 2595 33,92 38,16 42,33 50,76 58,73 71,28 75,76 19,19 29,00 38,45 43,26 4811 5791 6727 81,85 8702 2838 4358 5741 64,58 71,76 86,33 100,32 122,07 129,31
1900 Kr 16,36 21,25 23,91 26,52 31,86 36,89 44,76 4772 27,29 35,70 40,16 44,57 53,45 61,86 75,09 79,81 20,16 30,51 40,48 45,554 50,68 61,00 7087 86,25 91,69 2982 4583 6047 68,03 7562 90,97 105,74 128,69 136,32
2000 Kr 1713 22,29 25,08 2781 33,43 38,71 46,98 50,09 28,64 37,51 42,19 46,80 56,16 64,99 7890 83,88 21,14 32,01 42,54 4785 5322 6411 7448 90,65 96,39 31,30 48,08 63,56 71,51 79,46 95,65 111,16 135,30 143,35
2200 Kr 18,69 24,35 2740 30,40 36,55 42,34 51,42 54,84 3134 41,08 46,21 51,28 61,55 71,25 86,52 92,00 23,07 3504 46,60 5243 58,34 70,28 81,69 9945 10577 34,19 52,62 69,69 7840 8716 104,93 122,00 148,54 157,39
2400 Kr 20,23 26,41 29,72 32,99 39,68 4598 55,87 59,58 34,03 44,65 50,23 55,76 66,95 7751 94,16 100,09 25,02 38,05 50,67 5701 6345 7648 88,89 108,27 11513 3711 5712 7582 8530 9486 114,25 132,84 161,80 171,40
2600 Kr 21,77 28,48 32,04 3558 42,81 49,61 60,31 64,32 36,71 48,24 54,27 60,24 72,33 83,75 101,78 108,21 26,97 41,06 54,76 61,60 6857 82,65 96,08 117,08 124,50 40,03 61,63 81,98 92,22 102,56 123,54 143,65 175,03 185,44
2800 Kr 23,32 30,55 34,36 38,17 45,94 53,27 64,75 69,07 39,39 51,81 58,29 64,74 77,74 90,05 109,40 116,33 2890 44,06 58,83 66,18 73,70 88,85 103,33 125,88 133,88 42,92 66,13 88,10 99,12 110,30 132,85 154,55 188,26 199,48
3000 Kr 2486 32,61 36,68 40,76 49,06 56,91 69,20 73,82 42,08 55,38 62,31 69,22 83,12 96,31 117,04 124,44 30,85 4707 62,89 70,76 7882 9502 110,54 134,70 143,26 4584 70,64 94,23 106,01 118,00 142,14 165,39 201,53 213,52

Bec naHenbHbIX I'IpVI60pOB otonnexns Royal Thermo Hygiene n Ventil Hygiene

3,73 443 4,98 5,37 6,28 712 8,43 8,93 6,15 7,56 8,51 9,29 10,93 12,50 14,93 15,80 8,74 10,86 12,22 13,38 15,76 18,05 21,61 22,85
500 Kr 4,32 5,19 5,84 6,32 743 8,45 10,03 10,65 7,29 9,08 10,21 11,17 13,21 15,12 18,11 19,18 10,47 13,14 14,78 16,21 19,19 22,00 26,40 2796
600 Kr 4,91 5,96 6,71 7,28 8,58 9,77 11,64 12,37 6,02 8,43 10,59 11,91 13,07 15,47 17,74 21,29 22,54 8,62 12,20 15,42 17,35 19,07 22,60 25,94 31,19 33,04
700 Kr 5,50 6,75 7,59 8,23 9,72 11,10 13,25 14,10 6,79 9,57 12,12 13,63 14,95 17,73 20,36 24,47 25,92 9,78 13,93 17,73 19,95 21,90 26,00 29,89 35,97 38,14
800 Kr 6,09 7,51 8,45 9,19 10,87 12,43 14,87 15,82 757 10,71 13,63 15,33 16,85 19,99 22,98 27,67 29,28 10,94 15,66 20,01 22,51 24,77 29,41 33,83 40,79 43,22
900 Kr 6,68 8,29 9,33 10,15 12,02 1375 1648 1754 8,37 11,85 15,14 17,03 18,73 22,27 25,60 30,85 32,66 12,12 17,39 22,30 25,09 27,60 32,84 37,78 45,58 48,33
1000 Kr 727 9,06 10,19 1111 1317 1508 18,09 19,26 9,24 13,09 16,74 18,83 20,73 24,63 28,31 34,13 36,12 1544 19,28 24,72 2781 30,62 36,41 41,89 50,53 53,57
1100 Kr 787 9,74 1096 1206 1431 1640 19,70 2098 10,02 1425 18,25 20,53 22,61 26,89 30,93 3731 39,48 14,60 21,04 26,92 30,28 33,45 39,81 45,83 55,32 58,65
1200 K 8,46 10,51 11,82 13,02 1547 1773 21,31 22,71 1081 15,39 19,76 22,23 24,51 29,17 33,55 40,49 42,86 15,78 22,77 29,19 32,84 36,31 43,25 49,78 60,11 63,75
1300 Kr 9,05 11,27 12,68 1397 16,61 19,05 2291 2443 1159 16,53 21,27 23,93 26,39 31,43 36,17 43,67 46,22 16,94 24,50 31,47 35,40 39,14 46,65 53,72 64,90 68,83
1400 Kr 9,64 12,04 1355 1493 1776 20,38 24,52 26,15 12,37 1767 22,80 25,65 28,29 33,69 38,79 46,85 49,60 18,10 26,23 33,77 37,99 42,00 50,06 57,67 69,69 73,94
1500 Kr 10,23 1281 1441 1589 1890 21,70 26,14 2787 13,16 1881 24,31 27,35 30,19 35,95 41,41 50,05 52,96 19,28 2796 36,05 40,55 44,86 53,46 61,61 74,51 79,02
1600 K 10,82 13,57 1527 16,84 20,06 23,03 2775 29,60 1394 19,95 25,82 29,05 32,07 38,23 44,03 53,23 56,34 20,44 29,69 38,32 43,11 47,70 56,90 65,56 79,29 84,13
1700 Kr 11,41 1434 16,13 1780 21,20 2435 2936 31,32 1474 21,09 27,33 30,75 33,97 40,49 46,65 56,41 59,70 21,63 31,42 40,60 45,67 50,56 60,30 69,50 84,08 89,20
1800 Kr 12,22 15,35 1727 1904 22,71 26,09 3146 3356 1571 22,33 28,93 32,55 35,95 42,84 42,57 59,69 63,18 23,05 33,48 45,20 48,63 53,79 64,18 73,98 89,48 94,94
1900 Kr 1281 16,12 18,13 20,00 23,85 2742 33,07 3528 1649 2347 30,44 34,25 37,85 45,10 51,99 62,87 66,54 24,21 35,21 45,50 51,19 56,65 67,59 7792 94,27 100,02
2000 K 1340 16,89 1900 20,95 2501 28,74 3468 3701 1729 24,61 31,97 35,97 39,73 47,38 54,61 66,05 69,92 25,39 36,94 47,80 53,78 59,48 71,02 81,87 99,05 105,13
2200 Kr 14,59 1842 20,72 22,86 2730 31,39 3789 4045 18,84 2691 34,99 39,37 43,51 51,90 59,85 72,41 76,66 27,70 40,43 52,35 58,90 65,17 77,83 89,76 108,63 11531
2400 Kr 1577 1995 2244 2477 29,60 3404 41,12 4389 2041 29,19 38,01 42,77 47,29 56,44 65,09 78,79 83,38 30,05 43,89 56,90 64,02 70,86 84,67 9765 118,24 12547
2600 Kr 16,94 2148 2417 26,69 3189 36,69 4434 4733 2199 31,47 41,05 46,19 51,07 60,96 70,31 85,15 90,12 32,39 47,35 61,48 69,17 76,55 91,48 10551 12782 135,65
2800 Kr 18,12 23,01 2589 28,61 3419 3936 4756 50,78 2354 33775 44,08 4959 54,87 65,50 75,59 91,51 96,86 34,70 50,81 66,03 74,29 82,28 98,32 11346 13739 145,84
3000 Kr 19,30 2454 2761 30,52 3648 42,01 50,78 5423 2511 36,03 47,10 52,99 58,65 70,02 80,83 9789 103,60 37,05 54,27 70,58 79,41 8797 105,13 121,35 14700 156,03
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O61bem naHenbHbIx Nprbopos otonneHms Royal Thermo Compact n Ventil Compact

I R
mmmm—mmmm

400 065 088 097 108 130 151 184 194 127 176 191 212 254 297 360 382 1,27 191 212 212 254 297 360 382 205 264 308 342 410 479 581 6,16

500 n 081 1,10 1,22 135 162 189 230 243 159 220 239 265 318 371 451 477 1,59 239 265 265 318 371 451 477 2,57 330 385 428 513 599 727 770

600 n 097 132 146 162 194 227 275 292 191 264 286 318 382 445 541 572 1,27 191 286 318 3,18 382 445 541 572 216 308 396 462 513 6,16 718 872 923

700 n 1,13 154 1,70 189 2,27 265 321 340 223 308 334 371 445 519 6,31 6,68 149 223 334 371 371 445 519 631 6,68 252 359 462 539 599 718 838 10,17 10,77
800 n 1,30 1,76 194 216 259 302 367 389 254 352 382 424 509 594 721 763 1,69 254 382 424 424 509 594 721 763 288 410 528 6,16 684 821 958 1163 1231
900 n 146 198 219 243 292 340 413 437 286 396 429 477 572 6,68 811 859 191 286 429 477 477 572 6,68 811 859 324 462 594 693 770 923 10,77 13,08 13,85
1000 n 1,62 220 243 270 324 378 459 486 318 440 4,77 530 636 742 901 954 212 318 477 530 530 636 742 901 954 360 513 6,60 770 855 10,26 11,97 14,54 15,39
1100 n 1,78 242 267 297 356 416 505 535 350 484 525 583 700 816 991 1049 233 350 525 583 583 700 816 991 1049 396 564 726 846 941 1129 1317 1599 16,93
1200 n 194 264 292 324 389 454 551 583 382 528 572 636 763 890 1081 11,45 2,55 382 572 636 636 763 890 1081 1145 432 6,16 792 923 10,26 12,31 1436 1744 1847
1300 n 211 286 3,16 351 421 491 597 632 413 572 6,20 6,89 827 965 11,71 12,40 2,75 413 620 689 689 827 965 11,71 1240 468 6,67 858 10,00 11,12 13,34 1556 1890 20,01
1400 n 2,27 308 340 378 454 529 643 680 445 6,16 6,68 742 890 10,39 12,61 13,36 297 445 668 742 742 890 1039 12,61 13,36 504 718 924 10,77 1197 1436 16,76 20,35 21,55
1500 n 243 330 365 405 486 567 689 729 477 660 716 795 954 1113 13,52 14,31 318 477 716 795 795 954 11,13 1352 1431 540 770 990 11,54 12,83 1539 1796 21,80 23,09
1600 n 2,59 352 389 432 518 605 734 778 509 704 763 848 10,18 11,87 1442 15,26 339 509 763 848 848 10,18 11,87 1442 1526 576 821 1056 1231 13,68 16,42 19,15 23,26 24,62
1700 n 2,75 374 4,13 459 551 643 780 826 541 748 811 9,01 1081 12,61 1532 16,22 361 541 811 901 901 1081 1261 1532 16,22 6,12 872 11,22 13,08 14,54 1744 20,35 24,71 26,16
1800 ) 292 39 437 486 583 680 826 875 572 792 859 954 1145 1336 16,22 1717 381 572 859 954 954 1145 1336 16,22 1717 648 9,23 1188 1385 1539 1847 2155 26,16 2770
1900 n 308 418 462 513 616 718 872 923 6,04 836 906 10,07 12,08 1410 1712 18,13 403 6,04 906 10,07 1007 12,08 14,10 1712 1813 6,84 9775 12,54 14,62 16,25 1949 22,74 2762 29,24
2000 n 3,24 440 486 540 648 756 918 972 636 880 954 10,60 12,72 1484 18,02 19,08 424 636 954 10,60 1060 12,72 14,84 18,02 19,08 720 10,26 13,20 1539 1710 20,52 2394 29,07 30,78
2200 n 356 484 535 594 713 832 10,10 10,69 700 9,68 1049 11,66 1399 16,32 19,82 20,99 4,67 700 1049 1166 1166 1399 16,32 1982 2099 792 11,29 1452 16,93 1881 22,57 26,33 3198 33,86
2400 n 3,89 528 583 648 778 907 11,02 1166 763 10,56 11,45 12,72 15,26 17,81 21,62 22,90 509 763 1145 12,72 12,72 1526 17,81 21,62 2290 8,64 12,31 1584 1847 20,52 24,62 28,73 3488 36,94
2600 n 421 572 632 702 842 983 1193 12,64 8,27 11,44 12,40 13,78 16,54 19,29 2343 24,80 551 827 1240 13,78 13,78 16,54 19,29 2343 24,80 936 13,34 1716 20,01 22,23 26,68 31,12 3779 40,01
2800 n 454 6,16 680 756 9,07 10,58 1285 13,61 890 12,32 13,36 14,84 1781 20,78 2523 26,71 593 890 1336 1484 1484 1781 20,78 2523 26,71 10,08 1436 1848 21,55 2394 28,73 33,52 40,70 43,09
3000 n 486 6,60 729 810 972 1134 13,77 14,58 9,54 1320 14,31 15,90 19,08 22,26 27,03 28,62 6,36 9,54 1431 1590 1590 19,08 22,26 2703 2862 10,80 15,39 1980 23,09 2565 30,78 3591 4361 46,17

O61bem naHenbHbIx Nprbopos otonneHmsa Royal Thermo Hygiene n Ventil Hygiene

| ™
-—--m------—-m--m----- o0 700 | w0 | om

400 0,65 0,88 0,97 1,08 1,30 1,51 1,84 1,27 1,91 2,12 2,12 2,54 2,97 3,60 3,82 2,05 2,64 3,08 3,42 4,10 4,79 5,81 6,16

500 n 0,81 1,10 1,22 1,35 1,62 1,89 2,30 1,59 2,39 2,65 2,65 3,18 3,71 4,51 4,77 2,57 3,30 3,85 4,28 5,13 5,99 727 7,70

600 n 0,97 1,32 1,46 1,62 1,94 2,27 2,75 1,27 191 2,86 3,18 3,18 3,82 4,45 5,41 5,72 2,16 3,08 3,96 4,62 5,13 6,16 718 8,72 9,23

700 n 1,13 1,54 1,70 1,89 2,27 2,65 3,21 1,49 2,23 3,34 3,71 3,71 4,45 5,19 6,31 6,68 2,52 3,59 4,62 5,39 5,99 718 8,38 10,17 10,77
800 n 1,30 1,76 1,94 2,16 2,59 3,02 3,67 1,69 2,54 3,82 4,24 4,24 5,09 5,94 721 7,63 2,88 4,10 5,28 6,16 6,84 8,21 9,58 11,63 12,31
900 n 1,46 1,98 2,19 2,43 2,92 3,40 4,13 191 2,86 4,29 4,77 4,77 5,72 6,68 8,11 8,59 3,24 4,62 5,94 6,93 7,70 9,23 10,77 13,08 13,85
1000 n 1,62 2,20 2,43 2,70 3,24 3,78 4,59 2,12 3,18 4,77 5,30 5,30 6,36 742 9,01 9,54 3,60 5,13 6,60 7,70 8,55 10,26 11,97 14,54 15,39
1100 n 1,78 2,42 2,67 2,97 3,56 4,16 5,05 2,33 3,50 5,25 5,83 5,83 7,00 8,16 9,91 10,49 3,96 5,64 7,26 8,46 9,41 11,29 13,17 15,99 16,93
1200 n 1,94 2,64 2,92 3,24 3,89 4,54 5,51 2,55 3,82 5,72 6,36 6,36 7,63 8,90 10,81 11,45 4,32 6,16 792 9,23 10,26 12,31 14,36 17,44 18,47
1300 n 2,11 2,86 3,16 3,51 4,21 491 5,97 2,75 4,13 6,20 6,89 6,89 8,27 9,65 11,71 12,40 4,68 6,67 8,58 10,00 11,12 13,34 15,56 18,90 20,01
1400 n 2,27 3,08 3,40 3,78 4,54 5,29 6,43 2,97 4,45 6,68 742 7,42 8,90 10,39 12,61 13,36 5,04 718 9,24 10,77 11,97 14,36 16,76 20,35 21,55
1500 n 2,43 3,30 3,65 4,05 4,86 5,67 6,89 3,18 4,77 7,16 7,95 795 9,54 11,13 13,52 14,31 5,40 7,70 9,90 11,54 12,83 15,39 17,96 21,80 23,09
1600 n 2,59 3,52 3,89 4,32 5,18 6,05 734 3,39 5,09 7,63 8,48 8,48 10,18 11,87 14,42 15,26 5,76 8,21 10,56 12,31 13,68 16,42 19,15 23,26 24,62
1700 n 2,75 3,74 4,13 4,59 5,51 6,43 7,80 3,61 541 8,11 9,01 9,01 10,81 12,61 15,32 16,22 6,12 8,72 11,22 13,08 14,54 1744 20,35 24,71 26,16
1800 n 2,92 3,96 4,37 4,86 5,83 6,80 8,26 3,81 5,72 8,59 9,54 9,54 11,45 13,36 16,22 1717 6,48 9,23 11,88 13,85 15,39 18,47 21,55 26,16 27,70
1900 n 3,08 4,18 4,62 5,13 6,16 718 8,72 4,03 6,04 9,06 10,07 10,07 12,08 14,10 17,12 18,13 6,84 9,75 12,54 14,62 16,25 19,49 22,74 27,62 29,24
2000 n 3,24 4,40 4,86 5,40 6,48 7,56 9,18 4,24 6,36 9,54 10,60 10,60 12,72 14,84 18,02 19,08 7,20 10,26 13,20 15,39 17,10 20,52 23,94 29,07 30,78
2200 n 3,56 4,84 5,35 5,94 713 8,32 10,10 4,67 7,00 10,49 11,66 11,66 13,99 16,32 19,82 20,99 792 11,29 14,52 16,93 18,81 22,57 26,33 31,98 33,86
2400 n 3,89 5,28 5,83 6,48 7,78 9,07 11,02 5,09 7,63 11,45 12,72 12,72 15,26 17,81 21,62 22,90 8,64 12,31 15,84 18,47 20,52 24,62 28,73 34,88 36,94
2600 n 4,21 5,72 6,32 7,02 8,42 9,83 11,93 5,51 8,27 12,40 13,78 13,78 16,54 19,29 23,43 24,80 9,36 13,34 17,16 20,01 22,23 26,68 31,12 37,79 40,01
2800 n 4,54 6,16 6,80 7,56 9,07 10,58 12,85 5,93 8,90 13,36 14,84 14,84 17,81 20,78 25,23 26,71 10,08 14,36 18,48 21,55 23,94 28,73 33,52 40,70 43,09
3000 n 4,86 6,60 7,29 8,10 9,72 11,34 13,77 6,36 9,54 14,31 15,90 15,90 19,08 22,26 27,03 28,62 10,80 15,39 19,80 23,09 25,65 30,78 3591 43,61 46,17
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MonpaBoyHble KO3hOULMEHTbI TEMIOOTAAYM NAHENbHBIX MPUOOPOB OTOMIEHUS fMapaBnuyeckme XapakTepuUCcTUKM NaHenbHbIX MPUGOPOB OTOMNEHUS,
OCHaLLEeHHbIX TepMocTaTudecknm knanaHom DANFOSS RA-U013G1383:

3HayeHMe XapaKTEPUCTUK AJia MOAenei paauaTtopos

3HaueHue KoaddurumeHTa nepecyeta kn Tennosoi MowwHocTH npubopa

t BoAb! t obparHoi npu TeMNepaTypHbIX Hanopax, oTM4HbIX oT 70°C
Ha noga4ye BOAbI I'Ipe,uBapMTeana;l
[oc] [oc] . . oc HaCTpOﬁKa CTEpMOBﬂEMeHTOM
CEREEEE 5 6 4 N
100 1,54 1,48 1,4 1,32 1,28 1,24 1,2 1,16
123 4 5 67 N -
105 90 1,44 1,38 1,3 1,22 1,18 1,14 1,1 1,07 0o 1 , 100 TPUMEp ONpeaenenms npensapu
g 0.8 ll / / 11/ 80 TeNbHOW HAaCTPOMKM
80 1,34 1,28 1,2 1,12 1,08 1,05 1,01 0,97 6 ] 0.6 V4 60 [aHHble:
5 0.5 y / / / 50 notpebHocTs B Tenne Qc = 1160 Bt
90 139 1,33 1,25 1,17 1,13 1,09 1,06 1,02 4] o4 / / /I/ '/ 4 pasrocTs Temnepatyp At = 20 K
34 0,3 30 Hanp.: 80/60 °C
100 80 1,29 1,23 1,15 1,07 1,04 1 0,96 0,93 | // YAy yAavi (Hanp.: 80/60 °C)
/ "AVAV i noteps faeneHuns Ap = 6
24 0,2 / / / 20 =
70 1,19 1,13 1,06 0,98 0,94 0,91 0,87 0,84 pd / [ /)] / s KMa=6000Ta
[bar] / 4 / // / [kPa] NOCTOsSIHHas nepecyeta C = 1,163
90 1,34 1,28 1,2 1,12 1,08 1,05 1,01 0,97 4 o /, [/ / 10
84 0,08 /// Ay 8  PacyeTbl:
95 80 1,24 1,18 1,1 1,03 0,99 0,95 0,92 0,88 61 0,06 // y 1/ ’ //! / g MaccoBblii pacxos, BOabl
57 003 17/ /
70 114 1,08 1,01 094 0.9 0,86 0,83 0,79 47 o004 Y/ A 4 Q1160
31 003 7/ / 5 CxAt 1,163 x20
80 1,19 1,13 1,06 098 0,94 0,91 0,87 0,84 Tl /1/ / /
90 24 0,02 // / / / 2 [ng notoka q = 50 Kkr/4 1 notepm
70 1,09 1,04 0,96 0,89 0,85 0,82 0,78 0,75 i / / / / / ,A nasnexns 6000 [Na cunTbiBaEM C
/ / HOMOTpaMMbl 3HaYEHWE NpeaBapu-
80 1,14 1,08 1,01 0,94 09 0,86 083 0,79 14 o014 / 1 - X
5 7 10 20 30 4050 70 100 200 300400500700 1000 2000 TENIbHOW PETYNNPOBKM 5.
85 70 1,05 0,99 0,92 0,85 0,81 0,77 0,74 0,71 a [I/h]
4 1=10°C ‘o,‘o‘7 ‘o‘,1 olz o,‘s o,‘4 o‘,s‘o‘,7‘ K 2 3 45 7 1o 20 kW
60 0,95 0,9 0,83 0,76 0,72 0,69 0,65 0,62 o, ] — T — s — [narpamma ans onpeaeneHus npea-
4 t+=15°C 0,1 0,2 0,30,40,5 0,7 1 2 3 45 7 10 20 30 kW papuTenbHOI HACTPOKM KnanaHa
70 1 0,94 0,87 0,8 0,77 0,73 0,7 0,66 .0 1 T T T T T 1 L T T RA-U 013G1383 c ycTaHOBNEHHbIM TePMO3-
%0 4 t=20°C 0,2 0,30,40,5 0,7 1 2 3 45 7 10 20 30 40 KW jolertom cepun RA 2000 npu Xp=2°C
60 0,91 0,85 0,78 0,71 0,68 0,65 0,61 0,58
70 0,95 0,9 0,83 0,76 0,72 0,69 0,65 0,62
75 60 0.86 0,81 0.74 0.67 0.64 0.6 0,57 0,54 JleMOHTax W yCTaHOBKa KNanaHHoM BCTaBku
Ha roTOBOM OTOMMUTENIbHOM Mpubope:
50 0,77 0,72 0,65 0,59 0,55 0,52 0,49 0,46
60 0,82 0,77 0,7 0,63 0,6 0,56 0,53 0,5
70 1. [1Ba KOnbLIEBbIX YNIOTHEHUS;
50 0,73 0,68 0,61 0,55 0,51 0,48 0,45 0,42
2. HactpoeuHasa meTKa;
60 0,77 0,72 0,65 0,59 0,55 0,52 0,49 0,46 Mepen AemMoHTaxKoM: 3anuiumnTe 3Haye-
65 HVe NpefHaCcTPONKY;
50 0,69 0,64 0,57 0,51 0,48 0,44 0,41 0,38 OTMeTbTe NoNoXKeHue KnarnaHa oTHO-
cuTenbHO pagmatopa (3), Hanpumep,
60 50 0,65 0,6 0,53 0,47 0,44 0,41 0,38 0,35 cBepxy (4);
50 0.6 0,55 0,49 0,43 0,4 0,37 0,34 0,31 Aemontwpyure knanar;
55 YcTaHOBKa: 3aTAHUTE KnanaHHyw
40 0,52 0,48 0,41 0,35 0,33 0,3 0,27 0,24 BCTaBKY [10 COBMaAiEHIA YCTaHOBIIEH-
HbIX paHee MEeTOK;
50 40 0,48 0,44 0,38 0,32 0,29 0,26 0,24 0,21 KonbLo npeaHacTpoiikm ¢ LndpoBbiM 060-
3HayeHuem (5):
45 40 0,44 0,4 0,34 0,28 0,26 0,23 0,2 0,18 KpacHbiik: Knanar Tna RA-N ans panyia-
20 20 053 099 094 018 016 013 011 0.09 TOPOB C TennooTaayel cabiwe 2000 KBT;
' ’ ’ ' ’ ’ ’ ’ Kentoii: Knanan Tuna RA-N gna pagma-
TOPOB ¢ TennooTaaven fo 2000 KBT.
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BHyTpunonbHbiit koHBekTOp cepun ATRIUM

C €eCTECTBEHHOM KOHBEKLUMEMN

Kopnyc

Kopnyc BHyTpunonsHoro koHeekTopa cepuun ATRIUM u3rotoBneH
13 OLMHKOBAHHOWM CTanu TONLWMHOM 1 MM 1 OKpaLLEeH B YepHbIN
uBeT. [Mo Kpasm Koprnyca pacnonoXeHbl MOHTaXKHble OTBEPCTUSA
L9 NOABOAA TENOHOCUTENS M 3a3eMneHns. BHyTpu kopnyca
pacnonoxeHsl pebpa KecTkoCTH, C MOMOLLbIO KOTOPbIX TeMN0-
0OMeHHWK KpenuTbCs B kopnyc npubopa.

TennoobMmeHHMK

TennoobMeHHWK — 3T0 OCHOBHOW 371EMEHT KOHBEKTOPA, KOTOPbIN
L,aeT HeobxoaMMoe HaM Tenno. IMEHHO NO3TOMY CreLuanucTbl
Royal Thermo ¢ 0cobbiM BHMMaHMEM OTHECIUCb K pa3paboTke,
BbI6OPY MaTEPMAN0B M CUCTEME KOHTPONS KayecTsa 3TOro ane-
MeHTa. Hal TennoobMeHHMK NPOM3BOANUTLCS U3 MeLHOM TpyObl
IonameTpoM 15 MM ¢ TonwmHom crerku 0,5 MM, Ha KoTopyto Mo
TEXHONOMUKU LOPHUPOBAHMS HAHW3bIBAKOTCSA aNIOMUHUEBDIE
NaMenu ¢ oNTUMU3UPOBAHHbIM Npodunem. Mocse n3roToBneH!s
100 % TennoobMeHHMKOB NPOXOANAT TECTMPOBAHWE Ha repMe-
TyHoCTb B cooTBeTcTBMM ¢ TOCT 31311 npu gasnerHmn 15 Hap.

yHMBepccmbelﬁ MOHTOX
He ka)[bli NpoeKT MMeeT CTaHAAPTHbIM BapuaHT(CNpaBa)

noaBona TeENIOHOCUTENS, @ MHOTAA OH U3MEHAETCA Ha 3Tane
MOHTa>XHbIX pa60T. CneumnanbHo AN 3TOro CNeumnanucTbl RoyaL

Pasmepbl, MM

[ moen | uwws | |

75

90

110 200/250/300/400 071800 no 3000
150

190

58

MoakntoueHune

[apaHTns

10

6ap

Pabouyee
faBneHve

lMpemMuyM peLuetka
B KOMM/ieKTe

Thermo pa3paboTanu yHMBepCanbHYy KOHCTPYKLMIO, KOTOpast
MO3BOJISIET MOHTAXHMKY Ha 0O6beKTE MOMEHATb CTOPOHY MOf-
K/IOYEHWS NOABOAA TEMIOHOCUTESNS BCETO IULLb NMEPEBEPHYB
TENNO0OMEHHMK.

,D,eKOpCITMBHOﬂ pamka

B KOMNNeKT NoCTaBKu BHYTPUMNONbHbIX KOHBEKTOPOB CEPUM
ATRIUM Bxoaut U-0bpa3Has oekopaTnBHas pamka, Kotopas
LLONONHUT nHTepbep. Mpu He0BX0AMMOCTM MOXKHO 3aKa3aTb
[leKopaTuBHY0 pamky F-06pasHoi GopMmbi.

HekopaTueHas peleTka

B KOMNNeKT NoCTaBKu BHYTPUMNONbHbIX KOHBEKTOPOB CEPUM
ATRIUM BXx0aMT pynoHHas peLieTka npemMmnyMm knacca ¢ aHoau-
poBaHMEM B LiBET HaTypanbHOro antoMuHng. Eciun storo Hepo-
CTaTOYHO, TO NMPU 3aKa3e MOXHO BbIOPaTh LIBET aHOAMPOBAHUS
M3 aCCOPTMMEHTA: MNaTKHa, 301070, CBeTNas HpoH3a, TeMHas
6pOH3a, KOPUYHEBbIN, YepHbIN, NanuTpa RAL.

MoHTaxHbIM KOMANEKT

B cTaHLapTHOM KOMMNAeKTaLuum BHYTPUNONbHbIX KOHBEKTOPOB
cepuun ATRIUM BXoasT KpenexHble KPOHLUTeMHbI C Atobens
6onTamMu (4N MOHTAXKa KOHBEKTOPA K MOAY) U peryMpoBOYHble
BUHTbI (0151 peryNMpoBaHMs YpOBHS MO BbICOTE).

Makc. paboyee paBneHue, | Makc. Temnepartypa,
6ap °C

1/2" np 10 120
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BHyTpunonbHbit koHBekTop cepum ATRIUM TURBO

C NPUHYAMUTENBHOM KOHBEKLMEN

CootseTcTBre

3acTpaxoBaHO

S5

BecLuyMmHbii
BEHTUASTOP

Kopnyc

Kopnyc BHyTpunonbHoro koHsekTtopa cepum ATRIUM TURBO
M3roTOBNEH M3 OLMHKOBAHHOM CTanu TOMLLMHOM 1 MM 1 oKpalueH
B UepHblii LBeT. 10 KpasiM Kopryca pacnonox)eHbl MOHTaXHble
OTBEPCTUS 15 NOABOLA TENNOHOCUTENS U 3a3eMeHus. BHyTpu
KOpryca pacrnonoxeHbl pebpa XecTKoCTH, C MOMOLLbIO KOTOPbIX
TennoobMeHHMK KpenuTbcs B Kopnyc npubopa.

TennoobmeHHMK

TennoobMeHHMK — 3TO OCHOBHOM 3IEMEHT KOHBEKTOPa,
KOTOpbIi AaeT HeobxoanMoe HaM Tenno. MMIMEHHO Mo3TOMY
cneumannctol Royal Thermo ¢ 0cobbiM BHMMaHWeM OTHeC-
NNCb K pa3zpaboTke, BbIGOPY MaTepranos U CUCTEME KOHTPONS
KayecTBa 3TOro anemeHTa. Haw TennoobmMeHHMK NpOM3BO-
OUTbCA U3 MeaHOoM Tpybbl AMameTpoM 15 MM c ToNnwmHOM
cTeHkn 0,5 MM, Ha KOTOpYto MO TEXHONOTMU LOPHUPOBAHMUS
HaHW3bIBAIOTCS aIOMUHKUEBbIE IAMENN C ONTUMU3NPOBAHHbIM
npogwunem. MNocne usrotosnexuns 100 % Tennoo6MeHHUKOB
NPOXOAAT TECTUPOBAHUE HA FrEPMETUYHOCTb B COOTBETCTBUM
c FOCT 31311 npu paBnexun 15 bap.

Bentunatop 1 6nok koMmyTaLmMm

BHyTpunonbHble koHBekTopbl cepun ATRIUM TURBO pabortator
Ha OCHOBE NPWHLMNA NPUHYANTENbHOM KOHBEKLIMM, NO3TOMY 064~
3aTeNlbHbIM 31EMEHTOM BNSETCS BeHTUnaTop. B cepun ATRIUM

Pasmepbl, MM

B R TR

800, 1100, 1500,
1800, 2200, 2500,
2900, 3200

80 250/300

MoakntoueHune

TURBO npuMeHa0TCS BEHTUASATOPbI C HU3KMM YPOBHEM LUyMa
(He 6bonee 32 dB Ha MaKCMManbHOW CKOPOCTH), CKOPOCTb KOTO-
PbIX MOXHO perynunpoBartb. Elle ofHOW 0COBEHHOCTbIO 3TUX
BEHTMNSTOPOB ABNSETCS HU3KOE 3HepronoTpebneHne He 6onee
12 Bt Ha npubopax aanHHow 3200 MM.

ﬂ,eKOpOTMBHGﬂ pamka

B KoMnneKkT nocTaBKuM BHYTPUMONbHbIX KOHBEKTOPOB CEPUM
ATRIUM TURBO Bxoaut U-06pa3Hasg nekopaTMBHAsg pamka,
KOTOpas AOMNOAHWUT nHTepbep. Npn He06X0AUMOCTU MOXHO
3aKa3aTb eKOPaTUBHYO paMKy F-o6pasHoi GopMbl.

HekopaTneHas peleTka

B KoMnnekT nocTaBku BHYTPUMObHbIX KOHBEKTOPOB CEPUM
ATRIUM TURBO BX0aMT pynoHHas pelleTka npemMmnyM knacca
C aHOAMPOBAHMEM B LBET HAaTypanbHOro antoMuHums. Ecnu
3TOro HeAOCTAaTOYHO, TO NMPU 3aka3e MOXKHO BbibpaTh LBET
aHOAMPOBAHMS U3 aCCOPTUMEHTA: NNATUHA, 30/10TO, CBETNas
6poH3a, TeMHas 6poH3a, KOPUYHEBbIN, YepHbI, NanuTpa RAL.

MoHTaxHbIM KoMAnekT

B cTaHaapTHOM KOMMneKTaLuum BHYTPUMOAbHbIX KOHBEKTO-
poB cepumn ATRIUM TURBO BX0AsT KpenexHble KPOHLITEMHbI
¢ atobenb 6ontamu (4N MOHTaXa KOHBEKTOPA K Mony) U pery-
JIMPOBOYHbIE BUHTbI (4151 pEryNMpOBaHMS YPOBHS MO BbICOTE).

Makc. pabouee paenexue, Makc. Temnepatypa,
6ap °C

1/2" Hp 10 120
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Tennootaaya BHyTPUMNONbHbIX KOHBEKTOPOB Royal Thermo c ectecTBeHHOI KOHBEKLMEN

Mny6uHa, MM 75
 Wipya, mm | 200 . 2% |\ ]
Mpu AT = 50°C ; Mpu AT = 60°C; Mpu AT =70°C; Mpu AT = 50°C ; Mpu AT = 60°C; _ Mpu AT = 50°C ; Mpu AT = 60°C; Mpu AT =70°C; Mpu AT = 50°C ; Mpu AT = 60°C; Mpu AT = 70°C;
: 75/65/20 °C, BT 75/70/20 °C, BT 95/85/20 °C, BT 75/65/20 °C, BT 75/70/20 °C, BT 95/85/20 °C, BT 75/65/20 °C, BT 75/70/20 °C, BT 95/85/20 °C, BT 75/65/20 °C, BT 75/70/20 °C, BT 95/85/20 °C, BT
800 101 129 157 124 159 194 149 176 233 202 259 316
1000 137 175 213 169 216 263 203 259 316 275 352 429
1200 173 221 270 213 273 333 256 328 400 347 445 542
1400 209 268 326 258 330 403 310 396 483 420 538 655
1600 245 314 383 303 387 472 363 465 567 493 631 769
1800 281 360 439 347 445 542 417 533 650 565 724 882
2000 317 406 495 392 502 611 470 602 734 638 817 995
2200 354 453 552 436 559 681 524 670 817 710 760 1109
2400 376 500 610 482 618 753 579 741 753 785 1005 1225
2600 427 546 666 528 675 822 633 810 987 859 1098 1339
2800 463 593 722 572 732 892 687 878 1070 931 1191 1452
3000 500 639 779 617 789 962 740 947 1154 1004 1284 1565
Mny6uHa, MM 90 90

250 400

Wwpwwaow| 20 [ 20 |
Mpu AT = 50°C ; Mpu AT = 60°C; Mpu AT=70°C; Mpu AT = 50°C ; Mpu AT = 60°C; Mpu AT=70°C; _ Mpu AT = 50°C ; Mpu AT = 60°C; Mpu AT =70°C; Mpu AT = 50°C ; Mpu AT = 60°C; Mpu AT = 70°C;
2 75/65/20 °C, BT 75/70/20 °C, Bt 95/85/20 °C, BT 75/65/20 °C, BT 75/70/20 °C, Bt 95/85/20 °C, BT 75/65/20 °C, Bt 75/70/20 °C, BT 95/85/20 °C, BT 75/65/20 °C, BT 75/70/20 °C, BT 95/85/20 °C, BT
800 128 165 201 172 218 263 225 286 347 301 384 467
1000 177 227 277 230 291 351 290 369 447 392 500 607
1200 225 289 353 287 363 439 354 451 547 482 615 747
1400 274 352 429 345 436 527 419 533 647 572 730 887
1600 322 414 505 403 509 615 484 616 747 663 845 1027
1800 371 476 581 460 582 703 549 698 847 903 1000 1167
2000 419 538 657 518 655 791 613 780 947 843 1090 1307
2200 468 601 733 590 727 879 678 863 1047 934 1191 1447
2400 516 663 809 646 817 987 743 945 1147 1024 1306 1587
2600 564 725 885 704 890 1090 808 1028 1247 1114 1421 1727
2800 613 787 961 761 962 1163 873 1110 1347 1205 1536 1867
3000 661 849 1037 819 1035 1251 937 1192 1447 1295 1651 2007

 oyowsaom w0 e

Wwpwwaows| 200 [ 20 | 300 400

Mpu AT=70°C; Mpu AT = 50°C ; Mpu AT = 60°C; Mpu AT=70°C; _ Mpu AT = 50°C ; Mpu AT = 60°C; Mpu AT =70°C; Mpu AT = 50°C ; Mpu AT = 60°C; Mpu AT = 70°C;

2 75/65/20 °C, BT 75/70/20 °C, Bt 95/85/20 °C, BT 75/65/20 °C, BT 75/70/20 °C, BT 95/85/20 °C, BT 75/65/20 °C, BT 75/70/20 °C, BT 95/85/20 °C, BT 75/65/20 °C, Bt 75/70/20 °C, BT 95/85/20 °C, Bt

800 162 207 251 207 264 321 273 348 423 383 488 593
1000 223 285 346 277 353 428 352 449 545 498 635 771
1200 285 363 441 346 441 536 431 549 667 612 781 949
1400 346 441 536 415 529 643 510 650 789 727 927 1126
1600 407 519 631 485 618 750 588 750 911 842 1073 1304
1800 469 598 726 554 706 858 667 850 1033 957 1220 1482
2000 530 676 821 623 794 965 746 951 1155 1072 1366 1660
2200 591 754 916 693 883 1072 825 1051 1277 1186 1512 1838
2400 653 832 1011 778 991 1204 904 1152 1399 1301 1658 2015
2600 714 910 1106 847 1080 1312 982 1252 1521 1416 1805 2193
2800 775 988 1201 916 1168 1419 1061 1352 1643 1531 1951 2371
3000 836 1066 1296 986 1256 1526 1140 1453 1765 1646 2098 2549




| ROYAL THERMO KATATOT 2022 |

Mny6uHa, MM
Wwpwwam| 200 | 250 400
Mpw AT = 50°C ; =60°C; | Mpu AT=70°C; | MpuAT=50°C: | MpuAT=60°C; | Mpu AT=70°C; _ Mpw AT = 50°C ; Mpw AT = 60°C; Mpu AT = 70°C; Mpu AT = 50°C ; Mpu AT = 60°C; Mpu AT = 70°C;
' 75/65/20 °C,BT | 75/70/20°C,BT | 95/85/20°C,BT | 75/65/20 °C,BT | 75/70/20°C,BT | 95/85/20 °C,BT 75/65/20 °C, BT 75/70/20 °C, Bt 95/85/20 °C, BT 75/65/20 °C, BT 75/70/20 °C, Bt 95/85/20 °C, BT
800 352 292 372 452 366 467 567 494 630 765
1000 313 398 482 390 497 604 472 602 731 642 818 994
1200 399 509 618 487 621 755 577 736 894 790 1007 1224
1400 485 618 751 585 746 907 683 871 1058 938 1196 1453
1600 571 728 884 683 871 1058 788 1005 1221 1086 1385 1683
1800 657 837 1017 781 995 1209 894 1140 1385 1234 1573 1912
2000 743 947 1150 878 1120 1361 999 1274 1548 1382 1762 2141
2200 829 1056 1283 976 1244 1512 1105 1409 1712 1530 1951 2371
2400 914 1165 1416 1096 1397 1698 1210 1543 1875 1678 2139 2600
2600 1000 1275 1549 1194 1522 1849 1316 1678 2039 1826 2328 2829
2800 1086 1384 1682 1291 1646 2001 1421 1812 2202 1974 2517 3059
3000 1172 1494 1815 1389 1771 2152 1527 1947 2366 2122 2705 3288
Mny6uHa, MM 190 190
MpuAT=50°C; | MpuAT=60°C; | Mpu AT=70°C; | MpuAT=50°C; | MpuAT=60°C; | Mpu AT=70°C; _ Mpw AT = 50°C ; Mpu AT = 60°C; Mpu AT =70°C; Mpw AT = 50°C ; Mpw AT = 60°C; Mpwn AT = 70°C;
’ 75/65/20 °C,Br | 75/70/20°C,Br | 95/85/20°C,BT | 75/65/20 °C,BT | 75/70/20 °C,BT | 95/85/20 °C,Br 75/65/20 °C, BT 75/70/20 °C, Bt 95/85/20 °C, BT 75/65/20 °C, BT 75/70/20 °C, BT 95/85/20 °C, BT

800 257 327 397 330 421 511 414 528 641 593 756 918
1000 354 451 548 441 562 682 533 680 826 770 982 1193
1200 451 575 698 551 702 853 652 831 1010 948 1209 1469
1400 548 698 848 662 843 1024 772 984 1195 1126 1435 1744
1600 645 822 999 772 984 1195 891 1136 1380 1303 1661 2019
1800 742 946 1149 882 1125 1367 1010 1288 1565 1481 1888 2294
2000 839 1069 1299 993 1266 1538 1129 1439 1749 1659 2115 2570
2200 936 1193 1450 1103 1406 1709 1248 1591 1934 1836 2341 2845
2400 1033 1317 1600 1239 1579 1919 1368 1744 2119 2014 2567 3120
2600 1130 1440 1750 1349 1720 2090 1487 1896 2304 2192 2794 3395
2800 1227 1564 1900 1460 1861 2261 1606 2047 2488 2369 3020 3670
3000 1324 1688 2051 1570 2001 2432 1725 2199 2673 2547 3247 3946

Tennootgaya BHYTPMNOSbHbIX KOHBeKTOPOB Royal Thermo ¢ npuHyauTenbHo KoHBEKL el SneKTpUYEcKast MOLLHOCTb

HaumeHoBaHune MakcumanbHoe notpebnenme = HaumeHoBaHue 6n10Ka NUTaHUA Kon-Bo KOHBEKTOpOB, LUT.

Mpw AT = 60°C; 75/70/20 °C, Bt Mpyu AT =70°C; 95/85/20 °C, BT ATRIUM TURBO 80/25/800 1,7 Br HDR 60-24 20
' DR 50.2¢ 0
800 148 473 544 669 227 599 690 849 266 701 807 993 ATRIUM TURBO 80/25/1100 2981 HDR 60-24 20
1100 223 724 832 1023 291 915 1052 1294 340 1070 1230 1513 HDR 100-24 30
1500 322 1061 1220 1501 420 1342 1543 1898 491 1570 1805 2220 HDR 30-24 6
1800 396 1324 1523 1873 517 1677 1928 2371 605 1961 2255 2773 ATRIUM TURBO 80/25/1500 4.6 BT HDR 60-24 12
2200 495 1694 1947 2395 646 2144 2467 3034 756 2508 2885 3549 HDR 100-24 20
2500 581 2027 2331 2867 758 2567 2951 3629 887 3002 3451 4244 HDR 30-24 5
2900 681 2245 2581 3175 8se 2933 3373 4151 1001 3430 3945 4855 ATRIUM TURBO 80/25/1800 i? o HDR 60-24 10
3200 754 2486 2858 3515 985 3297 3792 4664 1152 3856 4435 5455 HDR 30-24 15
HDR 60-24 30

ATRIUM TURBO 80/25/2200 2,9 Br HDR 30-24 10

HDR 60-24 20

HDR 100-24 30

ATRIUM TURBO 80/25/2500 4,6 Bt HDR 30-24 6

HDR 60-24 12

HDR 100-24 20

ATRIUM TURBO 80/25/2900 5,8 BT HDR 30-24 5

HDR 60-24 10

HDR 30-24 15

ATRIUM TURBO 80/25/3200 ;; s: HDR 60-24 30

HDR 30-24 10

62 63



| ROYALTHERMO

AKCECCVYAPH
KomnnekTbl nogkntoyeHms

KoMnnekT nogkntoyeHuns «Standarty

HaumeHoBaHue
TMBKMIA wnaHr

Habop ons nooknoyeHns paguatopa, npsamon, 1/2"

KomnnekT nogkntodeHuns «Comforty»

HaumeHoBaHue
TMbKuiA wnaHr
Habop TepMocTaTMyeckunin 4ns paamnatopa, NpamMon

Tepmoronoska cepun Design

Habopbl ynpasneHus

Habop ynpaBneHus «Start»

HaumeHoBaHune
TepMocTaT paAnaTOPHbIN 31eKTPOHHbIA Smart Heat
Wi-Fi HUB

Habop ynpasneHus «Standart»

HanumeHoBaHue
TepmocTtat RDG160
Cepsonpusog STA73HD

Tepmoronosku

HaumeHoBaHue
Tepmoronoska cepuu Design

TepMoCTaT pafivaTOPHbIN 3NEKTPOHHbIM Smart Heat

bnoku nutanus

HaumeHoBaHue
Bbnok nutanna HDR 30-24
Bnok nutanna HDR 60-24
Bnok nutanma HDR 100-24

ApTukyn
RTG 07.001
RTO 07.075

ApTUKYn
RTG 07.001
RTE 07.0013
RTE 07.0005

ApTukyn

RTSMARTHW

ApTUKyn
RDG160
STA73HD

ApTukyn
RTE 07.0005
RTE 77.001B

ApTUKyn
HDR 30-24
HDR 60-24
HDR 100-24

Pa3smep/nopkniouerue
nnuHa 65 mm, 1/2°
1/2°

Pasmep/nogknioverue
OivHa 65 MM, 1/2°
1/2°
M30x1,5 / Click

UHTepderic
Wi-Fi
Wi-Fi

UHTepderic
1-10v
1-10Vv

MoakntoueHune

Click

BbixogHoe HanpseHue
24 8B
24 8B
248

Kon-Bo, wr.
2
1

Kon-Bo, WT.

Kon-Bo, wr.
1
1

Kon-Bo, wr.
1
1

Liser

YepHbli

BbixoaHoM Tok
1,5A
2,5A
3,83 A
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BeHTunu pyyHoi perynmposku

BenTnnun Royal Thermo npuMeHstoTCS 419 py4HOM perynmpoBku
pacxoAa TeMIOHOCUTENS, MPOXOAALLETO Yepes OTOMMUTENbHbIN
npubop, rae aBToMaTMYeCcKoe ynpaBieHne He NpeayCcMOoTPeHo
MpoeKTOM. BEHTUAK Takke NO3BONAIOT NOMHOCTbIO OTKKOYATb
paavaTop M AEMOHTMPOBATb €r0 Ha CTaAMKM OTAEN0YHbIX paborT.
TexHnyeckmne xapakTepucTukm

XapakTepuctuka

[apaHTus

MakcuManbHas paboyas TeMnepaTypa TennoHoCUTeNs
KpaTkocpoyHas TeMnepatypa TennoHoCcuTens
MakcumanbHoe paboyee gasneHue

Mpenensl TeMnepaTypbl OKpyXatoLei cpeabl
[lonyctMas BAaXKHOCTb OKpYXKatoLLeit cpenbl

Pacxop Yepes 3akpbITblii knanaH npu pasHoctv aasneHnit 0,01 Kna

[lonyCTUMBIV KPYTALWMIA MOMEHT Ha CTaHAAPTHBIN WeCTUrPaHHbIN
KoY

KonnyectBo 060poTOB HacTpoeyHow ByxTbl
MoHTaxxHOe nonoxeHue

PemMoHTONpUronHocTb

B HomeHknaType Royal Thermo npeactaBneHbl npamblie u
YrN10Bble BEHTU/IM PYYHOW perynupoBku Ha 1/2” n %" (RTO
50.001 - 004) n BeHTUAM Ha 0OpaTHYI NOABOLKY C BO3MOX-
HOCTbI0 HanaHCMPOBKM pacxona TennoHocuTens Ha 1/2” v %4”
(RTO 50.005 - 008).

MMApaBAMYECKMEe XapaKTEPUCTUKM

T
net 5
°C 120
°C 130
6ap (Mna) 10 (1,0
°C +5 . +55
% 80
CM3/MUH 0-5
H™m He 6onee 2,0
WT. 4
noboe
PEMOHTONPUrOAEH
Ha o6patky

Ha nopauy

RTO 50.001 RTO 50.002 RTO 50.003

YrnoBon yrnoson npsaMon
1/2” 3/4” 1/2”
Bec, rp. 212 320 224

Pasmepbl A-B-C, Mm 60-35-70 70-40-70 75-38-68

YcnoBHas nponyckHas cnocobHoctb Ky, M3/4ac

1 0,71 1,85 0,58
2 1,03 2,7 0,84
3 1,55 4t 1,26
4 2,15 5,6 1,75

68

RTO 50.004 RTO 50.005 RTO 50.006 RTO 50.007 RTO 50.008

npsMon YrNoBOM yr10BOK npsiMom npsMomn
3/4” 1/27 3/4” 1/27 3/4”
363 177 280 190 328

92-35-70 52-33-46 65-41-49 72-33-30 93-36-30

1,55 0,21 0,65 0,19 0,45
2,26 0,35 1,2 0,43 1

34 0,89 2,05 1,24 2,75
4,7 1,25 3,12 2,19 4,3

TepmocTatnyeckoe perynMpoBaHue

Hus. B HomeHknatype Royal Thermo npencraBneHsl npsimble,
YrNOBble 1 OCEBble TEPMOCTAaTUYECKME BEHTUAN Ha 1/2" n 34”7
(RTO 50.011 - 015)

Pa,u,maToprle TEPMOCTATUHECKNE BEHTUIU NMPUMEHAKTCA ON4A
N1aBHOIro MexaHM4eCckoro nam aBToMaTtnyeckoro perynmpo-
BaHWA pacXona TeN10HOCUTENA B BOAAHbIX CUCTEMAX OTOMe-

TexHnyeckme XapaKTEPUCTUKN

XapakTepuctuka

[apaHTHa

MakcumanbHoe pabouee faBneHue

MakcumanbHbIi nepenan AaBneHWs Ha BEHTUNe
MakcumanbHas paboyas TemnepaTtypa TEMIOHOCUTENS
[penensi TeMnepaTypbl OKpyKatoLei cpeabl
[onycTMmas BAaXXHOCTb OKPY>KatoLLei cpeapl

Pabouas anuHa Wwroka

MakcnMmanbHoe cogepxaHne rmmnkons

MakcumanbHbIi pacxog, (Npu nepenage aasnenuns 1 6ap)
[pucoeanHeHne TepMOronoBKM

KpyTawmit MOMEHT Ha pyy4Ky Mpu py4YHOM peryanposaHum

[onycTuMblii n3rnbatoLLnii MOMEHT Ha KOPMYC BEHTUAS COFNACcHO
FOCT 30815 (n. 8.4.3)

Bec v rabapuTHble pa3Mmepbi:

RTO 50.011 | RTO 50.012 | RTO 50.013

YrNoBOM yrnoBoK npsMon
1/2" 3/4" 1/2"
Bec, rp. 215 315 237

Pasmepsbl A-B-C, MM 60-35-63 70-35-66 82-35-52

En. nam.
net
6ap (Mna)
6ap (Mna)
°C
°C
%

MM
%

n/4ac

Hm

HMm

RTO 50.014

RTO 50.015

oceBoW

1/2"
248

97-35-40

KATAIIOT 2022 |

3HauyeHune

5
10 (1,0
1,0 (0,1)
110
+5.. 455
80
29
50
1250
CLICK

He 6onee 2,0

1/2 " - He 6onee 120
3/4° - He bonee 180

RTO 50.007 | RTO 50.008

npsMon npsMon
1/2 3/4”
190 328

72-33-30 93-36-30
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Y3en HUXKXHero noaknvyeHus
ONA NMaHeNbHbIX pagnaTtopoB

Y3/1bl HUKHErO MOAKTIOYEHUS TPUMEHAOTCS A1 MOAKOUYEH NS OTOMUTENbHBIX TPUGOPOB
C HVKHWMM PacnonoXeHUeM NPUCOEAMHUTENbHbIX LITYLLEPOB C MEXKOCEBbIM PACCTOs-
HueM 50 MM K pa3BOAALMM TpyGONPOBOAAM FOPU3OHTabHbIX ABYXTPYOHbIX CUCTEM
oTonneHus. C NOMOLLbIO LWAPOBbIX 3aTBOPOB, BCTPOEHHbIX B Y3€/1, MOXHO OTK/OUYUTh
OTONWTENbHbIM NPUBOP AN ero TEXHUYECKOro 0BCYKMBaAHUS UK AeMOHTaxa 6e3
OMOPOXHEHWS BCEM CUCTEMbI OTOMEHMS. Y3/bl U3rOTABAMBAIOTCS B NPSAMOM W YO~

BOM UCMONTHEHUAX.

TexHMYeCcKkne XapakTepUCTUKM

UcnonHexune
MesxoceBoe paccTosHue, MM

HomuHanbHoe gasneHue (PN), 6ap
Pabouas cpesna

Temnepatypa paboueit cpepnpl, °C

Pe3bba WTynepos Ans NpucoeanHeHus
K Tpy60MnpoBoay, A0MMbI

Pe3bba WwTyLEepos Ans npucoeanHeHuUs
K pagnaTopy, A0MMbl

MponyckHas cnocobHocTb Kvs, M3/y
Kopnyc

KonbLesoe ynnoTHeHune

Mpamoit, c nepexogHUKaMm
50
10

Bopa, oTBevatowas tpebosaHuam Mpasun
TEXHUYECKOW IKCMyaTaLMM INEKTPUYECKMX
CTaHumMi u ceteit Poccuitickoin @epepaumm

no 95°C
Hapyux. G 3/4
Hapyx. R1/2
1,6
Koppo3noHHo-cToMKas natyHb Ms 58

EPDM

Y3en HmxHero noaktodeHns yrnosor Royal Thermo 1/27x3/4"EK

Matepuan kopnyca Koppo3uoHHo-cToliKas natyHb Ms 58

Matepuan ynnoTHuTenen o-ring
HopMaTuBHbIM cpok cnyx6bl
McnbiTaTenbHoe gasnexune
Makc. TeMnepatypa TenJ0HOCUTENS
MuH. paboyas Temnepatypa
Makc. paboyas TemMnepatypa

lpuMeHeHKe n cooTBeTCTBUE

Habop HUXKHero nogkatoYeHus npsmMoi
pasfenbHbIi

Habop HUXHEro NOAKIYEHUS YIIo-
BOW pa3fenbHbli 3/4x3/4EK

/0

EPDM

10 neT c AaTbl IPOAAXM, YKa3aHHOM
B TPAHCMOPTHBIXAOKYMEHTAX.

16 6ap
120°C
0°C
95°C
EN215 »n FOCT 30815-2002

3/4x3/4EK RTE 07.0020

3/4x3/4EK RTE 07.0021

B komnnekTe
cy3nom

Y371bl HUXKHETO NMOAKIHYEHUS
ANS CEKLUMOHHbIX paaMaTopoB

Y3/1bl HUXKHEr0 NOAK0UEHUs MPUMEHAIOTCS AN MOAK/TIIOUEHUS OTONUTENbHbBIX MPU-
60pOB C HUXKHMM PACMONOKEHUEM NPUCOEANHNUTENbBHBIX WTYLLEPOB K Pa3BOASLMM
Tpy60onpoBOLaM rOPU30OHTaNbHBIX ABYXTPYOHbIX CMCTEM OToMaeHUs. C MOMOLLbIO
WapOBbIX 3aTBOPOB, BCTPOEHHbIX B Y3€J/, MOXHO OTK/OUMTb OTONUTENbHbIN NPU-
60p AN15 ero TEXHUYECKOro 06CNYKMBAHUS UKW AeMOHTaXa 6e3 0NopoXKHEHWs BCel
CUCTEMbI OTOMNEHMS. Y3Nbl U3rOTABAMBAKOTCS B NMPSIMOM U YTIOBOM UCMONHEHMSX.

TexHUYecKkne XxapakTepUCTUKM

UcnonHenune

HomuHanbHoe nasnenue (PN), 6ap
Pabouyas cpena

Temnepatypa paboueit cpepl, °C

Pe3bba WTynepos 45 NpucoeamHeHus
K Tpy60MpoBoLY, LIOAMbI

Pe3bba WTyLepos ANsg NpUcoefnHEHUS
K pagvaTopy, 40NMbl

MponyckHas cnocobHocTb Kvs, M3/4
Kopnyc

KonbLesoe ynioTHeHne

Mpsamoii, c nepexogHUKaMm ‘

10

Bopna, oTBevatowasn tpeboBaHuam Mpasun
TEXHWUYECKOM IKCMAyaTaLMMN INEKTPUYECKUX
CTaHumMi 1 ceTelt Poccuitickoin Pepepaumm

0o 95°C
Hapyx. G 3/4
Hapyx. R1/2
1,6
Koppo3unoHHo-cToMKas naTyHb Ms 58

EPDM

Y3en HuxKHero nogkntoyeHns yrnosoi Royal Thermo 1/27x3/4"EK

Matepuan kopnyca Koppo3uoHHo-cToiiKas natyHb Ms 58

Matepuan ynnoTHuTeNEl 0-ring
HopMaTWBHbIM CpoK Cyx6bl

McnbiTatenbHoe gaBnexHme

Makc. TeMnepatypa TenJioHOCUTENA

MuH. paboyas Temnepartypa
Makc. paboyas Temnepatypa

[pMMeHeHne 1 cooTBeTCTBME

EPDM

10 net c gaTbl NPOAAXM, YKa3aHHOM
B TDAHCMOPTHbIXA0KYMEHTAX.

16 6ap
120°C
0°C
95°C
EN215 n FOCT 30815-2002
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Tepmoronosku

TepMocTaTMYeCKme roloBKU (TEPMOr0I0BKMW) NPUMEHSOTCS
L1 aBTOMATUYECKOro MOLAEPXKAHWUS 3aAaHHOM TeMnepaTypbl
B XKMJIbIX, MPOM3BOACTBEHHbIX U XO3SACTBEHHbIX MOMELLEHMSAX
nyTeM ynpaBieHns TEPMOCTAaTUYECKUMU BEHTUNSMU, PETYIUPY-
tOLLMMM NOAAYY TENNOHOCKUTENS B NPMBOPbLI oTOMNEHKS. TepMo-
ronoBka MUKCHMPYETCS Ha KOPMyce TEpMOCTAaTUYECKOrO BEHTUNS
C NMOMOLLbK HaKMAHOW raviku ¢ pe3bboit M30x1,5 Henocpen-
CTBEHHO Haf ero WToKoM. icnonb3oBaHMe TepMOperynmpy-
toLLeli apMaTypbl NO3BONSET aBTOMATUYECKM MOAAEPXKMBATD
TemnepaTypy BO34yXa B MOMELEHNsSX Ha 3aaHHOM YypOBHE
€ To4HocTbio o 1°C.

[InAa BeHTMNbHOMN
BCTaBkn M30x1,5

TexHnyeckme xa PaKTEPUCTUKK

npl/lMEHeHlAe TepMOCTaTM‘-IeCKOVI rONI0OBKK C BbIHOCHbIM AaTYMKOM
TEMNEpaTypbl Heobx0aMMO B TOM cny4vae, Korga tfepMocratnye-
CKME roNI0BKM CO BCTPOEHHBbIMU NATYNUKAMKU MOTYT ObITb 3aKpbITbl
3adHa BeCKaMy, NOMeELLEHbl NO4 3KPaH OTOMUTENbHbIX I'Ipl/160p08,
WU MHBIM CNocobom 3aropoXkeHbl; yCTaHOB/IEHbI BEPTUKA/IbHO
WU pa3MelleHbl B Y3KMX HULLAX, MOTOMY 4YTO nogobHoe pac-
nonoXxeHne AenaetT HEBO3MOXXHbIM TOYHOE perynmMpoBaHme.

[inAa BeHTUNbHOMN
BcTaBKmM Danfoss

Konnekums

OM30UH-BEHTUNEN

BeHtnnm Royal Thermo an3aiiH-cepun

pa3pa60TaHb| cneunanbHO Ang noaknto-
YeHnA /J,M3al71H-pa}J,lAaT0pOB M nonoteHue-
CyLUMTeﬂeVI. BeHTunm NPUMEHAKOTCA AN

TexHnyeckme xa PaKTEPUCTUKU

Xapakrtepuctuka
fapaHTug
MwuHUManbHbIA pecypc

Hapa6oTka Ha oTKa3

PY4HO¥ peryamMpoBKM pacxona TemnaoHo-
CuTens, NPOXOASILLEro Yepes OTOMUTENb-

HblM I'Ipl/l60p B CUCTEMAX OTOMNEHUNA U
XO3SMCTBEHHO-NUTLEBOTO BOLOCHABKEHMS.

YCNoBHbIN AnameTp
MakcumanbHas paboyas Temnepatypa TenaoHOCUTeNS

MakcumanbHoe pabouee faBnexHune

BeHTWnM Takxke No3BONSAIOT MNOMHOCTHIO
OTK/IO4aThb I'Ipl/I60p M OEMOHTMPOBATb €r0

Ha CTagnn OTOENOYHbIX pa60T.

Bec 1 rabapuTHbie pasmepsil:

McnbiTaTenbHoe gasneque

lMpenenbl TeMnepaTypbl OKpyXatoLleit cpeabl
MoHTaxHoe nonoxeHue
PemMoHTONpUrogHocTb

[lonycTMas BNaxKHOCTb OKpYXatoLLeit cpenbl
KpyT4Lmiti MOMEHT Ha pyyKy BEHTUAS

[ponyckHasg cnocobHOCTb yrnoBow / npsamoi, Kv

1/4 obopoTta
[ponyckHasi cnoCo6HOCTb YrnoBow /
nPAMON, Kv 1/2 obopoTa
1 obopoTt

KATAIIOT 2022 |
En. u3m. 3HaueHue
ner 5
LMK b 10 (1,0)
LMK 1,0(0,1)
MM 110
°C +5 .. +55
6ap (Mna) 80
6ap (Mna) 29
°C 50
noboe
PemoHTOMpUronex
% 80
Hm He 6onee 2,0
M3/uac 2,83 /1,54
0,46 /0,5
M3/uac 1,13/0,92
2,21/141

Xapakrepuctuka 3Hauenue ApTukyn RTE 50.022 RTE 50.021 RTE 50.026 RTE 50.027 RTE 50.028
FapaHTus ner 5 PIANO PIANO CUBE CUBE CUBE
npsMon YrnoBon oceBoW npsamon YrnoBon
HanonHuTens cunbboHa 3TunaueTar
1/2" 172" 1/2" 1/2" 1/2"
[lnana3oH perynMpoBaHus Temneparypbl °C Ot +6 (*) mo +28 (5) Bec, rp. 345 325 445 415
MaKcimansHoe pabodee AasneHime 6ap (M) 10 (1,0) Pasmepsbl A-B-C, MM 84-27-71 81-27-81 84-40-71 84-40-71 72-40-84
MakcuManbHbli nepenag AaBNeHUs Ha BEHTUNE 6ap (MIa) 1,0 (0,2)
Takxe B HoMeHKknaType Royal Thermo gocTynHbl KOMMAeKTbI
lucrepesnc °C 0,49 04 N9 NOAK/YeHUS pafMaTopoB B AM3aNH-UCMONHEHUW: Tep- |
) MOCTaTUYeCKMIA BEHTUMb, BEHTUb HA 06PaTHY0 NOABOAKY
MakcumanbHas paboyas TeMnepartypa TenoHOCUTENS C 100 1 TEPMOro/I0BKa:
[onycTumas TemnepaTypa okpysatoLlei cpeapl °C o1 -15 po +55 o1 -15 po +50 HaGop TepMocTaTHUeckmii HC-1305377 L
npsiMo# Royal Thermo Click 1/2 RTE 541 y <
[lonycTMas npeaenbHas BNaXHOCTb OKPYXKatoLLei cpeapbl % no 85 (xpom) 07.0013 CH
Habop TepmocTaTuyeckmit
MpucoeanHUTENbHBIN pa3mep M30 x 1,5/CLICK yrnosoi Royal Thermo Click HC1305381
Lepom) 12 RTE 510 Ut
07.0009 CH =
LiBeT kopnyca RAL 9016 + roN0BKK:
TepMOronoBKa XMAKOCTHas HC-1281638
Royal Thermo Design, Click RTE
(6enbiin) 07.0004
Y TepMOronoBKa XMAKOCTHas HC-1281641 /3
Royal Thermo Design, Click RTE
(xpom) 07.0006
HC-1281640

TepMOoronoBKa XmMaKoCTHas



MOHTAX
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YKa3aHUS MO MOHTAXY POAUMATOPOB

MoHTax pagmatopos Royal Thermo fomkeH ocyLLecTBASTbCS MO
TexHon0rMu, obecneymBatoLLe X COXPaHHOCTb 1 FepMETUYHOCTb
COeIMHeHMI cornacHo TpeboBaHUAM TEXHUYECKMX YCIOBUIA 1
LeNCTBYIOLWMX HOPMaTMBHbIX gokymeHToB: CI173.13330.2012
(akTyanusnpoBaHHas peaakums CHul 3.05.01 «BHyTpeHHMe
CaHWUTapHO-TEXHUYECKME CMCTEMDBIY), @ TaKkKe TpeboBaHUAM,
yKa3aHHbIM B AHHOM pYKOBOJCTBE.

K MoHTaxy panmatopos Royal Thermo paspeluaetcs npucrynatb

TONbKO Mpw COBNIOAEHNM CEAYIOLWMX YCNOBUIA:

e [lpy Hannuum TENNOTEXHMYECKOrO NPOeKTa, pa3paboTaH-
HOro NPOEKTHOM OpraHn3aLmeit 1 yTBEPXKAEHHOTO IKCMY-
aTvpyloLen opraHn3aLmen, oTBETCTBEHHOM 33 CUMCTEMDI
OTOMNEHWNS 3LaHUIA 1 COOPYXEHWIA, B KOTOPbIX ByAeT ocy-
LLeCTBASTLCS MOHTAX.

e MoHTaX AOMKeH NPOU3BOANTLCS CNELMANN3UPOBAHHBIMU
MOHTaXXHbIMW OPraHM3aLUAMM.

e [locne noctwkeHUs pafMaTtopoM KOMHATHOM TeMnepaTypsbl
ecTecTBeHHbIM 06pa3oMm, 6e3 NpUMeHeHUs MOCTOPOHHMX
HarpeBaTeNbHbIX MPUHOPOB.

e [lpy Hann4MmM BO3IMOXHOCTM 0653aTENBHOTO NEPEKPHITUSA
BX0Aa v BbIXoA npubopa.

MoHTaX paanaTopoB peKOMeHLYeTCs NPOM3BOAMTb, HE CHMaSs

3alWMTHOM ynakoBku. [Nepen noakntoyeHMemM 06g3atensHo nNpo-

M3BECTW 3a4MCTKY TOPLOB CEKLMOHHOTO Npnbopa oTonneHus.

YnakoBKy peKOMeHAyeTCs CHMMATb NOC/e OKOHYaHMS BCeX

OTAEN0YHbIX MU MOHTAXHbIX paboT B moMelLeHUH

MoHTaX paanaTopoB He0H6X0AMMO NPOM3BOAUTL B MeCTaXx,

0003HauYeHHbIX TPe6OBAHMAMM MPOEKTHOM LOKYMEHTALMK, NPK

cobnofieHnn cnepytoLwmx ycnosuit (puc. 1):

e pACCTOSHWE OT NOBEPXHOCTU CTeH HEOOXOAMMO NPUMEHSTb
B npeaenax 30-50 mm;

e pacCTosiHMe OT HWM3a pafMaTopa A0 Bepxa MOLOKOHHMKA
LLOMKHO BbITb B Npegenax min 60 Mm;

e paccTosiHMe OT nona L0 HM3a npubopa LOMKHO ObiTh B
npegenax min 50 Mm.

B opfHOTPY6HbIX cMCTeMax oTonneHns 0b6a3aTenbHO Hanuyme
3aMblKaloLLero yyactka (bainaca) nepep pagmatopom. Anametp
[AHHOTO y4acTka Ao/MmKeH ObITb MeHblUe YeM AMaMeTp OCHOB-
Horo TpybonpoBoza.

Ha Bxopae v Bbixoge paouaTtopa pekomMeHayeTca yCTaHaBIu-
BaTb apMaTtypy, N03BONAIOLYH NOJIHOCTbIO NEPEKPbIBATb MOTOK
TENNOHOCUTENA Yepe3 paanMaTop A4 ero 3aMeHbl, pEMOHTa U
TeXHU4YecKoro O6C)'Iy)KMBaHMﬂ.

B onHOTpY6HbIX CHCTEMAX OTOMNEHWS LOMYCKAETCS YCTaHaBNMBATb
TEepPMOPEerynvpyLLyto apMaTypy C NPoMyCcKHOM CMOCOHBHOCTbIO
(Kvs) He MeHee 1,8 M3/4 01l OHOCTOPOHHETO MOAK/IKYEHUS, U
1,5 M3/4 npu ABYXCTOPOHHEM NoakItoyYeHun. HecobnogeHve
3TOro NpaBufa He NO3BONUT AOCTUYb TpebyeMoro Ko3hduLUm-
€HTa 3aTeKaHus TeNIoHOCUTENS B paamaTop.

Ha kaxaoM pagmatope A0/MKEH ObiTb YCTAHOBEH PYYHOM UK
aBTOMATUYECKUIA BO34YXOOTBOAUMK.

Pagmatop cnenyet ycTaHaBnMBaTh CTPOro ropmM3oHTanbHo. OTK-
NIOHEHWe OT rOpU30HTaNN pafmMaTopHoi cOOPKM He AOMKHO
npesbiwate 0,5 MM Ha kaxgasle 800 MM.

B ,L'J,ByXprGHbIX cMcTeMax otonneHus oba3atenbHa YCTaHOBKa
perynnpyrouLero BeHTHUAA Ha NoABOAKE K an6opy 2 O6paTHOIZ
JNNMHUW ON4 I'M,El,paBﬂl/IHECKOI;I 68ﬂaHCMpOBKl/I CnucTteMbl npu eé
Hanagke.

Mpw anunHe npubopa, B Tpu 1 Gonee pas3 npesbilaAoLWEen ero
BbICOTY, PEKOMEHAYETCS UCMOMb30BaTh AMArOHaNbHOE NOA-
KNtoYeHue.

K

@MM min.

30-50 vm

60 MM min. PncyHok 1.
PaccTosHuA npu MoH-

/ Take pagnatopos

o

KpenneHune pagnatopos

MOHTax paiMaTopoB BEAETCS TONbKO HAa MOATOTOBIEHHbIX
(oWwTyKaTYpeHHbIX M OKPaLLEHHbIX) MOBEPXHOCTAX CTEH C MOMO-
LLbI0 OPUTMHANBHbIX HACTEHHbIX KPOHLUTEMHOB UM Ha YNCTOM
nony C UCNoNb30BaHUEM DUPMEHHBIX HAMObHBIX KPEMNeHMU.
KonuuecTBo KpOHLITEMHOB M MX PACTIONOXEHUE AOMKHbI 06e-
CMeynTb HafeXKHOe KperneHne pasnaTopos.

Mpu HanobHOM YCTAaHOBKE paaMaTopa HamnosbHble KPOHLUTEHHbI
NpeABapUTENbHO XECTKO KPensT K MoJly, @ 3aTeM Ha HKX ycTa-

/6

HaBAMBAIOT PALMATOP M NMOAK/IKYAIOT €ro K NOABOAALLMM TPy-
60npoBOAaM C YCTaHOBKOM 3aMOPHO-PEryNpPYIOLLE apMaTypbl.
[ina panmatopoB fo 12 cekuumit ncnonb3yiiTe ABa KPOHLUTEMHA
(HaNONbHbLIX MK HacTeHHbIX). [Ins pannatopos 12 cekumi
ncnonb3yiTe 60 3 KpoHLWTENHA (MPY UCMONb30BAHWUU HACTEH-
HbIX KPOHLUTEMHOB OAMH U3 Tpex A0/MKeH ObiTb pacnonoxeH
BHM3Y B cepeanHe npubopa, ocTaBLliMecs ABa - BBEPXY MO
Kpasm npubopa).

[ins cTanbHbIX NaHeNbHbIX paanMaTopoB AnnHoi ao 1400 mMm
ncnonb3yite 2 KpoHWTeWHa, npyu anvHe 1400 MM 1 Bblwe - 3
KPOHLUTENHA.

|_|pl/l HAaCTEHHOM UM HAMOJIbHOM MOHTa)Xe paanaTtopoB CieayeTt
nsberatb cny4yaeB nx Henpasmanon YCTaHOBKM:

e CJIULWKOM HU3KOrO pasMeLLeHus, T. K. PU 3a30pe Mexniy
MoJOM M HWM30M paguaTopa MeHee 60 MM, yMeHbLUaeT-
c3hheKTUBHOCTL TenNnoobMeHa 1 3aTpyaHsieTcs ybopka
NoA pagmaTopoMm;

e YCTAHOBKM paamaTopa BMOTHYH K CTEHE MU C 3a30pOM
MeHee 25 MM, yxyaLatoLieii Tennootaady npubopa v Bbisbl-
BalOLLEM CKOM/IEHME NbIU Haz Npubopom;

KATAIIOT 2022 |

C/IMLIKOM BbICOKOW YCTaHOBKM, T. K. PU 3a30pe Mexay
nosoM M HU30M paauaTopa 6onee 150 MM, yBennMuMBaeTcs
rpaflMeHT TeMnepaTyp BO34yXa MO BbICOTE MOMELLEHMS,
0COBEHHO B HUXHEN €ro YacTu;

CMLWKOM Manoro 3asopa Mexay BEpXOM paamatopa u
HM30M MOAOKOHHMKA (MeHee 50 MM), T. K. py 3TOM yMeHb-
LIAeTCs Tenn0BOM NOTOK PaAMaTopa;

HEBEPTUKANIbHOIO MOJIOXKEHUA CEeKUMN, T. K. 3TO yXyauwaert
TENJIOBbIE XaPaKTEPUCTUKHN U BHELHWNI BMA, paanatopa;

Ucnbitanme BHYTPEHHNX CAHUTAPHO-TEXHUYECKNX CUCTEM

M0 3aBEepLIEHMIO MOHTaXHbIX PAabOT LOMKHbI BbITb BbINOMHEHbI UCMbITAHWS CUCTEM OTOMNEHUS. [MAPOCTATUYECKOE UCMbITaHUEe BOAS-
HbIX CUCTEM W NPUOOPOB OTOMIEHWS LOMIKHO NPOU3BOAUTLCS NOA AaBNeHueM, paBHbiM 1,5 pabouero nasnexus npubopa. Mo dakty
NPOBEAEHMS UCTIbITAHMI COCTABNSETCS akT BBOLA CMCTEMbI M MPUBOPOB OTOMEHMUS! B IKCMTyaTalMIio B YCTaHOBEHHOW GOpMeE.

B KBapTnpax 06bIYHO CyLLeCTBYHOT ABa BNOa CUCTEM OTONNEHUA! 0,D,H0pr6Haﬂ cucTeMa oTonneHuna m ,D,ByXpr6HaFL CxeMbl NoKBap-

TUPHOW Pa3BOAKM NPEACTAaBEHbI HA PUCYHKE 2.

1]
T

1]
T

1]
mEn

- —
HEHEHEH HHHH
50 -
< >
P —
HEHEHEH HHHH
0 -
D — <
P —
HHEHEH HHHH
0 -
D — €
PucyHok 2.
CxeMbl NOKBapPTUPHOW pa3BoAKMN
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=
2 Cxema N°1. OdHompydHas BepmukanbHas cucmeMa co cMeweHod dalnacHol nuHued (dokoboe
=1 nodknig4eHue npudopa omonneHus). Tpydsl cmanbHele BodozasonpobodHbie. bes pezynupobku
(]
= meMnhepamypel men/ioHocumensa.
=
o
[=]
a
c
O
12
12
o Tun, Mapka,
= Kod
5 od03Ha4eHue Macca
o odopydobaHus, 3abod- EduHuua
HauMeHobaHue u mexHuyeckas xapakmepucmuka| GokyMeHma Kon-Bo | eduHuusl, MpumeyaHue

5 usdenus, uszomobumensb | usMepeHus
z U ONPOCHO20 K2
S mamepuana
S nucma
= 1 2 3 L 5 6 7 8 9
= 1 | Mpudop omonneHus CeKUUOHHbIU no pacyemy no pacyemy | Royal Thermo wm. 1 no pacyemy
=]
3 2 |Npodku (nedbie-npabeie) RT02 Royal Thermo wm. A EZ;:;E:;EO:E; Snucmepe
=
o 3 |Kpax Maebckozo @15 RTO02 Royal Thermo wm. 1 flocmabasemes
= koMnnekmoM B daucmepe
= 4 | 3azAywKka ¢ ynnomHUMensHbIM KonbuoM @15 RT02 Royal Thermo wm. 1 Mlocmabasemes
< koMnnekmoM B Saucmepe
> 5 [ KpoHwmelHs! aHkepHbie ¢ diodenem 7,2x170MM RT06 Royal Thermo wm. 2
é 6 |Kpar wapobsil BH-Hap HakudHas zaika @15 RTO0 07.075 | Royal Thermo wm. 2 435 flocmabnaemcs
m koMnnekmom B dnucmepe
- 7 | BodoHok pesbda Hap. 1/2°x60MM RT0 23.005 | Royal Thermo wm. 2 0,071 XpoMm
E 8 | TpolHuk pesbda BH-BH-BH 1/2" wm. 2
l: 9 | Konmpzaika 1/2" wm. 2
nr::)' 10 |Myoma pessda BH-BH 1/2" wm. 2
lg 11| BoyoHok (czow no TOCT 6357-81) 1/2" wm. 2

12 | Tpyda cmansHas BIM no FOCT 3262 1/2" M. 2
&
e Nucm
iy TunoBbie cxeMbl 00BA3KU
o 1
E: fom| Nucm | Nedokyn | Modnucs | flana npudopob omonneHus

=
2 Cxema N°2. OdHompydHas BepmukanbHas cucmeMa co cMeweHol dalnacHol AuHued (Sokoboe
= nodkkyeHue npudopa omonseHus). Tpydsl cmanbHele BodozasonpobodHelie. MexaHuuveckoe
()
= pEZL_.j/lUDOBGHUE meMnepamypsl menaoHocUumMens.
=
o

=]

[=8

[=
()

12
12

o

g Tun, Mapka,
© odo3Ha4veHue Kod Macca

=] odopydobanus, 3abod- Edunuua

c HaumeHoBaHue u mexHu4eckas xapakmepucmuka| GokyMeHma Kon-bo eduHUUBI, MpuMeyaHue
S usdenus, |uszomobumens | usMepeHus

5 U ONPOCHO20 K2
= Mamepuana

nucma

= 1 2 3 L 5 6 7 8 9
g’“ 1 [Mpudop omonneHus cmanbHoU NAHenbHbIU no pacyemy no pacyemy | Royal Thermo wm. 1 no pacyemy
= 2 |Kpan Maebckozo {15 Royal Thermo wm. 1 flocmabnsemcs b
< KoMN/Aekme ¢ npudopoM
I
= 3 | 3azAywKa ¢ ynaomHUMensHLIM KonbuoM [#15 Royal Thermo wm 1 Mocmabnsemcs b
s KoMnnekme ¢ npudopoM
d:g 4 | HacmeHHell kpoHwmedH diodens/ camopessi M6x60 Royal Thermo wm. 2 Mocmabnaemcs b

) KoMnnekme ¢ npudopoM
E 5 | Komnnekm @ns pysHod pezynupobku npsmol f15 RTO 50.009 | Royal Thermo wm. 1 0,435 Eo:ﬁn;;r:;ng Ha nodauy
o 6 | BodoHok pesbda Hap. 1/2"x60MM RTO 23.005 | Royal Thermo wm 2 0,071 Xpom

5 7 | TpolHuk pesbda BH-BH-BH 1/2" wm. 2
r; 8 | Konmpzadka 1/2" wm 2
= 9 |Myoma peswda BH-BH 1/2" wm. 2
2 10| BodoHok (czom no FOCT 6357-81) 1/2" wm 2

11| Tpyda cmanbHas BIM no FOCT 3262 1/2 M. 2

S

2 Nucm
- Tunobblie cxembl 08653KU
g npudopob omonneHus 2
< M3Mm.| lucm N°@okyM. | Modnuck | Aama P P

N
o
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é Cxema N°3. [1ByxmpydHas BepmukanbHas cucmema (dokoboe nodkwyeHue npudopa omonneHus). Tpydsl
c
2 cmansHble Bodoza3onpobodHbie. ABmoMamuyeckoe pezynupobaHue memMnepamypsl mennoHocumens.
e
=
o
=]
(=9
[=
(=]
o
E
[S]
1=}
=
5 Tun, Mapka, Kod
2 0d03Ha4eHue Macca

HauMeHoBaHue u mexHuveckas xapakmepucmuka| dokymeHma odopydobanus, 3abod- Edunuua Kon-bo eduHuUbI MNpumeyaHue

. usdenus, uszomobumens | usMepeHus !
= U ONPOCHO20 K2
=) Mamepuana
2 nucma
s 2 3 L 5 6 7 8 9
g pudop omonNeHUS CeKUUOHHbIU no pacyemy no pacyemy | Royal Thermo wm. 1 no pacyemy
= MocmaBnsiemcs
= Mpodku (nebeie-npabbie) RT02 Royal Thermo wm. A Komnnekmom B Baucmepe
=]
5 Kpan Maebckozo @15 RT02 Royal Thermo wm. 1 flocmabasemca
é koMnnekmoM B dnucmepe
o 3azAYWKa ¢ YnnomHUMEALHLIM KonbuoM @15 RT02 Royal Thermo wm. 1 flocmabnaemes
koMnnekmoM B dnucmepe

g KpoHwmeUHb! aHkepHble ¢ didenem 7,2x170Mm RT06 Royal Thermo wm 2
S Mocmabasemcs
5 Benmune mepMocmamuyeckud npsiMod @15 RTE 07.013 | Royal Thermo wm. 1 0,505 KoMnaekmom nodada/
rg' odpamka
:‘3 Tepmozonobka xudkocmHas CLICK RTE 07.0007 | Royal Thermo wm. 1 0,137

Tpuda cmanbHas BIM no FOCT 3262 1/2 M 2
§ 7

ucm

- TunobBbie cxeMbl 08B53KU
< 3
g fom]| Nucm | Nedokgw | Modnuce | flama npudopob omonneHus

=
2 Cxema N°4. [1ByxmpydHas 2opuzoHmansHas cucmema (JuazoHanbHoe nodkAalyeHue npudopa
= omonneHus). Tpydel nonunponuneHobeie. ABmomMamuyeckoe pezynupobaHue meMnepamypsl
a
= menAnoHocumensd.
=
o
=]
[=%
c
o
Tun, Mapka, Kod
g oBosHateHue odopydobanus 3abod- Edunuua Macca
[=] HaumeHoBaHue u mexHuveckas xapakmepucmuka | @dokymeHma Py ! 4 Kon-bo eduHUUbI, MNpumeyaHue
usdenus, uszomobumens | usMepeHus

© U ONPOCHO20 ! P K2
=] Mamepuana
= nucma
E 1 2 3 4 5 6 7 8 9

1 |Mpudop omonneHUs CEKUUOHHbIU no pacyemy no pacyemy | Royal Thermo wm 1 no pacyemy
S 2 |Npodku (nebbie-npadsie) RT02 Royal Thermo wm. L ﬂocmubnﬂemc; 5
2 KoMnnekmoM b dnucmepe
2 3 |Kpan Maebckozo @15 RTO02 Royal Thermo wm. 1 Es;:js::i:c; Snucmepe
=)
= 4 |3azayuwika ¢ ynnomHumensHeM Konbuom @15 RT02 Royal Thermo wm 1
= 5 | KpoHwmedHsl aHkepHble ¢ dtodenem 7,2x170MM RT06 Royal Thermo wm. 2
o
5 Beumuas mepMocmamuseckud ocebod @15 flocmadasemcs

N 6 RTE 07.0011 | Royal Thermo wm 1 KOMNNEKMOM (noauqu/

b (koMnnekm) odpamka)
m
o 7 | TepMozonobka xudkocmuas CLICK RTE 07.0007 | Royal Thermo wm. 1 0,137
g 8 | CoeduHeHue ¢ HapyxHoU pe3bdol AXl|Opress RTE 20.012 | Royal Thermo wm. 2 0,09
[S] R
© g |pecc-Bmyaxa PVDF 812 mpydul u3 cuumozo AXiOpress | RTA 17.010 |Royal Thermo|  wm. 8 0,013
5 nonuamunewa @20
= .
S| [4g|TPousux PPSU Gnst mpyBer u3 cuumozo AXiOpress | RTA 20.024 |Royal Thermo|  wm. 2 0,026
2 nonuamunewa @20

11| Tpyda @20 us cwumozo noauamunexa AXl|Opress RTE 71.0018 | Royal Thermo M. Mo pacyemy
g 7

ucm

- Tunobele cxeMbl 0dBa3ku
< IA
< M3M.| lucm N°dokyM. | Modnucs | lama nPUEUPOb omonaeHUs
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é Cxema N°S. [1ByxmpydHas 2opu3oHmansHas cucmema (dokoBoe nodkawyeHue npudopa OoMONAEHUA).
c
=l Tpydbl u3 cwumozo noau3muneHa PE-X EVOH. Ckpeimbil MoHmax mpydonpobodob. ABmomamuueckoe
[T}
= DEZl_.]/lUpObU.HUE meMnepamypbl men/AoHOCUMEeANs.
=
re)
[=]
[=N
c
o
13
13
13
OTBZZHZSE:S’E Kod Macca
odopydobaHus, 3abod- Edunuua
o HaumeHobaHue u mexHudveckas xapakmepucmuka| dokymeHma usdenus: uszomoBumens | usmeneHus Kon-Bo | eduHuusl, MpumMedanue
E, u onpocHozo | - uu/;u P K2
© nucma P
2 1 2 3 4 5 6 7 8 9
E 1 |Mpudop omonneHus CeKUUOHHbIU no pacyemy no pacyemy | Royal Thermo wm 1 no pacyemy
2 |Npodku (nebbie-npabbie) RTO02 Royal Thermo wm. b ﬂocmubnﬂemc; 5
= koMnnekmoM B daucmepe
3 3 |Kpax Maebckozo @15 RT02 Royal Thermo wm. 1 Mocmabnaemcs
s koMnnekmoM B daucmepe
< 4 | 3aznywKka ¢ ynnomHUMenbHLIM KonbuoM f15 RTO02 Royal Thermo wm. 1 flocmabnaemcs
= koMnnekmoM B daucmepe
= 5 [KpoHwmelHs! aHkepHble ¢ didenem 7,2x170MM RT06 Royal Thermo wm. 2
g Benmuns mepMocmamuyeckud ocebod @15 flocmabasemcs
. 6 RTE 07.0011 | Royal Thermo wm 1 koMnaekmoM (nodava/
z (koMnnekm) odpamka)
m
o 7 | Tepmozonobka xudkocmHas CLICK RTE 07.0007 | Royal Thermo wm. 1 0,137
o 8 | KonuoBka 3ns MoHmaxHol mpydku 1/2" AX|Opress RTE 12.030 | Royal Thermo wm. 2 0,03
E 9 [MoHmaxHas mpydka koHeyHas 16, 330 MM AXl|Opress RTE 16.030 Royal Thermo wm 2 0,171
5| 10| MPecc-Bmynxa PVDF 8ns mpydei u3 cuumozo AXiOpress | RTA 16.010 |Royal Thermo |  wm. 8 0,008
= noausamunexa @16
2 11| TpodHuk PPSU 90 16x16x16 AXlOpress RTA 16.024 | Royal Thermo wm. 2 0,01
12 | Tpyda @16 u3 cwumozo nonusmuneHa AXl|Opress RTE 71.0017 | Royal Thermo M Mo pacyemy
&
2 Nucm
iy TunoBble cxeMbl 0dBA3KU
2 ; npudopo® omonneHus 5
< M3Mm.| Nucm N°dokyM. Modnuck | Aama P P

(00)
N

=
2 Cxema N°6. [ByxmpydHasa 2opuzoHmanbHas cucmema. [lodknwyeHue npudopa omonneHus PIANOFORTE
= TOWER. Tpydbl u3 cwumozo nonusmunerna PE-X EVOH. Ckpeimbil MoHmax mpydonpobodob.
<7}
= MexaHu4yeckoe pezgnupohuHue meMnepamypsl menaoHoCcUmensa.
@3
7
A
2
~II
SN -N
2 N Rl
o i 5 °
[=] D i o
8 i 9
c i g
IHH
1 \'il{l
N il
|||‘||
i
. il
il
il
‘ \\\ﬂm
it
S |I|‘|'
it
~ o a
N i o
=~ Ioig
. I|||| L 6’
|||‘|| m
| il (
I IH‘ L'
| |||
| e ||I|I
2g gaf%9“
B S
7 |
6 ;)
2@ 9
2 B > Bg
6 7
. 10
1270000 4O
10 12 12
1 C (€o MO
10 10°C2
1 %
10 %
12
Tun, Mapka, Kod
oBo3raserue odopydobaHus, 3abod- EduHuua Macca
HaumeHobBaHue u mexHu4eckas xapakmepucmuka [ dokymeHma Uadenus Uszomobumens | uamMenerus Kon-Bo | edunuusl, MpuMeyaHue
U 0NpPOCHO20 ! P K2
mMamepuana
nucma
g 1 2 3 L 5 6 7 8 9
[S] _ PIANOFORTE 39,60- Mo pacyemy 18-22
o 1 |Mpudop omonneHUs CEKUUOHHbI TOWER no pacyemy | Royal Thermo wm 1 148 40 CeKuuu
5 ]
"§ 2 [Npodku (nebbie-npadsbie) RT02 Royal Thermo wm. [ flocmabasemcs
2 koMnnekmoM B daucmepe
- 3 |Kpan Maebckozo @15 RTO02 Royal Thermo wm. 1 flocmabasemcs
S komMnnekmoM B daucmepe
s }
© 4 | 3a2nywka ¢ ynnomHUMenbHLIM KoAbuoM @15 RTO02 Royal Thermo wm. 1 flocmabasemca
s KoMnnekmoM B dnucmepe
o HacmeHHbIO KpoHwmeUH awﬁenb/cumopeabl MNocmabnsemcs B
I 5 no pacyemy | Royal Thermo wm. A
= M8x70MM KoMnaekme ¢ npudopom
= 6 | lusadn-Benmuns y2noBod 1/2" xpom PIANO RTE 50.028 | Royal Thermo wm. 2 0,325
% 7 | Ompaxamens xpom kpyznwid 1/2" RTO 23.007 | Royal Thermo wm. 2 0,01
z RTO 23.00%
o 8 |BodoHok xpoM dns dusalH-Benmuned 1/2" Ezg::;’ gggz Royal Thermo wm. 2 putlloemg Mo pacyemy 50-60-80mMm
o (80MM)
E 9 |Yzo0n0k ¢ HacmeHHbIM KpenneHuem 2041/2" BP AXlOpress RTE 20.009 Royal Thermo wm. 2 0,22
3|  |4g|MPecc-Bmyaxa PVDF 8ns mpydsl us cuumozo AXiOpress | RTA 17.010 |Royal Thermo|  wm. 8 0,013
rg noAu3muneHa [Z‘Zl]
é 11| Tpouruk PPSU 90 20x20x20 AXIOpress RTA 16.024 | Royal Thermo wm. 2 0,026
12| Tpyda #20 u3 cwumozo noausmunewHa AXlOpress RTE 71.0018 | Royal Thermo M. Mo pacyemy
S
2 Nucm
- TunoBbie cxeMbl 00B53KU
< 6
g o | Auem | Waoxyw | Modnuce | flana npudopob omonneHus
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=
2 Cxema N°7. 0ByxmpydHas 20pu3oHManbHAs cucmeMa (HuxHee nodk/l4YeHue Npudopa OMON/AEHUS).
=l Tpydsl u3z cwumozo nonusmuneHa PE-X EVOH. Ckpbimeid MoHmax mpydonpoBbodob. ABmomamuyeckoe
[
= DEZl_.j/IUDOﬁ[lHUE meMnepamypsl menaoHocumens.
=
3 e
[=8
[=
()
od
el%
8y 3
g 6
88 0 7
Ss
9
"
9
K s
10
Tun, Mapka, Kod
0d03Ha4eHue Macca
o odopydobanus, 3abod- EduHuua
HauMeHoBaHue u mexHu4eckas xapakmepucmuka| dokymeHma Kon-Bo | eduHuusl, MNpumeyaHue
£ usdenus, uszomobumens | usmMepeHus
[=] U onpocHozo K2
o utma mamepuana
=)
nr::" 1 2 3 [ 5 6 7 8 9
é 1 |Mpudop omonneHus cmanbHOU NAHeAbHbIU no pacyemy no pacyemy | Royal Thermo wm. 1 no pacyemy
. 2 |Kpan Maebckozo {15 Royal Thermo wm. 1 Mocmabnsemcs b
5 KoMnnekme ¢ npudopoM
sy}
© 3 [3aznywka ¢ ynnomHumensHbiM KonbuoM F15 Royal Thermo wm. 1 flocmabasemcs 6
s KoMnnekme ¢ npudopoM
< 4 | HacmenHsil kpoHwmedH diodens/ camopessl M6x60 Royal Thermo wm. 2 Mlocmabnsemcs b
= KoMnnekme ¢ npudopoM
= Royal Ther-
< 5 | TepMozonobka xudkocmHast mun kpennenus CLICK RTE 07.0007 wm. 1 0,137
2 mo-Danfoss
2 Adanmep 9nsi y3nob HuxHezo nodknw4eHUs
§ 6 3/4”HPX1/2"HP C YNnNOMHUME NbHbLIM KONbUOM RTE 07.00001 | Royal Thermo wm. 2 0.36
faa] - .
3anopHbld yznobol knanaH HuxHezo
o 7 nodkAKYeHus 3/4”HI’ X 3/&"HP Royal Thermo um. L 0318
E 8 | Konuobka dns MomaxHod mpydku 3/4" AXlOpress RTE 34.030 | Royal Thermo wm. 2 0,03
5 9 | MoHmaxHas mpydka koHeyHas 16, 330 MM AXlOpress RTE 16.030 Royal Thermo wm 2 017
c R
S| |qp|Mpece-bmunka PYDF 617 mpydii u3 cuumozo AXiOpress | RTA 16010 |Royal Thermo|  wm. 2 0,008
2 noAu3MuUAeHa 12‘16
11| Tpyda @16 u3 cwumozo nonusmuneHa AXlOpress RTE 71.0017 | Royal Thermo M. Mo pacyemy
&
e Nucm
< Tunobeie cxeMbl 08Ba3ku
p 7
=]
< M3M.| lucm N°dokym. | Modnuck | lama nPUEOPUEJ omonaeHuUs

b
2 Cxema N°8. [1ByxmpydHas zopu3oHmManbHas cucmeMa (HuxHee nodkAkYeHue Npudopd omonneHus).
=l Tpydsl yHuBepcansHsle MemannononumepHsie Pex-b/Al/Pex-b. Ckpeimslid MoHmax mpydonpoBodod.
ClJ
= ABmomMamuyeckoe pEZl_.]ﬂUDOhUHUE meMnepamypbel men/aAoHOCUMEeANA.
=
=}
[}
[=N
c
()
12
10
10
Tun, Mapka, Kod
oB03HaeHue odopydobanus, 3abod- Edunuua Macca
HauMeHobBaHue u mexHu4eckas xapakmepucmuka| GokymeHma Uadenus uszomoBumens | usMepeHus Kon-Bo | eduHuusl, MNpumedaHue
U ONpPOCHO20 ! P K2
Mamepuana
nucma
1 2 3 L 5 6 7 8 9
1 Mpudop omon/eHun ceKuUoHHLD HuxHee VITTORIA VD | no pacyemy | Royal Thermo wm. 1 no pacyemy
nodkn4eHue
o
E 2 [Npodku (nebeie-npabbie) Royal Thermo wm. 3 flocmabaemcs b
rg KoMNAekme ¢ npudopoM
Z 3 |Kpan Maebckozo {15 Royal Thermo wm. 1 EE;:E::r:eem;ﬂn;uﬁopom
ly=)
o
= 4 |3aznywka c ynaomHumensHLIM KonbuoM @15 Royal Thermo wm. 2 EE;:;[B:;ZTHHEUEOPOM
S Nocmadnsiemcs B
= 5 |Hanpabnsiowas nomoka Royal Thermo wm 1
a3 KoMnnekme ¢ npudopoM
i 6 |BeHmunbHas Bcmabka ¢ npedHacmpolkol ?n:)y—rgulp:gs_ wm. 1 Ez::/?s:;zmcc;‘nsuﬁopom
I
= Adanmep 315 y3nod HuxHez0 nodK/w4YeHUs Mocmabasiemcs B
B 7 Royal Thermo wm 2
=z 3/4"HPx1/2"HP ¢ ynnomHumenbHEIM KObUOM y ) KoMnnekme ¢ NpudopoM
o
z 8 TepMozonoBka xudkocmHas mun Kpennexus RTE 07.0007 Royal Ther- . 1 0117
. CLICK mo-Danfoss '
E 9 |KpoHwmedHbl aHkepHble ¢ Ondenem 7,2x170 MM RT06 Royal Thermo wm. 2
3anopHbil Yyznobold knanaH HuxHez0 Mocmabnsemcs
g 10 03K MoYeHuS 3/4"HI'x3/4"HP RTE 07.0020 | Royal Thermo wm. 2 0,318 KOMNARKMOM
g . .
S P CoeduHeHue npsmoe ¢ BHympeHHel pe3bdol 16 RTE 16002 | Royal Thermo um. 2 0,098
S5 (HakudHas 2aika, ebpokoHyc)
c -
S| |[qp|MPecc-bmunca PYDF 017 mpydel u3 cuumozo | yyi0o00cc | RTA 16010 | Royal Thermo | wm 2 0,008
2 nonusamunena B16
13| Tpyda @16 u3 cwumozo nonusmuneqa AX|Opress RTE 71.0017 | Royal Thermo M. Mo pacyemy
c
g Tunob 56 P
< unobble CXeMbl 00043KU
< 8
< M3M.| lucm N°dokym. | Modnuck | lama nDU60DOb omon/aeHuUs

(09)
N
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BBEOEHWME

[laHHOe u3naHue NpeaHa3HaYeHo AN1s BCEX OPraHM3aumii U YaCTHbIX UL, KOTOPbIE YYaCTBYIOT B CO34aHNU COBPEMEHHBIX TEXHWYE-
CKUX pELIEHWH NpU NPOEKTUPOBAHWUM 1 MOHTaXE UHXEHEPHbBIX CUCTEM.

B naHHOM pyKOBOACTBE NPUBEAEHbI TMAPABAUYECKME U TEXHUYECKUE NOKA3aTeNM, KOTOPble HEOBX0AMMO YUUTLIBATL NPK NPOEKTH-
poBaHuK cucteMbl Tpy6onpoBoaos AXIOpress, a Takxke AaHbl PEKOMEHAALMM MO MOHTaXy AaHHOM cucTeMbl. [laHHOE pyKOBOACTBO
YUWTHIBAET LENCTBYIOLLME EBPOMNENCKME U POCCHIACKME CTAHLAPTbI M CAHUTAPHO-TEXHUYECKUE HOPMbI B CTPOUTENBCTBE.

Cnctemy AXIOpress MOXHO NMPOEKTUPOBATb, YCTaHABAUBATb W 3KCMTYaTUPOBATh TOIbKO COMMACHO HACTOSILLErO TEXHUYECKOro pyKo-
BO/CTBA.

1. ONMMCAHMNE CUCTEMBbI

CoBpeMeHHbI MUp TexHONorunii TpebyeT HOBble TEXHUYECKME peLleHMs, N03BOoNALLME 06eCcneunTb JONTOBEYHOCTb, HAAEXHOCTb

1 yLo6CTBO NH06bIM MPUMEHSIEMBIM CUCTEMAM.

AXIOpress — KOMMIEKCHAs CUCTEMA MHOFOC/TOWHbIX M OAHOCIOMHBIX TPY6 M3 CLUMTOrO NOMU3TUNEH], COYETAOWAs B cebe OTIMYHbIE

noTpebuTenbCKMe CBOMCTBA, Ka4ecTBO M HafexHoCTb. Cuctema Tpybonpoeoaos AXIOpress BkNoYaeT:

e Tpyby M3 CLUMTOrO NOAM3ITUNEHA C KMCNOpoaHbIM BapbepoM PE-Xa EVOH; PE-Xb EVOH,;

e coeauHuTenbHble aetanu (GuTuHrm) u3 natyHu, PPSU, PVDF npenHasHayeHHble Ans coeanHeHus Tpyb mexay coboit, a Takke
C METaNIMYECKUMM TpybaMu 1 3anopHOI apMaTypoil.

Tpybonposogobl AXIOpress cootBeTcTByt0T TpeboBaHuam TY 2248-00-66831808-2013, TOCT P 52134-2003 (c n3MeHeHUIMM)

«Tpybbl HANOPHbIE U3 TEPMOMIACTOB U COEAMHUTENbHBIE AETANN K HUM A1 CUCTEM BOAOCHAGXKEHUS U OTOMNEHMS.

O6Lwume TexHUYeckme yCnoBms», a Takke LelCTBYOWMM HopMaM PO.

O6n cTb NnprMeHeHus

Cucrema Tpy6onposopos AXIOpress npefHasHavyeHa Ans NpUMeHEHUs B ClefytoLmnx 06nacTsax B COOTBETCTBMM C KNACCOM 3KCMy-
ataumm cornacHo FOCT P 52134-2003 (tabn. 26):
1. CucTeMbI LLEEHTPANbHOIO U MHAMBUAYANBHOTO OTOMNEHUS
2. CucTeMbl BHYTPEHHETO BOAOCHAOXEHMS
3. CMCTEMBI NOBEPXHOCTHOMO OTOMNEHNUS:
* KMNble 1 NPOMbILNEHHbIE 30aHUS;
* CKNaACKME NMOMeLLeHus;
e CaMoOfeTHblE aHrapsl;
* rapaxu;
* TOProBble, CMOPTUBHbIE, KYJbTYPHO-Pa3BEKATENbHbIE U BbICTABOYHbIE KOMMIEKCHI;
e cobopbl (xpambl);
* My3eu;
e Tenauubl U OpaHXepew.
4. CucTeMbl XONOA40CHaOXEHMS
5. CucTeMbl NHEBMOMPOBOLOB
6. CUCTEMbI CHErOoTasHUS:
* B3/1€THO-NOC3AA0YHbIE MOMOCHI 1 BEPTONETHbIE MIOWAAKM;
* MoAbe3aHble AOPOXKM M NELLEXOAHbIE 30HbI, TPOTyaphl;
* MaHAYChl, CTYNEHbKM NECTHUL, METPOMONNTEHA;
e aBTOMOOW/IbHbIE NAPKOBKM, aBTOCTOSHKM;
e (yTbONbHBIE NONS, CTAAMOHBI U CMOPTUBHBIE NIOLLALKK;
e KPOBAS 34aHUN,;
*  MOCTbI.
Cucrema Tpybonposonos AXIOpress pekoMeHA0BaHa K MPUMEHEHUIO B CUCTEMAX OTOMIEHMS 1 BOAOCHAOXEHMS NPU BbICOTHOM
¥ CEpUIHOM CTPOMUTENLCTBE.

Q0
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Mpenmywects  cuctemsl AXIOpress

e PazpaboraHo coBmecTHO ¢ «HUW CaHTEXHUKMY;

e 100 % npounssopactso B Poccuu;

e J[lOCTYMHbIV UHCTPYMEHT A1 MOHTAXa,;

e PekoMeH[I0BaAHO [/15 BbICOTHOMO CTPOWUTENLCTBA;

o TexHWKa coeanHeHus 6e3 ynaoTHUTENEN C MOYTU MOJHbIM COXPAHEHNEM BHYTPEHHETO CEYEHMUS;
o [aNbBaHWYECKOE MOKPbLITUE HUKENEM;

e YCTOMYMBOCTb K BbICOKOMY ABNIEHUIO M TEMMEPATYPE;

e Hu3knit KO3DDULMEHT LLEPOXOBATOCTH, YTO 06ECneunBaeT CTOMKOCTb K «3apacTaHuio» Tpyb KOTIOBbIM KaMHEM;
e B0O3MOXHOCTb 3aMOHONMYMBAHMS COEAUHEHWIA B CTPOUTENbHbIE KOHCTPYKLMK;

e BbiCcOKas aHTUKOPPO3MitHAs YCTOMUYMBOCTb M 3aLUMTa OT AN dY3UM KUCIOPOAA B CUCTEMY;

* be3onacHoOCTb C TMIMEHUYECKOM TOUYKM 3PEHMS;

e JKcnnyaTaumoHHas gonroseyHocTb 6onee 50 net.

H pexnoctb cuctembl AXIOpress

e TapaHTna npoussoautens 10 neT n noraweHune BO3MOXHbIX YObITKOB A0 65 000 000P
e be3sonacHoCTb M HALEXHOCTb CUCTEMBI MOATBEPXKAAIOTCS Hann4nem ceptudukatos cootBeTcTBMs TOCT P, npoTOKONOB MCMbITAHMIA
n 3aknodeHneM OAO «HUNM CaHTeXHMKM».,

1.1. Texnonorus nponseoacte 1py6 AXIOpress

OcHoBolt Bcex Tpyb cuctembl AXIOpress sBnseTcs MonekynsapHo-clunTbii nonuatuned PEX-a, PEX-b. Matepuan PE-X (cwmnTbin
NONM3TUIEH) NONYYAIOT B NPOLLECCE KCLIMBKMY» BbICOKOMONEKYNAPHOro noanatunena (-CH2-CH2-), npu KoTopoM oTaenbHble
MOIeKyNspHble LenoYkM MoNM3TUNEHa COEAMHSIOTCS B €AMHYI0 TPEXMEPHYI CTPYKTYPY.

Bbnaronaps CLUMBAHWMIO NOAMITUNEHA YNYYLLAIOTCS:

e TepMoruapasnnyeckue CBOMCTBa TpyH

¢ YBEMYMBAETCS YAAPONPOYHOCTb NPU HU3KOM TEMMEPATYPe U MPOYHOCTb Ha Pa3pbiB
¢ MOBbIAETCH YCTOMYMBOCTb K XMMMYECKUM U MEXAHUYECKUM BO3AENCTBUAM.

B npoussopactee Tpyd AXIOpress ncnonb3yetcs nepokcuaHbii PEX-a n cunaHonb-
HbIA METOJ, CLUMBKM (MPOCTPaHCTBEHHbIN) PEX-b. [1ng npom3soacTea Tpyb ucnonb-
3YI0TCS CTaHAAPTHbIE TPyOHble NMHKMM Ha Ba3e 0AHOLWHEKOBbIX KCTPYAepoB. MNocne
3KCTPY3uK, NPpK KOTOPOM CTeneHb CLUMBKKM cOCTaBnseT He bonee 20%, HeobxoanMmo
NpOM3BOANTb AONONHWUTENBHYO 00paboTKy BOAOK NPY MOBbILEHHOW TeEMMNepaType
LN LOCTMXKEHUS CTeNeHU CLUMBKU, NpeAnncaHHoi ctaHaapToM. Tpybsl AXIOpress
nocne 3KCTpy3uu NoABepratoTca rnapartaumm npu Temnepatype 95°C 6onee 5 yacos,
Mo3ToMy nocTynatoT K notTpebutento co 100% rotoBHOCTbIO.

MonumepHoe cbipbé Ansg n3rotoBneHns cnoés PE-X Tpyb, KOHTaKTUPYIOLWMX C BOAOM NMUTLEBOTO Ka4YeCTBa M C CUCTEMOW OTOMNEHMS,
COCTOWT M3 NONM3TUIEHA BbICOKOW MIOTHOCTU, CLUIMTOMO XMMUYECKMM METOLOM C MOMOLLbI0 nepokcmaa — PE-Xa n cunana — PE-Xb.
BbapbepHbIit C10W C HA3KOM KMCIOPOAONPOHULIAEMOCTbIO (B COOTBETCTBUM HOpMamMu DIN 4726) BbINonHAET aHTUAUDDY3MOHHYH QYHKLMIO
W M3roTaBNMBAETCS U3 STUNEHBUHUNANKOIONS (3TneHBmnHuUNoBoro cnupta) — EVOH (c Bonoi HenocpeacTBeHHOro KOHTaKTa He MMeeT).
[lng kneeBoro (aAre3aMoHHOr0) C0S MCMOMbL3YITCS KOMMNO3ULMM Ha OCHOBE TEPMOMIACTUYHBIX MOIMMEPHBIX MaTeEpKanos, obnaaa-
loLLMe aaresueit K coeauHseMbiM CnosM Tpybbl ¢ TemnepaTypoi nnasnenus 2 120 °C.

Takum o0bpasom, TpybonpoBoAbl U3 MONEKYNSPHO-CLUMTOrO NOAN3TMAEHa 001afatoT CleayoWmMMM CBOMCTBAMMU:

1. MonekynsipHas namsTb — CNOCOBHOCTb K BOCCTAHOBAEHUIO GOPMbI MOC/E PA3MOPAXMBAHUS UK YPE3MEPHOTO M3rmba.

2. Bbicokas ycToMUYMBOCTb K TEMMEPATYPE M LABNEHMIO NPU AIMTENBHOM CPOKE 3KCMAyaTaLmu.

3. DNacTMYHOCTb — BO3MOXHOCTb U3rnbaHms Tpybbl 6€3 yCTaHOBKM AOMONHUTENbHbBIX GUTUHIOB.

4. Hu3kunit KoahdULMEHT LWepoxoBaTOCTH, YTO 0becneymBaeT CTOMKOCTb K «3apacTaHmio» Tpyd KOTNIOBbIM KaMHEM.

1.1.1. MonekynsipH s n MmsTb
Bce TunbI CLuMTLIX NONM3TUNEHOB 061afatoT MOﬂeKyﬂﬂpHOﬁ NamsTbio — CNOCOHBHOCTbIO BO3BpaLLATbCA B MCXOAHOE COCTOAHME nmocne

npekpaLleHus BO3AeHCTBKS, Bbi3biBatoLLero aedopMauumio. pyrimu cnoBamu, eciv Tpy6y CUbHO NEpPEerHyTb UM 3aMOPO3UTL B Hel
BOLY, TO, KOrZla NIefl, pacTaeT unu Tpyba nepectaHeT NoABEPraTbCs M3rnbaHmio, oHa BHOBb MPUMET GOpMy, KOTOpYH MMena o aedop-
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Maumu. Ins yckopeHus mpouecca BOCCTaHOBNEHMS hOPMbl TPYOY HYXKHO HarpeTb CTPo-

UTENbHbIM (DEHOM A0 MPO3PAYHOro COCTOSHMS.

[na Tpy6 AXIOpress TeMnepaTypa HarpeBaHusa AoNxHa cocTaBnaTb okono 100 °C.

Ecnu Tpyby He HarpeBaTb, TO B NPOLECCE HOPMabHOWM 3KCMlyaTaumu ¢ paboummu

napaMeTpaMu TENOHOCUTENS UK MPOCTO NMPU XPAHEHWM BOCCTAHOB/IEHME 3aiMET

6onblie BpeMEHM, HO OKOHYATEIbHbIV pe3ynbTaT ByAeT UAEHTUYEH: BU3YaNbHO Bbl

He cMoXeTe 06HApYXXUTb MECTO CUbHOTO Nepernba. HarpesaHue 10 NPO3payYHOro

COCTOSIHUS HE NMPUBOAMT K KAKUM-IMO0 pa3pyWwmMTebHbIM NOCAEACTBUSM, U NOC/E

OCTbIBaHUS Tpy6a MOXET 3KCMIYyaTMPOBATLCS C paboynMmM napaMeTpamu.

OT 3aMep3aHus BOAbl BHYTPK CUCTEMBI TPYObl MONEKYNSPHOCLIMTOrO NOAUITUNEHA HE

CTPafatoT COBCEM: HA IKCMNYyaTaLMOHHbIE XapaKTepuUCTUKK AedOopMaLLMs U BO3BPAT B NPexHIo GopMy (bnarogaps MonekynspHow
namsTn) He BAUOT. OQHAKO 3TO 06CTOATENbCTBO HE PAaCNpPOCTPAHAETCS HA CTaslbHble YAaCTU CUCTEMBI.

TeM He MeHee, HE06X0AMMO NOHUMaTb, 4To TpY6bl AXIOpress nNpeAHa3HaYeHbl A1 AUTENbHOMO MCMOMb30BAHUS B CUCTEMAX OTO-
nAeHus/BoA0CHABKEHMS/X0N0A0CHABXEHUS NPK BNOMHE onpeaeneHHbix TeMnepatypax ot -50 go 95 °C n nasneHuu, cootseT-
CTBYIOLLEM BbIGPAHHOMY Knaccy NPOYHOCTU. [lpyrMMu CNoBaMm, HOpMasibHas 3KCMayaTaums Tpybbl He NpeLnosaraeT ee Harpeea
[10 NPO3PaYHOro COCTOSHWUS C NOCNEAYHOLMM MHOFOKPATHBIM M3rMBAHUEM UKW PA3PbIBOM MYTEM NMPUNOXKEHWS TMHENHBIX YCUUIA.

1.2. Kontpons k vects

HapexHocTb paboTbl Tpy60onNpoBoAa B 3HAUUTENIbHOM Mepe OnpefensieTcsl MPUHATON KOHCTPYKLMENH COeAUHEHMS, BKTIOYAOLLMX
Tpyby M GUTUHT. ECTECTBEHHO, YTO UCMOMb3YEMbIN CNOCOD COEAMHEHMS LO/IKEH MOABEPraTbCs KOHTPOIO, FrAapaHTMpytoLieMy pabo-
TOCNOCO6HOCTL Tpy6OoMnpoBoaa. TexHWUYeckme TpebOBaHMS U METOLbI UCMbITAHWUI COeAMHEHWIA TPYO, NpeaHa3HAYEHHbIX A4S TOPSYEro
BOJOCHabXeHUS 1 TeNNoCcHabeHUs, NpeAnucaHbl PSAoM CTaHAAPTOB, OAHUM U3 KOTOPbIX aBnseTcs ctaHaapT EN ISO 15875 — «Tpy-
6onpoBoAbl 4N FOPSYEro U XON04HOMO BOLOCHAOXEHUS — CLUMTbIV NONUITUNEHY.
Cuctema AX1Opress noasepraeTcs AeTanbHOMY KOHTPO/IIO Ka4eCTBa Ha BCeX 3Tanax MpomM3BOLCTBA. B koMmnnekc ucnbitaHuii Bxooat
CnenytoLme NyHKTbI:
1. TabapuTHble pa3mepsl
3TO OCHOBHOE TeCTUPOBAHWE MHOTOC/IOMHOM TPYObI C NMOMOLLBID MPOrPaMMbl KOHTPONS KayecTBa. [laHHAs NpoBepKa BK/YaeT
M3MepeHUs AMAaMEeTPA U TOMLLMHbBI OTAENbHbIX CIOEB TPYObI M BbIMOMHSETCS B 1AOOPATOPMUM C MOMOLLBI CaMbIX COBPEMEHHbIX
ONTUYECKUX M3MEPUTENbHbLIX MPUBOPOB B KOMMIEKCE C NMPOrpaMMHbIM 0becneyeHnem, CnocobHbIM aBTOMATUUYECKM BbIMOHATH
M3MepuTenbHble TEeCTbl (Pa3Mepbl TPYObl UCMbITBIBAKOTCS C MCMONb30BAHMEM Na3epHbIX AeTeKTOpoB). CI0XKHbIA ONTUYECKMIA Npo-
€KTOp MO3BO/SIET NPOBOAMTb MPOBEPKY MOMEPEYHOIO CEYEHMS CBAPKM [/ TOFO, YTOObI YyOEAUTLCS, MPABUIbHO 1M OHA BbIMOSHEHA.
2. WcnbiTaHWe Ha u3rnb
Mcnbitanue Ha u3rnb npu 90° 9BnseTcs OAHUM U3 MEXAHWUYECKMX UCTbITAHUIA. DTOT TECT MPOBOAMUTCS C UCMONb30BAHUEM CUMIO-
Mepa, KOTopbIi hUKCUPYET ycunme, HeobxoauMoe Ans rHyTbs. TeCT CUMTAETCS NPOMLEHHBIM, ECIU BHELLIHWI C/10S1 UCMbITbIBAEMOTO
06pasua octaetcs LenbHbIM 6€3 BAABNMBAHUIA U CMOPLUMBAHMUS.
3. OnpepneneHue cTeneHu CLUIMBKM
[oToBble TPy6bI, CLUMBKA KOTOPbIX 3aBEpPLUEHA, MOABEPTakOTCSA UCMbITAHWIO, KOTOPOE M3MEPSIET CTeMEHb CLUIMBKM MONUMEPHbIX
MaTepuanos.
[ing onpeneneHns cTeneHu CLUMBKU NMOMUITUNEHA HA XMMUYECKOM y4acTke 1abopaTopum C TOPLEBOM NOBEPXHOCTH 06pa3Lia Tpyobl
CHUMAETCS CTpY>KKa TonwmHoi 0,2 MM U IMHOM, paBHOM NepuMeTpy Tpybbl. [oc/ie onpeneneHms MacChl CTPYKKU OHa NMOMELLAETCs
B CMELMANbHOM KOHTEMHEPE B KUMSLLMIA pacTBOPUTENb (KCUION C aruao/oM), Fie COAEPKMTCS B TeUEHME 8 YACOB Npu TeMnepaType
KunneHwus. 3aTeM B BEHTUIMPYEMOM TepMo-LUKady 06pazeL, BbICyLLIMBAETCS B TEUEHME 3 HACOB M CHOBA B3BeLUMBaeTcs. [TpoLeHTHOe
OTHOLLUEHME MACChl CTPYXKKM IO KUMSYEHMS K MACCe MOC/IE KUMSAYEHUS U SBASIETCS MCKOMOM CTENeHbio CLUMBKM. [ paboyero (BHy-
TpeHHero) cnos Tpybsl AXIOpress PE-Xb 3T0T nokasatens coctaBnsieT 65 %, 4to coorseTcTBYeT HopMme ang PEX-b n 70 % nns PEX-a.
4. TapaBAMYECKME UCTbITAHUSA
oCTOSIHHO, B TEYEHME NPOU3BOACTBA TPYD, 0TOMPatoTCs 06pasLbl (B 3apaHee YCTaHOBEHHbIX MHTEPBANAX) U UCMbITbIBAOTCS MPU
Temnepatype 95°C 1 gaBneHMn B COOTBETCTBMM C KNIACCOM 3KCMyaTaumMu Npoaykuuu. [laHHble TeCTbl NPeLOoCTaBASIOT NOAHYO
rapaHTUIO Ha NPOAYKLMIO, @ TakXKe OLLEHMBAIOT r’MAPABANYECKME, MEXAHUYECKME 1 CTPYKTYPHbIE XapaKTepUCTUKM Tpyb. McnbiTa-
HWS MPOBOASTCS B CMELMANbHBIX EMKOCTSX WM MeYax Npu 3NeKTPOHHOM KOHTpoJe TeMnepatypbl. [laBneHve ycTaHaBAMBAETCS
Ha BBOZE Kaxaoro 06pasua. YCIoBus UCNbITAaHUIA KOHTPOMPYHOTCS M MOLIArOBO 3aMMUChIBAKOTCS C NMOMOLLbK KOMMbIOTEPU3UPO-
BaHHOM CUCTEMDI.
5. OnuTenbHble UMKIMYECKME UCMbITaHMS
0O6pasubl 13 kaxaow naptumn Tpyb AXIOpress PE-Xa, PE-Xb npoxonsT o6s13atenbHble TeCTbl Ha CTEHAE LMKINYECKMX UCIbITaHUR
no cneumanbHoi nporpamme. [laHHble UCMbITAHUS NPOBOAATCS [/ TOrO, YTOObl MOATBEPAUTb HALEXKHOCTb MPOAYKTA B TEUEHME
[LnuTenbHoro BpeMeHu. Linknuueckue ncnbitanus coeanHermnin 1pyd AXIOpress, npy nepeMeHHOM AaBNeHUU, TPOU3BOAATCS NpU
MOCTOSIHHOW TeMnepaType, paBHoi 23 °C. McnbiTaHWe 3ak104aeTcs B CO34aHMM Pe3KUX NepenasioB AaBneHus (4actoTa = 30 LUMKIoB
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B MWHYTY) BHYTpK 06pasLa, HaumMHas ot camoro Hu3koro 3Havenus (0,5 6ap) Ao camoro BbicOKOro 3HaveHus (25 6ap) 10000
pa3 1 NPOBOAMTCA C LeNb0 NMPOBEPKM MEXAHWYECKOW CTabUNbHOCTM NPOLYKTA W, CIeA0BATENbHO, MOMHOIO OTCYTCTBUS yTEeYeK.

6. AHanu3 nokasaTens Teky4ecT pacnnasa
Bce nonmMmepHbie ncxonHble MaTepuanbl, UICMOAb3yeMble NPU U3FOTOBEHUM MHOTOCTOMHBIX TPY6, KOHTPONMPYIOTCS MO NPUBLITUM
C LleNbio NPOBEPKM MX OCHOBHbIX XapaKTEPUCTUK, YTO MO3BONSET Valsir C yBepeHHOCTbIO MCMOb30BaTb MaTepuan Ans NpoM3BOACTBaA.
[lng npoBeneHns KOHTPONS UCMOb3YITCS CaMble TEXHONOMMYHbIE U aBTOMATU3MPOBAHHbIE MPUOOPSI.

7. NcnbiTaHWe Ha TepMOCTOMKOCTb
KoHTponb nonnMepHbIx MaTepuanos s nponssoactea Tpy6 AXIOpress, npoBoaMMblid B 1abopaTopmusx KOHTPONS KavecTsa
Valsir, He 3aKkaH4YMBaETCS Ha 3Tane KOHTPOJE CbIPbs, @ NPOAO/IKAETCA HA BCeW CTaamnM NPOM3BOACTBA. [1pOXOAsT TECTbl MO ycaake
M PACCNIOEHMIO OTAENbHbBIX C0EB rOTOBOrO M3aenuns. O6pasLibl N0ABEPraloTCs TeECTaM MCKYCCTBEHHOIO CTapeHMS, a Takxke Tenno-
BbIM CTPECCOBbIM TECTaM.

8. MNpoBepka LWepoxoBaTOCTU BHYTPEHHero cos Tpyb (MpaMopHbIi TecT)
MpOV3BOACTBEHHAS NMMHUS KXA0M OYXTbl MHOrOCNOMHON TPyDObl TECTUPYETCS BBOLOM CTa/IbHOTO LWapuka B TPYOy C MOMOLLbIO
©KaToro Bo3ayxa. Ta NpoLieAypa NoKa3biBAET OTCYTCTBME HAPOCTOB HA BHYTPEHHMX CTEHKaX TpyObl, NOATBEPXKAAS HU3KMIA NOKA-
3aTenb WepoxoBaTocTb Tpyb (Ra).

9. McnbiTaHne Ha BUOPOYCTONYMBOCTb
Ha 3tane kaxaoro npon3BoACTBEHHOrO Bbinycka Tpyd AXIOpress BbIMOAHAKOTCS MCMbITaHWS Ha BMOpaumio. TecT 3aknoyaeTcs
B BO3JENCTBMM Ha 0OpaseL, AIMHOM 2 M, MONYYEHHbIA NyTEM COeAMHEHNS ABYX OTPE3KOB TPyObl AANHOM MO 1 M Kaxabli, C NOMO-
Wbl GUTHUHTA.
McnbiTaHne NpoBOAMTCS NP CTaT4eckoM AaBneHmun 1,5 MIMa n BepTUKanbHOM MEXaHUYECKOM HAaMPSXKEHWM C LieNblo NPOBEPKU
COBMECTUMOCTU TPYy6bl U GuTHHra. Kaxxaoe coenmHeHne Tpybbl U GUTUHTA noaBepraetcs B 06LWwel cnoxHocTn 330 uuknam,
Kaxabl npofomkutensHocTbio 80 cekyHA, koTopble cocTosT u3 20 cekyHp, konebaHuit n 60-cekyHAHOM nay3oi. Tect cumTaeTcs
MONOXMUTENbHbIM, ECIN HET HAPYLUEHWS FepMETUYHOCTU AW PA3pPbIBOB.

MpumeneHne Tpy6 PE-Xa, PE-Xb cucrtembl Tpybonposonos AXIOpress 6naroaaps CBoew COBEPLUEHHOW KOHCTPYKLMM rapaHTUpYeT:
LoNroBeyHyto paboty npu Beicoknx Temnepatypax (T =95 °C);

e abCconTHOE OTCYTCTBUE KOPPO3WMK;

¢ BbICOKYIO TMOKOCTb M MEXAHMYECKY NPOYHOCTb TPY6ONpPOBOAOB;

* MOBbIWEHHY CTabUNBHOCTb TPYD M CTOMKOCTb K neperubam;

*  HW3KYH TENNONPOBOLHOCTb, NPELOXPAHSIOLLYIO OT NOSBAEHUS KOHAEHCATa;

*  MWHWMMasbHOE IMHelHoe paclunpeHue bnarofaps antoMMHUEBOMY COHD;

e CTOMKOCTb K MMAPaBANYECKUM yaapaMm;

¢ BO3MOXHOCTb BbINMONHEHMS 3KOHOMUYHbIX CUCTEM PA3BOAOK.

pab.

Tpy6bl AXIOpress He 4OMYCKaOTCS B NPUMEHEHUM:

e B MnoMeLleHusax kateropuu «» no noxapHoi onacHoctu (n. 1.3. CM 41-102-98);

¢ B MOMELLEHMAX C UCTOYHMKAMK TENIOBOTO M3yYeHNs, TeMNepaTypa NOBEPXHOCTH KoTopbix npesbiwaeT 150 °C (n. 1.3.CM 41*102798);

e B CMCTEMAX LEHTPANbHOIO OTOMAEHMS C 3neBaTopHbIMK y3namu (n. 3.4. CM 41-102-98), Tak Kak B TakKMx CUCTEMAX TeOpPeTUYeCKM
BO3MOXHO MOBbILLEHME TeMnepaTypbl TennoHocuTens Boiwe 110 °C;

e [N9 pacClUMpUTENBHOrO, NPEeAOXPAHUTENBHOIO, MEPENMBHOMO U CUrHaNbHOro Tpybonposoaos (n. 3.4. CI1 41-102-98).

HOpMaTMBHbIe AOKYMEHTbI, pernaMeHTUpyrwue npasmia NnpuMeHeHUa NOJIM3TUNEHOBbIX prﬁOI‘IpOBO/J,OB. Bbl,ﬂ,ep)KKM.

MoHT %
MoHTax Tpy6onpoBOAOB [OMKEH OCYLLECTBIATLCA MPU TEMMEPaTYpe OKpy»KaloLlei cpeabl He meHee 5 °C. 3.3. CIM40-103-98
MoHTaX MeTannonon“mMepHbiX TPY6 JOMKEH OCYLLECTBAATLCA MO MOHTaXXHOMY NPOEKTY NPU TeMrepaType oKpyatoLiein

o 5.1. CIM41-102-98
cpepnbl He Huxe 10 °C.
ByxTbl TPY6, XpaHuBLIMECA UNK TPAHCMOPTMPOBABLUMECA Ha MOHTaX (3aroTOBUTENbHbIV YUacTOK) Npy TemnepaType Huxke 34. CM 40-103-98

0 °C, BomKHbl 6bITb NEpeA packaTKol BblAepKaHbl B TeyeHne 24 4acoB Npu Temnepatype He Huxke 10 °C.

Tpybonposoabl (Kpome NOABOAOK K CAHNTaPHO-TEXHNYECKVM NPOOPaM) M3 NMONMMEPHbIX MaTepUanoB peKoMeHayeTcA
NpoKnafblBaTh B MINHTYCaX, UTPO6aX, WaxTax WM KaHanax, YToobl NpefoTBPaTUTb BO3MOXKHOCTb X MEXaHUYECKUX 44.2. CM 31-106-2002
noBpeX/eHnii B npoLecce sKcryaTalum.

Mpoknaaka Tpy6 ccTem OTONNEHMA [OMXKHa NPeayCcMaTPUBaTbCA CKPbITON B MINHTYCAX, 3a 9KPaHaMy, B LUTPO6ax, lWaxTax
" KaHanax. [lonyckaeTca oTKpbiTad NPoKajika B MecTax, rae NCKoYaeTCa UX MexaHNYeckoe 1 TepMUYecKoe nospexe-

! 3.3, CM41-102-98
HUe 1 NPAMOe BO3AECTBME YNbTPadMONeToBOro 13nyyeHus. 3amoHonnunBaHme Tpy6b (6e3 Koxyxa) B CTPOUTENbHbIE KOH-
CTPYKLMVM AOMYCKAETCA B 3[aHNAX CO CPOKOM CNyK6bl MeHee 20 f1eT Npu pacieTHOM Cpoke ciy6bl Tpy6 40 neT n 6onee.
B mMecTax npoxofa uepes CTpOUTENbHbIE KOHCTPYKLMM TPYObl 113 MONMMEPHBIX MaTepPranoB HEOOXOAVMO NPOKIAAbIBATb B
rmnb3ax. AnnHa rnb3bl 4OXKHA NMPEBbIWAaTb TONWUHY CT| OI/ITeﬂbHOVI KOHCT] KUMW HA TOJTIWLNHY CTPOUTENIbHbIX OTAEN0Y-
A A P LAHY CTP PyKU tumHy c1p A 3.6.1. CM 40-102-2000

HbIX MaTEPKANoB, a HaJ MOBEPXHOCTbIO MOMa BO3BbILWATLCA Ha 20 MM. PacnonoxeHue CTbIKoB Tpy6
B r1/Ib3ax He JonycKaeTca.
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NHdopmaLma HopmaTuBHbIN JOKYMEHT

Oronnexue

I'IpmmeHeHme HanoJibHbIX CUCTEM OTOMJEHMA U3 METANTONONINMEPHbIX pr6 pa3pewaeTca TONIbKO OT aBTOHOMHOro

37 CM41-102-98

MNCTOYHMKA TENNoCHabXeHnA (Ha 06beKT) unn ot LeHTPasibHOro UCTOYHMKA TENNOCHabXXeHVA No He3aBMCUMON cxeme.

B cnctemax c pacnpeaenutenibHbIMU KOIIEKTOPaMmn NPUCOeANHEHE OTOMUTENbHbIX I'IpVIGOPOB MOXeT ObITb ocyulecTsrie-

HO NyTeM yK/iafiKn MeTasisionosiMumMmepHbIX pr6 B ¢opme «neTesib» B NOJy NN BAOJb CTEH NMOA MINHTYCamMun.

28, BCH 69-97

K ogHOMY KONNEKTOPY MOXET MPUCOEANHATLCA OT 2 0 8 «MEeTeslby, K KaXKAoi U3 KOTOPbIX MOFYT NMPUCOEANHATLCA OfUH

WV fBa OTOMUTENIbHBIX NpUbopa.

1.3 Texuuueckne n p metpsl nonumeproit Tpy6sl AXIOpress (PE-Xa, PE-Xb EVOH)

PE-Xa, PE-Xb

PucyHok 2. CtpykTypa Tpy6bl PE-Xa, PE-Xb

MonumepHas Tpyba M3 CLUIMTOrO NOMUITUAEHA C AHTUANDDY3MOHBIM CII0EM
EVOH (unu EVAL — 3TUNeHBMHWNANKOroNb), paCnonoXeHHbIM NocepeimHe
TpybbI 1 ABRAOWMMCS 6apbepoM 19 NPOHUKHOBEHMS KMCIIOPOAA B CUCTEMY,
cneumanbHo paspabotaHa ans cucteM oborpeBa NOBEPXHOCTEN.

[NaHHag Tpyba nonHocTblo 0TBeYaeT Tpe6OBaHMSIM eBpONencKmnx cTaHaap-
TOB MO 3alLMTe CUCTEM OTOMNIEHMS OT MPOHMKHOBEHMS KMcnopoaa. Knacc
akcnnyartaumm — 5/10 bap.

Tpy6bl AXIOpress cooTBeTcTBYOT TpeboBaHuam FOCT P 53630-2009
«Tpy6bl HAaNOPHbIE MHOTOCOMHbIE ANIS CUCTEM BOAOCHAbXeHUS 1 oTonne-
HWS», COTNMACHO KOTOPbLIX KMCNOPOAONPOHNLAeMOCTb TPpY6 knaccos 4 1 5
LoMXHa 6bITb Npy Temnepatype 40 °C He 6onee 0,32 Mr (M2/cyTKM) U Npu

Temnepatype 80 °C He 6onee 0,36 Mr (M?2/CyTKM). B OTHOLWEHWMM abpa3MBHOIO M3HOCA BOAOHEPACcTBOPUMBIN cioi EVOH obnanaet
60nbLWMM 3aMNacoOM NPOYHOCTU 1 CNOCODOEH BbIAEPXKMBATDL BAUSHWE CaMbIX CYPOBbIX YCOBUIA.

Tpy6bl PE-Xa EVOH, PE-Xb EVOH cuctemsl Tpybonposonos AXIOpress 0bnafatoT cneayowmmm npenmMyLLecTBamMmm:

* BbICOKaAa FVI6KOCTb;

e 3ddekTMBHAg 3aWwmTa aHTUANDDY3MOHHOTO cnosg bnarofaps KOHCTPyKUmMK Tpy6bbl cornacHo MOCT 52134-2003;
e pa3paboraHa Ang nCnonb3oBaHus B Tpy6ONPOBOAHbIX CETAX OTONAEHMS U BOLOCHabXeHMs cornacHo Hopm I1SO 15875-2,TOCT P
52134-2003 n FOCT P 53630-2009, a Takxke NOATBEPXAAETCH CePTUDMKATOM COOTBETCTBUS 415 UCMONb30BAHMS B POCCUIMCKUX

CMCTEMAX OTOMEHMS U BOJOCHAOXKEHMS.

Tabnuua 1. feomeTpuyeckmne xapaktepucTukm Tpy6 PE-Xa EVOH

RTE 71.0016 RTE 71.0017 RTE 71.0030 RTE71.0018 RTE 71.0019 RTE 71.0024

Tabnuua 4. Dusmnyeckmne xapaktepuctuky Tpy6 PE-Xb
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MapameTp BennunHa napametpa

HomuHanbHbIM HapyXHbIN AameTp, Mm
TennonpoBogHOCTb, BT/M*K

KoaddpuumeHT yanmHenus, K

LllepoxoBaToCTb NOBEPXHOCTY (BHYTPEHHAA TPpy6a),MM

MakcrmanbHas pabouas Temnepatypa, °C

MakcumanbHas KpaTkocpoyuHasa Temnepatypa, °C

MakcumanbHoe pabouee fjaBneHue Npu Temnepatype TennoHocutens 80 °C,mlMa
MwuH.paguyc nsruba, mm

Tabnuua 5. leomeTpuyeckre xapaktepuctuku Tpy6 PE-Xb EVOH

16

0,41
0,14(npw 20°C)
0,20(npwn 100°C)

0,014

95

110

1,0

80

20
0,41
0,14(npwn 20°C)
0,20(npwm 100°C)
0,014
95
110
1,0
100

25
0,41
0,14(npw 20°C)
0,20(npwn 100°C)

0,014

95

110

1,0

125

HomMuHanbHbIl HapyHbI fuameTp, MM
HapyxHblii @, Mm

BHyTpeHHWI @, MM

TonuwmHa CTeHKK, MM

BHyTpeHHwMI1 06bem, M3 /m

Bec nycTon Tpy6bl, Kr/m

Tabnuua 6. Drsnueckmne xapaktepuctuky Tpy6 PE-Xb EVOH

MapameTp Bennuuha napametpa

HoMuHanbHbI HapyXHbI fuameTp, MM
TennonpoBoaHOCTb, BT/(M?K)

KoadduumeHT nuHeinHoro pacwmpeHns mm/m*K

16
0,38
1,9x10

1.4. Texuuueckne n p MeTpbl nonMmepHoit Tpy6sl PE-RT

Tpy6bl ogHocnoiHble Royal Thermo RTE 06.116, RTE 06.120 nonmatuneHoBble C NOBbILWEHHOW TepmocTorkocTbto (PE-RT, Tun 1) n
Tpybbl MHOrocnorHble RTE 06.216 v RTE 06.220 (PE-RT, Tvn 11) ¢ aHTManddy3moHHbiM cnoem EVOH m3roTaBnnBaroTca MeTonoM
3KCTPY3MM M NpefiHa3HaYeHbl 419 UCNONb30BaHNS B HU3KOTEMNEPATYPHbIX CUCTEMaX BOASHOIO OTONAEHUS (Tenble Nonbl,

HOMUHANBHBIA HApYXHbI AMAMETP, M Tennble CTeHbl, 060rPEB OTKPbITHIX MAOLLAAOK) M CUCTEMAX OXNAKAEHMS.

HapyHbiit @, Mmm 16 16 20 20 25 32

BHyTpeHHui @, Mm 14 13,8 18 17,2 215 27,6 Tpy6bl MOTYT NPUMEHATHCA B KAYECTBE TEXHONOrMYECKMX TPYOONPOBOLOB A/15 TPAHCMOPTUPOBAHUS XULKOCTEN, HE arpeCcCUBHbIX K
TonMHa CTeHKM, MM 2 2.2 2 28 35 4.4 MaTepuany Tpyb. Matepuan Tpy6 He nonBepxeH KOPPO3nMU U UMEET HU3KMI KOIPOULMEHT LWEePOXOBATOCTU BHYTPEHHEN MOBEPX-
BHYTpeHHWi 06bem, AM*/m 0,45 0,42 08 0,65 1,02 1,69 HOCTM, YTO MCKTIOYaeT BEPOATHOCTb 06pa30BaHUS OTNOXKEHWI Ha BHYTPEHHUX CTEHKaX. bnarogaps noBbileHHOM rMbKoCcTv Tpy6bI
Bec nycToii Tpy6bl, Kr/Mm 0,089 0,1 0,115 015 0,24 0,39 MUHUMW3NPYETCS KOMYECTBO COeAMHUTENER U NEPEXOAOB, YTO, B CBOIO OYepesb, MOBbILLAET HAAEXKHOCTb CUCTEMBI.

Bbnaronaps cnoto EVOH (kncnoponHoMy 6apbepy) NpOHMKHOBEHME KMCIOPOAA B TENIOHOCUTENb Yepes cTeHku Tpyd PE-RT cocras-

Tabnuua 2. Dusnyeckune xapaktepuc 6 PE-Xa EVOH
e VISMHECKING XaPAKTEPNCTMKY TPY nset meHee 0,01 r/m* B fieHb, 4TO 3HaUMTeNbHO NnoBbiwaeT Tpebosarus DIN 4726 (0,1 r/m?).

MNMapameTp Bennunna napametpa

HoMUHanbHbI HapyXHbI fuameTp, MM d16x2.0 d16x2.2 d20x2.0 d20x2.8 d25x3.5 d32x4.4 Tabnuua 7. [eomeTpuyeckmne xapakTepucTnKkmn pr6 PE-RT
TennonpoBoAHOCTb, BT/(M*K) 0,41 0,41 0,41 0,41 0,41 0,41 RTE 06.1163
KoadppunumneHT nuHeiiHoro paciumpenuns, Mm/m*K 1,4x10* 1,4x10* 1,4x10* 1,4x10* 1,4x10* 1,4x10* ApTuKyn RTE 06.216 150015 POE)

RTE 06.122

RTE 06.121

Tabnuua 3. leomeTpuyeckre xapaktepuctuku Tpy6 PE-Xb

HoMMHanbHbIV HapykHbll iUAMETp, MM
Hapys«Hbiit @, mm

BHyTpeHHui &, Mm

ToNWMHA CTEHKN, MM

BHyTpeHHWI1 06bem, Am3/m

Bec nycToit Tpy6bl, Kr/m

Q4

16
11,6
2,2
0,11
0,09

20
14,4
2,8
0,16
0,14

25

18

3,5
0,25
0,22

HomuHanbHbI HAPyKHbIN AamMeTp, MM
Hapy»xHblii @, Mm

BHyTpeHHWI @, MM

TonuwmHa CTeHKK, MM

BHyTpeHHWI1 06bem, Am3/M

Bec nycToi Tpy6bl, KI/m

0,201

0,111

@5
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Tabnuua 8. Dusmyeckmne xapakTepucTuky Tpy6 PE-RT

MNMapameTp BennunHa napametpa
HomuHanbHbI HapyXHbI ArameTp, MM d16x2.0 d20x2.0 25
TennonpoBogHoCTb, BT/(M*K) 0,4 0,4 0,41

0,14 (npwn 20°C
KoadduumneHT nuHenHoro pacwmnpennsa mm/m*K 1,8*10* 1,8*10* (np )

0,20 (npn 100°C)

Tabnuua 9. feomeTpuyeckme xapaktepuctnku Tpy6 PE-RT EVOH

HomuHanbHbI HapyXHbI ArameTp, MM 16 20
HapyHblii @, Mm 16 20
BHyTpeHHWI @, MM 14 18
TonwmHa CTEHKU, MM 2 2
BHyTpeHHWI 06bem, Am3/m 0,113 0,201
Bec nycToit Tpy6bl, Kr/m 0,089 0,114

Tabnuua 10. Ousnueckne xapaktepuctukm Tpy6 PE-RT EVOH

MNMapameTp BennunHa napametpa
HomuHanbHbI HapyXHbI ArameTp, MM d16x2.0 d20x2.0 25
TennonpoBogHOCTb, BT/(M*K) 0,4 0,4 0,41

0,14 (npwn 20°C
KoadpduumeHT nuHeliHoro pacumperna mm/m*K 1,8%10* 1,8%10* (np )

0,20 (npn 100°C)

TpeboB HMS K NPOEKTUPOB HUIO, MOHT XY M 3KCANY T LuM

1. Mpwn MoHTaxe HeobxoAMMO pyKOBOACTBOBATHLCS ykazaHuamu Cl 73.13330.2012 (AkTyanusmpoBaHHasg peaakunsg CHull
3.05.01-85) «BHyTpeHHMe caHUTapHO-TEXHUYECKME CUCTEMbI 34AHUIAY.

2. MoHTax Tpyb AOMKEH OCYLWeCTBAATLCA NPpK TeMnepaType okpyKatowen cpeabl He Hke +10 °C cneumanbHo NnpegHasHa-
YeHHbIM AN19 3TOF0 MHCTPYMEHTOM. ByxTbl Tpy6, KOTOpbIE XPAaHMANCL UM TPAHCNOPTUPOBAANCH NPU TEMNEPATYPE HUXE
0°C, pomkHbl BbITb NEpe packaTKOM BblAePXKaHbl B Te4eHUM 24 yacos Npu Temnepatype He Huxe +10 °C.

3. MNpwv npoknaake Tpybbl HE [ONYCKAKOTCS CMIOWMBAHUS M 3a10Mbl, @ TakXe pacTarusatolme HanpsxkeHns. CBoboaHble
KOHLbl Tpy6 peKkoMeHAyeTCs 3aKpbiBaTb 3arnyLlWKaMm Bo n3bexaHue nonagaHuns rpsasum u mycopa s Tpyby.

4. Mpu npoknafke Tpy6 B KOHCTPYKLMM MONA HE LONYCKAETCA HATATMBAHME MO NPAMOMN TMHUK, CNEAYET YYUTbIBATb TENNOBOE
pacliuMpeHue v yknanbiBaTb TpyObl 3MENKOW.

5. TpybonpoBog BOASHOrO TEMAOrO NONa AOMIKEH 3a1MBaTbCa HETOHHBIM PACTBOPOM MM 3aKPbIBAaTbCS MOKPbITUEM TONBKO
nocne NpoBeLeHNs rMAPaBANYECKMX UCMbITAHUI Ha repMEeTUYHOCTb. Tpyba npu 3anmMBKe pacTBOpa AOMKHA HAXOAMTLCS
nop pasneHmem 0,3 MlMa.

6. MUHMMaNbHas BbICOTA 3aNMBKM PACTBOPA Ha 4 NOBEPXHOCTbHIO TPYObl AOMKHA ObITh HE MeHee 30 MM. PaccTaHOBKY Henoa-
BMXKHbIX OMOp Ha TpybonpoBoae cnefyet NpoekTUpOBaTh B CTPOrOM COOTBETCTBMU C ykazaHuamu CHull.

7. TpyObl HE AOMYCKAKTCS K MPUMEHEHUIO:

e B CMCTEMAX, MPEBbIAOLLMX AONYCTUMYIO paboyyto TeMnepaTypy u/unu pabouee AaBneHwue;

e B CUCTEMAX LEHTPANbHOro OTOMAEHUS C 3NeBaTOPHbIMU y3namu (n.3.4. CMN 41-102-98);

e B NoOMelLLeHusx kateropun «» no noxapHoi 6esonacHoctu (n.1.3. CM 41-10298);

e [19 paclUMpUTENbHOTO, NPEAOXPAHUTENBHOIO, MEPEIMBHOMO M CUrHaNbHOrO Tpy60NpoBOAOB.

%)
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1.9. Kn ccbl npumeHeHus n kn ccudpuk uus ycnosuid skcnny T umu corn cHo SO 10508

nTOCT P 52134-2003

Tabnuua 7. Knaccbl akcnnyataumm Tpy60npoBoaos

PacueTHasa CpoK cny»6bl npun T C CpoK cnyK6bl CpoK cny>6bl CraHfapTHas obnactb
Temneparypa, Tp °C Tp, ner npuT ., net npu Tmp, Yyacos npYMeHeHunA
1 60 49 80 1 95 100 lopAyee BogocHabxeHwe (60°C)
2 70 49 80 1 95 100 lopsuee BogocHabxeHme (70°C)
20 2,5 BbicoKOTeMnepaTypHoe HanosbHoe
4 40 20 70 25 100 100 oTonneHue. Huskotemnepartyp-
HOe OTOMNJEeHNe OTONUTENbHbIMU
60 25 npubopamu
20 14
5 60 25 %0 1 100 100 BbicokoTemnepaTypHoe oTonneHne
oTonuTeNbHbIMU NPUGopPamMm
80 10
XB 20 50 - - - - XonopgHoe BogocHabxeHne

*Knacc 3 ncknioveH ¢ 1 nioHa 2010 roga. MisamereHne N1, yTB. Mpukaszom PoctexperynuposaHua ot 17.11.2099 Ne506-cT.

T, - TeMnepatypa, Anst KOTOPOW NpedHasHaveHa cucTema Tpy6onpoBoAos
T - MaKcMManbHas TeMnepaTtypa, KoTopas MOXeT ObiTb LOCTUIHYTa Npu paboTe cUcTeMbI

T:::: - MaKCMManbHO A0NYCTMMas TeMnepaTypa, KoTopast MOXeT 6bITb AOCTUIHYTA B C1yvae aBapuu (He 6onee 100 yacos 3a 50 ner):
BblIOMPaAETCA B CTpaHe B COOTBETCTBMUM C HALIMOHANbHLIMMU HOPMAaTMBaMKM nnm knaccamu 1 uam 2.

€C/M 4191 ONpeLeNeHHoro Knacca NpUMeHeHUs CO3AaeTcs TeMNepaTypa Bbillle pacyeTHOM TeMMnepaTypbl CPOKa CyObl 1 COOTBETCTBYIOLLEN TEM-
nepaTypbl, He06X0AMMO CIOXKMTb COOTBETCTBYHOLLME Neprobl Cpoka CTyKObl.«COBOKYNHas TeMnepaTtypay B Tabnuue BKIOYaeT B cebs coBOKynN-
HOCTb Ha3BaHHbIX TEMMepaTyp [15 ONpeaeneHHoro cpoka aty6bl. Hanpumep, COBOKYNHOCTb TeMnepaTyp s cpoka cnyxbbl B 50 neT ansd knacca
npuMeHeHns 5 cknafbiBaeTcs cnepytowmm obpasom: 20°C - B TeyeHune 14 ner, 3atem 60°C - B TeueHne 25 nert, 3atem 80°C - B

TeyeHue 10 net,3aTem 90°C - B TeueHue 1 roaa, 3atem 100°C - B TeyeHme 100 vacos.

Xp HeHwue Tpy6

Tpybbl PE-Xa EVOH, PE-Xb EVOH cuctembl Tpybonposoaos AXIOpress MOryT cknafmpoBaThCs Npy TeMnepaType, He NpeBbilatoLLen
30 °C, a Takke xpaHuTbcs Npu Temnepatype He Hke O °C. CnenyeT He noaBepraTb Tpy6bl AMHAMUYECKMM HArPy3KaM W YYMUTbIBATb
BOCMPUMMUYMBOCTb TPYD K BO3LENCTBUIO YNbTPAadUONETOBbIX TyYEN.

Q7
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1.10. Xummnueck s yctorumsocts Tpyd AXIOpress

Tabnuua 8. Xumunyueckoi yctoinumnsoctu Tpy6 AXIOpress

Y- YOOBNETBOPUTENBHO, 0- orpaHmnyeHHaAa YCTOVI‘-II/IBOCTI:, M - moxeT BO3HNKHYTb HaNpPAXeHHOCTb, H- HEeynOoBNeTBOPUTENbHO.

AfMnNUHOBasA K1CNoTa
A30THaA K-Ta

A30THaA K-Ta
AKpunosas amynbcua
AKpunoHuTpun
Akpuncynbdokucnota
Anudatnyecknin cnmpt
Annunosblii cnupt
ANOMUHNI a30THOKNCAbIN
ANIOMUHNI YKCYCHOKWCbIN
ANOMUHUA TMAPOOKUCH
AnilomnHua KapboHaT
AnOMMHUA OKcanaT
AntoMuHus cynbdat
AniomnHua dTopug
AnilomnHuA xnopua
ANOMWNHNA XNOPOKUCh
AMUN XNOPUCTBIN
Amunauyetat
AMUNOBBIV CNUPT
AMUHOYKCYCHaA K-Ta
AMMOHNI

AMMOHUIA pOJaHNCTbIN
AMMOHMUIA YKCYCHOKMNCIIbIVA
AMMOHUA BuKapboHaT
AMMOHVA TMJPOOKUCH
AMMOHMA KapboHaT
AMMOHUA MeTadochaT
AMMOHUA HUTpaT
AMMOHMA OKcanat
AMMOHMA nepcynbat
AMMOHUA cynbdat
AMMOHMA cynbdua
AmMOHMs pocdat
AMMOHMA GTOpUA
AMMOHMA Xnopua
AHUAUH
AteTodeHeTnanH
AueTuneH

AueToH

AuetodeHoH
beHsanbaerug
BeHzonn xnopucTbiii
BeH3oiiHan k-Ta
beHson
BeHsoncynbdokucnora
BbeH3odpeHoH

Bop TpexdTopucTbIi
bopHua K-Ta
Bopo¢TopucrosopopopHas
K-Ta

Bpom (knpkocTb)

Bpom (nap)

Q8

50
96

100
100
100
96

BCe

100

100
100
100
100

100
100
100
100

100

100

Bbl-
Cco-
KaAa

I

<
B

O X 0 ¥ ¥ X X X 0 XK X X X X XX XX XX X X XXX NXNXKXNXLNX 0 0 0 X X X KXKXKXNKXKKXKKKKKKKX

y/m

<

I

<
§I‘<OO‘<‘<‘<‘<O‘<‘<‘<‘<‘<‘<‘<‘<‘<‘<‘<‘<‘<‘<‘<‘<OO0‘<*<‘<‘<*<‘<‘<‘<‘<‘<‘<‘<‘<E

< <

BpomuctoBofopoaHan k-Ta
BpomucTbin meTun
BpomHas Bofa
BbpomHoBaTas k-Ta
BpomoxnopometaH
ByTtagnen

ByTaH (ra3oo6pa3sHbii1)
ByTaH (xnakun)

ByTaHon

ByTuneH rnukonb

ByTunoBbin cnvpT
ByTnoBbIN 3GpUp YKCYyCHOW K-Tbl

BuHHasA k-Ta

BuHHasA K-Ta (BogHbIiA p-p)
BucmyTa kapboHat
Bonopon

Bogopopn 6pomucTbii
Bopopopa nepekncb
Bopopopa nepekucb
[a3 npupoaHbIn
[ekcameTuneHTeTpPanuH
lekcaH
lekcaxnop6eHson
lentaH

mapasuH

TnapasuH rupgpat
MapoxMHoH
[mukonesas K-Ta
[MekarnapoHadTanvH
J[nbyTnoBbIi 3Gpup NnpocToi
Anbytundranart
[urekcun ¢ptanat
[vrnukonesas K-Ta
AvHatpuindocdat
[nokcaH 1,4
[AuvokTundTanat
AndeHnnosbin 3¢pup
JAnxnop6eHson - O
[nxnopbeHson - P
JInxnopykcycHas K-Ta
JMxnopyKcycHas K-Ta
JvxnopataH
[nxnopataH
[nxnopatuneH
[nsTneH rmukonb
[y6unbHas K-Ta
Kenesa (2) cynbdat
»Kenesa (3) cynbdat
XKenesa Hutpat
Kenesa conu

XKenesa xnopug
MKuposble KNCNOTbI

MN306yTrnoBbIn cnupt

Sat.
10
100
100
100
100
100
100
100

100

100

100
10
30
90

100
100
100
100
100
100

30
100
100
100
100
100
100
100
100
100

100
50
100
100
100
100

100

I < I

I

< < 0 <

y/m

o

< K K X ¥ <K < <

y/m

I

y/m
y/m

y/m

<
S <
4

O 0 X X 0 0 0 X X <

I

y/m
y/m

< K KX K <

y/m

I < I

I

I ¥ X ¥ KX < <

~<

y/m

x

< < <

<
S <
=

I 0 2 X X X X X < I

O < O I

I

y/m
y/m

< X <X <X <

M300KTaH

M3onponunoBsbii cnnpT
M3onponunosbin cnnpt
M3onponunoBbiii 3¢up
Kanwuit a3oTHOKMCAbI
Kanuin 60pHOKMCIIbIN

Kanuia 6pomucTbin

Kanuii 6poMHOBaTOKUCbIV
Kanuii nByXXOMOBOKMNCAIbIA
Kanuii AByXXpOMOBOKMNCAbIV

Kanwui xene3ocnHepoancTbIi/
KEenesncToCUHePOANCTHIN

Kanwuit noguctbiii
Kanui Kucnblin cepHOKUCAbIA

Kanui Kncnblii yrnekucnbiin
Kanun megpb (1) - unaHucToBo-

[OPOAHbIN

Kanwuit HapcepHOKMCbIN
Kanuit cepHOKMCAbIi
Kanuin yrnekucnbin
Kanuin dToprcTbin
Kanuia xnopuctbiii
Kanuin xnopHOBaTUCTOKUCbIV
Kanuit XxpoMoBOKMUCAbIN
Kanui ymaHumcTbin
Kanuia xnopucTbiii
Kanuin xnopHOBaTUCTOKNUCbIV
Kanuit XxpoMoBOKMUCAbIN
Kanui ymaHumcTbin
Kanwna ruppookucb
Kanua ruppookucb
Kanua ruppookucb
Kanua nepmaHranat
KBacupl

Kucnopop

Kpeson

Kpe3on TexHuyecknia
KpemHeBas k-Ta
Kennon

JIumoHHas K-Ta

MarHuit a30THOKMCAbII
MarHwuin yrnekucnbi
MarHuit xnopucTblii
MarHua ruapooknchb
MarHusa cynbdat
ManenHoBas k-Ta
MacnaHas k-Ta

Mepau conu (BogHble)
MeTun akpunat

MeTun xnopucTbii
MeTtunrnukonb
MeTuneH xnopucTbi
MeTunosbin cnupt
MeTuncepHas k-Ta

MeTunumknorekcaH

100
100
100
100

50

100
100
50

100

50
100
Sat.

100

< K KX X X <X 0 < X<

0 ¥ ¥ ¥ ¥ X X X X X X X X X X X X X XK xx x K x x x x <

<
I‘<‘<‘<‘<‘<‘<‘<‘<E

I < O

< XK X X X X<

I ¥ ¥ ¥ ¥ ¥ ¥ KX X X X X KK XK XK XX XXX KXKXKXKXKXKX ¥ xx xx x <

<
B

I <X 2 X X X X x <

KoHu.

MeTnnaTunkeToH
MoHoxnop6eH3on
MoHoxnopyKcycHas K-Ta
MypaBbuHas K-Ta

Mblwbak

MblwbAKoBasA K-Ta

HaTpuin a30TUCTOKMCbIN
HaTpui a3oTHOKMCAbIN
HaTpwit 6eH30MHOKUCAbIN
Hatpwuin 6opHoKMCAbIv
HaTpuin 6pomuncTbiii
Hatpuin [iByyrnekucnbiin
HaTpuit AByXpOMOBOKUCAbII
HaTpuit BeTMOHOBOKMCABIN

Hatpwuin xene3ocnHepoancTbiin/
XenesncToCHePOANCTbIN

HaTpwuii KpemHeKncnbin
(cunukar)

HaTtpuii opTodpocdopHo-
KNCTbI

HaTpwii cepHOBaTUCTOKNC-
NbIf (Tocynbdar)

Hatpui yrnekncnbii
Hatpwuin ¢pTopuctbiii
HaTpuin xnopucTblin
HaTpuin xnopHOBaTOKMCAbIN
HaTpuin unaHncTbIn
HaTpua 6ucynbdat
HaTpua rugpookuncb
Hatpua nep6opat
HaTpua nepekucb
HaTpua cynbdug
Hatpua cynbdut
HadranuH

Hukensa conun

HukoTuH

HnkoTuHoBaA K-Ta
Hutpob6eHson
HutpornuuepuH
HuTpo3Hble rasbl
Hutpotonyon - O

O30H

OnenHoBas K-Ta

Oneym

OnoBo AByxxyiopucroe
OnoBo yeTbipexxnopucroe
ManbmnHoOBasA K-Ta
MeHTan

MNeTponenHblin 3dpnp
MNMukpunHoBas K-Ta
MupngunH

MponaH razoo6pasHbii
MponaH cXmKeHbI
Mponaprunosbin cnupt
MponuneH xnopucTbin
Mponunosbin cnnpT
MponuoHoBsas K-Ta
MpocToi anaTnnosbin 3dup
MNceBpokymon
PesopuuH

PTyTV unanmng

100

100

10

100

100
100
100
100

100

100

100
100
100

100
100
100
100

100
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I

PTyTb

CanuuunoBas K-Ta

CBuHUa ayeTaT

CeneHoBasd K-Ta

Cepa

Cepebpo a3oTHOKMUCOE
CepHas k-Ta

CepHas K-Ta

CepHucTan K-Ta
CepoBogopoa
Cepoyrnepopn

Cepbl AByOKNCb

Cepbl TPEXOKNCb

ConAHan K-Ta

CreapuHoBas K-Ta

Cynema

Cypbma

Cypbma xsiopucras
TeTpabpommeTaH

TeTpamuH

TeTpaxnopataH
Tuornukonesas k-Ta

TOHUN XNOPUCTBIN

TnodeH

Tonyon

Tpukpesundocdar
Tpuxnopatunex
TpuxnopatuneHa pocdat
TpvsTaHonamuH
Yrnekucnbiii ras (cyxoi)
Yrnepog YepbITeXXnopuCTbI
Yrnepopa AByoKMCb (BnaxHas)
TpuxnopyKcycHas Kk-Ta
TpuxnopatuneH
TpuxnopatuneHa ¢ocdar
TpuaTaHonamuH
Yrnekucnoiii ras (cyxom)
Yrnepop YepbITEXXI0PUCTbIN
Yrnepopaa ABYOKWCb (BnaxHas)
Yrnepopa ABYOKMCb (CyXoi1)
Yrnepopaa okucb

YKcycHas Kucnota

YKcycHas kucnota

YKCYCHOW KNCNOTbI aHrMApuA
YKCycHbIV anbaerng

®eHon

QOeHon (TBeppan dasa)
®opmanuH

Qopmanbaerng,

QocreH

Dochop TpexBaneHTHbIN
coflepxawuin

DocdopHas K-Ta
DocdopHas K-Ta
DocpopHas K-Ta
®ochopHbI aHrapua
Oranesan K-Ta
DTanesblit aHrUAPUA
OTop F

OTopucTan K-Ta

Sat.
100

50
95

30

Hus-
Kaa

100

KoHu,.

100

100
100
100
100
100
100

100
100
100
100
100

100
100
100
100
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40
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®ypdypon
XVHUH

Xnop (ra3 BnaxHbin)
Xnop (KupKkui)
Xnopanbrugpat
Xnop6eHson
XnopucTbiii cynbdug
XnopHas Boga
XnopHas Kucnota
XnopHas kncnota
XnopHas Kncnota
Xnopogopm
XnopcynbpoHoBas K-Ta
XnopykcycHas K-Ta
Xpoma conu
XpomoBas K-Ta
XpomoBble KBacLibl
Llapckas Boaka
Linknorekcan
LinknorekcaHon
LlnknorekcaHoH
LivHK yrnekncnbin
LinHka okncb

Linnka cynbdat
LinHka xnopua
LllaBeneBas k-Ta
DTUN XNOPUCTBIN
STunakpunat
STunayetar
Stnn6eHson
DTUNEH XNopruapuH
DTUNEH XNI0PUCTbIN
DTUNEHrMNKONb

STUNeHANaMUHTETPaYKCYC-
Has K-Ta

STUNOBbIN CNUPT
Sdup
AHTapHana K-Ta

MACHA

AHucosoe macno
beH3nH

[Bo3aUYHOE Macno
NusenbHoe TONNMBO
KapHay6ckunin Bock
Kactoposoe macno
KepocnH
Kokocosoe macno
KopunuHoe macno
Kykypy3Hoe macno
JNaHonuH

JlbHAHOE Macno
MaszyT

MeHTon

MoTopHoe macno
MaTHoe macno
HedTtenponyKrbl
OnusKoBoe Macno
ManbmoBoe macno
MapadpuHosoe macno
MapaduHoBbIN BOCK
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100
100

20
50

70
100
100
100
Sat.
Sat.
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100
100
100
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100
100
100
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100
100

100
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100
Sat.
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100
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100
100
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MuyennHbIn Bock 100 KenatuH y TomatHbIn KeTuyn
PbI6uin XXunp 100 y Kene 100 y y TomaTHbIN COK y y
CoeBoe macno 100 y y MuneoTHoe macno y Ykcyc Bce y y
CocHoBoe macsio 100 o H Kakao y y OpyKkTo3a y y
TBepAbIV Xu1p 100 | vy Koka kona y Yait y y
TepnenTUHkoe Macro 1001 e | n Kopuua Y MPOMBILUAEHHBIE XUAKOCTY
TpaHchopmaTopHoe Macno 100 y o Kodpe y
Yant-cnuput ylo o Kpaxman y y AHTUGPY3 y y
XBoiHOE Macno 100 |y y TIIMOHHBIN COK y y bypa y y
Xnonkosoe macno y/m | y/m Maprapu 100 y y Bazenun 100 y y
LutpoHennosoe macno H H Meg y y KupakocTtb AnA rmppaBnnKkn 100 y o
MWLLEBLIE MPOAYKTI Monoxo y y  Kpeson(eopnui) vy
AHaHacoBblIi COK y y flanpura 100 Y Y EPEM ooy :22 ) 0
Bpenan y MaToka y y nPGOSOT ) y y
MaxTa y aK [iNA HOTTel U XNAKOCTb 100 5 o
BaHunuH y ANA ero CHATUA
BuHHBIN cnnpT 100 y JlSkT y y Meb6enbHblii nak 100 | y/m o
BuHo 100 y Mepeu y y Mopckas Bopa y y
Bucku 40 | y/m Mueo y y Motolme cpeacTsa ym | ym
lBo3AMKa y Pom y y Ot6envBatenb o o
MmuuepuH 100 | y/m | y/m Cano y Monogoii Bock 100 |y o
Bbl- CaxapHbiii cupon 100 y y Cmona 100 y o
MMuuepuH (BoaHbIN) co- y | ym Caxapo3a 100 y y Tanbk y y
“n Cupp y/M | y/M  TopmosHas *naKoCTb 100 y/m | y/m
TMyLepuH (BOAHbIN) T(Vla-: y y CRunBKU y YepHuna 100 y y
nioko3a y y Coposas Bogja y WamnyHb y y
Topunua y y Cok anenbCcMHOBbIN y y SMmynbcnn 100 ym | ym
Lxem 100 | vy y CoK rpeindpyToBbiit y y ($oTorpaduyeckue)
B 4 |y | o  Comdpysrosme Y Y omosamisimeranonm i | i
Jpoxxn 100 y y Teopor y CnMpTom

1.11. @utunru AXIOpress

Tpy6bl AXIOpress coeanHSIOTCS NPy NOMOLLYM NAaTyHHbIX COEAMHUTENbHbIX AeTanei (GUTUHIOB), KOTopble NPeACTaBAAOT CO60M LWMPO-
KW COpTaMeHT U34ennin U LensTca Ha 2 OCHOBHbIE KaTeropuu:

e OUTWHIM Ang coeanHeHns Tpyb Mexay coboi;

e OUTWHIV ANg COEAMHEHMS C APYTUMU YaCTAMM CUCTEMBI (H4epe3 CTaHAapTHYH Tpy6Hyto pe3bby).

CyLLecTBytoT CnesyroLime TUnbl COeANHEHWI HENOCPEACTBEHHO TPYDObl U QUTUHTA:

e KOMMPECCMOHHOE (LaHroBoe) — pa3bopHOe COeAMHEHME CO WITYLLEPOM M Pa3pe3HbIM KOMbLIOM;

e 00XMMHOE - Hepa3bopHoe coeAnHeHWe NOCPEACTBOM CBOMCTBA MOMEKYNSPHOM NaMsTH;

e npecc - Hepa3bopHOe COeAMHEHME C HAABMXKHOM MMNb30W (MPecc-BTYAKOMN).

B accoptumenTe AXIOpress npucyTCTBYeT NONHAs aCCOPTUMEHTHAS JIMHENKA, YTO MO3BOIUT PELUUTb NtoOble TEXHWUYECKME 3a8auN.
Cepusa @uTuHros cuctemol Tpy6onposoaos AXIOpress 13rotaBnnBaeTcs MeTOAOM FropsYen WTaMMoBKK U3 KOPPO3MOHHOCTOMKOW,
CTOMKOM K 06ecumHKmnBaHMIO natyHu mapku CW617N cornacHo TpeboBaHmii ctaHaapTtoB EN 12165 8 EBpone n TOCT 15527-2004,
COOTBETCTBYIOT KNlAacCy A M OTBEYAIOT CaMbIM BbICOKMM TpeboBaHMAM. [TOKPbITUE HUKENb + XPOM 3aLUWUTUT OT OKMCIEHMS NATYHM.
Bo3moxHoCTb ncnonb3oBaHus GutuHros AXIOpress B poCCUIACKMX CUCTEMAX OTOMNEHUS U XO35MCTBEHHO-NUTLEBOTO BOLOCHA6-
XeHWUs noaTBepxKaaeTcs Hanuunem ceptndukatos coorBeTcteus FOCT P, TpeboBarmam TP TC u rurneHnYeckoin oLeHKoM KayecTBa.

On cHocTb Koppo3uH

BHe 3aBMCMMOCTM OT NpUMEHSEMOro MaTepuana st NpoM3BOACTBA GUTUHIU M YCTPOICTBA AN1St NMUTbEBOTO BOLOCHAGXEHNS MOTyT
6bITb NOABEPXKEHbI KOPPO3UMU.

B HEKOTOPbIX Cly4Yasix KOPPO3Usi MOXKET MOSIBUTLCS U NMPU KauecTBe BOAbI, COOTBETCTBYHOLLEM TPeOOBaHUSM AEUCTBYIOLLMX HOPM U
CTaHAapToB.

CyLLecTBeHHOE BAMUSHME HA KOPPO3UIAHYKD arpecCMBHOCTb BOLbI OKa3blBAET COAEPXKAHME B HEM rMApOKapbOHATOB U XNOPULOB,
BbICOKOE COAEP>KaHWe KOTOPbIX HEFraTUBHO BAMSET HA KOPPO3MOHOCTOMKOCTb MAaTEPUANOB.

aKTOpbl, B3aMMOLEMCTBUE KOTOPLIX BAWSIET HA CTOWKOCTb MaTepUanoB K KOPPO3uu:

100
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¢ XMMWYECKMI COCTaB M CTPYKTypa MaTtepuana

e (dU3MYECKMe U XMMUYECKME CBOMCTBA BOLbI, NPUMECH

e CXeMbl NPOEKTUPOBAHMS U MOHTaXa

e TUMN COEAMHEHUM

e BBO[ B 3KCM/yaTauuto (METOAbI ONPECCOBKU, MPOMBbIBKM, ie3UHPEKLMM)

e TeMmmnepaTypHble YCI0BUS SKCNayaTaLuum

[puMeHeHWe [ONONHWUTENbHbBIX CPeACTB 06pabOoTKM BOAbI NS CHUXKEHMS XECTKOCTU, HanpuMep, CyLLeCTBEHHO MEHSET ee KOppo-
3uiiHOe BO3AeNCTBME Ha MaTepuansl. [Ins nonyyeHus TO4HOM MHOOPMALMKM M NPefoTBPALLEHUS KOPPO3UM HEODXOAMMO YTOUHSTb
BCe NOAPOBHOCTM Y MOHTUPYIOLLEN MM IKCMTYaTaLLMOHHOW OpraHu3aLmu.

B cootBeTcTBUM € TpeboBaHuamum CM 51.13330.2011
(akTyanusmposaHHas pepakums CHull 23-03-2003)
HU B KOEM C/lyyae He cnepyeT AOMYyCKaTb NPSIMOro
KOHTaKTa QUTUHIOB CO CTPOUTENbHBIMU SNEMEHTAMMU.
®utnHrn cucrembl AXIOpress He06x0AMMO 3aLLMLLIATD
OT KOHTaKTa C 6ETOHHbIM NOKPbLITUEM CO CTEHAMMU,
rMNCoM, LEMEHTOM U APYrMMU BbICTPOCXBATbIBAOLLMU-
MUCS MaTepuanaMm C NOMOLLbIO COOTBETCTBYIOLLETO
3aLUMUTHOrO NOKPbITUS (TEMIOU30NALMS, MNACTHK). PucyHoK 4. OuTiHrn AXIOpress

1.11.1. M pxupoBk uTHHros :

Ha Bce putnHrn Royal Thermo HaHeceHa MapKMpoBKa C yKa3aHWeM RTE 16.007//16
cnenyoLWmMX NapamMeTpoB: 9l

3 | -
e Jlorotun dupMbI-U3rotoBuTENs ﬂ I s T
I/

e ApTukyn petanu

+  Pasmep “ Q;#RT '\J"B‘*

2-F 16
|
14
i
\

Il

¢ Mapka natyHu

2. TEXHOJIOTUA COEOMHEHNA

B cucreme tpyb6onposoaos AXIOpress ncnonb3yeTtcs akcManbHas TEXHWKA COeiMHeHUs Tpyb — caMas HaAeXHas Ha CeroAHALHMA
[leHb 33 CYET OTCYTCTBUSI PE3UHOBBIX YNIOTHUTENEN.
AKCManbHas TeXHUKa COeLMHEHNS TPYD M3 CLUIMTOrO NONN-
3TuneHa Bnepsble Obina paspabortaHa B 1984r. CyTb TexHoO-
NOTWM 3aK/KYAETCS B aKCUANbHOWM 3anpeccoBke Npeagapm-
TeNbHO PaCLUMPEHHOM TPYObl HA PUTUHT C UCMONb30BAHMEM
Npecc-BTYNKM.

B 0oCcHOBe 3TOW TEXHUKM NIEXXUT CBOMCTBO MONEKYNSPHOWM
namatv cwurtoro nonnatunexa. Cluntble TpyObl obnasatot
«3(MDEKTOM NaMATU»: NOCNe U3MEHeHUS GOPMbl MaTepuan
CTPEMUTCS BOCCTAHOBUTb CBOKO MEPBOHAYaNbHYO GOpPMY.
Bbnaropaps addekTy namMaTM MOXHO, HanpuMep, BoccTa-
HaBAMBaTb MeCTa nepernboB C MCNOAb30BAHMEM NPO-
MbllneHHoro deHa. HecwuTble Tpybbl Mpy 3TOM Havanu
6b1 NNaBuTbCS. dPdEKT NamMaT NpeaoTBpaLLaeT nnasne-
HWe MaTepuana nof AaBNeHNEM. ITO ABNSETCS OFPOMHbIM PUCYHOK 5. AKCHanbHOe CoeanHeHMe Tpy6OonpoBooB

MIOCOM ANst TEXHONOrMK coeanHeHus. CLUMTbIA NOIU3TUNEH

(PE-Xb), n3 koToporo m3rotoBneHbl Tpybbl AXIOpress, He MeHsieT GOpMY M NPU PaCTSKEHUU.

JbdeKkT NnamMaTh AenaeT BO3MOXHbIM UCMOAb30BaHWE TEXHONOMUK CoeanHeHus 6e3 ynnoTHUTeNbHbIX konel,. CoeanHeHue Tpybbl 1
bUTUHIa HaLeXHO BUKCUPYETCS NPY NOMOLLM OCEBOM NPECC-BTYNKM (HAABUNKHOM rUAb3bl).
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2.1. MNpenMyliecte  KCM NbHOM TEXHONOTUM COEAMHEHMS

e cootBeTcTBMe TpeboBaHuam TOCT 15763-2005 «CoeanHeHunsa Tpybonposonos pesbboBbie Ha Py no 63 Mlla
(no ~630 krc/cm2). ObLme TeEXHUYECKMe YCNOBUS»

. BO3MOXHOCTb 3aKpbITOM pa3Boaku cornacHo CHul 41-01-2003, CM 30.13330.2012.

*  YHWBEPCaNbHOCTb GUTUHIOB ANISt BCEX CUCTEM TPYO, Biaroaaps YeMy YMEHbLIAETCS PUCK NepenyTaTb GUTUHIU U YMEHbLIAETCS
TpebyeMblit aCCOPTUMEHT Ha CKIAJE;

*  BO3MOXHOCTb BU3YaNlbHOrO KOHTPONS;

e 0TNagaeT HeobXOAMMOCTb KaNMBpoBaTh TPYBY U CHUMATL dackKy;

*  MWHMMANbHOE CYXXEHWE NMPOXOLHOIO CEYEHMS 33 CYET pa3BasbLOBKM TPYObl HA GUTHHTE;

*  CaMOYMIOTHEHME (YNJIOTHUTENEM CNTYXKUT CaMa CTEHKA Tpy6bl, HAABUHYTAs HA MOBEPXHOCTb GUTHHIA);

*  UCK/IYAKOTCS HEHAAEXHbIE PE3UHOBbIE YNOTHUTENN;

*  CHWXEHWe COMpOTUBNEHUS U obecrnedyeHre abcontoTHO BeCLIYMHOM KCNIyaTaLUmn CUCTEMBI.

3. TPEBOBAHMA K MOHTAXY CHUCTEMbI

[lng BbINONHEHMS coennHeHnit B cucteme Tpybonposonos AXIOpress HE0OXOAMMO MCMONb30BaTh TOMLKO OPUTMHANbHbIE MHCTPY-
MeHTbl Royal Thermo.
*Mepep, Hayanom paboTbl cnefyeT BHUMATENbHO 03HAKOMUTLCS C MHCTPYKLMSIMKM NO paboTe MHCTPYMeHTa.

7 T 3)
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PricyHok 6. KomnnekT pyuHoro nHctpymeHrTta Royal Thermo (apt. RTT 16.032)

MOHTaX M 3KCnayaTaums cMcTeM MHXeHepHoro obopynoBaHus ¢ Tpybonposogamu AXIOpress ocyLLecTBASIETCS COMNACHO TEXHU-
4eCckMM TpeboBaHWIM NPOM3BOAMTENS C MOMOLLbIO CMELMANbHOIO MHCTPYMeHTa npu cobnoaeHnn Tpebosanuin CMN 41-102-98 n

CIM 40-103-98. Py4Hoi MHCTPYMEHT 419 MOHTaXa cucTeMbl (puc.6) no3sonseT pabotats C TpybonpoBoAaMu AMAaMeTPOM A0 32 MM.

3.1. MoHT x cuctemsl Tpybonposogos AXIOpress ¢ MOMOLLbIO PYYHOrO MHCTPYMEHT

W r1 W r2
N
\
/~
Tpyby 06pesatb Tpy6OPE3HbIMM HOXHMLAMM MO Nps- Mpecc-BTy/AKY HaABUHYTb Ha Tpyby. Maakas ctopoHa (6e3
MbIM YFIOM. HapYXKHOIO KOMbLEBOrO BbICTYNA) AO/KHA ObiTb HanpasieHa

B CTOPOHY QUTUHTA.
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W r4
YCTaHOBWTb B PYYHOM MHCTPYMEHT PaCIUMPUTENbHYIO FONOBKY Tpy6y HamBMHYTb Ha GUTUHT [0 NoCneaHero 3y6ua. HaasuraTs
COOTBETCTBYIOLLETO Pa3Mepa, HafBUHYTb KOHELL TPYBbI 0 yriopa [10 yropa HeT HeoBX0AUMOCTH.

Ha PacLUMPUTENbHYIO FOJIOBKY, OC/IE YETO PACLUMPUTL €€. 3aTeM
Tpy6Gy NOBEpHYTb HA YETBEPTL 060POTA M PACLUMPUTL ELLE pas.

B 3aBMCMMOCTM OT AMaMeTpa CoeAnHeHUs cnemyeT BbiGpaTh
COOTBETCTBYIOLME MAaPKUPOBAHHbIE HacaLku. 3aUKCMpoBaTh
Hacaaku B rHE3[aX PyYHOrO MHCTPYMEHTA [ 3aNpecCoBKM.
Pa3BecTu Hacaaku, BNOXKUTb GUTUHT 1 NPECC-BTY/IKY B FONIOBKY
3anpeccoBathb Npecc-BTyNKy Ao GuTHHra. He gonyckats nepekoca
MHCTPYMEHTA OTHOCUTENBHO COEAUHEHUS. IHCTPYMEHT LOMKEH
YCTaHaBNMBATLCS POBHO M MOA NPSMbIM Yr7I0M 6e3 NepekocoB
OTHOCUTENBHO OCU TPYObI.

wmmca 3a30p - oKono 0,5 MM Mexny qJMTVIHFOM ] I'IpeCC-BTy.ﬂKOVI - 3T0 CI'IELIMCbMKa MEeTOoAa U Ha Ka4yeCTBO COeaUHEeHUAa

f MHCTpYMEHT AOMKEH YCTaHABIMBATLCA POBHO U MO NPAMbIM YI/IoM 63 nepekocoB OTHOCUTENBHO Ocu Tpy6bl. OcTato-
He BUsET.

3.2. MOHT X C NOMOLWbBIO H C BOK
M CT HA PTHOrO MPECC-UHCTPYMEHT

C nomolwbto Hacagok 14-40 u 40-63 MOXXHO MOHTMPOBATL CUCTEMBI
Tpybonposonos AnameTpom oT 14 no 40 MM 1 oT 40 oo 63 MM,
COOTBETCTBEHHO. 1N paboThbl ¢ Hacafikamu TpebyeTcs CTaHAAPTHbIN
3NEKTPONPECCOBbINA MHCTPYMEHT C ycunmem 32 kH.

PrcyHoK 7. Mpecc-nHCTpyMeHT
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Ta6nuua 8. Cnncok nponsBoanTesiel CTaHAAPTHOMO SNIEKTPONPECCOBOrOo MHCTPYMEHTa.

Ne n/n HaumeHoBaHVe MHCTPYMEHTa, NPOU3BOANTENb Mopenb

. ECO1
1 NOVOPRESS (Mapress, Geberit) ASO]
EFP2

2 ROTHENBERGER Romax Pressliner (Eco)

Power-Press ACC
Power-Press E

3 LR Power-Press 2000
Akkupress
3.3. JJeMOHT X cucTemsl a

B cnyyae HeobXxooMMOCTM AEMOHTaXa COeAMHEHNS MPU HEKQYECTBEHHOM BbINOIHEHWUM, MOAEP-

HM3auMK MO0 NOBTOPHOM WMCMOb30BaHWMM GUTUHTA HEODXOAMMO:

a) obpe3aTb Ty YacTb TPyObl, HA KOTOPOW HAXOAUTCS QUTUHT;

b) HarpeTb MecTo coeanHenns fo 1300C c NoMOLLbi0 CTPOUTENLHOTO GEHA, OTCOEAUHUTD

Mpecc-BTYNIKY C OTPe3KOM TpyObl OT GUTUHTA.

DUTUHT, KOTOPbIA NOANEXMT AEMOHTAXY, HEOOXOAMMO NONHOCTbIO OTCOEAMHUTD OT TPY60MPOBOAaA,

4TO6bI AENCTBYIOWMIA TPY6ONPOBOL, HE NOABEPrancs BO3AeNCTBMI0 TeMnepaTypsl Bbilwe 110°C.

Ha @uTuHrax c HeckonbkMMK O0TBOAAMM HEOOXOLMMO YAANUTL BCE COEAMHEHMS:

e 3anpellaeTcs NPOM3BOAUTbL HAarpeB C MCMONb30BaHMEM OTKPLITOrO NAaMEHMU;

e 3anpeliaeTcs OTCOEAMHSTb HarpeTbli KOHeL, TpyObl HE3aLLMLLIEHHONM PYKOM, ANS 3TOrO
Heobx04MMO MCMONb30BaTh KNeLly;

e [laTb GUTUHIY AOCTaTOYHO OCTbITb M OYUCTUTB €ro OT 3arps3HeHuit. [locne npoBepku ero
TEXHUYECKOTrO COCTOSHMSI BO3MOXHO MCMOMb30BaTh €ro NOBTOPHO.

7

3.4. Obuwpe yK 3 HMS MO MOHT XY CMCTEMbI

ﬂpl/l BbIMNOSIHEHWM MOHTaXa CMUCTEM OTOMIEHUS M BOAOCHABXKEHMS, @ TaKXKE CXKATOro BO34yxa cnenyetr cobnoaatb ,El,el;ICTBy}OLLI,I/Ie
TEXHUYECKKME NpaBuia, HOPMbI U Tpe6OBaHVIﬂ. MOHTaX A0MIKEH BbIMONHATLCS TOIbKO cneunannsnpoBaHHbIMKM KOMNAHUAMMU, C yHe-
TOM HUXE NepedncneHHbIX pEKOMeHﬂ,aMMﬁ.

PesbboBbie coegnHeHund

CornacHo TpeboBaHwuit ceoga npasun CM 73.13330.2012 «BHyTpeHHWe CaHUTapHO-TEXHWUYECKME CUCTEMbI 3AaHNIY, BBELEHHDbIN B
nencreme ¢ 01.01.2013, pesbboBble coenmHenns Tpyb npu Temnepatype go 105°C ynnotHatoTcs nentort ®YM munu nbHAHOM nps-
[L,bt0, NPOMUTAHHOW 3aMeLaHHbIMK Ha 0nnde CBMHLOBLIM CypuKOM/6ennnamm unm cneuuanbHbIMU YIOTHAOLWMMKU NacTaMu-rep-
meTukamu. Mpu Temnepatype Boiwe 105°C ons ynnoTHeHUs cnepyeT UCNonb30BaTh acHecToByo NpsLb BMECTE C JIbHSHOM Npsfbto,
MPOMUTaHHblE 3aMeLlaHHbIM Ha onnde rpaduTom.

YnnotHeHne pe3bbOBbIX COEAMHEHMI NTBHOM — CaMOE CTAapOe M LUMPOKO pacnpocTpaHeHHoe. [1ng ynnoTHeHWs noHanobuTtcs neH,
KOTOPbI LOMKeEH ObITb 31aCTUYHBIM, C TOHKMMUM NpaasaMu, 6e3 3anaxa u 6e3 mycopa B npsasx. Camas npoctas nacra Ang ynaoTHeHUs
— 3TO ryCTOTEPTbIN CBMHLIOBbIN CypuK Mnm 6enuna Ha HaTypanbHoi onude. [1ns ee NpurotoBneHMs B HYXXHOE KONMYECTBO CypMKa UIn
6envn HanMBaOT HEMHOTO OIMMbI 1 XOPOLIO pa3MellnBatoT. ONTMManbHAs rycToTa NacTbl — Kak Y O4eHb XXMPHOM CMeTaHbl. [1acta He
[LO/MKHa Teub, HO 0653aHa XOpOoLO pa3MasblBaTbCs TOHKMM cnoeM. CornacHo TpeboBanuii CIM 73.13330.2012, ong ocyLleCcTBNeHNs
YNAOTHEHMS OT NYYKa NIbHSAHOTO BONOKHA HEOBXOAMMO OTAENUTb NPALb C TAKUM KONMYECTBOM HWUTEH, YTOBbI B CKPYYEHHOM COCTO-
SHUK e€ anameTp Obin paBeH UK HeMHOro Bonblue rybuHbl pe3bbbl Ha MOHTUPYeMOM anemeHTe. [Ins pe3bb 1/2"u 3/4" nnameTp
npsaan npumepHo paseH 0,8 MM; ons pe3bb 1" v Bbilwe AMameTp Npsan NnpuMepHo paseH 1,2 Mm.AnnHa npsaamn noabupaercs Takum
06pa3oM, 4ytobbl 0becneynTb KONMYECTBO BUTKOB NOAMOTKM, B 1,5-2 pa3a npeBoCxoAsLiee YnCno BUTKOB pe3bbbl. [1psab NnoTHO
HaMaTbIBAaETCS Ha pe3b0y Mo YacoBOW CTpeske (419 NPaBoW pe3bObl), HAUMHAS C fanbHEro Kpas pe3bbbl M 3aKaH4YMBAs Ha TopLe
TpyObl. Pe3bba AomKHa BbiTb MONHOCTBIO 3aKPbITa, CIOM NIbHA AOMKEH HEMHOIO YBEIMUYMBATLCS OT Kpas TPy6bl K KOHLY pe3bbbl.
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JleHta ®YM MoxeT NPUMEHATLCA ONA YNIOTHEHUA pe3b6OBbIX COeIMHEHWI B CMCTEMAX BOAOCHAOXeHMS ropﬂqeﬂ M XONOAHOM BOAbI,
razocHabxeHus, otonneHns. HamatbiBaetcs neHta MYM Tak e, Kak M NeH — C HATArOM Mo xoay p63b6bl, C HebonblINM YBE/IMHYEHNEM
Cnosa OT Topua pr6b|. KonnyectBo BUTKOB CH/IbHO 3aBUCUT OT 3a30pa B COEAUHEHUN U nou,614paeTc;| OMbITHbIM I'IyTeM.,[]J'IFI Ha4vana
HY>XHO NNOTHO obmoTaTb p63b6y Tak, 4TobbI ee penbe(b CTan NnoYTn HE3aMETEH. I'Ipvl c6op|<e COeAMHEHNA AO0/IKHO OLWYLaTbCa CyLle-
CTBEHHOE YCU/INE, HO JIEHTA HE O0JI)KHA BblAaB/IMBATbCA NO pe3b6e. Ecnu coeanHenue 3aKpy4MnBaeTCda pyKaMu, TO N€HTblI Mano, n
HY>XXHO BCe nepemMoTaTb 3aHOBO C 60NbLWNM KOIMYECTBOM BUTKOB.

Mpokn Ak TpybonpoBOAOB B rpyHTE

Mpoknazka Tpybonposonos AXIOpress B rpyHTe paspellaeTcs TONbKO Npu COBNIOAEHUM CeayoLLmMX YCIoBUIA:

e TpybonpoBoAbl HEO6XOAMMO NPOKNAAbIBATL B MECUYAHOM C/10€, MOKPbIBATh MENKO3EPHUCTBIM NECKOM, YTOBbl UCKIHUMTL OMac-
HOCTb NOBPEXAEHMS NOBEPXHOCTM TpyD Npu NocnefytoLLei yknaake 3anoHsoLWero Mmatepuana;

*  Ha NpONOXKEHHbIE B rPyHTe TPYBONPOBOAbI HE AOMYCKAETCs BO3AENCTBIUE TPAHCMOPTHOM HAarpy3Ku;

e OUTUHIU U NPECC-BTYNKU AOMKHbI ObiTh 3aLLUMLLEHBI.

MNpokn gk nop cd NbTOBBIM NOKPBITUEM

Bbicokue TemMnepaTypbl, BO3HUKAKOLLME NPU NPOKNAAKE IUTOrO achanbToBOro NokpbiTus (0kono 250°C), NpUBOAAT K pa3pyLIeHUIo
Tpy6. [laHHOE YCNoBME KacaeTcs Takke U crnocoba yknaaku «Tpyba B Tpy6ex. [103ToMy cnefyeT NpUHUMaTh COOTBETCTBYIOLME MEPDI
3aWmThl Tpy6ONPOBOAOB. [1N5 3aLMTbl MPONOXKEHHOW N0 HEO6PaboTaHHOMY BETOHY cucTeMbI «Tpyba B Tpybe» HeobxoanMo fo
HaHEeCeHwWs Cost IUTOro acdhanbTa Ha TpYBObl YNOXUTL UCMONb3yeMble Npu paboTax ¢ achansToM TeNI0M30N[LMOHHbIE NAKTbI. Oco-
6EHHO KPUTUUYHBIMKU MECTAMU SIBASIKOTCS MECTA, B KOTOPbIX TPYObl NepexoasT C GETOHHOTrO 0CHOBaHMS B CTeHy. Ha AaHHbIX y4acTkax
HeobXOAMMO 3aKpenuTb NIEHTY U30ASLMM KpaeB nepes TpybonpoBoaoM TakuM 06pa3oM, 4Tobbl 06pa3oBancs HEKOTOPbIM 3a30p
A1l 3aCbINKKU Necka. YToObl 36exaTb BO3MOXKHbIX NOBPEXAEHMI TpyBONPOBOAOB, NEPE HAHECEHUEM CNOS IMTOrO achansta Bce
Mepbl 3alLMTbl NoAnexaT obg3aTesbHOMy NOBTOPHOMY KOHTPOA. Bo BpeMs HaHeceHnus acdanbta cnefyet obecneymtb LMpKyns-
LMK XONOAHOM BOAbI B TpyBONpOBOLAX.

MpeaynpexaeHune Bo3ayLwHbIX Npobok

pu MOHTaxe TpyHONpPOBOAOB B CaMOW HUXKHEN TOUKe CMCTEMbl HEOBXOAMMO NPeayCMOTPeTb BO3MOXHOCTb CIMBA (LpeHaxa).

3 WHUT OT ynbTp ¢MONETOBOrO U3Ny4eHMs

[OnutenbHoe nocTosiHHoe Bo3aelicTBue YD-usnyuyeHus Ha Tpybbl AXIOpress MOXeT NPpUBECTU K UX NMOBPEXLEHMIO.
B cBA3M C 3TMM, He peKoMeHLyeTCs NpoKNaabIBaTh TPY6bl NOA OTKPbITbIM HEBOM. Tpy6bl, TPONOKEHHbIE NOJ, OTKPbITHIM HE6OM, He0b-
XOAMMO 3aLUMLLATL OT BO3AEMCTBUS CONHEYHbIX lyyeit C NOMOLLb0 rodprpoBaHHOM Tpybbl. Ha cTpouTensHoM obbekTe Tpy6bl He
CnenyeT NoLBeprathb LIUTENbHOMY BO3AEMCTBUIO CONMHEYHbIX Nyyel. B cnyyae HeobxoamnMocTu cnepyeT obecneunTb 3awwmTty Tpyd
OT COMHEeYHOro CBeTa.

M pxuposk Tpybonposopos

CornacHo Tpe6OBaHl/IIZ 6e3onacHoCTH, pekoMeHAyeTCsa MapKMpoBaTb pr6OI'IpOBO,U,bI B 3aBMCMMOCTU OT TPAHCMOPTUPYEMOIO TENNO-
HOCUTENA. MapKl/IpOBKa peKoOMeHAYETCA Ha MaJI03aMETHbIX y4aCTKaX UK B C1ydae NpoKnaakn HECKOTbKMX ceTen ¢ pa3nnyHbIM
TENNOHOCUTENAMM.

Hedopm umu n nepernbel Tpyb

Ecnu BcnencTBMe HeyLauHOrO pacronoXeHUs Uau HenpaBuIbHOrO MOHTaXa NPy Npoknaake Ha nosepxHoctv Tpyd AXIOpress obpa-
30Bacs U3noM unu gedopmaLms, To AaHHbIA y4acTok TpybonpoBoaa HeobXoAMMO OTPEMOHTMPOBATL. B cnyyae npoknasku Tpyb B
Y3KOM MeCTe — UCMOMb30BaThb YINIOBOW QUTUHT.

P cnonoxenue Tpybonposopos

|_|pl/l COBMECTHOM npoknaake pr60|‘|p0B0ﬂ,OB ropga4ero n xonogHoro BOAOCHAbXeHMs pr60I'IpOBO,EI,bI ropayero BOAOCHAbXeHMs
HeobxoaMMo npoKnaablBaTb Haf pr60|'|p0B0,El,aMl/I XONOAHOro BOAOCHABXeHMS.
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Bblp BHWUB HME NOTEHUM NOB

Tpybbl AXIOpress 3anpeLuaeTcs UCNoAb30BaTh B KA4YECTBE NPOBOAHMKA 3a3EMEHUS AN 3NEKTPUYECKMX YCTaHOBOK. 10 3TOM Npwu-
YMHE MPU YaCTUYHOW 3aMeHe MeTanan4yecknx TpybonpoBoaoB Ha Tpybbl U3 accoptumeHTa AXIOpress Heo6xoAMMO NpoBEpPUTD
HanuyMe COOTBETCTBYIOLLETO 3a3eMNEHMS.

3 WMT OT 3 Mep3 Hus

3anonHeHHble Tpy6bl AXIOpress HeobxoaMMO 3aLmLiaTh ot 3amMep3anuns. ns 3awmTel cuctem AXIOpress MOryT npuMeHsSTLCS cne-
aytolme aHTUdpu3bl:

StuneHrnmkonb (aHTMGPKM3 N): pa3pewaeTcs NpMMEHEHME C MAaKCMMaNbHO AONYCTUMOMN KOHUeHTpauneil B 50%.
Mbl pekoMeHAyeM He npeBbILlaTh KOHLEHTPaLMio 35%. KoHueHTpaums aHTudpusa N 50 % coOTBETCTBYET 3aluuTe OT 3aMep3aHns npu
Temnepatype [0 -38°C. KoHueHTpaums aHtudpusa N 35% cooTBeTCTBYeT 3alumTe OT 3aMep3aHus npv Temnepatype fo -22°C. Ecam
KOHLLeHTpaLums aHTMdpwm3a npesbiwaeT 50%, BO3HMKaeT 06paTHbIi addekT. [pu TeMnepatypax Huke -25°C obpasyeTcs neasHas Kawa.
MponuneHrNnKonb: pa3peLlaeTcs NPUMeEHEHWE C MakCMMaNbHO AOMYCTUMOW KOHLEeHTpauwmen 25%. lMponuneHrnnkonb npuMeHseTcs
rMaBHbIM 06pa3oM B MULLEBOM NPOMbILLNEHHOCTH. KoHLEeHTpauus 25% COOTBETCTBYET 3aLlMTe OT 3aMep3aHus Npu TeMnepaType Ao
-10°C. lNpe BblleHWe MaKCMMANbHOM KOHLEHTPALMM MOXET NPUBECTU K 00Pa30BaHMI0 Pa3pbIBOB OT HAMPSHKEHMS.

P anyc narnb Y e —

[onyckaeTca nsrnbanune tpy6 AXIOpress ¢ paanycom msrnba He MeHee =
5 anametpos TpyObl.

B o6nactv u3rnba 3anpeLLaeTcs BbINoHATbL 3anpeccoBKy. Kpome

TOro, eUIN M3rMb JOMKEH PacnonaraTbCst HEMOCPEACTBEHHO Nepes, 0Cb TPY6bl
pUTUHIOM, ero Heo6X0AMMO BbINOHATL Nepea, 3anpPeccoBKOM.
Tpy6bl AXIOpress auameTpoM Ao 20 MM MOXHO U3rMbaTb BpyY-
HY0, NPUMEHEHME CMEeLManbHbIX NPYXUH He 06a3aTenbHo. s . ‘
Tpy6 AuamMeTpoM Gonee 25 MM MOTYT UCMOb30BATLCS CTaH- PucyHoK 8. MuHManbHbIi paauyc nsruba
JapTHble TpYy60rn6oUHble MHCTPYMEHTI. Tpy6 AXIOpress

3.5. Nccnepos Tenbckue ucnbim Hus cuctemsl Tpybonposogoe AXIOpress 8 OAO «HNM
C HTEXHMKM»

B pa3spabotke cucremol Tpybonposogos AXIOpress npuHsanun yyactme rnasHble cneunannctsl OAO «HUM CaHtexHukm». B Poccun
Ha CEroAHAWHWUI leHb CPEeAM HAYYHbIX YYpexaeHnin nofobHoro npoduns Hay4YHo-MCCNeaoBaTENbCKUA MHCTUTYT CAHUTApHOM Tex-
HUKW SBNSIETCS €AMHCTBEHHBIM, FAe UMEETCS UCMbITAaTENbHbIN LLeHTp U NabopaTopHbI KOMNAEKC AN UCMbITaHUS] U TECTUPOBAHUS
CaHWUTapHO-TEXHNYECKOro 000pyL0BaHMS PA3IMYHOIO HAa3HAYEHWS.

[lng noaTBEpXAEHWUS HAAEXHOCTU CUCTEMbI MPOBOAMACS PAL MTMAPABANYECKUX U UMKIMYECKMX UCMBITAaHUIA COefuHeHMI Tpyb C
dutnHramm AXIOpress.

Tabnuua 10. Mporpamma ucnbiTaHna coefrHeHnin Tpy6 ¢ natyHHbIMU dutuHramm AXIOpress no FOCT P 52134-2003

Homep nogpasgena, nyHkTa

HacToALlero cTaHaapTa

KoHTponvpyembiit napameTp TpeboBaHuA cTaHAapTa

TexHUYeCcKnx MeTtopoB

Tpeb6oBaHwii KOHTpONA
CTOMKOCTb K AE/CTBMIO NOCTOAHHOIO BHYTPEHHEro aBeHuns 5.1.25 8.8 npuv Temnepatype 95°C He meHee 1000 yacoB)
CTOMKOCTb NPV LMKNNYECKOM N3MEHEeHNN TeMnepaTypbl 5.1.26 B Teuenme 5000 YuKnoB NPy NONEpemMeHHoM Bo3A/CTBMM

puy patyp o xonogHo (23°C) n ropsayeir (95°C) Boabl

CTOMKOCTb NPV LNKINYECKOM N3MEHEHNM AaBEeHNA 5.1.27 8.22 10000 uyuknos npu gasneHunn ot 0,5 o 10 6ap
CTOMKOCTb K 1eICTBMIO pacTArMBatoLLen Harpy3Kkm 5.1.28 8.24 npu temnepatype 20°C n 95°C
E;z”:;:g: (NEEIEVELT® WRERST I B A A S ) 5.1.29 8.25 R=20D npu Temnepatype 20°C 1 95°C He meHee 1 yaca

FOCT P 53630-2009 «Tpy6bl HAMOPHbIE MHOFOC/IOMHbIE /1l CUCTEM BOJOCHAGXKEHUSA U OTOMIEHNSA»

CTOMKOCTb K paccioeHuto 5.1.4 8.8 npu pacTaxeHnn nepefgHen Kpomkm Ha 10 %
CTONKOCTb K PacC/IOeHUIO KNIeeBOro COeAVHEHNA HeHar pyxeH-
! P A Py 516 810 He MeHee Ha 10 H/cm
HoW TPyObl
Tepmuyeckasn cTabunbHoOCTb 5.1.10 8.14 TepMuyecKas CTabunbHOCTb

106

KATAIIOT 2022 |

B pe3ynbrate npoBeAeHHbIX UCMbITAHWUIA YCTAHOBNEHO, 4TO coeamHeHuns Tpy6 ¢ dutnHramm cuctemsl AXIOpress nonHoCTbIO Bblaep-
Xanu Bce ucnbitauung no Mporpamme. JaHHblE UCMbITAHWUS CBUMAETENbCTBYIOT O TOM, YTO PSA MPOYHOCTHbLIX M 3KCMIyaTaLMOHHbIX
nokasaTenei 3HaunTenbHo npesbiwaeT nokasatenu FOCT, u 0 BbICOKOM 3anace NpoYyHOCTH cucTembl Tpybonposonos AXIOpress Ha
OCHOBe HanopHbIx Tpy6 PE-Xb EVOH, PE-Xb/ Al/PE-Xb 1 PE-Xb ¢ yH1BepcanbHbIMKU GUTUHIAMK.

CoeanHeHNs C YyBEPEHHOCTbIO MOXHO pa3MeLlaTh B KOHCTPYKLMM MOMOB U CTEH (CKpbITas pa3BOLKa) B COOTBETCTBMM C TpeboBa-
Huamm CM 41-102-98 n CIN 40-103-98.

4. YKA3AHNA MO NMPOEKTMPOBAHUIO

MpoekTnpoBaHue cucteMbl TpybonposonoB AXIOpress LOMKHO BbINMONHATLCS B COOTBETCTBUM C AEMCTBYIOLLMMM HOPMAMU U CTaH-

napTamu:

e (CI140-103-98 «[MpoekTpoBaHWe 1 MOHTaX TPy6ONPOBOAOB CUCTEM XONOAHOTO U FrOpsiYero BHYTPEHHErO BOLOCHAOXEHMS C
MCNOMb30BaHWEM METaNNONONMMEPHbIX TPY6»;

e CHwuI 23-03-2003 «3awmTa oT Wyma;

e (N 30.13330.2012 (akTyanusmposaHHas Bepcus CHul 41 - 01-2003);

e CaHluH 2.1.4.559-96 «MnTbeBas Boaa. MrneHnyeckme TpeboBaHMs K Ka4eCTBY BOAbI LLEHTPAAN30BAHHbIX CUCTEM MUTLEBOTO
BOA0CHabXeHMs. KoHTponb kayecTBay;

e (CaHnuH 2.1.2.1002-00 «CaHuTapHO-3nmMaeMuonornyeckne TpeboBaHUs K XXMAbIM 30aHUAM U NMOMELLEHUAMY;

e [WppaBnnyeckne pacyeTbl M NPOEKTMPOBaHWE TPYDONPOBOAOB X03ACTBEHHO-NUTLEBOrO BOAOCHAOXEHMS C MCMONb30BaHNEM
cuctemsbl AXIOpress BbinonHsoTCS Ha ocHoBe CHUMM 2.04.01-85 n TP-139-03. Heob6xoanMble AaHHbIE MOXHO MONYYMTb U3
HUKenpuBeAEHHbIX PaCYeToB, rpadMKoB v Tabauu,

He nonyckaetcs npUMeHsTb Tpy6bl U3 CLUMTOrO NOAMSTUNEHA AN PaCLIMPUTENIbHOTO, MPEAOXPAHUTENLHOTO, NEpPENUB-
HOrO U CUrHaNbHOrO TPY60MpPOBOAOB.

4.1. BoinonHeHue ruap BIMYECKMX P CYETOB KOMNEHC Topos.JIMHelHoe yanuHeHne
Tpybonposogos.

Bce MaTepuanbl Ha NPOTSXEHUM BPEMEHM UCMbITbIBALOT Ha cebe
BO3LEMCTBME Pa3NIMYHBIX TEMNEPATYP M pearnpyioT nytem bonee
UNKU MeHee SIBHOMO M3MEHEHWs CBOMX pa3MepoB. Takoe BneHue
MoNy4YMno Ha3BaHWe TeNI0BOro yanuHeHus Tpybonposoaos. Ha
MpaKT1Ke OHO MOXET MPOSIBASATLCS Kak B YBEMUYEHWUM pa3Me-
POB B Cly4ae MOBbILEHWS TEMMEPATYPbI, TaK U YMEHbLIEHWM
MpU CHUXEHUU TEMMNEpPaTYpbl.

[ins nonuMepHbIX Tpy6, B OTAMUME OT METANIUYECKMX, 3HAYEHME
JIMHENHOTO YANIMHEHNS ABNSETCS CyLLeCTBEHHbIM. [TokasaTenem

80

70

60

50

Al - TemnepatypHoe yanuHeHve (Mm)

40

30

paclwmpexuns Tpybbl B ycnoBumsax konebaHms TemMneparypsl cy- 20
XUT KO3 DULMEHT IMHENHOTO paCLUMPEHMS. 10 %
—
—
0
0 10 2 30 40 50
L- anuHa Tpy6bl [M]
PucyHok 9.

TemnepatypHoe yanmHeHune Tpy6onpoBoaos L (B Mm) onpepensetca n3 BolpaxeHusa: AL = ax L x AT, mm

o — KO3GOULMEHT NMHENHOTO paclupeHna (yKa3blBaeTca B TEXHUYECKMX NapameTpax Tpyo;

L - AnvHa NpAMONUHENHOIO yyacTKa TPy6bl, KOTopas NpeTepnuTt U3MeHeHUA Npu Harpese, M;

AT - pa3HuLa MeXxay TeMnepaTypoi OKpy»KaloLLel cpeabl MpU MOHTaxe TpybonpoBoaa 1 MakcMMarnbHOWM TemnepaTypon Tenno-
HocuTena Npw sKCnyatTauumn cuctemsl, °C

KoadpduumeHt yanuHerua 1py6 AXIOpress: AnA meTannononnmepHbix Tpy6 a = 0,025 mm/(mK);
anaTpy6 PE-Xb a__ = 0,2 mm/(mK).

X
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300

TemnepaTtypHble yanuHeHna TpybonpoBOgOB CUCTEMDbI .
AXIOpress npu NPOeKTNPOBAHNN 1 MOHTaXe HeobXoanumMo 250
KOMMEHCUPOBATb YCTaHOBKOW KOMMEHCATOPOB. .
KomneHcaTop — 3T0 y4acToK Tpy6bl, NOACOEANHEHHDBIN CBO- S 200
60[1HO, KaK NPaBuUJIO, B MeCTax UBMEHEHWSA HaMNpPaBeHns 3 10

I
Tpybonposopa (cm. puc 11). s

5 150

()
lne: I 100 —

(]
L - AnviHa nnedya KomneHcaTopa I — 1 —15
X — MUHUMAJIbHOE PacCTOAHME OT CTeHbl 2 &0 1 —]
L - Temnepatyproe yanmHenme = 1 —
F_ - HenopBuHas onopa 5 e —— 1
L - onvHa Tpy6bI 20 30 40 50 60 70 80 90
G, - CKONb3AWMI XOMY T Pa3Huua temnepaTtyp (K)

PucyHok 10. JIuHenHoe yanuHeHune anuHbl Tpy6 AXIOpress:
PE-Xb, PE-Xb EVOH

[nvHa nnevya KoMNeHcaTopa 3aBUCUT OT MaTepuana (const matepumana C).
MwuHManbHasa gnnHa nneva KomneHcatopa Lk paccumntbiBaeTcs no ¢op-
myne: Lk = C+/ (d x Al)

lne:

L, — ANMHA KOMMEHCALMOHHOIO Y4YacTKa (Mm);

C - KoHcTaHTa MaTepuana  (gna PE-Xb/Al/PE-Xb C = 35 mm.
ana PE-Xb C=12mm);

Al - (mm);

d - HapyXHbI guameTp TPy6bI (MM);
L, - AnvHa nneva KomneHcaTopa;
AL - TemnepaTtypHoe yannHeHue;

| — pnvHa Tpy6bI;

F — HenoaBw»XHaA onopa;

G - CKOMb3ALWNIA XOMYT.

A PucyHok 11. lMpumep KomneHcaTopa

< PucyHok 12. KomneHcaTtop Temnepartyp-
Horo yanuHeHus (M-o6pa3Hbii)

Mpumepsl p cyeToB

[nvHa Tpy6bl, TemnepaTypHOe yannHeHne KOTOPOoI Heo6XOANMO CKOMMEHCUPOBaTb, cocTaBnsaeT 10 M. PasHrua Temnepatyp mexay
TemrnepaTypoi MOHTaXa 1 MakCMManbHOW TemnepaTypol SKcnnyaTaumm coctasnsaeT 60K. HapyHbiin guameTp Tpy6sl — 20 Mm. Onipe-
ZensieM 4JIMHY njieya KoMreHcaTopa B 3aBUCUMMOCTY OT TUMa TPyObl.

PacueT onuHbl Nneya KomneHcaTopa Ansa nonmmepHon Tpy6ol AXIOpress (PE-Xb):

AL=axLxAT Lk =C+/ (d x AL)
AL=0,14 mm/Mm x K x 10m x 60K Lk = 12v/ (20 x 84)
AL =84 mm Lk=492 mm

TOpa cocTtaBnqaeTr 1/2 ot 3HauyeHua Lk. AnuHa nneva KOMNeHcaTopa He O0/KHa 6bITb 60/1bLLIE MAKCMMANIBHOTO paccToaHua

t XOMyTbI Ha KOMMNEeHCaTopbl HE YCTaHABIUBAKOT, 4yTOObI HE HapywunTb n3rué pr6bl. 0Tpe30K Mexany netnaMm KoMneHca-
MeXay KpenneHnamm gna naHHoro guamMeTpa prﬁonposop,a.
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L Y Ecnu CnpoekTMpOBaHHOM CXEMOM CUCTEM TPYGOMPOBOAOB ropsavero

BOAOCHAOXEHMS UMK OTONNEHMS HE npeaycMOTpeHO Hannyme oonon-

“ % HWUTENbHOrO MPOCTPAHCTBA AN KOMMEHCALMM TeMnepaTypHOro yaiu-
| \\‘ { HeHWs, TO He0OX0AMMO BKITHOUYMTb B MPOEKT KOMMEHCALMOHHbIE NeT/N.
IN

N

1 § [oe:

| \ L - anvHa Tpy6

Fji'* § PucyHok 13. F - HenogswxkHas onopa

LQ\_\\_‘ KOMl'leHcaLlVIOHHaﬂ netna G- CKONb34LWas onopa

YK 3 Hus:

Mpu MoHTaxe Tpybonposonos cnctemMbl AXIOpress MeTOLOM CKPbITOM Pa3BOAKM (B MONAX M CTEHAX) BHUMATENbHO CNEAUTD 33 TeM,

4TOBbI NPY PALMATOPHOM MOLK/MOYEHMM OCTABANOCH AOCTAaTOYHOE NPOCTPAHCTBO ANt KOMMEHCALMU YANUHEHNS TPYO.

[lns MOHTaa pa3BOAKM M3 NAMHTYCA MCMOAb30BATh TONbKO YHUBEPCANbHbIE MeTannononMMepHble Tpybsl AXIOpress (PE-Xb/AL/PE-Xb).

e Pa3Bofka OT KONNEKTOPA [0 PaAMaTOPOB AOMKHA ObITb Lyroo6pa3HoO.

e ApmaTtypa Ha TpybonpoBoAe He [OMKHA MOHTUPOBATLCS HA OTPE3KaX, KOTOPbIe SBASIOTCS KOMNEHCALMOHHBIM MIEYOM, @ TaKxXe
B MeCTax, [fe ee yCTaHOBKa MOXeT 6110K1poBaTh nepemelleHne Tpybonposoaa (BNAOTHYHO K MOABMXKHBIM OMOpam).

e MOHTMPOBaTb apMaTypy HEODXOAMMO KaK TOUKY HEMOLBUXKHOM OMOPbI, YTO 3aLLMTUT TPYOONPOBOA OT BAUSHUS CUIbI TSXKECTU
apMartypbl ¥ BO3LENCTBMS CUN NPU OTKPbITUK/3aKPbITUM apMaTypbl.

e [lpu oceBoM nepeceyeHnu TpyboNpOBOLOB M3 NONUMEPHbIX U CTaNbHbIX TPYO, 1S ONpeaeneHuns ANuHbI KOM-NeHCaLMOHHOro
nneya, yANMHeHWe LaHHOTO OTpe3ka CnefyeT yUYuTbIBaTb Kak CyMMY YAIUMHEHUH 060MX TPYO6ONpPOBOAOB.

4.2. KpenneHue Tpybonposofos

[ins kpenneHus TpybonNpoBOAOB pa3peLlaeTcs UCMNOMb30BaTb XOMYTbl, COOTBETCTBYIOWME CIeLYIOWUM TPEOOBAHMIM:

*  MPWUroLHOCTb A4Sl MPUMEHEHMS C TPYBaMu U3 NONMMEpOB;

e lUyMOMOr/IOWAtWMiA MaTepuman;

e MpaBWNbHbIM pa3Mep (Mpu MOHTaXe XOMYT A0/KEH CBOGOLHO CKOMb3UTbL No Tpybe, He AaBaTb eil BbiNacTb).

lNpaBunbHas paccTaHOBKa ONOp MNpu NPOEKTUPOBAHWUM M MOHTaXe NO3BOAWT TPY6ONpoBOaYy CBOOOLHO CKONb3UTL B NPeAenax Benu-
UKMH TEMMNEPATYPHBIX YAJIUHEHWH.

Ckonb3sLeit HasblBaeTcs onopa, dukcupytoLias TpybonpoBos, HO He NPensTCTBYIOLLAs ero 0CEBOMY nepeMelleHnto. HenoasuHoM
Ha3bIBAETCS OMopa, He No3BoNsAoLAs TPYBONPOBOLY NepEMELLAThCS B TOUKE KPenneHus.

Toyba  cronwsauan
anopa

MNpueapHsie MygTsl |
ﬂ j |

Monoxenue npw
MUHMMANEHOR TeMneparype

MNonoxeHne Npu
makcKmansHoi Temneparype

PrcyHok 14. MNpumep Kpenexen 4na MOHTaxa A
Tpy6onposopos AXIOpress

PncyHok 15. MoHTax onop »
CKONb341Lan
onopa
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[ PucyHok 16. MpriMmep HeMoABMXKHOM ONOpPbl Ha OTBETBIEHNN

4.3. Tennornpp Bauueckne n p metpbl Tpybonposogos AXIOpress.

4.3.1. P cuer noteps tenn

Tennosble notepu Tpy6 B cucteme AXIOpress onpenenstoTcs OCHOBHbIM TEPMUYECKMM CONPOTUBNEHWEM, KOTOPbIM B AAHHOM C/ly4Yae
SBNSETCS CONPOTUBNEHME HAPYXKHOM TENNOOTAAYN. 1N NPaKTUYECKMX pacyeToB cnesyeT MPUHUMATb TENI0NOTEPU MOAUMEPHbIX U
MeTannonoaMMepHbIX Tpy6 MO 3HaYeHMAM, yKa3aHHbIM B HMxkecneayowmx Tabnuuax 11 m 12.

Tabnwuua 11. TennoBsble NoTepy Ha rOPU30HTaIbHO NPONoXKeHHbIX TPY6 AXIOpress (OTKpbITasa pa3BofKa)

HomuHanbHbI Pa3HocTb Temnepatyp HomuHanbHbI Pa3HocTb Temnepatyp

Ha PKHbIN OUaMeT]| TenaoHocuTena Tennon0Tepl/| e HapPY>KHbI gUAMET] TennoHocuTena
py i P, 1 1/ Tpy6bi, BT py A P,

1 OKpYyaloLen cpeabl MM 1 OKpYyaloLLen cpeabl

Tennonotepwu
Ha 1 n/m Tpy6sl, BT

18,35 41,80
22,32 51,60
26,40 60,02
26,15 51,15
31,60 61,65
37,45 72,15
33,50 60,10
41,25 72,35
48,5 85,80

[laHHble 3HaueHUsa NpUBEAEHbI ANA CUCTEM, MPONOXKEHHbIX B6AM3KM nona. Mpu npoknaake nog noToaKOM TenaoBble
noTepu CHUXKAKTCA B CpefHEM Ha 27 %.

Tabnuua 12. TennoBble NOTEPU Ha BEPTMKaJIbHO NMPOoNoxeHHbIX TPy6 AXIOpress (OTKpbiTas pa3BogKa)

HomuHanbHbI Pa3HocTb Temnepatyp HomuHanbHbI Pa3HocTb Temnepatyp

> Tennonotepun >
Hapy»Hblii ArameTp, TENNIOHOCHTENA 1 OKpPY- Ha 1 /M Tpy6bi, BT HapyHbIVi Ana- TennoHocmTena

Kawowjein cpefibl MeTp, MM 1 OKpY>KatoLuen cpeabl

Tennonotepu
Ha 1 n/m Tpy6bI, BT

16,50 37,90
19,45 45,35
22,2 52,40
23,20 46,00
28,00 54,18
32,50 62,80
31,00 54,10
36,20 63,80
41,90 74,96

Mpyn HeobxoAMMOCTM BbINOAHEHNS 0COBO TOYHbBIX PACHETOB CleayeT NPUMEHSTb U3BECTHbIe GOPMYAbI /1S pacyeToB Tennonepenaym
L1 MHOTOCNOMHOM UMAMHAPUYECKON CTEHKM C TEOMETPUYECKMMM U U3NYECKMMU XapaKTEPUCTUKAMMU, YKa3aHHBIMU B OMUCAHUSX
Tpy6 cuctembl AXIOpress.

YMeHblUeHWe Tennonotepb Ans Tpyb, M301MPOBAHHbIX MaTepuanamm ¢ KoabduumeHTom TennonposonHocTn B npeaenax 0,05-
0,1 Br/M*K, yuntbiBatot yMHOXeHMeM Ha 0,5-0,7, npuyeM MeHbLIas BENUUYMHA NPUHMMAETCS ANS MEHbLUEN TENNONPOBOAHOCTY.
[lng cucteMm, KOTOpble 3aKpbITbl 3KPAHOM, TEMIOBbIE MOTEPU HUXeE Ha 25%.
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4.3.2. upgp BRnyeckun p cyet

OnpepeneHune anaMeTpoB M NPOEKTUPOBaHWe TpyOONPOBOLOB X039ACTBEHHO-MUTLEBOIO BOAOCHAOXEHMS C MCMONb30BAHMEM
cuctem AXIOpress BbinonHsgeTcs B cootBeTcTBum ¢ TpeboeaHmamu CIM 30.13330.2012 n TP-139-03. HeobxoanMble AaHHble Ans
pacyeToB MOXHO MOMYYUTb U3 MPELOCTABAEHHbIX HUXE rpadMKOB v TabiuLl, B KOTOPbIX MPeaCcTaBAEHbl 3HAYEHWS NOTEPb AABNEHNS
ons dutnHros m Tpy6 AXIOpress, a Takxke MoKasaHbl MUHUMabHbIA U PAaCYETHbIA NPOTOKM YacTo UCMONb3yeMblx ToOYek Bogo3abopa.
[NoTepw aaBneHus B TpyboONpoBOAE COCTOSIT U3 IMHENHbIX NOTEPb AABNEHNS U MECTHbIX NOTEPb HA 3EMEHTax Tpy6OMpPOBOLHbIX CUCTEM.
K nuHenHbIM noTepaM faBneHns OTHOCATCS NOTEPH AAaBNEHUS HA TPeHME B TpyDe, OHM 3aBUCAT OT PeXxMMa TeyeHus, TeMneparypsbl
M pacxofia BOAbl, @ TAKXKe OT LUepOX0BATOCTU CTEHKM M AMameTpa Tpyobl.

33aBMCUMOCTb MEXAY PAaCXOA0M BOAbI U IMHENHBIMU NOTEPSMU [aBNEHNS B TPYOONpoBOAE — KBAAPATUYHAS, 3TO 03HAYAET, 4TO TPEX-
KpaTHbI NPMPOCT pacxoAa MpUBELET K YBENMYEHMIO NOTePb AABNEHMS Ha y4acTke B 32=9 pas, a CHWXeHMe pacxona B [iBa pa3a
NpUBELET K YMeHbLUEeHWI0 NoTepb AaBneHuns B Tpybonposoae B 22=4 pasa.

K MeCTHbIM NoTepsM AaBneHMs OTHOCATCS NOTEPM Ha 3aNOPHOM W perynupytoLLeit apMaTtype, a TakKe noTepu Ha OTBOAAX, TPOW-
HUKax, nepexodax U T.4. [loTepu AaBneHus Ha 3aNopHOM U perynupyoLLein apMaType onpenenstoTcs Ha OCHOBaHUM eé Nponyck-
HoW cnocobHocTu (Kvs), npuBeLeHHO B XapaKTepuUCTMKax apMatypsl. [1oTepu faBneHns Ha OTBOAAX U Nepexoaax onpenensorcs
Ha OCHOBAHMM LaHHbIX 0 KOIDDOULMEHTAX MECTHBIX CONPOTUBIEHUI STUX INEMEHTOB NOYYEHHbIX B Pe3y/bTaTe rMapaBaMyeckmnx
MCMBITaHUIA. 3aBUCMMOCTb MEX/Y PAaCXOLOM BOAbI M MECTHBIMU NOTEPSIMU AABNEHUS B TpyOONpOBOAe — KBALPATUYHAS.
Bnarofaps HU3KOM LWepOoX0BaTOCTU BHYTPEHHEN NOBEPXHOCTU TPYDbl crcteMbl AXIOpress 061afatoT HU3KUMKM NOTEPSIMU AaBNeHUs
npu TPaHCNOPTMPOBKeE TennoHocuTens (tabn. 13).

Tabnuua 13. KoaddurumeHTbl notepb

nasnenus ¢utuHros AXIOpress Tabnuua 14. KoadprumneHTbl NnoTepb AaBeHWA apmaTypbl
CmeLaHHbIn Pa360p
Pazmep, Kos¢-HT JKBMBas. BOAOPa360p BOgb SO
DUTUHT ) norepu AnvHa Touka Bofo3abopa W ropsIeit
faBneHus | Tpy6bl, M xonofHas | ropayas \?R .
VRFL, n/c | VRFL, n/c | BOABIVR, JI/C
Coepurerne 16x1/2" APMATYPA 418 KYXHW:
My¢ra 16 MocynomoeuHas mawwHa 10 1 - - 0,15
Yronok 16 32 1.3 CmecuTenb Ans pakoBUHbI 15 1 07 0,7
TPOWNHYK C BHYTPEHHER 16 08 03 CTupanbHas MalvHa 15 1 - - 0,25
e3b60i ! ! .
P BbinyckHom KnanaH ¢ aapatopom 10 1 = = 0,15
TpoiiHuK C HapyxHO# 16 36 1,5 BbiNycKHOI1 KnanaH ¢ aspatopom | 15 1 - - 0,15
pe3bbon ! -
APMATYPA 0191 BAHHOW:
COOMIEIE 20x3/4" 0,8 0,4 CmecuTenb Ans BaHHON 15 1 0,15 0,15
7 15 1 0,1 0,1 0,2
Mydra 20 03 02 [Jywesasa nenka
CmecuTenb AnA ymbiBanbHVKa 15 1 0,7 0,7
Yronok 20 23 1,7
Cmecutenb ansa buge 15 1 0,7 0,7
TPONHUK C BHYTPEHHEN
pesb6oii 20 06 0.4 APMATYPA 1718l TYAJIETA:
i i M 15 1 - - 0,3
TpOMHI/Il( C Hapy>HOM 20 26 19 HnTa3
pe3b6oit CnueHoW 6a4ok 15 05 - - 0,13
HanopHbin knanaH 15 1,2 = = 0,7
CoepuHenve 25%3/4" 0:8 04 HaropHbiit knanaH 20 1,2 - - 1
Mydra 25 03 0,2 HanopHbiit KnanaH 25 04 - - 1
yronok % 23 17 BOLOHATPEBATEIV:
Tp0|/|H|/|1< C BHYTpeHHen 25 0.6 04 SneKTpuYecKmil 15 : ) ) o1
pesbooit BOfJOHarpeBaresnb '
TZ::;Q“; C Hapy»Houn 25 26 1,9 MydTa 32 0,2 0,2
P Yronok 2 24 2,5
TpOMHUK C BHYTpEHHel pe3bboin | 32 0,3 0,3
CoeaunHeHne 32x1" 0,5 0,3 P yTp P
TPOMHUK C Hapy»XHOW pe3bboin 32 2,5 2,6
Myédra 32 0,2 0,2
Yronok W 24 25 CNEUNANBHAA APMATYPA:
TPOVHYIK C BHyTpeHHeil 32 03 03 Cmecutenb 20 1 0,3 0,3
pe3b6oit ’ ’ CnyckHoW KnanaH 6e3 aspayuu 15 0,5 - - 0,3
& 7 CnyckHow KnanaH 6e3 aspayumn 20 0,5 - - 0,5
TpOVIHVIt( C Hapy»HoW 32 25 26 Y g p
pe3bboi CnyckHoW KnanaH 6e3 aspayuu 25 0,5 o o 1

,[l}'lﬂ apMaTyp, KOTOpble He YKa3aHbl B Ta6n|/|ue, cnepyer COﬁﬂlOﬂaTb YKa3saHuA nponussoaunTenAa.
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PucyHok 17. Tpaduk obnactn pabourx xapakTepuctuk
[NA pacyeTa MakCMManbHOro 3HauyeHua pacxopa (VS)
cymmapHoro pacxoga (XVR) ana xunoro foma, agmu-
HUCTPATMBHOIO 34aHNA JO CyMMmapHoro pacxopa (X VR)
B 20 n/c.

1. Mpwn pacyeTHOM 3HaveHUn pacxoda = 0,5 n/c
NPUMEHNM ONA HaNOPHbIX KflanaHOB

2. Mpwn pacyeTHOM 3HaueHUU pacxoga < 5 n/c
NPUMEHNM ONA CJINBHbIX 6aukoB

PrcyHok 18. Homorpamma notepb AaBneHuns
ana Tpy6 PE-Xb/AI/PE-Xb B cncteme otonneHuma

O6bem Boabl Ha 1 n/m Tpy6bI:
16x2,7 Mm = 0,11 dm?3,
20x3,3 Mm = 0,16 dm3,
25x4,0 Mm = 0,25 dm?3,
32x4,0 Mm = 0,45 dm?

PucyHok 19. Homorpamma notepb fasneHus
ana Tpy6 PE-Xb/AI/PE-Xb B cncteme MBC 1 XBC.

O6bem Boabl Ha 1 n/m Tpy6bI:
16x2,7 Mm = 0,11 dm?3,
20x3,3 Mm = 0,16 dm3,
25x4,0 Mm > 0,25 dm?,
32x4,0 Mm > 0,45 dm?

MnKoBbIN pacxoa (/c)
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PucyHok 22. [padvik nafeHus fasneqvs A
B Tpy6ax PE-Xb EVOH cuctembl AXIOpress

PucyHok 23. Tpaduk nponyckHoi cnocobHocTn P
Tpy6 PE-Xb EVOH cuctembl AXIOpress

100 200 300 400 500
Pacxog, n /4
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Tabnuua 15. MoTepu faBneHnA BCNeACcTBME TPEHMA B YHUBepcanbHbix Tpybax AXIOpress ana Tpy6onpoBoaos BOAOCHabxeHMA
anametpamu 16/20/25 mm.

LunameTp Tpy6bl

CkopocTb

noToka, M/c

0,1
0,2
0,2
0,3
0,3
0,4
0,4
0,5
0,5
0,6
0,6
0,7
0,7
0,8
0,8
0,9
0,9

1,6
17
1,8
19
2,0
21
2,2
2,3
24
2,5
2,6
2,7
2,8
29
3,0
3,6
4,0
4,6
50

\2

0,011

0,016
0,021

0,026
0,032
0,037
0,042
0,048
0,053
0,058
0,063
0,069
0,074
0,079
0,085
0,090
0,095
0,100
0,106
0,111

0,127
0,137
0,151

0,159
0,169
0,180
0,190
0,201

0,21

0,222
0,233
0,243
0,254
0,264
0,275
0,285
0,296
0,306
0,317
0,380
0,423
0,486
0,528

m,

38,0
571
76,1
95,1
14,1
133,2
152,2
171,2
190,2
209,3
228,3
2473
266,3
285,3
304,4
3234
4324
361,4
380,5
399,5
456,6
494,6
545,3
570,7
608,7
646,8
684,8
7229
760,9
799,0
837,0
8751
9131
951,1
989,2
1027,2
1065,3
1103,3
1141,4
1369,7
1521,8
1750,1
1902,3

R,

rMa/m,
mbap/m

03
0,5
06
08
18
23
29
35
42
5,0
58
6,7
7,6
8,5
96
10,6
1,7
12,9
14,1
15,4
194
24
26,6
28,8
323
36,0
39,8
438
48,0
52,4
56,9
61,7
66,5
71,6

0,016
0,024
0,033
0,041

0,049
0,057
0,065
0,073
0,081

0,090
0,098
0,106
0,114
0,122
0,130
0,138
0,147
0,155
0,163
0,171

0,195
0,212
0,233
0,244
0,261

0,277
0,293
0,309
0,326
0,342
0,358
0,375
0,391

0,407
0,423
0,440
0,456
0,472
0,489
0,586
0,651

0,749
0,814

87,9
173
146,6
175,9
205,2
2345
263,8
2031
3225
351,8
381,1
4104
439,7
469,0
498,4
527,7
557,0
586,3
615,6
703,6
762,2
840,4
879,4
938,1
996,7
1055,3
1114,0
1172,6
1231,2
12899
1348,5
1407,1
1465,7
1524,4
1583,0
1641,6
1700,3
17589
2110,7
23452
2697,0
2931,5

R,
rMa/m,
mbap/m

0,2
0,3
0,4
1,0
13
1,7
2,2
2,7
32
3,8
4,4
51
57
6,5
73
8,1
89
9,8
10,7
1.7
14,8
17,0
20,2
21,9
24,6
27,4
30,3
33,4
36,6
40,4
43,4
47,0
50,8
54,6

0,025
0,038
0,051

0,064
0,076
0,089
0,102
0,115
0,127
0,140
0,153
0,165
0,178
0,191

0,204
0,216
0,229
0,242
0,254
0,267
0,305
0,331

0,365
0,382
0,407
0,433
0,458
0,483
0,509
0,534
0,560
0,585
0,611

0,636
0,662
0,687
0,713
0,738
0,763
0,916
1,018
1,171

1,272

91,6
1374
183,2
229,0
274,8
320,6
366,4
412,2
458,0
503,8
549,7
595,5
641,3
687,1
7329
778,7
824,5
870,3
916,1
961,9

1099,3
1190,9
13131

13741

1465,7
1557,4
1649,0
1740,6
1832,2
1923,8
2015,4
2107,0
2198,6
2290,2
2381,8
2473,4
2565,0
2656,7
2748,3
32979
3664,4
4214,0
4580,4

R,
rMa/m,
mbap/m

0,1
0,2
0,5
0,7
1,0

1,6
2,0
24
2,8
33
3,8
4,3
49
55
6,1
6,7
74
8,1
8,8
11,2
12,9
15,3
16,6
18,6
20,7
23,0
25,3
27,7
30,3
329
35,6
38,5
41,4
44,4
47,5
50,8
54,1
57,5
80,1
97,1
125,3
146,0
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Tabnuua 16. MNoTepu gaBneHna BCeCcTBre TPeHNA B yHUBepcanbHbix Tpybax AXIOpress fna Tpy6onpoBoaoB BOJOCHabxeHMA

anameTpamu 32/40/50/63 mm.

LnameTp Tpy6bl

CkopocTb
noToka, M/c

0,1
0,2
0,2
03
03
04
04
0,5
0,5
06
06
07
07
08
08
09
0,9
1,0
1,0
1,1

1,2
13
1-4
1,5
16

1,8
1.9
2,0
2,1
2,2
23
2,4
25
2,6
27
2,8
29
3,0

3,6

4,6
50

0,045
0,068
0,090
0,113
0,136
0,158
0,181

0,204
0,226
0,249
0,271

0,294
0,317
0,339
0,362
0,385
0,407
0,430
0,452
0,475
0,543
0,588
0,648
0,679
0,724
0,769
0,814
0,860
0,905
0,950
0,995
1,040
1,086
1,131

1,176
1,221

1,267
1,312
1,357
1,629
1,810
2,081

2,262

m,

160,9
244,3
3257
407,2
488,6
570,0
651,4
732,9
814,3
895,7
9772
1058,6
1140,0
1221,5
1302,9
1384,3
1465,7
1547,2
1628,6
1710,0
1954,3
2117,2
2334,3
2442,9
2605,8
2768,6
2931,5
3094,3
32572
3420,1
3582,9
3745,8
3908,6
4071,5
42344
4397,2
4560,1
47229
4885,8
5863,0
6514,4
7491,6
8143,0

R,

rMa/m,
Mbap/m

0,1
0,2
0,3
0,5
0,7
0,9

2,6
3,0
34
3,8
4,2
4,7
51
5,6
6,1
78
9,1
10,7
11,6
13,0
14,5
16,0
17,7
19,4
21,2
23,0
24,9
26,9
29,0
311
33,3
336
379
40,3
36,2
68,1
88,0
102,6

0,08
0,121
0,161
0,201
0,241
0,281
0,322
0,362
0,402
0,442
0,483
0,523
0,563
0,603
0,643
0,684
0,724
0,764
0,804
0,844
0,965
1,046
1,153
1,206
1,287
1,367
1,448
1,528
1,608
1,689
1,769
1,850
1,930
2,011
2,091
2,171
2,252
2,332
2,413
2,895
3,217
3,700
4,021

289,5
434,3
5791
723,8
868,6
1013,4
1158,1
1302,9
1447,6
1592,4
1737,2
1881,9
2026,7
2171,5
2316,2
2461,0
2605,8
2750,5
2895,3
3040,1
3474,4
3763,9
4149,9
4342,9
4632,5
4922,0
5211,5
5501,1
5790,6
6080,1
6369,6
6659,2
6948,7
7238,2
7527,8
7817,3
8106,8
8396,3
8685,9
10423,1
11581,2
13318,3
14476,5

R,
rMa/m,
Mbap/m

0,1
0,1
0,2
0,3
0,5
0,6
0,8
1,0
12
14
1,6
1,8
2,1
2,4
2,6
29
33
3,6
39
4,3
54
6,3
75
31
9,1
10,1
1,2
12,4
13,6
14,8
16,1
17,5
18,9
20,3
21,8
234
25,0
26,6
28,3
39,5
479
61,9
72,2

0,132
0,198
0,264
0,330
0,396
0,462
0,528
0,594
0,660
0,726
0,792
0,858
0,924
0,990
1,056
1,122
1,188
1,254
1,320
1,386
1,584
1,716
1,892
1,980
2,112
2,244
2,376
2,508
2,641
2,773
2,905
3,037
3,169
3,301
3,433
3,565
3,697
3,829
3,961
4,753
5,281
6,073
6,601

475,3
712,9
950,6
1188,2
14259
1663,5
1901,2
2138,8
2376,5
2614,1
2851,7
3089,4
3327,0
3564,7
3802,3
4040,0
4277,6
4515,3
47529
4990,6
5703,5
6178,8
6812,5
71294
7604,7
8080,0
8555,2
9030,5
9505,8
9981,1
10456,4
10931,7
11407
11882,3
12357,6
12832,9
13308,2
13783,5
14258,7
17110,5
19011,7
21863,4
23764,6

R,
rMa/m,
Mbap/m

0,1
0,1
0,2
03
03
0,5
06
07
08
1,0
1,2
13
1,5
17
19
2,2
24
2,6
29
3,2
41
46
55
6,1
6,7
7,5
83
91

10,0
11,0
11,9
12,9
139

16,1
17,3
13,5
19,7
209
29,2
334
45,8
534
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Tabnuua 17. MoTepu faBneHnsa Bcneactane TpeHus B Tpybax AXIOpress ana Tpybonposogos otonneHus 16/20/25 mm.

T N
Pacxop

MNoaBoanMasa MOLWHOCTb, BT

PasHuua Temnepatyp, K

200 150 100 50 0,13 0,02 0,07

300 225 150 75 0,19 0,03 0,1

400 300 200 100 0,25 0,05 0,14

600 450 300 150 0,38 0,07 0,21

800 600 400 200 0,51 0,09 0,28

1000 750 500 250 0,64 0,11 0,35

1200 200 600 300 0,76 0,14 0,42

1400 1050 700 350 0,89 0,16 0,49

1600 1200 800 400 1,02 0,18 0,56

1800 1350 900 450 1,15 0,20 0,63

2000 1500 1000 500 2,21 0,23 0,70 0,15 0,30

2300 1725 1150 575 2,80 0,26 0,81 0,17 0,34

2800 2100 1400 700 391 0,32 1,94 0,21 0,42

3000 2250 1500 750 4,40 0,34 2,18 0,22 0,79

3500 2625 1750 875 573 0,40 2,84 0,26 1,02

4000 3000 2000 1000 7,21 0,45 3,57 0,29 1,29 0,19 0,45
4500 3375 2250 1125 8,83 0,51 4,37 0,33 1,57 0,21 0,55
5000 3750 2500 1250 10,60 0,57 5,24 0,37 1,88 0,23 0,66
5500 4125 2750 1375 12,50 0,62 6,17 0,40 2,22 0,26 0,77
6000 4500 3000 1500 14,55 0,68 718 0,44 2,57 0,28 090
6500 4875 3250 1625 16,73 0,73 8,25 0,48 2,95 0,31 1,03
7000 5250 3500 1750 19,04 0,79 9,38 0,51 3,36 0,33 117
7500 5625 3750 1875 0,85 10,58 0,55 3,78 0,35 1,31
8000 6000 4000 2000 0,90 11,84 0,59 4,23 0,38 1,47
8500 6375 4250 2125 0,96 13,16 0,62 4,70 0,40 1,63
9000 6750 4500 2250 1,02 14,55 0,66 519 0,42 1,80
9500 7125 4750 2375 1,07 16,00 0,70 5,70 0,45 1,98
10000 7500 5000 2500 0,73 6,23 0,47 2,16
10500 7875 5250 2625 0,77 6,79 0,49 2,35
11000 8250 5500 2750 0,81 7,36 0,52 2,55
11500 8625 5750 2875 0,84 7,96 0,54 2,75
12500 9375 6250 3125 0,92 9,21 0,59 3,18
13000 3750 6500 3250 0,95 9,86 0,61 3,40
14000 10500 7000 3500 1,03 11,23 0,66 3,87
15000 11250 7500 3750 0,70 4,37
16000 12000 8000 4000 0,75 4,89
17000 12750 8500 4250 0,80 544
18000 13500 9000 4500 0,85 6,01
19000 14250 9500 4750 0,89 6,61
20000 15000 10000 5000 0,94 7,24
22000 16500 11000 5500 1,03 8,56

116

Tabnuua 18.
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MoTepwn faBneHus BCeCTBYE TPEHNA B yHMBepCcanbHbix Tpybax AXIOpress ans Tpy6onpoBogoB BoAOCHabXeHWs 32/40/50/63 Mm.

100000
104000
108000

MoaBoavMas MoWHOCTb, BT

PasHuua Temnepatyp, K

5250 3500
5625 3750
6000 4000
6375 4250
6750 4500
7125 4750
7500 5000
7875 5250
8250 5500
8625 5750
9375 6250
9750 6500
10500 7000
11250 7500
12000 8000
12750 8500
13500 9000
14250 9500
15000 10000
16500 11000
18000 12000
19500 13000
21000 14000
22500 15000
24000 16000
25500 17000
27000 18000
28500 19000
30000 20000
31500 21000
33000 22000
34500 23000
36000 24000
37500 25000
39000 26000
40500 27000
42000 28000
43500 29000
45000 30000
46500 31000
48000 32000
49500 33000
51000 34000
52500 35000
57000 38000
60000 40000
63000 42000
66000 44000
69000 46000
72000 48000
75000 50000
78000 52000
81000 54000

322,44
343,94
365,43
386,93
408,43
429,92
451,42
472,91
494,41
537,40
558,90
601,89
644,88
687,88
730,87
773,86
816,85
859,85
945,83
1031,81
1117,80
1203,78
1289,77
1375,75
1461,74
1547,72
1633,71
1719,69
1805,67
1891,66
1977,64
2063,63
2149,61
2235,60
2321,58
2407,57
2493,55
2579,54
2665,52
2751,50
2837,49
2923,47
3009,46
3267,41
3439,38
3611,35
3783,32
3955,29
4127,26
4299,23
4471,20
4643,16

0,42

0,95

mbap/m
0,30
0,34
0,38
0,42
0,46
0,51
0,55
0,60
0,65
0,70
0,81
0,87
0,99
11
1,24
1,38
1,53
1,68
1,84
2,17
2,52
2,90
3,31
3,73
4,19
4,66
515
5,67
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MpoponxeHve Tabnuupbl 18. MoTepn AaBNeHNA BCeACTBUE TPEHWA B yHUBEPCanbHbix Tpyb6ax AXIOpress ana Tpy6onpoBofoB BOAo-
cHabxeHna 32/40/50/63 mm.

MopBoavmMasn MoLWHOCTb, BT

PasHuua Temnepatyp, K

20K 15K
156000 117000 78000 39000 6706,79
160000 120000 80000 40000 6878,76
164000 123000 82000 41000 7050,73
168000 126000 84000 42000 7222,70
172000 129000 86000 43000 7394,67
176000 132000 88000 44000 7566,64
180000 135000 90000 45000 7738,61
184000 138000 92000 46000 7910,58
188000 141000 94000 47000 8082,55
192000 144000 96000 48000 8254,51
196000 147000 98000 49000 8426,48
200000 150000 100000 50000 8598,45

4.4. TexHONOrMM NPOKN  AKM ‘

Lmin, Ti

Mpu NPOEKTUPOBAHMM M MOHTAXKE UHXKEHEPHDBIX CMCTEM Ha OCHOBE CUCTEMbI TpYBOonpo- ﬁ

BozoB AXIOpress HeO6XOAMMO YUMTbIBaTb MUHMMANbHOE PACCTOSHUE MEXAY COeMHEHU-

AMU.MUHMMaNbHOE PacCTosiHUe MeXAy COeAUHEHUAMM 3aBUCUT OT ANMHbI LWTYLLEPOB Ha (
OUTUHFAX U OT MUHWMANbHOM ANMHbI TPY6bI, TpEBYEMON ANl BbINOMHEHWS COEAUHEHMUS. LX—J

PacyeT MUHMMaNbHOM AAMHbI TPYObI: Lmin, Ti =3x Ln_B, i+ Xi ‘
roe:

Lmin’ Ti - MMHMManbHas ONNHa pr6b| B 3aBUCUMOCTU OT €€ TuMa, MM; ‘

Ln_B, i — BVMHa Npecc-BTYNIKM B 3aBUCMMOCTM OT €€ TUMA, MM; ‘

X, = NPOCTPaHCTBO, HEOBXOAMMOE NOM, HACAAKN UHCTPYMEHTA, MM. <25

PacueT MMHMMaNbHOIO PaccTosIHUS MEXAY COeIUHEHNUIMMU: Lmin, F= Lmin, Ti +,+ Zb . P
roe: — —

L ..+ F = MMHUManbHOe paccToaHue Mexay COeaMHEHNAMM; = |

Z, - AnvHa wtyuepa GuTuHra (a), Mm; . Lovin ¢ \ ‘

Zb - AJIMHa wTyuepa dutuHra (b), Mm.

4.4.1. CkpbiTbit MOHT X Tpybonposogos cuctemsl AXIOpress

B cooTBETCTBMM C HOPMaMK COBPEMEHHOTO CTpouTeNnbCcTBa Tpybonposoasl cucteMbl AXIOpress MOXHO MpoknaabiBaThb B WTpobe
(6opo3apl B CTEHE), 3aM0NHEHHOM PaCTBOPOM MM LWITYKATypKOK, @ TakXKe B KOHCTPYKLUMAX NOMa NyTeM 3aMOHONIMYMBAHMS.

IMpu ckpbiToM MOHTaxe Tpybonposoaos AXIOpress HeobX0ANMO NPUMEHSTL CUCTEMY «Tpyba B Tpybe» (B 3alLMTHOM roppupoBaH-
HOW Tpy6e) nnm Npoknaaky B U3019UMM U3 BCMEHEHHOrO NoM3TUAeHa. B cnyyae HenocpeacTBeHHoro 6eToHnpoBaHusg Tpybonpo-
BOAOB HEOOX0AMMO 06eCneymnTb TONLLMHY 3a1MBKK Hag Tpybor (min 3 cm). B cnyyae ckpbiToro MoHTaxa TpybonpoBoAoB B nosy No
cucteme «Tpyba-Tpyba» 3anpelaeTcs HaTArMBaTh TPYObl N0 NPSAMON NMHUK. TpyObl HEO6XOAMMO YKNAAbIBATb HEOONBLUMMK KBON-
HaMW», NPUHKMMAsN BO BHUMaHWE MX HaYabHYI0 YCAAKY.

45 mm
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HanoNbHOE NOKpPbITUe
T 6(}\(}\\\\?1?1 CTAXKa 57 v HanonbHoe ﬂ(‘/KDbIT/e
AA// nneHka é \/ BeToHHanA cTaxKa
TpyGa e 3ByKOM30NALUNS

Tennonsonauma Tp\/f)b\

TennonsonAauna

Tpy6a

3anofHUTENb Hanp.
MecoK, rpaHynat
Tennonsonayma

n3onauma \
\ nepekpbITUe
ne

epekpbITUe 2

PucyHok 24. Mpumepbl cKpbiTol Npoknagku Tpybonposogos AXIOpress
Ha NepeKpbITUY HaJ HeoTanMBaeMbiM NoMeLlleHnem (1), Hag oTanvBa-
embIM nomeleHnem (2) n B 6eToHHoOM 3anmBke (3).

HanosnbHOE NoKpbITNE

— 6eTOHHaRA CTsKKa

> 45 mm

Tennousonauvs TpyGel

Tpyba

/ epekpbiTne

4.4.2. OtkpbiThiit MOHT X Tpybonposogos AXIOpress

OTkpbiTag npoknagka Tpybonposonos cucteMbl AXIOpress npUMeHseTCs Npu MOHTaXe CUCTEM MarucTpanbHbix TpybonpoBonoB
B HEXW/bIX MOMELLEHMSAX, @ TAKKE CTOSKOB Ha MPOM3BOACTBEHHbIX 0ObeKTax. JaHHbIM cnocob Npoknagku Takxke NoAXOAWUT Npu
peMoHTe MO0 PEKOHCTPYKLMM CTaporo 060pyA0BaHNS 1 CUCTEM OTOMIEHUS.

pun OTKPBITOM NPOKNaAKe HEOOXOAMMO YUNUTbIBATb HE TONTbKO TEXHUYECKME TPEOOBAHMS, HO U ICTETUYECKUIA BUA,

Heobxoanmo:

¢ nopobpaTb COOTBETCTBYIOLMIA TUM TPYD M COEOMHEHUIA;

e pa3paboTtaTb CNOCo6bl KOMNEHCALMM TEMNOBOIO YANMHEHUS TpY6;

e BbiOpaTb METOA KpenneHus Tpyob;

e nopobpaTb COOTBETCTBYIOLMIA TUM M30NSUMM, B 3aBUCMMOCTM OT TMMA 0O0PYA0BaHUS U BHELLUHEW Cpeapl.

Mpoknanky Tpy6 HeE0OX0AMMO NPOM3BOANTL TakuM 06pa3oM, 4Tobbl BNara M KOHAEHCAT C APYrMX COOPY>KEHMI He OKa3biBanu BO3-
LleicTBME Ha TpyObl.

4.4.3. Yen pk Ttpybonpoeogos AXIOpress H BUTYMHOE M T KOKP COYHOE MOKPbITUE

I'Iepen yK}'IaLI,KOl;I pr6 CUCTEMDI AX|ODFESS Ha NOBEPXHOCTM MOKPbITbIE 6VITyMOM MNX NAaKOKPaCOYHbIMU MaTepUanamu, cogepxa-
WMMU paCTBOPUTENb, MOBEPXHOCTM AOJIKHbI MOTHOCTbH BbICOXHYTb. I'IpM 3TOM Cnefyet NpuHMMaTb BO BHUMaHNE BPEMA BblCbIXaHUA
MaTepunana B COOTBETCTBUU C I/IHCprKLI,l/IEIZ nponssoauTens.

Heobxoammo OrpaHN4YnUTb MECTA KOHTAKTOB pr6 M COenHEHUI C BbllE€YyKa3aHHbIMW MaTepunanamMu, Hanpmmep, C NOMOLLbK NOIN-
3TUNEHOBOW NNEHKM.

4.5. Tennounsonsums Tpybonposopnos AXIOpress

Tennon3onaumus — 3To KOHCTPYKLMS, COCTOALLAS M3 OLHOIO WM HECKONbKUX C0EB TENNOU30NILMOHHOIO MaTepuana (M3nenus),
3aLWMTHO-MOKPOBHOIO CNOS U 3NEMEHTOB KpenneHus. B coctaB Tennon3onsuMoHHOW KOHCTPYKLMM MOTY BXOAWTb NapOMn30NSLMOH-
HbIM, NPeLOXPAHUTENbHbIN U BbIDABHUBAIOLLMIA CIOW.

M3onaums Tpy6onpoBoaoB M GUTUHIOB A0MKHA, MOMUMO NPOYEro, COOTBETCTBOBATL TPEOOBAHUAM MO TENAOOTAAYE, TENIONOMO0-
LLLeHMI0, aKyCTUYECKOM M301SLMH, 3aLLMTe OT KOPPO3WK, BbiNaAeHMS KOHAEHCATa MeXay CNosiMM, NPOTUMBONOXAPHOW 6e3onacHo-
CTV 1 B Cly4ae HeoOXOAMMOCTU KOMMEHCUPOBATL TEPMUYECKOE YAIMHEHME. BbiBOp M30M15LMKM 3aBUCKUT OT Lienei MCnonb30BaHus.
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He paspeluaeTcs MCNonb30BaTh U30NSLMOHHbIE MaTepUanbl, KOTOPbIE MOTYT BbI3BaTb XMMUUYECKYIO MM KOHTAKTHYIO KOPPO3MIO Ha

3NeMeHTax apMaTypbl, PUTUHIAxX Unu TpyboNpoBoaax.

[ns s3bdekTMBHOrO Nnogbopa Tennomsonsumin HeobxoLMMOo NPOBECTU NPOEKTHbIE pacyeTbl B COOTBETCTBMMU C AMCTBYIOLLMMU CTPO-

UTENbHBIMW CBOAAMM MPaBWUA M HOPMATUBHbIMK fokyMeHTamu: CIMT 41-103-2000; CHuMM 41-03-2003.

Tennousonauuns npuMeHseTcs:

e MpW MOHTaxe TPyOOMNpPOBOAOB HAL HEOTAMNIMBAEMbIM MOMELLEHMEM WU HAL NOMELLEeHWEM C TeMNEepaTypoit Bo3ayXa 3Hauu-
TENbHO HMXKe, YeM B 0060PYaYEMOM NMOMELLEHUM;

e MpY MOHTaxe TPacc C 6ONbLLON NPOTHKEHHOCTLIO, HA TPACCaX C BOMbLWIMM KOAMYECTBOM COEAMHEHWIA U OTBETBNEHMUN;

e HA yy4acTKax, rae BO3MOXHbI Tennonotepu;

e B CMCTeMax TpybONpPOBOLOB, MPONOXKEHHbBIX B MOMELLEHMSX, TEMMNEPaTypa KOTOPbIX MOXET COCTaBNSATb MUHYCOBbIE 3HAYEHMS;

e Mpwv TEMNepaType TOUKM POChl MOMELLEHMS Bbilie TEMMNEPATypbl TENAOHOCUTENS A1S1 NPeAOTBPALLEHNS KOHAEHCALMK Bnaru
Ha CTeHKax Tpyo.

Tabnuua 19. MMHMManbHble TONWWHbI TENTON30ALMOHHOIO CN0s At CUCTEM XONIOAHOIO BOJOCHA0XeHMA.

Bup MoHTaxa Tpybonposoaa TonwwmHa nsonaumoHHoro cnos npu A = 0,040 BT/(MK)*
CBo6OAHaA MPOK/aAKa B HeoTanMBaeMblX MOMeLeHNAX 4 MM

CBob6oaHas NpoKnagKka B OTanvBaeMbiX MOMeLLEHUAX 9 MM

B kaHane 6e3 Tennbix Tpy60NpoBoAoB 4 MM

B KaHane pagom c TennbiMu TpybonposBoaamu 13 Mm

B wpabe 6e3 Tennbix Tpy60nNpoBoAos 4 MM

B wtpabe pAaaom ¢ TennbiMm Tpy6onposoaamu 13 Mm

Ha 6eToHe 4 MM

TonwmHa 130NSILMOHHOTO C/10%, NpUBEAeHHas B Tabnuue 19, obecneymsaeT LONONHUTENbHYHO 3aLUMTY OT 06pa30BaHMs KOHAEHCaTa
npu Temnepatype nuTbeBoi Boabl 10°C.

M3onaums Tpy6onpoBoA0B, apMaTypbl M 060PYLOBAHMS LOMXKHA COOTBETCTBOBATh TpEOOBAHMAM MO TEN00TAAYe, TENAOMNOMOoLLe-
HUI0, 3BYKOM30/1SLMM, 3aLLUTE OT KOPPO3MM, MPOTUBOMOXKAPHOM 6E30MaCcHOCTU U B Clly4ae HeobXoAMMOCTM KOMMEHCUPOBATh Tep-
MUYeckoe yaJIMHeHMe.

Bbibop M30n9LMM 3aBUCKT OT Lenei UCnonb3oBaHus. He paspeLiaeTcs MCNonb30BaTh M30NSLMOHHbIE MaTepUabl, KOTOpPble MOTYT
BbI3BaTb XMMUYECKYI UM KOHTAKTHYH0 KOPPO3WIO Ha 3neMeHTax TpybonpoBOAHOM apMaTypbl, UTUHIax unu Tpybonposoae.

M3OJ’I$|LIM$| OT 3 Mep3 Hua

Mpw npoknagke Tpy6onpoBO4OB YepEe3 MECTa, MOABEPXKEHHbIE 3aMEP3aHMI0, HEOBXOAMMO [OMNONHUTENBHO MX M30MPOBaTh. MpK
CYLIECTBOBAHMM BEPOSTHOCTM 3aMep3aHus TpyGoNpOBOAOE B C/lydae ANUTENbHOMO OTCYTCTBMA SKCMyaTaLmMmn, TpeBGyeTca 0CHaCTUTb
Tpy6ONpPOBOA CUCTEMON COMPOBOXAAIOLLETO 06Orpesa.

N3onsums oT H rpeB Hus

Tpy60onpoBoAbl XONOAHOW NUTLEBOW BOAbI AOMKHbI ObITb 3alUMLLEHBI OT Neperpesa. TeMnepaTypa NUTLEBOM BOAbI B MECTax BOAO-
pa3bopa He AomkHa npeBblwaTth 25°C. 3HaYeHMs TONLWMHbI U30MALMOHHOIO CNOS, NpeacTaBneHHble B Tabauue 19 v 20, asnsiotcs
MWUHUManbHbIMK TpeboBaHNIMU. HE0O6X0AMMO YyUMTbIBaTb 0COOEHHOCTM COOTBETCTBYIOLLErO y4acTka MOHTaXa U, B Cly4ae Heobxo-
LMMOCTU, YBENNYUTb TONLLMHY M30NALMOHHOTO COS.

LLlaxTbl MAn KOHCTPYKLMKU Yy CTEH MOTYT CUIBHO NeperpeBaTtbCs B pe3ynbraTe COCeACTBa C TpybonpoBoaaMu oTonnenus . B Taknx
CnyyYasx 3alimMTa NUTLEBOM BOLbI OT NeperpeBa 0COOeHHO BaXHa. B 3aBMCMMOCTM OT KOHCTPYKTMBHBIX 0CO6EHHOCTEN HEOBXOANMO
MOLENUTb LWAXTY, 4TO6bl OTAENUTL TPYOONPOBOL, MUTLEBOM BOAbI OT rops4MX TpybonpoBoaoB.

Tpy6onpoBoabl HE0OXOAMMO 3aLMLLATbL OT 06pPa30BaHUS KOHAEHCATA, NPUMEHSS aHTUANDDY3MOHHbIe MaTepuansl. [Tpy npoknaake
TpybonpoBOLOB MUTbEBOM BOAbI HEOOXOAMMO YYMTHIBATL LOCTATOUHbIE PACCTOSHUS A0 ropsymx TpybonpoBoaos. He fonyckaetcs
MOHTaX TpybOoMnpoBOAa Y HAarpeBatoLLMXCS CTPOUTENBHbIX 3N1EMEHTOB: KAMUHOB WM CTEH C MPOIOXKEHHbBIM B HUX OTOMNEHMEM.
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Tabnuua 20. MMHUManNbHble TONWWHbBI TEMTON30MALMOHHOrO CNos Ana cuctem otonnenua n NBC cornacHo nocTaHoBNEeHWA 06
SHeprocbepexeHnu.

MwuHUManbHaA TONWMUHA N30ALMOHHOIO C/I0A, MPUMEHU-
TenbHo K TennonposogHocTy 0,035 B1/(m-K)

Bua Tpy6onpoBogos/apmaTypbl

1 BHyTpeHHUI AnameTp Ao 22 Mm 20 Mm

2 BHyTpeHHUI anameTp cBbille 22 MM 1 f0 35 MM 30 Mm

3 BHyTpeHHMin anameTp cBbiwe 35 Mm 1 Ao 100 mm PaBHa BHyTpeHHeMy nameTpy
4 BHyTpeHHMin anameTp cBbiwe 100 Mm 100 Mm

pr6bl napmaTtypa B COOTBETCTBUWN CO CTPOKaMMn 1-4 B OTBEPCTUAX CTEH 1 NOTONKA, B

5 061acT NepeceyeHmnii Tpy6, B MecTax coefuHeHNi Tpy6 Npu LeHTpanbHbIX pacnpege- 1/2 TpeboBaHMi B COOTBETCTBUYM CO CTPOKaMu 1-4
NMTENAX BOAONPOBOAHbIX ceTel
Tpy6bl M apmaTypa B COOTBETCTBUU CO CTPOKaM 1-4, NPONoXKeHHble B CTPOUTENbHbIX .

6 py pmaryp P p P o 1/2 Tpe6oBaHNI B COOTBETCTBUM CO CTPOKaMm 1-4
KOHCTPYKLMAX MeXAy 060rpeBaeMbiMyi NOMELLEHVAMI Pa3HbiX Nosib3oBaTtenen

7 Tpy6onpoBofbl B COOTBETCTBUM CO CTPOKOI 6, NPONOXKEHHbBIE B NONY 6 MM

8 Tpy6onpoBoabl pacnpeaeneHvsa Xonoaa v Tpy6onpoBoAbl XONOAHON BOAbI, a TaKXKe ap- 6 MM

MaTypa LieHTpasibHO CUCTEMbl KOHANLIMOHMPOBAHUA 1 CUCTEMbI OXNTaXAeHNA BO3AyXa

WNsonsiums Tpybonposofos ropsiyeit BoAbl M Tpy6ONPOBOAOE OTOMNEHHMS.

[lns TpybonpoBoAoB ropsyeit BoAbl HeobxoanMa 3alumTa oT TennooTaaum. TpeboBaHWs K U301gLUMKM ONpeaeneHbl B mpuaoxeHun 5 EnEV.

Tabnuua 21. Mprmep TennousonALmUn ANA orpaHnyeHnsa NoTepb TEMOBOW SHeprum Tpybonposogammu cuctem otonnexmna n NBC.

MomeLleHnsa ofgHOro Nosb- Hexunoe 3gaHue
Bupg Tpy6 MHOroKBapTUPHbI JOM 30BaTend, BKAOYasA AOM Ha C HECKOJIbKMM
OflHy CeMblo nonb3oBaTenAMm

TPYBbl N4 BOOOCHABXKEHUA

I'opﬂqaﬂ BOJa B UMPKYNALMOHHOM KOHTYpE Uiu € COnpoBoOXAawwWmm

. 0,
Bl 100%, cTpoku 1-4 100%, cTpoku 1-4 B0, Gipe
Tpy60npoBo/Ab! II06Or0 HOMUHANBHOTO AAaMETPa, CKPbITAA WU HapyKHas 1-4
npoknagka

i 0,
LinpKynaumoHHble Tpy6onpoBoAabl, MPONOKEHHbIE METOAOM CKPbITOW Un 100%, cTpoku 1-4 100%, cTpoku 14 100%, cTPOKM

Hapy»HOW NpOBOAKMN 1-4
B cooTtBeTcTBMU C ENEV Tpe6o- | B cootBeTcTBMM C ENEV

BaHVA K U30M1ALMN OTCYTCTBY- | TPebGOBaHMA K N30nALMn
u Y Y P u 100%, cTpPOKM

Tpy6onposoabl ropsayen Bofbl 6€3 LnpKynaLmum 1 CONPoBOXAAIOLLEro 10T, U30MIALMOHHDBIV CJTON MOXKET | OTCYTCTBYIOT, U3ONALMOHHbIV 1-4
o6orpega; Tpy6onpoBoAbl AMamMeTPOM A0 22 MM, CKPbITas UM HapyHas noTpe6oBaTbCA Mo APYrum C/I0i MOXeT NoTpeboBaTbCA
npoknagka (8 cootBeTcTBum ¢ Paboumm ctaHgaptom W 551 DVGW makcu- npuyvHam no ApYyrMm npuynHam

MaJlbHblii 06beM cofiepKMMoro Tpyb6onposoaa 3 nMTpa)
PekoMeHAYeTCA MoyunTb peKOMeHAaLMM, Pa3bACHEHME 3aCTPOMLLUMKA, 3aKNIOUNTb
[OrOBOPHOE cornalueHmne

Tpy6bl M apmaTypa B OTBEPCTUAX CTEH M MOTOJIKA, B 06NACTW NepeceyeHnin
Tpy6, B MECTax COeAVHEHNI TPY6 NP LIeHTPanbHbIX pacnpeAenvTensax 50%, cTpoka 5 50 %, cTpoka 5 50%, cTpoka 5
BO/[IOMNPOBO/AHbIX CeTeN

TPYBOIMPOBO/bl OTOMJIEHNA

CKpblTas/Hapy»kHaa Npokiaaka Tpy6onpoBoAa B OTanMBaeMbIX MOMeLLe- Be3 TpeboBaHus 100%, cTpPOKM
P /Hapy. p Aika TPyOOonpoBoA, Ly 100%, cTpoKu 1-4 P 0, CTP!
HUAX K nsonaunn 1-4
Mpoknapka B WaxTe/cKpbiTan NPOKNaAKa MeX Ay OTan/MBaeMbIMM NomeLle- 50%, cTpoka 6 50%, cTpoka 6
HUAMM pa3INYHbIX NoNb3oBaTenew
- 0,
OTKpbITasA/HapyXHasA NPoKnajka B HEOTanIMBaeMbIX MOMELLEHNAX U CTPO 100%, cTpokm 1-4 100%, cTpokm 1-4 100%, cTpOKMN

NTENbHbIX 3N1eEMEHTaX, OrpaHN4YMNBaACb HeEOTaN/IMBaeMbIM NOMeLLEHNEM 1-4

Tpy6onpoBoAbl, NPONOXKEHHbIE B MOy, BKOUYaA COeANHUTESNIbHbIE

Tpy6onpoBOAbl C NOAKMIOYEHVEM PAMAaTOPOB MeXAY OTananBaemMbiMm 6 MM, CTpoKa 7

nomeLleHmnamMm

Tpy6onpoBopbl, NPONOXKEeHHbIE B NONY, BKNOYas coefuHuTeNbHble Tpy60- | YKasaHue: Ana o6bIYHOro Bes Tne6osanns

npoBOfbl C NOAKNIOYEHNEM PAANATOPOB, NOA 3emneit/ M30MALNOHHOro MaTepmana c A K Maozﬂumm 6 MM, CTpoKa 7
B HEOTarnIMBaeMbIX NOMELLEHNAX 0,049 mm
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Boigepxk u3 [Moct Hoenewus o6 sneprocbepexennn (ENEY, 2009)

MpunoxeHwue 5:

1. Tennootaayy Tpy6oNpoBOAOB pacnpeneneHuns Tenna 1 TpybonpoBoLOB ropsyeit BoAbl, @ Takxke apMaTyp HeobxoauMmo orpa-
HWUYUTb C MOMOLLbIO TENIOM30NALMMU B COOTBETCTBMM C MapameTpamu Tabnuubl 21.

2. Ecnu TpybonpoBopbl LEHTPanbHOM CUCTEMbI OTOMAEHWS COMMACHO CTPOKaM C 1 Mo 4 NponoXeHbl B OTaN-N1BaeMbIX MOMELLEHUSX UK
B CTPOMTENbBHbIX CTPYKTYpax Mexay oTanaMBaeMbiMy MOMELLEHWMAMM OAHOTO NOMb30BATENS U HA MX TENNOOTAAYY MOTYT OKa3blBaTh
BO3[e/CTBME OTKPbITO YCTAHOBNEHHbIE 3aMOPHbIE YCTPOMCTBA, TPEOOBAHMS K MMHUMANbHOM TOMLLUMHE M30NSLMOHHOTO 105 OTCYTCTBYIOT.
ITO pacnpoCTpaHseTCa Takxke U Ha TpyOONpoBOAbI ropsyelt BOAbl AUMAaMeTPOM [0 25 MM, MPOOXKEH-Hble B KBapTMpaXx, KOTopble
UK ABASKOTCS YACTbIO LMPKYNSLMOHHOIO KOHTYPA, UM OCHALLEHbI COMYTCTBYIOWMM 3NEKTPUYECKMM 060rpeBoM.

3. [1na maTepuanos C TENNOMNPOBOAHOCTbIO, 0TAnYHOM 0T 0,035 B1/(M*K), HeobxoaMM nepepacyeT MUHMMANbHOM TONLLUMHbBI CTEHKM
M3019LUMOHHOrO CNOS.

4. TlpenBaputenbHO M301MpoBaHHble Tpy6bl AXIOpress ¢ ToNWMHOM cTeHKkM 9 unu 13 MM COOTBETCTBYIOT TpEOOBAHUAM K TOMLLMHE
M3019LUMOHHOIO CNOS B CTPOKE 7, TPYObl C TONLUMHON CTEHKM 26 MM COOTBETCTBYIOT TPEOOBAHMSM K TOMLLMHE M30NALLMOHHOTO
cnos B cTtpoke 1.

PekomeHpyeTcs 3awmwate cuctemy AXIOpress COOTBETCTBYHOLLEV TEMNOU30NSLMEN OT CAMLLKOM BoNblIMX NepenajoB Temnepa-

Typ (MakcMMmanbHasg pasHuLa Mexay TeMnepaTypoi BoAbl B Tpybe v TeMnepaTtypoi okpyxatoulen cpenbl coctasnseT 70°C). 3To

Mo3BOAUT U3bexaTb TennonoTepb C NOBEPXHOCT TpyOONPOBOAOB, @ TaKXe NPefoTBPaTUTh NMOBPEXAEHNS HAPYXXHOTO CNos Tpy6bl

(obpa3oBaHue ny3bipen).

Mpu BbiGOpE MaTepuanos U U3AENMIA, BXOASLMX B COCTAB TEMNIOM30NALUMOHHBIX KOHCTPYKLMIA A1 MOBEPXHOCTEN C MONOXMUTENb-
HbIMUW TEMMepaTypamu TennoHocuTens (>20°C), cnenyeT yunTbiBaTb Cleaytoline hakTopbi:

e MECTOpacnosioXEHWE U30MPYEMOr0 0ObEKTa;

e TeMmnepaTypy “30/IMpyeMOI NOBEPXHOCTH;

e TeMmnepaTypy OKpyatoleh cpesbl;

e TpeboBaHMs NoXapHOM 6€30MacHOCTH;

*  arpeccMBHOCTb OKPYXKatOLLEN CpPeapl UK BELLECTB, COAEPXKALUMXCS B U30IMPYEMbIX 0ObEKTAX;
e KOpPPO3MOHHOE BO3MENCTBUE;

e MaTepuan NoBepXHOCTW M30IMPYEMOrO OBbEKTA;

e [OMYCTMMbIE HArPy3KK Ha U30MPYEMYIO MOBEPXHOCTD;

e HanMuue BMOpALMM M YAAPHbIX BO3AEMCTBUIA,

e TpebyeMyo AONTOBEYHOCTb TEMNNOM3ONALUMOHHON KOHCTPYKLMK;

e CaHWTAPHO-TUTMEHWMYECKME TPEBOBAHMUS;

e TemnepaTtypy NPUMEHEHMS TENNOU30NALUMOHHOIO MaTepHana;

e TennonpoBOAHOCTb TEMIOM30NSALMOHHOTO MaTepuana;

e TeMmnepaTypHble AedopMaLMK U30UPYEMbIX NOBEPXHOCTEN;

e KOHGbMUIypaumWio 1 pa3mMepbl U30MPYyeMOit MOBEPXHOCTH;

e YCI0BMS MOHTaXa (CTECHEHHOCTb, BbICOTHOCTb, CE30HHOCTb M Ap.).

TennonsonsauMoHHasi KOHCTPYKLMS Tpy6ONpOBOAOB TENIOBbLIX CETEM NOA3EMHOM GECKaHANbHOM NPOKNAAKM LOMKHA BblAEPXKMBATL
6e3 paspyLieHus:

e BO3JENICTBME TPYHTOBbLIX BOA;

e HArpysku OT MacChl BbILIENEXKALLETO FPYHTA M NMPOXOASLLErO TpaHCnopTa.

4.6. 3sykousonauus Tpybonpoeogos cuctembl AXIOpress

Mpu NPOEKTUPOBAHUM U CKPLITOM MOHTAXe Tpy6onpoBOAOB HEOBXOAMMO YYECTb UX 3BYKOM30MsLMI0. OTCYTCTBME 3aYyXKEHUS BHY-

TPEHHEero ceyeHus TpybonpoBoAa B MeCTax COEAMHEHMI 1 NPaBWUIbHO NOAOBPAHHbIM AMaMeTp Tpyb A BOLOCHAOXEHUS U OTO-

MAeHUS SBNSETC OCHOBHbIM CMOCOBOM CHUXEHMS YPOBHS LWyMa BHYTPU CUCTEMbl. KpoMe 3TOro, CyLLECTBYIOT CrieLManbHble Mepbl,

Mo3BONALLME CO34aTb aBCONOTHO BECLUYMHYH CUCTEMY TpYyHONpPOBOLOB:

e npuMeHeHMWe BeCLIYMHOW 3aMOpHOI apMaTypbl

e u30nauMs TpybonpoBoaoB

[lns Tpy6onpoBOAOB CUCTEM BOLOCHAOXEHNS 0COBOE 3HAUYEHUE YAENSIOT YAAPHOMY LyMY.

B cBS3M C 3TUM HEOBXOAMMO YUUTHIBAT ClieaytoLLee:

*  UCMO/b30BaHWE KpenneHuin Tpyb, U30ANpPYOLWMX YAAPHbIV LWYM;

e 4ns Tpy6, NPOKNALbIBAEMBIX B CTSKKE WM B CTEHAX, HEOOXOAMMO MPeLyCMOTPETb U30NALMIO TOMLLMHOW HE MeHee 9 MM;

e TpybONpPOBOAHbIE CETU MUTLEBOM BOAbI U ra30CHAOXEHMS Pa3peLlaeTcs MOHTUPOBATb TOMbKO HA CTEHAX C COOTBETCTBYIOLLEN
Maccoi He MeHee 220 Kr/mM2;

*  [0OMNYCTUMYIO MPOMYCKHYK CMOCOBHOCTb apMaTypbl;

e (CTaTMYeCcKoe AaBfeHWe He AO0/KHO NMpeBbiaTh 5 6ap.

122
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[ins Tpy60nNpoBOAOB CUCTEM BOLOCHABXKEHNS 0CObOoe 3HAYEHUE YAENSIOT YAAPHOMY LWyMY.

B cBSA3M C 3TUM HEOBXOAMMO YUUTLIBATL CieaytoLLee:

*  UCNONb30BaHUE KpenneHuin Tpyb, M30NUPYIOLWLMX YAAPHbIW WYM;

e 4ns Tpy6, NPOKNALbIBAEMBIX B CTSKKE WM B CTEHAX, HEOOXOAMMO MpeLyCMOTPETb M30NALMIO TOMLLMHOW He MeHee 9 MM;

e TpybONpOBOAHbIE CETU MUTHEBOM BOAbI U ra30CHADXEHMS pa3peLllaeTcs MOHTMPOBATb TONIbKO Ha CTEHAX C COOTBETCTBYIOLLEN
Maccon He MeHee 220 Kr/M2;

*  [0ONYCTUMYIO MPOMYCKHYK CNOCOBHOCTb apMaTypbl;

e CTaTMYecKoe AaB/ieHWe He AO/KHO MpeBbiwaTh 5 6ap.

4.7.TlpoTMBONOX PH 93 KT

B MecTax, rae Heo6xoaMMO CTporo cobnoaaTh TPe6OBaHUS NPOTUBOMNOXAPHOM 3aLLUMTbI, MOHTaX TPY6ONPOBOAOB, MPOXOASLLMX
yepes CTeHbl, NOTONKM M NEPEKPLITUS MOXKET MPOU3BOAMTLCS TOMLKO B TEX C/IyYasiX, CIM HET ONACHOCTM NEePEHOCa OTHS U AbiMa
WK B Cy4ae ecim NPUHATLI COOTBETCTBYHOLLME MePbl MPOMUNAKTUKM.

[ng Nofo6HbIX KOHCTPYKLMIA M COOPYXKEHUSI HE0BXO0AMMO MCMONb30BaTh TONIbKO A0MYLLEHHbLIE MAHXETbI 1 U30NAUMOHHbIE MaTEpPU-
anbl. PaspelieHbl K MPUMEHEHMIO TONbKO HEBOCMIAMEHSIEMblE M30MSALMOHHbIE MaTepHanbl M3 MaTepuanos knaccos Al u A2, Tpya-
HOBOCM/IAMEHSIEMbIE CTPOMTENbHbIE MaTEPManbl kKnacca B1 1 o6bl4Hble BOCNNAMEHSEMbIE CTPOUTENbHbIE MaTepuanbl kKnacca B2.
[puMeHeHMe NErkoBOCNIaMEHSEMbIX CTPOUTENbHBIX MaTEPMANoB Knacca B3 cTporo 3anpeuieHo. Takke HE06X0AMMO YA0CTOBE-
PUTbCS, YTO NMPOXOAHUKM HE MOBPEXKAAIOT LLENIOCTHOCTb OrHEYCTOMUYMBbBIX NMOTONKOB M NEPEKPbITUA.

4.8. urneHnyeckme TpeboB HMs K TPYOONPOBOL M XO3MCTBEHHO-NUTLEBOrO BOAOCH BGXeHus

[1ns NpoekTMpOBaHMS U COOPYxXeHUs TpybonpoBoA0B NUTbEBOM BOAbI AeicTBYHOT HopMbl CIT 30.13330.2012, CIM 73.13330.2012.
Mpoknaaky TpybonpoBoLOB NUTLEBOW BOAbI HEOHBXOAMMO OCYLLECTBASTL C YH4ETOM COBNoAEHNS TpeOOBAHWMI TMIMEHbI U TMAPaB-
JINYECKMX PaCYeToB.

B Tpy6onpoBoaax nuTbeBoro BoAoCHabxeHMs Heobxoanmo obecneymnTb COOTBETCTBME KaUeCcTBa BOAb! B NMyHKTE BoAo3abopa Leit-
CTBYIOLLMM HOPMaM U TpeBOBaHMAM.

Buonoruyeckas u xummuyeckas npurogHocTb cucteMbl AXIOpress noATBEpPXKAAETCS DKCNEPTHLIMU 3aK/THOYEHUSMU O COOTBETCTBUM
€AVHbIM CaHMTapHO-3MUAEMMONOTMYECKUM U TUTUEHWMYECKMM TPEOOBAHUAM K NPOAYKLMKU Ha TeppuTopun PO.

TexHuuyeckune MeponpuaTUs No NPOMUNAKTUKE PA3MHOXEHMS IETMOHENN, @ TAKKe NMPOEKTUPOBAHUE, IKCMyaTaLms U CAaHUTapHO-TeX-
HUYeckme MeponpuatTna onucaHbl B CaHUTapHo-anuaemuonornyeckmnx npasunax Cr 3.1.2.2626-10, yTBepxAeHHbIX NOCTaHOBNE-
HMeM [MaBHOro rocyAapCTBEHHOMO CaHUTapHoro Bpava Poccuiickorn ®epepaumn ot 05.05.2010 r. N2 53.

4.8.1 JesnHdekums

Cuctema Tpy6onposonos AXIOpress, a TakKe COeIMHEHMS C MOMOLLbIO NPecc-BTyNOK 0becneynBatoT MOHTaX CUCTeM BOAOCHAbXe-
HUS, OTBEYatoLLMi TpeboBaHUSM rurmeHsl. Tpybbsl AXIOpress Ans nMTbeBOro BOAOCHAOXEHWS 1 OTONNEHMS HE CNOCOBCTBYIOT pas-
MHOXEHUI0 MUKPOOPraHU3MOB Ha BHYTPEHHEN NOBEPXHOCTU CUCTEMDI, HE BbI3bIBAS, TAKMM 06PA30M, 3apakeHue NermoHennamm u
LpYrMMu MUKpobamu.

[e3nHbekuns BoLONPOBOAHBIX CUCTEM MPOBOAMUTCS B UCKIIOUMTENbBHbIX Cy4asnx (Mpu 3apaKeHun), Ansg NpoBeAeHUs KOTOPOW
HeobX0LMMO YCTPAHEHME BCEX KOHCTPYKLMOHHBIX M IKCMYaTaLMOHHbIX OWKWB0K cucTeMbl. [oBbILEHHOE cofepkaHune MUKPoboB
BbI3BaHO Yalle BCEro KOHCTPYKTUBHBIMU OCOBEHHOCTSIMM — TYMMKOBBIMM Y4aCTKaMu, K pUMepY, AU NPU HENOCTOSHHOM UCMOSb-
30BaHUM BOAOMPOBOAOM.

B naHHOM cnyyae HeoBXOAMMO NPOBECTU TepMUUeckyto Ae3nHbekLmio. CornacHo NonyYeHHbIX HayYHbIX AAHHbIX, BCE MUKPOObI U
H6akTepun nornbatoT npu Temnepatype cebiwe 70°C. Bo Bpems npoBeaeHWs fLaHHOW npoLuenypbl HeobxoamMmo cobnoaatb Mepbl
6e30MacHOCTM AN NpeLoTBPALLEHNS OXKOrOB.

4.9. UnpkynsiumoHrHsle Tpybonposogsl

[poekT1poBaHMe M MOHTAX LMPKYASALMOHHBIX TPy6ONpoBOAoB BbinonHseTcs cornacHo CIM 30.13330.2012, CM 73.13330.2012.
LinpkynsunoHHble TpybonpoBoabl ciesyeT NPOeKTMPOBATh B TeX Cyyasx, koraa obvem BoAsl B TpybonpoBoae ot 6oinepa Ao MecTa
Bof03abopa cocTasnsiet Honee Tpex UTPOB.

JTaXkHble UK oTAeNbHble TPYBoNpoBoAbl C 06bEMOM BOAbI O 3 IMTPOB MOTYT MOHTMPOBATLCS 63 umMpKynsaumuu. [laHHoe npasuno
cnenyeT NOHMMATb Kak BEPXHIOK rPaHuLLy, HE0BXOAUMO CTPEMUTBCS K MEHBLUMM 06beMaM.
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Tabnuua 22. O6bem Bogbl B Tpyb6ax AXIOpress

[nvHa Tpy6onposopa
ﬂMaMETp pr6 AXIopress, =

16 ‘ 0,11 ‘ 27,27
20 ‘ 0,16 ‘ 18,75
25 ‘ 0,25 ‘ 12,00
32 ‘ 0,45 ‘ 6,67

LLMpKyNALMOHHBIE CUCTEMBI U CAMOpPEryupytoLLmMecs cucTeMbl oborpeBa AOMKHbI paboTaTh Tak, YTobbl TeMMepaTypa BoAbl B HUX
6bina Ha 5°C Huke TemMnepaTypbl ropsiyeit Boapl B 6oiinepe. M3 coobpaskeHuit rurieHbl HEOOXOAMMO CTPEMUTBLCS MOAAEPXKMBATL
TeMmnepatypy Boapl B 6oinepe Ha yposHe 60°C. [pu uaeanbHbiX YCIOBUSIX, C TOYKU 3PEHUS TUTMEHDI, @ TAKKE B LIENSIX IKOHOMUM
3HEPTUU UMPKYNSLMOHHbIE CUCTEMbI MOTYT 3KCMNYAaTUPOBATLCS B TeUeHUe He 6onee 8 YacoB B CyTKM MPU MOHUXKEHHOM TeMnepa-
Type.Llupkynsuums nop AeiCTBUEM rpaBUTaLUM He peKOMeHL0BaHa.

Moaknioyerue k boinep M 1 NPOTOYHLIM BOLOH TPEB TENSM.

HeperynupyeMmble (63 3n1eKTPOHHOTO YNpaBeHWs) U TMAPaBAUYECKM PErYIMPYEMbIE NMPOTOYHbIE BOLOHArPEBATENM M3-3a CIULLKOM
BbICOKOTO ABNEHMS U U3BLITOYHOM TeMNepaTypbl MOTyT noBpeauTb Tpy6bl AXIOpress.

Tpy6bl AXIOpress MOXHO NMOAK/IKYaTh TONbKO K MPUOOPaM C 3NEeKTPOHHbLIM yrpaBneHueM. [1ns HeperynvnpyeMbix npubopos Heob-
XOAMMO CHayana MOHTUPOBATb MeTaNNNUECKYIO TPYOY AIMHOM He MeHee 1 MeTpa, 3aTeM yxe noanMepHbie Tpybbl. B 06si3aTensHoM
nopske CnefyeT yuuTbiBaTb PEKOMEHAALMM NPOU3BOAUTENS MPOTOYHOTO BOLOHArpeBaTens, eciu 6oinep HarpeBaeTcst C NOMOLLbIO
reNnoyCTaHOBKM WX OTOMUTENBHOTO KOT/IA Ha TBEPAOM TOM/IMBE, TEMNepaTypa MOXeT noBbilwaTbcst 4o 100°C u Gonee.

5. MCMNbITAHME BHYTPEHHMX CAHUNTAPHO-TEXHUYECKIX CUCTEM

Mo 3aBepleHnn MOHTaXKHbIX paboT MOHTAXHbIMM OPraHM3aLMaAMU SOMKHbI ObiTb BbINOAHEHBI MCMbITAHWUS CUCTEM OTOMNEHUS,
TennocHabxeHus, BHyTPEHHEr0 X0NO0AHOIO M ropsyero BOA0CHabXeHWS, TeNIoreHepaTopoB (KoTenbHOro 060pyA0BaHMS) rMapoCcTaTh-
YECKWUM WM MaHOMETPUYECKMM METOLOM C COCTaBNEHMEM aKTa yCTaHOBAeHHOro obpasua cornacHo Tpebosanuii CMM 73.13330.2012
(akTyanusunpoBarHas penakums CHulM 3.05.01-85).

McnbiTaHns LOMKHbI NPOM3BOAWTLCS A0 HAYaNa OTAENOUHbIX paborT.

5.1. MppocT TMUeCKUIA METOL UCMBIT HUS

5.1.1. CucteMbl oTonneHus

McnbiTaHns ruapocTaTMieckum MeTOA0M CUCTEM OTOMEHMS, TENNOCHAOXeHWSs, TENNOreHEPaTOpPOB M BOAOHArpeBaTene AOMKHbI
MPOU3BOAMTLCS NMPU MONOXKMUTENBHOW TeMNepaType B MOMELLEHMAX 34aHMS, @ CUCTEM XONOLHOTO M ropsiyero BOL0CHa0XeHMS, KaHa-
NN3aLMKM M BOJOCTOKOB — npu TemnepaTtype He Hmke 278 K (5°C). Temnepatypa Boabl AomKHa ObiTb Takke He Huxke 278 K (5°Q).
McnbiTaHne BOAAHBIX CUCTEM OTOMEHUS, TENNOCHAOXKEHNS 1 XONOA0CHABXEHNS LOMKHO NPON3BOANUTLCS MPU OTKIKOYEHHbIX TEM/0-
reHepaTopax M paclUMpUTENbHbIX COCYAAX MMAPOCTAaTUYECKMM METOLOM AaBNeHneM, paBHbiM 1,5 pabouero faBneHus, HO He MeHee
0,2 MMMa (2 Krc/cMm ) B CaMOW HUXKHEN TOUYKE CUCTEMBI.

BenununHa npobHOro faBneHUs Npu rmapocTaTUYecKoM MeTOAE UCMbITaHWS AN CUCTEM OTOMIEHUS U TeNN0CHabXeHs, npucoenm-
HEHHbIX K TEMI0BbIM CETAM LLEeHTPANM30BaHHOIO TENAOCHAOXEHMS, He [OMKHA NPeBbIWaTb NPeAeNbHOr0 NPOBHOro AaBNeHUs Ang
YCTAHOB/EHHbIX B CUCTEME OTOMUTENbHbIX MPUOOPOB.

5.1.2. Cuctembl BOGOCH 6XeHMs

CucTeMbl BHYTPEHHETO XONOAHOTO M rOpSYero BOAOCHAOXEHNS [OMKHbI ObITb MCMbITaHbl FTMAPOCTaTUHECKUM METOAOM C cobnioae-
Huem TpeboBaHuii FTOCT 24054, TOCT 25136. BenmunHy npobHOro AaBneHus cnefyet npuHMMaTh paBHoM 1,5 n3bbitouHoro paboyero
naBneHuns. MaopoCcTaTMyeckme UCMbITaHWS CUCTEM XONOAHOMO M FOpSYero BOLOCHAOXEHWUS AOMKHbI MPOU3BOAMTLCS L0 YCTAHOBKM
BOZOPa3bopHOI apMaTypbl.
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BblepKaBLIMMUM UCMbITAHUS CYUTAOTCS CUCTEMBI, €CNU B TedyeHue 10 MUHYT HaxoxaeHus nof NpobHbIM AaBNEeHWEM NPU rTMAPOCTa-
TMYECKOM MeTofie UCMbITaHMI He 0BHapyXeHo nafeHus aasnexHus 6onee 0,05 MMa (0,5 krc/cM ) 1 Kanenb B CBapHbIX LWBaXx, Tpybax,
pe3bb0BbIX COEIMHEHMSX, 3aNOPHONM apMaType U yTeUKM BOAbI YEPE3 CMbIBHbIE YCTPOMCTBA.

o oKOHYaHUM UCNbITAHWUM rmapocTtaTM4yeckKnM MeToaom HeobxoaMMo BbINYCTUTb BOAY U3 CUCTEM BHYTPEHHEro xonon-
HOro u ropqauyero BOAOCHAGXeHUs.

5.2. M HOMeTpUYECKMIN METOL UCTILIT HMS

CucteMbl OTONNEHUS, TENNOCHAOXEHUS, BHYTPEHHErO XONOAHOr0 U ropsyero BOAOCHabXeHMs cnefyeT UCMbITbIBATb B CeaytoLLei
nocnenoBaTeNlbHOCTH:

e CWUCTEMY 3aMONHUTb BO3YXOM NPOBHbIM 136bITOUHbIM AaBnernnem 0,15 MIMa (1,5 krc/cm);

e Mpu 0bHApYXeHUM feheKTOB MOHTAXa Ha CIyX ClIeAYeT CHU3WTb AaBNEHWE A0 aTMOCHEPHOrO U YCTPaHWUTb AedeKTbl;

e 33TeM CMCTeMY 3anonHuUTb Bo3ayxoM AasneHuem 0,1 MIMa (1 krc/cm), BbiaepKaTtb ee noj NpobHbIM JaBNEHWEM B TEYEHUE 5 MUH.
Cuctema Npu3HaeTcs BblAepKaBLUei UCMbITaHKWe, eC/IU NPU HAXOXAEHMU ee Mo NPoOHbIM AaBNEHUEM NAEHWE AABNEHMS He npe-
BbicuT 0,01 MMa (0,1 krc/cm ).

MaHOMeTpMLIECKoe ncnbiTaHMe AonyckaeTcsa NnpousBoaUTb Npu 0pruaTeanoF1 TeMneparype Hapy>XHoro Bosgyxa.

5.3. Mycko-H n pouHble p 6OTHI

lMyckoHanasouHble paboTbl — paboThl, BLIMOMHAEMbIE MOC/E 3aBEPLIEHUS CTPOUTENbHO-MOHTaXHbIX PaboT, B NEPUOL NMOATOTOBKM
¥ Nepefayn CUCTEM B SKCMyaTaLLMIO, U, KaK MPaBWUIO, COCTOSIT U3 UHAMBUAYANbHbIX UCMBITAHWUIA U KOMMIEKCHOTO 0Npo6oBaHus.
PerynMpoBka aBTOMaTU3MPOBaHHbIX CETel OTOMIEHUS), TEMO- U XONO0LOCHAGKEHNS BbINONHAETCS, €CAIM 3TO YCII0BKUE YKA3aHO B
paboyeit JOKyMeHTaLUuMu. [pu perynupoBke cleLyeT BbINOMHUTL:

e pacyeT PacXOAO0B B CUCTEME, MO OTAE/bHbIM Y4acTKaM CeTU U (Uu) Mo NoTpebAsiollel YCTaHOBKe;

e HaCTPOMKY PerynupyrLLmx yCTPOICTB;

e odopmneHue TabauL, ¢ yKazaHUEM NOJOKEHUS PErYIUPYIOLLMX YCTPOMCTB U PacXoaoB;

e COCTaB/EHWE aKTa O FOTOBHOCTM CUCTEM K IKCTTyaTaLmm

Tpy6onpoBofbl NpY HarpeBe NoABEPratTCs BO3AENCTBUIO BHYTPEHHETO HAMPSXKEHUS U TEMNOBOTO YANUHeHUs Tpyb. [pu nepeuy-
HOM M CE30HHbIX MyCKax CUCTEM OTOMIEHUS U ropsYero BOAOCHABXKEHMS B IKCMynaTaumio HeobxoanMo obpaliatb BHUMaHKWE Ha
MOCTENEeHHbIN Nporpes Tpy6onpoBOAOB.

lyck cucTem cnenyet NpoBOAMTb MpM TeMNePaType okpyKatoLero Bo3ayxa Bolle 0°C. PekoMeHLyeTCS OCyLWeCTBASATL CTyNeHYaToe
MOBbILEHWE TEMMEPATYPbl B CUCTEMbI 13 nonuMepHbIx Tpyb (10 K/4ac), npu 3ToM TiwaTenbHO OTCNEXMBATh PaBHOMEPHOCTb NPo-
rpeBa BCEX YYACTKOB M NMOCTENEHHbIV BbIXOS, HA HEO6X0AMMYIO TeMnepaTypy, paBHyto V2 oT paboyeit, Ho He 6onee 40°C. B 3agaHHOM
pexume cucTeMa A0MKHA NpopaboTaTh 7 YacoB, M TONbKO 3aTeM MOC/E 3TOr0 BO3MOXHA 3KCM/IyaTaLus B COOTBETCTBME C pacyeT-
HOM MOLHOCTbHO.

5.4. TexHnyeck s JOKYMEHT Uus

B xoae MOHTaxHbIX paboT Mo YCTPOWCTBY CMCTEM OTOM/IEHMS M BOLOCHAOXeHUS HEOOXOAMMO BECTM TEXHMYECKYHO AOKYMEHTALMIO Ha
TpybonpoBog, BKOYas BCe pe3epByapbl, apMaTypy M MecTa cinBa. [10 3aBeplueHn MOHTaxa AaHHY0 JOKYMeHTaUmo Heobxoanumo
nepeHecTV B yTBEPXKAEHHbIN GOpMaT M nepenaTh 3akaszuumky. [10 pe3ynsrataM UCMbITaHWIA COCTABASIOTCS akTbl N0 hOpMe COrnacHo
CM 73.13330.2012 «BHyTpeHHME CaHUTapHO-TEXHUYECKME CUCTEMBI 34aHMI» (Npunoxenue T, [, E).
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6. NOAKIMOYEHME MPMUBOPOB OTOTJTEHUA M BOOOCHABXEHUA

MonuMepHble U YHUBEPCA/IbHbIE METANNONOAMMEDPHbIE TPYObI
AXIOpress MOryT NOCTOSIHHO 3KCMAyaTMPOBAThC B CMCTEMAX
OTOMNEHUS U BOLOCHAOXEHUS B COOTBETCTBUM C UX TEXHUYE-
cknmu TpeboBaHuaMu. OutunHrm cucteMol AXIOpress oTHocsTCs
K HEpa3beMHbIM COeIMHEHMAM 1 0becneynBatoT abCcoNoTHYO
repMEeTUYHOCTb AaXKe BO BPEMS aBapUMHbIX NEPErPEBOB BHY-
TPU CUCTEMBI HA BECb CPOK 3KCMJyaTaLMM, KOTOPbIA COCTABASET
He meHee 50 net.

C nomoLubto Tpyb6onpoBoaoB v coennHernii cnctembl AXIOpress
BO3MOXHO peann3oBaTh Nt0boe TeXHUYecKoe peLlieHne no pas-
BO/ZKE CMCTEM BOLOCHAOXEHUS U OTOMAEHMS.

PucyHok 26. Tunbl pa3Bogku cuctembl Tpybonposopos AXIOpress
JlyueB s p 3poak

or KOJITEKTOPHbIX Y3/10B Royal Thermo otaenbHbIMK pr60I'IpOBO,EI,aMVI, pPacnonoXXeHHbIMKW B KOHCTPYKLUWK NMONOB, MOAKTHYAKTCA
I'IOTp66IATEJ'Il/I (I'Ipl/I60pr oTonneHna nnu BO,EI,OCHa6)K8Hl/Iﬂ).y3J'IbI KONNEKTOPHbIE O0/1)KHbI MOHTUPOBATBbCA B HAPYXKHbIX nmbo BCTpPO-
€HHbIX cneunanbHbIX LLIKaq}aX nMbOo WaxTax.

OcHoBHoe npenmyLLecTso [AHHOM CUCTEMbI IBASIETCS TO, YTO BO3MOXHO OTK/IOYEHME NOTOKA TeNI0HOCUTENS MO KaXaomy |'|0Tpe6MTemo.

PucyHok 27. Mprimep nyyeBoi pa3BoAKM B CUCTEMaX OTOMNIEHVA U BOBOCHAOXeHNA

lpuMeHeHue: paamatopHoe otonneHune, cuctembl FBC u XBC, a Takke B CTPOUTENBCTBE HOBbIX 0ObEKTOB (pUC.27).

P sBopk nocnepos TenbH g (TPOMHMK Mu)

MoTpebuTenu NoAKMOYAKOTCS OT CTOSIKa Yepe3 ceTb TPyOOMNPOBOAOB, KOTOPbIE MPOIOXKEHbI B KOHCTPYKLMM NMOAA U COEAMHEHHBIX NPU
nMOMOLLM TPOMHMKOB. InameTpsl Tpyd HEOOXOAMMO yMeHbLIaTb NOCTeNeHHO, Npubanxkasch k notpebutensgm. GUTUHIU BO3MOXHO
pa3MellaTtb B KOHCTPYKLMM nona nMbo NoA WTyKaTypKow. MNpenmyLLecTBOM B CPaBHEHMM C y4eBOI Pa3BOLKOW SBNSETCS TO, UTO
yMeHbluaeTcs obliee KoNMYecTBO Tpyd, HO TEM CaMbIM YBENMUMBAIOTCS AMaMeTpbl Tpyo.

lpumeHeHwe: pagnatopHoe otonnexue, cuctembl TBC n XBC, a Takxke B CTPOUTENLCTBE HOBbIX 06bEKTOB (pUC. 28).

PricyHok 28. Tprimep pa3BoaKy TPONHMKaMK B CUCTEMAX OTOMEHNA 1 BOJOCHAGXKeHNA
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CMew HH 9 p 3BOAK (ny4eB s C TPOMHMK M)

Pa3Boaka ocHOBbIBaeTCS Ha KONNEKTOPHbIX y3nax Royal Thermo, HoO
4acTb CUCTEMbI PA3BOAMTCS C MOMOLLbBIO TPOMHMKOB. [MaBHbIM NpeunMy-
LLLeCTBOM AAHHOM CXEMbI SBNSETCS BO3MOXHOCTb OFPaHUYEHNS KOMK-
4ecTBa OTBOAOB OT KONNEKTOPHbIX Y3/10B W COKPaLLeHWe 0bLei AnnHbI
TpybonpoBonos (puc. 29).

PucyHok 29. Mpumep cmellaHHOM pa3BofKM
B CUCTEMaX OTOM/IeHUA

6.1. CxeMbl p 3BOAKM CMCTEM BOJOCH OXeHus

KonunyecTBo ycTaHaBNMBAEMbIX CAHUTapHO-TEXHUYECKMX NPUOOPOB 1 BOAOPa3bopHOM apMaTypbl ONpeaenseTcs TEXHON0rM4eckon
4aCTblO NPOEKTA U TEXHUYECKMM 3aaHMEM 3aKa3UMKa.

Mpn onpegeneHMn MecT yCTaHOBKM BOAOPa3bOpHON apMaTypbl cneayeT npuaepxmBaTtcs pekomeHgaunii CM 73.13330.2012
«BHYTpEHHME CaHUTapHO-TEXHUYECKME CUCTEMDbI», MPUBELEHHbIX B TabnuLe (e MHOE He NpeayCcMOTPeHO NacnopToM Ha ycTa-
HaBnMBaeMbli npubop).

PaccTtosHms Mexay 0CsiMU YMbIBaNbHUKOB NP FPYNMOBOK YCTaHOBKE cieayeT NPUHMMATh He MeHee 650 MM,nnccyapoB — He MeHee
700 MM.

B cootBetctBum c n.3.1 a CHuM 2.08.01 Ha BBOAE B KBapTMPY B KA4ECTBE NEPBUYHOIO CPEACTBA MOXAPOTYLWEHNS CleayeT yCTaHaB-
NMBATb KPaH CO WTYLEPOM A1 MPUCOEAMHEHUS LWNAHTa.

Tabnuua 22. YcTaHOBKa NprbOpPOB B CICTEME BOAOCHA0XeHNA

BbicoTa ycTtaHoBKM npubopa a,m

RECEE >KNble JOMa U 06LEeCTBEHHbIE 34aHUsA My E A BTS00
YMbIBanbHUKN 800 po Bepxa 6opTa

PaKoBWHbI 1 MOVIKN 850 no Bepxa 6opTa

Bbicokopacnonaraemble CMbIBHble 6a4KK K yHUTa3am 1800 po Hu3a 6ayka

Munccyapbl HacTeHHble 650 no 6opTa 13
CMbIBHbIE TPYGbI K IOTKOBbIM NCCYyapam 1500 OT AHa NIOTKa 0 OCK TPYObI

MuTbeBble POHTAHUMKM NOABECHOTO THNA 900 po 6opTa

Bonopa360prle KpaHbl B 6aHAX, CMbIBHbIE KpaHbl YHNTA30B, CMeCUTENTN NHBEH-

800 OT YNCTOro YPOBHA Nona
TapHbIX MOEK B OOLLECTBEHHDBIX 11 IEYEOHbIX YUpexaeHNAX, CMeCUTENN ANA BaHH

Cmecutenu gna gylwa 800 OT YUNCTOro YypOBHA Nona

KpaHb! AnA MbITbA NONOB B OGLI.I,eCTBeHHbIX 34aHnAX 600 oT yncroro YpoOBHA nona

Iins cuctembl Tpyb6onposogos AXIOpress npegycMOTPEHbI CriefyoLme TuMbl Pa3BOAOK:

1. CkpbiTasg pa3soaka TpybonpoBOA0B CUCTEMbI XOIOLHOMO M rOpPsSYero BOAOCHAOXeHMS NoA, WTYKATypKOM UK B CTEHE:

e Pa3Bopaka Tpyb OCyLLECTBASETCS C MOMOLLbIO
NaTyHHbIX dutnHros AXIOpress.

e Tpybbl NpoKNaabIBATCA B 3aWMUTHOM
rodpupoBaHHoOM Tpybe nnu cneumanbHom
n30n5LMKn

2. PaszBoaka TpybonpoBoLOB CUCTEMbI XONOA- L

HOro W ropsiyero BOAOCHAOXEHMS B MOy UMK

B CTEHE C MPUMEHEHMEM pacnpenennTenbHoro

N

KonnekTopa:
e Pa3Bopaka Tpyb OCyLLECTBASETCS C MOMOLLbIO

NaTyHHbIX dutnHros AXIOpress. 4 /
e Kaxnablii BoA03abopHbIi y3en MMeeT UHOMN-

BUAYaNbHYIO NOABOLKY. / PucyHok 31. Mpumep pa3soaku

C NMpUMeHeHnemM KOJIJTeEKTOPOB.

e PacnpenenvTenbHbit aneMeHT (KONNekTop) PuicyHoK 30. Mpumep passoaKi. Royal Thermo.

CKPbIT B CTPOUTENbHbBIX KOHCTPYKUMAX.
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PekoMeHpayeTCs NpUMeEHATb KONEKTOPbI C peryiMpoBayHbiMu BeHTUAaMuU (apT. RTO 62.002-004). Ins HeCNOXHbIX
cucTeM BOJOCHabXeHUs, TaKuX, Kak pacnpeaenutenbHble KOMIEKTOPbl M BPE3KM B MarnucTpanu, 4oCTaTo4HO NpPOBeCTM
npeaBapuTeNbHOE UCTbITaHWE.

6.1.1. MNopknioueHne ¢ HTexHM4eckux npubopos ¢ nomowbio Royal Thermo

CaHTexHuyeckme npubopbl cneayeT yCTaHaBAMBATb NOC/IE MOHTAXa TPYOONpPOBOAOB M MOMHOM rOTOBHOCTM BCEX CTPOUTENbHBIX U
MOLArOTOBUTENBHO-OTAENOYHbIX paboT, T.e. nepen, GUHMLILHOW OTAENKONM NoMelleHus. Mepep, yCTaHOBKOW NpnbopoB [OMKHbI ObiTh
BbINO/HEHbI BOAOMPOBOAHbIE NMOABOLKM, 3aKaHUMBAIOLLMECS BOLOPO3ETKAMM (YrONKAMM C HACTEHHBIM KPEMNAEHWNEM) C BHYTPEHHEN
pe3bboit 1/2" nng NOAKNOYEHUS K HUM CMecuTenen unm Apyrmx
TMNOB BOJOPa3bopHOM apMaTypbl.

PaccTosHne Mexay 0csMM pO3eTOK XONOLHOW M ropsyeit Boabl
NoA HaCTEHHble CMecuUTenu JO0MKHO BbiTh cTporo 150 mm.
KaHanun3aunoHHble 0TBOAbI MOL, YHUTA3bl LO/MKHbI ObITb CoENaHbI
13 Tpyb mnu dacoHHo apmatypsbl Anametpom 110 MM, oTBOAbI
oA, PakoBUHbI, MOMKM, BaHHbIe U fiylleBble KabuHbl CneayeT aenatb
nnametpom 50 MM, 0TBOAbI MOL, CTUPaNbHbIE M MNOCYLOMOEYHbIE
MaLUMHbI MOTYT BbITb 40 MK 32 MM B 3aBUCMMOCTM OT TUMA arperara.
B 3TOM cnyyae nyyiwe caenatb OAHOTUMHbIE OTBOAbI AvamMeTpoMm 40
nnm 50 MM, NOCKONBKY CEroAHs y BaC OAHA CTMpaNbHas MallMHa,
3aBTpa MOXeT ObITb Apyras, a NPOM3BOAMTENMN CTUPA/bHbIX MALLMH
CHabXaloT CMBHbIE LWNAHTU CBOWMX U3AENNIA NePEXOLHNKAaMM Ha
3TW AMAMETPbI CIMBA.

PucyHok 32. MnactuHbl MOHTaxHble Royal Thermo

6.2. CxeMbl p 3BOOKM M NP BWUAI MYCK CUCTEM OTOMEHMS

B HacTosiee BpeMs BOMbLIMHCTBO POCCUIACKUX OTOMUTENbHBIX CUCTEM SIBNSIOTCS OAHOTPYOHbLIMU C BEPXHEN UM HUXKHEN pa3Boa-
KoW. OfHaKo, € yxecToueHneM TpeboBaHWI No YCTAaHOBKE Ha OTOMUTENbHbIE NPUBOPbI PEryasSTOPOB M NOKBAPTUPHOMY YUETY Tenna,
OAHOTPYOHble cucTeMbl ByayT BCE BoMbLUe BbITECHATHCS LPYrMMU BUAAMM Pa3BOLOK. Bbibop Hanbonee adhpdeKkTUBHON cuCTEMbI
PaAMATOPHOrO OTOM/IEHWUS YNPOCTUTCS, €CTIM O3HAKOMMUTBCS C AOCTOMHCTBAMM U HELOCTAaTKaMM TOM UM MHOM CXEMbI.

6.2.1. OpHoTpybH 9 cucTem

B 0,D,HOpr6HOI7I CUCTeME BCE paanaTopbl OTONUTEIbHOTO KOHTYpa COeAMHEHbBI OAHUM 3aMKHYTbIM pr60|‘|p0B0,EI,OM. Ecau peYb 06
OAHOM KOHTYpe€, TO OH NOAK/TYAETCA K CTOAKY OTON/IEHNA C MOMOLLbIO TpOVIHVIKa. Ecnn nmeetcs Heckonbko KOHTYpPOB, TO OHM NOoA-
KNKOYakoTCa Yyepes3 pacnpeuenMTeanblﬁ KONNTEKTOP.

A b B r

L

PrcyHok 33. Cxembl pagnatop- %

HbIX MOAKITIOUYEHUN. I 1 [ 1 [ 1 [ 1
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OpHoTpybH 9 cMcTeM C BepxHei p 3BoAKOM 6e3 3 Mblk towmx yu ctkos (Cxem A).

CaMblIit 3KOHOMUYHBIM BUL, CUCTEMBI, UCMONb3YHOLWMIACS, B OCHOBHOM, TONBKO A1 OTOMNEHWUS NECTHUYHBIX KNETOK XWbiX U obLie-
CTBEHHbIX 34aHMI. BO3MOXHOCTb peryMpoBKu OTONUTENbHbIX MPUOBOPOB MOAHOCTbIO OTCYTCTBYET. PacyeTHbIV nepenag TemMnepatyp
B pagmatope ATP=AT/N , roe AT - pacyeTHas pasHuLa TeMnepaTyp Mexay npsaMoi u obpaTHOM MarncTpanbto; N — KoImM4ecTBo
3Taxew. [o cpaBHEHUIO C ABYXTPYOHOM CMCTEMOI pacxoA TennoHocuTens B ctosike 6onblue B N pas. Temnepartypa TenoHocHUTens
B BepxHeM npubope Bbile, YeM B HUXKHEM, 4TO TPeBYET MCMOAb30BAHMS HA HUXKHUX 3Taxax OTONWUTENbHbIX NPUBOPOB C Bonbluei
MOBEPXHOCTbIO HarpeBa.

OpHOTPY6H 91 CMCTEM  C BEPXHEH p 3BOAKOM C 3 MbIK IOWUMMM Y4 CTK MU C P AW TOPHbIMM
Tepmoperynatop mu (Cxem bB).

Hanbonee pacnpocTpaHeHHbI BUL CUCTEMbI. B KauecTBe TepMOPErynsTopos MOryT MCNOb30BaTbCS KnanaHsbl. Perynuposka nioboro
M3 paaMaTopoB CUMCTEMbI MPUBOAWT K MMAPABAMYECKON M TeMMnepaTypHOM pa3banaHcMpoBke BCero cTosika. PacueTHbllt nepenap
Temnepatyp B paauatope OTp= a1/N .o cpaBHeHUIO C ABYXTPYOHOM CUCTEMOW Pacxof TennoHocuTens B ctoske 6onble B N pas.
TeMnepaTypa TENNOHOCHTENS B BEPXHEM MPUBOPE BbILLE, YEM B HIKHEM, YTO TpEBYET UCMONb30BaHUS HA HUXKHUX 3TaXax OTOMu-
TeNbHbIX NPUBOPOB C BosbLIeH MOBEPXHOCTbIO HAarpeBa.

OpHOTPYBH 9 cUCTEM C BEPXHEN P 3BOAKOM C TEPMOPEryNsiTOP MM H 3 MbIK IOWMX Y4 CTK X
(Cxem B).

B kayectBe TEPMOPETYNATOPOB MCNONb3YHTCA TPEXXOAOBbIE K/laMaHbl. PerynMpOBKa KaXaoro npw6opa COXpaHsaeT obuwme rmapas-
NINYECKNE XapaKTEPUCTUKM CTOAKA. B octanbHOM, COXPaHAKTCA HEAOCTATKU Oﬂ,HOpr6HbIX cncrem.

M-06p 3Hble OAHOTPYEHbIE CTOAKM C HUXHEN P 3BOAKOM M TEPMOPETYASTOP MU H 3 MbIK OLWMX
yu ctk x (Cxem T).

B kayectBe TEPMOPETYNATOPOB UCNONb3YKTCA TPEXXOAOBbIE K/lanaHbl. PerynMpOBKa KaXaoro npw6opa COXpaHsaeT obuwme rmapas-
NIMYECKNE XapaKTEPUCTUKM CTOSKa. Mo CpaBHEHUIO C }J,ByXpr6HOI7I cmucTemon pacxod Ten1o0HOCHUTENA B CTOAKE 6onblue B 2N pas.
TeMnepaTypa TENJIOHOCUTENA CHUXKAETCA OT NEPBOro pagmnatopa K NnoCieaHeEMY, YTo Tpe6yeT MCMNOb30BaHMA NOCTENEHHOTO YBENN-
YEHMA MOBEPXHOCTU HArpeBa OTOMUTENbHbIX I'Ipl/I60p0B.

Hananka onHoTpy6HOM cucTeMbl TpebyeT MHAMBUAYAbHBIM MOAXOA K KaXLOMY Y4aCTKy CMCTeMbl. Bo3HMKatoLLee Mexay pafumaTo-
paMu NOHWXeHKWe NoAatoLLeit TeMnepaTypbl TENAOHOCUTENS AOMKHO BbITb KOMNEHCMPOBAHO YBENMYEHWEM TUMOPa3Mepa paanaTopa.
MpenMyLLeCTBO OLHOTPYGHOM CUCTEMbI UL B MEHBLUKX 3aTpaTax Ha MaTepuanbl U MOHTAX TPYOHOM Pa3BOLKM.

6.2.2. [IByxtpybH s cuctem g
i

NByxTpybH s cuctem cp cCnpepenuTesibHbM

KONNEeKTOPOM OTOMUTENBHOTO KOHTYpP .

[iByxTpybHas cucTeMa B Pa3inyHblX BapuaHTax npexae Bcero J
NOAXOAMT LN HU3KOTEMMEPATYPHbBIX CUCTEM OTOMIEHMS B KOT- |‘
Te[)Kax U1 MHOrOKBApTUPHOM foMe. B aByxTpy6HoOI cucteme

pa3BozKa TpybonpoBOAOB OCYLLECTBASETCS UM HEMOCpea-
CTBEHHO OT CTOSIKA UKW OT 06LLErO LeHTPasbHOro NOAALLENO U
obpaTHoro konnekTopa. [py TakoM BapuaHTe K pacnpenenmrento
NOAKNOYAETCS KaXKAbli PaaMaTop B OTAENBHOCTM C MOMOLLbIO
coeauHuTenbHoro Tpybonpososa. Mcxoas us 3toro Bbibupaetcs =L

BapuaHT npucoennHenuns Tpybonposogos AXIOpress (puc.34).

MNpenmyuwects

PucyHok 34. Cxema nogkntoyeHus B ABYXTPYOHOW

¢ OAMHAKOBaA NOAIIOWAA TEMNEPATYPA ANIA BCEX PAANATOPOB, CrcTeMe C pacrpeaenuTenbHbIM KOEKTOPOM.

. OTCYTCTBME 3aBbILLUEHHOIO TMMNOPA3Mepa paanaTopa,
. 6bICTpaﬂ N nerkaa Hanaaka CUCTeMbl OTOMNEHUSA;
. Masible NOTEPU AABNEHUA, HTO NO3BONAET Bbl6paTb 60nee 3KOHOMUYHBI LlVIpKy]'IﬂLI,MOHHbIﬁ HacocC.
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[ByxTpybH s cMCTEM B K 4YecTBe p CNPEAeNUTENbHOM CUCTEMbI C MPUCOEAUHEHUEM P AU TOP
yepes TPOMHMUK.

[lByxTpy6Hasa pacnpenenuTenbHas cMcTeMa NO3BONSET BbINOAHUTb NPAKTUYECKK NtoOble M3BECTHblE BapMaHTbl YkNaaku Tpyo, a
TaKkXe pas3nnyHble nx KoMBMHaLMK. Topu3oHTanbHble TpyOONpoBOAbl MOTYT HbITb MOABEAEHbI CPa3y K HECKONBbKMM paAnaTopam, a
pa3sogka Tpyb AXIOpress ocyLiecTBAsSeTcs C MCNOMb30BaHWEM TPoriHWKOB. COOTBETCTBYIOLLMIA pacnpeaenuTenbHbli Tpybonposoa,
BeOyLIMI K PaAMaTOPaM, HAUYMHAETCS M 3aKaHYMBAETCA NPUCOEAMHEHMEM K CTOSKY. B KauecTBe NoaBOAOK AN KOHLEBbIX paanato-
POB MOFYT UCNOMb30BaTbCs Yronku (puc.35).

Konbues s aByxtpybH s cuctem

JTOT BapuaHT ONTMManbHbIM 06pa3oM NOAXOAMT AN NpucoeanHeruns Tpyd n3 nona. MNpwu 3ToM BoAa nofaeTcs AN HECKOMbKMX
paanaTopoB ApYr 3a APYroM Yepes pacnpeaenuTenbHblii TPy60NpoBOA CO CTOSKOM MM HWKHUM pacnpeaenutenem Yyepes 3aMkHy-
ThI KONbLIEBOM TPyOONPOBOA, YKNaLbIBAEMbIV 6e3 nepeceveHuit (puc.36).
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PucyHok 35. Cxema nogknoyveHna paguatopa PucyHok 36. Cxema KonbLieBOV ABYXTPYOHOW
yepes TPONHUK. CUCTEMDI.

CucteM ¢ ABYXTPYBHBIMM CTOSIK MM M TOPU3OHT JIbHOW P 3BOAKOM.

PerynvpoBKa paamaTopoB MOXET ocyLLecTBAaTbCA KnanaHamu (50%). Micnonb3oBaHwe KnanaHoB NPUBOAMT K TOMY, YTO PeryiMpoBka
OLHOr0 M3 paanaTopoB NPUBOAMT K M3MEHEHUIO TEMMNepaTypbl B nocienylowmx npubopax. Cxema nossonset ob6opynosath y3en
MOKBApPTUPHOTO y4YeTa TenaoBow 3Heprum (puc 37).

CucteM ¢ ABYXTPYOHBIMM CTOSIK MM U TOPU3OHT JIbHOW ABYXTPYOHOM P 3BOAKOIA

PerynvpoBka npubopoB MOXeT OCYLLECTBNITLCS TepMOCTaTUUeCckKMMM knanaHamu (100%). PerynupoBka otaensHo B3sToro npubopa
He MPUBOLMT K CHWKEHMIO TeMNepaTypbl B OCTanbHbIX Npubopax. [opn3oHTanbHas MarncTpanb pacCyMTbIBAETCS Ha MPOMYCK CyM-
MapHOro pacxofia TENNOHOCUTENS A1 BCEX PACMONOXEHHbIX MO Xo4y TennoHocuTens npnbopos. Cxema no3sonset o6opyaoBaTb
y3en NoKBapTUPHOTO y4eTa TennoBoM aHeprun (puc 38).

CucteM ¢ oBYyXTPYOHbBIMM CTOSIK MM M JIy4EBOM KOMIEKTOPHOM P 3BOLAKOM

PerynupoBka npMbopoB MOXET OCyLLEeCTBASTLCS TepMOCTaTUYeCKUMM kKnanaHamu (100%), kak pacnonoXeHHbIMU Ha OTOMUTENbHbIX
npubopax, Tak ¥ knanaHamu, pacnoNoXeHHbIMK Ha NaTpybkax konnekTopa. B 3Tom cnyyae knanaHa obopyayoTcs cepBonpuBOAOM
W perynunpyoTcs No KOMaHae KOMHaTHbIX TepMocTaToB. CucTeMa SBNSETCS CaMOl yA0OHOM B OTHOLIEHWM BO3MOXHOCTEN perynu-
POBKM, @ 3HAaUWT, U Hanbonee 3KOHOMUYHOM B 3KcnyaTaumu. Kaxaas noaBoaka K npubopy paccymTbiBAETCS HAa MPOMYCK Teno-
HOCWTENS TONBKO A1 OOHOrO KOHKpeTHoro npubopa. Cxema gBnsetcs BecbMa yA06HONM ANS OpraHmn3aLmMn NoKBapTUPHOIO yyeTa
TennoBoK aHeprun (puc. 39).

A 0 O

PucyHok 37. Cxema roprsoHTanbHom PricyHok 38. Cxema fiByXTpy6HO PrcyHok 39. Cxema KONIEKTOPHO
Pa3BOAKY C ABYXTPYOHbIMU CTOAKAMU. Pa3BoAKM C ABYXTPYGHbIMM CTOAKAMM. Pa3BOAKY C iBYXTPYOHbIMM CTORKaMN.

Cucrema AXIOpress npeannaraeT nosIHoe TEXHUYECKOE pelleHne ond nogkKnrnvYeHna
CUCTEM OTOMNIEHUA KaK 0,L'J,HOpr6HbIX, TakK U ,EI,ByXpr6HbIX.

Moakntoyerune k npubopy M3 non

MoakntoUyeHne K y3ny oTonuTeNbHOro Npubopa C NOMOLLbI MOHTaXHbIX TPY6OK
KoHeyHbix (RTE 16.030-20.030) n npoxonHbix (RTE 16.040-20.040) 1 KoHLOBOK
[LNs MOHTaXHbIX Tpy6ok 3/4" «eBpokoHyc» (RTE 34.030).

MoakntoyeHne K BEHTUIIO OTOMUTENBHOTO NPUOOP  C MOMOLLBIO
MOHT XHbIX TPYBOK (KOHEUYHbIX M MPOXOAHBIX) M KOHLOBOK Ans
MOHT XHbIX TPYHOK

MoaKYeHUE K OTONUTENBHOMY NPUBOPY C MOMOLLBIO Y3/10B HUKHEO MOAK0Ye-
HUs 1 pe3bBOBOro COeAMHEHUS KKOHLLOBKA Pa3bopHast <eBPOKOHYC».

®ukcaums TpybonpoBoAOB B 30He U3r1ba NPOM3BOAMTCS C NMOMOLLbIO A06eNbHbIX
KPKOUYKOB 1 MOHTaXHbIX CKOB.

MopknoueHne K OTONUTENLHOMY NPMOOPY C MOMOLLbIO Y3n
HUXHEro NoAKoYeHMs

MpucoeanHeHue Tpy6 K y3ny HUXKHErO NOLKIHOYEHUS NPOMU3A0AUTCS C NOMOLLbHO
KOHLLOBKM pa3bopHoit (RTK16.034) unu coeanHeHns nog «eBPOKOHYC».

MopknioueHne k npubopy M3 cTeHs

[MoakntoyeHme K OTOMUTENIbHOMY I'Ipl/i60py MOXHO CMOHTMPOBATb C NMOMOLLBH MOH-
TaXHbIX pr6OK M CneunasnbHbIX Y3/10B NOAKIKYEHNA U3 CTEHBI UK NONa.

ApM Typ Ans noaknioyYeHus npubopos oTonneHus

CoBpeMeHHble OTonUTeNbHbIe NPUBOPLI 061aAat0T NOBLIWEHHOX TENI00TAAYENH,
1, COOTBETCTBEHHO, BOMPOC O KayecTBe NpoAyKLMM CTaHOBUTCS ellle Gonee akTy-
anbHbIM. QUeHb YaCTo NpM YCTAHOBKE PaMAaTOPOB OTOMIEHWUS MPUMEHAIOT TObKO
WapoBble KpaHbl. JTO HE COBCEM MpaBuAbHO. LLIapoBoi KpaH ABNSETCS 3aMOpHbIM
YCTPOMCTBOM, MMEIOLLMM [1BA MOMOXKEHWUS — OTKPbITO M 3aKpbITO. TakMM 06pasom,
LWApOBOW KpaH NO3BONSET 3KCMAYaTMPOBATL PAAMATOP OTOMNEHMUS TONbKO B PEXMME
BK/HOYMI/ BbIK/KOYMA, UTO HE BCErAa YAOBHO.

[ins perynupoBaHus NoToKa TENIOHOCUTENS U CO3LaHNS B NMOMeLLeHMU KOMDOPTHOO

Ans notpebutens KnMMarta NpUMeHseTCs perynupyollas apMaTtypa. B accoptumenTe

Royal Thermo npepncraeneHa cnesytoLlas apMaTypa Ans NOAKIYEHUS PALMaTOPOB:

e TepMocTaTUyecKkue BEHTUM (3) C BO3MOXHOCTbIO NMOCIEAYIOLLErO NOAKIIOUEHMS
TepMoronoBku (b) N aBTOMATUMYECKOrO perynMpoBaHus. YCTaHaBAMBAOTCS Ha
NoAAOLLYH NUHMIO.

e BeHTuAu pyyHol perynmpoBku (C). YCTaHaBNMBAOTCS Ha NOAAIOLLYIO IMHUIO.

e BeHTunu 3anopHsle (d). YcTaHaBNIMBaOTCA Ha 06PaTHYO NUHMIO

e Y3/bl HUXHEro NOAKMOYEHUS (€) AN NOLKMHOUYEHUS PAAUATOPOB C HUKHUM
paCcrnoNoXeHNeM NpUCOeaNHUTENbHbIX LUTYLEPOB B ABYXTPYOHbIX cMCTEMAX
oTonNeHms.

K paaunaTopHbIM BEHTUASIM AW K APYrOM peryavpytolleil apMaType OTONWUTENbHOMo

npubopa Tpybel AXIOpress MoXXHO NOAKIUNTL C MOMOLLLbIO COEAMHEHWIA NoA, pe3boy.

Bcs apmatypa Royal Thermo npousseseHa U3 BbICOKOKAYeCTBEHHOM HUKENMPO-

BaHHOM naTyHn mMapkn CW617N u cooTBeTCTBYET AENCTBYOWMM CTaHaapTaM EN

215 n FOCT 30815-2002.

[ins 6onee 3CTETUHHOIO NMOAKNKOYEHUS PALMATOPOB NPUMEHSNSI HUKENUPOBAHHbIE

MOHTaXHble TPYOKM.
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MprMMep NOAKNIOYEHNS P AM TOPOB C MOMOLLBIO MOHT XHbix Tpyb6ok Royal Thermo:

1. MoacTaBUTb MOHTaXKHYIO TPYOKY Ha NMepekpbITUU PALOM C OTOMUTENbHBIM NPUMBOPOM BMOTHYIO K Y3/ NMOAKOYEHNS, OTMETUTD
LNIMHY, Ha KOTOPYo HE0BX0AMMO YKOPOTUTb TPY6KY. MpK 3TOM HEOBXOLMMO YUWTbIBATb, YTO MPKU MOHTAXKE XpOMUPOBaHHas Tpybka
LOMKHA ObITh BCTaBNAEHA B y3en A0 ynopa.

2.06pe3aTb MOHTAXHY XPOMUPOBAHHYO TPYybOKY Ha Heobxoaumyto aAnuHy. O6paboTaTh 06pesHyt YacTb TPYOKM OT 3ayCeHLiEeB.
3.0peTb cneumnanbHoe pe3bboBoe COeAMHEHNE HA MOHTaXHYH XPOMUPOBAHHYI TpY6KyY. BCTaBUTb A0 ynopa MOHTaXHY TpyoKy B
y3en NOAKMOYEHMS OTONUTENbHOrO NpMbopa. C NOMOLLbBI COEAUHEHUS OT PYKM 3adUKCMPOBaTh TPYOKY B NPUCOEOMHWUTENBHOM Y3ne.

Il

@

4.YCTaHOBUTb MOHTaXHYH TPYOKY NepneHAMKYASIPHO MO OTHOLEHMIO K NepeKpbITUIO nona.
5. MoacoeanHUTb MOHTaXHY TpybKy K Tpybam AXIOpress.
6. 3aTsHyTb pe3bboBOE COeAMHEHME Ha Y3/e NOLKHOUEHNS OTOMUTENBHOMO NPUOOPa C MOMOLLBIO FAeYHOrO KitoYa.

0

O=(®

(&)

MoHTax HUKENTNPOBAHHbIX pr60K Npon3BOAUTCA TOJIbKO NOC/1€ YCTAHOBKM OTONUTENIbHOIO an60pa.
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MNopsaAaoK BbINONHEHMS UCMBIT HWUMA U MYCK CMOHTUPOB HHOM CMCTEMbI OTOMEHMS

lNepen NnpoBeaeHUEeM UCMbITAHWUI M 3aMyCKOM CUCTEMbl HEOHXOAMMO NPOBECTH e NPOMbIBKY BOLOW ANS YAANEHUS 3arpsA3HEHU,

06pa30BaBLUMXCS B NpoLecce MOHTaxa. [locne 3Toro NpoBOAMTCS MMAPaBAMYECKOE/MAHOMETPUYECKOE UCTIbITaHWE CUCTEMBI OTOMEHMS.

MNoaTeepXaeHeM KauyecTBEHHOTO BbINONHEHWS PaboT 415 3aKa3umKa SBASETCS aKT UCMbITAHWUIA CUCTEMDI OTOMEHKS. ITO UCMbITaHUE

obecneunBaeT NPOBEPKY, Kak Ha rePMETUYHOCTb, TaK U Ha MPOYHOCTb CUCTEMBI.

MNocnenoBatenbHOCTb NPOBELEHNS TMAPABAUYECKOTO UCMbITAHUS:

e 3anonHuTL CUCTEMy BOAOK (TMAPaBNMYECKOE UCMbITAHWE) MU BO3LYXOM (MaHOMETPUYECKOE UCMbITaHWE).

e« Co3paTtb B cucTeMe faBnieHune (Kak MMHUMYM B 1,5 pasa npeBsbiwatouiee paboyee gaBneHne B KaXA0MW TOUKE CU-
CTeMbl, HO He MeHee 1 6apa).

e Yepes aBa Yaca CHOBA A0OBECTM AaBNeHMe A0 HEOOXOAMMON BENUUYMHDI, T.K. BO3SMOXHO CHUXEHMWE [aBfeHus 3a cueT
pacwupeHus Tpybonposoaa.

«  BpeMms ucnbiTaHus coctaBnsieT He MeHee 3 4acoB.

CucteMa cuuTaeTcs Npolueawei UCNbITaHWE, ECIU HU B OLHOM MeCTe He HabnopaeTcs yTeyek BoAbl, M UCNbITATENb-
Hoe faBneHue NOHU3UNOCH He Bonee, yeM Ha 0,2 6apa. Mo BO3MOXHOCTH, Cpasy Nowie NPOBEAEHUS TMAPaBAUYECcKOro/
MaHOMEeTPUYECKOro UCMbITaHWUs, HE06X0AMMO MPOBECTU UCMbITAHUS HA FEPMETUYHOCTb NPU BO3AEMCTBUM HA CUCTEMY
TENIOHOCUTENS C MAaKCMMabHOM pabouer TeMnepaTypon.
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7. NMOBEPXHOCTHOE OTOIJIEHME

7.1. Obwee nonoxexue

B oT/MuMe OT TpaaMLUMOHHBIX CUCTEM Bnarofaps HU3KOW TemMrnepaType NoBepXHOCTH U ONTUMaNbHOMY pacnpefeneHuio TeMnepaTyp
Mo BbICOTE MOMELLEHUS, CUCTEMbI HAMOBHOO OTOMNEHUs 06eCneYnBatoT NOBbILLEHHbIN TENI0BOW KOMMOPT.

OCHOBHbIM (aKTOPOM, KOTOPbIM 06ecneynBaeT HALEXHOCTb 1 3PHEKTUBHOCTL CUCTEMbI TEMOTO MONA, ABASETCS UCNONb30BAHUE KOM-
MNEKTHOM CUCTEMBI, TOCTABASIEMOM OLHUM NPOU3BOLUTENEM, YTO FaPAHTUPYET MONHYIO COBMECTUMOCTb BCEX 3/IEMEHTOB U BO3MOX-
HOCTb TOYHOTO pacyeTa TemrnepaTypHbix pexumoB. MpoussoauTtens Royal Thermo npeanaraeT WMPOKUIA aCCOPTUMEHT MOHTAXHOM
OCHACTKM (Tpy6bl, GDUTUHIU, KONEKTOPHBIE Y3/1bl, MOHTAXHbIE LUKAMbI, 31EMEHTbI aBTOMATUKK) A5 PELUEHMS NTH0ObIX TEXHUUYECKMX
3a4ay B 3aBUCMMOCTM OT TMMNa 06beKTa.

B noMeLLeHuu, OTanN1BaeMOM TPaAULMOHHBIMU CUCTEMAMU (PaAMATOPaMU, KOHBEKTOPaMM), OCHOBHOM BWA Nepeaayu Tenna — 31o
KOHBeKLWS. KOHBEKTUBHbIE MOTOKU LIUPKYAMPYIOT BHYTPU MOMELLEHUS CNeayiolMM 06pa3oM: TeNbIM BO3AYX OT pasuaTopa NoAHM-
MaeTcs BBEPX K MOTOJIKY, OCTbIBAsl, BO3A4YX OMYCKAETCs BHU3 K MO, XONOAHbIM BO34YX C Moa 3aTArMBaeTcs B paamaTop, HarpeTbii
B paaMaTope BO34yX CHOBA MOLHMMAETCS K MOTONKY M T.4. [103TOMy TeMnepaTypa Bo34yxa Y NoTo/Ka Bhille, YeM Ha YpOBHE Morna.
[laHHoe pacnpeneneHve TeMnepaTypbl He COOTBETCTBYIOT GM3UON0rMUYECKUM TpEBOBAHMSM YenoBeka.

B otnumne ot panmatopos, TENbIV MOA He co3aaeT KoHBeKLUMK. OH MporpeBaeT BO34yX B NMOMELLEHUN BCeV MOBEPXHOCTbIO nona. B
palrioHe nona BO34yX Tensee, 4eM y NoTonKa. ITO MaeanbHOe, C TOUYKM 3peHns KoM(OopTa M CaMOYyBCTBUS, pacnpefeneHne Temne-
paTypbl BO3A4yXa BHYTpu noMelleHuns: 22°C Ha ypoBHe Hor 1 18°C Ha ypoBHe ronosbi.

Cucrembl noBepxHocTHOro otonneHns Royal Thermo MMetoT Maccy HeoCMopMMBbIX MPEUMYLLECTB Nepes, APYyrMMU BUAAMKM oTonne-

HWS, TABHbIMU M3 KOTOPbIX ABASIOTCS:

e [loBblWweHHbIA KOMPOPT. [oN CTAHOBUTCS TEMNMBIM, U MO HEMY MPUATHO XOAUTb, T. K. TEMIOOTAAYA MPOUCXOANT C OOLWINPHOW
MOBEPXHOCTM C OTHOCUTENBHO HWU3KOW TEMMEPATYPOWA.

e PaBHOMepHOe HarpeBaHWe BCeN NIOLWAAM MOMELLEHMS, @ 3HAYNT, U PABHOMEPHOE OToMNEeHME. YenoBek 0AMHAKoBO KOMMOPTHO
4yBCTBYET Ce65 M BO3NE OKHA, M MOCPean KOMHATbI. o

e OnTMManbHoe pacnpeneneHune Temnepatypbl No BbiCOTe NoMelleHus. Pacnpe- 16 20 24°C a)
feneHne TemMnepaTyp MMEHHO NPU HaNoAbHOM OTOMIEHMM OLLYLLAETCS Yeno-
BEeKOM Kak Hanbonee bnaronpusTHoe. Takxxe HE0O6XOAMMO OTMETUTb CHUXEHME
rnoTepb Tenna Yepes NoToNOK, TK. pa3HOCTb TEMNepaTyp «BHYTPEHHWIA BO3AYX —
HaPY>XHbIA BO3A4YX» CYLLECTBEHHO CHUXKAETCS, U Mbl MOy4aeM KOMPOPTHOE
Tenno TONbKO TaM, FAE HYXXHO, 8 HE OTaNMBAEM OKPYXaloLLyto cpesly yepes
KpbILLY, 4TO NO3BONSeT 3PHEKTUBHO MCMNOAb30BATH CMCTEMY HAMOMBHOIO
OTOMNEHUS AN 3AaHWIA C BbICOKMMM NMOTONKAMMU — LEePKBEN, BbICTAaBOUHbIX
XO/I0B, CNOPT3anos.

e [urmeHnyHoctb. OTCYTCTBYET LMPKYNALMS BO3AYXA, YMEHBLIAIOTCS CKBO3-
HSKM, @ 3HAUUT, M HET LIMPKYNSUMU NbIK, YTO ABASETCS BONbLUMM NAOCOM
LIS CaMOYyBCTBMS Ntofei, 0COOEHHO eCnm OHM CTpadatoT 3aboneBaHnAMM
LbIXaTeNbHbIX NyTew.

e HeT 1cKycCTBeHHOro OCyLleHns BO3ayXa BOM3M HarpeBaTenbHbix NprbopoB.

e 3cTeTMYHOCTb. OTCYTCTBYIOT HarpeBaTeNbHble Mpubopsl, HeT Heobxoaumoctn 16 20 24°C 6)
B UX AM3alHEPCKOM 0POPMNEHUM UK NOA-60pe ONTUManbHbIX pa3MepPOB.

e DKOHOMMYHOCTb. [TyTeM OTKNIOYEHUS OTOMWUTENbHBIX KOHTYPOB B NOMY UK
YMeHbLUEHMS PacX0Aa BOAbl HEPE3 HUX MOXHO peryiMpoBaTh TeMnepaTypy
B TeX 30HaX WM NOMELLEHMSX, FAE 3TO HEOOXOAMUMO.

e [Ina otonnexus npumMeHseTcs Boga ¢ Temnepatypoi 40-50°C. 31o no3Bonset
LUIMPOKO MCMOMb30BaTh BTOPUYHbIE 3HEPrOPECYPChI, @ TaKKe TEMIOHACOCHbIE
YCTaHOBKM B PO UCTOYHMKA TEMNOTbI.

e Cucrema BOASHOIO HaMobHOIO OTOMEHMS, KaK M BCAKas Apyras TexHono-
rvsi, UMeeT CBOM HeA0CTaTKu:

e YoenbHble TENNONOTEPU NOMELLEHMS He A0MKHbI ObiTb 6onee 100 B1/kB.M.
nona.B npoTMBHOM Cnyyae nomelleHuto TpebyeTcs AONOAHUTENbHAS TENO-
nsonaumns nnbo npuMeHeHne KOMOMHMPOBAHHOM CUCTEMBI: PaanaTopsl U
Tennblv Non.

e JlaHHbIM BUL OTOMIEHNUS HENMb3S MPUMEHSATb BO MHOFO3TaXHbIX XWUAbIX
[lOMax C OAHOTPYOHBIMM CUCTEMAMM LLeHTPanbHOro oTonneHus. Hepenku
CNyyau, KOra XMnblibl CAMOBO/IbHO YCTaHaBNMBAIOT TeMAbINA NON B BaHHbix  1YPbl B MOMELLEHNW NPU paAraTopHOM
M TyaneTHbIX KOMHaTax. [1py 3TOM HarpeBaTesbHbIM KOHTYP NOACOEANHSIOT () n HanonbHoM (6) oTonneHUw.

PncyHok 40. PacnpegeneHue temnepa-
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K BXOAY MOMOTEHLECYLIUTENS. ITO NPUBOAMT K TOMY, YTO TeMrepaTypa nosa B KOMHaTax Hepesko focturaeT 45°C v Bbilwe. B
pe3ynbTaTe YenoBek HU3NYECKM HE MOXKET CTYNWTb Ha Takoi non 6e3 obyBu, M BCe NPEUMYLLECTBA TaKoro Cnocoba oTomnAeHuUs
Tepsiotcs. K ToMy e BoAa, Npoitas Yepes HarpeBaTe/bHbIA KOHTYP, OXNAXAAETCS, M COCEM MO CTOSIKY MOJYyYatoT ropsdyo Boay
C TEMMEepPATYPOI HIKe, YeM HEOBXOAMMO.

e Heo6xoAMMOCTb 3aNMBKM MOMA LLEMEHTHbIM PACTBOPOM, @ TakxKe LOMONHUTENbHOM U30MSLMU NPUBOAMT K NMOLAHSATUIO YPOBHS
nona ot 10 cM (Ha BTOpOM 3Tae M Bbille) A0 13-15 cM Ha nepBOM 3Taxe M B C/ly4ae XON04HOIO NoAgana. 3Ta B CBOKO 04Yepesb
TpebyeT AOMNONHUTENbHbIX PAabOT MO yCTaHOBKe ABepeil. Takke BoMbliast TOMLLMHA 3aMBKM BEAET K BO3PACTaHMIO HArpy3Kku Ha
MAUTbI NEPEKPBITUS U HECYLLME KOHCTPYKLMM.

O6n cTb NpUMEHEHMS:

e Kuble U 0BLLECTBEHHbIE 34aHUS;

e CMOPTMBHbIE 3aNbl U CTAAMOHDI;

e XpaMmbl (Lepkau);

e TOProBble KOMM/EKChI;

e CaHaToOpuW U AOMA OTAbIXA;

e Cafbl v Apyrve nNpoMblilLNeHHble 06beKTbI;

e MHOrosipyCHble NapKoBKMU;

e dytbonbHble (BoneibonbHbIE) NONS U B3NETHbIE NMONOCHI.

[MoBEPXHOCTHOE OTOMEHUE XapaKTepU3yeTcs CneaylowmnMmu napamMmeTpamu:
1. MakcuManbHas cpeaHss TemnepaTypa TennoHocuTens B cucteme 55°C;

2. CpenHsis TeMnepaTypa NOBEPXHOCTU CTPOUTENbHBIX KOHCTPYKLMIA AOMKHA ObITh HE BbILE:

[N HapyxHbix cTeH — 70°C

e [N19 NONOB B NOMELLEHMSIX C NMOCTOSHHbIM NpebbiBaHWeM ntoaen — 26°C

e [N14 NONOB B NOMELLEHMSIX C BpEMEHHbIM NpebbiBaHuneM ntogen — 31°C

e B MPUCTEHHbIX 30HAX, FPaHNYALLMX C HAPYXHbIMK cTeHaMu — 35°C (3oHa 500 MM OT HapyXXHOW CTeHbI)

3. KoHBeKkTMBHOE pacnpeneneHune Tenna

4.1pw TeMnepatype Bo3ayxa BHyTpu nomellenns 20°C, MakcMManbHOM AONyCTMMOKM TeMnepaType noBepxHocT nona 29°C tenno-
otnaya ¢ 1 M noBepxHOCTM nona coctaBut npumepHo 100 BT

PucyHok 41. Cxema cucTeMbl HanobHOrO OTOMEHUA:
1-Tpy6ubl

2 - N3onauums cteH

3 - TennoBas nsonaymsa

4 - MOHONUTHbIN Non

5 - Y3en KONNeKTopHbIi
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7.2. TTprUHLUMABI MOHT X M 3KCMAY T UMM MOBEPXHOCTHOrO OTOMMIEHMS

7.2.1 CxeMm rpetoLiero «nmMpor »

CucTeMa TensblX NOAoB npennonaraeT Ham4ne HeCKONbKNX

OCHOBHbIX C/IOMCTbIX CTPYKTYP. BO-NEpPBbIX, Ha BbIPOBHEHHYO RevnchepHan newTa~ (~TPY6a |~ mporiBoycanoaas
o | cetka

UMCTYI0 OCHOBY (BETOHHOE MepeKpPbITUE UMW AePEBSHHbI . \ ! — . obmmuoska

i cnoit — - - NSNS ISV ESSNIIY rona
Mon) yKNaablBaeTca HUXKHUIA CIOM — Napo- UK rMApPOMU30 NEASNAY \_//é:/ A‘.//‘,};\\//:_# o orna
nauma. 3atem, o NepuMeTpy NOMELLEHUA NPoKNaabiBaeTcs | Jommuonan
feMndepHas neHTa. ‘ |~ “nowra
Cnenylowmi 31an — TenaoM3onaums. 370 OIMH M3 CambIxBaX- Tt T T T T | repexpue
HbIX MOMeHTOB. Heo6x01Mo NpaBuibHO Noa06paTh MaTe- I ; [ "" [ “" L |||| [ |||| [ I:I [ "" ]

puan TENOM30ASLMM U ee TONLLMHY, 4TOObI TENA0NOTEPH NOA,
Ten/bIM NOAOM BblNM MUHUMANbHBI. TENNOU30NSLMOHHBIA CIOM
Heobx0AMM Mo BCEM NNOLWAAM OTaNAMBAEMOTO NOMELLEHMS,
HE3aBMCMMO, MPOJIOXKEHbI B 3TOM Y4aCTKe NoMeLLeHus Tpy6bl
unu Het. CBepxy TEMNNOM30NSALMOHHbIN CIOM TakKe HEOBXOAMMO HAKPbITh rMApOM30NsLMeit. [ToBEPX TENNOU30NALMM YKNAAEIBAKOTCS U Kpe-
naTcs Tpyobl.

CnocoboB kpenneHus Tpy6 MHOXECTBO. 3TO U SKOPHble CKOObI, U A06eNb-KPHOK, U NAACTUKOBbIE XOMYTbI, U CMeLManbHble Kpenex-
Hble MAaHKu.

[Nanee yknaapiBaeTcs Hecywmit cnoit. Jlydwee pelleHne — 6eTOHHas CTKKA C NNacTMGUKATOPOM, HO MHOTAA, HaNpuMep, Ha Aepe-
BSIHHbIX NepeKkpbITUAX, ucnonbayetcs BJ1 u ero aHanoru.

MocnenHuit CNOW — YUCTOBOE HAMOMbHOE MOKPbITUE. PEKOMEHAYETCS UCMONb30BaTh KEPAMUUECKOe, KAMEHHOE MOKPLITUE UK CreLu-
anbHbI NAMUHUPOBAHHbIW NapKeT.

O6wwas TonwmHa «nupora» 06bl4HO oT 50 go 150 MM. Mpuyem oHa, Kak NPaBUNO, ONPEAENseTcs He XenaHWeM nonb3oBaTens, a
TpeboBaHUAMM K TONLLMHE TEMNNOU3ONSILMU, AMAMETPY TPYObl, TONLWMHE CTSXKKM, KOTOPbIE, B CBOK 0YepeLlb, 3aBUCAT OT TEMIOU30NS-
LLMOHHbIX CBOWCTB NepeKpbITUS, MOLLHOCTM TENbIX NOM0B, MaTepMana o0baULOBKM.

PucyHok 42. Cxema rpetouiero "nupora”.

7.2.2. Tpy6bl pnst cMCTEM NOBEPXHOCTHOTO OTOMIEHMUS

[lns MOHTaXa NOBEPXHOCTHOIO OTOM/EHUS Mbl pEKOMEHAYeM NpuUMeHsTb Tpy6bl AXIOpress U3 CLUMTOro NOMMITUNEHA C aHTUAND-
dy3noHbIM cnoem PE-Xa EVOH unu PE-RT, PE-RT EVOH (apt. RTE 80.016, RTE 80.020).

Tpy6bl AXIOpress 06nafatoT yHUKaNbHbIMU MPEUMYLLECTBAMM AN BbICTPOro M Nerkoro MoHTaxa:

e He noasepxeHbl KOPPO3MMU UK 3PO3UK

e He noasepxeHbl BAnSHUIO 06aBOK B HeToHe

e Cwnbl TENNOBOrO PaCLUMPEHUS HEBEIMKM U HE CNOCOBCTBYIOT BO3HMKHOBEHMIO TpelimH B PE-Xb MaTtepuane unu B 6eToHe, roe
OHW HaxoasaTcs

e YCTOMYMBOCTb K LlapanuHaMm, rmybuHa KoTopbix MOXeT foCTnYb A0 20% TONLWMHbI CTEHKK TpYObl

e 0OyYyeHb HM3KMIK KOIDDULMEHT TPEHMUS

e Jlerkun Bec

e [loctaTtoyHas 3naCcTMUYHOCTb, MO3BONSOLWAS MCMNONb30BaTb Masble paanychbl n3rnba

e DnacTMYHOCTb, KOTOPas yMeHbLUAEeT rmapaBamyeckue yaapbl 8o 70%

e DnacTUYHOCTb, KOTOPas YMEeHbLUAET BO3HUKAOLLMI B TpyHax WyM

B npouecce skcnnyartaumm Tpy6bl MOryT UMeTb Ycaaky Ao 1,5% no pnvHe BcieacTBUE NOHUMXKEHUS TeMMepaTypbl U AaB-
NeHust. 3T He ABNSIETCS Npo6ieMoii NpyU NPUMEHEHUU OPUTMHANBHBIX GUTUHIOB cucTeMbl AXIOpress, a Takxke NpaBuib-
HOrO MOHTa)ka COracHO AAHHOTO PyKOBOACTBA. HafAeXXHOCTb CUCTEMBI FTAPAHTUPOBAHA, TaK Kak coeauHeHne hUTHHra ¢
Tpy60Oit CUNbHee, YEM YCUAUA OT YCaOKM.

7.2.3. MNonwl

beToHHble MOHONUTHBIE MONBI

B MOHONUTHBIX BETOHHBIX MONAX (KMOKPbIA MOHTAX») HANMBHOM CNOW pacnpesfenseT Tenao no NoBepxHOCTH, obecneunsas pas-
HOMEPHYIO TeMnepaTypy NOBepPXHOCTH nona. HeobxoanMmo npocnenuTb, 4Tobbl B 6E€TOHE U B 0COBEHHOCTH BOKPYr TPY6 He Hbino
BO3AYLUHbIX KAPMAHOB, T.K. BO34YX — C/1abblii NPOBOAHMK Tenna. Ha pbiHke MMetoTcs cneumnanbHble 406aBKku ans 6eToHa, KoTopble
MOMOrYT peLwWwunTb 3Ty npobnemy. 3Tn o06aBKM He BNMAIOT Ha cBoKcTBa Tpyb Royal Thermo PE-Xb EVOH.
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HepessiHHbie nonbl H 6 nK X

[lepeBsiHHble Nonbl Ha Bankax He NPOBOAAT TeNo Tak 3OEKTUBHO, Kak 6ETOH. [pu LaHHOM KOHCTPYKLMKMM HEOBXOAMMO UCMONb30-
BaTb NNACTUHbI pacnpeAeneHns Tenna, 4Tobbl 4OCTUYb PABHOMEPHOM TeMnepaTypbl nona. Heobxoanmo npocneauTs, YTobbl LepeBo
6b1710 KaK CneayeT BbICyLleHo (coaepxaHue Bnaru He 6onee 10%).

I_Iocne,u,oa TENbHOCTb YK AKM:

e [lpubuTb NonepeyHbie LOCKM ABYMS FBO3ASIMMU K Kaxaon 6anke (reo3nu HeobxoauMMo BbIGMPaTb U3 ropsye-
OLIMHKOBAHHOM NpoBonokK). [epBas AoCKa A0MKHA ObiTb NpUMOUTA HA paccTosHMM 0KoNo 50 MM OT HapYXXHOW CTeHbI TaK, 4TOObI
MOHO ObISI0 YCTAHOBUTb aIIOMUHUEBYIO MIACTUHY.

e OCTaBWTb MONOBWMHY PACCTOSHUS Mexay KpaiHuMuK 6ankamu 6e3 gocok. Ha kpaiHioo 6anky npubuBaeTcs AoCKa C y4eTOM
crnba Tpyb.

e YNoxuTb TENNOPACNpeaenuUTeNbHbIE NAACTUHbI, HAUMHAS C HAPYXKHOW CTeHbl. OT nonepeyHoit cTeHbl 0koo 300 MM HyXHO ocTa-
BUTb CBOBOHBIMU A1 TOFO, YTOObI AaTh BO3MOXKHOCTb YI0XKUTb 06PATHO MeTto TpyObi.

e TennopacnpenenutenbHbIMU NAACTUHAMU HEOOXOAMMO NOKPOITE Kak MOXHO 6onbLyto nnowanb (75-90%). Ux MoxHO fennTb
Ha YacTW W NOATOHATb MO ANMHE NOoMeLLeHUs. 3a30p Mexay NNacTMHaMu fomkeH coctasnsatb 10-100 mm.

e [1NacTuHbI K JOCKAM HYXHO MPUKPEnuTe Tak, YTobbl Kenobku Ans Tpyd HaXoaunMCh Ha OLHOM MPSIMOMA.

e YnoxuTb TpyObl COrNACHO TUMY YKNAAKK TPy6.

e [lpy HEOH6XOLMMOCTM YNIOXKUTb NAPOU30NALMIO.

e OTMETUTb MeCTa NMpPOXOXAeHMs Tpyb, YToObl HE 3aKPYTUTb LYPYMbl CKBO3b TPYOLI.

e [lpeBECHOCTPYXeuHble MWTbl YKN3AbIBAOTCS Nonepek A0Cok cekumsmm no 600 MM 1 3akpennstotcs wypynamu. LLnyHTbl 1
enobku HeobxoAMMO NPUKNEUT.

e [lpu yknagke 1aMMHUPOBAHHOIO NapkeTa 6e3 APeBECHOCTPYXKEUYHOM NAUTbI HEOOXOAMMO NPUAEPKMBATLCS CIEYHOLLErO:
KOHCTPYKLMS [LO/KHA BbITb yCuneHa. Pa3Mepbl OCOK A0/KHbI COCTABASTL He MeHee 28x70 MM. [locku yKnaapiBaTh C 3330pOM
20-30 MM OT cTeHbl M NpuBMBaATb KO BCeM HankaMm, 3a UCKNOUYeHMeM TopLeBbIX. Bo Bpems yknanku Tpybbl KOHLbI JOCOK NOA-
HMMaIOTCS U NeTM Tpyd MpOTANKMBAKOTCS NOJ, AOCKM A0 UX NPUOBMBAHMS. JTAMUHUMPOBAHHbIV NAPKET YKNALbIBAETCS NOnepek
ocok. Heo6x0aMMO NOMHWTb, YTO AOCKM LOMKHbI 6bITh MPUOWTBI FBO3AAMMU 13 FOPSYEOLMHKOBAHHOM NPOBOIOKM.

H creneHHbie nons

an HaNMYMM BETOHHbIX NONOB BO3MOXHO YKNaAbliBaTb HAMNOJIbHOE OTOMNIEHUNE, UCMONb3YA MINTbI U3 NOTMCTUPOSA C KaHAaBKaMU AN4A
nnactnH n pr6.ﬂ,aHHbIVl MeTOon MOXET OblTb MCMOMb30BAH A5 BCEX TUMOB CyLLeCTBYHOLWMX NJIOCKUX NOMOB.

MoHT % npon3soamuTca B CJ'Ie}J.YIOLLI,el;i nocnenoB TeJIbHOCTU!

e [loarotoBUTL NON COMMACHO AEMCTBYIOWMM HOPMaM My npasunaM. OUMCTUTL MOBEPXHOCTb OT MblM M IPS3K C MOMOLLBIO Mblnecoca.

e beToHHble nonbl 4OMKHbI ObITb MOKPbITbI HA YPOBHE 3E€MNIU MOAUSTUNEHOBOM NNEHKOW TonWwmHoM B 0,2 MM, yCTOMYMBOW K CTa-
PEHUIO (AN8 Napou3onaumm).

e YNOXuTb MONUCTUPONOBbLIE MNAUTLI NO CXeMe yKnaaku Tpy6. MNanTbl LOMKHBI pacnonaraTbCs B WAXMATHOM Mopsake, 4Tobbl
YMEHbLIWTb Pacxof MaTepuana u nsbexatb 06pa3oBaHMs NonepeyHbIX CTbIKOB Ha OLHOW TMHUW.

e YnoxuTb TennopacnpenenmTenbHble NIacTHbl B KAHABKM. [1NaCTUHbI MOXHO A€NUTb Ha YacTW 1 NOAFOHSTb MO ANMHE NoMelle-
HMs. 3a30p Mexay nnactuHamu coctasnsget ot 10 no 100 mm.

e Tpybbl yknaapiBaTb B KaHABKM TeMopacnpenenmuTenbHblX NAacTuH.

H ctun non BeinonHsietcs cnefylowmmm cnocob mu:

e [lpy MCNONb30BAHWMM APEBECHOCTPYXKEYHbIX MANT UX TOLLMHA AOMKHA BbITb HE MeHee 16 MM.

e [lpy UCNONb30BAHMU NOSUCTUPONOBbIX MAWT TOAWMHOM 30 MM HEOBXO0AMMO MCMONb30BATH APEBECHOCTPYXKEYHbIE MANTbI TON-
LUMHOW He MeHee 22 MM. Bce CTbikM HEO6XOAMMO TLLATENBbHO NPOKNEUTD.

e [lpy UCNONb30BAHWMM HACTENEHHbIX MAPKETHbIX MO0B HEOHXOAMMO MCMONb30BATh TAMUHATHbIM NAPKET TONWMHOW 22 MM UK
15 mMm.
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lNokpbiTve non

CTpykTypa NoBepXHOCTM MONa OKa3blBaeT HEMOCPEACTBEHHOE BAMSIHWME Ha U3NyyYeHWe Tenna. MaTepuan aasi MoKpbITUS Mona U ero
TO/ILLMHA BAMSIIOT Ha Tennonepenayy. K npuMepy, KOBEp OT CTEHbI A0 CTEHbI SIBASIETCS M30M1STOPOM, U3-3a yero notpebyetcs 6onee
BbICOKMI HarpeB BOAbl ANs AOCTUXEHUS TakoM e TeMnepaTypbl Ha MOBEPXHOCTM MONa, KaK Npu UCTMONb30BaHUM Bonee TOHKUX
MOKPbITWI. XOTSl, C ApYroi CTOPOHbI, U30MPYIOLLIME NOKPLITUS ANs nona obecneynsatoT 6osee paBHOMEPHYO TeMNepaTypy nona.
Hanpwumep, kepaMuueckasl nauTka sBASETCS XOPOLIMM NPOBOAHUKOM Tenna.

HeobxoavMo y6eaunTbCs B TOM, YTO MaTepumansl Ans NOKPbITUS NMoJa Ha OCHOBE AepeBa UMetoT NOAXOAALLEE BNAroCOAEP)KaHME sl
NPUMEHEHMS UX B CUCTEME HAMObHOIO OTOMMEHUS.

[lng npuMeHeHns NapKeTHbIX MOIOB peKOMeHAyeTCs NPUHMMAaTb MakcMManbHyo Temnepatypy nona +27°C.

Yto6bl ONpenenuTh CTeneHb BO3LEMCTBUS MAaTePHUANOB NOKPbLITUS Ha Tennonepenady, He06X0AMMO UCMOb30BaTh CEaYHOLLY0 hopMyny.
KoadduumeHT Tennonepenaun matepmana nokpbitus nona: 1/R=Md (Bt/m?**K)

roe: A = Ko3dhduumeHT TennonpoBoaHocTH, BT/M*K, d = TonwwmHa, M

Yem 3HayeHume 1/R Bbilwe, TeM Bonee 3GOeKTUBHO OCYLLECTBASETCS Tennonepesaya.

7.2.4. Tennousonaums

Tennonsonsaumo MOXXHO CYMUTATb FMABHbLIM 3N1EMEHTOM CUCTEMbI BOASHbIX TEM/bIX NOM0B. HazHayeHMe Tennom3onaumm — HanpaBuTb
TENN0BOM MOTOK OT rperowmx pr6 N CTSKKM CTPOro BBEPX, B OTAN/IMBAEMOE NOMeELLEHNE, UCKTKOYaa TENIONOTEPU HYEPE3 HUXKHEE
NepeKpbITHE. MMeHHO oT npaBuibHO Bbl60pa TENNOU3ONALUNN 3aBUCAT TaKUE BaXKHbIE NMapaMETPbl TEMNOIO Nona, Kak TensoBasa
MOLWHOCTb, 3KOHOMUYHOCTb U HECYLLAA CNocoBHOCTb.

Tennonsonauus non

Tennousonsums nona peKOMeHAyeTCs 3aTeM, YTobbl YMEHbLWUTL NOTEPUM TEMA MO HaNpaBNEHWIO BHU3. Ha nepBoM 3Taxe 3Tu noTtepwu
MOTYT CO3[aTb NPOBAEMbI NMPU PEryIMPOBAHMM TEMMEPATYPLI B 34aHUM. [omkHa BbiTb MCMOb30BAHA KAYeCTBEHHAS TENIOU30NS-
umsa (A< 0,04 B1/MK).

YMeHbLUEeHME notepu Tenn nNOH NP BJEHUIO BHMU3

Yto6bl HelTpan13oBaTh NOTEPU TEMNA CUCTEMbI HAMOABLHOMO OTOMAEHWS MO HANPaBNEHUIO BHU3, TONLLMHA TENNOU30NALMU NOA, BETOH-
HOW MAUTOWM B KOHTAKTE C FPYHTOM LLOMXHA ObiTb yBennyeHa Ha 80 MM. ITa UMdpa BbIXOAUT U3 pacyeToB Mpu TEMNOBOW Harpyske
nona 50 Bt/m2. C nomolLbtlo pacyeToB NPOBEPSETCS, YTO NOTEPM Tenaa No HanpaBneHWto BHK3 Obinn Ha ypoBHe 10% ot obuiei
TENNOBOW HArpy3Ku, 4To ABASIETCS HOPMANbHBIM A XOPOLIO TEMOM30/IMPOBAHHOIO CKaHAMHABCKOrO OLHOCEMEMHOrO AoMa 6e3
HaMoNbHOro oTonneHus. ECim MecTHble HOpPMbI NOTepb Tensa No HaNpPaBAEHUIO BHU3 OTIMYAIOTCS, HA TEMOMU30ASALMI0 MOTYT BbITh
yCTaHOBNEHbI Apyrue TpeboBaHus.

Tennousonaums, 3 WML oW, 9 OT Bl XHOCTH

Ytobbl 0Becneunts NpuemMnemsiii ypoBeHb Baru B 6eToHe (< 85%), nepenas TeMnepatypbl Yepes Tennou3onsaumio nos BeToHHo
NAMTON MOXeET ObITb NpuMepHo 4°C. B cnyyae [oMa, pacyeTHas TensioBas Harpyska nona, kotoporo 50 BT/M2, TofWwmHa TENI0M30-
naumu noa 6eToHHOM NnuTol AomkHa 6biTb 100 MM (pacueT npu wrpuHe goma 10 m).

He npeBbiwaTth onpeaeneHHbli MakCUManbHbli YPOBEHb BNAXKHOCTU B HETOHE BaXKHO B C/Iy4asix, KOrna 6ETOH NoKpbIBaeTCs KOBPO-
BbIM MOKPbITMEM NMHO NapKeToM. ECm ypoBeHb OTHOCUTENBHOM BNaXXHOCTHU NpeBbIWaeT 85%, TO 3T0 MOXET CTaTb NPUYMHOMN He3-
LOPOBOrO KAMMaTa NnoMeLLeHus.

Ytobbl Nnepenap TeMnepaTyp 6bin He 6onee 4°C yepes U30N9LMI0, TONLLMHA TENNOU30NALUM JOMKHA 6bITb YBeNUYeHa. Mpu WrpuHe
loMa, Hanpumep, 20 M, TONWMHA TENAOM30AALMM AOMKHA 6biTb 120 MM.

Bonblune goma TpyaHee M301MPOBATb OT NMOBbILLEHHOMO YPOBHS BNAXXHOCTU. B Takmx ciyyasx pekoMeHAYyeTCs UCNoNb30BaTh 6ETOH-
Hble Nonbl 63 NMOKPbITUS, KEPAMUYECKME UM HATypaNbHble KAMEHHblE MaTepuarbl.

7.2.5. lemndepHsbie neHTsl U AePOPM LIUOHHbIE LBbI
[emndepHas neHTa npuMeHaeTcs ans:
e TEMNIOM30NSLUN CTEHDI;
e MMHMMM3ALMM NOTEPbH TEM/IA NPK NPUMbIKAHUU HArPEBAEMOM MOBEPXHOCTU K HUM;
e KOMMEHCALMM PacLIMPEHUS, BO3HUKAIOLLEE MPU HAarpeBaHUM NOBEPXHOCTH;
e MPEefOTBPALLEHMS PA3PYLIEHWS HAMONbHOMO MOKPHITHS.
Temnep TypHO-aedOPM LMOHHbBIE LB e aa R HaKnanKa
/
3 3 ’ rnékne COBAMHEHME o6nyoBKa

Mepen 3an1BKOM GETOHHOM CTSIKKM HY>KHO OMPEefennTb MecTa, I I nona

E—— ——]_ _ CTAXK
rae HeobxoAMMO Caenatb AeGOPMALIMOHHbIE LUIBbI ANS KOMMEH- //\\L//‘/// (- //\\ /‘/// = 7=~ anextpoceapHas

o < — L \ \ / \ \ ~— npoTmBoycapgo4Has
Cauuu TeMNEPaTYPHbIX PACLUIMPEHMIA CTSIKKU. PRI ; G RIR —|  cemxa
HeobxonnMmbIM ycnoBueM sBageTcs Hanmume aeMndepHoi NeHTbl g H || — - 3awnTHas onnetka
5 c =
(cnosl), otaensiolen GETOHHYIO NAKUTY OT KOHCTPYKLMIA 30aHMs! —|— - nsonsuMoHHas
nnuta
Pa3LEeNNUTENbHBIMU LWBAMM, 3aMOMHEHHbIMKU MAMKMM MaTepuma- I I I I
— - NepekpbITe

JIOM (TaK Ha3blBaeMas «naasatoLias» CTsKKa). Boons 6GokoBbIx T T T
CTEH M BOKPYr KOMOHH NPOKNa/blBAaETCs KpaeBas M30MALMS, 4TO I I I |
NpeaoTBPaLLAET Nepeaayy HanpskeHUi Ha HeCyLLMe SNEMEHT
304@HUs NPU U3MEHEHWM FEOMETPUYECKUX PA3MEPOB CTSIKKM. PucyHok 43. Cxema yKnaaku edOpMaLMOHHOTO LWBa.

KoaddunumeHT Tennosoro paclumpenus 6etoHHorn nautsl a =0,5 mm/M npu At=40°C.

B ntoboi nnaBatowen cTsakKe BO3HMKAT ABMXKEHUS MO Pa3NMyHbIM NpUYMHAM (yCaaKa, TeMnepaTypHble n3MeHe-
HWS). OTU OBUKEHUS NPOUCXOAAT NPEUMYLLECTBEHHO B HAMNpaBieHUM OCHOBHOIO YAJIMHEHMS NONa, T.e. ABYMEPHO B ro-
PU30HTaNbHOM HanpaBieHWMU.

L =Lo aAt,
roe: L - yanunenne, mm; LO — aamua nantbl, M; O - kosbduumneHT yanmnenus, 1/K; At - pasHocts Temnepatypsl, K.
I'Iornom,eHme TEMNEPATYPHbIX y/:I,J'II/IHEHl/IFi ocyuwecTBngeTca C NOMOLWbH 3aKnaaki KOMNEHCUPYHOLWMX LWBOB

MecTa pacnonoxeHums LWBOB:

e Ha Kpagax CTKKu AN NOrnoWweHns yaauHeHns;

e [lng orpaHuyeHus naowaam cTskku (Smax = 40 M2, npy 3TOM AJIMHA CTOPOHbLI Lmax = 8 M);
¢ Hap nedopMauLMOHHBIMK LIBAaMKW CTPOUTENBHOM KOHCTPYKLIMK;

e B aBepHbix npoxonax;

e [Ipu cnoxHoMn KoHdMrypaummu nona.

[ledopMaLMOHHBIN LWOB NpeAcTaBAseT co60M 3NACTUYHYIO NEHTY ToNLWMHOM He MeHee 10 MM. B 4acTHOCTH, eto MOTYT Cly>KUTb ABa
oTpeska AeMndepHOl NeHTbl, COELMHEHHbIE KNENUKOM CTOPOHOM Apyr ¢ ApyroM. OH Lo/KeH BbiTb MPONOXEH Yepes BCHO TONLMHY
CTSKKM M MO BCel ee WwmpuHe. TpyBbl, nepecekatolume WoB, 4OMKHbI BbiTb MPONOXKEHbI B CMELMANbHbIX METANIUYECKMX MU Nna-
CTUKOBbIX MM/Ib3ax.

HenpaswuibHO npaBuiibHO

|_|pl/l MPOEKTUPOBAHUN CUCTEMbI CeAYEeT YyYNUTbIBATb:

- 3MEEBUKHU pr6 HAMOJIbHOIo OTONNEHUA HE OO0JIKHbI

nepecekatb 1eOPMaLMOHHbIE LBbI; [ >
- fonyckaeTcs nepeceyeHue LedopMaLMOHHbIX LBOB TPy6-

HbIMM NOABOAKAMMU K 3MEEBMKAM HAMO/IbHOIO OTOMNIEHUA;
- B MeCTax nepece4eHund pr6 C ﬂ,eq)OpMaLlMOHHbIM LIBOM,
pr6y HEO6XO,D,I/1MO 3aWMNTUTb, HaNpuMep, Npu NnoMoLLn
rO(DpMpOBaHHOIZ pr6b|. p,ed)OpMaLl,l/IOHHbl ,Eled)OpMaLl,l/IOHHbII/I LoB

PucyHok 44. NepeceyeHre aedopMaLiMOHHOrO LIBA
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7.2.6. P cnpepenutenbHble KONNeKTopbl

Konnektopbl NpUMEHSIOT AN pacnpeneneHuns notoka Tenno-
HOCWTeNs B CMCTEMAaxX BOASHOO OTONNEHWS MO NOTpeduTensM.
Mop «noTpebuTenem» NOHUMAETCS OTAENbHbINA Harpesa-
TenbHbIM Npubop Mnm rpynna npubopos, KOHTYP MK NeTNs
Tennoro nona, OTAeNbHble 31EMEHTbI MM BETBU CUCTEMBI.

PekomeHoyeM K MPUMEHEHMIO Y3/ibl KONNEKTOPHbIE ANS
Tennoro nona Royal Thermo. [laHHble y31bl MOryT paboTaTb
Kak Ha BOASHOM, Tak M Ha HM3KO3aMep3alLeM (rnkone-
BOM) TenjoHocuTene. Bce anemMeHTbl y3na coegnHaTCS

[0 [0 [0 00 00 =@

—

Mexay cobol Ha pe3nHOBbIX YNAOTHUTENbHbIX KOMbLAX, 0 0
4TO MO3BONSET 0TKA3aTbCA OT AOMOAHUTENbBHbIX YMIOTHU- ] —
TeNbHbIX MaTEPUANOB. E = @I

[J T 7

B koMnnekT BXoAsT:

1. KonnekTtop nopatowei nMHmun @% == == == ==

2. Konnektop obpaTHOM NUHKM
3. PerynnpoBoYHbIii BEHTU/b C BCTPOEHHBIM PaCXOA0MEpPOM PucyHOK 45. KoneKTop B c6ope ¢ pacxofiomepamin T, Royal
4. TepMOCTaTMYECKMI1 BEHTUNb Thermo (apr. RTE 52.102-112)

5. Bo3nyxooTtBoaumk (kpaH MaeBckoro)

6. [lpeHaxHbIV KpaH

7. KpOHLWTEMNHbI

Konnektopsbl B coope Royal Thermo noctynatoT B KOMniekTe 6€3 WwapoBbiX KpaHOB. s NOAKNIOYEHMS B CUCTEMAX OTO-
NIeHUN U BOAOCHABXKEHMS MPUMEHSTb CNeLManbHble WAPOoBble KPaHbl C TepMoMeTpoM (apTukyn. RTO 07.050).

[lns coenMHeHMs HECKONBbKUX KONNEKTOPOB MexAay CO60iM UK Ans cOefMHEHNS KONNEKTOPa CO CMECUTENbHBIM Y3/10M
Royal MiX Heo6x0aMMO NPUMEHATb CreLmanbHblii GUTUHT — HUNMNeNb caBoeHHbIM 1" (apT. RTO 30.020).

TexHUYeckme X p KTEPUCTUKK

e Paboyee nasnexune 10 6ap (1MTla)
e MakcumanbHas TeMnepatypa TennoHocutens 100°C
. KonnuectBo BbixogoB oT 2 0o 12

PacxopoMepbl, ycTaHOBNEHHbIE HA NOAAIOLLEM KONNeKTope, 0643aTeNbHbl, TOTOMY YTO KOHTYPbI OTOMNEHMS, KaK NPaBUOo, UMEKOT pPas-
HYt0 ANUHY Tpy6. [TOHATHO, YTO €C/IU B ANIMHHYIO U KOPOTKYH TPYy6Y NOLaTh OAMHAKOBOE KOMMYECTBO TEMIOHOCUTENS, TO HA BbIXOLE U3
LJIMHHOTO KOHTYpa BOAA, OTAAB TeNo nony, byLeT Xono4Hee, YeM Ha BbIXOAE M3 KOPOTKOro. [MaBHbIM 06pa3oM, 3TO OTpaxaeTcs Ha
KauecTBe oborpesa, KOTopbii ByaeT HepaBHOMEPHbIM. B Apyrom ciyyae, u3-3a BbICOKOrO MMAPaBAMYECKOrO CONPOTUBIEHNS Gonee
JJIMHHOTO KOHTYpPa, TENI0HOCHTENb NOTEYET No 6os1ee KOPOTKOMY (C MEHBLIMM COMPOTUBAEHWUEM) KOHTYPY.

PacxofoMepbl NO3BOASIOT c6aNaHCMPOBATh NOAAYY TEMNOHOCUTENS B KOHTYpPbI Tak, YTOObl pacnpeaeneHue TEeNNOHOCUTENS MO KOH-
Typam 6bl710 NPOMNOPLMOHANLHO MX AnUHE. [lInanasoH perynuposku pacxogomepa ot 0 1o 5,0 n/MuH.

ﬁﬁﬁﬁ%g/@
o]
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Mocnepos TenbHOCTb 6 N HCMPOBKM METENb C MOMOLLLIO P CXOAOMEPOB.

Lar 1. CHATb 3alWMTHBIM KONNAYOK C pacxoAoMepa.

Lar 2. 3akpbITb kKnanaH NOBOPOTOM BEPXHEN PerynMpoBOYHOM BTYAKM MOMHOCTbIO, YTOObI yKa3aTeNnb pacxoAa nepemMectuacs no
wKane Ha «0».

LLar 3. BeictaBuTb TpebyeMoe No pacyeTy 3Ha4YeHne pacxoa (1/MuH) No pacxoAoMepy C MOMOLLbIO BEPXHEN PeryIMpoOBOYHOM PyUKM.
LLar 4. NMoBopoTOM 10 YNOPHOrO HMXKHEro MUKCUPYIOLLEro KOMbLa 3aUKCMPOBaTb 3HAYEHUE HACTPOMKM.

LWar 5. Mocne BbiNoNHEHWs BCeX NPOLLEAYP HACTPOMKM HAAETb 3aLLMTHbIM KONNAYoK Ha peryngarop pacxofa.

OlIE @[T OllE @[ Ol

7.2.7. Wk ¢br ¢ HTexuuueckne Royal Thermo

_—
LLkadbl caHTexHWUYeCKMe NpefHa3HaYeHbl AN MOHTaXa pac- ° \\
npeLennTensHoro 060pyAoBaHMS M CONYTCTBYIOLLEN apMaTypbl
BHYTPEHHMX CMCTEM OTOMNEHUS M BOLOCHADXKEHMS.
Llkadbl caHTexHM4eckune T.M. Royal Thermo mn3rotasnmsatoTcs
LBYX TMNOB: BHyTpeHHKe (LLIPB) u HapyxHble (LUPH). BHyTpeHHwi
LWKag BCTPaMBAETCA HEMNOCPEACTBEHHO B CTEHY. HapyXKHbIiA LWKad
060pya0BaH BbIABWMKHBIMU HOXKAMWU, YTO MO3BOWT MPOM3BOAUTD
KpenneHwue Kak K CTeHe, Tak 1 K nony. isepu wKkapos cHabxeHbl
3aMKOM, MPeAoTBPaLLAIOLMM HECAHKLIMOHUPOBAHHOE NPOHMK-
HOBEHWeE K 060pYA0BaHMI0, PACMNONOXKEHHOMY BHYTPYM LUKada. L

NS NN NN

PucyHok 46. LLikadbl caHTexHuueckune Royal Thermo.

Tabnuua 24. Lkadbl pacnpenenntenbHble BCTPOEHHbIE. [abapuTHble pa3mepbl.

I T NS S N
670 9,8

LIPB-1 494 125-190

LIPB-2 594 125-190 670 11,0
LIPB-3 744 125-190 670 131
LIPB-4 894 125-190 670 151
LIPB-5 1044 125-190 670 171
LIPB-6 1194 125-190 670 20,1
LLPB-7 1344 125-190 670 231
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Tabnuua 25. Wkadbl pacnpepenutenbHble HapyKHble. [abapuTHble pasmepbl.

Tun WrpuHa, Mm Tny6uHa, Mm BbicoTa, Mm Macca, kr
LUPH-1 453 120 651 8,4
LWIPH-2 553 120 651 9,6
LUPH-3 703 120 651 11,5
LPH-4 853 120 651 13,3
LWPH-5 1003 120 651 14,7
LIPH-6 1153 120 651 16,6
LWPH-7 1303 120 651 18,8

B HauanbHOM cTaAMM NPOEKTUPOBAHUS U MOHTaXa HEOOX0AMMO TWATENIbHO MPOAYMaTb PaCcMoioXKeHUE KONIEKTOPOB.
KonnekTopbl AO/IKHbI ObITb PaCMoN0XeEHbI MO BO3SMOXHOCTU B LLEHTPE 34aHUS, YTOObI AJIMHA MPOJIOXKEHHBIX TPY6 Mexay
KONNeKTopamMu U UHAMBUAYANIbHBIMW 30HAaMU OTOM/IEHUS Gblla MMHMMAnbHOM. 3TO NOMOXeET c6anaHCUpOoBaTb CUCTEMY
M YNy4WUTb perynMpoBaHue TeMnepaTypbl B OTAE/NbHbIX NOMELLEHUSX.

KonnekTtopHbliii wkad pomkeH 6biTb pasMeLleH Takum 06pasom, 4utobbl 6b10 YO06HO NPOBOAWTL TEXHUYECKOE 06cy-
XuBaHue. Mpu 3TOM 3cTeTUYeCKas CTOPOHA UrPaeT HeCYLLECTBEHHYIO POJib, TaK Kak KOJIIEKTOPbI CAPSTaHbl U HE BUAHBI.

7.2.8. ABToM THK

TepMocTaTMyeckue perynsatopbl No3BONSIOT U3MEHATb TeMMepaTypy B
KaXZOM KOHType Tenioro nona.

C noMoLLblo TEPMOCTaTUHECKMX FONOBOK MW CEPBONPUBOLOB TEMbINA
non cnocobeH YyTKO pearnpoBaTh Ha M3MEHEHWE Pa3NIUYHbIX BHELIHMUX
(akTopoB (Hanpumep, TeMnepaTypa Ha yiuLe, OTKPbITOe OKHO, paboTa
LPYrvX OTONUTENbHBIX MPUOOPOB M T.4.) M NOLAEPXKMBATL 33AaHHYHO
KOMGbOPTHYO TeMNepaTypy B KaKAOM OTAENbHOM NOMEeLLEHNUU (UK B
Pa3HbIX YaCTAX OLHOMO NOMELLEHNS).

[lns nopnepxaHus TeMnepaTypbl B NOMELLEHUU UCMONb3YIOTCS KOM-
HaTHble TepMOCTaThl. B 04HO NoMelleHne cieayeT yCTaHaBAUBaTb OAWH
TepMOCTaT, CNOCOBHbIN YNPaBASTb HECKONbKUMU TEMNOBLIMU CEPBO-
NpWBOAAMM: MO OLHOMY CEPBONPUBOAY HA KaXAbIA OTOMUTENbHbI
KOHTYp B AaHHOM MoMeLleHnn. MHOrMe coBpeMeHHble TepMOCTaThl
MMEKT BYHKLMIO NPOrPaMMUPOBAHUS C LENbI0 MOHUXKEHWUS TeMne-
paTypbl HOYbO, U BO BPEMS OTCYTCTBUS XKMUIbLIOB.

B cuTyaumsx, Korna o perynMpoBKe TenbiX NON0B «BCMOMHUNY» YyxKe
nocne YUCTOBOW OTAENKM, TPUMEHSIIOTCS TEPMOCTaTbl paAnoynpasns-
eMble. OHK NepeaatoT ynpasnstolime curHansl Ha 30 M B pasuyce, 4to
ABNAETCSH AOCTAaTOYHbIM PACCTOSIHMEM AJ1S1 YACTHbIX LOMOB.

PrcyHok 47. Tpymep NprvMeHeHnA YCTPOWCTB yrpaBfieHUA.

7.2.9. KoMBUMHMPOB HH s CMCTEM OTOMNEHMUS

nOBerHOCTHOE oTONIEHNE TAaKXKE MOXXHO MCMNOJ1b30BaTb B COYETAHMU C CUCTEMAMU BbICOKOTEMMEPATYPHOIO paanuaTtoOpHOro OTONIEHUA.
OCHOBHble I'IOTpe6HOCTl/I B OTONNEHUU OCYLLECTBNAKTCA 3a CHET 00bIYHbIX HarpeBaTte/ibHbIX I'Ipl/160p08 (paﬂ,MaTOpbl, KOHBEKTOpr), d
HanosbHOEe oToMNNeHMe MMeeT Hebonblume naowaam. B naHHom cny4yae 3KOHOMUYECKH BbIrOAHEE MCMNONBb30BATb A1 KaXKA0ro KOH-
Typa «Tennoro nona» OTAENbHbIN OrpaHn4uUTEND TEMNEPATYPDI 06paTHOFO MOTOKa.

142
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PrcyHok 48. CxeMa KOMOUHMPOBaHHOW CUCTEMbI OTOMNIEHUS.

KOHCTpyKTMBHas cxeMa BbIrNSAuT Cieaytolym 06pa3oM: K pacnpenenvTento BbiCOKOTeMNepaTypHOro (TemMnepaTypa TenaoHoCcHTens
[0 95°C) oTONNEHNS NPUCOEAMHSETCS KOHTYP «TEMa0ro nonas, Ha BbiIxo4e 06paTHOr0 NOTOKAa KOTOPOro YCTaHABNMBAETCS YCTPOW-
CTBO OrpaHUYEHNS MaKCMManbHOM TeMnepaTypbl. Ha TepMOCTaTMYeCkoM BEHTWUAE OrPaHNYMTENS TeMnepaTypbl 06paTHOro NoToKa
yCTaHaBAMBAETCS 3HaYeHWe MaKCMMaNbHO AONYCTUMOW TeMnepaTypbl B KOHType «Tennoro nonay» (40-45°C). TepmocTaTnueckuit
BEHTW/b NOAAEPXKMBAET B KOHTYpE 3a[laHHYI TEMMepaTypy TeNOHOCUTENS.

OcyLecTBHUTb faHHYIO 33,34y MOXHO C MOMOLLbBIO CMecuTeNbHbIX y310B Royal MiX (aptvkyn RTE14.180).

7.2.10. Y3anbl cMecuTenbHbie

CMecuTenbHbii y3en Royal MiX npen-
Ha3HayeH 419 CO34aHMSA B CUCTEME
OTOMNEHUS 303aHNS LMPKYNSALMOHHOTO
KOHTYpa C TeMnepaTypoi TennoHOCK-
Tens, MOHWXEHHOM A0 HaCTPOEYHOro
3HaveHus (puc. 49).

Y3en obecneuymBaeT noanepxaHue
3a[laHHbIX pacxoAa U TemMnepaTypbl BO
BTOPUYHOM LIMPKYNSLMOHHOM KOHTYPE,
TMAPaBIMYECKYHO YBA3KY NEPBMYHOTO U1
BTOPMYHOIO KOHTYPA, a TaKXe perynu-
pyeT TeMnepaTypy M pacxop, TemnoHo-
CuUTEeNs B 3aBMCUMOCTM OT Tpe6OBaHWMM
nonb3oBarens.

PucyHok 49. Y3en cmecutenbHbiii Royal MIX (apT. RTE 14.180).
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Tabnuua 26. KOHCTPYKTVBHbBIE SN1EMEHTbI.

Ne
o HavmeHoBaHune HasHaueHve

9,13

10

12

14

15

16

17

18

R11

TepmomeTp norpy»kHo (-41 mm)

Mnb3a pe3bbosas ans TepmomeTpa (G3/8")

R1

TepmocTaTUyeCKuii perynmpyowmn BEHTUNb

TepMOCTaTI/lLIeCKaﬂ ronoska

Bo3yx00TBOAUMK

MepenyckHoit Knanaw

R21

O6paTHbIfi Tpy6onposog (D 15x1)

CnvBHON (ApeHaXKHbIN) KpaH

barnac

HakuaHas ranka gnsa npucoeguHeHns
LMPKYAALMOHHOrO Hacoca

R2

BanaHcMpoBOYHO-3aMOpPHbIN
KnanaH nepBrYHOro KOHTypa

lnb3a pesbbosas (G1/2") gna norpyxHoro
[aTynKa TemnepaTtypbl

MHe3po (G1/2") ana runb3bl (No3. 16)

BanaHCcMpOBOYHbI KnanaH
BTOPVYHOTO KOHTYpa

MNpucoeanHeHne noaatoLero NN KonnekTopa
BTOpUYHOro KOHTypa( KOHTYypa Tennoro nona)

N3mepeHne TeKYyLero 3HayeHnA TeMmnepaTtypbl TENJIOHOCUTENA Ha BXOAeE B CMecuTeNbHbIN y3en,
BO BTOPUYHOM KOHTYpPE€ 1 Ha BbIXOA€e N3 CMeCUTENIbHOrO y3na.

Oﬁcnymmsaercn POXKOBbIM U1 Pa3BOAHbIM K/TKOYOM. B rNb3y BCTaBJIAETCA TEPMOMETD.

MpucoeanHeHre nogatowero Tpy6onpoBoAa NEPBUYHOTO KOHTYPA.

PerynMpOBaHme NOTOKa TeMNJIOHOCUTENA, NOCTYNaloLWero U3 NepBNYHOro KOHTYpPa B 3aBUCUMOCTIN
oT Tpe6yeM017| Temnepartypbl TEMNTIOHOCUTENA Ha BbIXOAE U3 CMECUTENIbHOIO y3/a.

MopnepaHve TemnepaTtypbl TeNNOHOCUTENA B MOAAIOLLEM KOJIIeKTope Tennoro nona (gnanasoH
HacTponku 20-60°C), KoTopas BbICTaBNAETCA Ha pacyeTHOE 3HaYeHue, onpefAeseHHON B NpoeKTe
CUCTeMbl OTOMJIEHUA, COOTBETCTBYIOLLEe MaKCMaJIbHO OTpuLaTeNIbHON TeMnepaType Hapy»KHOro
BO3/lyXa B OTOMUTENbHbIN Nepuog.

ABTOMaTUYECKOe OTBefeHNe BO34yXa 1 ra3os U3 CUCTEMbI.

O6ecneyeHrie NOCTOAHHOTO PAaCcXOAa TEMNOHOCUTENs BO BTOPUYHOM KOHTYPE, HE3aBUCMO OT
PYUHOI1 UM aBTOMATMUECKO PEryNNMPOBKN KOHTYPOB TEMOro nona.

Mpw NpeBbIWEeHNN HACTPOEYHOTO 3HAUYEH WA Nepenaja AaBneHrs, KnanaH nepenyckaeT 4acTb
notoka B 6ainac (11). Hactpoiika Ha Tpebyemoe 3HauyeHve nepenaaa AaBAeHNn OCYLeCTBAAETCA
NPV MOMOLUM MAACTUKOBOMN PYUKM.

MpucoeanHeHmne obpaTHOro Tpy6ONPOBOAA MU KONNEKTOPa BTOPUYHOTO KOHTYpa (KOHTYpa
Tennoro nona). MoHTax Nnpon3BoANTCA ABYMA POXKKOBbIMU Kitouamu (SW41). CoefiuHeHmne ocy-
WecTBAAeTcA c nomouybto Hunnena G 1" (H).

BosBpalleHne TenIoHOCUTeNA B MEPBUYHBIN KOHTYp. [prucoeanHAETCA K y31y C MOMOLLbIO ABYX
HaKngHbIx raek G3/4" (SW30).

CnuvB TeNNOHOCUTENSA U3 CUCTEMBI.

MopaepaHune LUPKYNALMIA BO BTOPUYHOM KOHTYPE, He3aBMCVIMO OT MX NOTPE6HOCTMN B TEMIOHO-
cutene. NpucoenHeH K y3ny ¢ nomoubto yronka G1/2"x 3/4"Hap-BH 1 HaKNAHOW ranku 3/4".

Hacoc obecneumBaeT UMPKyNALWIO TENJIOHOCMTENA BO BTOPUYHOM KOHTYpe (Tennblii non). Hakna-
Hble raiiku Hacoca (G 1 1/2») 06CNyKMBAOTCA POXKKOBbBIM N Pa3BOAHbBIM Ktoyom (SW50).

MpucoeanHeHe 06paTHOro TPy6ONPOBOAA NEPBUYHOTO KOHTYpPA.

PerynupoBaHvie pacxoaa TenaoHOCUTENA, BO3BPALLAEMOrO B NEPBUYHBIN KOHTYP (N03.9). [Ana
OCYLIECTBNIEHUA PEryNMPOBKN HEOOXOAMMO CHATb 3arnyLwKy (SW 22). PerynnpoBka ocyLecTBis-
eTCA WeCTUrpaHHbIM Knioyom (SW 5). HacTpoeyHoe nonoxeHne MoXHO 3adUKCMpoBaTh, ecnu
OTBEPTKOI 3aKPYTUTb [0 Yropa GMKCaLMOHHYI0 LWNWAbKY B rHe3Ae KnanaHa. Ecnu Heckonbko
0CNabyTb NONOXKEHVE WNWBKK, TO KNarnaH MOXXHO 3aKpbiBaTb, HO MPU OTKPbITUM OH BEPHETCA K
npeABapuTeNibHON HaCTPOIIKe.

B runb3y BcTaBnAeTCA NOrPyKHOM AaTUNK TEPMOCTATNYECKO roNoBKHM (N03.5). unb3a moxeT
6bITb NepecTaBfieHa B rHe3Ao (N03.17). B gaHHOM cnyyae rHe3fo rywntca npobkoi. Mmnb3a
MMeeT BUHT, C MOMOLLbI0 KOTOPOTro prKcMpyeTca nonoxeHue aatunka. lmnb3a obcnyxmsaertca
POXKKOBbIM UM Pa3BOAHbBIM KNtouoM (SW22). OuKcupyioLwmii BUHT 06CNyKMBaeTCA WecTUrpaH-
HbIM Ktoyom (SW2).

[He3a0 nocTaBnAeTcA 3arnyLeHHbIM pe3b6oBoi MPo6KoiA. Mpn HEO6XOAMMOCTY MOXKET NCMOJb-
30BaTbCA ANA rb3bl (N03.16).

3apaeT cooTHoOLWeEHNe MeXay KONNYyeCcTBOM TEMNIOHOCUTENA, MOCTyNnatowero n3 OGpaTHOVI NNHUN
BTOPNYHOTO KOHTYpa 1 I'lpFIMOVI JINHNN NEPBNYHOTIO KOHTYpa. YPaBHMBaeT AaBneHne TenoHoCn-
TenA Ha BbIXOA4e N3 KOHTYpPa TenJiblX MNosioB C

AaBNeHneM nocne TepMmoCcTaTnyeCckoro perynmpytowero BeHTunA (4). o1 HaCTPOEYHOro 3Ha4yeHnAa
Kvb aToro knanaHa n YCTAaHOBJIEHHOIO CKOPOCTHOrO peXxunmMa Hacoca 3aBUCUT TENIOBAA MOLL-
HOCTb CMeCUTENbHOIO y3na. PerynmposKa KnanaHa ocyuwecTBnAeTCA WeCcTUrpaHHbIM K/1lo4om
(SW10).

CoepviHeHVe oCyLeCcTBNAETCA C NoMoLbio HUNnena G 1" (Hap). MoHTaX Npou3BoANTCA ABYMSA
POXKKOBBIMU Kntouamm (SWA4T).

Tabnuua 27. TexHUYeCKre XxapakTeprucTrKN.

- XapakTepuctuka m 3HayeHe xapaKTepucTuKn ana y3na

10

16

17

18

Mapka UMpKynsLMOHHOro Hacoca

MoHTaXXHas AnvHa Hacoca
MakcrmanbHaa Tennosaa MOLWHOCTb CMECUTENIbHOTO y3na
MakcrmanbHoe pa6oqee AaBneHne

MakcmanbHaa TemnepaTtypa TenNJIOHOCNTENA B NEPBNYHOM KOHTYpe
I'Ipe.qenbl HaCTpOI?IKI/I TemnepaTypbl TEPMOCTAaTUYECKOrO BEHTUNA
© TepMOFOJ‘IOBKOVI

Koa¢dduumeHT NponyckHoi cnocobHOCTV TEPMOCTaTNUECKOTO
BEHTWNIA NpK HacTpolike-2K

KoadduLmeHT MecTHOro conpoTUBNeHNA TePMOCTaTUYECKOTO
BEHTUNA NP HacTponke-2K

Koa¢dduumeHT MakcMmanbHOM NPOMyCcKHON CNoCo6HOCTU
TEPMOCTaTUYECKOTO BEHTUNA

K03¢¢VILWIQHT MECTHOro CONpPOTUBIEHNA TEPMOCTAaTNYECKOIO
BEHTUNA Npn MaKCUManbHowm I'IpOI'IyCKHOVI cnoco6HocTn

Ko3¢ppruymneHT MecTHOro conpoTmeneHns 6anaHcMpoBOYHOTO
KnanaHa BTOPUYHOTO KOHTYpa Npw 3aBOACKON HacTpolike

3aBoACKasn HaCTPOIiKa MPOMYCKHOM CNOCOGHOCTY 6anaHCMPOBOYHOTO
KnanaHa

ﬂpenenbl NoKa3aHUA TepMOMETpPOB

3aBoACKas HacTpoKKa NPONYCKHOM CNocobHOCTM 6anaHCPOBOYHO-
3aMnopHoro KnanaHa

[lnanasoHbl HACTPONKM NepenycKHOro KnanaH

Koa¢dduumeHT MecTHOro conpoTusneHuns 6anaHCMpoBOYHO-3aMOPHOTro
KnamnaHa npu 3aBOfCKOIN HacTpolike

MuHVManbHOE fAaBneHe nepes HacoCcom
MaKcrmanbHas Temrneparypa oKpy»KaloLero Bosgyxa

KoadpduuymeHT nponyckHomn cnocobHoCTV 6anaHCMpPoBOYHOTO
KnarnaHa npu HacTPOWKe Mo WwKane:

1
2

Tabnuua 28. NMpumep pacuéta

Ne
Mokasatenun DQopmyna PeweHne

10

OAHHbIE A7 PACYHETA

TennoBas MOLWHOCTb CUCTEMbI Tenoro nona,Q

Temnepatypa npAmMoro TenfoHocuTena Tensioro nona, R11

TeMﬂepaTypa TEeNJIOHOCUTENA NOCTYyNatoLWero ns NepBUYHOIo KOHTYpa,
R1

Temnepatypa 06paTHOro KOHTypa Tennoro nona, R21
Pacxop TennoHocuTena B nepBnYHOM KOHTYpe, G1
Pacxop TennoHocuTena BoO BTOPUYHOM KOHTYpe, G2

Pacxop TennoHocuTena yepes 6anaHcMpoBOYHbINA KnanaH (5), Gb

MNapeHve faBneHnA B TEPMOCTaTUYECKOM KNlanaHe Npu pacyeTHOM
pacxope, Pt

Tpebyemblii KO3GPULMEHT NPOMNYCKHON CNOCOBHOCTU 6anaHCMPOBOY-
Horo KnanaHa (5), Kvb

MpeABapuUTENbHO PAcCUMTaHHbIE MOTEPY AABNEHNSA B PACUETHOM KOH-
Type Tennoro nona, Pnon

Tpebyembiin Hanop Hacoca, H

MM
KB
6ap
°C
°C

Mm3/uac

Mm3/uac

Mm3/uac
°C
m3/uac

6ap

6ap
“C

Mm3/4ac
Mm3/uac
Mm3/uac
Mm3/uac

m3/uac

Bt
°C
°C
°C
Kr/y
Kr/y

Kr/y

6ap

Mm3/uac

6ap

6ap

GRUNDFOS UPS 25/6/180;
WILO Star RS 25/4/180

180
10
10
90

20-60
09

1063

138

235
0-80
2,5
0,1-0,6
137

0,1
45

1,75
25
35

G,=0,86Q/(R11-R21)
G,=0,86Q/(R1-R21)
G,=G, G,

= (G1/p)*/Kv1?
0 - MNOTHOCTb
TennoHocutens AP

Kvb= Gb/ p(AP )**
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GRUNDFOS UPS 25/4/180;
WILO Star RS 25/6/180

180
20
10
90

20-60
0,9
1063
2,75
134
138
235
0-80
2,5
0,1-0,6
137

0,1
45

1,75
235

3,5

11500
50

85

40

G,=0,86x11500/(85-40)=256 Kr/u

G,=0,86x11500/(50-40)=989 Kr/u
G,=989-256=733 Kr/u

AP =(256/972)*/0,92=0,086 6ap

Kvb=736/992(0,086)0,5 = 2,5
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MpuHumn p 60ThI:

TennoHocuTenb NepBUMYHOro KOHTypa (R1) noctynaet B cMecuTenbHbii y3en Royal MiX yepes TepmocTatnyeckumit BeHTunb (5). Cre-
MeHb OTKPbITUS BEHTUAS perynmMpyeTcs aBTOMaTU4eCKM, B 3aBUCUMOCTM OT BbIOPAHHOW HACTPOMKM TeMMNepaTypbl TENIOHOCUTENS

Ha noga4ve K KONNeKTopy Tennoro nona.

O6paTHbI TENNOHOCUTENb OENNTCS Ha ABE 4aCTU: NepBas NoCTynaeT K Hacocy, BTopas Yepes Tpyb6onposos (13) Bo3BpalyaeTcs
B NepBUYHbIN KOHTYP (2). COOTHOLLEHME NOTOKOB, MOCTYNAOLWMX K HACOCY U BO3BPALLAEMbIX B MEPBUYHbINA KOHTYp (R2), 3anaeTcs
HacTpomrkon knanaHa (3). Koroa pacxos yepes BTOPUYHbIN KOHTYP CTAHOBUTCA MEHbLUE PACYETHOrO (MPU 3aKPbITbIX BEHTUAAX KON-
NeKTopa), OTKPbIBAETCS MepenyCckHoW knanaH (7), KoTopblii HanpaeaseT notok R11 k R21. TeM caMbIM coxpaHAeTcs NOCTOSIHCTBO

pacxofa TennoHOCUTENS, LMPKYIUPYOLLEro Yepes Hacoc (3).

TpybonpoBofabl NepBUYHOrO KoHTYpa (R1, R2) MoryT 6biTh NpUCOEAMHEHbI HEMOCPEACTBEHHO K CMECUTENbHOMY Y3/y UK Yepe3

KONIEKTOPA CUCTEMbI PaAMATOPHOTO OTOMIEHUA.

ROYAL MiX
MpucoennHeH1e K NePBUYHOMY KOHTYpY

OCyLEeCTBNAETCA C MOMOLLBHO pe3b6oeoro r 1

- .. .
coeamHeHmns G1" (BHyTpeHHss pe3bba). "1 " 3, éi’) Q i R11 TEMNbIN NON

KonnekTopa BTOpMuYHOro KoHTypa (R11, F%W -

R21) npucoefmnHAOTCS C MOMOLLbHO é |

NOCTaBNSEMbIX B KOMMEKTe C y3/10M 10 ( > e )
duTnHros G1" (HapyxHas pe3bboBas). 2X C )( ’( )
[Ins X MOHTaxa UCMONb3YOTCA 1Ba POXK- 7 C ;( ;( ;
KoBbix Ktoua SW 41. CHauyana GUTUHMU 5 9 13 C C C
HABMHUMBAIOTCS Ha MaTpybku y3na.3ateM,  R2 8 CP R21

YLLePXUMBAs OLHWUM K/IHOHYOM NpUCOeau- D 12 i <

HEHHYIO NMOIOBUHY COCTABHOMO HUMMENS,
BTOPbIM K/HOYOM MPUKPYYMBAETCS K
KONNeKTopy BTOpasi MOJI0OBMHA HUMMENS.
CoennHuTens nmeeT ¢ 0benx pesbbo-

PVICyHOK 50. TennomexaHn4yeckasa cxemMa CMeCUTENbHOro y3na.

BbIX CTOPOH PE€3MHOBbIE YNNOTHUTENN, MO3TOMY UCMOJIb30BAHNE OOMNONHUTENIbHBIX TEPMETUSUPYHOLLMX MATEPUANOB HE Tp86y8TC9I.

[lns npucoennHeHUs TEpMOroN0BKM NpeABapUTENbHO TPEBYETCS CHATb MNACTUKOBbIM 3aLUMTHbINA KONMAYoK C TEpMOCTaTUUYECKOTO
BeHTWUNS. [pucoeamHeHne TEPMOTOI0BKM BbIMOJHSETCS BPYYHYIO NMPY MaKCUMaNbHOM 3HaYeHUU HacTpoiku («60»). BoIHOCHOM faT-

YMK NMOMeLlaeTca B FMJ'lb3y4 n q)l/iKCl/IpyeTCﬂ BWMHTOM B r0ONI0OBKE M'M/1b3bl C MOMOLWWbK WWECTUIPAHHOIO K/KO4a SW 2.

MOHTaX 1 AeMOHTaX UMPKYNALMOHHOIO Hacoca 3 PEKOMEHAYETCA NPU 3aKPbITbIX WAPOBbIX KpaHaX 11, KOTOpbl€ 3aKPpbIBAKOTCA U
OTKPbIBAKOTCA C MOMOLLBK OTBEPTKMN UK LWLECTUTPAHHOIO KJ1t04a SW 6. PeKOMEH,U,yeTCSI Takxxe 0CnabuTb HaKMAHbIE rarku Kpenne-

HUs NepenyckHoro 6ainaca 12 u BbinyckHoro Tpy6onposoaa 13, 4to 06aeruymnT CHATHUE M YCTAHOBKY Hacoca. He cnenyeT 3abbiBath,

YTO MEXAY HaKMOHbIMU rakamu Hacoca u ero pe3b6OBbIMI/I I'Iany6KaMl/1 [LONXHbI ObITb YCTaHOBNEHbI CneunanbHble YNIOTHUTENb-

Hbl€ NPOKIaaKW.

Mepepn BKAOYEHUEM H COC H ANEXMT yOEAMTLCS B ClefyioLeMm:

e Waposble KpaHbl 11 OTKPbITI;
e 6anaHCcMpoBOYHO-3aMOPHbIN KPaH 8 OTKPbIT;

. Ha TepMOCTaTM‘-IECKOI;I ronoBke 1 BbICTaBNEHO Tpe6yeMoe 3Ha4YeHne TeMnepaTypbl TENNOHOCUTENSA;

e HanaHCMpOBOYHbIM KnanaH 2 yCTaHOB/EH Ha pacyeTHoe 3HayeHue Kvb 1 3apuKCMpoBaH BUHTOM 2a;

. Ha nNepenyckHOM KrnarnaHe 7 YyCTaHOBNEHO Tp86y8M06 3Ha4YeHne nepenana OABNEHWN.

KOHTpO)’Ib pa60TbI CMEeCUTENDBbHOTO Yy3/1a oCcylecTBngeTcd C NOMOLLbHO TEPMOMETPOB, MOKa3bIBaKWKMX TEMNEPATYPY NPAMOTo TeNN0-
HOCUTENA NEPBUYHOIO KOHTYpa, TEMNEPaTypy TENIOHOCUTENA HA BbIXOAE U3 Yy3/1a U TEMNEPATYPY TEMNNOHOCUTENA, BO3BPALLAEMOTI0

B MEPBUYHbINA KOHTYP.

7.2.11.Mocnepos TeNbHOCTb MOHT X H MOJILHOrO OTOMMEHMS
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I'Iepeu, HenocpeacTtB€HHbIM MOHTa>XOM NMOBEPXHOCTHOIO OTOM/IEHUA RoyaL Thermo [0mKHbI BbITb 3aKOHYEHDI caienywouime smnabl

paboT B NOMeLLeHUM:

e MOHTaX OKOHHbIX KOHCTPYKLIMIA U IBEPEN;

e BHYTPEHHME LITYKATypHble paboThl;

e MpOBEMEeHa BCA 3NEKTPONPOBOAKA C BbIBEAEHHBIMM TOYKAMM MOAKIOYEHUS;

e MOBEPXHOCTb MOJ TEMMbIM MO [0MKHA OTBEYATb BCEM A0MYCTUMbIM HOPMaM YKJIOHa;
e MOBEPXHOCTb [0/KHA ObITb CYXOM M YUCTOM 63 HaNUUMSA Ha HEN MHOPOAHbIX TE.

W r

Yknaaka AeMndepHOi NeHTbl MPOU3BOAMTCS MO NEPUMETPY CTEHbI OT OCHOBAHMS NMOBEPXHOCTH
6eToHHOrO nona. KpenneHue AeMndepHOM NeHTbI K 3apaHee OTIITYKaTypeHHOW CTEHe OCyLLecT-
B/SIETCS C MOMOLLbIO CAMOK/EIOLLENCS NEHTbI. [1ocNe 3acTbiBaHUS CTSXKKM WM YKNALKKU YMCTOBOTO
MOKPbITVS MOMA BbICTYNAIOLLYK YaCTb JIEHTbI MOXHO CPe3aTb, @ 3a30p CKPbITb MAUHTYCOM. [1pu
3TOM MAWHTY KPenWTb K CTEHE, @ He MOKPbLITUIO nona. [oBepx 130nsUMK YKIaAbIBAETCS NOANI-
TUNeHoBas nieHka. OHa LOMKHA Takxke MOKPbIBaTb U AeMNdEpHYIo NeHTY. Bce MecTa CTbIKOBKM
CI0EB NNEHKM HYXHO NPOKNEeNBaTh CKOTYEM. [171€HKA BbIMOJHSET PO/b IMAPOU30NSALMM, HE AaBas
BNare W3 3anuToi GETOHHOM CTSKKM MPONUTLIBATb CIOM TEMNOBOM U30NALUMM.

W r2( )

TonwmMHa M30NUPYIOLLETO CNOS 3aBUCUT OT TEMMePaTypbl BO3AYXa B MOMELLEHWM, HAXOASALLEMCS
CHU3Y, U MPUHMUMAETCS Ha HAa4aNbHOM 3Tane pacyeTta. OHa MOXeET cOCTaBATb OT 20 MM B Cyyae
OTana1BaeMoro NoMeLLeH1s BHU3Y C TeMnepaTtypoi Boszayxa okono 20°C ao 80 MM, ecin CHK3y
MAUTBI XONOAHOM HAPYXHbIN BO3AYX.

PynoHHas U3onaums yknaapiBaeTcs BLOMb NOMELLEHMUS OT CTEHbI 1O YNOpa K NPOTUBOMON0XKHOM
cTeHe. HoxoM oTpe3atoTcs uLHKMe Kycku. CTbIKi HEOBXOAMMO CKIEUTb C MOMOLLBIO CeLManbHoM
KNeMKoM NEeHTbI, YTO UCKIHOYAET NPOHUKHOBEHME BOAbI BO BHYTPEHHUE CIOM U30NAUMU. TaknM
e 06pa3oM, Kak U okneiKka CTbIKOB, OCYLLECTBSETCS OKNeMKa KPaeBblX M30MSLMOHHbIX MOA0C
PYOHHOM M30ASLMMN.

W r2(6)

yKﬂa,EI,Ky MaTOB CfieayeT Npon3BoAnTb CripaBa HaneBo. Ha nepBoM MaTe, KOTOprlZ YKnanabiBaeTcd
HenocpenCcTBeHHO B yron CTeEHbI, HeobxoaMmMo Cpe3aTtb NpaBbl€ M BEPXHNE KPDOMKU. [Ma3bl 1 BbICTYrMbl
Ha MaTe NpenaTtcTByOT NMPOHUKHOBEHUIO BHYTPb BOAbl MPU yKNa4Ke 6ecLIoBHOrO NOKPbITUA.

W r3()

Yknapka Tpyb Ha pynoHHY0 M3onsuumio. YKnaaka npov3BOAMTCS COMMACHO MaHy C YKa3aHHbIM
Ha HEM LUaroM 1 MeToLOM yKiaaku. KpenneHue Tpyb K moBEPXHOCTM MaTa OCYLLECTBASETCS C
MOMOLLbI SKOPHbIX CKOD 2 WT.,/M NMBO C MOMOLLbI0 MOHTAXHbIX Hanpasnsowmx 09 m/m.

W r3(6)

Yknaaka Tpy6 Ha MaTbl ¢ HUKCATOPOM. YKNaaka NpOM3BOAMTCS COMMACHO MaHy C yKasaHHbIM Ha
HEM LUAroM 1 MeTOAOM YKNaaku. Tpy6a NpoknafbiBaeTCst CMMPaneBUaHbIM CNOCO60M Ha ABOMHOM
PaCCTOSHWUM YKNAAKK A0 MECTa NMOBOPOTa, a OTTYAa Ha OAMHAPHOM PACCTOSHUM A0 pacnpenenuTens.
Yknagka noAaroLero KoHTypa npou3BoauTCs ¢ 6oMbliei MNOTHOCTbIO (YABOEHHbIM LWAroM).
O6paTHbIi KOHTYP YKNAbIBAETCS C KMOBOPOTOM» MEXAY BUTKAMU MOLAIOLLETO KOHTYPA.

U r4

S
=
OSSR
W
OO USRS SIS
= Rt

=
e mee

KoHupl koHTypoB Tpy6 AXIOpress Heo6xoAMMo 06pe3aTh Ha NPUBANIUTENBHOM PACCTOSIHWM A0 KONNEKTOPHOM pa3Boaku. Ha KOHLI
Tpy6 HEOGXOAMMO HaMpeccoBaTb COeAMHEHUs C NEPEXOAOM Nof pe3bby 3/4” «eBPOKOHYC». 3aTEM 3aTsHYTb raiiky NepexoaHoro

COEeAMHEHNA Ha KONNEKTOpE C NOMOLLbIO rae4yHOro Kkro4a.
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[lns npucoepuHeHus K Konnektopam (c oTBoaaMu ¥ «eBpoKoHYC») Tpyb cuctembl AXIOpress HEO6XOAMMO NPUMEHSTD
coeAMHeHWe NpSMOoe C HaKMAHOM raikoi nop, eBpokoHyc (apt. RTE 16.002 unu RTE 20.011), a Takxe npecc-BTynKy Ans
COOTBETCTBYIOLLEro TUNa Tpyobl. B ciyyae npumeHeHns Tpy6 us ciumntoro nonnatuneHa PE-Xb EVOH @16 u 20 npume-
HatoTcs npecc-BTynku RTE 16.010, RTE 20.020, a pna Tpy6, apMupoBaHHbix antoMuHueM PE-Xb/AL/PE-Xb @16 u 20, -
npecc-sTynku RTE 16.001, RTE 20.001.

B cnyuae npumeHeHus Tpy6 u3 cumutoro nonustuneHa PE-Xb EVOH npumensiotca npecc- BTynku RTE 16.010, RTE 20.020.

7.2.12. Craxk v 6eToOHMPOB Hue

CTSHKKA CUCTEMBI MOBEPXHOCTHOMO OTOMIEHMS AOMIKHA M3rOTaBNMBATLCS B COOTBETCTBMM C TpeboBaHusmmu CHuMIM 2.03.13-88 «Monbi»
1 CHuM 3.04.01-87 «M30n5UMOHHbIE M OTAEN0YHbIE MOKPbITUSY. TONLLIMHA CTSKKM PACCUYUTBIBAETCS B COOTBETCTBUM C YKa3blBAEMOM
Hecylel cnocobHOCTbO 3aaHus. TONWMHA CTSHKKM Had TpybaMu fomkHa 6biTb He MeHee 45-50. Mapka 6eToHa - He Hke M-300
(B-22.5).

Mepen 3anMBKOW CTSKKU OUUCTUTbL NMOBEPXHOCTb OT rPsi3u M Mblan. Bo BpeMs yKNaaKkM CTSKKU B Tpybax ciedyeT NoaLepKMBaTh AaB-
NeHue He MeHee 3 6ap. CUCTeMy NOBEPXHOCTHORO OTOM/IEHUS U CaMy CTSKKY CNleflyeT NpefoXpaHsTh OT 3aMep3aHus (TemnepaTtypa
YXMOKOM CTSIXKKM LOMKHA ObiTb He Huke 5°C).

TeepaetLas CTskKa LO/MKHA ObITb 3aLUMLLIEHA OT CKBO3HSKOB M APYrMX HEONArOMpUSTHBIX YCIOBWIA. [ocne yknaaku B TeyeHun 7
LHeM CTSKKA [OMKHA XPaHWUTbCS MO CIOEM BNArocoAepKallero Matepuana. BpeMsi nonHoro 3aTBepaeBaHus CTSKKU COCTABASIET
He MeHee 28 fHeil. HenonyctuMo ycKopsTb 3aTBEPLEBAHUE CTSKKM.

7.2.13.TIn ctuduk Top

ﬂﬂaCTM(DMKaTOp [06aBNSETCS B LLEMEHT C LIeNbH MOBbILIEHUS €70 TEKYHECTWU. MNoBbiweHne TEKYHECTU LEMEHTA CHMXAET Heobxo-
AMMOE KONMYEeCTBO BOAbI MPK €ro 3aMelinBaHM yYMEHbLUAET €ro NOPMUCTOCTb NOCNE 3aTBEPAEBAHUA. BHGFO,EI,apﬂ 3TOMY ONTUMU3N-
PYHOTCA XapaKTEPUCTUKKN LEMEHTA: OH CTAHOBUTCA 6onee noaaTAMBbLIM 1 bonee YCTOIZHMBbIM K AasneHunto. Takum 06paaoM, UeMeHT
naeanbHO NOKPbIBAET MOBEPXHOCTb pr6b|, HE O0CTaB/d4a NMyCTOT, KOTOPbIE 3aTPYAHAKOT Nepenavy tensa. KpOMe TOro, 3Ta fo6aBka
3a4EP>XXMBAET 3aTBEPAEBAHNE LEMEHTA A1 UCKNHOYEHNA BO3SHUKHOBEHNA TPELLWH, BO3HUKAKOLWMX NMpU 6bICTp0M 3aTBeEPAEBAHUMN.

7.3. poeKkTMpOB HMe CUCTEM H MOSILHOrO OTOMEHMS

7.3.1. OcHoBbI NPOEKTUPOB  HMUS.

[poeKT1poBaHWe CUCTEMbI BOASHOIO TEMNIOrO NOMa OCYLLECTBASETCS B COOTBETCTBUM C TPEOOBAHUAMM CNELYIOLMX HOPMATUBHBIX
DLOKYMEHTOB:

1. CHuM 41-01-2003 - «OTonneHwue, BEHTUAALMS M KOHAMLUMOHUPOBAHMEY. [IpUHATLI U BBeLeHbl B AeicTBune ¢ 1 aHBaps 2004 r.
nocraHoBneHunem focctpos Poccuum ot 26 uioHs 2003 T

2.CHwnIM 41-02-2003 - «TennoBble ceTu». [puHATHI U BBeLeHbI B aericTBue ¢ 1 ceHTabpsa 2003 r. noctaHoBneHmeM focctpos Poccum
oT 24 wioHs 2003 r. N2110.

3.CIM 41-102-98 - CBop npasun «l1poekTpoBaHMe M MOHTaX TpyboNpoBOLOB CUMCTEM OTOMIEHUS C UCMONb30BAHWMEM METaNN0-
MOANMEPHbIX TPYO».

4. CHwuI1 2.03.13-88 «[Tonbl».

5.TOCT 25380-82 «3paHus 1 coopyxeHus. MeToL M3MepeHus NNOTHOCTM TeM0BbIX MNOTOKOB, MPOXOAALMX Yepe3 orpaxaatoLme
KOHCTPYKLMMN»

McxoaHbIMU AAHHBIMU N1 NPOEKTUPOBAHUS ABASIOTCS:

*  MECTOHaXOXAEeHWe 3A4aHug (KNTMMaTUyYecKmne AaHHble);

e MO3TaXHble NNaHbl U pa3pesbl, BbINOAHEHHbIE B MacluTabe;

e MepeyeHb MaTEpPUANOB, UCMONb30BAHHbIX B CTPOUTENLCTBE;

e MaTepuan v TONLMHbI BCEX HAPYXHbIX OrPaXAeHUN, @ TakKe BHYTPEHHMUX, eC/TIU OHU HAaXOAATCS MPOTMB HEeOoTanaMBaeMbIX
NOMeLEeHNN;

e MaTepuan v TUN OCTeKNeHUs: ABYXKaMepPHOe MU OAHOKAMEePHOE, 3aNofIHeHWe CreunanbHbIMK razamu, Tun Npoduns, Kkak
OKHO OTKpbIBAETCS;

e Kenaemas TeMnepaTtypa B NOMeLLeHuH;

e MaTepwan NOKPbITUS NONa AN KAKA0ro NoMeLLeHuUs;
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e TOMWMHA M TUN U30NALUM B NONY, MUHUMA/bHAs TONMLLUMHA GETOHHOM CTSKKM;
e pacnonoxexue rpebeHKu OTOMEeHuS;

e pacnonoxexue Mebenu B NoMeLLeHuu (BCTpauBaeMsle Wkabsl);

*  pacnosoxeHue MaTeEPUanoB U TONLWMHbI KOBPOBbIX MOKPLITUA.

Takxe He06X0AMMO YTOUHWTb CeAYHOLLME BOMPOChI:

e BO3MOXHOCTb KOMOMHUPOBAHHOMO OTOM/IEHMS B Clly4ae GOMbLIMX YAEbHbIX TEMNONOTEPL NOMELLEHWS, B 3TOM C/TyYae HyXHO
MPUMEHSATb CMECUTENbHbIE Y3/bl AN1S Pa3feNeHns OTONUTENbHbIX KOHTYPOB C pa3HbIMK TeMMepaTypaMu TEMIOHOCUTENE;

e OTOMIEHWE BaHHbIX KOMHAT B JIETHWI NepUOA (MPUMEHEHME 3NeKTpUYeckoro 06orpesa B TeNbli nepuom);

e perynvMpoBaHue TeMnepaTypbl B MOMELLEHUM (DETYNIMPOBKA MO KaXKA0MY KOHTYPY/MOMELLEHUIO WU PETYNMPOBaHKE TeMMnepa-
Typoii nofatoleit BOAbl Ha BXOAE B KOMNEKTOP, PACMONOXKEHWE JATYMKOB TEMMEPATYpbl B MOMELLEHUM).

7.3.2. Obuwue NoHSTHS Ans NPOEKTUPOB HWUSt CUCTEM H MOJIBHOTO OTOMNEHMS

Temnep Typ nop toweW Bogbl

MopatoLias TeMnepaTtypa MOXeT HaxoauTbcs B npesenax oT 40 go 50°C. Ecnu B KayecTBe UCTOYHMKA TEMN/A UCMOMb3YeTCs Tenno-
HACOCHasl YCTAHOBKA, XXenaTeNbHO B3sTb TEMNepaTypy NoAatoLLeit BoLbl B KOHTYp HamonbHoro otonnexus 40°C. Bo Bcex Apyrux
C/ly4asx MOXHO MCMo/b30BaTh Nto6YI0 MOAAIOLLYH TEMMEPATYPY B YKa3aHHbIX Bbille Npefenax.

ﬂepen A TeMnep Typbl TENJIOHOCUTENSA B KOHTYpE

OnTuManbHbIM Nepenag TeMnepaTyp Ha BXOAE U BbIXOLE M3 KOHTypa HanosbHoro otoniexus coctasnseT 10°C. To ectb Temnepa-
TypHbIN pexxunm Takos: 40/35, 50/40. K coxaneHuto, L06aBUTLCS 3TOMO YacTO HEBO3MOXHO, U MO3TOMY peKOMeHAyeMbli nepenas,
HaxoauTcs B npegenax ot 5 no 15°C. Menble 5°C He pekoMeHayeTcs 6paTb M3-3a CUABHO BO3paCTaloLLErO PACcXoAa TEMNOHOCH-
Tens Yepes KOHTYp, YTO NPUBOAMT K BonbliMM noTepsM Hanopa. bonbwe 15°C He pekoMeHayeTcs 6paTb MO NPUYMHE OLLYTUMOTO
nepenasa TeMnepaTypbl NOBEPXHOCTU NOA, MO OKHAMK Mbl MOXKEM MMETb TeMMepaTypy nona 27°C, a B KOHLE KOHTypa OHa ony-
ckaetca no 22°C.

Tennonputoku B nomelleHne

TennonpuTok MOXeT BbiTb OT paboTatoLLei annapaTtypbl U BbITOBOM TEXHWUKM. TENNOMNPUTOK B NMOMELLEHWE YePes MOTONOK YUMTbl-
BAETCsl, eC/IM NMOMELLEHME BBEPXY UMEET TAKOE e HanonbHoe oTonneHue. PacyeT MHOrO3TaXHbIX JOMOB HYXHO BECTU C BEPXHETO
3Taxa K HUxXHeMy. Hanpumep, noTepu Yepes non B NOMELLEHMU, PACMONOXKEHHOM Ha BTOPOM 3Taxe, SIBASIOTCS MONE3HbIM Tenno-
MPUTOKOM ANt MOMELLEHUS PACTIONOXKEHHOTO Ha MEPBOM 3Taxe. [py 3TOM NONE3HbIM TENNONPUTOK NMOMELLEHUS HA MEPBOM 3Taxe
npuHuMaeTtcs He 6onee 50% OT NOTepb NOMELLEHMS HAa BTOPOM.

HnnH  koHTyp

OnTuManbHasg onuHa KOHTYpa COCTaBnaeTr 100 M. Ecnun B nomMeleHmm YKnaabiBaeTCa ABa u 6onblue KOHTYpPOB, UX AIMHY MO BO3-
MOXHOCTMU HY>KHO CNPOEKTUPOBATb 0AMHAKOBOW. ECnn nnowanb NoOMeLeHns o4eHb Mano u noTepu Tenna 13 Hero HEBEINKU (Tya—
NIETHad KOMHaTa, y4aCToK nepeq BXOo4HbIMU ,D,BeprM) MOXHO 0ObEANHATb KOHTYpPbl, TO €CTb OTANIMBaTb €ro ot O6paTHOI7I pr6b|
cocenHero KoHTypa.

MNoTtepu H nop

[oTepyu Hanopa B KOHType HanoNbHOro OTOMEeHMS He A0MKHbI NpeBbiwath 20 klMa (20 000MMa). Ecnm KOHTYp MMeeT noTepu Hanopa
6onee 20 kla, HYKHO pacxop, TeNNOHOCUTENS UK Pa3buTb NNOLWAAb NONA B MOMELLEHUU HA HECKOMbKO KOHTYPOB.
MWHWMManbHBbIM pacxof TeNNOHOCUTENS Yepe3 KOHTYP

[py NPOEKTUPOBAHMMU HAMONbHOIO OTOMEHMUS ClefyeT MOMHUTb, YTO Ha PEryNIMPYIOLLEM BEHTUAE MOXKHO BbICTaBUTb MUHUMASbHbIN
PaCcXoL TEMNOHOCUTENS HA KaXbll KOHTYp He MeHee 27-30 n/4. B NpOTUBHOM C/ly4ae HYXHO 0BbeLMHATb KOHTYPbI.
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CxeMbl ykn paku TpybonpoBogos:

. C NepeéMEeHHbIM LWarom

. C MOCTOAHHbLIM LWIAromM

CxeMbl € NepeMEHHbIM LaroM yknagku pr60|'|p0BO,L'J,OB npuBoaAT K NOBbILLIEHHOWN TEMNEpPaType NoBepXHOCTM MNoJia B MECTaX YMEHb-
LWEeHHOro wara n NnpuMeHATCAa N4 30H C KpaTKOBPEMEHHbLIM I'Ipe6bIBaHl/IeM noaen.

ﬂpM 3TOM CTAHOBMUTCA BO3MOXXHbIM MONMY4YUTb MOBbILWEHHYO TENI00TAAYY C MOBEPXHOCTU NMOJIOB M 3HAYUTENIBHO CHU3UTb HArpy3Kky
Ha oTonneHue.

= : :
)
i :
C
(= ( :
C
% i %J = i [ ﬁ r):::

PucyHok 51. Mpumep yknagku Tpy6 ¢ nepemMeHHbIM Larom. PucyHok 52. Mpumep yknagkm Tpy6 ¢ MOCTOAHHBIM Larom.

Mpwu yknaake Tpy6onpoBonos cuctembl AXIOpress i NOBEPXHOCTHOTO OTOMEHUs PEKOMEHAYETCS BbIAEPXMBATbL Cleaytolime
MUHWMMAanbHbIE PACCTOSHUS:

OT CTEH U KONMOHH — 50 MM;

OT AbIMOBbIX KaHaN0B, KAMUHOB, TMHTOBbIX KneTei — 200 MM.

Mpu NpoeKkTMpoBaHUM CUCTEMbI MOBEPXHOCTHOIO OTOMJIEHMS HEOOXOAUMO YUUTBIBATD, YTO 3aMpPeLLAeTCs YKIaabiBaTb

TPyObl AN NOBEPXHOCTHOIO OTOM/IEHUSA B C/IEAYIOLMX CTyYasX:

*  Ha KaHanu3auMoHHbIe TPY6bl;

*  10A BaHHbIMU U AyLIEBbIMU KabUHaMK;

e yHWTa3aMu U 6uae, eIm TONbKO OHU HE HaBECHbIE;

e [JIMHA OJHOro KOHTypa He 6onee 120 m;

e noTepu JaBNEeHUS B OAHOM KOHType He 6onee 20 klla;

e War yknagku TpybonpoBoaoB BbIOMPAETCs M3 YCIOBUS MakCMMasbHOM AONYCTUMOM TeMnepaTypbl NOBEPXHOCTU
nona B NOAOrpeBaeMoii 30He;

e (u3nyeckas BO3MOXKHOCTb KNaaKu Tpy6onpoBOAOB C BbIGPAHHbLIM LLAroM.

Cnocobsbl ykn fku KoHTypoB Tpy6onpoBofos:

e MeaHApPUYEecKuit cnocob yKnamku;

e CMUMpaneBuAHbIN Cnocob yKnaaku,;

e CMMpanb, yI0XeHHas B GopMe MeaHapa;

e CMUpaneBUAHbINA KOHTYP C MPUIPAHUYHOM 30HOM, yCTPOEHHOM 3a CYET OTAENBHOMO KOHTYPa;
e CMUpaneBUAHbIN KOHTYP C MPUIPaHUYHON 30HOM, yCTPOEHHOM 3@ CUET 06LLETO KOHTYpPA.;
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PucyHok 53. PucyHok 54. PucyHok 55. PrcyHok 56.
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Mpu BbiBOpE TMNa yKNaaKK TpyBONPOBOAOB CUCTEMbI HAMONLHOTO OTOMNEHKS CeayeT PyKOBOACTBOBATLCS CEAYHOLLMMI NPaBUNAMMU:

e MeaH[LpUYecKuit cnocob yknaaku xapaktepusyetcs 6obWKUM rpaueHToOM pacnpefeneHus TeMnepatypbl NOBEPXHOCTU NONa;

e CMUpaneBuAHbIN CNocob yknaaky XxapakTepusyeTcst paBHOMEPHbBIM pacrnpeaeneHWeM TeMMepaTypsl Ha MOBEPXHOCTH NONa;

e CMUpanb, yI0XeHHas B GopMe MeaHApa UCMOoNb3yeTcs Npy 06orpeBe ANMHHbIX U Y3KUX MOMELLEHUI;

e CMUpaneBUAHbINA KOHTYP C MPUTPaHUYHOM 30HOM, YCTPOEHHOM 3a CYET OTAENBHOIO KOHTYPA, MUCMOMb3YETCs MPU OTOMIEHWM
MOMeLLEeHUs NpK NOMOLLM HanonbHOro o6orpesa (Mpy MUHUMANbHOM UCMOMb30BAHUM PAZMATOPOB) U CNMPANEeBUAHbIA KOHTYP
C NpWUTPaHUYHOI 30HOW, YCTPOEHHOM 3@ CYET TOTO e KOHTYpa.

W rykn gku Tpybe

1,80

CaMbIM BaXHbIM GaKTOPOM, ONpeLensitoLmM War yKNagaku Tpybbi,
aBnsieTcs KonebaHue TeMnepaTypbl Ha NoBepxHocT nona. Mccne- 1,60
[OBaHWS YYBCTBUTENbHOCTM CTOM YENOBEKA MOKA3bIBAIOT, YTO OH He
MOXEeT pa3nunyatb konebaHus temnepartypbl MeHee 2°C. ;

Mpu yknagke Tpy6onposonos cuctembl AXIOpress Heo6- ; ,
XOAMMO YUUTbIBATb «NOrPaHUYHbIE 30HbI» KOMHATbI, T.€. 1,20 I
Y OKHa Luar yKnafaKu AOMKEH GbITb Yalle, 3aTeM MOXKHO
ero nocTeneHHo yBennM4YnBaTb. TakumM 06pasom, Mbl st
OTCEKaeM XOOAHbIM BO34YX OT HAPYXKHbIX CTEH U OKOH. 5 /,
I
L
§ 1,00 > /
2
g - — - 25BUW
s : 50 Bt/ m?
OCHOBHble MepeMeHHble BEUYUHbBI MPU NMPOEKTUPOBAHUM §080 ------- 100 Bt/ m?
Q )

Hano/sbHOro OTOMIEHUS — 3TO: TEMNIONOTEPM, LWar YKNaaKu Tpyobl 100 500 1000 LWaz yknadku mpyGel, mm
u TeMnepatypa Boabl. CaMoi BaXHOM nepeMeHHON BENMUYMHOM
ABNFETCA KOIPOUUMEHT TennonoTepb. [1pM NPOEKTHbIX pacyeTax
MOXHO OCTaBMTb MOCTOSHHOW BEIMYMHbBI TEMNEPaTypy BOAbI, UK
war yknagkv Tpyoel.

PucyHok 57. [paduk 3aBMCMMOCTY TeMnepaTypbl
TenNoHoCUTENel OT LWara yKnaaKu.

MNocTosiHH s Temnep Typ BOAbI

IMpy NOCTOSIHHOM BENWUMHE TEMMEPATYpbl NOAABAEMOTrO TEMNNOHOCUTENS PA3NIUYHLIN War yknaakv Tpybsl 6yneT ypaBHOBELIMBATL
HEPaBHOMEPHOCTb pacnpesfeneHus TeMnepatypbl nona. MiaMeHeHue Wwara yknaaku Tpyosl uMeeT 6onblie Nosb3bl MpU NepeMeHHoM
TeMnepaTtype. B JoMax ¢ pasnuuHbiMK KOHCTPYKLMSIMK Mona pasHuLa TpebyeMoit TeMnepaTtypbl TEMNOHOCUTENSI MEXAY STaxamu
MOXeT ObiTb Bonee, yeM 15°C, B CBSI3M C YeM TPYAHO KOMMEHCUMPOBATb Pa3HULY TeMMepaTyp TONbKO U3MEHEHUEM LWara YKNaaKu
Tpy6bl. [103TOMY CUCTEMbI OTOM/IEHMS C MOCTOSHHOM TEMMEPATYPOM TEMNOHOCUTENS NPUMEHSIKOTCS TaM, A€ HanofbHOe oTomnaeHue
BTOPOCTENEHHOE, UK B C/Ty4ae, KOraa NoAatoLast IMHKUS TOMbKO C ONpeaeneHHoi TeMnepaTypoit (K npuMepy, B Cly4ae NpuMeHeHus
0TpaboTaHHOTO TEM/A WK TEMIOBbLIX HACOCOB ANS YCTPOWCTB HAMOMBHOIO OTOMNEHMS).

Take L1l OrpaHUYEHKs €CTb M ApYr1e NPUUUHbI, TaKUE KaK TEXHUUYEeCKMe Heyno6CTBa yKnaaku Tpy6 C pasfinuHbIM LIAroM, a Takxke
€C/1 NPUAETCS 3aMEHSATb OHO MOKPbITUE MOMA HAa APYroe C MeHbLIEH TeNnooTaaYEeN.

MocTosiHHbBIA W T yKn AKKM TPYObl

INpu NOCTOSIHHOM Lare yKNaLku Tpybbl M3MeHseTCs TeMnepaTypa noAatoleit nMHum. Takum 06pa3oMm, ynpoLLaeTcs NpoekTpoBaHue
1 MOHTax. [1p1 NpoeKTMPOBaHUKM HEOBXOAMMO MOMHUTb, YTO CYLLECTBYIOT OFpaHUYEHKs TeMMnepaTypsl TennoHocuTens. B cnyyasx,
Koraa Heobxoamma bonee BbiCOKas TemMnepaTypa, HEOOXOAMMO NPUMEHWTb PasHbIi LWar YKNAaAKK TPYObl U pa3Hy CXeMy NeTnu.
Ecnu war yknanku Tpy6sl, k npumepy, 400 mm BMecTo 300 MM, Heobx0AMMO NOBbILLEeHKWe TemMnepaTypbl Boabl Ha 10%. LLar yknaaku
Tpy6bl 200 MM CnefoBaTeNbHO NOTpebyeT yMeHblIeHWs TeMnepaTypbl Boabl Ha 10%. OnHako, Heo6xoanMMo 06paTUTb BHUMaHKE Ha
TO, YTO MPU 3TOM NOHaAO6MTCS Bonbluee KONMYECTBO TPYD A1S OTONNEHWS OAHOW M TOM e NNOLAAM, U COOTBETCTBEHHO YBEANUMTCS
CTOMMOCTb CUCTEMBI (CM rpaduK 3aBUCMMOCTM TeMMNepaTypbl OT Wara yknaaku Tpyb).
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7.3.3. P cyeTH nonbHOro oTonneHms

[lns pacyeTa NnpuHMMaeM cnesyiollme LaHHble:

Temnepatypa Bo3ayxa B nomelyeHun 20°C

Tennonotepu 3aaHKs cocTaBasiot He 100 BT/M2, uckntoyas Tennonotepu yepes nos (orpaHuyeHune temnepatypol nona fo 29°C)
CxeMa yKnafiku netesib — OAUHOYHbIN 3MeeBUK

LWar yknagku Tpy6bl 300 MM

MoHWxkeHne TemnepaTypsl B netne Tpy6bl npnbnmsntensHo 5°C

MeTnu u3 Tpyb Royal Thermo PE-Xb EVOH @ 20x2,0 MM

A e

1) PacueTtbl npon3BoasTCS, UCXOAS U3 Qo™ 100 B1/M?, KOTOpasi NOKPbIBAET NOTPEBHOCTb 3HEPTMM B BOMBLUMHCTBE C/lyYaeB U obe-
cneunBaet TeMnepatypy nona 29°C, 4to SBNSETCS MaKCMManbHOM KOMMOPTHOM TemMnepaTypow nona.

CBsi3b MeXAy g, M TEMNEPATYPOV NONA HE 3aBUCST OT TakiX NePEMEHHbIX BE/IMUYMH NPOEKTA HAMOJIHOTO OTOM/IEHMS], KaK CKOPOCTb
MOTOKa 1 TemMnepaTypa BOAbI, War U rybuHa yknanku Tpybbl, pazmep Tpyb M cxema YKNagku netu.

BenuuuHa q

paccumtbiBaetcs: q = Q/ Snon Bt/mM?

pacy pacy

rae: Q = Tennonotepw, BT; S = nnowaab nona, Mm?

Onpegnenexue Tennonotepu (P) sIBNSIETCS OCHOBHOM YacTblo pacyeTa npu NpoeKTUPOBaHUMU U 3aBUCUT OT KOHCTPYKLIMM CaMOro 3aa-
Hus.. [py NPOEKTUPOBAHMU OTOMUTENBHOM CUCTEMbI HEOBXOAMMO NOb30BaTLCS CedytoLLei HOPMyNoi:

O6uwan dopmyna gns pacyeta tennonoTeps (Q):

Q=ATx(U, xS, +U_ xS, +U_ xS +U xS, +U_ S +VxCpxpxnx1000/3600),Br

n OKH nep ~nep

rae: noT = NOTONOK, MON = MO/, CTH = CTeHa, OKH = OKHa, ABp = aBepu, AT=T_-T  °C

Hap

T,, = pacdyeTHas Temneparypa B nomeuenuu, °C

THap = pacyeTHas HapyxHas Temnepatypa, °C

UnOT = 061Kt KOIDDUUMEHT Tensonepeaadm Ans NoBEPXHOCTM noTonka, Br/m?K

S,.; = MNoLLaAb NOBEPXHOCTM NOTOAKA, M?

V = 06beM BO34yXa B 343aHUM/MOMELLEHNU, M

Cp = yfenbHas TennoeMkoctb 1 M3 Bo3ayxa npu NnoctosiHHOM aasneruu, kk/krK okono 1,0 kOx/krK (1 Ox=1 BT*C)
p = 1,20 kr/mM® ans Bozayxa npw Temnepatype 20°C

N = KpaTHOCTb BO3ayx006MeHa, pas/yac

Mpumep:

HeobxoanMMo paccumTaTh q COMNacHO CneayWmMM AaHHbIM: AnHa 30aHMa 15 M; wupuHa - 10 M, BbicoTa — 3,0 M.

pacy ?

Snon= 10x15 =150 M?; V=150x3= 450 M*; n=0,5 pa3/Hac

T, =20°GT, =-15°C

BH

U, =0.2Bt/MK; U

n

=0,3 Bi/mK; U_, =0,3 B/mK; U_ = 2,0 Br/MK; Unsp =1,0 Br/mMK

n H

Sp =20M% S

=6 M?
0 Bp

Al
Takum obpasom:
0=(20-(-15)%(0,2x150+0,3x150+0,3x104+2,0x20+1,0x6+75)= 7952 Br
(VxC,xpx1000xn)/3600 =(450x1x1,2x1000x0,5)/3600=75

Q™ 7952/150= 53 B1/Mm?

2) KoadurumeHT Tennootaaum nona

KoadduumneHT Tennootaaun nonaa, —cocrasnger 10-12 Bt/MK.
a. MMEET 1Ba KOMMOHEHTA: PAMaLMI0 U KOHBEKLMIO, KaXK[bIA W13
KOTOpbIX, MOKPbIBaEeT 0Koso 50% ot obulei a_ .

CpenHtoto TeMnepaTypy NOBEPXHOCTH MOfa ONPeaenstoT no cne-
oyouwen opmyne:

AT: tI'IOI'I_tI'IOM= qpacu/ anon
[Mpumep:

qpacq=53 Br/m? a =10 Br/m’K

n

t =20°C;t _=20+53/10=253°C
3HayeHMe He LOMKHO NPeBblllaTh MaKCUManbHYO TeMnepaTypy
nona 29°C.

ATa =t _-t _ MOXHO onpeaenuTb No rpaduky Tennootaaym
non noM

noBEPXHOCTH nona (cM.puc 58). 3ToT rpaduk yunTbIBAET CBOMCTBA

MOBEPXHOCTM MONa — SBNSETCS M NOBEPXHOCTb rafkow (kepa-

MUYeckas NanTKa) UK WepoxoBaToi (KOBep OT CTEHbI A0 CTEHDI).

MoHuxeHne TemnepaTypbl ATa pasHo npubansutensHo 5,3°C, k

Hen Heobxoammo npubasutb t = 20°C. TakuM o06pasom, Temne-

paTtypa nona 6yaet coctaBnatb 20 + 5,3 = 25,3°C.

3) KoaddumumeHT Tennonepenayn noKpbITMs nona.

TN 1 ToNWwMHA MaTeprana NoKpbITUS NONA BAUSIOT HA MOHWXKEHME
Temnepatypbl B JaHHOM cnoe (puc. 59).

KoadduumeHT Tennonepenaun HeobxoanMo paccymtaTh Nno cne-
oyouen gopmyne:

1/R=Nd

roe:
R = Tepmuueckoe conpoTusnenue, M2K/BT

\ = Ko3dduumeHT TennonposoaHocTH, Br/mM°K
d = TonwuHa, M

[Mpumep:

Paccuutaiite BenuunHy koapduumeHTa Tennonepesayun 1/R anga
MJUTOYHOIO MOKPbITUS, MPU YCNOBKU, YTO KOIDDULMEHT TEMIONPO-
BoAHOCTM nanTku paseH 0,20 Bt/m °K, TonwmHa 20 MM

Pacyet: 1/R=0,20/0,015=10B1

Mpumep 2:

PaccunTaiite noHWxeHWe TEMNepaTypbl YePe3 NOKPbITUE NOA NpPU
ycnosuu, yto 1/R=10 Bt/M? °C, Qo™ 53 B1/M?

Pacuert:

MoHWKeHWe TeEMNepaTypbl Yepes3 NOKPbITUE Nosa Npu qpacy= 53
Bt/M? 1 1/R = 10 B1/M?K onpenensietcs no rpaduKy noHUNKeHUS
TemMneparypbl M cocTaBnseT npnbaunsutensHo 5,5 °C.
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PucyHok 58. [paduk TennooTgaum noBepxHoOCTv nona.
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PucyHok 59. Mpaduk noHWxeHNA TemnepaTtypbl Yepes NoKpbIThe

nona.
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Tabnuua 26. KoadpduumneHTbl TENTONPOBOANMOCTHI

4) Kowctpykums nona MaTepuanos NOKpbLITMA Nosa.

KoHCTpyKUMS nona MoOXeT 6biTb Pa3NMUYHOi: GETOHHbIE MOMbI, HACTENEH-
Hble, AEPEBSIHHbIE. Marepuan
MoHWXeHWe TeMMNepaTypbl Yepes pasfiMyHble KOHCTPYKLMM Nona noka-
3aHO Ha puc. 60, roe: Kepamuka 1,00
JIMHMs b oTHOCKTCS K BETOHHBIM HaNMBHbLIM NMonam (c1oi 6eToHa Hap TeppakoTa 0,90
Tpyboii coctaenset ot 0,030 go 0,070 m) Pe3uHa Ans nonos 0,28
JInHMa H oTHOCUTCS K HacTeNeHHbIM NoNaMm C PEBECHOCTPYXKEYHOW Mn- MpanuT 3,20
ToW TonwmHoMn 0,016 M ) Nuoneym 0.18
JIHuna [1 oTHOCKTCS K NoNam AepeBsAHHON KOHCTPYKLMU C ApeBeCcHO-

CTpyeyHor nautoi TonwmHom 0,022 M 80% nnowanm nona NoKpbITO Mpamop 3,40
ANOMUHWEBBIMU TENNOPACNPEAENNTENbHBIMU NNACTUHAMM Koepogoe nokpsiTue 0,09
Mapket 0,20
Mpumep: MBX ons nonos 0,23
PaccuuTaiite noHmKeHWe TeMNepaTypbl Yepe3 KOHCTPYKLMIO BETOHHOMO
MOHOJ/IMTHOrO NONa, MpU YCI0BUU, YTO TONLLMHA HETOHHOrO CN0S COCTaB-
naet 45 mm, Q™ 53 B1/Mm?

W3 rpaduka (MMHWs B) BUAHO, YTO NOHMKEHME TemMnepaTypbl AT, . paBHO 00
npubnusutensHo 3,5°C. /

Kosd. TennonposogHocTH,

B1/m °K

90

5) Temnepatypa Bofabl 80 H
Temnepatypa Boapl B Tpy6ONpOBOAAX HAMObHOTO OTOMNEHUs ONpese- / / il
ngeTcs TemMnepaTypoi noMeLLeHus, KoTopas foMXHa BbITb LOCTUIHYTA 70

Npu onpefeneHHoi gpacy. [laHHas TeMnepaTtypa SBASeTCs cpefHei 4

TeMNepaTypor BoApbl. ~
patyp il 60

CncTeMbl HaNOMBHOTO OTOMAEHMS Yalle BCEr0 MPOEKTUPYIOT C y4e-
TOM MOHWXEHWUS TeMNepaTypbl B NeTnsx npumepHo Ha 5°C. 31o mo-

— - = o -
KET ObITb BbIpaXeHO, kak AT =t o™ 2 C. He3HauunTenbHoe noHu
XXEHWE TeMMnepaTypbl B netne Tpybbl obecneynBaeT bonee paBHOMEPHYHO

50 /
TeMmnepatypy nona. 40 /

AT .= 5°C 03HauaeT, 4To TeMnepaTypa NoaaoUen IMHUKU Ten-
NoHoCUTeNs paccymTaHa nyteM npubasnenns 2,5°C K cpegHen Tem- 30
nepaTtype TennoHoCKTeNd, @ TeMnepaTypa 06paTHOM MHWUM TEMNNOHO-

CUTENs paccumTaHa nyTem BbluuTaHus 2,5°C oT cpenHeit TeMnepatypsi. 20 /

[pumep: 10

KOH

I

PaccuuTaiite cpegHtoto TeMneparypy, TeMnepaTypy nogatoLero u obpar- 0 I éT
HOrO MOTOKa TENJIOHOCKTENS B XKMOM 30aHUM NPK YCNOBKM, uTO: AT = 5 10 15 20 25 30 °C
5°C, Qe = 53 Br/M% t = 20°C. Tun noKpbITMA Nona — NAMTKa TONLLM-
HoW 20 MM. TUN KOHCTPYKLMKM Nona — HETOHHbIA MOHONWUTHbIV MOA (CNOW
Hag Tpyboit 45 Mm).

PucyHok 60. Mpaduk MOHWKEHNA TeMnepaTypbl B pasnny-
HbIX KOHCTPYKLMA nosa.

Pacuer:

CpepnHsas Temnepatypa BoApb|, to =t t ATa+ AT +AT,
ATa =5,3°C (cM. rpadmk); AT =5,5°C(cM.rpadmk); AT, = 3,5°C(cM. rpacdmk)
Tn=20+53+55+3,5=343°C

Temnepatypa noAatoleit IMHNKM TenanoHocuTens, t =t +2,5 =343 +25=36,8°C

TemnepaTypa 06paTHO IMHUK TennoHocuTens, t o =t - 2,5=343-25=318°C

C|
6) Pacxopn Bofabl

BennuuHa pacxona BoAbl B CUCTEME HAMOMbHOMO OTOMIEHWS ONpeaenseTcs KONMYecTBOM Tenna, KOTopoe A0MKHO ObiTh NepeaaHo
noJy U 3alaHHbIM MOHUXKEHUEM TEMMEPATYPbI, U PACCUMTLIBAETCS MO CNeayroLiei Gopmyne:

G=0x0,86 /AT x3600

roe: G = Pacxopn Boabl, n/c; Q = Tennonotepwu, BT

ATeon =t - Lo °C

a

154
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Mpumep:

PaccuwnTaiite pacxopn BoAbl 415 HACOCA B CMCTEME HAMOAbHOMO OTOMNEHUS B XKMUIOM 34aHUM, UCMONb3Ya Ceaylolme AaHHbIe: Teno-
notepu = 6504 Br; AT, =5°C.

Pacuet: G=7952 x 0,86 /5 x 3600 = 0,4 n/c

Mnowanb NoMeLLeHNs MOXET U3MEHATLCS B 3aBUCMMOCTM OT MIaHUPOBKM UHTEpbepPa. TennonoTepy NPSMO NPOMOPLMOHANbHbI
naowaan NoMeLLeHns 1 3aBUCIT OT PAaCNONOXKEHUS AAHHOIO MOMELLEHMS, KONMYECTBA OKOH W HapYXKHbIX ABepeit. COOTBETCTBEHHO,
netnu Tpy6 ByLyT pa3HoW ANUHbI.

TakuM 06pa3oMm, yeM bonblue NoMelLeHue, TeM Bbllle TeNaonoTepu.

Mpumep:

PaccunTaitte pacxon Boapl A1 OTAENbHbLIX MOMELLEHUI IOMa, UCMONb3YS CedyolMe JaHHbIe:
Q=79528Br, T, =5°C S, =150m

fom

A..-10=10,12,20,18,15,8,5,12,20,10 (150 m?)

il

Q w10 =624,726,1050, 1230, 906, 502, 320, 756, 1230, 624BT (= 7952 BT)

Pacyer:
Q.01 =Q ouq X 0,86/ ATEOEXS6OO =624 x 0,86/ 5x3600= 0,03 n/c
Q,,.,+10=10,035,0,05,0,06,0,043,0,024,0,021,0,036, 0,06, 0,03 n/c (=0,4 n/c)

7) Pacuer HaCTpoeK BEHTUIEN Ha pacnpenennTesibHbIX KONNEKTOPAX.

OTnnymTenbHOM qepT0|7| r’MApaBNYEeCKOro pac4eTa CMCTEM HANO/IbHOIO OTOMNEHUA ABNAETCA UCNONIb30BaHWE pacnpenennTenb-
HbIX KOJITEKTOPOB C BO3MOXXHOCTbIO npe,uBapMTeanoﬁ HaCTpOﬁKM M Kak cneancrsue 6aﬂaHCMpOBKM OTAENbHbIX KOHTYPOB CUCTEMBI.
BGJ'IaHCMpOBKa 3aK/TKOYaAETCA B BbIpaBHUBAHMM NMOTOKOB MEXAY KOHTYpaMM CUCTEMbI HAMOJIbHOTO OTOI'IﬂeHMSI.YDaBHFIB noTtepu as-
NEeHnA, UHXEHEP [06MBAETCA TOro, YTO Kax bl KOHTYP 6yueT nony4yatb HeobxoaMMoe KONMYeCTBO TeMOHOCUTENS AN obecneye-
HUA pacquHoﬂ TENI0BOM MOLLHOCTK.

[ins 6anaHCMPOBKM CUCTEMbBI HEOOXOAMMO BbIMOAHWUTB YCNoBME: A =A +A
p max p Kk p koA
roe:
Ap «on — NOTEPU AABNEHMS Ha OTBOAE KOJIEKTOPA, YCTaHABNIUBAOTCA PErYIMPYIOLIMM BEHTUNEM OTBOAA KONIEKTOPA;
ApK — BblYMUCNEHHbIE NOTEPU AABNEHUS B KOHTYPE CUCTEMDI;
A —MaKcMManbHble NoTepU AABNEHUS B KOHTYpE CUCTEMbI (BbIBMPAETCS KOHTYP C MaKCMMalbHbIMU NOTEPSIMU A@BNEHMS MO BCEM

p max

LIMHe, BKNt04ast MOLABOLKM OT KOMNEKTOpa A0 Hayana 3MeeBuka).

[pyrumu cnoBamu, NnoTepu faBneHus, KOTopble He06X0AMMO BHECTU Ha KONNEKTOpe Npyu MOMOLLM HAaCTPOMKM BEHTUNS, NS YPaB-
HWBAHWS COMPOTUBAEHMI PA3NNYHbBIX KOHTYPOB Mexay coboi, byayT paBHbl:

A =D, A

M3 npeppiaywmx GopmMyn BUAHO, YTO eAUHCTBEHHOM BETMUYMHOM, MO3BONSIOLLEN YPABHATb MOTEPU [ABNEHMA B KOHTYPaX HaMnoIbHOro
OTOMNEHUS, ABNSETCH BEMYMHA MOTEPDH AABIEHUA HA BEHTWU/E KOMNEKTOPA.

3HayeHWe noTepb AaBNEHWS HA OTBOAE B 3aBMCMMOCTM OT YMCNa 060pPOTOB BEHTUASN MM 3HAYEHWS WKabl NPeABapPUTENbHOM
HaCTPOWKM BEHTUNS NPeAOoCTaBAAETCA NPOU3BOAMUTENEM PaCMpeaeNnnTeNbHOro KonaekTopa. Mnm nepBoHayanbHO HEOHXOANMO
BbIYMCANTL COOTBETCTBYIOLLMIA KO3 DUUMEHT K o dopmyne:

Kv = GK/p Kon ’

d 3daTeM O6paTMTbC9I K Ta6J'II/ILLaM, npenocTtaBNe€HHbIM NPOU3BOAUTENEM, C KONTMYECTBOM O60pOTOB, Ha KOTOpbl€ HY>XHO MOBEPHYTb
perynMpyrom,MH BEHTU/b, B 3aBUCUMOCTU OT paHEE BbIYMC/IEHHOTO KOBq)q)MLI,MeHTa K v. Konnyectso O60p0TOB, KaK npasunno, C4MTa-
€TCA OT NOJIHOCTbKO 3aKPbITOrO BEHTUNIA.

8) PexomeHpaLmm no 6anaHCMpoBKe KOHTYPOB HAMOMbHOMO OTOMNEHMUS

pwu pacyeTe CUCTEM HAMONBHOrO OTOMAEHUS HEOBXOAMMO CNeanTb, YTODbl PAaCUETHbIM pacxomn TeNAOHOCUTENS Yepe3 OTBOA, KO-
NeKTopa He NpeBbillan MakCMMaNbHOE 3HavYeHue, ykasaHHoe Ha rpaduke C ruapaBanyeckMMmn xapaktepuctukamu. ng ysna kon-
NeKkTopHoro Ans Tennoro nona Royal Thermo aaHHas BenuuuHa coctaenseT 2,5 M3/yac.

banaHcrpoBKa KOHTYPOB OCYLLECTBASETCS MOBOPOTOM pacxofoMepa pacrnpeaenuTenbHoro konnektopa. Pacxogomep nmeer wkany
ot 0 no 5. Wkana HaHeceHa ang ynobCTBa CUMTHIBAHMS KONMYeCTBa 060POTOB pacxofoMepa.
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Mepepn HauyanoM 6anaHCMpPOBKM BCE PACXOLOMEPbI MOMHOCTBIO 3aKPbIBAOTCS.
McX0AHBIMU 3HaUEHUAMU LISl pacyeTa yCTaHOBKM PacxoAoMepa U Hayana 6anaHCUpOBKM CUCTEMbI SBASIKOTCS BEUMUMHA MAKCUMab-
HbIX MOTEPb ABNEHNS B OAHOM M3 KOHTYPOB CUCTEMbI A M PaCcHeTHbIE NOTEPYU AABNEHNS B OCTANbHBIX KOHTYpax A, npucoeu-
HEHHbIX K NOCNeayLWMM OTBOAAM OLHOTO pacnpenenuTeNbHOro KONNekTopa.

PasHuua Mexay BENMYMHON MaKCUMANbHbIX MOTEPb AAB/IEHNS B OAHOM U3 KOHTYPOB A 11 3Ha4eHWeM NOoTepb AABNEHNUS B TEKY-
LWeM HacTpauBaeMOM KOHTYpe A, SBASIETCS BEIMYMHON HACTPONKM PacxofoMepa Ansi AaHHOTO PerynnpyemMoro KoHtypa A .
3Has HeobX0AMMbIV PacXo TEMNIOHOCUTENA B PETYIMPYEMOM KOHTYpe G 1 Tpebyemylo BeNMYMHY NOTepb laBNeHNA Ha perynarope
pacxoda perynupyemoro KoHtypa A . no rpaguky BeiGHpaeTcs COOTBETCTBYIOLLEE KONMYECTBO 060POTOB PACcXoAoMepa.
OTcunTbIBaHKME KONMYECTBA 0OOPOTOB pacX0A0oMepa OCYLLECTBASETCS OT NONOXKEHUS KMOAHOCTLIO 3aKPbIT». [lManasoH perynupoBKu
pacxofoMepa COCTaBNSIET KOTKPbIT HA ¥2 060poTa — OTKPbLIT HA 4 06opoTay

Onepauus, onucaHHas B . 5, BbINOAHAETCS Ans Bcex KOHTYpoB. [locne yCTaHOBKM Ha pacxogoMepax TpebyeMoro Konuyectsa 06o-
POTOB YCTAHOBWTb Ha MECTO 3aLLUWTHbIA KONMAYoK.

Mpy HEBO3MOXHOCTU BbINONHUT BaNAHCUPOBKY CUCTEMBI MYTEM OMpeaeneHus 3HaYeHnin HaCTPOeK Pacxo4oMepoB HeObXoaMMO
M3MeHSTb Lar yKnaaku TpybonpoBOAOB, yUMTbIBAS, UTO TeMMepaTypa NOBEPXHOCTH MO/ He LOMKHA NPeBbILIATh 3HAYEHWI, onpe-
LENEHHbIX 1S Pa3NIUUHbIX FPYMN NMOMELLEHWH.

MoTepu AaBNEHWUS B OLHOM KOHTYpe He AOMKHbI npeBbiwath 20 Klla.
HeBsi3ka noTepb AaBNEHMS He [LOMKHA NpeBbilaTh 15%.

Y3en KonnekTopHbI 1 Y3en KonnekTopHbIn 1
(3 BbIXOAA) (7 BbIXOAOB)

7.3.4.pumep p cuet

PaccMoTpuM cucTeMy OTOMNEHUS OAHO3TAXHOIO XMA0ro A0Ma.
[aHHbie:

McxoaHble faHHble 13 pasgena 7.3.3 , a Takxe:

Tennonotepwu: 9900 BT

Mnowanb goma: 130 M? (kunas nnowaab LOMa)

KoHcTpykums nona: betoH

fi=—=il

—

PucyHok 61. YepTex xunoro goma.

W r1 Tabnuua 27.

) Mnowagb, Matepuan nokpbitua
OCHOBHas KOHUIypaLMs CUCTEMbI HAMOMBHOTO OTOMIEHNS OMpe- KomnHara HasBanve - .
LenseTcs MecToM pacnonoXeHUs KONNeKTOPOB, KOTOPbIE JOMKHbI 1 KommHara oTgbixa 20,0 Napker
HaXOAMTbCA KaK MOXHO BavKe K LieHTpy nomelleHus. Marucrpans- .

OBpPOBOE NOKpbITNE
Hble TpyObl MOTYT pacnonaraTbCs Kak B Mony, Tak U B MOTOSKE. 2 CnanbHsa 14,0 or ETeHbI o CﬁeHbl
Ha pucyHke 61 n3obpaxeHbl netnu Tpyb. MoaatoLmii NoTok Hanpas- ; . 5o Kepammueckan
NeH BLO/b BHELLHWX CTEH [0Ma, U NETNN pacnonoXeHbl NapannensHo ’ nnuTKa
LJIMHHOM CTOPOHE MOMELLEHNS ANS YMEHbBLUIEHWS KONMYECTBA Cru- . Cransis 16.042.5 Kosposoe nokpbiTue
608. CHayana HeobxoaMMO Ha4epTUTb NETAK TPYO B yAANEHHbIX OT OT CTEHBI A0 CTEHBI
KoNnekTopa 30Hax, 4Tobbl M3bexarb nepeceyeHus Tpyo. 5 ChanbHs 8,5 Koeposoe nokpbitne
OT CTeHbl A0 CTEHbI
Ocoboe BHMMaHWe cneayeT yAenuTb MOMEHTY NPOKNaapIBaHMs Tpyo A
K
CKBO3b BHYTPEHHME CTEHbI, y4MTbIBAS KOHCTPYKLMIO AoMa. Ecim 6 BanHas 8,5 epfl',\:;:::'(aﬂ
TpyObl HENb3S MPONYCTUTbL Yepes Hecyllne CTeHbl, TO BO3MOXHO
3TO CAenaTb Yepes /J.BepHOI71 Nnpoem. 7 KyxHa 14,6 Kepamuueckaa nnvTka
MomeleHns ¢ bonbwoi nnowaabio TpebytoT yknanku 6onee 8 FocTuman 24 Napker
OLHOM NeTNu, 4Tobbl OrPaHNYUTbL PacyeTHblE NOTEPU AaBNEHUS B
Kepamuueckas
cucteme. Takke NpoAyKTUBHEE 06beANHNTL NETIN OYEHb MaNEHbKMX 9 Kopuaop 3,0 pnana
nomelleHuii (MeHee 5 M?). BaHHble KOMHATbI, aXe NpW YCNOBUK K
> 10 locTeBas KoMHaTa 10,5 OBPOBOE NOKPHITUE
ManeHbKOM MIOLWaan, LOMKHbI UMETb OTAENbHYH NEeTN0 TPyObI. ' OT CTeHbI O CTeHbl
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> ~ Tabnuua 28.
W r2.P cueTm KCcUM NbHOW CpepHe Temnep Typbl BOAbl, M KCt

BennuuHa Tennosoi Harpysku qpacq — pe3ynbrat Cieayroulero pacyeTa: MomeLlleHne Temnepatypat
Gpoey = Y/ A, = 9900/130 = 76 Br/m?

cpen

[ins Toro, 4ToObl ONpeaenuTL NOMeLLEeHWe C HauUBbICLLEeN CpeHel TeMnepaTypoi BoAbl, He0b- 1 38,5
XO[MMO OCMOTPETb BCE NMOMELLEeHMS N0 0Yepeam. 2 43,4
HaunHaem, Hanpumep, c nomeleHns N21, kOMHaTbl OTAbIXa C MAPKETHbIM MNOKPLITUEM, OMpeAensieM 3 327
Mo NeBOK YacTn Anarpammbl Tpebyemyto TemnepaTypy noBepxHocTu nona (duarpamma. Pasaen 8). 4 434
Haxoanm, 4o naneHue TemMnepatypel npu g, = 76 BT/ M? ons rnafikoi NoBepxHOCTH (Napker) X o
coctasnset 7°C. [pnbasnsgs 310 YMCNO K NPOEKTHOM TemMnepaType nomellenns 20°C, nonyymm .

CPeAHIoK0 TeMnepaTypy NOBEPXHOCTM Nona paBHoit 27°C. 3aTeM onpeaensem no CpeaHei 4actu 6 327
LMarpamMMmbl NageHve TeMnepaTypbl B MapkeTe. 7 327
Mapket umeet 1/R = 10 BT/ M2K (cM. npepbiaywyto rnasy «KosadpduuneHT Tennonepenaym 8 38,5
MOKPbITUS NONa»). 9 327
Mpu q,,..= 76 BT/ M? nanexue Temnepartypsi coctasnsiet 7,5°C. 0 2
3aTeM onpeaensem no NpaBoi YacTh AMarpaMMbl NafeHWe TeMMepaTypbl B HAMBHOM BETOHHOM y

nony (kpusas b). Mpu Qo™ 76 Bt/ M? napgeHune Temnepatypbl coctaBnseT 4°C.

Tenepb Haxo4MM CpeHIO0 TeMnepaTtypy Boabl Ang noMewleHms N2 1. OHa cocTaBngeT: t,= 27+7,5+4 = 38,5°C.

[MoBTOpWTE Onepaumio Ans Kaxaoro nometleHus (cm. Tabaumuy 28). M3 BbilenpuBeaeHHON TabanLbl BUAHO, YTO MaKCUMasbHas
cpeaHss Temnepatypa Boapl 43,4°C.

LW r 3. OnpeneneHne Temnep Typbl NOf, OLWEN IMHUM TEMNOHOCUTENS.

YT06bl MONYYUTH BENMUMHY TEMNEPATYPbl NOAAMOLWEN NTMHUM TEMOHOCUTENS M3 HACOCa, K MaKCMManbHOM CpefiHel TemnepaType
BOZbl HeobxoanMmMo npubasuTb 2,5 °C ( M. NpesbliayLLyO rnaBy).
Takum 06pa3om, TeMnepaTypa NoAaoLWeNn MMHUKM TEMNOHOCUTENS COCTaBNSET:

o —_ o
to 2,5°C=45,9°C
Tabnuua 29. PacyeT AnvHbI NETNN B KaXK4OM
NMoMeLLeHnM.

LW r4.P cyer cyMm pHOro p cxop BOAbI.

[lns onpeneneHus pacxoaa BoAbl NpuMeHsem Gopmyny:
G=(0x0,86) / (AT=x3600) = 9900%0,86 / 5x3600 = 0,473 n/c. TR w2 o oT KonnieKTopa
CyMMapHbIit pacxog Boabl coctasnsiet 0,473 n/c.

\ Mnowagb, | AnvHa netnu, PaccTosHune

1 22,0 68+12=80 2X6,0
2 14,0 47,6+11=59 2X5,5
Ll rb. 3 8,0 27,2+5=32 2%2,5
4 16,042,5 62,9+11=74 2X5,5
[nvHbl Kaxaov neTnv TpybonpoBOAHONM CETH NpeLCcTaBNeHbl B Tabnuue 5 85 85 205
Bbille. Heo6x0aAMMO NOMHUTb, YTO 00LLAs ANMHA KaXKA0M NETAn BKIO- Obcnynsaerc
YaeT [IMHY OT KOMHaThl 10 KonnekTopa u obpatHo. B nomeleHnn N2 6 85 85 netnei nomeu. N210
1, Hanpumep, 310 75M+(2x6,5M) = 80Mm. 7 14,6 42,84+1=44 2X0,5
JT0 camas AnvHHag netns. B naHHoM cnydae, roe Qo™ 76 BT/M?, pNvH- 8 22,4 76,164+1=77 2X0,5
Has neTns Tpy6bl He AOMKHA NPeacTaBnaTb HeyaobcTBa. Tem He MeHee, 9 3,0 10,2+5=15 2X2,5
BaXXHO 3aMETUTb, YTO NPU NPOEKTUPOBAHUM q, = 100 Bt/M? 1 Tpyboit 10 10,5 35,7+8=44 2X4,0

Royal Thermo PE-Xb EVOH 20x2,0 MM MakcuMManbHas AnnHA Netau
He LO/MKHa npeBbiWwath 80 M (NomelleHue ¢ naowasbio bonee 23 m?).

LW ré. P cuyet notepb A4 BneHus B netne ¢ Moit HonbLWON AnuHe.

Camas anuHHas netns 80 M B nomelueHnn N21.

Pacxopn Boabl B 310l netne coctaBnset: G1=01x0,86/ATx3600=(S1xqx0,86)/(ATx3600) =22x76x0,86 / 18000=0,08 n/C

oTepu paBneHns/M MOXHO onpefenuTs no auarpamme 8 (pasaen 8) ans Tpy6 Royal Thermo 20x2,0 mm. MNoTepwm faBneHuns cocras-
nstot 0,14 kMa/m. Motepu pasnenus B netne coctasar 0,14 x 80 = 11,2 kMa.

LU r7.P cyeTr notepb A BneHus B KONNEKTOpPE.

MakcrMManbHbIv pacxog, Boabl yepes konnektop coctasnseT 0,08 n/c (4,8 n/uac).
Mo puarpamme (rnasa 7.3.3) Npu NOMHOCTbIO OTKPbITbIX BEHTUASAX NOTEPU AaBneHUs coctasdr 5,5 Klla.
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L r8.P cyer notepb A BneHus B M rucTp nbHOM Tpybonposoge.

[lnuHa mMaructpanbHoOM TpyObl OT OTOMMTENBHOrO KOT/IA A0 KONeKTopa cocTaBnseT 8,5 M (nofatowan + obpatHas = 8,5x2 = 17 m).
MoTepu naenenus coctasar 0,2 kMa/m. [NoTepu naBneHus B nofatowmx Tpybax B LaHHOM ciyyae coctassaT 17x0,2 = 3,4 Kla.
Tpybbl Royal Thermo, no cpaBHeHUIO ¢ MeTanaMyeckiMMm TpyBaMu, MOryT IKCMYaTMPOBATLCS NPU YCI0BKUM 6ONbLIMX NOTEPb LaB-
NeHus/M, NocKonbKy Bonee BbICOKas CKOPOCTb MNOTOKA BOAbI HE MPUBOAWT K 3pO3UM UMM BOSHUMKHOBEHMIO 3aMETHOTO LUyMa B NOMu-
MepHbIX TpybonpoBoaax.

I r9.P cyer CYMM pPHbIX NOTEPb A B/NE€HUA B CUCTEME H MNOJZIbHOIO OTONNEHUA.

Mcnonb3ys AaHHble, NONyYeHHble B Warax 6,7,8, Mbl Nofyyaem:

MoTepu naenenus: B netne 11,2 klMa; B konnektope 5,5 kMMa; B MarncTpanbHbix Tpybax 3,4 klla.

CyMMapHble notepu aasneHus coctasngiot 20,1 kMa.

MoABOAMM UTOTU AN1s BbIOOPA HAcoca A1 AAHHOW CUCTEMbI OTOMNEHUS:

Pacxon Bogbl = 0,473 n/c

Tpebyemoe pasneHue = 20,1 kla

Tpebyemas Temnepatypa = 45,9 °C

[lns nonyyeHus NpaBuIbHOMO 3HAYEHMS NMOTEPDL AABNEHWUS AN KAXKA0W NETNU HeobX0AMMO OTpPerynnpoBaTh BEHTUAN 0BpaTHOro
konnektopa. Konuuectso NoBOPOTOB OT 3aKPbITOrO MOMIOXKEHMS MOXKHO HailTu No anarpamme. B naHHoM npumepe B netne N2 1 Hau-
6onbluMe NoTepu AABNEHMS MO BCEW CUCTEME, TAKUM 06PA30M, BEHTU/b [OMKEH ObITb MOMHOCTbLIO OTKPbIT, T.€. OTKPbIT HA 5 060pOTOB.
3aTeM COOTBETCTBEHHO perynmMpyTcs ocTanbHble netnu. Hanpumep, B netne N2 1 notepwu gasneHus fLomkHbl coctaBnaTb 11,2 kMa.
loBTOpUTE 3Ty NpoLEAypY As BCEX NETeNb B CUCTEME.

74 I_IOpﬂ,D,OK npoeeneHnsa ncnoit HUM CUCTEMBI BOOAHOIO Tennoro non

[lna NpoBeaeHMs UCNbITaHWM CUCTEMbI MOBEPXHOCTHOTO OTOMNEHWS HEOBXOAMMO MOMHMUTD:

e [lpexae, YeM HayaTb 3aNMBaTb GETOHHYIO CTSXKY, HEOOXOAMMO MPOBECTM UCMbITaHWE AABNEHMEM (ONPECCOBKY) CUCTEMDI
MOBEPXHOCTHOTO OTOMMEHMS.

e [lepen NpoBeAEHWEM UCMbITAHWM M 3aMyCKOM CUCTEMbI HEOGXOAMMO NMPOBECTM €€ NPOMbIBKY BOLOW A9 YAANEHWUS 3arpsA3He-
HUi1, 06pa30BaBLUMXCS B MPOLECCE MOHTaXa

e Ha MOMeHT NpoBeaeHNs UCMbITaHUIA BCE TPEIOLME KOHTYPbI OMKHbI BbiTb MOAKMOUYEHbI K KONNEKTOPY, CMOHTMPOBAHHOMY B LKady.

e [lpu 3aM0NHEHUM BOAOK KaXA0ro OTAENbHOMO KOHTYpa M fasee 40 KOHLA UCMbITaHUi aBTOMATUYECKME BO3AYXOOTBOAUMKM
[LOMIKHbI BbITb 3aKPbITbI 419 NPEAOTBPALLEHNS UX 3a6MBAHMA MbIbIO M YaCTUUKAMKM Mycopa. BbinyckaeTcs Bo3ayx yepes CimB-
Hble KpaHbl.

e Ecnv KoHTYp NponoxeH 13 MeTanonNacTMKoOBbIX TpYD, TO A9 ONPECCOBKM CUCTEMbI MCMOMb3YETCS X004Has BoAa, KOoTopas
HaxXoAMTCs Noj, AaBneHWeM B 6 6ap B TeueHue cyTok. Mo ucTeyeHnn 24 4acos [aBNeHWUE AOMKHO OCTaTbCs HEU3MEHHbIM. ITO
v ByaeT 03HaYyaTb YCNELWHOCTb UCMbITaHus. Tenepb MOXHO NPUCTYNaTh K 3anmnBKe TpyH, 3aM0NHEHHbBIX TEMIOHOCHUTENEM U Haxo-
AALWMXCA Nof, AaBAeHneM, BETOHHbIM PaCTBOPOM.

e Ecnv koHTYp NponoseH U3 Tpy6, BbINOMHEHHbBIX U3 CLUMTOTO MOMMITUIEHA, TO ONPECCOBKA NPOBOAMTCS MHauye. CUCTeMy Harpy-
XaloT [laBNEHNEM, MPEBOCXOASLMM paboyee B NOATOPa pasa, HO HE MeHbLIUM, yeM 6 Hap. Yepes nonyaca ynasliee aasne-
HWe BOCCTaHaB/IMBAETCS [0 HeobxoaMMoro yposHs. [aHHyo npouenypy NpoBOAAT TpU pasa, a 3aTeEM Yepes nosiTopa 4Yaca B
nocneaHWi pas 4OKauMBalOT AABNEHWE 1 B CUCTEME M OCTABASIOT €€ B MOKOE Ha CYTKW. MCMbITaHWUs CUMTAtOTCS YCNewHo npo-
BEEHHbIMU, ECIM MAAEHUEe AaBAeHUe He npeBbicuno 1,5 6apa M He 3aMeTHO CIeA0B yTEYEK TEMNOHOCHTENS.

Ecnun Het YBEPEHHOCTU B TOM, YTO 00beKT 6y,IJ,ET MOJIHOCTbIO FOTOB K Ha4any OTONUTENIbHOIo Ce€30Ha, TO ONpeCccoBKY Npo-
BOOAT BO34YXOM. MHauye Tennble nonbi MoryTt 6bITb Ppa3MOpOXXeHbl C HACTyMNJIeHUEM XO0J104,0B.

CucteMa cuMTaeTcs ycnewHo npowealuei ruapasnamyeckoe/MaHOMETPUYECKOE UCTbITaHWE, eCIM HU Ha OJHOM y4acTke
He 06HapyXXeHO pa3repMeTu3aLMKu CUCTEMBI, M JaBNeHUe He ynano 6onee, yem Ha 0,1 6ap/yac.
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7.5. Tlyck cucTembl MOBEPXHOCTHOTO OTOMNEHMS

pu BBOAE B 3KCMyaTaLMIO CUCTEMbI MOBEPXHOCTHOrO oTtonneHuns Royal Thermo HeobxonnMo cneaoBaTh Cneaytollei nocneno-
BaTENbHOCTU:
1. 3aN0NHUTL KOHTYPbI BOAOW, YAANMUTb BO34YX U3 CUCTEMbI M UCMbITATb B COOTBETCTBUM C UHCTPYKLIMAMM, U3NOXKEHHBIMK B M. 9.4.
3aTeM 3aKpbiTb BCe BEHTUIN NETENb U OTKPbITb 3aMNOPHbIE BEHTUAN, YCTAHOBIEHHbIE HA NOAAOLLEM M 06PaTHOM KONNEKTOPE.
2.3anonHUTb BOAOM NOLAKOWMIA M 0OpaTHBIN KONNEKTOP, YAANNTb M3 HUX BO3AYX C MOMOLLbIO BO34yXOOTBOAYMKOB
(B KOMNNEKTE C KONNEKTOPHbLIM y3n10M Royal Thermo).

3. B MHOroataxHbIx AOMax yaaneHue Bo3ayxa He06XOAMMO HauMHaTh C KONNEKTOPOB, paCMONOXKeHHbIX B MOABANeE.

4.Y6enmtbcs, OTKPbIB BCE KOHTYPbI, YTO BO34yXa B cMcTeMe HeT. Ecin Bo3ayx ocTancs, To NOBTOPUTL BCE NpeaplayLIMe OeACTBUS.

5. Kak npaBuno, cnctema noBepxXHOCTHOrO OTOMNEHUS nyckaeTcs nog fasneHunem 0,5-1,5 6apa. Bknountb oTonmTenbHbIN KOTEN
1 Hacoc. OTKPbITb Ha KOMNEKTOPE OAMH KOHTYP, MPU 3TOM TeMmnepaTtypa A0mkHa pactu. CnycTs HekoTopoe BpeMs ropsyas Boaa
BHOBb NOCTYNaeT B TpyObl. [TOBTOPUTL AaHHYIO OMEPALIMIO HA BCEX KOHTYpaX.

6. Mpu nycke KpynHOWM cucteMbl HEOOXOAMMO OTKPbIBATb OAMH KONNEKTOP, @ 3aTeM OOMH KOHTYp Ha Konnektope. Kaxabli Konnek-
TOP A0MKEH BbITb 060PYA0BAH 3aNMOPHBIM BEHTUNEM.

7.MpoBecTn 6anaHCMpPOBKY Kax A0 NeTan C NOMOLLbI0 pacxofoMepoB. Eciv nposecty 6anaHcMpoBKY HeMpaBWbHO, TO BCA TeM/0-
Bas Harpy3ka ynageT nLib Ha HEKOTOPbIE KOHTYPbI.

8. Ecnv ynpaBneHue BEHTUASIMM MPOUCXOANT BPYUHYIO, TO HEOOXOAMMO NMPOKOHTPOANPOBATb TEMNEPATYPY BOAbI B KOTNE, 4TOObI
n3bexaTb ee NOBbILLEHMS. ITO MOXKHO CAENaTh C MOMOLLbI0 AATYMKA NOMA UAK APYTMMM YIIPABASIOLLMMM YCTPOMCTBAMM.

9. Mpu MCNONb30BaHMM aBTOMATUYECKMX YNPABASIOLLMX YCTPOICTB 419 PErYIMPOBaHNUS TeMnepaTypbl B NOMELLEHMAX Heo6XxoaMMo
cneauTh, YToObl perynupytollee yCTpOMCTBO Ha MCTOYHMKE TENNOCHAOXEHUS M aTYMKM TEMMEPATYPbI ObM UCMPaBHbIMK.

AKT OonpeccoBKuN ANA CMCTeMbl NOBEPXHOCTHOro oTonneHus Royal Thermo AKT nporpeBa Ans cncremMbl NOBepPXHOCTHOro oronnenus Royal Thermo

CoanacHo DIN EN 1264 yacme 4 aH2udpuodHyIo u y; YI0 CMAXKU oumo npozp neped

1. Onucanue o6bekTa
YKNadkol HaNobHO20 NOKPLIMUA.
MoHnmaxHas opeaHusayus:
o . /Ana uemeHmHoOU cmAXKU npozpes Hado OCyWecmeanams He paHee, Yem Yyepes 21 0eHb, a 014 aH2uOpuOHOU
'meemci ucno.

CMAXKU 8 C meuu cy npou3sso He paHee, yem yepe3 7 OHeli C MOMEHMA OKOH-

O6vexm, adpec

4arus pabom no 3anueke CMAXKU.
MakcumansHoe paboyee dassieHue:

Makc paboyas pamypa:

Tens108as MOUHOCMb CUCMEMbI OMONJIEHUS: CoKpaujeHne ykasaHHOrO Bbilue BP BbIC n/vnun

Tun mpy6 A Vi nocneposar TV nporpesa (Temnepartypa, TBO M Np Tenb-
Tun coed HOCTb 3Tanos nporpesa) TpebyloT A0 Hauyana Nnporpesa N1c 0 pasp co

CTOPOHbI NPON3BOANTENA CTAXKKN /UK OCyLecT! uy y CTAXKM cneyma-

NM3NpPOBaHHOI OpraHn3aymnm.
2.MvppaBnuyeckune ucnbiTaHua

8bINO/IHEHO
CmpoumesnbHblli 06bekm:

a. 3akpeime ace wiapossie kpars! Ha konnekmope ]

G IPOBAHHASA OP MOHMUP, cucmemy ol
b. [TocnedosamesnbHo 00UH 3a Opy2uM 3aNOTHUMb U NP: omol P D
. Boinycmumes 8030yx u3 cucmemel D
d. [odame uci oe dasneHue: 1,5-Kp oe paboyee 0 HO He MeHee 6 6ap D
G IpOBAHHAS! Op. ocyuwecm 3a/1UBKY CMAXKU:
e. Yepes 2 yaca cHosa dosecmu 90 uc 020, MAK KaK HO nadeHue

scnedcmeue pacwiupeHus mpy6D

Wcnonbsyemas cucmema nosepxHocmHozo omonseHus Royal Thermo:
f. Cocmasume cxemy Ha KoHmposbHoe 8pems ucnsimarus - 12 vacos[_]
Tpy6bl Royal Thermo (mun/duamemp, moawuHa cmeHKu, waz yknaoku):

g. Cucmema agnsemcsa ycnewHo npowieduwed 2uo) Kue uct , €CJIU HU HA OOHOM y4acmKe He

06Hap ymeuek u 0 He noHu3usock 6onee yem Ha 0,1 6ap 8 wacD

Bud cmaxu: [_] uemenmnas monwuna, cm [_] aneudpudras monwuna, cm
Ykasarue: lpu yknadke cmsaxku paboyee dasneHue 00IKHO 6biMb MAKCUMAbHbIM, 4MOBbI CPA3Y MOXHO
Jlama 3anueku cmaxku:

601710 06HAPYXUMb HezepMemuvHble y4acmku.
Temnepamypa 8030yxa CHapyxu 00 HA4aNa NPO2Pesa:.

Te /pa 8030yxa 8 nomeuy; 00 Ha4ana npozpesa:
3.MopTBepxaeHune
p P ‘mu 6bi1a np Ha 06pazom. Hanuyue HezepmemuyHbIX y4acmKoe 1. Yemarosume yio pamypy 6 n KoHmype Ha yposHe 20-25°C u noddepxusamo
11u60 dehopmayuli He 0BHapyxeHo. nocmosHHo 8 meyeHue 3 dHel:_
Jlama Hauana:. Hama P
Mecmo np ue 2. Yemarosume Maxc y10 pa6ouyio pamypy u r pXKUBAMb ee 8 ym 4-x
Jama OHel (He CHUXas 8 HOYHOe 8pems):
Jama Hayana: JAama P
CmpoumenbHas opeaHuayus
MOoHMax cucmemsl mensi020 NOAA OCYUeCMBU B cnyuae Heucnpasrocmel: [pozpes npepeat (0ama):
B P
Cmp
Tennosoe ucnbiTanne
Mecmo, dama
Tennogoe ucneimarue (nepabiti Nyck CUCMeMbl) NOBEPXHOCMHO20 OMONJIeHUSA HE06X00UMO NPOU380OUMb Modnuce.
nocsie Mozo, kak 6emoH OKoH4YamesLHO 3amaepdeem, m.e. yepes 21-28 dHel. Uci cnedyem Ke ocywec MOHMax cucmemsl OMon/ieHus.:.
¢ memnepamypsl mennoHocumens 25°C, noci y ee Ha 5°C do coomeem- Mecmo, dama
CMBUSA NPOEKMHbIM 8eUYUHAM. Modnuck



| ROYAL THERMO KATATOT 2022 |

8. KATAJTOT MPOAOYKLUNM TPOMHMKM, N TyHb

pr6 bl M306paxeHmne HaumeHoBaHune ApTukyn Pasmep Bec, rp MakeT, Wt Kopob6ka, wt YnakoBka, WT
RTE 16.007 16x16x16 80 10 50 100
&, N RTE 20,006 20x20%20 120 5 2 100
RTE 08.016 16x2.0 200 *f!bﬁ" Tponnk 90 RTE 25.006 25x25%25 22 1 10 40
RTE 71.0016 16x2.0 200 RTE 32.006 32x32x32 an 1 10 40
RTE 71.0017 16x2,2 100 @ RTE 16.022 16x1/2"x16 104 5 25 100
Tpy6a n3 cwnTtoro nonuatunexa PE-Xb EVOH RTE 71.0030 20%2.0 200 \ (ﬁ\‘ TpoiHnk 90° RTE 20.023 20x1/2x20 128 5 25 80
RTE 71.0018 20x2.8 100 @,ﬂ C BHYTPeHHel pe3booit RTE 25.025 25x3/4"x25 230 5 10 60
RTE 71.0019 25%3.5 50 - RTE 32.032 32x1"x32 398 1 10 60
RTE 71.0024 30%4.4 50 RTE 20.007 20x16x16 210 5 25 100
RTE 06.1163 RTE 20.008 20x16x20 220 5 20 100
. RTE 06.216 16x2.0 200 RTE 25.004 25x16x25 174 5 25 80
N Tpy6a 13 nonustunena PE-RT RTE 06.121 - RTE16.021 16x20x16 210 > 2 100
\ - %4 RTE 20.021 20x20x16 110 5 25 100
. RTE 061203 20%2.0 200 RTE 20.022 20x25x20 183 5 25 100
RIEOCI 22 Tooiiik 90° RTE 25.021 25%16x16 134 5 25 100
= RTE 07.001 16x2.0 200 PeayKUMOHHbIN RTE 25.022 25x16x20 139 5 25 100
“\ “ Tpy6a 13 nonuatunera PE-RT EVOH _. 2 RTE 25.023 25x20%20 157 5 25 100
L E x2.0 200 RTE 25.024 25%20x25 189 5 10 100
RTE 32.021 32x20%25 254 1 10 40
RTE 32.022 32%x20x%32 303 1 10 40
DUt RTE 32.023 32x25%25 297 1 10 40
RTE 32.024 32%x25%32 343 1 10 40
lNpecc-BTynku
MN306paxeHune ‘ HaumeHoBaHue ‘ ApTukyn ‘ Pasmep ‘ Bec, rp ‘ MNakerT, wt ‘ Kopob6ka, wt ‘ YnakoBkKa, Wt COG,DM HEeHUsq, PPSU
RTA 16.010 16 8 20 300 - M306paxeHmne HanmeHoBaHune ApTukyn Pasmep Bec, rp MakeT, Wt Kopob6ka, Wt YnakoBka, Wt
Mpecc-BTynka ans Tpy6bl 13 CLUMTOTO RTA17.010 20 13 10 300 - RTA 16.006 16x16 8 10 250 -
nosustunena PVDF RTA 18.010 25 21 10 250 - RTA 17.006 20x20 13 10 250 -
RTA 19.010 32 28 5 120 - Coepunerme Tpy6a-Tpy6a RTA 18.006 2525 21 10 150 -
RTE 16.010 K 16 17 = 500 = RTA 32.005 32x32 191 = o -
Mpecc-8Tynka ans Tpy6bl U3 CLUINTOTO RTE 20.020 K 20 20 - - - RTA 19.020 16x20 1 10 250 -
nonvsTuieHa natyHb RTE 25.125 K 25 24 - - - CoeaunHenme Tpy6a-Tpy6a RTA 20.020 16x25 17 10 250 =
RTE 32.132K 32 30 - - - peayKunoHHoe RTA 22.020 20x25 19 10 150 -
RTA 21.020 32x25 33 5 100 =
RTA 16.024 16x16x16 10 10 100 -
. . RTA 24.024 20x20x20 26 5 100 =
TpoWHUK 90° paBHONPOXOAHOM
RTA 28.024 25%25%25 43 5 80 -
HanmeHosaHue ApTuKyn Pasmep Bec, rp MakeT, Wt Kopobka, wTt YnakoBKa, WT RTA32.023 39%32x32 297 } ) :
A N B mao w0 owmo
C BHYTpeHHel pe3b6ort RTA 21.024 20x16x16 19 10 100 -
RTE 32.003 32x1" 229 1 20 80 RTA 22.024 20x16x20 21 10 100 -
RTE 16.005 16x1/2" 54 10 50 200 RTA 23.024 20x20%16 22 10 100 -
RTE 16.013 16x3/4" 76 10 50 200 RTA 25.024 25x16x20 26 5 100 -
RTE 20.003 20x1/2" 72 10 50 200 TpoiHUK 90° peayKLNOHHbI RTA 26.024 25%x16x25 31 5 100 -
Eigg;:(imep"e‘;’:ggg RTE 20.004 20x3/4" 85 10 50 200 RTA 27.024 25%20x25 36 5 100 -
RTE 25.002 25x1" 182 5 25 100 RTA 29.024 32x16x32 52 5 80 -
RTE 25.003 25x3/4" 138 5 25 100 RTA 30.024 32x20%x25 48 5 60 -
RTE 32.004 32%1" 206 1 25 100 RTA 31.024 32x20%32 56 5 50 -
RTE 16.006 16x16 36 10 50 200 RTA 33.024 32x25x25 54 - - -
CoepinHeHue Tpyba-Tpyba RTE 20.005 20%x20 53 10 50 200
RTE 32.005 32x32 195 1 20 80 yron KM, n TyH b
RTE 16.020 2016, 46 10 50 200 M306paxeHne HanmenoBanue ApTukyn Pa3mep Bec, rp MNakeT, wt Kopobka, wTt Ynakoska, WT
CoepnHenne Tpy6a-Tpy6a RTE16.025 2516 72 > 3 100 RTE 16.009 16x16 59 10 50 200
peAyKumoHHoe RTE 20.025 25%20 82 5 25 100 Yronok RTE 20.010 2020 84 10 50 200
RTE 32.025 32x25 151 ! 2 80 coepHUTenbHBI 90° RTE 25.005 25x25 159 5 25 100
RTE 16.003 16x1/2" 78 10 50 200 RTE 32.002 32%32 290 ] 10 40
RTE16.016 16x3/4" 63 10 50 200 RTE 16.023 16x1/2" 80 10 50 200
@ Coepyenve npamoe RIE20:012 20X/z8 22 1 =0 200 IR @R U A RTE 20.024 20x1/2" 93 10 25 100
@) C HaKMAHO raiikoit RTE 20.013 20x3/4" 90 10 50 200 € BHYTPeHHel pe3b6oit RTE 32.007 3951" 152 5 5 2
RTE 25.035 25x3/4" 174 5 25 100 ;
RTE 25.014 25%1" 101 5 25 100 ¥rONOK CORQUHHTEBHA RTE 16.015 16x1/2" 72 10 50 200
Cizz.t:;z::za :re’:rg:ﬁ RTE 16.002 16 98 5 25 cC € Hapy#Hol peatoi RTE 32.008 32x1" 155 10 10 20
(HakMaHas ranka, eBPOKOHYC) RTE 20.011 20 108 5 2 100
RTE 16.008 16x1/2" 200 5 25 100
Yronok
C HaCTeHHbIM KpenjieHnem
RTE 20.009 20x1/2" 220 5 25 100
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Yronku, PPSU

Kpenex ans MoHT X Tpybonpoeonos

WN306paxeHne HaumeHoBaHune ‘ ApTukyn Pasmep Bec, rp ‘ MakeT, Wt ‘ Kopob6ka, wt ‘ YnakoBka, WT M306paxeHune HaumeHoBaHue
RTA 16.009 16x16 12 10 250 -
é . RTA 20.010 20%20 19 10 150 =
Yronok coeguHutenbHbli 90° PPSU
w RTA 25.005 25x25 31 5 100 -
@ RTA 32.002 32x32 55 5 50 =
MeTannuuecknii OUMHKOBAHHbIN
XOMYT AnA Tpy6 C pe3nHOBOW
Mn cTuHbI NpoKnazKoii, 6onTom
¢
—7 o ) MnacTHa MoHTaXHaa B ~ B
,ﬂg" ¢ '@ ANA HACTEHHOTO yronka RTE01.030 200 !
;W.W MnacTvHa moHTaxHaA 150 mm ana 2-x RTE02.150 B 477 1 _ B
m HaCTEHHBIX YrONKOB )
DukcaTop
nna Tpy6

HaumeHoBaHune

OUTVHT KONNEKTOPHbIIA RTE 09.016 16 38 1 10 100

"eBpOKOHyc" 16x2,0

OUTVHT KONNEKTOPHbII

"eBPOKOHYC" 20%2,0 RTE 09.020 20 45 1 10 100

Ckoba AKopHas
ana Tpy6

MNopknioyeHne p an TopoB

RTE 16.030 16, L-330 Mm 1 10 40
MoHTaxHan TpybKa
[NA NoAKNioYeHna pagmatopa
RTE 20.030 20, L-330 mm 1 10 40 Aiobenb-Kpiok
OAVIHAPHbIV
Kow LOBKM ANa NpUcoegmHEeHNa MOHT XHbIX TPY6OK
M306pakeHne HaumeHoBaHue ApTuKkyn Pasmep Bec, rp MakeT, wT | Kopo6bKa, T | YnakoBKa, T
KoHLOBKa AnA MOHTaXKHOM RTE 12.030 15x1/2" 30 1 50 200
Tpy6OKM
[io6enb-Kpok
NBOHON
b CLI LRI LI oL RTE 34.030 15x3/4" 40 1 50 200
TPY6KM (€BPOKOHYC)

ApTukyn

OMGKO012

OMGK034

OMGKO001

OMGKO054

RTK.F 16.200
RTK.F 20.100
RT K.F 25.100
RT K.F 32.060

RTK.S 16-20.200

RT K.DO 16-25.030

RT K.DD 16-25.030

RT K.DD 16-32.030

Pasmep

1/2"(20-24mm)

3/4"(25-29Mm)

1"(32-37mm)

5/4"(40-45mm)

216
@20
@25
232

D16-20Mm

@16-25MM (70MMm)

@16-25MM (70MMm)

@16-32mMmm (100MMm)

KATAIIOT 2022 |

YnakoBkKa, Wt

100

100

100

100

200
100
100
60

200

30

30

30

H 6opbl ans nopknioyeHus

M306pakeHne

HaumeHoBaHue ApTuKyn MakeT, wT | Kopo6Ka, WT | YnakoBKa, WIT

KpaH LWapoBbiil BHYTPEHHWIA-
Hapy»XHblii, HaKnJHaA raiika @15
(koMnnekT 2 Wwr. B 6nuctepe)

RTO 07.075 215 435 - 10 -

WNuctpyment Royal Thermo ans moHT x

YnakoBka, WT

M306pakeHne

HanmeHoBaHune ApTuKyn

r y .
KomnnekT pyuHoro
ROYAL THERMO VIHCTPYMEHTA A1 MOHTaXa

RTT.16.032 16-32 6800 1
Tpy6onposoAos
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YCJTOBUA SKCTNYATAUMN

npOGKTMpOBaHVIe, MOHTaX U 3KCriyaTauna CMCTeEM OTONNEHMUA AO0J/DKHbI OCYLLECTBIATLCA B COOTBETCTBUU C Tpe6OBaHMﬂMM aeny-

HOLWWUX HOPMATHUBOB:

FOCT 31311-2005

C160.13330.2012

CM73.13330.2012

CI131.106.2002

MPUBOPBI OTOMUTEJIbHbIE. O6uwine TexHnYeckne ycnosus.

OTOMNEHME, BEHTMNALMA M KOHONUMOHMPOBAHME BO3AYXA

BHYTPEHHME CAHUTAPHO-TEXHWUYECKWE CUCTEMbI 30AHUM

MPOEKTUPOBAHWE M CTPOUTE/IbCTBO MHXXEHEPHbIX CUCTEM OJHO-
KBAPTWMPHbIX XW/1bIX JOMOB

CO 153-34.20.501-2003 [paBmna TeXHUYECKOM 3KCMAyaTaLMmM 3NEKTPUYECKMX CTaHLMI 1 ceTel Poc-

cuiickont Menepauuu

HopmaTuBHble TpeboBaHUs:

TpeboBaHue

OTonutenbHble NPUHOPLI AOMKHbI ObITb MPOYHBIMU U FEPMETUYHBIMU U BbIAEPXKMBATL NPOOHOE faBNeHue
BOJbl MM BO3AYyXa, MpeBbillatollee He MeHee YyeM B 1,5 pa3a MakcuManbHoe paboyee faBneHue, HO He Me-
Hee 0,6 Mla.

OTonutenbHble NpMbOpLI, COBpaHHbIE C MOMOLLbI0 HEPa36OpPHbLIX COeAUHEHWMI, Hepa3bopHble COOPOYHbIe eaun-
HWLLbI, HAXOAALMECS NOA AABNEHUEM TEMIOHOCUTENS, @ TAaKXKe CEKLMU OTOMUTENIbHbIX MPUOOPOB LOMKHbI Bbi-
LepXXMBaTb T’MAPABIUYECKME UCTbITAHUS HA CTATUYECKYIO MPOYHOCTb NPU AABIEHUM:

- He MeHee 3,0 MakcMManbHOro paboyero faBneHus - Ans NUTbIX;
- He MeHee 2,5 MakcumanbHoro paboyero faBneHuns - 4N Npoymx.

OTKIOHEHUS 3HaYEeHMUsI HOMMHAIbHOTO TEMIOBOTO NOTOKA OTOMMTENIbHOr0 NP1bOopa OT 3asiBIEHHOTO U3rOTO-
BUTENEM LLOMIXKHbI ObITb B Npefenax oT MUHyC 4% oo nntoc 5%.

OTonuTtenbHble I'Ipl’l60pb| [LO/KHBI ObITb MOCTOSHHO 3aMOMHEHbI BOAOM KaK B OTOMUTENbHbIE, TaK U B MEXO-
TonuTeNbHblE MEPpUOAbI. OI'IODO)KHEHI/IG CUCTEMDbI OTONIEHMUA OOMNYCKAETCA TONTbKO B ABaAPUMHBIX cny4aax Ha
CpOK, MUHUMANbHO HeobxoaMMbll Ans YCTpaHeHUda aBapuu, HO He 6onee 15 CyT B Te4yeHune roga.

OTonuTenbHble I'IPI/I60pr nocne OKOH4YaHUA OTAET0YHbIX pa60T HEeo6Xx0AMMO TLLATENIbHO OYUCTUTb OT CTpou-
TE/IbHOro Mycopa 1 npo4vnx 3a|'p$13HeHl/1171. OTtonutenbHble I'IpMGOpr, NnocCTaBageMble yNnakoOBaHHbIMU B 3aLLUNT-
HYIO NJIEHKY, 0CBOOOXAAKT OT HEE NOC/Ie OKOHYAHUS MOHTaXa.

OTonuTenbHble NpMbopbl HEOBXOAMMO OUMLLATb OT MbIAK Nepej HayanoM OTOMUTENbHOTO Ce30Ha U Yepes
Kaxzble 3-4 mec paboTbl.

TeMnepaTypa NOBEPXHOCTH LOCTYMHbIX YACTEN OTONUTENbHBIX MPUBOPOB, BO3AYXOHArpeBaTeel, a Takxe

Tpy6OMNpOBOLOB CUCTEM OTOMJIEHUS U BHYTPEHHErO TEMIOCHAGXEHMS He [OMKHA NPEBbIWATh MaKCMManbHO
LOMYCTUMYIO MO NPUAOXKEHMIO [] C y4ETOM Ha3HAUYeHUA MOMELLEHWI B XUIbIX, 0BLIECTBEHHBIX UM aAMUHU-
CTPATMBHBIX 3AaHUSX UM KATErOPUM NMPOU3BOACTBEHHBIX MOMELLEHMH, B KOTOPbIX OHM PAa3MELLAIOTCS.

B unbIx 30aHMAX MakCUManbHas TeMnepartypa TenaoHOCUTeNs AN ABYXTPYOHbIX cucTeM - He Bonee 95°C,
[ON9 0AHOTPY6HbIX - Hebonee 105°C

AKTyanusupoBaHHasl pefakLims
CHwIT 41-01-2003

AKTyanu3npoBaHHas pefakums
CHwuI 3.05.01-85

UcTouHMK

n. 5.2
FOCT 31311-2005

n.53
rOCT 31311-2005

n. 54
FOCT 31311-2006

n. 10.2
FOCT 31311-2007

n.10.3
FOCT 31311-2006

n.10.4
FOCT 31311-2007

n. 6.1.6, npun. 1
CMN 60.13330.2012

10

11

12

13

14

15

16

17

18

19
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[ns oTonuTenbHbIX NpM6OPOB M TPy6ONPOBOAOB B AETCKMX AOWKOMbHBIX MOMELLEHMUSX, NECTHUYHBIX KIEeTKax
1 BECTUOIONAX AETCKMX LOLWKObHbIX YUPEXAEHUI CNeAyeT NPeayCMaTp1BaTh 3alLMTHbIE OFPaXAEHNS A5
OTOMUTENbHBIX NPUOOPOB U TEMIOBYIO U30/ALMI0 TPYBONPOBOAOB.

L1 5KUNbIX MHOFOKBAPTUPHBbIX, 0OLLECTBEHHbIX, AAMUHUCTPATUBHO-ObITOBbLIX M MPOMU3BOACTBEHHbIX 34aHMUI
CPOK C/1Y>Obl OTONMUTENbHBIX MPUMOOPOB M 060PYA0BAHUA AO/KEH BbITb HE MeHee 15 feT, TpybonpoBOLOB - He
MeHee 25 neT.

HoMuWHabHbIN TENNOBOM NOTOK OTONMUTENBHOTO NpUbopa He CleayeT NPUHUMaTb MeHbLLIE YeM Ha 5% munu Ha
60 BT Tpebyemoro no pacuery.

[lnvuHy oTonuTenbHOro Npubopa ciefyet onpenensTb PacCyeToM U NpUHMMaATh He MeHee 75% ANUHbI CBETOBO-
ro npoema (0KHa) B 60/bHMLAX, AETCKMX AOLIKOMbHBIX YYPEXAEHUSX, LWKONAX, AOMAX A/s MPECTapesbiX U UH-
BannaoB U 50% - B XXMbIX 1 0OLLECTBEHHbIX 34aHUAX.

Mpu NpUMEHeHUN AeKOPATUBHbBIX IKPAHOB (PELLETOK) Yy OTOMMUTENbHbIX NPUOOPOB CneayeT obecneynBaTb A0-
CTYN K OTONMWUTENIbHBIM MPMBOPaM 415 UX OUNUCTKM.

Y oTonuTEbHLIX MPUOOPOB CIeAYET YCTaHaBAMBATL PErYAMPYIOLLYIO apMaTypy.

B 5Ku/bIX M 06LWLECTBEHHbBIX 34aHUAX Y OTOMUTENbHbIX MPUOOPOB CNeAyeT, Kak NpaBuo, yCTaHaBAMBATH aB-
TOMaTUYecKkue TepMOpPErynaTopbl. ABTOMaTUYECKME TEPMOPEryasTOPbl LOMYCKAETCS He YCTaHaBAMBATb NpU
TEXHUYECKOM 060CHOBAHMU. [1pM NPUMEHEHUM AEKOPATUBHBIX 3KPAHOB MO 6.4.6 TEPMOPEryNSTOPbI LOMKHbI
MMETb TEPMOr0/I0BKY C BbIHOCHbBIM AATYUKOM.

B cuctemax otonnexus cnepnyet npeaycMaTpuBaTb yCTpOl;ICTBa ANa ynaneHna Bo3ayxa n X ornopoXxHeHus.

[p1 MOHTaXe v HanaLke aBTOMATUYECKMX TEPMOPErYASTOPOB OTONMUTENbHbIX MPUOOPOB 415 TOFO YTOObI B
npeaenax CMCTeMbl MOXHO 6b1/10 4OBUTHCA MAEANbHOrO MMAPABAMYECKOrO YPaBHOBELWMBAHMS, A8 KAXKA0r0
OTOMMUTEILHOTO NMpMBOPa AOMKHA 06EeCneYnBaTLCS COOTBETCTBYHOLLAS BO3MOXHOCTb HACTPOMKM MYyTEM Mpes-
BapUTENIbHOM PEryIMPOBKM 3a CUET PErYINPYEMOr0 OrpaHUYeHMs X04a TEPMOCTATUYECKOrO KlanaHa.

YKNOHbI NOABOLOK K OTOMWTENbHBIM NpUGOpaM CreayeT BbINoAHATb 0T 5 4,0 10 MM Ha ANMHY NOABOLKM B CTO-
DOHY ABWXeHWS TennoHocuTens. Mpu AnuHe noABoAku Ao 500 MM yKNOH Tpy6 BbINOHSATL He CledyeT.

PekoMeHayeTcs NpUMEHSTL ABYXTPYGHbIE CUCTEMbI OTOMIEHUS. B MO3TaXHbIX TPY6GHBIX Pa3BOAKAX PEKOMEH-
LYeTCs NPUMEHSTB!

- «/Iy4EBYI0» CXEMY C LIEHTPANIbHO PACMONONKEHHBIMM MOAAIOLMM M 06PATHBIM KONNEKTOPaMMU;
- MOMYTHYIO ABYXTPYGHYIO CXEMY C pa3BOAKOM MO NepuMeTpy AoMa.

PerynupytouLyto apMaTypy A48 0OTONUTENbHBIX NPUOOPOB 0AHOTPYOHbLIX CUCTEM OTOMNEHUS CNefyeT NPUHM-
MaTb C MMHUMasbHbIM TMAPABANYECKMM COMPOTUBIEHMEM; AN1S NPUBOPOB ABYXTPYOHbBIX CUCTEM — C MOBbI-
LIEHHbIM COMPOTUBAEHMEM.

B kauecTBe 3anopHoi apMaTypbl PEKOMEHAYETCS MCMOMb30BaTh WAPOBbIE KPaHbI.
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TAPAHTUHBIE YCITOBMY

Ha otonutenbHble npubopsl Royal Thermo pacnpocTpaHsieTcs rapaHTus. lapaHTus AeicTBYyeT C MOMEHTA NPOAAXM Ha CPOK, YKa-
3aHHbINA HUXKE:

AntoMuHueBble paguatopsl: Biliner ALUM, Revolution 500 u 350, Indigo 10 net
Bumetannuueckune paguatopsl: Revolution Bimetall 500 u 350, Indigo Super, Vittoria Super, Vittoria 15 net
BbumeTtannuueckue paguatopsl Pianoforte, Biliner 25 net
CranbHble naHenbHble pagnaTtopsl Compact, Ventil Compact, Hygiene 10 net

JneKkTpuyeckme KOMMIEKTYHOLWME BHYTPUNObHbIX KOHBEKTOPOB Atrium FL

(BeHTUNATOPSI, 6I0KM yNpaBAeHUs, TEPMOCTATbI) 2rona

Ycnosus 3KCnyaTaunm KaXKaoro otonnTenbHOro npm6opa RoyalThermo nponuncaHbl B TEXHNUYECKOM NacnopTe Ha I'IpM60p.

McnbiT HUSE BHYTPEHHMX C HUT PHO-TEXHUYECKMX HOPM

Mo 3aBepLUEeHNI0 MOHTAXHbIX PabOT AOMKHbI ObITb BbINOAHEHbI UCMbITAHUS CUCTEM OTOMNEHWUS B COOTBETCTBMM C TPeOOBAHUSIMU
CM 73.13330.2012 (akTyanusnposaHHas peaakumns CHulM 3.05.01-85).

fMapocTaTnyeckoe UCnbiTaHue BOASAHbIX CUCTEM U NPUOOPOB OTOMEHUS [ONXKHO NPOM3BOANTLCS NOA AABNEHMEM, paBHbIM 1,5
paboyero fasneHus. Mo GakTy NpoBeLeHWs UCTbITAHUIA COCTABNSETCS akT BBOAA CUCTEMBI M MPUOOPOB OTOMAEHUS B IKCMIyaTaLMIO
B YCTaHOBNIEHHOM dopme.

Skcnny T ums npubop

JKcnayataums CUCTeEMbI OTONNEHMS [OMKHA OCYLLECTBASTLCA B MOAHOM COOTBETCTBMM € HopMamu CT160.13330.2012 1 CMM 73.13330.2012.

B npouecce akcnnyaTaumu Bo u3bexaHue Bbixoaa Npubopa M3 cTpos 3anpeLiaeTcs:

e OTKOYaTb NPUBOP OT CUCTEMBI OTOMNEHMS (NepeKpbIBaTb 06a 3aNOPHbIX BEHTUAS Ha BXOAE W BbIxoAe Npubopa) 3a uckitove-
HUEM ClyYaeB TexobCNyXMBaHUS 1 LeMOHTaxa npubopa;

e pEe3KO OTKPbIBaTb BEHTUN OTK/IOYEHHOIO OT OTONNEHMS NpUBOpa BO M3bexaHWe ruapaBanyeckoro yaapa;

e YCTaHaBNMBaTb NpUBOP B CETb rOPSYEro BOLOCHABKEHMS;

*  WUCMNONb30BaTb TEMJIOHOCUTENb, HE COOTBETCTBYIOLMI TPEOOBAHMAM, MPUBEAEHHbBIM B TEXHMYECKOM nacnopTe 1 B «[paBunax
TEXHWYECKOM 3KCMayaTaumm 3NeKTpPUYeCKUX CTaHumii u ceteit PMO» P 34.20.501-95;

e CMyCcKaTb TENIOHOCUTENb U3 CETU OTOMNEHMS NPU NepepbiBax B paboTe 1 OCTaHOBKE B NIETHWI NepuoL 33 UCKIOYeHUEM aBa-
PUIHbIX CUTyaLMii U NpodunakTuueckmnx pabot, Ho He Bonee 15 aHen B rogy;

e WMCMNONb30BaTh TPY6bl U NPUBOPHI B KAUECTBE 31EMEHTOB 3NEKTPUYECKUX Lienei, HanpuMep, As 3a3eMeHus;

e CaMOCTOSTENbHO OCYLLECTBASTb NEPEKOMMOHOBKY CEKLMOHHbLIX MPUBOPOB C LENbi YMEHbLUEHUS MU YBEUYEHUS KONKYeCTBa
CeKLMI, a TaKKe 3aMeHy OTLAEeNbHbIX CEKLMI NpMBOpPOB;

e [lonycKaTb AeTei K BEHTUNSM U BO3AYLIHbIM KNanaHaM, yCTaHOBNEHHbIM Ha npubope.

[ p HTUIHbIe 06SI3 TenbCTB

. FapaHTml pacnpocCTpaHAETCA Ha BCe /J,ed)EKTbI, BO3HMUKLLME MO BMHE 3aBOAA-U3TOTOBUTENA.

. [Moa BbINONHEHMEM FapaHTlAVIHbIX 0643aTeNbCTB NOHMMAETCS 3aMeHa CeKLMm pagnatopa C Npon3BOACTBEHHbIMU /J,e(beKTaMM,
BbIAB/IEHHbIMWM B Mpouecce s3kcnayaTaumm pagmatopa.

. FapaHTvm HE pacnpoCTpaHAETCA Ha ,L'J,e(beKTbI, BO3HMKLINE NO BUHE I'IOTpe6l/ITEJ1$I MNN TPETbUX NTUL, B PE3YNbTaTe HapyLuean?t
npaBu TDAHCMOPTUPOBKKU, XpPaHEHUA, MOHTaXa U yCﬂOBMVI 3KCnnyaTaumun, ykadaHHbIX B 4dHHOM TEXHUYECKOM NacnopTe.
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