





































































































































































































Y3nbl HUXHEro noaknto4YeHnqd

Y37bl HWKHEro NOAKMOYEHUS NPUMEHSIOTCS NS NOAKIKYEHMS OTONUTENbHBIX NPMB0POB
C HUKHUM pacronoXeHWeM NpUCOeaUHUTENbHbIX LTYLLEPOB C MEXOCEBbIM PACcCTOs-
Hnem 50 MM K pa3BoasLLmMM TpyboNpoBOAaM FOPU30OHTaAsbHbIX ABYXTPYOHbIX CUCTEM
oTtonneHus. C NOMOLLbIO LIAPOBbLIX 3aTBOPOB, BCTPOEHHbIX B Y3€/1, MOXHO OTK/THOYUTb
OTONUTENbHbIV NpMBOP ANS ero TEXHMYECKOro 06CNYKMBAHNA UM LeMOHTaxa 6e3
OMOPOXXHEHUS BCEW CUCTEMbI OTOMNEHMS. Y3/bl U3rOTABAMBAKOTCS B NPSMOM U yrNo-
BOM WCMONHEHUAX

TexHUYeckmne xapakTepuUCTUKH

XapakTepucrtuka Ep. usm. Ha nopauy/Ha obpatky
[apaHTng nert 5
CpefZHuii MoNHbIN pecypc LMK bl 5000
CpepnHasa HapaboTka Ha 0Tkas3 LUMKbl 5000
MakcumanbHoe paboyee nasnexHune 6ap (Mna) 10 (1,0)
McnbiTaTenbHoe gaBnexne 6ap (Mna) 16 (1,6)
MakcumanbHas paboyas TemnepaTtypa TeNAOHO- oC 120
cutens
MakcumanbHag TemMnepaTypa okpyKatoLlen cpesbl °C 70
[lonycTumas BNaXXHOCTb OKPY>KatoLLen cpeabl % 80
MakcurManbHoe cofepaHue rukons % 50
YcnoBHas nponyckHas cnocobHocTb, Kv M3/4ac 2,48
Eggﬁoﬂ,ﬂquﬁaﬁ 33KPbITbIA Y381 NPU PASHOCTU AAB- 2/, 0
MoHTaxHoe nonoxexune noboe
Bec 1 rabapuTHble pasmepsl:
ApTukyn RTO 53.001 RTO 53.002
npsMon yrnoBOM
3/4" HI - 3/4" HP 3/4" HI - 3/4" HP
Bec, rp. 318 391
Pasmepbl A-B-C, MM 65-30-70 75-30-60
AnanTtepbl 415 Y310B HUHErO NMOAKMOYEHMS:
ﬁgzz;emﬁlggjf”“ HIXHero iﬁ :F; RTO 55.001 36
ApanTep 418 Y3/10B HUKHEFO 3/4 RTO 55.002 6

NOLKIYEHNS KOHUYECKUIA
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Tepmoronosku

TepmocTaTMyeckme rofnoBKM (TEPMOrON0BKM) MPUMEHSAIOTCS
[L15 aBTOMATUYECKOro NOALEPXKaHUS 334aHHOM TemMnepaTypsbl
B XKWbIX, MPOM3BOACTBEHHbIX U XO3ACTBEHHbIX MOMELLEHMSAX
nyTem ynpaBneHns TepMOCTaTUYECKUMU BEHTUNSMU, PErYANDY-
OLWMMKM Nofavy TeNNOHOCUTENS B Npnbopbl oTonneHus. Tepmo-
ronoBka GUKCUpyeTCs Ha Kopnyce TepMOCTaTUYECKOrO BEHTUNS
C NMOMOLLbIO HaKMOHOW raiku ¢ pe3bboit M30x1,5 Henocpen-
CTBEHHO Haf, ero WTokoM. Micnonb3oBaHWe TepMoperynmpy-
foLleit apMaTypbl NO3BONISET aBTOMATUYECKM MOALEPXKMBATD
TemMnepaTtypy BO34yxa B NOMELLEHMSX Ha 3aaHHOM YPOBHe C
ToYyHOCTbo g0 1°C

[nsa BeHTUbHOM
BCTaBKM M30x1,5

TexHUYeckme XxapakTepucTmkm

XapakTtepucrtuka

[apaHTHa

HanonHuutens cunbdora

[lnanasoH perynupoBaHus TemnepaTypsbl
MakcumManbHoe paboyee faBneHune

MakcuMManbHbIM nepenag 4aBNeHUS Ha BEHTUE
Mncrepesnc

MakcumanbHas paboyas TemnepaTtypa TenaoHoCUTens
[onycTumas TemnepaTypa OKpyKaruen cpeabl
[onycTtumas npenenbHas BNAXXHOCTb OKpYyXatolwei cpebl
MpucoeanHUTENbHBIN pa3mep

LiBeT kopnyca

/0

MpUMeHeHWe TepMOCTaTUYECKOM FONOBKM C BbIHOCHBIM LATYNKOM
TeMnepaTypbl HEO6XOAMMO B TOM C/lyyae, KOraa TepMocTaThye-
CKUWE FroNOBKM CO BCTPOEHHbLIMMU LAaTYMKAMU MOTYT BbiTb 3aKPbIThI
3aHa BeCKaMu, MOMELLEHbI MOZ 3KpaH OTOMUTENbHbIX NPUBOpPOB,
WU UHBIM CNOCOBOM 3aropOXKEHbI; YCTAHOB/IEHbI BEPTUKANBHO
WK pa3MeLLeHbl B Y3KMX HULWAX, MOTOMY YTO NOA06HOE pac-
MONOXKEHWE AeNaeT HEBO3MOXHbIM TOUYHOE peryMpoBaHue.

[nA BeHTWUbHOM
BcTaBky Danfoss

En. usm. 3HauyeHue
net 5
3TUnaueTat
°C OT +6 () no +28 (5)
Gap (MMa) 10 (1,0)
6ap (mla) 1,0 (0,1)
°C 0,49 0,4
°C 100
°C ot -15 go +55 ot -15 go +50
% no 85

M30 x 1,5/CLICK

RAL 9016
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KOﬂj‘leKLI.Mﬂ TexHnuyeckne xapakTepucTuku
ON3AUH-BEHTUNEN
XapakTepuctuka En. usm. 3HaueHue
Bentnnun Royal Thermo ausaiH-cepum
pa3paboTaHbl CeLnanbHo AN NOLKI0- fapanTys ner >
YeHWs AM3aiH-paaMaTopoB U MOJOTeHLe- MuHMManbHbIiA pecypc LMK bl 10 (1,0)
cywurtenei. BeHTunmn npumeHatoTea ons Hapa6oTka Ha oTka3 LMK bl 1,0 (0,1)
4YHOM perynMpoBKM pacxoaa TemnaoHo-
Py perymmp P A YCNoBHbIV AnameTp MM 110
cnTend, npoxoadaulero Yyepes otonuTenb-
HbIit NpMUBOP B CUCTEMAX OTOMAEHUS U MakcumanbHaga paboyas TeMnepartypa TenjoHoCUTeNs °C +5 .. +55
XO3ANCTBEHHO-MUTLEBOIO BOAOCHABMEHMA. MakcumanbHoe paboyee faBnexHue 6ap (Mna) 80
BeHTunu Takke no3BongOT MONHOCTbIO
McnbiTaTenbHoe aaBnexHue 6ap (Mna) 2,9
OTKNt04aTb NpUBOP 1 AEMOHTUPOBATL €ro
Ha CTaduM OTAEN0uHbIX paboT. Mpenenbl TeMmnepaTypbl OKPYXKatoLLEH Cpeabl C 50
MoHTaXHoe nonoxeHue noboe
PeMoHTONpUrogHoCTh PeMoHTOMNpUroaeH
[lonycTMas BNaXXHOCTb OKpYKatoLlei cpefbl % 80
KpyTawmit MOMeHT Ha py4Ky BEHTMAS Hm He 6onee 2,0
MponyckHas cnocobHOCTb yrnosot / npsamoi, Kv M3/4ac 2,83 /1,54
1/4 obopoTa 0,46 /0,5
[ponyckHasg cnocobHOCTb YrnoBow /
npAMOV, Kv 1/2 obopoTa M3/4ac 1,13/0,92
1 obopot 2,21/1,41

Bec 1 rabaputHble pa3mepbl:

ApTukyn RTE 50.022 RTE 50.021 RTE 50.026 RTE 50.027 RTE 50.028
PIANO PIANO CUBE CUBE CUBE
npsMon YrnoBOM oceBo npsaMon yrnoBOM

1/2" 1/2" 1/2" 1/2" 1/2"

Bec, rp. 345 325 445 445 415

Pasmepsbl A-B-C, MM 84-27-71 81-27-81 84-40-71 84-40-71 72-40-84

Takxe B HoMeHknatype Royal Thermo LOCTynHbI KOMMNEKTbI
LN9 NOAKNKYEHUS PaAMaToOpOB B AM3AMH-UCNONHEHUN: Tep-
MOCTaTUYeCKWUIA BEHTWUMb, BEHTWUb HA 0OpaTHY NOABOLKY U
TepMOoronoBska:

Habop TepmocTaTuueckmit
npamoit DE LUXE (xpom) 1/2 RTE 50.025 541

Habop TepMocTaTMyeckui
npsiMoii DE LUXE (xpom) 3/4 RTE 50.025 510






MOHTAX

1 TTOLKITIOHEHINE
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YKa3aHUs MO MOHTAXY PAAUMATOPOB

MoHTax pagmatopoB Royal Thermo fomkeH oCyLWwecTBASTbCA N0
TEXHOMOrMM, 06eCneYnBatoLLEN MX COXPAHHOCTb U FepMETUYHOCTb
COeaMHEHWI COrNacHo TpeboBaAHUAM TEXHUYECKMX YCIOBMIA U
[EeNCTBYHOLWMX HOPMATMBHbBIX AoKyMeHToB: CIM 73.13330.2012
(akTyanusunposaHHag pegakuma CHulM 3.05.01 «BHyTpeHHMe
CaHUTApHO-TEXHUYECKME CUCTEMDIY), @ TakxKe TpeboBaHUAM,
YKa3aHHbIM B laHHOM PYKOBOZCTBE.

K MoHTaxy paamatopos Royal Thermo paspeluaeTcs npuctynatb

TONbKO MpW COBNOAEHUM CNEeayLWMX YCNOBUIA:

e [lp¥ HaNM4MKM TENNOTEXHUYECKOTO NPOEKTa, pa3paboTaH-
HOro NPOEKTHOW OpraHu3aLmMei 1 yTBEPXKAEHHOTO IKCMNy-
aTUpYtoLLEl OpraHun3aumeit, OTBETCTBEHHOM 33 CUCTEMBI
OTOMAEHUS 343aHUI U COOPYXKEHMI, B KOTOPbIX ByaeT ocy-
LLEeCTBNATbCS MOHTAX.

e MOHTax LOMKEH NPOU3BOANTLCS CNELMANU3NPOBAHHBIMUI
MOHTaXXHbIMU OpraHM3aLUaMu.

e [locne pOCTUXKEHMS paaMaTtopoM KOMHATHOM TeMmnepaTypbl
ecTecTBeHHbIM 06pa3oM, 6e3 NpUMEHEHNS MOCTOPOHHMX
HarpeBaTe/ibHbIX NpUBOpPOB.

e [lp¥ HaNM4MM BO3MOXHOCTU 00S3aTENBHOIO NePeKPLITUS
BXOAa M BbIX0oA npubopa.

MOHTaX palMaTopoB PEKOMEHYETCS NPOU3BOAMUTb, HE CHMas

3aLUMTHOM ynakoBku. MNepen noakntoyeHnem 0b6sg3aTenbHo Npo-

M3BECTM 334YUCTKY TOPLLOB CEKLLMOHHOIO Npmubopa oTonneHus.

YnakoBKy peKoMeHAyeTCs CHUMaTb Nocie OKOHYaHUs BCex

OTAENOYHbIX U MOHTAXHbIX paboT B NOMeELLEHNM

MOHTaX pagnatopoB HeobxoAMMO NPOM3BOAMTL B MeCTax,

0603HaYeHHbIX TpeOOBAHUAMM MPOEKTHOW AOKYMEHTALLMK, MPU

cobnopeHnn cnepyrowmx ycnosumi (puc. 1):

e PaCCTOsHWE OT NOBEPXHOCTU CTEH HEOOXOLMMO NPUMEHSTL
8 npegenax 20-100 mm;

e PACcCTOSHWE OT HM3a pajmMaTopa [0 BepxXa NOAOKOHHMKA
LOMKHO 6bITb B Mpeaenax 100-120 mm;

*  pacCTogHWe OT nofia 40 HM3a npmbopa AOMKHO ObiTh B
npegenax 100-120 mm.

B oaHOTPYBHbIX cncTEMax oTonneHus obg3aTenbHO Hanuymne
3aMblKatoLLero yyactka (barnaca) nepep pagmatopom. Juametp
[LlaHHOTO y4acTKa A0MKeH 6bITb MeHbLUE YeM AMaMeTp OCHOB-
Horo TpybonpoBsoza.

Ha Bxome 1 BbixoAe paavaTtopa peKoMeHAyeTCs ycTaHaB/m-
BaTb apMaTypy, NO3BO/AOLLYHO MOMHOCTLIO NEPEKPbIBaTL MOTOK
TEMNIOHOCUTENS Yepes paauaTop 41 ero 3aMeHbl, PEMOHTA W
TEXHWUYECKOTO 0BCTYKMBAHMA.

B ofiHOTPY6HbIX CMCTEMAX OTOMAEHMS OMYCKAETCS YCTaHABNUBAThL
TEPMOpPErynpyHLLY apMaTypy C MPOMYCKHOM CMOCOBHOCTLIO
(Kvs) He MeHee 1,8 M*/4 AN OLLHOCTOPOHHErO MOAK/YEHMS, U
1,5 M3/4 Npu ABYXCTOpOHHEM MoAKItoYeHUn. HecobntoaeHne
3TOr0 NpaBmaa He NO3BOAUT LOCTUYL TpebyemMoro Kosbduum-
€HTa 3aTeKaHWs TeNIoHOCUTENs B paamaTop.

Ha kaxaom pagmatope fomKeH ObITb YCTAHOBAEH PYYHOM MK
aBTOMAaTUYECKMIA BO3YXOOTBOAUMK.

PapmaTop cnenyeT ycTaHaBnMBaTh CTPOro ropn3oHTanbHo. OTK-
NIOHEHWE OT rOPU30OHTANN PaanaTOpPHOM COOPKM He AOMKHO
npesblwatb 0,5 MM Ha kaxzable 800 MMm.

B ABYXTpybHbIX cMCTeMax oTonaeHns obsg3aTeNnbHa yCTaHOBKaA
perynupyLero BEHTUAS Ha NOABOAKE K Mpubopy M 06paTHOW
MHUK AN TUAPABAMYECKO BanaHCMPOBKM CUCTEMbI NPU eé
Hanapnke.

Mpu anuHe npnbopa, B TpU 1 Bonee pa3 NpeBbIWAoLLEN ero
BbICOTY, PEKOMEHYeTCs MCMNONb30BaTb AMATOHANbHOE MOA-
KNntoueHue.

/ Fﬁm 20®

20-100 mm

PucyHok 1.
PaccToanua npu MoH-
Taxe panmaTopos

o —

KpenneHue papnatopos

MoOHTax pafnaTopoB BeLETCS TONbKO Ha NMOATOTOBIEHHbIX
(OLUTYKATYPEHHbIX 1 OKPALLEHHbIX) MOBEPXHOCTAX CTEH C MOMO-
LLbKO OPUTMHANBHbBIX HACTEHHBIX KPOHLUTEMHOB UM HA YMCTOM
Nosy C UCNONb30BaHMEM DUPMEHHbIX HAMOJbHbIX KPenaeHu.
KonmyectBo KPOHLUTEMHOB M X PACMONOXEHNE AOMKHbI 0be-
CNeYnTb HaLleXXHOe KpenaeHue paanaTopos.

[py HaMoNbHOM YCTAHOBKE PaAMaTopa HamosbHble KPOHLLTEMHDI
npefBapUTENbHO KECTKO KpPensT K Moy, a 3aTeM Ha HMX ycTa-

/4

HaBNMBAOT PALMATOP M MOLK/KOYAOT €ro K NOABOASILMM TPy-
60nNpoBOAaM C YCTAHOBKOM 3aMOpHO-peryampyoLein apmaTtypebil.
[ns pagnatopoB fo0 12 cekumii MCNONb3yiTe ABa KPOHLUTEMHA
(HaMONbHBIX UK HacTeHHbIX). Ing pagnatopos 12 cekuumi
ncnonb3yiTe 60 3 KPOHLUTEMHA (MPY UCMOAb30BAHMM HACTEH-
HbIX KDOHLUTEHOB OZMH M3 TpexX AO/KEH OblTb pacnonoxeH
BHUW3Yy B cepeanHe npubopa, ocTaBluMecs [1Ba - BBEPXY MO
Kpasm npnbopa).



[na cTanbHbIX NaHenbHbIX paamMatopos ganHoin no 1400 mm .
MCNONb3yNnTe 2 KpOHWTENHa, npu anvHe 1400 MM u Bbiwwe - 3
KPOHLUTEMHA.

Mpyu HACTEHHOM W HaMOJbHOM MOHTaXe paanaTopoB crenyet
nsberaTb Cly4aeB MX HEMPABUIbHOM YCTAHOBKM: .

*  C/IMLIKOM HWM3KOro pasMelleHus, T. K. Ipu 3a30pe Mexay
NoaOM M HM30M pagmatopa MeHee 100 MM, yMeHbLUaEeT-
3 deKTMBHOCTL TEN00OMeHa 1 3aTpyaHaeTcs ybopka .
nof pafuaTopom;

e YCTQHOBKM PaZMaTopa BM/IOTHYO K CTEHE WK C 3330pOM
MeHee 25 MM, yxyawatoLlen TenaooTaady npubopa 1 Bbi3bl-
BAOLLLEN CKOMMIEHME MbIAN HaL NpubopomMm;

KATAJIOT 2020 |

CIMLIKOM BbICOKOM YCTAHOBKM, T. K. NPU 3a30pe Mexay
nosOM M HU30M pagmnatopa bonee 150 MM, yBennunsaeTcs
rpafiMeHT TeMnepaTyp BO34yxXa MO BbICOTE MOMELLEHUS,
0COOEHHO B HUXHEN ero yacTu;

CIMLIKOM Manoro 3a3opa Mexay BepXoM pagmatopa u
HM30M NOAOKOHHMKA (MeHee 90 MM), T. K. TpU 3TOM YMeHb-
LIAEeTCs TeNM0BOM MNOTOK paamaTopa;

HEBEPTMKANBbHOIO MONOXEHUS CEKLMIA, T. K. 3TO yXyALWwaeT
TEMNOBble XapakTePUCTUKM U BHELIHWI BU, PaAMaTopa;

McnbiTaHue BHYTPEHHMX CAHUTAPHO-TEXHUYECKMX CUCTEM

Mo 3aBepLIEHNID MOHTaXHbIX PaboT AOMKHbI ObITb BbIMOAHEHbI UCMBITAHWUS CUCTEM OTOMAEHMS. [MAPOCTaTUYECKOe UCTbITaHUE BOAS-
HbIX CUCTEM M NPUOOPOB OTOMNEHMS LOMKHO NPOM3BOAMUTLCS NOA AaBNeHWeM, paBHbIM 1,5 paboyero gasnexus npubopa. Mo dbakty
NpoBeAeHNS UCMbITAHMI COCTABNSETCA aKT BBOAA CUMCTEMbI M NPUOOPOB OTOMIEHNS B SKCMIyaTaLMI0 B YCTAHOBNEHHOM dopme.

B kBapTMpax 06bI4HO CYLLECTBYHOT ABA BMAA CMCTEM OTOMAEHMS: OLHOTPYOHAsa cucTeMa oTonneHns 1 AByxTpybHas. CxeMbl NoKBap-

TMPHOM Pa3BOAKM NpeACTaBieHbl HA PUCYHKe 2.

> —
HAHEHHHH HAHEHAHH
POPO—g4g 5 o
D i
> —
HAHEHHHH HHEHAHH
I - 5 O
D G
> —
HAHEHHHE HAHEHAHH
I - 5 o
D G
PucyHok 2.
CxeMbl MOKBapPTUPHOW Pa3BOAKM

—
HEHAHHHH
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<~
—_—
HEHAHHHH
-
<~
—
HEHAHHHH
-
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=
2 Cxema N°1. OdHompydHas BepmukanbHas cucmeMa co cMeweHol dadnacHou nuHuel (Sokoboe
< nodkniyeHue npudopa omonneHus). Tpydel cmanbHele BodozazonpobodHbie. bes pezynupobku
()]
= meMnepamypsl men/aoHocumens.
=
o
=]
[=%
c
()
12
12
=]
5 Tun, Mapka, Kod
© 0d03HaYeHUe Macca
5 odopydobaxus, 3abod- Eduruua
= HauMeHobaHue u mexHuyeckas xapakmepucmuka| dokymeHma Kon-Bo eduHuUbl, MNpumeyaHue
S usdenus, uszomobumensb | usMepeHus
° u onpocHozo K2
mMamepuana
{ nucma
, 1 2 3 L 5 6 7 8 9

b§1 1 [Mpudop omonneHus cekuUoHHbIU no pacyemy no pacyemy | Royal Thermo wm. 1,00 no pacyemy
1=}
S 2 |Npodku (nebbie-npabeie) RT02 Royal Thermo wm. 4,00 Es;::::;ir:c; Snucmepe
f=]
I
= 3 |Kpan Maebckozo @15 RT02 Royal Thermo wm. 1,00 Es;:jg:;z‘:c; Snucmepe
=
o< 4 |3aznywka ¢ ynaomHUMensHLM KonbuoM @15 RT02 Royal Thermo wm. 1,00 flocmabdasemca
=1 koMnnekmoM B daucmepe
§ 5 | KpoHwmeUHb aHkepHble ¢ didenem 7,2x170 MM RT06 Royal Thermo wm 2,00
2] paH wapoBuid BH-Hap HakudHas zadka ptima . oyal Thermo wm. ! !
0 6 |K Bl B 0 ika @15 Optimal RT0 07.013 | Royal Th 2,00 0,21
S 7 |Bo4oHok pe3sbda Hap. ‘I/2"x6lJ MM RT0 23.001 Royal Thermo wm. 2,00 0,071
5 8 | TpodHuk pessda BH-BH-BH 1/2" RTO 12.001 | Royal Thermo wm 2,00 0,097
': 9 |Konmpzalka 1/2" RTO 24.001 Royal Thermo wm. 2,00 0,011
rg' 10 [Mydma pessda BH-BH 1/2" RTO 15.001 | Royal Thermo wm. 2,00 0,042
:‘3 11| BoyoHok (czow no FOCT 6357-81) 1/2" wm 2,00 0,087

12 | Tpyda cmanshas BIM no FOCT 3262 1/2" M. no pacyemy
€
2 Nlucm
5 TunoBbie cxeMbl 00BA3KU
< 1
g om | Alucm | Ndoxgw_| Modnucs | flama npudopob omonneHus

/6
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=
2 Cxema N°2. OdHompydHas BepmukansbHas cucmeMa co cMeweHol daunacHou nuHued (dokoboe
S nodk/lyeHue npudopa omonneHus). Tpydel cmansHele BodozazonpobodHele. MexaHuveckoe
[}
= pEZl_.]/lUpOE]GHUE meMnepamypsl menaoHocumens.
=
o
[=]
[=N
c
(-}
12
12
g
B OEUD?HZSEP:S,E Kod Macca
5 odopydobaHus, 3abod- Edunuua
z HaumeHoBaHue u mexHuveckas xapakmepucmuka | GokymeHma Uadenus uszomobumens | usmenenus Kon-Bo | eduHuusl, MpumMeyaHue
b= U 0NPOCHO20 ! P K2
mMamepuana
= naucma
_ 1 2 3 L 5 6 7 8 9

l§1 1 |Mpudop omonneHust cmanbHOU NAHEAbHbIO no pacyemy no pacyemy | Royal Thermo wm. 1,00 no pacyemy
=}
° Mocmabnsemcs 6
= 2 |Kpan Maebckozo {15 Royal Thermo wm 1,00 KoMnAeKMe ¢ NpUBOPOM
=)
I
= 3 |3aznywka c ynnomHumensHeM KonbuoM B15 Royal Thermo wm 1,00 flocmannemcs B
s KoMnnekme ¢ npudopoM
“% L |HacmeHHbIO KpoHWMeUlH amﬁenb/cuMopeabl M6x60 Royal Thermo wm. 2,00 Mlocmabnsemcs 6
5 KoMnnekme ¢ npudopoM
§ 5 | Benmunb pyuHol pezynupobku npsmol @15 RTO 50.003 | Royal Thermo wm. 1,00 0,224
@ 6 |Kpax wapobsil BH-Hap HakudHas 2aika @15 Optimal RTO 07.013 | Royal Thermo wm 1,00 0,21
- 7 |Bo4oHok pesbda Hap. 1/2"x60 MM RTO0 23.001 | Royal Thermo wm. 2,00 0,071
E 8 | TpolkHuk pessda BH-BH-BH 1/2" RTO 12.001 | Royal Thermo wm 2,00 0,097
rg 9 |Konmpzaika 1/2" RTO 24.001 Royal Thermo wm. 2,00 0,01
rg 10 [Myoma peswda Bu-BH 1/2" RT0 15.001 | Royal Thermo wm 2,00 0,042
=] 11| BoyoHok (czon no FOCT 6357-81) 1/2" wm. 2,00 0,087
=

12 | Tpyda cmanbHas BIM no FOCT 3262 1/2" M. no pacyemy
&
2 Nucm
5 TunoBbie cxeMbl 08B53KU
2 ; npudopod omonneHus 2
< Wam.| Nucm N°dokym. Modnuck | lama P P

/77
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=
2 Cxema N°3. AbyxmpydHas BepmukanbHas cucmema (Sokoboe nodkawdeHue npudopa omonneHus). Tpydsl
= cmancHele BodozasonpobodHbie. ABmoMamuyeckoe pezynupobaHue meMnepamypbl mennoHOCUMENS.
2
=
o
[=]
[=N
c
()
=]
E
=]
=}
pus)
S
Ig Tun, mMapka, Kod
0d03Ha4eHue Macca
= HaumeHoBaHue u mexHudeckas xapakmepucmuka| dokyMeHma oBopydobanus, 3abod- Edunuua Kon-bo | edunuusl MpumMeyaHue
= g
P usdenus, |uszomobumensb | usMepeHus
f=)| U 0NpoCHOZ0 K2
=) mMamepuana
- nucma
K 2 3 4 5 6 7 8 9
< 1 |Mpudop omonneHUs CEKUUOHHbIU no pacyemy no pacyemy | Royal Thermo wm. 1,00 no pacyemy
Z, 2 [Npodku (nebeie-npabbie) RT02 Royal Thermo wm. 4,00 MocmaBnsiemea
=) komMnnekmoM B aucmepe
3
g 3 |Kpan Maebckozo {15 RTO02 Royal Thermo wm. 1,00 I'Iocmnﬁnﬂemcg 5
5 KOMN/eKmom nucmepe
4 |3aznywka c ynnomHumensHsIM KonsuoM @15 RT02 Royal Thermo wm. 1,00 Ez;::s:;i:tz Snucmepe
o
E 5 | KpoHwmeUHbl aHkepHble ¢ diodenem 7,2x170 MM RT06 Royal Thermo wm 2,00
rz 6 [Benmunb mepmMocmamuyeckul npsMol #15 RTE 50.013 | Royal Thermo wm. 1,00 0,237
rg 7 |Benmuns Ha odpamHyw nodbodky npsmod @15 RTO 50.007 | Royal Thermo wm 1,00 0,191
:O 8 | TepMozonobka xudkocmHas M30x1,5 RTE 50.030 | Royal Thermo wm. 1,00 0,14
9 | Tpyda cmanbHas B no FOCT 3262 1/2" M no pacyemy
[
=)
e Nucm
. Tunobele cxeMbl 08Ba3ku
p 3
o
< W3Mm.| lucm N°GokyM. | Modnucs | lama nPU50P05 omonaeHuUs

N
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MepB.npum.

Cnpad.N°

Cxema N°4. [1ByxmpydHas zopu3oHmanbHas cucmeMa (duazoHanbHoe Nodk/YeHue npudopa
omonneHus). Tpydsl nonunponuneHobsie. AbmoMamuyeckoe pezynupobaHue meMnepamypbl
mennoHoCcUmens.

o
E
S
rg Tun, Mapka, Kod
= 0do3Ha4eHue Macca
o oBopydobanus, 3abod- EduHuua _
o HaumeHobBaHue u mexHu4eckas xapakmepucmuka| dokymeHma Kon-Bo | eduHuusl, MpumedaHue
= usdenus, uzzomobumens | usMepeHus
U 0NPOCHO20 K2
mamepuana
- nucma

S, 2 3 4 5 6 7 8 9
LD 1 |Mpudop omoNNEHUS CEKUUOHHbIU no pacyemy no pacyemy | Royal Thermo wm 1,00 no pacyemy
=
=] Mpodku (nebbie-npabbie) RT02 Royal Thermo wm 4,00 flocmabasemcs
< KoMnnekmoM B dnucmepe
2 Kpax Maebckozo 15 RT02 Royal Thermo wm 1,00 Es;:::::]ir:c; Snucmepe
=)
I
2 4 | 3aznywka ¢ ynnomHumensHuM Konbuom @15 RTO02 Royal Thermo wm 1,00 flocmabasemca
§ KoMnnekmoM B dnucmepe
[as] 5 | KpoHwmedHsl aHkepHble ¢ dindeneM 7,2x170 MM RT06 Royal Thermo wm 2,00
o 6 [BeHmunb mepMocmamuyeckul ocebod ¢15 RTE 50.015 | Royal Thermo wm 1,00 0,237
E, 7 | Benmunb Ha oBpamHuw nodBodky yznobod @15 RTO 50.005 | Royal Thermo wm 1,00 0,191
': 8 | Tepmozonobka xudkocmHas M30x1,5 RTE 50.030 | Royal Thermo wm 1,00 0,14
r‘t::; 9 |Mypma komB. pasbemuas HP 20x1/2" PP-R wm 2,00 no pacyemy
= 0| TpoiHuk nonunponuneHobsid @20 PP-R wm 2,00 no pacyemy

1| Tpyda noaunponunexobas @20 PP-R M. no pacyemy
c
e Tunob 56 flucn
= unooblie CXeMbl 000A3KU
< A
2 o | Alucm | Woxyw_| Modnuce | Aama npudopob omonneHus

/9




| ROYALTHERMO

=
2 Cxema N°5. [ByxmpydHas 2opu3zoHmansHas cucmeMa (Sokoboe nodk/wyeHue npudopa omonaeHus).
= Tpydsl u3z cwumozo nonusmunena PE-X EVOH. Ckpbimbil MoHmax mpydonpoBodod. ABmomamuyeckoe
()
= pEZl_J/IUDObGHUE meMnepamypsl menaoHocUmMens.
3 5 &
0’ 7
\\
SN
‘\"
s Q
= N
e \/\ VA
] \‘
g Y
o
L
0 2
13
\ 11
"oy
ey
" 12 (b
12 @ "
1 13
13
Tun, Mapka, Kod
0d03Ha4YeHue Macca
odopydobanus, 3abod- EduHuua
o HauMeHoBaHue u mexHuyeckas xapakmepucmuka| GokyMeHma Kon-Bo | edunuusl, Mpumeyanue
g usdenus,  |uszomoBumens | usMepeHus
g U ONPOCHOZ0 K2
mMamepuana
o nucma
z 1 2 3 L 5 6 7 8 9
3 1 [Mpudop omonneHus ceKUUOHHbIU no pacyemy no pacyemy | Royal Thermo wm. 1,00 no pacyemy
=
2 |Npodku (nebeie-npabbie) RT02 Royal Thermo wm 4,00 Es;:::::]zr:c; Snucmepe
=
w
3 3 |KpaH Maebckozo @15 RTO02 Royal Thermo wm. 1,00 Eg;:ﬁg:;z:c; Snucmepe
=
o L | 3aznywka ¢ ynnomHumenbHeM KonbuoM B15 RT02 Royal Thermo wm. 1,00 flocmabnnemes
= koMnnekmoM B daucmepe
S 5 | KpoHwmedHsl aHkepHble ¢ dndenem 7,2x170 MM RT06 Royal Thermo wm. 2,00
g 6 |BeHmunb mepMocmamuyeckul ocebol 12115 RTE 50.015 Royal Thermo wm. 1,00 0,237
> 7 |Bermunb Ha oBpamyi nodbodky yzaobod @15 RTO 50.005 | Royal Thermo wm 1,00 0,191
é 8 | TepMozonobka xudkocmuas M30x1,5 RTE 50.030 | Royal Thermo wm 1,00 0,14
o 9 | KonuoBka 31 MoHmaxHol mpydku 1/2" AXlOpress RTE 12.030 Royal Thermo wm. 2,00 0,03
g 10 | MoHmaxHas mpydka KoHeyHas 16, 330MM AXIOpress RTE 16.030 | Royal Thermo wm. 2,00 0,171
5] -
© 11| Mpece-Bmynka 8na mpydei u3 cuumozo AXiOpress | RTE 16010 |Royal Thermo | wm. 8,00 0,014
5 noausmunexa @16
S 12| TpodHuk 90° 16x16x16 AXlOpress RTE 16.007 | Royal Thermo wm 2,00 0,08
o
= 13 ;:gf;zua cwumozo nonu3munena PE-X EVOH AXlOpress RTE 80.016 | Royal Thermo M no pacyemy
§ 7
ucm
- TunoBbie cxeMbl 08B53KU
< 5
< M3m.| Nucm N°GokyM. Modnuck | lama nDUEOPOh omon/aeHus

(o)
)
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=
2 Cxema N°6. [ByxmpydHas zopuzoHmanbHas cucmema. ModkawyeHue npudopa omonneHust PIANOFORTE
= TOWER. Tpydsl u3 cwumozo nonusamuneHa PE-X EVOH. Ckpeimbid MoHmax mpydonpobodob.
()
= MexaHu4yeckoe DEZU/IUDO&GHUE meMnepamypsl menagHocumens.
®3
©?
& ok
L @2
NN
il SN
o il
=] { 5 o
S A 0’
= § \ilﬂl g
[wn} N Iiﬁil e
[k
1 ) \'l'l‘,l!
i
il
S il
It
) \il'l.li
il
\ﬂﬁl
b ||l -
il BN
. | .
. i N
‘ . Ui
I III|I '
I
24, 8 )
8 o ]
POt
7 |
’ 2g 25209
12 @7 S10
PN 6
12 @)
10 12 Cop. S 12
e 1070 10
1%,
10 %
12
Tun, Mapka, Kod
oBo3naverue odopydobaHus 3abod- Edunuua Mocea
HauMeHobaHue u mexHu4eckas xapakmepucmuka| dokymeHma upagaenua ! U3zomoBumens | usMeneHus Kon-Bo | eduHuusl, MpumMeyanue
U ONPOCHO20 ! P K2
Mamepuana
o aucma
sl [ 2 3 L 5 6 7 8 9
Z 1 [Mpudop omonneHUsi CEKWUOHHBIU PIA]NDD;EUSTE no pacyemy | Royal Thermo wm. 1,00 32.9861?[]— Mo puz::lTEum—ZZ
5 .
o
(== 2 |Npodku (nebbie-npadsie) RT02 Royal Thermo wm. 4,00 flocmabnaemcs
KoMnnekmoM B Baucmepe
< Mocmabnsemcs
gn 3 [Kpan Maebckozo @15 RTO2 Royal Thermo wm. 1,00 KomMnnekmom B Baucmepe
= 4 | 3a2nywka ¢ ynnomHUMenbHLIM KonbuoM @15 RT02 Royal Thermo wm. 1,00 Mlocmabasemca
o KoMnnekmoM B daucmepe
I — -
; 5 ::Cxl';l[?]::lalu kpoHwmelH diodens/ camopessi no pacvemy | Royal Thermo wm. 4,00 Es;r:;?:;zmccansuaopw
‘g 6 | AusalH-Benmunb yznobod 1/2" XpoM PIANO RTE 50.022 | Royal Thermo wm. 2,00 0,325
g 7 | Ompaxamens xpom kpyzaeid 1/2" RTO 23.007 | Royal Thermo wm 2,00 0,01
@ 8 | BouoHok xpoM dns du3adn-Benmuned 1/2" no pacyemy | Royal Thermo wm. 2,00 ne Mo pacyemy 50-60-80MM
pacyemy
E 9 [Y20n0K € HACMEHHBIM KpenneHueM 2041/2" BP AX|Opress RTE 20.009 Royal Thermo wm. 2,00 0,108
] R
© 10| MPecc-Bmyaka 8ns mpydel us cuumozo AXiOpress | RTE 20020 |Royal Thermo |  wm. 8,00 0,026
5 noAu3MuUAeHa [Z‘ZIJ
5 11| TpodHuk 90° 20x20x20 AXl|Opress RTE 20.006 | Royal Thermo wm 2,00 0,014
o
= 12 ;ggig ;3 cuumozo nonu3munera PE-X EVOH AXlOpress RTE 80.020 | Royal Thermo M. Mo pacyemy
c
2 Tunob 56 P
= unolOblie CXeMbl 000A3KU
< 6
< N3M.| Nucm N°dokym. | Modnuck | lama nPU60DOb omonneHus
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é Cxema N°7. [ByxmpydHas zopu3soHmanbHas cucmema (HuxHee nodknwyeHue npudopa omonneHus).
c
=4 Tpydbl u3z cwumozo nonauamunena PE-X EVOH. Ckpeimbil MoHmax mpydonpoBodob. ABmomamuyeckoe
<7}
= pEZg/lUpOE]UHUE meMnepamypsl menagHocumens.
=
e 6’
(=%
c
(o)
*
65- O3
Ze
L2
=K
9
1
9
i NS
Tun, Mapka,
odo03Ha4eHue Ked Macca
odopydobaHus, 3abod- Edunuua
HauMeHobaHue u mexHuYeckas xapakmepucmuka| GokymeHma Kon-bo eduHuUbl, MpumMeyaHue
o uadenus, u3zomobumers | usMepeHus
g U ONPOCHO20 K2
mamepuana
S Aucma
5 1 2 3 L 5 6 7 8 9
ﬂ'::; 1 |Mpudop omonneHust cmanbHOU NAHENbHbIU no pacyemy no pacyemy | Royal Thermo wm 1,00 no pacyemy
o
= 2 |KpaH Maebckozo g15 Royal Thermo wm. 1,00 flocmabnsemcs B
KOMNAekme ¢ nNpudopoM
“§-, 3 | 3aznywka ¢ ynnomHumenbHLIM KonbuoM B15 Royal Thermo wm. 1,00 Esr::/?eh:r:eemcmnsuﬁopom
1=}
= 4 |HacmeHHeid kpoHwmedH didens/ camopessi M6x60 Royal Thermo wm. 2,00 flocmabrsemcs &
9 KOMNAekme ¢ NpudopoM
= Royal Ther-
S 5 | Tepmozonobka xudkocmHas mun kpenneHust CLICK 013G707 wm 1,00 0,17
= mo-Danfoss
L=}
I 6 AauTmep an? y310B HuxHezo nodk/KYeHus RTO 55.001 | Royal Thermo um 2,00 036
§ 3/4"HPx1/2"HP ¢ YnAOMHUMENbHbIM KO/bUOM
@ 3anopHelld y2nobol knanaH HuxHez0
m 7 nodknioserus 3/4°HE x 3/4°HP RTO 53.001 | Royal Thermo wm 1,00 0,318
E 8 | Konuobka 315 MoHmaxHol mpydku 3/4" AX|Opress RTE 34.030 | Royal Thermo wm. 2,00 0,097
rg 9 |MoHmaxHas mpydka koHeyHas 16, 330MM AXIOpress RTE 16.030 Royal Thermo wm. 2,00 0,171
2 19| TPece-Bmynka 815 mpydul u3 cwumozo AXIOpress | RTE 16.010 |Royal Thermo| wm. 2,00 0,014
5 nonuamunexa W16
o
= " &?gf;;a cwumozo noausmunera PE-X EVOH AXIOpress RTE 80.016 | Royal Thermo M. no pacyemy
g 7
ucm
- Tunobbie cxembl 00B53KU
o 7
g fom] Mucm | Ndokgm_| Modnucs | flama npudopob omonneHus

(0e]
N
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=
2 Cxema N°8. [1ByxmpydHas zopu3oHMaAnbHAs cucmeMa (HUxHee nodkal4eHue npudopa OMONAEHUS).
=4 Tpydbl yHUBepcanbHble MemannononuMepHsie Pex-b/ Al/Pex-b. Ckpbimbid Mormax mpydonpobodob.
()]
= ABmoMamuyeckoe DEZl_.jﬂUDOE][lHUE meMnepamypsl menAoHoCcUmMens.
=
o
=]
[=8
[ ==
(.-
12
10
10
Tun, Mapka,
odo3Ha4eHue Kog Macca
odopydobaHus, 3abod- Eduruua
HauMeHobaHue u mexHu4eckas xapakmepucmuka| GokyMeHma Usdenus UszomoBumens | usmeneus Kon-bo eduHuUbI, MNpumeyanue
U ONpoCHO20 ! P K2
mamepuana
nucma
1 2 3 L 5 6 7 8 9
1 Mpudop omonneHuA cekuUoHHLD HuxHee VITTORIA VD | no paciemy | Royal Thermo wm. 1,00 no pacyemy
nodkloyeHue
o 2 |Npodku (nebeie-npabbie) Royal Thermo wm. 3,00 Es;::s:;imcmnsuﬁopw
E
]
: 3 |Kpan Maebckozo @15 Royal Thermo wm. 1,00 Es;:;f:;imcmnsuﬁopom
c
S L | 3aznywka ¢ ynnomHuMenbHLM KonbuoM B15 Royal Thermo wm 2,00 Es;:?s:;imcmnsuﬁopom
=
- 5 [Hanpabnsiowas nomoka Royal Thermo wm 1,00 flocmabasemcs b
S KoMnnekme ¢ npudopoM
s }
:3 6 |BenmunbHas Bcmabka ¢ npedHacmpolkol Royal Ther- wm 1,00 flocmabasemcs b
= mo-Danfoss KOMNAekme ¢ npudopoM
L=l Adanmep 3ns y3nob HuxHez0 NodKAKWYEeHUs Mocmabnsiemcs &
I
= ! 3/4L"HPx1/2"HP ¢ ynnomHUMENbHBIM KOAbUOM Royal Thermo wm 2,00 KoMnaekme ¢ npuSopoM
= TepMozonobka xudkocmHas mMun KpenneHus Royal Ther-
4]:3: 8 cLIcK 013G707 mo-Danfoss wm 1,00 0,17
E- 9 |KpoHwmedHbl aHkepHble ¢ dndenem 7,2x170 MM RT06 Royal Thermo wm 2,00
Lo} 3anopHbil yznobod knanaH HuxHezo
m
10 nodknierus 3/4°Hx3/ 4°HP RTO 53.001 | Royal Thermo wm 1,00 0,318
o - -
E| | n|Cocdunenue npanoe ¢ Buympenned pesedol 16| xyino0cc | RTE 16.002 | Royal Thermo | wm 2,00 0,098
S (HakudHas 2alka, eBpokoHyc)
- 12 - : AXlIOpress RTE 16.001 Royal Thermo wm 2,00 0,017
Z Mpecc-bmynka dns yHubepcanbHou b y
S MemannononuMepHou mpydel 16
o
— Tpyda yHubepcanbHas MemannononuMepHas
13 Pex-b/Al/Pex-b #1642,7 AXl|Opress RTE 70.016 | Royal Thermo M. no pacyemy
[
g Tunob 56 flucm
o unooblie CcXeMbl 000A3KU
< 8
E Wsm] Mucm | Wedoxgw | Modnucs | flama npudopob omonneHus
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BBEAEHUE

[laHHOe u3naHue NpeaHa3HayYeHo ANs BCeX OpraHM3aLiii U YacTHbIX JIULL, KOTOPbIe YYaCTBYHOT B CO34aHMM COBPEMEHHbBIX TEXHUYE-
CKMX peLIeHWii Npu NPOEKTUPOBAHUM U MOHTAXe MHXKEHEPHbIX CUCTEM.

B naHHOM pyKOBOACTBE NPUBELEHbI TMAPABANYECKME U TEXHUYECKME MOKa3aTeNu, KOTopble HEOHXO0LMMO YYMTLIBATb NPU NPOEKTU-
poBaHuu cuctembl Tpybonposonos AXIOpress, a Takke AaHbl PEKOMEHAALMM MO MOHTAXY AaHHOW cucTeMbl. JaHHOe pyKOBOACTBO
YYMTbIBAET AEMCTBYIOLLME €BPONENCKNE U POCCUICKME CTaHAAPTbl U CAHUTAPHO-TEXHUYECKME HOPMbI B CTPOUTENBCTBE.

Cucremy AXIOpress MOXHO MPOEKTMPOBATb, yCTaHABAMBATL M 3KCMIYaTMPOBATb TOMbKO COMMACHO HACTOSLLErO TeXHUYECKOro pyKo-
BOJCTBA.

1. ONMNCAHME CHUCTEMBI

CoBpeMeHHbI MUp TEXHONOIMI TpebyeT HOBble TEXHUYECKME peLleHus, N03BosaLLImMe 0becneynTs 4OATOBEYHOCTb, HAAEXKHOCTb U

yA06CTBO Nt0OLIM MPUMEHSEMBIM CUCTEMAM.

AXIOpress — KOMNIEKCHas cMcTeMa MHOTOCIOMHBIX M OAHOCIOMHbIX TPYO U3 CLUMTOrO NOAMSTUAEHA, COYETAIOLWAN B cebe OTNINYHbIe

noTpebuTenbckme CBOMCTBA, KA4eCTBO M HaaexXHOCTb. CucteMa Tpybonposoaos AXIOpress BktoYaeT:

*  YHMBEpCaNbHyK MeTannononmMmepHyto Tpyby PE-Xb/Al/PE-Xb;

e Tpyby M3 CLUMTOrO NOAUSITUNEHA C KMCIOPOAHbIM B6apbepom PE-Xb EVOH;

e Tpyby U3 cwuToro nonnstuneHa PE-Xb;

*  COeduHUTenbHble AeTanu (GUTUHTU) U3 NaTyHKU, NpeaHa3HavYeHHble AN coeanHeHns Tpyb Mexay cobow, a Takxke C MeTannum-
YecknuMu TpybaMu 1 3aNopHOM apMaTypo.

Tpybonposonobl AXIOpress cooTBeTcTBYHOT TpeboBaHuam TY 2248-00-66831808-2013, TOCT P 52134-2003

(c u3MeHeHuaMu) «TpyObl HANOPHbIe U3 TEPMONIACTOB M COEAMHUTENbHBIE AETANN K HUM L1 CUCTEM BOAOCHAOXKEHUS 1 OTOMNNEHMS.

06Lwue TeXHUYeCKMe YCIOBUS», @ TakKe AeMCTBYOWMM HopMaMm PO.

Ob6nactb npUMeHeHMUs

Cuctema Tpybonposogos AXIOpress npegHa3HayeHa Ang NpMMeHeHUa B caeaywmx o61acTax B COOTBETCTBUM
C Knaccom akcnnyataumm cornacHo FOCT P 52134-2003 (1abn. 26):

1. CucTeMbl LEHTPanbHOro U UHAMBWUAYANbHOMO OTOMEHUS

2. CucteMbl BHYTPEHHETO BOAOCHAOXEHMS

3. CucteMbl NOBEPXHOCTHOIO OTOMNEHMUS:

*  XW/ble U NPOMbILLNEHHbIE 34aHUS;

e CKNALCKME NOMELLEHHS;

e CaMONETHble aHrapel;

e rapaxu;

e TOproBble, CNOPTUBHbIE, KYNbTYPHO-Pa3BaeKaTeNbHbIE W BbICTABOYHbIE KOMMIEKCHI;
*  cobopbl (xpambl);

e My3eu;

e TENAWLbI M OpaHXEPEWN.

4. CucteMbl X0N0A0CHABXKEHNS

5. Cuctembl NHEBMOMPOBOAOB

6. C1cTeMbl CHEroTasHus:

e B3/I€THO-NOCaJ0YHbIE MOOCHI U BEPTONETHbIE NOLWALKK;

e roabe3aHble LOPOXKM W NeLexoHble 30Hbl, TPOTyapsl;

e MaHAYChbl, CTYNEHbKU NECTHUL, METPOMONUTEHA;

e 3BTOMOOWAbHbIE MAPKOBKW, aBTOCTOSHKM;

e ¢yTbONbHbIE NONS, CTAAMOHbI U CNOPTUBHbIE MIOWAAKM;

e KpOBAS 34aHWIA;

e MOCTbI.

Cucrema Tpybonposogos AXIOpress pekoMeHA0BaHa K NPUMEHEHUIO B CMCTEMAX OTOM/IEHUS U BOLOCHAOXEHUS NPW BbICOTHOM U
CEpUINHOM CTPOUTENLCTBE.

86



KATAJIOT 2020 |

Mpeumyuwectsa cucremsl AXIOpress

. PaspabotaHo coBMecTHO € «HUW CaHTexHMKM;

* 100% npou3BoacTeo B Mtanuu;

e JIOCTYMHbIA UHCTPYMEHT AN MOHTaXa;

e PexkomeHOOBaHO AN BbICOTHOTO CTPOMUTENLCTBA;

e TexHuka coeanHeHus 6e3 ynnoTHUTENen C MOYTH NONHLIM COXpaHEHUEM BHYTPEHHETO CeYeHUs;
e [anbBaHMYeCKOe MOKPbITUE HUKENEM;

e YCTOMYMBOCTb K BbICOKOMY [aBNEHMIO M TEMNepaType;

e Hu3KUiA KO3POULMEHT LWEPOXOBATOCTH, YTO 0BEeCneUYnBaeT CTOMKOCTb K «3apacTaHuio» Tpyb KOTNIOBbIM KaMHEM;
e BO3MOXHOCTb 3aMOHONMYMBAHWNS COEAMUHEHMUI B CTPOUTENbHBIE KOHCTPYKLMK;

e BbiCOKas aHTMKOPPO3UIMHAA YCTOMYMBOCTb M 3aLLmMTa OT LMD Y3MM KMCI0poaa B CUCTEMY;

. be3onacHOCTb C TMrMeHNYECKON TOYKKN 3pEHUS;

e JKCNNyaTauMoHHas ponroseyHocTb 6onee 50 net.

HapexHoctb cnctembl AXIOpress

»  TapaHTtna npoussoautens 10 neT u noraweHue BO3MOXHbIX yObiTkos 40 1 000 000%
*  be3onacHOCTb M HAAEXHOCTb CUCTEMbI MOATBEPXKAAIOTCS HanuuneM ceptndukatos cootsetctemna FOCT P, npoTokonos ucnbiTa-
HW 1 3akntoyeHneM OAO «HUM CaHTeXHUKM».

1.1. Texnonorus nponseoacresa 1py6 AXIOpress

OcHoBsoM Bcex Tpyb cuctembl AXIOpress aBASeTCS MONEKYNSPHO-CLUMTbIA nonnatunen PEX-b. Matepuan PE-X (cwuTbii nonmatu-
NIeH) NONyYaloT B NPOLLECCe «CLIMBKU» BbICOKOMONeKynspHoro nonnatunera (-CH2-CH2-), npy KOTOpoM OTAeNbHbIE MONEKYNSPHbIE
LLenoyKu NoAn3TUNEHa COEAMHAIOTCS B €AMHYI0 TDEXMEPHYHD CTPYKTYPY.

Bnaropaps cLMBaHMIO NONUITUNEHA YNYYLLIAOTCS:

e TepMOruapaBauMyeckue CBOMCTBA Tpyd

e YBE/NIMYMBAETCS YAAPOMPOYHOCTb NMPU HU3KOM TeMMNepaType 1 NPOYHOCTb Ha pa3pbiB
e  TOBbLIWAETCS YCTOMYMBOCTb K XUMUYECKUM U MEXAHUYECKUM BO3JENUCTBUAM.

B nponsBoactee Tpy6 AXIOpress ncnonb3yeTcs CUAaHONbHBIA METOA CLUMBKM (Mpo-
CTPaHCTBeHHbIN). CluMBaHWe MONEKYN NOAU3TUIEHA NPOUCXOANT NYyTEM NMPUBUBKM K
NOAUSTUNIEHY TPYNN CUAAHONbHbBIX COBAMHEHMI M nocneayolwen 06paboTkmn BOAOM C
06pa3oBaHMEM CMNAKCAHOBbLIX CBA3el. [1ng npom3BoacTBa TPy MCMONb3YOTCS CTaH-
[apTHble TpyOHble NMHMM Ha 6a3e O4HOLWHEKOBbIX 3KCTPYAepoB. [Tocne 3KCTpy3nu,
npw KOTOpPOM CTeneHb CLUMBKK cocTaBnseT He 6onee 20%, Heo6X0AMMO NPOM3BOAUTL
[ONONHUTENBHYH 06paboTKy BOAOM NpU NOBbIWEHHOM TeMnepaType AN AOCTUXKEHMS
CTeneHu CLUMBKK, NpeanucaHHom ctaHaapToM. Tpy6bl AXIOpress nocne 3KCTpy3um noa-
BeprakTcsa rmapataummn npu Temnepatype 95°C 6onee 5 yacos, NO3TOMY NOCTYMNaAtOT K
notpebutento co 100% roToBHOCTbIO.

MNonnmepHoe cbipbé aNns nsrotoneHms cnoés PE-X Tpy6, KOHTAKTUPYHOLWMX C BOAOW NMUTLEBOIO KayeCTBa U C CUCTEMOM OTOMNEHUS,
COCTOMT U3 NMOMNITUNEHA BbICOKOM NAOTHOCTM, CLUIMTOTO XMMUYECKMM METOA0M C MOMOLLbI0 cunaHa — PE-Xb.

bapbepHbIf CNOW C HU3KOM KUCNOPOAONPOHMLAEMOCTbIO (B cooTBeTCTBMM HOpMamu DIN 4726) BbINONHAET aHTUANDDY3NOHHYHO
DYHKLMIO U M3rOTaBAMBAETCS M3 STUNEHBUHUNANKOTONS (3TMNeHBMHKUAOBOro cnupta) — EVOH (c Bonoi HemocpencTBEHHOro KOH-
TakTa He UMeeT).

[ins kneeBoro (aAre3MoHHOr0) CN0S UCMOMbL3YITCS KOMMO3ULMKM HA OCHOBE TEPMOMIACTUYHBIX NONUMEPHbIX MaTepuanos, obnaaa-
olwme agresmnen K coefmMHaeMbiM Cnosam Tpybbl ¢ TeMnepatypor nnasnexms = 120°C.

Taknm 06pasoM, TpybonpoBOAbl M3 MONEKYASPHO-CLUMTOFO NOAMITUAEHA 061aAaI0T CleayLWMMKU CBOMCTBAMMU:

1.  MonekynsapHasg namsaTb — CNOCOBHOCTb K BOCCTAHOBNEHWMIO (DOPMbI MOC/IE Pa3MOPAXKMBAHMS UM Ype3MepHOro m3rnba.
2. Bbicokas yCTOMYMBOCTb K TeMNepaType U AaBNEHWUI0 NPW ANUTENbHOM CPOKE 3KCMyaTaumm.

3. DNacTMYHOCTb — BO3MOXHOCTb M3rnbaHus Tpybbl 6€3 yCTaHOBKM AOMOMHUTENbHbIX QUTUHIOB.

4. Huskuit Ko3ddULMEHT WepoxoBaToCTH, 4TO obecneymBaeT CTOMKOCTb K «3apacTaHuio» Tpy6 KOTIOBbIM KAMHEM.
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1.1.1. TexHonorus cBapku anOMUMHMEBOTO CNOS

MeTannononumepHsle Tpybsl AXIOpress apMupytoT antoMnHMeBon Gonbroi ¢ npumeHeHneM texHonornm T1G (Tungsten Inert Gas).
JT0 camas nepenoBas TEXHONOMMA CBAapKKM antoMUHKS, pa3paboTaHHas komnaHuei Dreisten (fepmanmg). 1o AaHHOM TexHONOrMK
antoMuHKUeBY0 dhonbry 060payunBatoT BOKpYr TpyObl M CBApMBAIOT BCTbIK BOJIbMPAMOBbLIM 3/1€KTPOLOM B Cpefle MHEPTHOrO rasa. 310
nossongeT obecneymTb paBHOMEPHOE pacnpefeneHne Harpy3ku Ha CTeHKM TpyObl M 3almMTUTb TpyDy OT Aedopmaumm 1 paspbiea
npu pe3KnX U3MEHeHUIX TeEMNePaTypbl AN AABNEHUS BHYTPU cucTeMsI. [puMeHeHne TexHonoruun TIG obecneymBaeT TOUHYHO,
O[LHOPOZHYIO U BbICOKOKAYeCTBEHHYH CBapKy, a TaKXe paBHOMEPHOEe pacrnpefeneHne Harpysku Ha BHYTPEHHWIA Cnoid. B otnmune
OT Tpy6, B KOTOPbIX alOMUHUIA CBApEH «BHaxnecT», B Tpybe AXIOpress HeT MecT, noaBepKeHHbIX AedopMaLnmn U paspbiBy Npu
M3MEHEeHUSX TeMNepaTypbl UK LaBNeHUS.

1.1.2. MonekynapHas namsts

Bce T1nbl CLUMTBIX NOAN3TUNEHOB 0613a8al0T MONEKYNSPHON NaMSATbIO — CMOCOBHOCTLI0 BO3BPALLATLCS B UCXOAHOE COCTOSHME Nocie
npekpaLleHns BO34ENCTBMS, Bbi3biBatoLWwero gedopmaumto. Apyrumu cnosamu, eciv Tpyby CUAbHO NeperHyTb UM 3aMOPO3UTb B HEN
BOAY, TO, KOTa Nef, pactaeT unu Tpyba nepectaHeT NoABepratbcs M3rnMbaHuio, OHa BHOBb MpUMeET GopMy, KOTOPY nMena a0 Aedop-
Maumun. [Ing yckopeHus npouecca BOCCTaHOBAEHUS GOpMbl TPYBY HYXKHO HarpeTb CTPOUTENbHbIM (DEHOM L0 MPO3PaYHOr0 COCTOSHMS.

Ona 1py6 AXIOpress TeMnepaTypa HarpeBaHus fomxHa coctasngte okono 100°C. Ecaum

Tpyby He HarpeBaTb, TO B MPOLLECCe HOPMaIbHOWM 3KCMIyaTauum ¢ paboynMm napameTpamu

TENJI0HOCUTENS UAK NPOCTO NPK XPAaHEHWM BOCCTAHOBNIEHWE 3aiiMET HO/blle BpEMEHU, HO

OKOHYaTeNbHbIV pe3ynbTaT OyaeT MAEHTUYEH: BU3YaNibHO Bbl He CMOxeTe 0B6HapYXMTb MeCTo

cunbHoro nepermba. HarpeBaHme 40 MPO3PayYHOro COCTOSHUS HE MPUBOAUT K KakMM-nbo

pa3pyLunTeNbHbIM NOCNEACTBMSM, U MOC/TE OCTbIBAHWS TPYyHa MOXET 3KCNAYyaTUPOBaATLCS C

paboynMu napaMeTpamu.

OT 3aMep3aHuns BOAbl BHYTPU CUCTEMbI TPYObI MONEKYASPHOCLUMTOrO NOU3TUNEHA HE CTPa-

[Lak0T COBCEM: Ha 3KCMNyaTaLMOHHbIE XapaKTePUCTUKK flehopMaLms U BO3BPAT B NMPEXHIO

tdopmy (bnarogaps MonekynsaipHon namati) He BansoT. OaHAKO 3TO 0B6CTOATENLCTBO HE PACMPOCTPAHIETCS HA CTa/IbHbIE YACTU CUCTEMBI.
Tem He MeHee, He0bX0AMMO NOHMMATb, 4TO Tpybbl AXIOpress npegHasHaveHbl 419 AAUTENbHOMO MCMOb30BaHMS B CMCTEMAX OTO-
nneHns/Boa0CHAOXEHNS/X0N0A0CHAOXEHMS NpW BNOMHE onpeaeneHHbix Temnepatypax ot -50 o 95°C u gaBneHuu, cooTeeT-
CTBYOLEM BbIOPAHHOMY KNaccy NpoYHOCTU. [IpyruMu cnoBamu, HOpManbHas 3KCnayataums Tpybbl He npesnonaraeT ee Harpesa
[10 NPO3pPaYHOro COCTOSIHUS C NOCNEAYHOLIMM MHOTOKPATHbIM M3rMBaHWEM MU PA3PbIBOM MYTEM NMPUNOXKEHWUS TMHENRHbIX YCUAUIA.

1.2. KoHTponb kavecTtsa

HapexHocTb paboTbl TpybonpoBoAa B 3HAUMTENLHOW Mepe OnpeaensieTcs NPUHATON KOHCTPYKUMEN COeaUMHEHMS, BKTHOYAKOLWMX
Tpyby U GUTUHT. ECTeCTBEHHO, YTO MCNONb3YEMbIN CNOCOO COeaMHEHMS AOMKEH NOLBEPraTbCs KOHTPOJI, rapaHTMpyoLLeMy pabo-
TocnocobHocTb TpybonpoBoaa. TexHuyeckme TpebOBaHMS U METOAbI UCMbITAaHUI COeAMHEHMI TPyD, NpefHa3HAaYeHHbIX 4S9 rops-
Yyero BOLOCHAOXeHUS U TeNNOCHabXeHUs, Mpeanncanbl psaoM CTaHAAPTOB, OAHMM M3 KOTOpbIX sBnseTcsd ctaHaapT EN ISO 15875
- «TpybonpoBofbl 415 rOpSYero n Xon04HOr0 BOAOCHAOXEHMS — CLUMTBIN MOAUITUNEHY.

Cucrema AXIOpress noasepraeTcs AeTaNbHOMY KOHTPOJIKO KaYeCcTBa Ha BCEX 3Tanax NpOM3BOACTBA. B KoMMIeKC UCNbITaHWI BXOAST
cnesytoLme NyHKTbI:

1. labaputHbie pazmepei

JTO OCHOBHOE TECTUPOBAHWE MHOTOCIOMHOM TPYObl C MOMOLLbIO MPOrpaMMbl KOHTPONS KavecTBa. [JaHHas NpoBepKa BKAKOYAET n3me-
peHUs AMaMeTpa U TONLMHBI OTAENbHbIX CI0EB TPYObl U BbINOMHAETCS B 1a60PaTOpUM C MOMOLLBH CaMblX COBPEMEHHbIX ONTUYECKMX
M3MepuTeNbHbIX NPUBOPOB B KOMMIEKCEe C NPOrpaMMHbIM obecnevyeHneMm, CnocobHbIM aBTOMATUYECKU BbINOAHATb U3MEPUTENbHbIE
TecTbl (pa3Mepbl TPYObl MCMBITLIBAKOTCA C MCMONb30BAHMEM Na3epHbIX AeTeKTOpPOB). CNOXHbIN ONTUYECKUIA MPOEKTOp NO3BOASET Npo-
BOAMTb MPOBEPKY NOMNEPEYHOro CeYEHNS CBApKM N1 TOro, 4TOObI YOeamuTbCs, NpaBuabHO M OHA BbIMOSTHEHA.

2. CToiKOCTb K pOCCNOEHUIO

He MeHee BaXKHbIM SBNSETCS UCMbITAHME HA CTOMKOCTb METANNONONMMEPHbIX TPYD K pacCcoeHUto, KOTOPOe BbIMOMHAETCS C UCMOSb-
30BaHMEM KOMMbOTEPU3MPOBAHHOIO CMIOMEPA, CNOCOBHOMO OLLEHUTH CUITY, HEOBXOLMMYIO AN OTAENEHUS aNtOMUHUEBOTO COS OT
BHYTPEHHero cios Tpy6bl (C10M ckneeHbl Mexxay coboi). OnpeaeneHve NpoYHOCTM KNeeBoro coeguHeHuns antoMmHuin-PEX npoxoaunt
Ha KoNbLEeBbIX 06pasuax Tpybbl wuprHon 10MM. Pe3ynbTaTthl TECTa NOCe KOMMbIOTEPHOM 06paboTKM BbIAAOTCA B Buae rpaduka,
MOKa3bIBaKOLWEro MPOYHOCTb COEAMHEHUS B KAXXA0M TOUKe ceveHms Tpybbl. [lng He HarpyxeHHbIx Tpy6 AXIOpress PE-Xb/AL/PE-Xb
3TOT NokasaTenb Haxoautca B npesenax ot 70 go 120 H/10 mm npu Hopme 50 H/MMm.
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3. McnbitaHme Ha narmb

NcnbitaHne Ha n3rnb npu 90° 9BnSeTCa OAHUM U3 MEXAHMYECKMX UCMbITaHMIA. ITOT TECT MPOBOAMTCS C UCMOMb30BAHMEM CMIOMEPA,
KOTOPbIA DUKCUPYET ycunne, HeobxoamMMoe AN rHyTbs. TeCT CYMTaeTcs NPOMAEHHbIM, €CIM BHELLIHWI CNOS MCMbITbiIBaeMOro obpasua
0CTaeTcs LenbHbIM 6e3 BAABIMBAHUIA U CMOPLLMBAHUS.

4. OnpepeneHune CTeNeHN CLUIMBKM

[oToBbIe TpYObl, CLUMBKA KOTOPbIX 33aBEPLUEHA, NOABEPrakTCs UCMbITAHUIO, KOTOPOE M3MePSIET CTEMNEeHb CLUMBKM NOIMMEPHbIX MaTepUanos.
[ns onpepenenns cteneHu CLUMBKM MOAMSTUIEHA HA XMMUYECKOM Y4acTKe nabopatopum C TOpLEBOIM MOBEPXHOCTM 06pasLa Tpybbl
CHUMAETCS CTPYKKa TonwmHom 0,2 MM 1 ANMHONW, paBHOM NepuMeTpy Tpybbl. [locne onpeaeneHms MacCbl CTPYXXKM OHA NMOMeLLaeTCs
B CewuunanbHOM KOHTEHEPE B KUMNSLLMI PAaCTBOPUTEND (KCMIOA C arnAonoM), FAe COLEPXKMTCS B TedeHne 8 4acos Npu Temnepatype
KMNeHUs. 3aTeM B BEHTUIMPYEMOM TepMO-LUKady obpa3eLl, BbICYLUMBAETCS B TeYeHME 3 YAaCOB M CHOBA B3BeluMBaeTcs. [1poLeHT-
HOE OTHOLLEHME MaCChl CTPYXKM A0 KUMAYEHWUS K MAcce NOCne KUNAYeHUs 1 SBNSETCS MCKOMOW CTeneHbio cumeku. Ins paboyero
(BHyTpeHHero) cnos Tpybsl AXIOpress PE-Xb/AL/PE-Xb 310T nokasatens coctaBnseT 65%, 4to cooTBeTCcTBYET HOpMe ang PEX-b.

5. Mppaenuyeckme UcnbITaHUS

[MoCTOSHHO, B Te4eHMe NpoM3BOACTBa TPyD, 0TOUpatoTCs 06pasLbl (B 3apaHee YCTaHOBEHHbIX MHTEPBaax) U UCMbITbIBAOTCS NpU
Temnepatype 95°C n gaBneHunn B COOTBETCTBMM C KIACCOM 3KCMyaTaLMmM NpoayKumu. [laHHble TecTbl NPeaoCTaBaASaOT NOAHYH
rapaHTUIO Ha NPOAYKLMIO, @ TAKKE OLLEHMBAKT rMAPaBIMYECKUE, MEXAHUYECKME U CTPYKTYPHbIE XapakTepucTuku Tpy6. McnbitaHus
NPOBOAATCS B CMELMANbHbIX EMKOCTSX MW NeYax Npu 31eKTPOHHOM KOHTpose Temnepatypsbl. [laBneHue ycTaHaBIMBAETCS Ha BBOAE
Kaxgoro 06pasua. YCNoBums UCNbITaHW KOHTPONMPYHOTCS M MOLLAroBO 3aMnMCbiBAOTCS C MOMOLLBK KOMMbHOTEPU3UPOBAHHOM CUCTEMDI.

6. dnutenbHble UMKINMYECKME UCMBITAOHUS

O6pa3subl 13 kaxaon naptum Tpyd AXIOpress PE-Xb/AL/PE-Xb npoxoasaT o653aTenbHble TeCTbl Ha CTEHAE LUMKIMYECKMX UCMbITa-
HWI NO cneuunanbHoi Nnporpamme. [laHHble UCMbITaHUS NPOBOAATCS AN TOrO, 4TOObI NOATBEPAMTL HALAEXKHOCTb NMPOAYKTA B Teye-
HWe AUTEeNbHOrO BpeMeHu. Linknuueckne mncnoitaHms coegnHenunin Tpyd AXIOpress, npy nepeMeHHOM AaBneHumM, NPOM3BOAATCS
npv NOCTOSIHHOW TemnepaType, pasHoi 23°C. MicnbiTaHWe 3aKMYaeTCs B CO34aHMM Pe3KMX nepenafos AasneHuns (actora = 30
LMKNOB B MUHYTY) BHYTPM 06pasLia, HaunHas ot camoro Hu3koro 3Havenus (0,5 6ap) 4o camoro Bbicokoro 3HaveHus (25 6ap) 10
000 pa3 1 NpoBOAMTCA C Lie/bio NPOBEPKM MEXaHUYECKOW CTabuUbHOCTU NPOAYKTA U, CNef0BaTeNbHO, MOMHOMO OTCYTCTBUS yTeuek.

7. AHanus nokasaTens TEKy4ecTM pacnnasa

Bce nonuMepHble CXoaHble MaTepuasbl, MCMOb3yeMbIE MPU U3FOTOBIEHUM MHOTOCTOMHBIX TPYO, KOHTPONMPYIOTCS MO NPUBLITUM C
LLe/Tbi0 MPOBEPKM MX OCHOBHbIX XapaKTEPUCTUK, 4TO No3BonsieT Valsir ¢ yBepeHHOCTbI0 MCMONb30BaTh MaTepuasn s NPOM3BOACTBA.
[lns npoBefeHWs KOHTPONS UCMOMb3YHOTCS CaMble TEXHONOTUYHbIE M aBTOMATU3MPOBAHHbIE NPUBOPSI.

8. McnbiTaHKne HO TePMOCTOMKOCTD

KoHTponb nonnMepHbIx MaTepmanos ans npomssoactaa 1py6 AXIOpress, npoBoaMMbIN B 1abopaTopusx KOHTpoNs kadvectsa Valsir, He
3aKaHYMBAETCS Ha 3Tane KOHTPOJe Cbipbs, @ NPOLOIKAETCS Ha BCEM CTaamu NPou3BOACTBa. [1pOXOLAT TECTbI MO YCaLLKe U PACCIOEHUIO
OTZEeNbHbIX C10€B roToBOro u3anenus. ObpasLibl NoABeprakTCcs TecTaM UCKYCCTBEHHOIO CTapeHUs, @ TaKKe TeMnI0oBbIM CTPECCOBbLIM TeCTaM.

9. Mposepka WepoxoBaTOCTH BHYTPEHHErO cnos Tpy6 (MpamopHsiit TecT)

[pon3BOACTBEHHASA IMHUSA KaXL0M BYXTbl MHOTOC/IOMHOM TPYObl TECTMPYETCS BBOLOM CTaNIbHOTO WapwmKa B TPyOy C MOMOLLbIO CXKa-
TOro Bo34yxa. 3Ta npolenypa nokasblBaeT OTCYTCTBUE HAPOCTOB Ha BHYTPEHHMX CTEHKAX TPyObl, NOLTBEPXKAAS HU3KMIA NOKa3aTeNb
wepoxosaTocTb Tpy6 (Ra).

10. UcnbiTaHne Ha BMBpOYCTOMYMBOCTD

Ha 3tane kaxaoro npon3BoLCTBEHHOMO BbiMycka Tpy6 AXIOpress BbIMOMHATCS UCMbITaHWS Ha BUOpaLLMIO. TeCT 3aKN04aeTCs B BO3AeN-
CTBMM Ha obpasel, AJIMHOM 2 M, MONTYYEHHBIW NMYTEM COEAMHEHMS ABYX OTPE3KOB TPYObl AIMHOM MO 1 M KaXAbli, C MOMOLLBI QUTUHIA.
McnbiTaHWe NpoBOAMUTCA MpU CTaTUYeCKoM Aasnenun 1,5 Mla 1 BepTMKanbHOM MeXaHWMYEeCKOM HaMpPSKEHUM C LLEeNbio MPOBEPKM
COBMECTMMOCTM TPYObl U duTuHra. Kaxxgoe coegnHeHne Tpybbl n QUTMHIA NoABepraeTcs B 0bLwen cioxHOCTM 330 umknaMm, Kaxabiv
npoaomxuTenbHoCTbio 80 cekyHa, koTopble cocTosaT M3 20 cekyHA konebanuii n 60-cekyHAHOM Nay30M. TecT CYMTAETCH NONOXKMTENb-
HbIM, €CNIW HET HapyLIEHUS repMETUYHOCTU MW Pa3pbIBOB.
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1.3. TexHuuyeckme napametpsl yHuBepcanbHoi metannononmmepHon Tpybsl AXIOpress

Tpy6a yH1BepcanbHas MeTannonoIMMepHasi NPUMEHSETCS B PELUEHUM Pa3NIMYHbIX MHXEHEPHbIX 3334 NO YCTPOUCTBY CTOSIKOB,
3TaXHbIX U KBAPTUPHbIX CETEM OTONNEHWUS U BOLOCHAOXEHMS, MOAKNOYEHUI PAAUATOPOB OTOM/IEHMUS, TEMMOMO NOMA U CUCTEM
X0108,0CHA0XEHMS. KOHCTPYKLMS TpyBbl 06ecneymBaeT yCTOMUMBOCTb €€ GOPMbI U MOBbILLEHHYIO YCTOMYMBOCTb K M3IOMY B MECTax

M3rMboB M COCTOMUT M3:

Kneesoii cnoit

HapyxHbliii crnoi
CLUMTOro nonnaTunexa PEX,

AnomunHunesas ¢onbra, cBapeHHast BCTbIK

BHyTpeHHUIA cnowi - cumnTblii nonnatunex (PEXb)

Pucyrok 1. CrpykTypa Tpy6bl PE-Xb/Al/PE-Xb

Tabnuua 1. feomeTpuueckre xapaktepucTtukm Tpy6 PE-Xb/Al/PE-Xb

MapameTpbl

RTE 70.016

RTE 70.020

1. BHyTpeHHero cnos us cwutoro noanstunerHa PE-XDb,
KOTOpPbIV NPUTOAEH AN KOHTAKTa C NMUTbEBOM BOAON U
oTBeYaeT TpebOBaHUAM, TPEAYCMOTPEHHBIM AeHCTBYHOLLMMM
M HOPMAaTMBHBIMU LOKYMEHTaMK B 0611aCTV BOLONPOBOLOB
LN HYX[, Yenoseka;

2. ANtOMUHMEBOTO CNOS, KOTOPbIA HAaMaTbIBAETCS HA BHY-
TPEeHHUI cnoi Tpybbl 13 PE-Xb 1 cBaprBaeTcs «BCTbIK»
nasepHon ceapkoi. CBapka antoMmnHMeBOW TpybKu rapaH-
TUPYET 04YeHb HALEXHOEe U repMeTUYHOE COeANHEHME;

3. Hapy»XHOro €104, BbINOSHEHHOIO M3 CLUMTOrO NMOANITU-
neHa PE-Xb;

4. AaresnoHHoro (kneeeoro) cnos, MCNoAb3yemMoro Ans
COeAMHEHUS COeB.

HomurHanbHbI BHELWHWUI frameTp
W TOMLLMHA CTEHKM, MM

HapyHbiii @, mm

BHyTpeHHUI @, Mm ‘
TonwmHa CTeHKK, MM

TonwmHa antoMUHNEBOTO C/0SI, MM ‘
BHYTpeHHWit 06bem, AM*/m

Bec nycToit Tpy6bl, Kr/m ‘

16x2,7

17
11,6
2,7

0,53
0,11
0,13

20x3,3

21
14,4
33
0,30
0,16
0,19

Tabnuua 2. Dusmnyeckre xapaktepuctukn Tpy6 PE-Xb/Al/PE-Xb

MapameTpbl BenunuunHa napametpa

HoMuHanbHbI HapyXHbI AnameTp, MM
TennonposofgHoCTb, BT/M*K
KoadpduumneHt yanuHenma, mm/m*K
LllepoxoBaToCcTb NOBEPXHOCTH, MM
Makc.pabouas Temnepatypa, °C

Makc. KpaTkocpoyHasa Temneparypa, °C
Makc.pabouee gasnexue, MMa

MwuH.paguyc nsrmnba, mm

Q0

16
0,35
0,025
0,007
95
110
1,0
80

20
0,35
0,025
0,007
95
110
1,0
100

RTE 70.025 RTE 70.032 RTE 70.040 RTE 70.050
25x4,0 32x4,0 40x4,0 50x4,5
26 32 40 50
18 24 32 41
4,0 4,0 4,0 4,5
0,35 0,4 0,5 0,6
0,25 0,45 0,82 1,30
0,29 0,40 0,43 0,60

25 32 40 50
0,35 \ 0,35 0,35 035
0,025 0,025 0,025 0,025
0007 | 0007 0,007 0,007
95 95 95 95
110 \ 110 110 110
1,0 1,0 1,0 1,0
125 \ 160 200 250
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MpumeneHune Tpy6 PE-Xb/Al/PE-Xb cuctemsl Tpybonposonos AXIOpress 6n1aroaaps cBoen COBEPLUEHHOM KOHCTPYKLMM rapaHTUpYeT:

[onroeeyHyto paboty npu Bbicokux Temnepatypax (Tpa6=95°C);

. abcontTHOe OTCYTCTBME KOPPO3UU;

. BbICOKYH M'MOKOCTb U MEXaHWYECKYH MPOYHOCTb TPYOONPOBOLOB;

. MOBbIWEHHY CTabUAbHOCTL TPYD M CTOMKOCTb K Mepernbam;

. HW3KYH TENNONPOBOAHOCTb, MPEAOXPAHSIOLLYIO OT MOSBNEHUS KOHAEHCATA;
. MUHWMManbHOe NMHEMHOe paclumMpeHue Bnarofaps antoMUHUEBOMY CIOHD;
. CTOMKOCTb K TMAPABAUYECKUM yaapaM;

. BO3MOXHOCTb BbINONHEHWS 3KOHOMUYHbIX CUCTEM Pa3BOAOK.

MeTtannononnmepHble Tpybbl AXIOpress He 4OMYCKAKTCS B MPUMEHEHWUM:
. B NMOMeLLeHUAX kaTeropum «M» no noxapHow onacHoctu (0. 1.3. CMN 41-102-98);

. B MOMELLEHNAX C UCTOYHMKAMM TEMNOBOrO M3y4YeHUs, TeMnepaTypa NOBEPXHOCTM KOTopbiX npesbiwaeT 150°C

(n.1.3.CM 41*102798);

. B CMCTEMAX LLeHTPanbHOro OTOMAEHWS C 3neBaTopHbIMK y3namu (n. 3.4. CM 41-102-98), Tak Kak B Takmnx cMcTeMax Teope-

TMYECKM BO3MOXHO MOBbIWEHWE TeMMepaTypbl TennoHocmTens sbiwe 110°C;

. [N pacluMpUTeNbHOrO, MPeAO0XPaHUTENBHOTO, NEPENMBHOIO M CUMrHANbHOro Tpybonposoaos (n. 3.4. CM 41-102-98).

HopmaTuBHble JOKYMEeHTbI, pernaMmeHTrpyoLre npasuia NpuMeHeHUs MeTaNIoNnoNIMMepPHbIX TPY60npoBoaoB. Boigep k.

NHdopmauua HopmaTunBHbIN JOKYMEHT

MouTtax

MoHTax Tpy60onpoBOAOB AOMKEH OCYLIECTBAATLCA NPY TEMMEPATYPE OKPYKatoLel cpebl He MeHee 5 °C.

MoHTaX MeTannononnMepHbix TPy6 JOMKEH OCYLLECTBAATLCA MO MOHTaXKHOMY NPOEKTY NPpU TeMrepaType OKpyxaloLein
cpepnbl He Huxe 10 °C.

ByxTbl TPY6, XpaHUBLUMECS UMM TPAHCMOPTMPOBABLUMECA HA MOHTaX (3aroTOBUTENbHbIN YYAaCTOK) NPU TEMMEPAType HUXe
0 °C, BOMKHbI 6bITb MEpes PackaTKom Bblgep KaHbl B TeYeHNe 24 4acoB Npy TemrnepaType He Huxe 10 °C.

Tpy60onpoBogb! (KpOMe NMOABOAOK K CAaHUTAPHO-TEXHUYECKIM NMPMBOopam) U3 NONMMEPHbIX MaTePUaNoB PEKOMEHAYeTCs
MPOKNaAbIBaTh B MANHTYCAX, WTPOGax, WaxXTax Uim KaHanax, Ytobbl NpeaoTBPaTUTb BO3MOXKHOCTb MX MEXaHWUYECKMX
MOBPEXAEHNI B NPOLLECCe SKCMTyaTaLmu.

Mpoknagka Tpy6 cMcTem OTOMMIEHUSA AO/KHA NPeAyCMaTPUBATLCA CKPLITON B MAVHTYCAX, 32 SKpaHamu, B LWUTPO6AX, WwaxTax
1 KaHanax. [lonyckaetcs OTKpbITas NPOK/aAKa B MeCTax, FAe NCKII0YAETCA X MEXaHNYECKOe N TEPMUYECKOe NoBpeXae-
HVe 1 MPAMOe BO3AENCTBUE YNbTPapUONETOBOrO N3Ny4YeHns. 3aMoHONMYMBaHMeE TPY6 (6€3 KoXKyxa) B CTPOUTESNbHbBIE KOH-
CTPYKLMY [OMYCKAETCA B 3[aHUAX CO CPOKOM CyK6bl MeHee 20 fIeT Npu pacHeTHOM CpoKe ciy»k6bl Tpy6 40 et u 6onee.

B MecTax npoxofa Yepes CTponTesNbHbIE KOHCTPYKLMM TPY6bl U3 NOAMMEPHbBIX MaTePUaNoB HEO6XOANMO NPOKIAAbIBaThb B
runb3ax. JnunHa rnb3bl 4OMKHA NPEBbIWATh TONLWMHY CTPOUTENBHOM KOHCTPYKLMM Ha TOALMUHY CTPOUTENbHbIX OTAEN0U-
HbIX MaTepPVanoB, a Ha MOBEPXHOCTbIO NMOA BO3BbIWATLCA Ha 20 MM. PacnonoxeHue cTbiKos Tpy6

B A/Ib3aXx He A0MyCKAeTCA.

Oronnexne

[pyMeHeHe HanoNbHbIX CUCTEM OTOMNIEHMA U3 METaNNONOMMEPHbIX pr6 pa3pelaeTca TOJIbKO OT aBTOHOMHOro
WCTOYHMKA TenNoCHabxXeHNA (Ha 06BbEKT) unn oT LUEeHTpanbHOro UCToOYHMKa TeNNoCHabXeHNA NO HE3aBUCMMOI CXeMe.
B cucremax ¢ pacnpenennTesibHbIMU KOIEKTOpamn NpucoeguHeHne OTonnuTebHbIX I'IpVIGOpOB MOXeT 6bITb ocyuwecTsne-
HO nyTeM yKnaaKn MeTanionosmmepHbIX pr6 B ¢opme «neTesib» B N0y Unv BAOJb CTEH NOA MNINHTYCaMU.

K OAHOMY KOJIIEKTOPY MOXET NPUCOeANHATLCA OT 2 [0 8 «neTenby, K KaxAomn us KOTOPbIX MOTYT NPUCOe[UHATBCA O4NH
Wnu fBa OTOMUTENbHbIX anGopa.

1.4. TexHnueckne napametpsl nonumepHoi Tpybsl AXIOpress (PE-Xb)

3.3.

5.1.

3.4.

3.3.

3.6.1.

37

28),

ClM40-103-98

Cr41-102-98

CI40-103-98

CMn 31-106-2002

CIM 41-102-98

CIM40-102-2000

CIM 41-102-98

BCH 69-97

PE-Xb MonumepHas Tpyba PE-Xb - BbICOKOKauecTBeHHas Tpyba M3 CLUMTOrO MOAM3TU-

PucyHok 2. CtpykTypa Tpy6bl PE-Xb

NeHa, CLUMTOrO CMNaHONbHBIM METOAOM, NpeflHa3HavyeHa 4f1s UCNONb30BaHUS B
CUCTeMax paMaTopHOro OTOMNIEHUS U HAMOPHOTO FOPSYEro U X0NOAHOrO BOAO-
CHabXeHwMs, a TakxKe B CUCTEMAX LLEeHTPanbHOro KOHAMLMOHMPOBaHMS. Knacc
akcnayataumm cornacHo MOCT P 52134-2003 (c nameHexumamu) - 2, 5/10 bap.
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Tabnuua 3. leomeTpuueckne xapaktepuctnkm Tpy6 PE-Xb

HoMuHanbHbIN HapyHbIN AnaMeTp, MM

Hapy>Hbiit &, Mm ‘ 16 20 25

BHyTpeHHUi1 &, Mm 11,6 14,4 18

TonuwmHa CTEHKK, MM ‘ 2,2 2,8 3,5

BHyTpeHHuin 06bem, am*/M 0,11 0,16 0,25
Bec nycToi Tpy6bl, Kr/m ‘ 0,09 0,14 0,22

Tpy6bl PE-Xb cuctembl AXIOpress cootBeTctBytoT ctaHaaptam UNE-EN I1SO 15875-2:2004, FTOCT P 52134-2003 1 abCONOTHO YCTOM-
YMBbI K KOPPO3MM, abpa3nBHOMY M3HOCY M 06PA30BAHMIO OTNOXKEHMI HA BHYTPEHHEN noBepxHOCTU Tpy6. [loCTaTO4HO BbICOKAs
yAapHas BA3KOCTb TpyO MO3BONSET OCYLLECTBAATD MOHTAX CUCTEMbI Npu TemnepaTtype Ao -10°C.

Tabnuua 4. Drsnyeckme xapakTepnucTuku Tpy6 PE-Xb

Mapametp BennunHa napameTpa

HoMurHanbHbIN HapyXHbI fraMeTp, MM 16 20 25
TennonpoBogHoOCTb, BT/mM*K 0,41 0,41 0,41
KosdduuveHT yanuHesus, K' 0,14(npu 20°C) 0,14(npw 20°C) 0,14(npwn 20°C)
0,20(npwn 100°C) 0,20(npwn 100°C) 0,20(npwn 100°C)
LLlepoxoBaToCTb MOBEPXHOCTU (BHYTPEHHAA TPy6a),MM 0,014 0,014 0,014
MakcumanbHas pabouas Temnepatypa, °C 95 95 95
MakcmmanbHas KpaTkocpoyHasa Temnepatypa , °C 110 110 110
MakcmmanbHoe pabouee gaBneHve npu Temnepatype TennoHocutens 80 °C,mMa 1,0 1,0 1,0
MuiH.paguyc n3rn6a, Mmm 80 100 125

1.5. Texnunueckne napametpsl nonumepron Tpybel AXIOpress (PE-Xb EVOH)

MonnmepHas Tpyba m3 cwmToro noamatuneHa ¢ aHtuanddysmnoHsiM cnoem EVOH (nan EVAL - sTuneHBuHMNankorons), pacnono-
XEHHbIM nocepeauHe Tpybbl 1 aBAAOWMMCS OapbepoM NS NPOHUKHOBEHUS KUCIOPOAA B CUCTEMY, CNeLManbHo pa3paboTtaHa ans
cuctem oborpeBa NoBepXHOCTEN.

[anHas Tpyba nonHoCTbi0 oTBEYaeT TpeboBaHUSIM eBpONencKMX CTaHAAPTOB MO 3aluuTe CUCTEM OTOMIEHUS OT MPOHUMKHOBEHUS
kucnopoga. Knacc skcnnyataumm - 5/10 bap.

Tpy6bl AXIOpress cootseTcTBytoT TpeboBaHuaM MOCT P 53630-2009 «Tpy6bl HanopHble MHOFOC/IOVHbIE A1 CUCTEM BOAOCHABXKEHMS
M OTOM/IEHMS®, COFNIACHO KOTOPbIX KMCIOPOAONPOHULAEMOCTb Tpyb knaccoB 4 u 5 gomkHa 6biTh Npu TemnepaType 40°C He 6onee
0,32 mMr (M2/cyTkm) 1 npu Temnepatype 80°C He Honee 0,36 Mr (M2/cyTku). B oTHOWeEHUM abpa3nBHOro M3HOCA BOLOHEPACTBOPUMBINA
cnovi EVOH obnagaeT 60/1blUMM 3aMacoM NPOYHOCTM M CMOCOGEH BbIAEPXKMBATL BIMSAHWE CaMbIX CYPOBbIX YCIOBMIA.

Tpy6bl PE-Xb EVOH cuctembl Tpy6onposogos AXIOpress 06n1afatoT cneayowmmMmu npemmyLLecTBamu:

BbICOKas r’MOKOCTb;

3¢ddeKT1BHAS 3aMTa aHTUANDDY3MOHHOIO Cos Brarogaps KOHCTpyKumm Tpybbl cornacHo FOCT 52134-2003;

pa3paboTaHa 414 MCnoib3oBaHUs B TPYOONPOBOLHbIX CETAX OTOMAEHUS M BOAOCHAbXeHUs cornacHo Hopm ISO 15875-2, TOCT P
52134-2003 n TOCT P 53630-2009, a Takke NOATBEPXKAAETCS CEPTUPUKATOM COOTBETCTBMUSA AJ19 MCMOMb30BAHUS B POCCUMCKUX
CUCTEMaX OTOM/EHUS U BOAOCHAGXKEHMS.

Q2
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Tabnuua 5. leomeTpurueckue xapaktepuctuku Tpy6 PE-Xb EVOH

HomuHanbHbI HapyXHbIN AnameTp, MM 16 20 25 32
Hapy>xHbiit @, mm 16 20 25 32,8
BryTpeHHuit &, Mm 11,6 14,4 18 24
TonwmHa CTEHKU, MM 2,2 ‘ 2,8 3,5 4,4
BHYTpeHHUI 06bem, AM3/M 0,11 0,16 0,25 0,255
Bec nycToin Tpy6bl, Kr/m 0,9 ‘ 0,14 0,22 0,242

Tabnuua 6. Drsnyeckme xapaktepuctuku Tpy6 PE-Xb EVOH

Mapametp BennunHa napametpa

HoMuHanbHbI Hapy»KHbI fuameTp, MM 16 20 25 32
TennonpoBogHOCTb, BT/(M?K) 0,35 0,35 0,35 0,35

0,14 20°C 0,14 20°C 0,14 20°C 0,14 20°C
KoaddpunumeHT yanmHenns, mm/mK (npw ) (npu ) (npu ) (npw )

0,20 (npwn 100 °C) 0,20 (npwm 100 °C) 0,20 (npwn 100 °C) 0,20 (npwn 100 °C)

1.6. Knaccel npuMeHeHus 1 knaccudpukaums ycnosuit skcnnyatauum cornacHo ISO 10508

nTOCT P 52134-2003

Tabnumua 7. Knaccbl skcnnyaTauum Tpy6onpoBoLos

PacueTHasn CpokK cny6bl npu T Cpok cny»6bl T Cpok cny»6bl CraHfapTHas obnactb
Temneparypa, Tp °C TP, net npu Tmp, Yyacos npumMeHeHna
1 60 49 80 1 95 100 lopsuee BogocHabxeHme (60°C)
2 70 49 80 1 95 100 lopsuee BogocHabxeHme (70°C)
20 2,5 ‘ BblcOKOTEMMepaTypHOE HanosbHoe
" 40 20 70 25 100 ‘ 100 oTonneHve. Hn3kotemnepatyp-
HOe OTOoMN/NeHne OTOMUTENbHbIMU
60 25 ‘ npubopammn
20 14
5 60 25 %0 1 100 100 BbicokoTemnepaTypHoe oTonneHne
oTonuTesbHbIMK Npubopamm
80 10
XB 20 50 - - - - XonoaHoe BogocHabxeHne

*Knacc 3 ncknioueH ¢ 1 nioHa 2010 roga. Vi3ameHeHne N1, yTB. Mpukaszom PoctexperynuposaHua ot 17.11.2099 N2506-cT.

T, - TemMnepatypa, AN KOTOPOI NpeAHa3sHaYeHa cuctema Tpy6onpoBoios
T - MaKCMMasbHas TeMrnepaTypa, KoTopas MOXET ObiTb LOCTUIHYTA NpW paboTe CUCTEMBI

make

TaEap - MaKCMManbHO A0NyCcTMMas TeMnepaTypa, KoTopas MoXeT HbITb LOCTUIHYTa B ciyvae aBapuw (He 6onee 100 vacos 3a 50 neT):
BbIOMPAETCS B CTPaHe B COOTBETCTBUM C HALLMOHANbHLIMKW HOPMaTUBaMM Unu knaccamu 1 unu 2.

eCI /151 ONpeLeneHHoro Knacca NpUMEHeHUs CO3AaeTcs TeMnepaTypa Bbille PacHeTHOW TeMNepaTypbl CPOKa C1yXObl 1 COOTBETCTBYHOLLEN TEM-
rnepaTypbl, HEOOXOAMMO CTOXKUTbL COOTBETCTBYIOLLME NEPUOLbI CPOKa CTyxObl.«COBOKYMHas TeMnepaTypay B TabsmLe BKIOYAET B cebsi COBOKYM-
HOCTb Ha3BaHHbIX TEMMepaTyp 15 ONPeaeneHHoro Cpoka C1yxobl. Hanpumep, COBOKYNHOCTL TeMnepaTyp s cpoka cnyxbbl B 50 net ans knacca
npuMeHeHus 5 cknagpiBaetca cnegyrowmnm obpasom: 20°C - B TeueHune 14 ner, 3atem 60°C - B TeyeHue 25 nert, 3atem 80°C - B

Teuenme 10 ner, 3ateM 90°C - B Teuenme 1 roga, 3atem 100°C - B TeyeHne 100 yacos.

XpaHenue Tpy6

Tpy6bl PE-Xb, PE-Xb EVOH n PE-Xb/Al/PE-Xb cuctembl Tpybonposoaos AXIOpress MoryT CkiiafMpoBaTthCs Npu TemMnepaType, He
npesbiwatowen 30°C, a Takke XpaHuTbcs npu Temnepatype He Huxe 0°C. CneayeT He noagepratb TpYObl AMHAMUYECKMM Harpy3-
KaM W y4uTbIBaTb BOCNPUMMUMBOCTb TPYD K BO3AENCTBUIO YNbTPADUONETOBBIX yYei.
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1.7. Xummnueckas ycroitunsocts Tpy6 AXIOpress

Tabnuua 8. Xumunueckoi yctonunsoctun Tpy6 AXIOpress

Y- YOOBNETBOPUTENIbHO, O- OorpaHn4yeHHaAa yCTOI7I‘4I/IBOCTb, M - moxeTt BO3HNKHYTb HaNpPAXXeHHOCTb, H- HeyoOB/1IETBOPUTESNIbHO.

AavnuHoBas Kucnota
A30THasA K-Ta

A30THaA K-Ta
AKpunoBas smynbcua
AxkpunoHuTpun
Axpuncynbdokncnota
Anndatnyecknin cnupt
Annunosbivi cnupT
ANOMUHWIA @30THOKMUCbIN
ANOMUHWIA YKCYCHOKMUCAbIN
ANIOMUHUA TMAPOOKNCH
AnoMUHMA KapboHaT
AnloMUHMA oKkcanat
AnoMnHuA cynbdat
Antomunnuna ¢Topua
AnloMUHNA XNopua
ATIOMVHMA XOPOKUCb
AMUN XNOPUCTBIN
Amunauertat
AMUNOBbIV CNNPT
AMUHOYKCYCHaA K-Ta
AMMOHNI

AMMOHMI POAAHUCTBIN
AMMOHUI YKCYCHOKMCAbI
AMMOHWA 6Kkap6oHaT
AMMOHWA rTMAPOOKNCH
AMMOHMA KapboHaT
AMMOHVA meTadocdaT
AMMOHUWA HUTpaT
AMMOHVA oKcanat
AMMOHUA nepcynbdat
AMMOHUA cynbdat
AMMOHUSA cynboug
AMMOHVA docdaT
AMMOHUs dTopUg
AMMOHUNA xnopug
AHUNMH
ATeTodeHeTuaNH
AueTuneH

AueToH

AuetodeHoH
beHzanbgerug
BeH3oun xnopuctbin
BeH3olHaa k-Ta
BeHnson
BeHsoncynbdokucnora
BeH3zopeHOH

Bop TpexpTopuctbiii
BopHua k-Ta
BopodTopricToBofopoaHas
K-Ta

Bpom (knpkocTb)

Bpom (nap)

Q4

50 \
9%

H
H H

‘ y/m | y/m
y

100
100 |
100

9%

100

100
100
100 |
100

100

100 ‘ y/m | y/m

100
100

100

100

Bbl-

KaA

< 0 X X X X X 0 X X X X X X XK XK XK XXX NXNXKXNXNXZNX 0 0 0 XX X KXKXKXNKXKNKXKNKXKKXKKKKX-KX

o

I < 0 0 ¥ X X X 0 KK X XK XK XK XX XK XX XXX KXNIXKXZXKXZXLNXUWX 0 0 0 XX X NXNKXKXNKXKKNKNKNKNKNKNKLX

BpomuctoBopopopHas k-Ta
BpomucTbiii meTun
BbpomHas Boga
BpomHoBaTas K-Ta
BpomoxnopomeTaH
Bytagven

ByTaH (ra3oo6pa3sHbii1)
ByTaH (Xnakmi)

BytaHon

ByTunen rnukonb

ByTunosbivi cnnpt
ByTrnoBbii 3GpuUp yKCYCHOW K-Tbl

BuHHasa k-Ta

BuHHasA K-Ta (BOAHbIN p-p)
BucmyTa KapboHaT
Bopopon

Bopopog 6pomucTbin
Bopopopga nepekucb
Bopopopa nepekucb
a3 npupoaHbIn
lekcameTuneHTeTpanvH
lekcaH
lekcaxnopbeHson
lentan

mapasunH

[nppasuH rugpat
mapoxmnHoH
[nukonesas K-Ta
[NekarngpoHadTanuH
NnbyTunnosbi 3¢pup npocToi
Aunbytundranar
[urekcun ¢pranat
Lurnnkonesas K-Ta
OuHatpuindocdat
[vokcaH 1,4
Lvoktundranar
OundeHunnosblii 3¢up
Nuxnop6enson - O
[Ouxnop6eHson - P
[nXNopyKcycHas K-Ta
[nxnopyKkcycHas K-Ta
[vxnopaTaH
[nxnop3TaH
[unxnopatuneH
LunatuneH rnukonb
Ly6vnbHas K-Ta
Kenesa (2) cynbdat
Kenesa (3) cynbdpat
Kenesa Hutpat
Kenesa conn

Kenesa xnopug
Kuposble KucnoTbl

M306yTrnoBbIi cnnpt

Sat.
10
100
100
100
100
100
100
100

100

100

100
10
30
20

100
100
100
100
100
100

30
100
100
100
100
100
100
100
100
100

100
50
100
100
100
100

I < I O

< < 0 < I

y/m

o

< X X ¥ X <X x X<

y/m

y/m
y/m

y/m

[}

<
<
g‘<

I O 0 XK X 0 0 0 x x <

I < I I

< I

0 2 XK X <X <X < <

I

I

O < ©

N3o00KTaH 100
M3onponunosbin cnupt 100
M3onponunosbin cnupt 100
N3onponunoBsbii 3¢pup 100

Kanwuit a3oTHOKMUCAbIN

Kanuii 6opHOKMCAbIN

Kanuit 6pomucTbiii

Kanuii 6poMHOBATOKMCbIV
Kanwuit aByXXOMOBOKUCAbIN
Kanwuii aBYyXXpOMOBOKMNCbIN

Kanwii xxenesocuHepoancTbiin/
XKenesncToCHePOANCTbIN

Kanun nognctbin
Kanui Kncnbi cepHOKUCAbIN

Kanui kncnbin yrnekucnbii

Kanuin meapb (1) - ynaHUCToBO-
[OPOAHbBIN

Kanwuit HapcepHOKMCAbIN

Kanwuii cepHoKucnbIN

Kanuii yrnekncnbin

Kanwuin Topuctbiin

Kanwuia xnopuctbin

Kanwui xnopHOBaTUCTOKUCIbIA

Kanwuii xpoMoBOKUCbIN

Kanuii ymaHncTbin

Kanwuia xnopuctbin

Kanwui xnopHOBaTUCTOKUCIbIA

Kanuii XxpoMoBOKUCbIN

Kanuii ymaHncTbin

Kanua ruapookucb 50
Kanna rugpookucb 10
Kanua ruppookucb

Kanua nepmaHraHat

KBacub!

Kucnopopn 100
Kpeson 100
Kpe3on TexHnyecknin 50

KpemHeBas K-Ta

Kcunon 100
JInmoHHas K-Ta

MarHuit a30THOKMCIIbIN

MarHuin yrnekucnbin

MarHuit xnopucTbiii

MarHnua ruppookunco

MarHnua cynbdat

ManewvHoBas K-Ta 50
Macnanas k-Ta 100
Mepw conu (BoaHbIE) Sat.

MeTun akpunat

MeTun xnopucTblii 100
MeTunrnukonb

MeTuneH xnopucTbii

MeTunosbii cnupt

MeTuncepHan K-Ta

MeTunumnknorekcaH
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MeTtunatunkeToH
MoHoxnop6eH3on
MoHoxnopyKcycHas K-Ta
MypasbuHas k-Ta

MbiwbaAk

MblwbAKoBas K-Ta

HaTpuin a3oTUCTOKUCAbIN
HaTpuin a3oTHOKMCAbIA
HaTpuit 6eH301MHOKUCbIN
Hatpuit 6opHOKMCAbIV
Hatpuit 6pommncTbii
Hatpwui [iByyrnekucnbin
HaTpwin iByXpOMOBOKMCbIN
HaTpuin peTMoHoBOKMCAbINA

HaTpuin xxene3ocmHepoancTbIn/
KenesncToCUHepPOANCTbIN

HaTpuin KpeMHeKMcnbIin
(cunukar)

Hatpuin opTopochopHo-
Kncnbln

HaTpuin cepHOBaTUCTOKMC-
nbin (Trocynbdat)

HaTpwuin yrnekucnbin
Hatpuin pTopuctbiii
HaTpuin xnopucTbliii
HaTpuin xnopHOBaTOKMCAbINA
HaTpuin umaHmucTbIin
Hatpua bucynbdat
HaTpua rugpookuncb
Hatpusa nep6opat
HaTtpua nepekucb
Hatpua cynbdug
Hatpua cynbdut
HadrtanuH

Hukena conu

HukotuH

HukoTuHoBas K-Ta
HnTpobeHson
HutpornuuepuH
HWTpo3Hble rasbl
Hutpotonyon -0

O30H

OneunHoBas K-Ta

Oneym

OnoBo fByxxnopuctoe
OnoBo YeTbipexxsopucToe
ManbmnHoBasA K-Ta
MexTan

MeTponeiiHbli 3¢up
MukpnHoBas K-Ta
MupunanH

MponaH razoobpasHblii
MponaH CKuKeHbli
Mponaprunosbivi cnnpT
Mponunex xnopucTbin
Mponunosbiii cnnpT
MNponnoHoBas K-Ta
MpocToii AanaTrNoBbLIN 3dUp
MceBpokymon
PesopuuH

PTyTn unanng

100

100

100

100
100
100
100

100

100

100
100
100

100
100
100
100

100

<
=
g‘<

< X X X X X X x¥x x xx <
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X ¥ ¥ X X ¥ X ¥ ¥ x¥x x xx <

<
=
§‘<
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y/m
y/m

PTyTH

Canuuunosas K-Ta

CBuvHUa aueTaT

CeneHoBas K-Ta

Cepa

Cepebpo a30THOKKCI0e
CepHasn K-Ta

CepHas K-Ta

CepHucTas K-Ta
Ceposogopon
Cepoyrnepopn

Cepbl ABYOKUCb

Cepbl TPEXOKUCH

ConaHas K-Ta

CreapuHoBas K-Ta

Cynema

Cypbma

Cypbma xnopuctas
TeTpabpommeTaH

TeTpamuH

TeTpaxnopaTaH
Tuornukonesas K-Ta

TrioOHUA XNOPUCTBIN

TnodeH

Tonyon

Tpukpesundocdar
TpuxnopatuneH
TpuxnopaTtuneHa pocdar
TpuataHonamuH
Yrnekucnbliii ras (cyxoi)
Yrnepog YepbITeXXN0puCTbIi
Yrnepopa AByoKuCb (BnaxkHas)
TpuxnopyKcycHas K-Ta
Tpuxnopatunex
TpuxnopatuneHa pocdar
TpusTaHonammH
Yrnekucnbiii ras (cyxow)
Yrnepop yepbiTeXxa0pucTbin
Yrnepopga AByOKWMCb (Ba)kHas)
Yrnepopa ABYoKUCb (CyXoi)
Yrnepopga okucb

YKcycHas Kucnota

YKcycHasa Kucnota

YKCYCHOW KNCOTbI aHTUAPUA
YKCyCHbIN anbaerng

®eHon

DeHon (TBeppan pasa)
DopmanuH

Qopmanbgerng

QocreH

Docdop TpexBaneHTHbIN
copepxalni

DocpopHas K-Ta
DocdopHas K-Ta
DocdopHas K-Ta
DochopHbIN aHrApug,
OTaneBas K-Ta
DOTanesbli aHrMAPUA
OTop F

OTopucTan K-Ta
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30
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100
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100
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®ypdypon

XVHUH

Xnop (ras BnaxHbin)
Xnop (knpakui)
Xnopanbrugpat
Xnop6eHson
XnopucTbiii cynbdug
XnopHas Boga
XnopHas Kucnota
XnopHas Kucnota
XnopHas Kucnota
Xnopodopm
Xnopcynb¢poHoBas K-Ta
XnopykcycHas K-Ta
Xpoma conun
XpomoBas K-Ta
XpomoBble KBacLibl
Llapckas Boaka
LinknorekcaH
LinknorekcaHon
LinknorekcaHoH
LnHK yrnekucnbiii
LinHKa okucb

LinHka cynbdat
LinHka xnopug
LLlaBeneBas K-Ta
STUA XNOPUCTLIN
STunakpunat
STunaueTar
3Tnn6eHson
STUNEH XNOPruapuiH
STUNEH XNOPUCTbIN
DTUNEHrNNKoNb

STUNeHANAMUHTETPaYKCYC-
Has K-Ta

STUNOBbIV CNNPT
Sdup
AlHTapHan K-Ta

MACNA

AHncoBoe macno
BeH3nH
[BO3ANYHOE Macno
[nsenbHoe TONANBO
KapHaybcknii Bock
KactopoBoe macno
KepocnH
KokocoBoe macno
KopwnyHoe macno
Kykypy3Hoe macno
NaHonuH

JIbHAHOE Macno
MasyT

MeHTon

MoTopHoe macno
MaTHoe macno
HedTtenponyKtbl
OnuBKoBOe Macso
MNanbmosoe macno
Mapa¢uHoBoe macno

MNapaduHoBbI BOCK
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100
100
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MyenunHbIn BOCK 100 KenatuH TomaTHbI KeTuyn
Pbi6uii xup 100 ‘ y Kene 100 y y TomaTHbI COK ‘ y y
CoeBoe macno 100 y y XusoTHoe macno y YKcyc Bce y y
CocHoBoe macno 100 ‘ o H Kakao y y OpyKTo3a ‘ y y
Teepabii xunp 100 |y Koka kona y Yai y y
TepreHTuHoe Macno 100 o | Kopuua Y MPOMBbILLTTEHHBIE 3KUAKOCTU
TpaHcdopmaTopHOE Macno 100 y o Kode y
Yant-cnuput ‘ ylo | o Kpaxman y y AHTdpN3 y y
XBoWHOe Macno 100 y y TIUMOHHBIN COK y y Bypa ‘ y y
XnonkoBoe macsio ‘ y/m | y/m MaprapuH 100 y y BasenuH 100 y y
LnTpoHennosoe macno H H Men y y MKngkocTb AnA ruapaBnvKkn 100 ‘ y o
MULLEBBIE MPOLAYKTI Mornoko y |y  Kpeson(sopHuii) y oy
” Manpuika 100 y y Kpem ans o6ysun 100 ‘ y o
AHaHacoBbIN COK y y Naroxs y , Kpeosor 100 y y
Bpenau ‘ y MaxTa Jlak ona HorTem n XNaKkocTb 100 ‘
BaHunnuH y Y [NA ero CHATUA Y °
BuHHBIN cnnpT 100 ‘ y Jlekral y y Meb6enbHblii nak 100 | y/m o
BuHo 100 y Mepeu y Y Mopckas Boaa ‘ y y
Buckm 40 ‘ y/m Mze y y Motowwme cpeacTsa ym | ym
BO3AMKa y Pom y y OTt6enuBaTenb ‘ o o
MuyepuH 100 ‘ ym | y/m Cano y Monosoi Bock 100 | y o
Bbi- CaxapHblii cupon 100 y y Cmona 100 ‘ y o
TnuuepuH (BoAHbIN) co- y y/m Caxapo3a 100 y y TanbK y y
Kz Cnap ym | y/m TopMO3Has XMAKOCTb 100 ‘ ym | y/m
MuuepuH (BoaHbIN) 122- y y CRvBKN y YepHuna 100 y y
MMioko3a y y CopoBan Boja y LllamnyHb ‘ y y
Topunua ‘ y y CoK anenbCcUHOBbI y y SMynbcnum 100 ym |y
Lxem 100 |y y CoK rpeiingpyToBbiit y y ($oTorpadueckme)
R 4 |y | o Coungpycrosne Y LY pupossmt wermonm yi | i
Opoxxu 100 y y Tsopor y CNMPTOM

1.8. ®utunrn AXIOpress

Tpy6bl AXIOpress coeanHAKTCA MPKU MOMOLLM NATYHHbIX COEANHUTENbHBIX AeTanen (GUTUHIOB), KOTOpbIe NPeACcTaBAsoT COB0M LWMpPOo-
KW COPTaMEHT 34NN 1 AenaTcs Ha 2 OCHOBHbIE KaTeropuu:

e OUTMHITU ONa coegnHeHns Tpyb Mmexay coboit;

*  OWUTWHIM oS COBAMHEHUS C APYTMMM YACTAMU CUCTEMBI (Yepe3 CTaHAaPTHY0 TPYyOHY0 pe3boy).

CyLLecTBYHOT CneayroLme TUnbl COegMHEHUM HENOCPeACTBEHHO TPYObl U BUTUHTaA:

e  KOMMpECCMOHHOe (LaHroBoe) — pa3bopHoe COeAMHEHME CO WTYLLEPOM U pa3pe3HbiM KOJbLOM;

e 006XMMHOe - Hepa3bopHoe coegnHeHWe NOCPEACTBOM CBOMCTBA MONEKYNAPHOM NaMaTH;

e Mpecc - Hepa3bopHOe coeanHEHWE C HaABMXKHOM MMb30W (Mpecc-BTYNKOW).

B accoptumeHTe AXIOpress npucyTCTBYET NOAHAS aCCOPTUMEHTHAS JIMHENKA, YTO MO3BOAMUT PeLUnTD 1t0Oble TEXHUYECKME 33434,
Cepus duTMHIoB cuctemsl Tpybonposonos AXIOpress M3roTaBnMBaeTCs METOAOM ropsayen WTaMnOBKK M3 KOPPO3MOHHOCTOMKON,
CTOWMKOM K 0becumHKkMBaHMIO naTyHn mapkn CW617N cornacHo Tpebosanui ctaHgaptos EN 12165 B Espone u TOCT 15527-2004,
COOTBETCTBYIOT K/IACCy A 1 OTBEYAOT CaMbIM BbICOKMM TpeboBaHMAM. [TOKPbITUE HUKENb + XPOM 3aLUWUTUT OT OKMCIIEHUS NATYHM.
Bo3MoxHOCTb ncnonb3osaHna dutnHros AXIOpress B pOCCHMIMCKMX CUCTEMAX OTOMAEHUS U XO39MCTBEHHO-MUTHEBOIO BOAOCHA0-
XEeHWUS NOATBEPXKAAETCS HannuneM ceptnudukaTos cootBetctans FOCT P, TpeboBaHnam TP TC n rurmeHnYeckon oLeHKOM KavecTsa.

OnacHocTb Koppo3nm

BHe 3aBMCMMOCTM OT MPpUMEHSEMOro Matepuana Ans Npou3BOACTBA PUTUHIM M YCTPOMCTBA ANS MUTbEBOIO BOAOCHAOXEHMS MOTyT
6bITb NOABEPXKEHBI KOPPO3UMK.

B HeKoTOpbIX Cly4asx KOpPpO3us MOXET NOSBUTLCS M NMPU KayecTBe BOLbl, COOTBETCTBYIOLLEM TPEOOBAHMAM LENCTBYOWMUX HOPM U
CTaHAapToB.

CyluecTBeHHOE BAUSHUE HA KOPPO3WIAHYIO arpecCMBHOCTb BOAbI OKa3blBAET COAEPXKAHUE B HEl rMApoKapboHATOB M XI0PUAOB,
BbICOKOE COZlepXKaHMe KOTOPbIX HEraTUBHO BIMSIET HA KOPPO3MOHOCTOMKOCTb MaTepuranos.

@aKTopbl, B3aMMOLENCTBUE KOTOPbIX BAUSET Ha CTOMKOCTb MaTEPUANoB K KOPPO3WK:
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*  XWMWYECKMIt COCTaB M CTPYKTypa MaTepuana

e (duU3MYECKME N XMMMUYECKME CBOMCTBA BOAbI, MPUMECH

e CXeMbl MPOEKTMPOBAHMS M MOHTaXa
*  TUN COEOAMHEHUN

KATAJIOT 2020 |

*  BBOA B 3KCniyaTaumio (METOLbI ONPECCOBKM, MPOMBIBKM, Ae3UHDEKLMM)

*  TeMrepaTypHble YCI0BMS IKCMayaTaLmm

[puMeHeHWe LONONHUTENbHBIX CPeACTB 006pabOoTKM BOLbI NS CHUXEHUS KECTKOCTU, HanpuUMep, CYLLECTBEHHO MEHSIET ee KOppo-
3MMHOE BO3LeNCTBME Ha MaTepuansbl. g nony4eHns TO4HOM MHDOPMaLnMK 1 NpeaoTBpaLLeHMs KOPPO3MK HEOOXOAMMO YTOUHSTD
BCE NOAPOOHOCTM Y MOHTUPYIOLLEN MW IKCNYaTaLMOHHON OpraHM3aLmu.

B cootBetctBum c TpeboBanmamm CM 51.13330.2011
(akTyanusuposaHHas pepakumsa CHull 23-03-2003)
HU B KOEM Clyyae He ciedyeT A0oNycKaTb NpSMOro
KOHTaKTa UTUHIOB CO CTPOUTENbHBLIMU 3NEMEHTAMM.
OutnHrm cuctembl AXIOpress He06X0AMMO 3aLLMLLATD
OT KOHTaKTa € 6ETOHHbIM MOKPLITUEM CO CTEHAMM,
rMNCcoMm, LLEMEHTOM U APYrMMM BbICTPOCXBATbIBAOLLM-
MUCS MaTEpPUANAMM C NOMOLLbIO COOTBETCTBYHOLLEFO
3aLMTHOrO NOKPbITUSA (TENNOU30NALMS, NNACTUK).

1.8.1. Mapkupoeka ¢puTHHros

Ha Bce duTuHM Royal Thermo HaHeceHa MapKMpOBKa C YKa3zaHWeM

CnesyoLmx NapaMeTpos:
e Jlorotun GupMbI-M3roToBUTENS
e ApTukyn getanu

» Pasmep

e Mapka natyHu

2. TEXHOJIOTNQ COEOMNHEHUA

PucyHok 4. ®utunru AXIOpress

RTE 16.007//16

F 135

2716

B cucreme tpy6onposonos AXIOpress ncnonb3yeTcs akcuanbHas TEXHUKA COefMHeHMS TpYD — caMas HafexXHas Ha CeroaHAWHUMA

[leHb 33 CYET OTCYTCTBUS PE3MHOBBIX YMIOTHUTENEN.
AKCranbHasg TEXHWMKA COeAMHEHUS TpyD M3 CLUMTOrO NOAu-
3TUNeHa Brnepsble bbina pazpaboTaHa B 1984r. CyTb TexHO-
NOTMK 3aK/YAETCS B aKCMaNbHOM 3anpeccoBke npeasapu-
TeNbHO pPacLUMpeHHON TpyObl Ha GUTUHT C UCNOBb30BaAHUEM
npecc-BTYNKM.

B ocHoBe 3TOW TEXHMKM NEXUT CBOMCTBO MONEKYNSPHOM
namaTi cwmToro nonnstunexa. Clumtole Tpybbl 06nagatot
«3(hHEKTOM NaMATU»: NOC/IE U3MEHEHWS POPMbI MaTepuan
CTPEMUTCS BOCCTAHOBUTb CBOKO NEPBOHAYANbHYHO HOPMY.
bnaropgaps addekTy namMatM MOXHO, HanpuMep, BOCCTa-
HaBAMBaTb MecTa nepernboB C UCNONb30BAaHMEM MpO-
MblLWIEHHOrO deHa. HecwuTble Tpybbl NpM 3TOM Havanu
6bl NIaBUTLCA. DPdEKT NaMaTM NpefoTBpaLLaeT naasne-
HWe MaTepuana noL faBieHneM. ITO SBNSETCS OrPOMHbIM
NICOM AN TEXHONOrMU coeanHeHus. CLUMTbIA NonU3TUNEH

PucyHok 5. AkcuanbHoe coefviHeHvie TPy6onpoBOAoB

(PE-Xb), n3 koTtoporo nsrotosneHbl Tpy6bl AXIOpress, He MeHsieT GOpMy U MpU PacTHKEHNU.
JddekT namMaTv AenaeT BO3MOXHbIM UCMONb30BaHWE TEXHONOMMU COeaMHeHUs 6e3 ynnoTHUTeNbHbIX Konew, CoeanHeHne Tpybbl u
®OUTUHIa HageXHO bUKCMPYeTCs NpY NMOMOLLM OCEBOM MPEeCC-BTYAKM (HAABMXKHOW MUIb3bl).
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2.1. MNpeunmyLuecTBa aKCMANbHON TEXHONOTMU COEAMHEHMS

e cooTBeTcTBMe TpeboBaHuam NOCT 15763-2005 «CoeanHeHns TpybonposonoB pe3bbosbie Ha Py no 63 Mlla
(mo ~630 krc/cm2). ObLime TeXHUYeCKHEe YyCIoBUS»

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

*  YHMBEPCaNbHOCTb GUTUHIOB AN BCEX CUCTEM TPYD, Bnarogaps YeMy yMeHbLUAETCS PUCK NepenyTaTb GUTUHIU U YMEHbLUAETCS
TpebyeMblii aCCOPTUMEHT Ha CKNaae;

e BO3MOXHOCTb BU3YyaslbHOrO KOHTPONS;

e 0TNagaeT HeobXxoAMMOCTb KannbpoBaTh TpyOy M CHUMATL BacKy;

*  MWHMManbHOE CY>XXeHWe NPOXOLHOro CeYeHUs 3a CYeT pa3BanbLOBKK TPYObl Ha GUTHHTE;

e CaMOyMIOTHeHwue (YNIOTHUTENEM CNYXMT caMa CTeHKA TpyObl, HAABUHYTAs Ha MOBEPXHOCTb QUTUHIA);

*  UCK/IKYAKTCH HEHAAEXKHbIE PE3MHOBbIE YNNOTHUTENU;

*  CHWXeHWe conpoTuaieHns n obecneveHne abcontoTHO BeClyMHOM 3KCMIyaTaLmMm CUCTEMDI.

3. TPEBOBAHMA K MOHTAXY CUCTEMbI

[lns BbINONHEHMS coeanHeHu B cucteMe Tpybonposogos AXIOpress He0b6X0AMMO MCNOAb30BaTb TONbKO OPUTMHANbHbIE MHCTPY-
MeHTbl Royal Thermo.
*Mepepn Hayanom paboTbl CnefyeT BHUMATENbHO 03HAKOMMUTLCS C MHCTPYKLMSAMM MO paboTe MHCTpyMeEHTa.

)

ROYAL THERMO

PucyHok 6. KomnnekT py4yHoro nHctpymeHnta Royal Thermo (apT. RTT 16.032)

MOHTaX M 3KCIAyaTaLmsa CUCTEM UHXeHepHOro 0bopynoBaHus ¢ Tpybonposoaamu AXIOpress ocyLwecTBASETCS COMMACHO TEXHU-
YyeckuMM TpeboBaHUAM NPOM3BOAMTENS C MOMOLLBK CNELMANbHOMO MHCTPYMeHTa npu cobnoaermn Tpebosanuin CIM 41-102-98 n
CIM 40-103-98. Py4yHOM MHCTPYMEHT AN MOHTaXa cucTeMsl (puc.6) nossonset paboTats ¢ TpybonpoBofaMm AMAMETPOM A0 32 MM.

3.1. MoHTax cuctemsl Tpybonposogos AXIOpress ¢ MOMOLLbIO PYYHOro MHCTPYMEHTA

War 1 War 2

Tpyby 06pe3atb Tpy6Ope3HbIMU HOXHULAMM NOL Nps- Mpecc-BTYNKY HAABUHYTbL Ha Tpyby. MMaakas ctopoHa (be3
MbIM YI10M. HapyXXHOrO KOMbLEBOr0 BbICTYNA) AOMKHA OblTb HanpaeneHa
B CTOPOHY UTHHrA.
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War 3

YCTaHOBUTb B PYYHOM MHCTPYMEHT PaCLUMPUTENBHYIO FON0BKY
COOTBETCTBYHLLErO pa3Mepa, HafBUHYTb KOHeL, Tpybbl f0 ynopa
Ha pacMpUTENbHYHO FONIOBKY, NOC/E Yero paclumMpuTh eé. 3aTeM
Tpyby NOBEPHYTH Ha YeTBepTb 060pOTa M paclMpUTb eLLé pas.

War 5

KATAJIOT 2020 |

War 4

Tpyby HaaBUHYTb HAa GUTUHT 40 NnocneaHero 3ybua. Hagsurato
[10 ynopa HeT HeobxoanMOCTU.

B 3aBMcMMOCTH OT AMaMeTpa coefiMHeHns cnefyeT BbibpaTtb
COOTBETCTBYHOLME MAPKMPOBAHHbIE HACaLKK. 3adUKCMpPOBaTbL
Hacafku B THE3aX PYYHOro MHCTPYMEHTa ANS 3arnpeccoBKM.
Pa3BecTu Hacaaku, BNOXUTb GUTUHT U NPECC-BTYNIKY B FON0BKY U
3anpeccoBaTh Npecc-BTy/Ky Ao GuTHHra. He gonyckatb nepekoca
MHCTPYMEHTa OTHOCUTENBHO COeAUHEHUS. VIHCTPYMEHT [OMXKEH
YCTaHaBNMBATbCS POBHO M MOJ, NPsMbIM yriom 6e3 nepekocos
OTHOCMKTENBHO OCK TPYObI.

MHCTpYMEHT [OMKEH YCTaHAB/IMBATLCS POBHO M MO NPSIMbIM YoM 6e3 NepeKkocoB OTHOCUTENBHO OcKu Tpy6bl. OcTato-
wmica 3a3op — okono 0,5 MM Mexay GUTUHIOM M Npecc-BTYNIKOM — 3TO cneumduKa METoAa U HA KAYECTBO COeAUHEHMUS

He B/ngeT.

3.2. MoHTaX ¢ NOMOLLBIO HOCAZOK
M CTAHLOPTHOTO NPEeCcC-UHCTPYMEHTA

C nomolybto Hacagok 14-40 u 40-63 MOXXHO MOHTUPOBATb CUCTEMBI
Tpybonposoaos anametpom oT 14 no 40 mm n ot 40 0o 63 MM,
COOTBETCTBEHHO. 119 paboThbl € HacaakaMu TpebyeTcs CTaHAAPTHbIN

371eKTPONPECCOBbIN MHCTPYMEHT C ycuanem 32 kH.

PricyHoK 7. Mpecc-nHCTpyMeHT
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Tabnuua 8. Cnncok I'IpOVI3BO£|VITeJ'IeVI CTaHAAPTHOIO /IEKTPONPECCOBOro UHCTPYMeHTa.

HanmmeHoBaHMe NHCTPYMEHTa, NPOU3BOAUTENb Mogenb

. ECO1
1 NOVOPRESS (Mapress, Geberit) ASO1
EFP2

2 ROTHENBERGER Romax Pressliner (Eco)

Power-Press ACC
Power-Press E
Power-Press 2000
Akkupress

3 REMS/ROLLER

3.3. emoHTax cuctemsl a

B cnyyae HeobX0LMMOCTM AE@MOHTaXa COeIMHEHUS NMPU HEKAYECTBEHHOM BbIMOMHEHWU, MOLEP-

HM3aumm NMbo NMOBTOPHOM MCMONb30BAHUK QUTUHTA HEOBXOAMMO:

a) obpe3aTb Ty 4aCTb TPYObI, HA KOTOPOM HAXOAUTCH QUTUHT;

b) HarpeTb MecTo coenmHenns 0o 1300C ¢ nomoLLblo CTpoUTENbHOTO heHa, OTCOEANHUTL

npecc-BTY/KY C OTPEe3KOM Tpybbl OT GUTUHra.

DUTUHT, KOTOPBIM NOLNEXUT AEMOHTAXY, HEOBX0AMMO NOAHOCTBIO OTCOEANHUTD OT TPYHONPOBOAa,

4yT0bbI AENCTBYOWMIA TPYOONPOBOL, HE NOABEPrancs BO3AENCTBUIO TeMnepaTypsbl Bbiwe 110°C.

Ha dutrHrax ¢ HeCKonbKMMM 0TBOAAMM HEOOXOAMMO YAANWUTb BCE COEAUHEHUS:

e 3anpellaeTcs NPOW3BOAWTb HAarpeB C UCMOb30BAHWUEM OTKPBITOTO NAaMeHu;

e 3anpeLwaeTcs OTCOEAMHSATb HAarpeTbli KOHeL, TpyObl He3aWMLWEHHOM PYKOK, ANS 3TOro
HeobX0MMO MCMONb30BATL KNELLW;

e JlaTb GUTMHIY OCTAaTOMHO OCTbITb M OYMUCTUTb €r0 OT 3arps3HeHui. lMocie nposepku ero
TEXHWUYECKOTO COCTOSHWUS BO3MOXHO MCMO/b30BaTh €r0 NOBTOPHO.

3.4. Obwue yKasaHMsi MO MOHTAXY CUMCTEMbI

Mpu BbINOIHEHMM MOHTaXa CMCTEM OTOMIEHMUS M BOAOCHABXEHUS, @ TakKe CKaToro BO34yxa cieayeT cobnofatb AeNCTBYOLWME
TEXHUYECKMe NpaBuNa, HopMbl M TpeboBaHMS. MOHTaX LOMKEH BbINOAHATLCS TOMBKO CNELUanmu3npoBaHHbIMKU KOMMAHUSMU, C yye-
TOM HUXE NepeyncieHHbIX peKOMeHAALMIA.

PesbboBble coegUHEHUS

CornacHo TpebosaHui ceoga npasun CIN 73.13330.2012 «BHyTpeHHME CAHWUTapHO-TEXHUYECKME CUCTEMbI 343aHUI», BBEAEHHbIN B
neicreme ¢ 01.01.2013, pe3bboBble coeanHeHuns Tpyd npu Temnepatype Ao 105°C ynnotHstotcs neHton MYM unm nbHaHOW nps-
[1bt0, MPOMNWUTAHHOW 3aMeLaHHbIMK Ha onude CBUHLLOBBIM CypuUKOM/BenunamMm unm cneumanbHbiMU YoTHAIOWMMKM NacTaMu-rep-
MeTukamu. MNpu TemnepaTtype Bobiwe 105°C ong ynaoTHeHMS ciefyeT MCNonb30BaTh acbecToByO Npsab BMECTE C JIbHSHOM MpsSabto,
NPONUTaHHble 3aMeLaHHbIM Ha onnde rpaduTom.

YnnotHeHWe pe3bb0BbIX COEAMHEHMI IBHOM — CaMOe CTapOe U LUMPOKO pacnpocTpaHeHHoe. [1ns ynnoTHeHMs NoHaaobuTCs neHx,
KOTOPbIV LOMKEH BbITb 31aCTUYHBIM, C TOHKMMU NpaasMu, 6e3 3anaxa u 6e3 mycopa B npsgax. Camasg npocTtas nacta Ang ynaoTHeHUS
— 3TO MyCTOTEePTbIM CBUHLOBbIN CypuK nam 6ennna Ha HaTypanbHou onunde. [1ns ee NpuroToBNEHUS B HY)KHOE KOMYECTBO CypuKa nam
6enmn HanMBaKT HEMHOIO 0NMMbI M XOPOLO pa3MeLwmnBatoT. ONTUManbHas ryctoTa NacTbl — KAK Y O4EHb XXMPHOM CMeTaHbl. [1acTa He
[O/KHA Teyb, HO 0693aHa XOPOLLO pa3Ma3blBaTbCs TOHKMM cnoeM. CornacHo Tpebosanui CIN 73.13330.2012, ang ocywectsieHus
YNAOTHEHMS OT My4Ka NbHAHOIO BOJIOKHA HEOOXOAMMO OTAENMUTL NPSAb C TaKMM KONIMYECTBOM HUTEW, YTOObI B CKpYYEHHOM COCTO-
SHUU e€ auamMeTp Obla paBeH MM HEMHOTO Honble rybuHbl pe3bbbl Ha MOHTMPYeMOM 3neMeHTe. [1ng pe3vb 1/2" n 3/4" nnameTp
npsav npumepHo paseH 0,8 MM; ong pe3bb 1" v Bbiwe anameTp npsaau npuMepHo paseH 1,2 Mm. [InnHa npsam noabupaeTcs Takum
0bpasoM, 4Tobbl 0becneunTb KONMYECTBO BUTKOB NOAMOTKM, B 1,5-2 pa3a npeBocxoasiuee Yncio BUTKOB pe3bbbl. [1psab naoTHO
HaMaTblBaeTCs Ha pe3bby NO YaCOBOM CTpenke (4Nns NpaBoW pe3bbbl), HAUMHAN C AaNbHEro Kpas pe3bbbl M 3akaH4YMBas Ha Topue
TpyO6bl. Pe3bba fomkHa ObITb MOMHOCTLIO 3aKpPbITa, CNOW SibHA LOMKEH HEMHOIO YBEIMYMBATLCS OT Kpas TPyObl K KOHLY pe3b0bl.
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JNlenta GYM MOXET NPUMEHSATLCS 4151 YNNOTHEHUS Pe3bbOBbIX COeAMHEHMI B CUCTEMAX BOAOCHAGXKEHMS ropsyeit 1 XON04HOW BOAbI,
rasocHabxeHus, otonneHus. Hamateisaetcs neHta OYM Tak e, Kak U 1eH — C HATArOM Mo X0y pe3b0bl, C HEBObLWMUM YBEUYEHNEM
CNnos oT Topua Tpybbl. KonnMuecTBo BUTKOB CMAbHO 3aBUCUT OT 3a30pa B COEAMHEHMU U NOAOMPaETCS OnbITHbIM nyTeM. [Ins Havana
HY>XHO MI0THO 06MOTaTh pe3bby Tak, 4Tobbl ee penbed cTan NoYTH HesameTeH. [pu cbopke CoeaMHEHUS AOMKHO OLLYLWATbCS CyLe-
CTBEHHOE YCW/IME, HO NIEHTA He A0/KHA BblAABNMBATLCA MO pe3bbe. Eciv coeanHeHne 3aKpy4YmMBAETCS pyKaMu, TO NEHTbI Mano, 1
HY>KHO BCe NepeMoTaTb 3aHOBO C HONbLWWM KOMMYECTBOM BUTKOB.

MNpoknaaka Tpy6onpoBoAoOB B rpyHTE

MNpoknagka Tpybonpososos AXIOpress B rpyHTe pa3peluaeTcs TONbKO Npu COBAOAEHMUM CNeayoWmX YCIOBUIA:

e Tpybonposoabl HeOH6X0LMMO NPOKNAAbIBATL B MECHAHOM CJ10€, MOKPbIBATh MENKO3EPHUCTLIM NECKOM, YTOObI MCKIYMTL ONnac-
HOCTb NOBPEXAEHUS NOBEPXHOCTM TPYD NpW nocneaytoLlen yKnaLKke 3anofHSoLWero Matepmana;

e Ha NPONOXEHHble B rpyHTe TPyOONPOBOAbI He LOMYCKAETCS BO3LENCTBME TPAHCNIOPTHOM HArpy3Kku;

e OUTWHIM U NPECC-BTYIKM LOMKHbI ObITb 3aLUMLLEHDI.

Mpoknagka noa acpanbToBbIM NOKPLITUEM

Bbicokne Temnepatypbl, BO3HMKAOWME NpU Npoknaake nutoro achanstoBoro nokpbitus (okono 250°C), npyuBOAAT K pa3pyLUeHKto
Tpy6.JaHHOe ycnoBme KacaeTcs Takxke M cnocoba yknaaku «tpyba B Tpybex. [lo3ToMy ciegyeT npMHUMMaTh COOTBETCTBYHOLLME MepbI
3aWwmThl Tpy6onpoBoaos. [Ins 3awmTbl MPONOXEHHOW N0 HeobpaboTaHHOMY BeTOHY cucTeMbl «Tpyba B Tpybe» HeobxoamMMo Ao
HaHeCceHWs Cnosg AMToro acdanbra Ha TPyObl YIOXMTb MCMONb3yeMble NpU paboTax ¢ achansbToOM TeNIOM30NALUMOHHbIE NAKTbl. Oco-
H6EeHHO KPUTUYHBIMK MeCTaMK SBNSIOTCS MeCTa, B KOTOPbIX TPyObl NepexonsT ¢ 6eTOHHOro 0CHOBaHMS B CTeHyY. Ha JaHHbIX y4acTkax
HeobX04MMO 3aKpenuTb IEHTY M3019UMM KpaeB neper TpybonpoBoaoM TakuM 06pa3om, 4Tobbl 06pa3oBancs HEKOTOpPbIM 33a30p
N9 3aCbINKKM necka. YTobbl n3bexarb BO3IMOXHbIX NOBPEXAEHMI TpybONpoBOLOB, Nepes HAaHEeCEHMEM /109 IMTOrO acdansta BCe
Mepbl 3aWnTbl NoAaexaT 0653aTenbHOMY NOBTOPHOMY KOHTPON0. Bo BpeMsi HaHeceHns acdhansTta cnefyet obecnevmTb LMPKYNs-
LMK XONO4HOM BOAbI B Tpybonposoaax.

MNpeaynpexaeHune Bo3ayLwHbIX Npobok

[pn MOHTaxe TpybonpOBOAOB B CAMOM HMXKHEW TOUKE CUCTEMBbI HEOOXOAMMO MpeayCMOTPETb BO3MOXHOCTb C/IMBA (APEHAXA).

3awmTta ot ynbTpadpruoneToBoro n3ny4eHus

OnutenbHoe noctosiHHoe Bo3aencTBue YD-usnydeHus Ha Tpybbl AXIOpress MOXeT NpUBECTU K UX MOBPEXLEHUIO.
B cBA3M C 3TMM, HEe peKOMeHAYeTCs NPOoKaAbiBaTh TPyObl MO, OTKPbLITbIM HEBOM. TpyObl, NPONOXKEHHbIE MOA OTKPbLITEIM HEOOM, HEOb-
XOAMMO 3alMLaTh OT BO3LENCTBMS COTHEYHbIX ly4el C MOMOLLb0 rodpupoBaHHOM Tpybbl. Ha cTponTenbHOM o0bbekTe Tpybbl He
cnepyet nojsepraTb 4IMTENbHOMY BO3AENCTBUIO COMTHEYHbIX lyden. B cnyyae HeobxoanmocTu cnepyet obecneymTsb 3awmTy Tpyb
OT CO/IHEYHOTO CBETa.

Mapkuposka Tpybonposogos

CornacHo Tpe6oBaHui 6e30MacHOCTU, pEKOMEHAYEeTCS MapkKMpoBaTh TPYO6ONPOBOALI B 3aBUCMMOCTM OT TPAHCMOPTUPYEMOTO TEMI0-
HocuTens. MapKknpoBKa peKoOMeHLyeTCs Ha Mano3aMeTHbIX YYacTKax Uau B Cy4ae NpoKNafKu HEeCKONbKUX CeTel C pasfNnyHbIM
TENJIOHOCUTENAMM.

Hedopmaumn n nepernbel Tpyb

Ecnu BcnencTeme HeyaauHOro pacnonoXeHUs UM HeNpPaBWIbHOIO MOHTaXa NpY NPoKnagke Ha nosepxHocTu Tpyd AXIOpress obpa-
30BasCca M310M Uan gedopMaLms, TO AaHHbIN y4acToK Tpy6onpoBoaa HeobxoanMo OTPEMOHTMPOBATL. B ciyyae npoknagku Tpyb B
y3KOM MecTe — MCMOb30BaTb YITIOBON DUTUHT.

Pacnonoxenue tpybonposogos

Mpw coBMeCTHOM Npokfafke TpybonpoBOAOB ropsyero M X0N04HOM0 BOAOCHabXeHMs Tpy6onpoBOAbl ropsyero BOAOCHabXeHNS
HeobX0AMMO NPOKNAAbIBaTh HaA TPYOONPOBOLAMM XONOAHOMO BOAOCHAOXEHMS.
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BeipaBHKBaHME noTeHumanos

Tpybbl AXIOpress 3anpeLaeTcs MCNob30BaTb B KAYeCTBe MPOBOAHMKA 33a3eMNEHMS O SNEKTPUYECKMX YCTaHOBOK. [0 3ToM npwm-
YMHE MpU YaCTMYHOM 3aMeHe MeTanIM4yecknx TpybonpoBoaoB Ha Tpybbl M3 accoptumeHTa AXIOpress He0ob6xoaMMo NpoBepUTb
Hann4Me COOTBETCTBYIOLLErO 3a3eMeHus.

3alWmTa OT 3aMeEpP3aHHS

3anosnHeHHble Tpyobl AXIOpress HeobX0AMMO 3aLLMLaTh OT 3aMep3aHus. [Ans 3awmTtbl cuctem AXIOpress MOryT NpUMeEHSTLCS Crie-
aytolme aHTUPpu3bl:

STuneHrankonb (aHTudpus N): pa3pewaercsd NpUMeHeHMe C MakCMManbHO AOMNYCTUMOMN KOHUeHTpaunen B 50%.
Mbl peKkOMeHAyeM He npeBbIaTh KOHLeHTpauumto 35%. KoHueHTpaumsa aHtudpmsa N 50 % cooTBeTCTBYET 3allmTe OT 3aMep3aHns npu
Temnepatype 80 -38°C. KoHueHTpauus aHtndpmsa N 35% cooTeeTcTByeT 3alumMTe OT 3aMep3aHuns npu Temnepatype o -22°C. Ecam
KOHUEHTpaums aHTMdpu3a npesbiwaet 50%, BO3HMKAET 06paTHbIi 3ddekT. Mpn TeMnepaTypax Huxe -25°C obpasyeTcs neasHas Kawa.
[MponuneHrnMKonb: paspeLwaeTcs NpUMeHeHne C MakCMManbHO AONYCTUMON KOHLEeHTpaumen 25%. MponuneHrnnkonb NpuMeHseTcs
rnaBHbIM 06pa3oM B NULLEBOM NPOMbIWNEHHOCTU. KOHUEeHTpauus 25% cooTBETCTBYET 3alUuTe OT 3aMep3aHus Npu TeMnepaTtype 4o
-10°C. Mpe BbllWEHME MAaKCMMANbHOM KOHLLEHTPaLMKN MOXET NPUBECTM K 00pa30BaHMIO Pa3pbIBOB OT HANPSKEHUS.

Paanyc narnba

Lonyckaetca usrnbanme Tpyd AXIOpress ¢ paamycom usrnba He MeHee =
5 anameTpos TpyoObl.

B obnactu usrnba 3anpeLaeTca BbINOAHATL 3anpeccoBKy. Kpome
TOro, eI U3rnb JOMKEH pacnonaratbCs HENOCPEACTBEHHO Nepes,
$UTMHIOM, ero Heo6xo0AMMO BbINOHATL Nepes, 3anPeccoBKOA.
Tpy6b1 AXIOpress amametpom Ao 20 MM MOXHO M3rnbatb Bpy4-
HY'0, NPUMEHEHME CNeLManbHbIX NPYXXWH He 06s3aTenbHo. Ans
Tpy6 AvameTpom Gonee 25 MM MOryT UCNO/Ib30BATbCS CTaH-
JapTHble TPy6ornboyHble MHCTPYMEHTbI.

ocb TpyObl

PrcyHok 8. MuHMManbHbI paguyc nsrmba
Tpy6 AXIOpress

3.5. Nccneposarenbckue ucnbitanus cuctemsl Tpybonposogos AXIOpress 8 OAO «HUN
CaHTexHMKM»

B paspaboTke cuctemsl Tpy6onposoaos AXIOpress npuHsaaun yyactne rnasHble cneumanunctbl OAO «HUWM CaHTexHmkm». B Poccum
Ha CerofHAWHMIA AeHb CPEAM HAYYHbIX YYpexaeHni nofLobHoro npodumnsg Hay4YHo-MCCIea0BaTeNbCKUIA MHCTUTYT CAHUTAPHOM Tex-
HUKW SBNSETCS eAMHCTBEHHbIM, A UMEETCS UCMbITATENbHbIN LLEHTP M 1abopaToOPHbIA KOMMNAEKC AN UCMbITAaHUS U TECTUPOBAHUS
CaHUTapHO-TEXHWYECKOro 060PYA0BaHUS PA3NIMYHOIO Ha3HAYeHMS.

[lns noaTBEPXAEHUS HALEXHOCTU CUCTEMbI MPOBOAMACS PAL TMAPABANYECKUX U LUKINYECKUX UCMBITAHUI coefMHeHUI Tpyb
¢duTtnHramm AXIOpress.

Tabnuua 10. MporpamMma UcnbiTaHUA coegrHeHNi TPy6 ¢ naTyHHbIMU GuTHramm AXIOpress no FOCT P 52134-2003

Homep noppaspgena, NyHKTa
HacToALllero ctaHaapTa

KoHTponupyembliii napameTp

TpeboBaHuWs cTaHAapTa
TexHnyecknx MeTtopoB
TpeboBaHU KOHTpOnA

CTOMKOCTb K AeCTBII0 MOCTOAHHOIO BHYTPEHHErOo jaBneHuns 5.1.25 ‘ 8.8 npu Temnepatype 95°C He meHee 1000 yacoB)

CTOMKOCTb NPU UNKINYECKOM N3MEHEHMN TeMMepaTypbl 5.1.26 B Teuetye 5000 UnKnoB Npyu nonepemeHHOM BO3ARACTBMM
pvy patyp o xonofHo (23°C) n ropsauven (95°C) Bogpl

CTOMKOCTb NPV LUKANYECKOM M3MEHEHNUV AaBNeHNA 5.1.27 8.22 10000 uyuknos npu fasnexnuu ot 0,5 go 10 6ap

CTOMKOCTb K IeICTBMIO pacTArMBaloLLel HarpysKu 5.1.28 8.24 npu Temnepatype 20°Cun 95°C

CTOMKOCTb K AeCTBMI0 MOCTOAHHOIO BHYTPEHHErO faBneHuns 51.29 ‘ 8.25 RE20D e TerED Ay P e 20- G 95 C e Mer e ac

npwu nsrmnée

IFOCT P 53630-2009 «Tpy6bl HanoOpPHbI

€ MHOIOCJIOMHbIE A1 CUCTEM BOLOCHAOXEHNA 1 OTONSIEHUA»

CTOMKOCTb K paccnoeHunto 5.1.4 ‘ 8.8 NP pacTAXKeHNN nepeaHen KPOMKM Ha 10 %
CTONKOCTb K PacCIOeHMIO KNIeeBOro COeAVHEHNA HEHarpyXeH-
. P A Py 5.1.6 8.10 He meHee Ha 10 H/cm
HOW TpyObI
Tepmuueckasn cTabunbHOCTb 5.1.10 ‘ 8.14 TepMmUYecKasa CTabunbHOCTb
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B pe3ynbrate NnpoBefeHHbIX MCNbITAHWI YCTAHOBNEHO, YTO COeanHEHNS TPy ¢ duTuHrammn cuctembl AXIOpress NONHOCTbIO Bblaep-
Xanu Bce ucnbitaHus no Mporpamme. [laHHble UCMbITAHWUS CBUAETENLCTBYIOT O TOM, YTO PSLA MPOYHOCTHBIX M 3KCMIYaTaLMOHHBIX
rokasaTtesiel 3HaunTenbHo npesbiwaeT nokasatenu NOCT, M 0 BbICOKOM 3anace Npo4HOCTHU cucTeMbl Tpybonpoeogos AXIOpress Ha

0CHoBe HanopHbix Tpy6 PE-Xb EVOH, PE-Xb/ Al/PE-Xb 1 PE-Xb ¢ yH1BepcanbHbIMU GUTUHTAMMU.

CoeaMHeHUs C YBEPEHHOCTbIO MOXHO Pa3MeLLaTh B KOHCTPYKLMM MOMOB U CTEH (CKPbITas pa3BoaKa) B COOTBETCTBMM C TpeboBa-

Huamu CM 41-102-98 v CI1 40-103-98.

4. YKA3AHWMA MO MPOEKTUPOBAHUIO

MNpoekTupoBaHue cuctembl TpybonposonoB AXIOpress LOMKHO BbINOAHATLCS B COOTBETCTBMM C AEMCTBYIOLWMMM HOPMAMM U CTaH-

faapramu:

e (I140-103-98 «[poekTMpoBaHMe M MOHTaX TPyOONPOBOLOB CUCTEM XONOAHOMO M rOpsSYero BHYTPEHHEro BOLOCHAOXeHUS C

MCMonb30BaHWMEM METaIIoNOMMEPHbIX TPYD»;
e CHwulM 23-03-2003 «3awmTta oT Wyma;

« (IM30.13330.2012 (aktyanusmposaHHas Bepcua CHulM 41 - 01-2003);

e (CaHluH 2.1.4.559-96 «[MuTbeBas Boaa. lMrneHmnyeckune TpeboOBaHMS K Ka4eCTBY BOAbI LLEHTPAIM30BAHHbIX CUCTEM MUTLEBOIO

BOLOCHAbxXeHMs. KOHTpONb KayecTBay;

e (CaHnuH 2.1.2.1002-00 «CaHnTapHO-3NnaEMMUONOrMYeCcKne TpeboBaAHMS K XKMIbIM 34aHNUSM U MOMELLEHUAMY;
e [WopaBnuyeckue pacyeTbl M NPOEKTUPOBaHMe TpybONPOBOAOB X03MCTBEHHO-NUTLEBOrO BOLOCHAOXEHMS C MCMONb30BaHUEM
cuctembl AXIOpress BbinonHsaoTcs Ha ocHoBe CHMIM 2.04.01-85 n TP-139-03. HeobxoauMmble faHHblE MOXHO MOMY4YMUTb U3

HWXenpuBeAEeHHbIX pacyeToB, rpadmkos U Tabnuu,

He ponyckaetcsi npUMeHsTb Tpy6bl U3 CLUMTOrO MOMMITUNEHA ANt PACLUIMPUTENBHOTO, NPEAOXPAHUTENIbHOTO, NEPENUB-

HOrO M CUrHaIbHOIO TPY6ONPOBOAOB.

4.1. BoinonHexue ruppaBanyecknx pacyetos komnencatopos.JIuHenHoe yanuHeHme

Tpyb6onpoBofoB..

Bce MaTepuanbl Ha NPOTKEHUM BPEMEHM UCMbITLIBAOT Ha cebe
BO3ENCTBME pas/InyHbIX TeMNepaTyp 1 pearnpytot nytem bonee
WU MeHee SBHOTO M3MEHEHMUS CBOMX Pa3MepoB. Takoe sBneHue
NoMY4MNo Ha3BaHWe TENNOBOIO YAMHEHUS Tpy6onpoBoaos. Ha
NnpakTUKe OHO MOXET NPOSBNSTLCS KakK B YBENMYEHUN pa3Me-
pOB B C/ly4ae MoBbILEHMS TeMNepaTypbl, Tak U YMEHbLUEHUU
Npy CHUXKEHUWU TeMMepaTypbl.

[lns nonMMepHbIx TPy, B OTIMYME OT METANNUMYECKUX, 3HAYEHNE
JIMHEMHOro YANMHEHUS SBNSETCS CyLLeCTBEHHbIM. [TokasaTenem
paclwmpeHuns Tpybbl B yCnoBuax konebaHmsa TemnepaTypbl C1y-
XUT KOIDDUUMEHT IMHEMHOTO pacLUMpPeEHHUs.

TemnepatypHoe yanmHeHne Tpy6onposoaos L (B Mm) onpepensaetca n3 BoipaxeHnsa: AL =ax L x AT, mm

0 — KO3pOULMEHT NNHENHOrOo paclunpeHs (YKasblBaeTca B TEXHUYECKUX NapameTpax Tpyo;
L - AfMHA NPAMOSIMHENHOTO YYacTKa TPY6bl, KOTOpas NPeTepnuT U3MeHeHUsa Npu Harpese, M;

Al - TemnepatypHoe yanuHeHve (Mm)

920

920

80

70

60

50

40

30

20

PrcyHok 9.
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L- anuHa Tpy6bI [M]

AT - pa3HuLa Mexay TeMMNepaTypoii OKpy»KatoLein cpebl NPpU MOHTaXe TPY6OonpoBoAa U MaKCMMasibHOM TeMrnepaTypoi Tensio-

HocuTenAa Npu skcrlyataumm CUCTeMbl, °C

KoaddnumeHt yanuHeHuna tpy6 AXIOpress: ana meTannononumMepHbix Tpy6 a = 0,025 mm/(mK);
ana Tpy6 PE-Xb a_

ax

= 0,2 mm/(MK).
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300

TemnepaTypHble yannHeHNA Tpy6OoNpoBOAOB CUCTEMDI 15
AXIOpress Npu NPOeKTUPOBAHUN 1 MOHTaXXe HeobxoaMMo 250
KOMMEeHCUPOBaTb YCTaHOBKOW KOMMNEHCATOPOB. .
KomneHcaTop — 3T0 y4acToK Tpy6bl, NOACOEAVHEHHDIN CBO- § 200
60[HO, Kak MPaBuUIO, B MeCTaX N3MEHEHUSA HaNpaBeHna & 10

I /
Tpyb6onposoaa (cm. puc 11). = 150

) ]
L - AnvHa nneya KomneHcaTopa I /?/// 5

K [ | —

X = MUHUMA/IbHOE PACCTOAHME OT CTEHbI 2 0 /%////
L - TeMnepaTypHoe yanHeHne = éééﬁj:/—
F_ - HenoagimkHas onopa 0 | 1
L — anvHa Tpy6bl 20 30 40 50 60 70 80 90
G, — CKONb3ALWNIA XOMY T PasHuua temnepatyp (K)

PucyHok 10. JlnHeiiHoe yanvHeHune gnuxbl Tpy6 AXIOpress:
PE-Xb, PE-Xb EVOH

[LnvHa nneya KOMNeHcaTopa 3aBMCMT OT MaTepmana (const matepuana C).
MuHUManbHasA AAMHa Nnedya komneHcatopa Lk paccunTbisaetca no pop-
myne: Lk = C+/ (d x Al)

loe:

L, - A/MHA KOMMEHCALNOHHOTO yyacTKa (Mm);

C - KoHcTaHTa maTepmana  (ansa PE-Xb/AI/PE-Xb C =35 mm.
ona PE-Xb C = 12mm);

Al = (mm);

d - HapyHbI grameTp TPyObI (MM);
L, - AnvHa nieya KOMMNeHcaTopa;
AL - TemnepaTypHoOe yannuHeHue;

| - nnviHa Tpy6bI;

F — HenoasmxHasa onopa;

G - CKONb3ALMIA XOMYT. P

A PuicyHok 11. Mpumep KomneHcaTopa

« PrcyHok 12. KomneHcaTop Temnepatyp-
Horo yasinHeHus (M-06pa3Hbii)

Mpumepsl pacyetos

AnuHa Tpy6bl, TEeMNepaTypHOE yaJIMHEHUE KOTOPOI HEOBXOANMO CKOMMEHCMPOBaTb, cocTaBnAeT 10 M. Pas3HuLa Temnepatyp Mexay
TemnepaTypoi MOHTaXa 1 MakCUMarbHOM TemnepaTypoi aKkcnayaTtauum coctasnaeT 60K. Hapy»Hbii anameTp Tpy6bl — 20 mm. Onpe-
Oensem ASIMHY nneya KoMneHcaTopa B 3aB1UCMMOCTY OT TUna TpyObl.

PacueT gnuHbl nneya kKomneHcaTopa AnsA nonumepHoi Tpy6bl AXIOpress (PE-Xb):

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

Topa coctaBnset 1/2 ot 3HaueHus Lk. lLnnHa nneyva KOMNeHcaTopa He A0MKHA 6biTb 60/1blie MaKCMMaIbHOTO PACCTOSAHMUS

XOMyTbl Ha KOMMEHCATOPbl HE YCTAHAB/IMBAIOT, YTO6bI HE HAPYLIWTL M3r1b6 Tpy6bl. OTPE30K MEXAY NeTNSIMU KOMMEHCa-
A Mexay KpenneHusMu Ans AaHHOro AuameTpa Tpy6onposoaa.
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Ecam cnpoekTnpoBaHHOW CxeMol cucTeM TpybonpoBOLOB ropsyero
BOJOCHABXEHMS UK OTOMIEHUS HE NPeAYCMOTPEHO Hanuyue Aonon-
HUTENbHOTO MPOCTPAHCTBA A1 KOMNEHCALMM TEMMEPaTYPHOro yanu-
HEHUS, TO HEOHXOLMMO BK/IHUNUTD B MPOEKT KOMMNEHCALMOHHbIE NeTu.

[ne:

L = onvHa Tpy6
PncyHok 13. F - HenoasmxkHas onopa
KomneHcalunoHHasa netnsa G - cKonb3Aawwas onopa

YkasaHus:

Mpwn MoHTaxe Tpybonposoaos cuctembl AXIOpress MeTofoM CKPbITOM pa3BoAKM (B NONax M CTEHAX) BHUMATENbHO CNeAuTb 3a TeM,

4TO6bI NPU PAAMATOPHOM MOAK/HOYEHUM OCTABANOCh JOCTaTOYHOE NPOCTPAHCTBO A5 KOMMEHCAUMK YaAUHEHNS TPY6.

[lng MOHTaXa pa3BOAKM M3 MMHTYCA UCMONb30BATb TONBKO YHMBEPCAbHblE MeTannononnmepHsle Tpyoel AXIOpress (PE-Xb/AL/PE-Xb).

»  Pa3Bopfka OT KonekTopa 40 paanaTopoB A0MKHA BbiTb AyroobpasHoM.

e ApMaTypa Ha TpybonpoBoae He AOMKHA MOHTMPOBATLCS HA OTPE3KaX, KOTOPbIe SBASKTCS KOMMEHCALMOHHBIM NIEYOM, a TakkKe
B MecTax, rae ee yCTaHOBKa MOXeT 610KMpoBaTh nepemMelleHve TpybonpoBoaa (BMIOTHYHO K MOABMXKHbBIM OMOpaM).

e MoHTMpOBaTb apMaTypy HE0BX0AMMO KaK TOUYKY HEMOABWUXKHOM OMOPbI, YTO 3aLUMUTUT TPYOOMNPOBOL OT BAUSIHUS CUMbI TSXKECTU
apMaTypbl M BO34EMCTBMS CUA NPW OTKPbITUM/3aKPbITUU apMaTypbl.

e [lpu oceBoM nepeceyeHun TpybONpPOBOLOB M3 NMONUMEPHBIX U CTabHbIX TPYD, AN onpeneneHus AanHbI KOM-NEHCALMOHHOO
nneva, yasMHeHWe LJaHHOro OTPe3Ka ClefyeT YYuTbIBATb Kak CyMMY yAaMHEHWI 06oux TpybonpoBoaoB.

4.2. Kpennenue tpybonposonos

[ins kpennexus TpybonpoBOAOB pa3peLlaeTcs MCMNOIb30BaTb XOMYTbl, COOTBETCTBYHOLME CleayoLWwmnM TpeboBaHUaM:
e MPUrOLHOCTb NS NPUMEHEHMS C TPyBaMK 13 NONMMEPOB;
e LUYMOMOMNOLLAKLWMIA MaTepuan,
e MpaBWbHbIM pasMep (MPU MOHTAXe XOMYT [OMKEH CBOOOAHO CKOMb3UTb NO Tpybe, He [aBaTb e BbiNacTb).
[paBunbHas paccTaHOBKa ONoOp Npu NPOEKTUPOBAHWUM U MOHTaXe N03BONWT TpybonpoBoay CBOGOAHO CKONb3UTbL B Npeaenax Benu-
YMH TEMMEPATYPHbIX YANUHEHU.
Ckonb3sawer Ha3biBaeTCs onopa, PUKCMpyoLwas TpybonpoBo, HO He NPenaTCTBYOLLAS er0 0CEBOMY NepeMeLLeHuto. HenoasmkHom
Ha3blBaeTCa 0Mopa, He NO3BONAKOLLAN TPYOONPOBOAY NepeMeLLaTbCs B TOUKE KPENIeHus.
AL AL

L
= —==or i
STy e

N
\\‘ \ / :‘
Tpy6a J \\ [ /
\ / Ckonb3awas \ .\"\—’ ‘ -r’ N

MpueapHbie MyPTbI onopa \'-' \

m

-

. W L7/
ST\l /f

i

e ‘
MonoxeHue Npu // 5
MWUHUMaILHOI Temnepartype / \\\ /
Monoxeuue npn _—" Al
MaKCUManbHO Temneparype

PucyHok 14. MNpumep Kpenexen Ana MOHTaxa A
Tpybonposogos AXIOpress

PrncyHok 15. MoHTax onop »
Ckonbaqauasa
onopa
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I PrcyHok 16. lNpumep HenoaBMXXHOW ONOPbI HAa OTBETBIEHNN

4.3. Tennoruppasnmyeckue napametpbl Tpybonposogos AXIOpress.

4.3.1. Pacyet notepsb Tenna

Tennosble notepu Tpy6 B cncteMe AXIOpress onpenenstotcst OCHOBHbIM TEPMUYECKUM COMPOTUBIEHMEM, KOTOPbIM B IAHHOM Clly4ae
SBNSETC CONPOTUBIEHUE HAPYXHOM TeNNooTAaYN. [1Ns NpaKTUYeCKMX pacyeToB ciesyeT NPUHUMATh TENIONOTEPU NOAUMEPHbIX U
MeTasNonNoAMMEPHbIX TPYD MO 3HAYEHUSM, YKa3aHHbIM B HUXKecneayowmx Tabamuax 11 v 12.

Tabnuua 11. Tennosble NOTepy Ha FOPU3OHTANIbHO NPONOXKEHHBIX TPYO AXIOpress (0OTKpbITas pa3BoAaKa)

Hapy>kKHbIN AramMeTp,

PasHocTb Temnepatyp
TennoHocutens
1 OKpYKatoLei cpeapl

TennonoTepu Ha

1 n/m Tpy6bI, BT

HomuHanbHbI
Hapy>XHbl AvameTp,

PasHocTb Temnepatyp

1 OKpYatoLuen cpeabl

Tennonotepwu
Ha 1 n/m Tpy6bl, 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 3Ha4YeHns NpuUBeAEHbI ANS CUCTEM, MPONOXKEHHbIX B6aM3KM nona. Mpu npoknaake noA NOTONKOM TennoBble
noTepy CHUXAIOTCS B cpeaHeM Ha 27 %.

Tabnuua 12. Tennosble NoTepy Ha BEPTMKaNbHO NPoNioXeHHbIX Tpy6 AXIOpress (OTKpbiTas pa3BoaKa)

Hapy>KHbIN ArameTp,

Pa3HocTb Temnepatyp
TENNOHOCUTENA U OKPY-
»Katolwein cpepabl

Tennonotepwu

Ha 1 n/m Tpy6bl, BT

HomwuHanbHbI
HapyHbll Ana-
MeTp, MM

PasHocTb Temnepatyp

1 OKpyKatoLyein cpeapl

Tennonotepwu
Ha 1 n/m Tpy6bl, 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

p1 HeoHXx0AMMOCTH BbINONHEHMS 0CODO TOUHbIX PACHETOB CNefyeT NPUMEHSTb M3BECTHbIE GOPMYbI /1S pacyeToB TenaonepeLadu
[LNS MHOTOC/IOMHOM LMAMHAPUYECKON CTEHKM C FTeOMETPUYECKMMU U DU3UYECKMMU XapaKTEPUCTUKAMMU, YKa3aHHbIMU B OMUCAHUAX
Tpy6 cuctembl AXIOpress.

YMeHblUeHWe TennonoTtepb Ans Tpyb, M30IMPOBaHHbLIX MaTepManaMm ¢ Ko3pduumeHToM TennonposogHocTM B npegenax 0,05-
0,1 Bt/M*K, yuntbiBatoT ymHOXeHMeEM Ha 0,5-0,7, npuyeM MeHbluasg BeIMYMHA NPUHMUMAETCA AN MEHbLIEN TeNI0NPOBOAHOCTY.
[na cuctem, KOTOpble 3aKpbITbl SKPAHOM, TEMIOBbIE NOTEPU HUKE Ha 25%.
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4.3.2. mppasnnyeckuin pacyet

OnpepeneHune AnaMeTpoB 1 NPOEKTUPOBaHUe TpyOOMNPOBOLOB X035MCTBEHHO-MUTLEBOIO BOAOCHAOXEHUS C UCMONb30BAHUEM
cuctem AXIOpress BbinonHsgeTcs B cooTBeTCcTBUM € TpeboBaHuamu CIM 30.13330.2012 n TP-139-03. HeobxoamMMble faHHble Ans
pac4eToB MOXHO MONYYUTb U3 NPELOCTABNEHHbIX HUXKE rPaduKOB U TabnuL, B KOTOPbIX NPeACTaBNEHbl 3HAYEHWS NOTePb LABNEHUS
ons outnHros m Tpyb AXIOpress, a Takxxe NoKasaHbl MUHWMAZbHBIMA M PACYETHbIM MPOTOKM YaCTO MCMOb3yeMbIX TOYeK BoL03abopa.
lMoTepw aaBneHus B TpyboNpoBoAe COCTOST U3 IMHENHbBIX NOTEPb AABNEHWUS U MECTHbIX NOTEPb Ha 3N1EMEHTax TpyHOoNpPOBOLHbIX CUCTEM.
K nuHeltHbIM noTepsaM faBneHUs OTHOCSTCS NOTEPU AaBNEHWS HA TPeHMe B TpyDe, OHM 3aBUCAT OT PeXXMMa TeYeHus, TeMnepaTypsbl
M pacxofia BOAbl, @ TaKXKe OT LUepOX0BATOCTU CTEHKMU W AnameTpa Tpyobl.

3aBUCUMOCTb MEX/Y PAaCXOAO0M BOAbI U IMHEMHBIMU NOTEPSMU laBNeHus B TPybonpoBoLe — KBAAPaTUYHAS, 3TO 03HAYAET, YTO TPEX-
KpaTHbIA NPUPOCT pacxoaa NpUBELET K YBEIMYEHMIO MOTEPb AABNEHMS HA y4acTke B 32=9 pas, a CHWXEHWe pacxoaa B ABa pasa
NpvBeaET K YMEHbLUEHUIO NOTEPb AaBNeHMs B TpybonpoBoae B 22=4 pasa.

K MeCTHbIM NoTepaM AaBneHUs OTHOCATCS NMOTEPM Ha 3aMOPHOM M peryimpytoLLei apMaType, a Takxke noTepu Ha 0TBOAAX, TPOM-
HUKax, nepexofax u T.4. [loTepu faBneHus Ha 3anopHOM M perynupylolleit apMaType OnpeaenstoTcs Ha OCHOBAHMM € Mponyck-
HoM cnocobHocTH (Kvs), npuBeneHHON B XapakTepucTMKax apMatypsl. [1oTepu aasneHuns Ha oTBoAaxX U nepexonax onpenensorcs
Ha OCHOBAHMW JAaHHbIX 0 KO3DOULMEHTAX MECTHBIX CONPOTUBIIEHUI STUX 3NEMEHTOB MOMTYYEHHbIX B pe3ynbTaTe r’mapaBamnyecknx
UCMNbITAaHWUIA. 3aBUCMMOCTb MEX[Y PAaCXOL0M BOAbl M MECTHBIMM NOTEPAMM AaBNeHWS B TpybonpoBoae — KBaLpaTUYHas.
bnarogaps HW3KOM WepPOX0BaTOCTM BHYTPEHHEN MOBEPXHOCTM TPybbl cnctembl AXIOpress 06naaatoT HU3KUMUM NOTEPSMU AABNEHUS
npuv TPaHCNOPTUPOBKe TennoHocutens (tabn. 13).

Tabnuvua 13. KoapdurumeHTbl noTepb

nasnenuna putmHros AXIOpress Tabnuua 14. KoabdrumeHTbl NoTepb faBieHnsa apMaTypbl
CMmellaHHbIN Pas6op
Pazmep, Koad-HT ELGTEDR BOAOPa360p BOAbI e
DOUTUHT o notepu nnvHa Touka Bogo3abopa W ToDAYEl
faBneHns | Tpy6bl, M XonofHas | ropsayas \;)R p
VRFL, n/c | VRFL, n/c | BOAbI VR, JI/C
CoepnHeHne 16x1/2" 1 ‘ 0,3 APMATYPA ONA KYXHW:
My¢ra 16 0,5 0,2 MocynomoeuHas mawwHa 10 1 - - 0,15
Yronok 16 32 ‘ 1.3 CmecuTenb ANA PakoBUHbI 15 1 0,7 0,7 |
TPOWHUK € BHyTpeHHe CTupanbHas MalwmHa 15 1 - - 0,25
Goi 16 0,8 0,3
pesbbon BbinyckHoW knanaH c aspatopom | 10 1 - - | 0,15
TpOVIHVIf CLEIRGIET 16 3,6 ‘ 1,5 BbinyckHoW knanaH c aspatopom | 15 1 = = 0,15
pe3bboi .
APMATYPA ANA BAHHOW:
e — 20x3/4" 0,8 ‘ 04 CmecuTenb gns BaHHON 15 1 0,15 0,15 |
i 1 1 1 1 ,2
Mydra 50 03 02 [yweBsas neiika 5 0 0 0,
CmecuTenb AnA yMblBanbHUKa 15 1 0,7 0,7
Yronok 20 237
Cmecutenb ansa buge 15 1 0,7 0,7 |
TPOWHUK C BHYTPeHHel
pe3b6oii 20 06 04 APMATYPA [1/181 TYAJTETA:
7 7 Y 15 1 = = 0,3
Tpovmvnf C Hapy»How 20 26 19 HUTa3
pesbboii CnviBHoOM 6a4yok 15 0,5 - - | 0,13
HanopHbl KnanaH 15 1,2 - - 0,7
Coeanrerne 25x3/4" 08 ‘ 04 HanopHblit knanaH 20 1,2 - - | 1
MydTa 25 0,3 0,2 HanopHbI KnanaH 25 0,4 - - 1
LS & 23w BOJOHATPEBATESIM:
TpovnHmF C BHYTPEHHEN 25 06 04 SnekTpuUeckuii s : ) ) o1
pe3bboit BOJOHarpeBaTtesb !
Tpowglﬂ; C HapyKHOiA 25 26 ‘ 19 MydTa 32 02 0,2 |
pe3bbo Yronok 32 24 2,5
N TpOWMHMK € BHYTPEeHHeN pe3bboin | 32 0,3 0,3 |
CoepmHetme 32x1 o5 03 . - :
TpOWMHMK C HapyXHoW pe3bboi 32 2,5 2,6
MydTta 32 0,2 0,2
NELUMANBHAA APMATYPA:
Yronok 32 24 25 Cned Y
TPOHIK C BHYTPEHHEi 5 03 03 Cmecutenb 20 1 0,3 0,3
pe3bbon ' ’ CnyckHoW KnanaH 6e3 aspauuu 15 0,5 - - | 0,3
i ~ CnyckHow KnanaH 6e3 aspauumn 20 0,5 - - 0,5
Tpovmmt( C HapyHon 32 25 26 y < pay
pe3bboin CnyckHol KnanaH 6e3 aspauumn 25 0,5 - - | 1

[ins apmatyp, KoTopble He yKa3aHbl B Tabnuue, cregyet cobofath yKasaHUsa Npou3BoANTENA.
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PucyHok 17. Mpaduk 06nactn paboumx xapakTepuctmk
[NA pacyeTa MakCMManbHOro 3HaveHua pacxoga (VS)
cymmapHoro pacxoga (XVR) ana xunoro goma, agMmu-
HWUCTPATVBHOTO 3[jaHNA A0 CyMMapHoro pacxopa (X VR)
B 20 n/c.

1. Mpwn pacueTHOM 3HauveHnn pacxoga = 0,5 n/c
NPUMEHNM ANA HAaNOPHbIX KflanaHoB

2. [pun pacyeTHOM 3HavyeHUN pacxopa < 5 n/c
NPVUMEHUM A1 CIIMBHbIX 6aukoB

PucyHok 18. Homorpamma notepb fasneHusa
nna Tpy6 PE-Xb/Al/PE-Xb B cicteme oTonneHna

O6bem Boabl Ha 1 n/m TpyObI:
16x2,7 Mm = 0,11 dm?3,
20x3,3 MM = 0,16 dm?,
25%4,0 Mmm = 0,25 dm?,
32x4,0 Mm = 0,45 dm?

PucyHok 19. Homorpamma notepb aaBneHus
ona Tpy6 PE-Xb/Al/PE-Xb B ccteme MBC 1 XBC.

O6bem Boabl Ha 1 n/m TpyObI:
16x2,7 Mm = 0,11 dm?3,
20x3,3 MM = 0,16 dm?,
25%4,0 Mmm = 0,25 dm?,
32x4,0 Mm = 0,45 dm?
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Tabnuua 15. MoTepwu faBneHWs BCleACTBUE TPEHNA B YHUBepCcanbHbIX Tpybax AXIOpress ans Tpy60npoBoAoB BOROCHAGKeHWsA
AvameTtpamu 16/20/25 mm.

AunameTp TPy6LI

16 Mm 20 Mm

CkopocTb

noToka, m/c R, R, R,

m, m, Na/ m,
Kr/u Kr/y4 SRS Kr/y4
mbap/m

38,0 58,6 91,6
0,2 0,016 571 0,5 87,9 0,3 1374
0,2 0,021 76,1 0,033 173 183,2
0,3 0,026 95,1 “ 0,041 146,6 “ 0,064 229,0 0,7
0,3 0,032 1141 0,049 1759 0,076 274,8
0,4 0,037 133,2 2,3 0,057 205,2 17 0,089 320,6 13
0,4 0,042 152,2 0,065 234,5 0,102 366,4
0,5 0,048 171,2 3,5 0,073 263,8 2,7 0,115 412,2 2,0
0,5 0,053 190,2 0,081 2931 0,127 458,0
0,6 0,058 209,3 0,090 322,5 0,140 503,8 2,8
0,6 0,063 228,3 0,098 351,8 0,153 549,7
0,7 0,069 247,3 6,7 0,106 381,1 51 0,165 595,5 3,8
0,7 0,074 266,3 0,114 410,4 0,178 641,3
0,8 0,079 285,3 8,5 0,122 439,7 6,5 0,191 687,1 4,9
0,8 0,085 304,4 0,130 469,0 0,204 7329
09 0,090 3234 “ 0,138 498,4 0,216 778,7 6,1
09 0,095 432,4 0,147 5277 0,229 824,5
1,0 0,100 361,4 12,9 0,155 557,0 “ 0,242 870,3 74
1,0 0,106 380,5 0,163 586,3 0,254 916,1
11 0,111 399,5 15,4 0,171 615,6 1,7 0,267 961,9 8,8
1,2 0,127 456,6 0,195 703,6 0,305 1099,3
13 0,137 494,6 224 0,212 762,2 17,0 0,331 1190,9 12,9
14 0,151 545,3 0,233 840,4 0,365 13131
1,5 0,159 570,7 0,244 879,4 0,382 1374,1 16,6
1,6 0,169 608,7 0,261 938,1 0,407 1465,7
1,7 0,180 646,8 36,0 0,277 996,7 27,4 0,433 1557,4 20,7
1,8 0,190 684,8 0,293 1055,3 0,458 1649,0
19 0,201 722,9 43,8 0,309 1114,0 334 0,483 1740,6 253
2,0 0,211 760,9 0,326 1172,6 0,509 1832,2
2,1 0,222 799,0 0,342 1231,2 0,534 1923,8 30,3
2,2 0,233 837,0 0,358 1289,9 0,560 2015,4
23 0,243 875,1 61,7 0,375 1348,5 47,0 0,585 2107,0 35,6
2,4 0,254 9131 0,391 1407,1 0,611 2198,6
25 0,264 951,1 71,6 0,407 1465,7 54,6 0,636 2290,2 41,4
2,6 0,275 989,2 0,423 1524,4 0,662 2381,8
2,7 0,285 1027,2 - 0,440 1583,0 - 0,687 2473,4 47,5
2,8 0,296 1065,3 0,456 1641,6 0,713 2565,0
29 0,306 1103,3 - 0,472 1700,3 - 0,738 2656,7 54,1
3,0 0,317 1141,4 0,489 1758,9 0,763 2748,3
3,6 0,380 1369,7 - 0,586 2110,7 - 0,916 32979 80,1
4,0 0,423 1521,8 0,651 2345,2 1,018 3664,4
4,6 0,486 1750,1 - 0,749 2697,0 - 1,171 4214,0 125,3
50 0,528 1902,3 0,814 29315 1,272 4580,4
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Tabnuua 16. MNoTepu gaBneHnA BCeACTBUE TPEHNA B yHMBepcanbHbIx Tpy6ax AXIOpress gns TpybonpoBogoB BOAOCHabXeHNA

anameTpamm 32/40/50/63 mm.

CkopocTb

noToKa, M/c
m,

Kr/y

160,9

0,2 0,068 2443
0,2 0,090 3257
0,3 0,113 407,2
0,3 0,136 488,6
04 0,158 570,0
0,4 0,181 651,4
0,5 0,204 7329
0,5 0,226 814,3
0,6 0,249 895,7
0,6 0,271 977,2
0,7 0,294 1058,6
0,7 0,317 1140,0
0,8 0,339 1221,5
0,8 0,362 1302,9
09 0,385 1384,3
09 0,407 1465,7
1,0 0,430 1547,2
1,0 0,452 1628,6
11 0,475 1710,0
12 0,543 1954,3
13 0,588 2117,2
1-4 0,648 2334,3
1,5 0,679 24429
1,6 0,724 2605,8
1,7 0,769 2768,6
1,8 0,814 2931,5
19 0,860 3094,3
2,0 0,905 3257,2
2,1 0,950 34201
2,2 0,995 3582,9
23 1,040 3745,8
24 1,086 3908,6
2,5 1,131 4071,5
2,6 1,176 4234,4
2,7 1,221 4397,2
2,8 1,267 4560,1
29 1,312 4722,9
3,0 1,357 4885,8
3,6 1,629 5863,0
4 1,810 6514,4
4,6 2,081 7491,6
50 2,262 8143,0

2
N
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2,1
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o
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o
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17,7

21,2

29,0

333

379

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

2,001

2,171

2,252
2,332
2,413
2,895
3,217
3,700
4,021

NunameTp TPy6LI

Kr/yu

289,5

434,3 0,1
5791 0,264
723,8 0,330
868,6 0,396
1013,4 “ 0,462
1158,1 0,528
1302,9 “ 0,594
1447,6 0,660
1592,4 14 0,726
1737,2 0,792
1881,9 “ 0,858
2026,7 0,924
2171,5 2,4 0,990
2316,2 1,056
2461,0 29 1,122
2605,8 1,188
2895,3 1,320
3040,1 4,3 1,386
3474,4 1,584
3763,9 6,3 1,716
4149,9 1,892
4342,9 1,980
4632,5 2,112
4922,0 10,1 2,244
5211,5 2,376
5501,1 12,4 2,508
5790,6 2,641
6080,1 2,773
6369,6 2,905
6659,2 17,5 3,037
6948,7 3,169
7238,2 20,3 3,301
7527,8 3,433
7817,3 23,4 3,565
8106,8 3,697
8396,3 3,829
8685,9 3,961
10423,1 39,5 4,753
11581,2 5,281
13318,3 “ 6,073
14476,5 6,601

Kr/u

475,3
712,9
950,6

1188,2 0,3

14259
1663,5 0,5
1901,2
2138,8 0,7
2376,5
2614,1 1,0
2851,7
3089,4 1,3
3327,0
3564,7 1,7
3802,3
4040,0 2,2
4277,6
4515,3 2,6
4752,9
4990,6 32
5703,5
6178,8 4,6
6812,5
71294 6,1
7604,7
8080,0 75
8555,2
9030,5 91
9505,8
9981,1 11,0
10456,4
10931,7 12,9
11407
11882,3 13
12357,6
12832,9 17,3
13308,2
13783,5 19,7
14258,7
17110,5 29,2
19011,7
21863,4 45,8
23764,6
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Tabnuua 17. NMoTepu faBneHns BcneacTsre TpeHna B Tpybax AXIOpress ansa Tpy6onpoBofos otonneHus 16/20/25 mm.

MoaBoanmaa MOLWHOCTb, BT

PasHuua temnepartyp, K

200 150 100 50 0,13 0,02 0,07 ‘

300 225 150 75 0,19 0,03 0,11

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 3,91 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 125 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 5,19 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 5,44
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
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Tabnuua 18.

MoTepwn paBneHns BCencTBYE TPEHNA B yHMBepcanbHbix Tpybax AXIOpress ansa Tpy6onposogos BogocHabxeHna 32/40/50/63 Mmm.

MopBoaMMasn MoWHOCTb, BT

PasHuua temnepatyp, K

7000 5250 3500 750 30095 018 0,30

7500 5625 3750 1875 322,44 0,20 0,34

8000 6000 4000 2000 | 34394 o021 038

8500 6375 4250 2125 365,43 0,22 0,42

9000 6750 4500 25 38693 024 0,46

9500 7125 4750 2375 408,43 0,25 0,51

10000 7500 5000 2500 42992 026 0,55

10500 7875 5250 2625 451,42 0,28 0,60

11000 8250 5500 2750 | 47291 029 0,65 016 017

11500 8625 5750 2875 494,41 0,30 0,70 017 018

12500 9375 6250 3125 53740 | 0,33 0,81 0,19 0,21

13000 9750 6500 3250 558,90 034 0,87 019 0,22

14000 10500 7000 3500 60189 037 0,99 0,21 0,25

15000 11250 7500 3750 644,88 0,40 111 0,22 0,28

16000 12000 8000 4000 68788 042 124 0,24 0,32

17000 12750 8500 4250 730,87 0,45 138 0,25 035

18000 13500 9000 4500 | 7738 | 048 1,53 0,27 0,39

19000 14250 9500 4750 816,85 0,50 1,68 0,28 0,43

20000 15000 10000 5000 85985 053 1,84 0,30 0,47

22000 16500 11000 5500 945,83 0,58 217 0,33 0,55

24000 18000 12000 6000 | 103181 063 2,52 036 0,64

26000 19500 13000 6500 117,80 0,69 2,90 0,39 0,74

28000 21000 14000 7000 120378 074 3,31 0,42 0,84

30000 22500 15000 7500 1289,77 0,79 373 045 095 0,27 0,29
32000 24000 16000 8000 | 137575 085 419 0,48 1,06 0,29 0,33
34000 25500 17000 8500 1461,74 0,90 4,66 0,51 118 0,31 0,36
36000 27000 18000 9000 | 154772 | 095 515 0,53 1,30 0,33 0,40
38000 28500 19000 9500 1633,71 1,00 5,67 0,56 143 0,34 0,44
40000 30000 20000 10000 171969 | 0,59 1,57 0,36 0,48
42000 31500 21000 10500 1805,67 0,62 1,71 0,38 0,52
44000 33000 22000 11000 189166 0,65 1,85 0,40 0,57
46000 34500 23000 11500 1977,64 0,68 2,01 042 0,62
48000 36000 24000 12000 206363 o7 216 0,43 0,66
50000 37500 25000 12500 214961 0,74 2,32 045 0,71
52000 39000 26000 13000 | 223560 | 0,77 2,49 047 0,76
54000 40500 27000 13500 2321,58 0,80 2,66 0,49 0,81
56000 42000 28000 14000 | 240757 | 0,83 2,84 0,51 0,87
58000 43500 29000 14500 2493,55 0,86 3,02 0,52 0,92
60000 45000 30000 15000 | 257954 0,89 3,21 0,54 0,98
62000 46500 31000 15500 2665,52 0,92 3,40 0,56 1,04
64000 48000 32000 16000 | 275150 | 0,95 3,60 0,58 110
66000 49500 33000 16500 2837,49 0,98 3,80 0,60 116
68000 51000 34000 17000 | 202347 1,01 4,00 0,62 1,22
70000 52500 35000 17500 3009,46 1,04 422 0,63 1,29
76000 57000 38000 19000 | 326741 0,69 19
80000 60000 40000 20000 343938 072 1,63
84000 63000 42000 21000 361,35 | 0,76 1,78
88000 66000 44000 22000 3783,32 0,80 1,03
92000 69000 46000 23000 | 395529 0,83 2,09
96000 72000 48000 24000 412726 0,87 2,25
100000 75000 50000 25000 | 429923 | 0,90 2,42
104000 78000 52000 26000 4471,20 0,94 2,59
108000 81000 54000 27000 | 464306 098 277
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MpopomxeHune Tabnuupl 18. MoTepw faBneHVs BCIeCTBIE TPEHWSA B YHUBEPCanbHbIX Tpy6ax AXIOpress ana Tpy6onpoBofoB BOAO-

CHabxeHuA 32/40/50/63 mm.

MopgBoarmas MowHoCTb, BT

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. TexHonoruu npoknaaku

Mpv NPOEKTUPOBAHMMU 1 MOHTAXE MHXKEHEPHbIX CMCTEM HA OCHOBE CMCTEMbI TPybOMpo-
8008 AXIOpress He06X0AMMO Y4UTbIBATb MUHUMA/IbHOE PACCTOSHUE MEXAY COeANHEHM-
AMU.MUHMMAIbHOE PACCTOSHWE MEXAY COeAMHEHMSIMIU 3aBUCUT OT A/IMHbI WTYLEPOB HA
OUTUHIAX M OT MMHUMANbHOW ANMHbI TPYObl, TPEOYEMOI AJ151 BbINOIHEHMS COEAMHEHMS.

PacyeT MuHUManbHOM AnnHbI TpYBbI: L T.=3xL i+ X
roe:
Lo

min

L " i- ONNHA NPECC-BTYNKKN B 3aBUCMMOCTU OT €€ TUMa, MM;

n

Ti - MMHMManbHas AnvHa Tpybbl B 3aBMCMMOCTM OT €€ TuMa, MM;

X, - NpoCTpaHCTBO, HE06X0AMMOE NOA HaCaaKW MHCTPYMEHTa, MM.

PacyeT MUHMMaNbHOrO PacCTOAHMS MEXIY COEANHEHNUAMM: Lmin, F= Lmin, Ti +,t Zb

roe:
Lmin, F - MMHUManbHOE paccTosHWe Mexay COeMHEHUSIMU;
Za - AIMHa wTyuepa dUTHHra (a), Mm;

Z, - navHa wryuepa dutuHra (b), Mm.

4.4.1. CkpbiTbit MOHTax Tpybonposogos cuctemsl AXIOpress

Lmin, Ti ’

Lo, i

=
- =

Xi

Zs

Za

Lmin, F |

B cooTtBeTcTBMM C HOPpMaMM COBPEMEHHOIO CTpOMUTENbCTBA TpybonpoBoabl cucteMbl AXIOpress MOXHO MpokiaabiBaTh B WTpobe
(6opo3pbl B CTEHE), 3aN0ONIHEHHOM PAaCTBOPOM WU LWITYKATYPKOW, @ TakKe B KOHCTPYKLMAX NOa NyTeM 3aMOHONUYUBAHMS.

Mpu ckpbIToM MoHTaxe Tpybonposogos AXIOpress Heo6xoAMMO NpUMEHSTL cucTeMy «Tpyba B Tpybe» (B 3alMTHOM rodpmrpoBaH-
HOM Tpybe) unu NpoKnaaky B U30NSLUMM U3 BCMEHEHHOTO NONM3TUNEHA. B cnyyae HenocpencteeHHoro 6eToHnpoBaHus Tpybonpo-
BOJ0B HEOHX0AMMO 06ecneynTb TONLLUMHY 3anMBKM Haf Tpyboi (min 3 cM). B cnyvae ckpbIToro MoHTaxa TpybonpoBoLOoB B Moy Mo
cucTeMe «Tpyba-Tpyba» 3anpeliaeTcs HaTarMBaTh TpyObl N0 NPAMON NMHMK. Tpybbl HEOOXOAMMO YKNAAbIBaTb HEBOMbLUMMU «BOS-

HaMu», MPUHKMMAs BO BHUMAHWE MX HAYaNbHYIO YCaaKy.
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HamnoibHOe NOoKpPbIThE

/ 6eToHHaRA CTAXKa iR Vv HanonbHOe NoKpbITne
/ nneHKa B6eToHHaA CTAKKa

N R T R R T o
| |
e 3BYKOM30MALNA

Tpy6a

> 45 vm

Tennonsonaums Tpyosl

Tennon3onaums _
Tpyba

3anonHUTENb Hanp
NECOK, rpaHynsT
ennonsonaunsa
n30nAUms \
\ nepekpbiTHe

‘I nepekpeiTne 2

PucyHok 24. Nprimepbl CKpbITOl Npoknagku Tpybonposogos AXIOpress
Ha NepeKpbITUM Haf HeoTanIMBaeMbIM nomelyeHviem (1), Hag oTanimBea-
eMbIM rnomelleHnem (2) n B 6eToHHon 3anuske (3).

HanonbHOEe NoKpbITNE

> 45 mm

& GeToHHas cTaxKa
Tennonsonauna Tp\/(j;\

Tpyba

< epekpsiTne

4.4.2. Otkpbithiid MOHTaX Tpybonposogos AXIOpress

OTkpbITag npoknagka Tpybonposonos cucteMbl AXIOpress MpMMEHSeTCs NpU MOHTaXe CMCTEM MarncTpanbHbiX TpybonpoBoaos
B HEXW/IbIX MOMELLEHMAX, @ TAKXKE CTOSKOB Ha MPOM3BOACTBEHHbIX 00beKkTax. JaHHbIM cnocob Npoknaaku Takxke NoaxXoauT npu
peMOoHTe B0 PEKOHCTPYKLMK CTaporo 060pyA0BaHNUS U CUCTEM OTOM/IEHUS.

[Mpu OTKpbITON NpoKNaake HE0B6XOAMMO YUYMTbIBATb HE TONbKO TEXHUYECKMe TpebOoBaHUS, HO U 3CTETUYECKMIA BUA,

Heobxonmmo:

e nofobpatb COOTBETCTBYHOLMI TUMN TPYO U COEANHEHUN;

e pa3paboTaTb CNOCO6bI KOMMNEHCALMM TEMIOBOMO YANUHEHUS TPYO;

e BblOpaTb MeTOA KpenneHus Tpyo;

e nofobpatb COOTBETCTBYOLLMI TUM U30NSLMK, B 3aBUCMMOCTH OT TUMNA 0O0PYAOBAHMS M BHELWHEW Cpeabl.

Mpoknaaky Tpyb HeobXxo0AMMO NPOM3BOAUTL TaKMM 06pa3oM, 4ToObl BNara M KOHAEHCAT C APYrMX COOPYXKEHMI He OKa3blBasin BO3-
[encTeme Ha Tpybbl.

4.4.3. Ycnapka tpybonposogos AXIOpress Ha BUTYMHOE 1 NOKOKPACOYHOE MOKPLITUE

MNepen yknagkon 1pyb cuctembl AXIOpress Ha NOBEPXHOCTM NOKPbITble BUTYMOM MM NAaKOKPACOUYHbIMKM MaTepuanamu, coaepxa-
LUMMW pacTBOPUTENb, NOBEPXHOCTU LOMXKHbI MOMHOCTbIO BbICOXHYTb. [1py 3TOM CnesfyeT NPUHMMATL BO BHUMAHUE BPEMS BbICbIXaHMS
MaTepuana B COOTBETCTBMM C UHCTPYKLMEN NPpOU3BOAUTENS.

HeobxoanMMo orpaHnMyYmnTb MecTa KOHTAKTOB TpY6 v COeLMHEHUI C BbllleyKa3aHHbIMU MaTepuanamu, HanpuMmep, C NOMOLLLK NoMK-
3TUNEHOBOM NAEHKM.

4.5. Tennouzonsuus tpybonposogoe AXIOpress

Tennousonauus — 3T0 KOHCTPYKLMS, COCTOALLAN U3 OLHOTO MK HECKObKUX CI0EB TEMIOU30SALMOHHOIO Matepuana (13nenus),
3aLUMTHO-MOKPOBHOIO CNI0S U 3NEMEHTOB KpenneHus. B coctaB Tennou3onsauMoHHOM KOHCTPYKLMM MOTY BXOAWTb NapOU301SLMOH-
HbIW, NpefOXPAHUTENbHbIV U BbIPAaBHWUBAOLLMIA CIOM.

M3onsaumns TpybonpoBoaos M GUTUHIOB AO/IKHA, MOMMMO NPOYero, COOTBETCTBOBATL TpeboBaHUAM Mo TenaooTaave, Tenaonorno-
LLEHMH0, aKyCTUYECKOM U30NSLMHM, 3aLLMTE OT KOPPO3WK, BbINALEHWS KOHAEHCATa MeXay Cl10SMU, MPOTMBONOXApHOM Be3onacHo-
CTU U B Cly4ae HeobxoaMMOCTM KOMMNEHCMPOBATb TEPMUYECKOE YAMHEHME. BbIGOp M3019UMM 3aBUCHT OT Leneit MCnonb30BaHus.
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He paspelulaeTtcs Mcnonb3oBaTh M30NALMOHHbIE MaTePUasbl, KOTOPblE MOTYT BbI3BaTb XMMUYECKYH MM KOHTAKTHYK KOPPO3MIO Ha

3/1eMeHTax apmaTypsbl, QUTUHIAX nan TpybonpoBoaax.

[ns acbdekTnBHOrO Noadopa Tennom3onaumin HeobxoaMMo NPOBECTH NPOEKTHbIE pacyeTbl B COOTBETCTBMM C AENCTBYIOLMMY CTPO-

UTENbHbIMU CBOAAMM NPAaBMA M HOPMATUBHbIMKM fokyMeHTamu: CI 41-103-2000; CHulM 41-03-2003.

Tennousonauus npUMeHseTcs:

e Mpu MOHTaxe TPy6ONpPOBOAOB HajJ, HEOTAM/IMBAEMbIM NOMELLEHWEM UMW HAA NOMELLEHNEM C TeMNepPaTypoil BO3yXa 3Ha4M-
TENbHO HWXe, YeM B 060pyayeMOM MOMELLEHUH;

* NPV MOHTAXe Tpacc C HONbLWOM NPOTSXKEHHOCTbIO, HA TPaccax € 6OMbWMM KONNMYECTBOM COEAMHEHMI U OTBETBNEHWIA;

e Ha yy4acTkax, rie BO3MOXHbl TENI0MN0TepH;

e B CuCTeMax TPybONpOBOAOB, MPONOXKEHHBIX B MOMELLEHMSX, TEMINEpaTypa KOTOPbIX MOXET COCTABNSTb MUHYCOBbIE 3HA4YEHMS;

e Mpu TeMnepaType TOYKM POChl MOMELLEHUS Bbille TeMNEPATypbl TENAOHOCUTENS LN NPEefOTBPALLEHNS KOHAEHCALMK Baru
Ha cTeHkax Tpy6.

Tabnuua 19. MrMHMManbHbIE TOALWMUHBI TEMIOM30/ALNOHHOIO CNOSA ANA CUCTEM XONOLHOI0 BOJOCHAbXEHMA.

Bup moHTaxa Tpybonposoaa TonwuHa nsonaunoHHoro cnos npu A = 0,040 Bt/(mK)*

CBo60AHaA NPOKNaAKa B HEOTaNNNBaEMbIX MOMELLEHUAX 4 mMm
CBo6oAHaA NPOKNajKa B OTanaMBaeMbiX MOMELLEHNAX 9 Mm
B kaHane 6e3 Tennbix TPy60npoBofoB 4 Mm
B kaHane pagoMm ¢ TennibiMu Tpy6onposogamm 13 Mm
B wrpabe 6e3 Tennbix Tpyb6onpoBoaos 4 MM
B wrpabe pagom ¢ Tennbimm Tpy6onposoaamu 13 MM
Ha 6eToHe 4 Mm

TonwmHa n3019UMOHHOIO C109, NpuBeAeHHas B Tabnumue 19, obecneynsaeT 4ONONHUTENBHYIO 3aLLMTY OT 06pa30BaHMs KOHAEHCATa
npv Temnepartype nutbesoi Boasl 10°C.

M3onaums TpybonpoBoLoB, apMaTypbl M 060pyA0BaHUS LOMKHA COOTBETCTBOBATL TPEOOBAHUAM MO TeMNs00TAaYe, TENAONOroLLe-
HUI0, 3BYKOM30NALLMM, 3aLLMTE OT KOPPO3UM, MPOTUBOMNOXKAPHOM 6e30MacHOCTM U B Cly4ae HeobX0oLMMOCTM KOMMEHCUPOBATb Tep-
MUYecKoe yaNIMHEHUe.

Bbibop n30ngumMmn 3aBUCKT OT Lenei Mcnonb3oBaHus. He paspellaeTcs MCnonb3oBaTb M30NSALMOHHbIE MaTepUanbl, KOTOpPble MOTYT
BbI3BATb XMMUYECKYIO UM KOHTAKTHYIO KOPPO3MIO Ha 3neMeHTax TpybonpoBOAHOM apMaTypbl, PUTUHIax v Tpybonposoae.

M3onsums ot 3amep3aHus

Mpu npoknagke TpybonpoBOAOB Yepes MeCTa, NOABEPXKEHHbIE 3aMepP3aHMto, HE0BX0AMMO LONOAHUTENBHO MX M30AMPOBaTh. [pun
CYyLLECTBOBAHWM BEPOSTHOCTU 3aMep3aHus TpyOONpOoBOLOB B Clyvae [IMTENbHOIO OTCYTCTBUS IKCMyaTalmm, TpebyeTcs 0CHaCcTUTb
TpybonpoBoL CUCTEMON conpoBoxaatoLLero oborpesa.

M3onsuus ot HarpeBaHus

TpybonpoBoabl XONOAHOW NMUTLEBOW BOAbI AO/MKHbI ObITb 3aLMLLEHBI OT Neperpesa. TemnepaTypa NUTbLEBOM BOAbI B MECTAX BOLO-
pa3bopa He gomkHa npesblwaTh 25°C. 3HaYeHMs TONLLMHbI M30N9LUMOHHOIO CNos, NpeacTaBaeHHble B Tabnuue 19 u 20, aenstoTcs
MUHMManbHbIMK TpeboBaHMAMU. HeoHBX0LMMO yUnTbIBaTb 0COHEHHOCTU COOTBETCTBYIOLLErO Y4acTka MOHTaXa U, B Cly4ae Heobxo-
LLMMOCTU, YBENUYUTb TONLLMHY U30NALUOHHOTO COS.

WaxTbl UnM KOHCTPYKLMKM Yy CTEH MOTYT CUBHO NeperpeBaTtbCs B pe3y/bTaTe COCeACTBa C TpybonpoBoaamMu oTonneHus . B Takux
CNyYasx 3awmTa NUTbeBOM BOAbI OT neperpesa 0CO6eHHO BaxHa. B 3aBMCMMOCTM OT KOHCTPYKTMBHBIX 0COBEHHOCTEN HEOOXOAMMO
NOAENUTb LWAXTY, 4ToObl OTAENUTL TPYOONPOBOA, NMUTHEBOM BOAbI OT rOpsYMX Tpy6OnpoBOLOB.

TpybonpoBoabl He06X0AMMO 3aLLMLLATL OT 06pa30BaHUA KOHAEHCATA, TPUMeHAs aHTAMDdY3MOoHHbIe MaTepuansl. [pu Nnpoknaake
Tpyb0onNpoBOAOB NUTLEBOW BOAbI HEOBXOAMMO YYMTbIBATb LOCTATOUHbIE PACCTOAHMS A0 ropsymnx Tpybonpoeoaos. He fnonyckaetcs
MOHTaX TpybOMNpoBOAa Y HAarpeBatoLLMXCH CTPOUTENbHBIX INEMEHTOB: KAMUHOB WM CTEH C NMPONOXEHHBIM B HUX OTOMNEHUEM.

116



KATAJIOT 2020 |

Tabnuua 20. MMHUManbHbIE TONLWMHbI TEMIOU30NALMOHHOIO C/I0A ANA cMcTeM oTonneHua u NBC cornacHo noctaHoBneHus 06
3HeprocbepexeHunu.

MuHUManbHas TONWMHA Y30AALMOHHOTO C0S, MPUMEHN-
TenbHo K TennonposoaHocTy 0,035 B1/(m-K)

Bup TpybonpoBopoB/apmaTypbl

1 BHyTpeHHWIn AnameTp [0 22 MM 20 Mmm

2 BHYTpeHHWiA AgnameTp cBbile 22 MM 1 10 35 MM 30 Mm

3 BHyTpeHHUN grnameTp cBbiwe 35 mm 1 go 100 mm PaBHa BHyTpeHHemy fnameTpy
4 BHyTpeHHWI anameTp cBbiwe 100 Mm 100 mm

Tpy6bl 1 apmaTypa B COOTBETCTBIM CO CTPOKaMM 1-4 B OTBEPCTUAX CTEH U MOTOSKa, B

5 obnacTu nepeceyeHuii Tpy6, B MeCTax COeANHeHUI TPY6 Npu LieHTpabHbIX pacnpepe- 1/2 TpeboBaHUIn B COOTBETCTBUN CO CTPOKaMu 1-4
NTeNAX BOAONPOBOAHbIX CeTell
Tpy6bl v apmaTypa B COOTBETCTBIM CO CTPOKaMU 1-4, NPONIOXKEHHbIE B CTPOUTENbHbIX .

6 py pmatyp: P v P . 1/2 TpeboBaHUIN B COOTBETCTBUW CO CTPOKaMu 1-4
KOHCTPYKLMAX MeX[y 060rpeBaeMbiMU MOMELEHVAMI Pa3HbIX NOb3oBaTenen

7 Tpy60npoBofbl B COOTBETCTBUW CO CTPOKOIA 6, MPONIOXKEHHbIE B MOy 6 MM

s Tpy6onpoBogbl pacnpefeneHrs xonoaa 1 Tpy6onpoBo/Abl XoNOAHO BOAbI, @ TakKe ap- 6 mm

maTtypa ueHTpaanon CNCTEMbBI KOHANLVMOHNPOBAHNA N CUCTEMbI OXJTaXKAEHNA BO3AYyXa

Msonsums TpybonpoBoaos ropsiyeit BOAb M TPYOONPOBOAOB OTOMAEHMS.

[ns TpybonpoBoaoB ropsyeit Boapl HeobxoaMMa 3almTa OT TennooTaadm. TpeboBaHMs K M30ASUMM onpeaeneHbl B npunoxeHun 5 EnEV.

Tabnumua 21. Mpumep TENNOM30MALMM LA OrpaHMYeHNs NoTePb TEMNOBOM 3Heprun Tpy6onpoBogamu cuctem otonnexus n MBC.

MomeLeHns OQHOrO Nosb- Hexwnoe 3gaHne
Bug Tpy6 MHOroKBapTVpHbIN AOM 30Barens, BKloYas AOM Ha C HECKONIbKNMM
0fHY CEMbIO nonb3oBaTenamMm

TPYBbI 1A BOOOCHABXEHNA

I'op;ma;l BOAa B UMPKYNALMOHHOM KOHTYpPE Uaun C ConpoBoXaarowmm

. 0/
TESTTEEET, 100%, cTpokun 1-4 100%, cTpoku 1-4 B0, Eper:
Tpy6onpoBoAbl N060ro HOMVHaNLHOIO AMaMeTpa, CKPbITaA UKW HapyKHas 1-4
npoknagKka

" 0/
LInpKynaumnoHHble Tpy60npoBOAbI, MPONIOXKEHHbBIE METOAOM CKPbITON 1N 100%, cTpoku 1-4 100%, cTpokm 1-4 100%, cTpokun

Hapy»XHOW NPOBOAKM 1-4
B cootBeTcTBMM C ENEV Tpe6o- | B cootBeTcTBUM C ENEV

BaHWA K N30NALUN OTCYTCTBY- | TpeboBaHWsA K n3onauum
u Y 4 P u 100%, cTpoKun

Tpy6onpoBogbl ropAYeit Bofbl 6€3 LMPKYNALUM 1 CONPOBOXAAIOLIErO 10T, U30NIALIVIOHHBI CIOM MOXKET | OTCYTCTBYIOT, U30NIALIVOHHbI 1-4
oborpesa; TPy60npoBoAbl ANAMETPOM A0 22 MM, CKPbITaA WAN HapyKHas notpe6oBaTbcs NO APYrum cnoii MoXeT noTpeboBaTbcA
npoknagKa (B cootsetcTanm ¢ Pabounm ctangaptom W 551 DVGW makcu- npuymHam no Apyrum NpuynHam

MaJlbHbIVi 06beM COAEPKMMOro Tpy6onpoBoAa 3 IUTpPa)
PekomeHayeTcA NonyunTb peKOMeHAALNM, Pa3bACHEHNE 3aCTPOLLMKA, 3aK0UUTL
[OrOBOPHOE COornalueHne

Tpy6bl 1 apMaTypa B OTBEPCTUAX CTEH M MOTOJIKa, B 06/1acTW nepeceyeHni
Tpy6, B MeCTax coearHeHn Tpy6 Npu LeHTpanbHbIX pacnpefenuTensax 50%, cTpoka 5 50 %, cTpoka 5 50%, cTpoKka 5
BOJOMPOBOAHBIX ceTeln

TPYBONPOBOAbI OTOMJIEHNA

- 0
CKpbITas/HapyXHasA NpoknajKa Tpy6onpoBofa B OTananBaembix moMelle: 100%, cTpoku 1-4 Bes TpeboBaHuA 100%, CTPOKM
HUAX K msonauuun 1-4
Mpoknagka B Wwaxte/cKpbiTaa NPoKNagKka Mexay oTaninsaeMbiMmn nomette- 50%, cTpoKa 6 50%, cTpoKa 6

HNAMN PasiNyHbIX nonb3osaTenen

OTKpbITaA/Hapy»KHasa NPOKafKa B HeoTanIMBaeMblX MOMELLEHUAX U CTPO- 100%, cTpOKM
P Py P t ~ p 100%, cTpoku 1-4 100%, cTpoku 1-4 HEP
UTeNIbHBIX 3IeMeHTaX, OrpaHNUMBaACh HeOTanNBaeMbIM MOMeLLeHEM 1-4

pr60|‘|p080ﬂbl, NPONOXeHHbIe B MOy, BKNo4YaA coefnHUTEeNbHbIe

Tpy60onpoBO/bl C NOAKIOUYEHNEM PAANATOPOB MeX/Y OTanavBaemMbimMn 6 MM, CTpoKa 7

nomeLleHnamMn

Tpy60onpoBOAbI, NPONOXKEHHbIE B NOJTY, BKtOYaA COeAVHNTENbHbIE TPY6O- | YKasaHue: ansa o6blYHOro Bes Tpe6opaua

NpoBOAbI C NOAKNIOYEHNEM PaANaTOPOB, Nog 3emnen/ M30MALMOHHOro MaTepuana ¢ A e —— 6 MM, CTpOKa 7
B HEOTaMMBaeMbIX MOMELLEHUAX 0,04 -9 Mmm
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Buigepxka na MocraHoenenus o6 sneprocbepexennn (ENEY, 2009)

Mpunoxexwne 5:

1. Tennootmauy TpybonpoBOLOB pacnpeneneHuns Tenna u TpybonpoBOAOB ropsyeit BoApl, @ Takke apMaTyp Heobxoanmo orpa-
HUYKUTL C MOMOLLbI TEMIOM30ALMM B COOTBETCTBMM C NapameTpamu Tabaunupl 21.

2. Ecm tpybonpoBoabl LEHTPAIbHOM CUCTEMbI OTOMAEHKS COMMACHO CTPOKaM ¢ 1 Mo 4 NponoXeHb! B OTan-1MBAEMbIX NMOMELLEHUSX UK
B CTPOMTENbHbIX CTPYKTYpaxX MeXZy 0TananBaeMbiM1 NOMELLEHUSIMU OAHOTO NMOb30BATENS U HA UX TEMNOOTAAYY MOrYT 0Ka3bIBaTh
BO3/Le/CTBME OTKPbITO YCTAHOBNEHHbIE 3aMOpHbIe YCTPOMCTBA, TPEOOBAHMS K MUHUMATbHOW TOMLUMHE U30MSALMOHHOIO C/108S1 OTCYTCTBYHOT.
JTO pacnpoCTPaHAETCS Takke M Ha TpybOoNpoBOAbI ropsyen Boabl AMaMeTpoM A0 25 MM, MPONOXKeH-Hble B KBapTMpPaXx, KOTopble
UNK IBNAKOTCS YACTbHO LMPKYNSLMOHHOTO KOHTYPA, UM OCHALLEHbI COMYTCTBYOWMM 3N1eKTPUYEeCcKMM 060rpeBomM.

3. [1ns maTepuanos € TeNNONPOBOAHOCTbIO, 0TnYHOM oT 0,035 BT/(M*K), Heobxoamm nepepacyeT MUHUMaNbHOM TONLUMHbBI CTEHKM
M30MSLMOHHOIO CNOS.

4. TpenBapuTtenbHo M30nMpoBaHHble Tpybbl AXIOpress ¢ TONWMHOM CTeHKM 9 nam 13 MM COOTBETCTBYHOT TPEOOBAHUAM K TOMLLMHE
M30M1ALMOHHOIO CN0S B CTPOKe 7, TpyObl C TONLLMHOW CTEHKM 26 MM COOTBETCTBYIOT TPEOOBAHMAM K TONLLMHE M30NSLUMOHHOTO
cnos B ctpoke 1.

PekomeHayeTcs 3awmwaTb cucteMmy AXIOpress coOOTBETCTBYHOWEN TENIOM30MILMENR OT CIMWKOM BONbLIMX Nepenasos TeMnepa-

Typ (MakcMManbHas pasHuua Mexay Temnepatypor Boapl B Tpybe 1 TemnepaTtypon okpyxatower cpeapl coctasnset 70°C). 31o

No3BONUT M36exaTb TENNONOTEPL C MOBEPXHOCTU TPYBONPOBOAOB, a TakKe NpeLoTBPaTUTb NOBPEXAEHWUS HAPYKHOTO /108 TpY6bI

(obpa3oBaHue nysbipen).

MNpwn BbiGOpe MaTepuanos U U3LENUN, BXOAALWMX B COCTAB TEMAOM30NALMOHHBIX KOHCTPYKLMIA AN NOBEPXHOCTEN C MONOXMUTENb-
HbIMUK TeMnepaTypamu TennoHocuTens (>20°C), cnepyeT yunTbiBaTh Crneaytolme hakTops:

e MecTopacrnofoXeHWe U30ANPYeMOro 06bekTa;

e TeMmnepaTypy M301MpyeMOi NOBEPXHOCTH;

e TeMnepaTypy OKpyxXatllei cpeapl;

e TpeboBaHMs NOXapHOM 6e30nacHoCTH;

e arpeccyBHOCTb OKPYXXaMLLEN Cpefibl UK BELLECTB, COAEPXKALLMXCS B U30MPYEMbIX 0ObEKTAX;
e KOpPO3MOHHOE BO3LENCTBUE;

e MaTepuan NoBepxXHOCTU M30MPYEMOro 06beKTa;

e [OMNYyCTUMbIe Harpy3ku Ha M30AMPYEMYIO NOBEPXHOCTb;

*  HaJnuue BMOPALMM M yOAPHbIX BO3AENCTBUIA;

e TpebyeMyto LONTOBEYHOCTb TEMNOU30NSGLUMOHHON KOHCTPYKLMK;

e CaHUTapHO-TUrMeHn4eckne TpeboBaHUS;

e TeMmnepaTypy NpUMeHeHUs TENNOM30NALMOHHOIO MaTepuana;

e TENNONpOBOAHOCTb TEMIOM30NALMOHHOIO MaTepuana;

e TemnepaTtypHble gedbopMaunmn U301MpyeMbiX NOBEPXHOCTEN;

*  KOHOUIypauuo U pasMepbl N30IMPYEMON MOBEPXHOCTH;

*  YC/IOBMS MOHTaXa (CTECHEHHOCTb, BbICOTHOCTb, CE30HHOCTb U Ap.).

Tennom3onsauMoHHas KOHCTPYKLMS TpybONpOBOAOB TEMNIOBLIX CETEN NOA3EMHON BEeCKaHaNbHOM NPOKNAAKM LOMKHA BblAEPXMBATL
6e3 pa3pyLeHuns:

e BO3[ENCTBME rPYHTOBBIX BOA;

e Harpysku OT MacChl BbllLUENeXaLlero rpyHTa U npoxoAsLiero TpaHcnopTa.

4.6. 3sykousonsuus tpybonposopos cuctembl AXIOpress

Mpy NpOEKTUPOBAHMM U CKPbITOM MOHTaxe TpybonpoBoLOB HEOOXOAMMO y4eCTb MX 3ByKOM30gUMI0. OTCYTCTBUE 3ay)KEHWUS BHY-

TpeHHero ceyeHns Tpybonposofa B MecTax COeANHEHWI 1 NpaBUIbHO NOA0BpPpaHHbIN anameTp Tpyb Ans BOAOCHAOXeHMS u OTo-

NAeHUs SBNSETCS OCHOBHbLIM CMOCOBOM CHUXEHWS YPOBHS LUyMa BHYTPM CUCTeMbl. KpoMe 3TOro, CyLLeCTBYIOT CreLmanbHble Mepbl,

No3BOAKOLLME CO34aTb aBCONOTHO BeCLIYMHYO cucTeMy TpyOONpoOBOAOB:

*  npuMMeHeHWe BeCllyMHOM 3aNOpHOM apMaTypsbl

e  u30n9umsg TpybonpoBoaoB

[na TpybonpoBoaoB cMCTeM BOAOCHAOXKEHNS 0COD0e 3HaYEHWNE YANSHOT YAAPHOMY LIYMY.

B cBs3u C 3TMM He06X0AMMO y4MTbIBaTb CleaytoLLee:

*  UCMNOAb30BaHME KpenneHui Tpyd, M30ANPYHOLWNX YAAPHbIA WYyM;

e [0na Tpyb, NPOKNaAbIBAEMbIX B CTSKKE MM B CTEHAX, HE0OX0AMMO NpefyCMOTPeTb U30MSLMI0 TONWNHON He MeHee 9 MM;

e TpybonpoBoAHble CETU NUTLEBOW BOLbI M ra30CHaBXeHMS pa3peLaeTcs MOHTUPOBATb TOJbKO HA CTEHAX C COOTBETCTBYHOLLEN
Maccon He MeHee 220 Kr/M2;

e [OMNYyCTUMYIO MPOMYCKHYH CMOCOBHOCTb apMaTypbl;

e (TaTMYecKoe AaBeHME He JO/MKHO MpeBblwaTb 5 6ap.
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[na TpybonpoBoaoB cMCTEM BOAOCHAOXEHNS 0COD0e 3HaYEHWE YAeNAHT YAAPHOMY LIYMY.

B cBS3u C 3TMM He0BX0AMMO y4MTbIBaTb CleaytoLLee:

*  UCMNOMb30BaHME KpenneHui Tpyb, M30AMpPYHOLWNX YAAPHbIA WYyM;

e [0N9 Tpyb, NPOKNaAbIBAEMBIX B CTSKKE MM B CTEHAX, HEOOX0AMMO NpefyCMOTPeTb U30M[LMI0 TONWNHON He MeHee 9 MM;

e TpybonpoBoOAHblE CETU NUTLEBOW BOLbI M Fa30CHaBXEHMS pa3peLaeTcs MOHTUPOBATb TOJbKO HA CTEHAX C COOTBETCTBYHOLLEN
Maccon He MeHee 220 Kr/M2;

e [OMNYCTMMYIO MPOMYCKHYH CNOCOBHOCTb apMaTypbl;

e (TaTMYecKoe AaB/ieHWE He JO/MKHO MpeBblwaTb 5 6ap.

4.7. [potBONOXAPHAS 30WMTA

B mecTax, rae Heobxoaumo cTporo cobnoaate TpeboBaHMS NPOTMBONOXKAPHOM 3aLLMTbI, MOHTaX TPYOONPOBOA0B, MPOXOASALLMX
yepes CTeHbl, MOTONKM U NEePeKPbITUS MOXET NPOU3BOAMTLCS TOMBKO B TEX CIy4asnX, eC/iM HET ONacHOCTM NepeHoca OrHg U AbiMa
WNW B CIy4ae ecu NPUHATbI COOTBETCTBYHOLLME MEPbl NPODUNAKTUKM.

[1ns Nof0BHbIX KOHCTPYKLMIA U COOPY>KEHUS HEOBXOLMMO MCMNOb30BaTh TONBKO LOMYLLEHHbIE MaHXETbl U U30MIALMOHHbIE MaTepu-
anbl. PaspelueHbl K NPUMEHEHMIO TONbKO HEBOCM/IAMEHSEMbIE M30ALMOHHbIE MaTepuanbl U3 MaTepuanos knaccos ALl n A2, Tpya-
HOBOCM/IAMEHSEMbIE CTPOUTENbHbIE MaTepuasbl kKnacca B1 1 obblyHble BOCM/IaMeHseMble CTpOUTE/bHbIE MaTepuasbl kKnacca B2.
lprMeHeHMe NerkoBOCNIaMeHAEMbIX CTPOUTENIbHBIX MaTepManoB knacca B3 ctporo 3anpeuweHo. Takxke HeobxoanMmo yoocTose-
PUTbCS, YTO MPOXOLHUKM HE NMOBPEXALT LLENOCTHOCTb OFHEYCTOMYMBBIX MOTONKOB M NEPEKPbITUIA.

4.8. Inrnennyeckne TpeboBaHMS K TPYHONPOBOAAM XO39MCTBEHHO-MUTLEBOTO BOAOCHABXEHMS

[lng npoeKkTMpoBaHMS 1 COOPYXeHUs TpybonpoBoLOB MUTbEBOM BOAbI AeMCTBYOT HopMbl CIT 30.13330.2012, CMN 73.13330.2012.
MNpoknaaky TpybonpoBoAOB NUTLEBOM BOAbI HEOOXOAMMO OCYLLECTBASTL C YY4ETOM cobntopeHns TpeboBaHMI TMIMeHbl U TMApaB-
NINYECKMX pacyeTos.

B TpybonpoBoaax nuTbeBOro BOAOCHabXeHNs HeobxoanMo obecneymTb COOTBETCTBME KAYeCcTBa BOAb! B MyHKTe BOAO3abopa aent-
CTBYHOLLMM HOpMaM U TpeboBaHMAM.

buonornyeckas u xuMmyeckas NpurogHocTb cuctemsl AXIOpress NoaTBepXKAaeTCs JKCNEePTHbIMU 3aKI0YEHUAMMU O COOTBETCTBUM
€[MHbIM CAaHMTApHO-3MUAEMMUONOTMYECKUM U TUTUEHWUYECKMM TpeOOBAHUSM K NPOAYKLMKU Ha TeppuTopun PO.

TexHuyeckne MeponpusTUs No NpodUNaKTUKe Pa3MHOXEHWS NErMOHEN, @ TakKe NPOEeKTUPOBaHMe, IKCNAYaTaLms U CAaHUTapHO-TeX-
HWYeckme MeponpusaTus onucanbl B CaHnTapHo-3nuaemuonornyeckux npasunax Cr 3.1.2.2626-10, yTBepxAeHHbIX NOCTAHOBAE-
HueM [NaBHOro rocyaapCcTBEHHOMO CaHWTapHoro Bpada Poccuiickoit Menepaumm ot 05.05.2010 r. N2 53,

4.8.1 Jeanndexums

Cucrema TpybonposonoB AXIOpress, a TakKe COeAMHEHMS C MOMOLLbI0 NPeCcC-BTYI0K 06eCneynBatoT MOHTaX CUCTEM BOLOCHabXe-
HW4, oTBeYatoLwmin TpeboBaHmaM rurmeHsl. Tpyool AXIOpress ons nUTbeBOro BOAOCHAOXEHMS M OTOMNEHMS He CNOCOBCTBYIOT pas-
MHOXEHWI MUKPOOPraHM3MOB Ha BHYTPEHHEW NOBEPXHOCTU CUCTEMBI, HE BbI3bIBas, TAKUM 06Pa30M, 3apaxeHne NermMoHeniamm u
OPYrMMU MUKpOoBamu.,

[e3nHdekuns BoLONPOBOAHbIX CUCTEM MPOBOAMTCS B UCKAKOUMTENbHBIX Cy4asax (MpyU 3apaxkeHuu), ANs NpoBeAeHNs KOTOPOW
HeobX0MMO YCTPaHEHWE BCEX KOHCTPYKLMOHHbIX M 3KCMyaTalMOHHbIX OWMOOK cucTeMbl. [10BbilLEHHOE COAep)aHne MUKpOOOB
BbI3BAHO Yallle BCEro KOHCTPYKTUBHLIMM OCOBEHHOCTAMU — TYMMKOBBIMU YYaCTKaMK, K MPUMEPY, UK NPU HEMOCTOSHHOM MCNOJb-
30BaHWM BOAONPOBOAOM.

B naHHOM ciyyae Heobxo4MMO NPOBECTU TEPMUYECKYHD Ae3nHDeKUMIo. COrNacHO NMOMYYeHHbIX HAay4YHbIX AAHHbIX, BCE MUKPODbI U
6akTepun nornbatoT npu Temnepatype cebiwe 70°C. Bo BpeMs npoBefeHUs AaHHOW npoueasypbl HeobxoanMo cobnoaatb Mepbl
6e30MacHOCTV AN NpeaoTBPALLEHUS OXKOrOB.

4.9. UnpkynsumoHHblie TpybonpoBogp

[poeKkTMpoBaHMe U MOHTaX LMPKYISALUMOHHbBIX TPybonpoBoaos BbinonHsaeTcs cornacHo CM 30.13330.2012, CM 73.13330.2012.
LnMpkynaumMoHHble TpybonpoBoabl CiesyeT NpoeKTUPOBaThb B Tex Cy4vasx, Koraa o6beM Boabl B Tpybonposoae ot boinepa Lo MecTa
BoA03abopa cocTtasnseT bonee Tpex AUTPOB.

DTaXHble UK oTAeNbHble TPybonpoBoabl C 06bEMOM BOAbI 4O 3 IUTPOB MOTYT MOHTMPOBATLCS 6e3 umpkyngumun. laHHoe npasuio
cneflyeT NOHMMATb KaK BEPXHIOK rPaHuLy, He06X0AMMO CTPEMUTLCS K MEHbLWUM 0bbeMaM.
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Tabnuua 22. O6bem Bogbl B Tpybax AXIOpress

[nuHa Tpy6onposoaa
nmaMETp pr6 AXIopreSS, =

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

LIMpKYNSLMOHHbBIE CUCTEMBI U CAMOPETYNUPYIOLLMECs CUCTeMbl 060rpeBa LOMKHbI paboTaTb Tak, YTOObI TeMNepaTypa BOLbl B HUX
6bina Ha 5°C HMXe TemMnepaTypbl ropsyelt Boabl B 6ovnepe. M3 coobpaxkeHUin rurneHbl HEO6X0AMMO CTPEMUTLCS MOALEPKMBATD
TeMnepatypy Boabl B 6oinepe Ha yposHe 60°C. MNpu naeanbHbiX YCIOBUSX, C TOUYKM 3PEHUS TUTUEHDI, @ TAKXKe B LensaX 3KOHOMUK
3HEepruu LMPKYNSLMOHHbBIE CUCTEMbI MOTYT 3KCMAYaTUPOBATLCS B TeYeHUe He Bonee 8 YacoB B CYTKM MNP NMOHWMXKEHHOW TemMnepa-
Type.LlMpkynaums nop LeicTBUEM rpaBUTaLMU HE PEKOMEHA0BAHaA.

MopaknioyeHune k 6oMNEPAM U MPOTOYHBIM BOBOHATPEBATENSIM.

Heperynupyemble (6€3 31eKTPOHHOr0 YNpaBneHus) 1 ruapaBaMyecku perynmpyemble NpOTOYHblE BOAOHArpeBaTenu 13-3a CInLLKOM
BbICOKOrO AaBfeHNa 1 M3BbITOYHOM TeMNepaTypbl MOryT noBpeamTb TpyObl AXIOpress.

Tpybbl AXIOpress MOXHO NOAK/IOYATbL TONBKO K Np1bOopaM C 31eKTPOHHbLIM ynpasneHmeM. [Ins HeperynmpyeMbix Nnpnubopos Heob-
XOAMMO CHayana MOHTMPOBaTb MeTaNNNYeCKyLo TpyOy AIMHOM He MeHee 1 MeTpa, 3aTeM yxxe noaumepHble Tpybbl. B 06g3atensHoM
nopsiAKe CnenyeT yYnTbiBaTb peKOMeHAALLMKU MPOU3BOLAMUTENS NMPOTOYHOIO BOLOHArpesartens, eciv boiinep HarpeBaeTcs C MOMOLLBH
refIMoyCTaHOBKM MM OTOMWUTENbHOrO KOTa Ha TBEPAOM TOM/MBE, TeEMNepaTypa MoxeT noBbiwatecs Ao 100°C u 6onee.

5. MCMbITAHME BHYTPEHHMX CAHUTAPHO-TEXHMUYECKMNX CUCTEM

Mo 3aBepLUeHNM MOHTaXKHbIX pabOT MOHTAXHbIMU OPraHMU3aLUaIMU LOMKHbI BbiTb BbINONHEHBI UCMBITAHUS CUCTEM OTOMAEHUS,
TennoCcHabXeHNs, BHYTPEHHErO XOM0LHOIO 1 roOpsSYero BOAOCHaOXeHMs, TennoreHepaTopos (KOTenbHOro 060pya0BaHMs) TMAPOCTaTU-
YeCKMM UM MaHOMETPUYECKMM METOA0M C COCTABNIEHMEM aKTa YCTaHOBAEHHOro obpasua cornacHo Tpebosanmi CI73.13330.2012
(akTyanusmnposaHHas pegakumsg CHul 3.05.01-85).

McnbiTaHUS AOMKHBI MPOM3BOAUTLCS 1O Havana OTAEN0YHbIX PaborT.

5.1. MppocTaTMyeckmnit METOA UCTIBITOHMS

5.1.1. Cucremsl otonnenums

McnbiTaHUa rMapoCcTaTU4eckUM METOLOM CUCTEM OTOM/EHMS, TENNOCHABXEeHMS, TENNOreHepaTopoB M BOAOHArpeBaTenei AoMKHbI
NPOU3BOLMUTLCA NPU NONOXMUTENBHOM TeMNEPAType B MOMELLEHWSAX 3aHWS, @ CUCTEM XOOLHOIO M ropsYero BOLOCHabXeHUS, KaHa-
NIM3aumMKn 1 BOOOCTOKOB — npu Temnepatype He Huke 278 K (5°C). TemnepaTypa Boabl LomKHA BbiTb Takxke He Hke 278 K (5°C).
McnbiTaHne BOASHbBIX CUCTEM OTOM/IEHUS, TENNOCHAOXEHNS U XONOA0CHAOXKEHNUS [LOMXKHO NPOU3BOANTLCS NPU OTK/HOYEHHbIX TEMO-
reHepaTopax M pacliMpUTENbHbIX COCYIaX rMAPOCTaTUYECKMM METO0M AaBnieHneM, pasHbiM 1,5 pabouero faBneHus, HoO He MeHee
0,2 MTla (2 Krc/cM ) B CaMOM HUXHEN TOYKE CUCTEMBI.

BenununHa npobHOro faBneHus Npu ruapocTaTMyeckoM MeToze UCMbITaHUS ANS CUCTEM OTOMNEHNS W TENNOCHAbXeHUs, Npucoesm-
HEHHbIX K TEM/I0BbIM CETAM LLeHTPaNM30BaHHOIO TENNOCHABXEeHMS, He LO/KHA NpeBbIWATb NPeenbHOro NpobHOro faBneHus ans
YCTaHOBNEHHbIX B CUCTEME OTOMUTENbHbIX MPUBOPOB.

5.1.2. Cuctembl BogocHabxeHMs

CucTeMbI BHYTPEHHETO XONOAHOO M ropsvero BOLOCHAOXEHWS LOMKHbI ObITb MCMbITaHbl TMAPOCTaTUYECKUM METOLOM C cobntoje-
Huem TpebosaHuit TOCT 24054, TOCT 25136. BennunHy npobHoro gasneHuns ciegyet npuHMMaTh paBHon 1,5 n3bbitouHoro paboyero
[laBneHus. [MApoCTaTMYeCcKMe UCMbITaHUS CUCTEM XOOAHOMO M ropsYero BOLOCHABXEHWUS AOMKHbI MPOU3BOAMUTLCS 40 YCTAHOBKM
BOAOPa3bopHOM apMaTypbl.
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BblaepaBLUMMK UCMBITAHWUS CYMTAKOTCS CUCTEMBI, eCM B TedeHne 10 MUHYT HaxoxaeHuns nod NpobHbIM AaBNeHneM Npu rmapocTa-
TUYECKOM MeToAe UCNbITaHWI He 0BHapyXeHo nagexuns aasnenuns 6onee 0,05 MMa (0,5 krc/cM ) n Kanenb B CBapHbIX LWBaX, Tpybax,
pe3bb0BbIX COEAMHEHUAX, 3aNMOPHOM apMaType U yTeYKM BOAbl Yepe3 CMbIBHbIE YCTPOMCTBA.

Mo OKOHYaHMKM UCNbITaHWUI rMapocTtaTu4yeCcKuM MeToaom HeobxoamMMo BbINyCTUTb BOAY U3 CUCTEM BHYTPEHHEro Xonoa-
HOro u ropayero BOAOCHAGXeHMS.

5.2. MaHoMeTpuyecknit METOA UCTLITAHMS

CucTeMbl OTOMNNEHMS, TENNOCHAOXEHNS, BHYTPEHHErO XONO0AHOIO M ropsyero BoAOCHaOXeHWs cnenyeT UCMbiTblBaTb B CeayroLLei
nocneaoBaTeNbHOCTH:

*  CMCTeMy 3aMOfIHUTb BO3AYXOM NpobHbIM M3bbiTouHbIM Aasnennem 0,15 MMa (1,5 krc/cm);

e npwu 06HapyXeHUn fedeKTOB MOHTaXa Ha CNyX CNefyeT CHU3UTL AaBAeHue 40 aTMOCPEPHOro M YCTPaHWUTb AedeKTbl;

e 33TEM CUCTEMY 3aN0NHUTL BO3ayxoM aasnennem 0,1 MMMa (1 krc/cm), BbiaepxaTb ee noa NpobHbIM AaBEHMEM B TEYEHWE 5 MUH.
CuctemMa NpU3HaeTCs BblAEPXKaBLLEN UCMbITaHWE, ECIIM MPU HAXOXAEHWUM ee Nof NPobHbIM AaBNEHWEM NaLeHUE AABNEHNS He npe-
sbicut 0,01 MMa (0,1 kre/em ).

MaHoMeTpuueckoe UCrbITaHUe AOMYCKAETCS NPOM3BOAUTL NPU OTPULLATENBHOM TEMMEPATYPE HaPYXKHOTO BO3AyXa.

5.3. Mycko-HanagouHbie paboTb

lMyckoHanano4Hble paboTtbl — paboTbl, BbINOMHSAEMblE NOCIE 3aBEPLUEHUS CTPOUTENBHO-MOHTaXHbIX paboT, B nepuos, NoAroToBKM
W nepenayun CUCTEM B IKCMyaTaLMI, U, KaK NPaBUAO, COCTONT U3 MHAMBUAYANbHbIX UCTMBITAHUIA U KOMMNIEKCHOrO 0npoboBaHMs.
PerynMpoBKka aBTOMaTU3MPOBAHHbIX CETE OTOMIEHMS, TEMIO- U XONOLOCHABXKEHNS BbINONHAETCS, €CM 3TO YCIOBME YKa3aHo B
paboyer okyMeHTauuu. [Npu perynmpoBke cneayeT BbiMOMHUTD:

*  pacyeT pacxofoB B CUCTEME, MO OTAEMbHbIM YYaCTKaM CeTU U (MAK) No NoTpebnsioLLen yCTaHOBKE;

*  HaCTPOWKY perynvMpyrLwmx yCTpOICTB;

e odopMneHune TabauL, C yKazaHWeM NONOXEHMS PEryInpyrLWmnx yCTPOMCTB U pacxofoB;

e COCTaBNeHWe akTa O FOTOBHOCTM CMCTEM K 3KCMAyaTaLmum

TpybonpoBoabl Npu HarpeBe NOABEPratoTCs BO3AENCTBMIO BHYTPEHHETO HAMPSXXeHWS M TENI0BOr0 yanuHeHus Tpy6. Mpu nepsumy-
HOM W CE30HHbIX NyCKax CUCTEM OTOMMEHWUS M ropsyero BOLOCHabXeHUs B 3KCMNynaTaumio HeobxoanMo obpallatb BHUMaHME Ha
nocTeneHHbIM Nporpes Tpy6onNpoBoA0B.

yck cuctem cnemyet NpOBOAMTL NPU TeMMepaType oKpyxatolero Bo3ayxa sbiwe 0°C. PekoMeHAyeTCs OCyLeCTBAATb CTyNeHYaToe
MOBbILWEHWE TeMNepaTypbl B CMCTeMbI 13 nonnMepHbix Tpy6 (10 K/4yac), npy 3ToM TwaTtenbHO OTCIeXnBaTb PaBHOMEPHOCTb Mpo-
rpeBa BCEX YYACTKOB M MOCTENEHHbIN BbIXOA4 HAa HEOOX0AMMYH TeMnepaTypy, paBHyto V2 ot pabouyeit, Ho He bonee 40°C. B 3agaHHOM
pexuMe cucTeMa A0MmKHa NpopaboTaTh 7 4acoB, M TONBKO 3aTEM MOC/E 3TOr0 BO3MOXHA 3KCMN/yaTaLuMs B COOTBETCTBME C pacyeT-
HOM MOLLHOCTbHO.

5.4. TexHnueckas goKyMeHTaLms

B xo4e MOHTaXHbIX paboT Mo YCTPOMCTBY CUCTEM OTOMNIEHMS M BOLOCHAOXEHMS HEOOXOAMMO BECTU TEXHUYECKYHO LOKYMEHTALMIO Ha
TpybonpoBoa, BKOYas BCe pe3epByapbl, apMaTypy U MecTa cinBa. [1o 3aBeplueHnn MOHTaXa AaHHY AOKYMEHTaLW0 HeobxoanMo
nepeHecTV B yTBEPXAEHHbIN GOopMaT M nepeaaTb 3aKa3uuky. [10 pe3ynbratam UCNbITAaHMI COCTABASHOTCS aKTbl MO GOPMe COrnacHo
CM 73.13330.2012 «BHyTpeHHMe CaHUTapHO-TEXHUYECKME CUCTEMBI 3aaHKI» (Mpunoxerue [ [, E).
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6. MOOKIMOYEHUE MPMUBEOPOB OTOITEHNA M BOOOCHABXEHA

MonumMepHble U yHUBEpCanbHble MeTanonoanMepHble Tpyobl
AXIOpress MOryT NOCTOSIHHO 3KCMyaTMPOBATLCS B CUCTEMAX
OTOMNNEHUS U BOAOCHABXEHMS B COOTBETCTBMM C UX TEXHUYE-
CKnMU TpeboBaHUIMU. DUTHHTM cucTeMbl AXIOpress oTHocsTCA
K HEpa3beMHbIM CoeanHeHMIM M 06ecnevnBatoT abCoNOTHYHO
repMeTUYHOCTb JaXe BO BPEMS aBapUiHbIX NeperpeBoB BHY-
TPU CUCTEMbI Ha BECb CPOK 3KCM/yaTaLlMu, KOTOPbIM COCTaBNseT
He MeHee 50 net.

C nomolwbto TpybonpoBoaoB U coeanHernin cnctembl AXIOpress
BO3MOXHO peanu3oBaTh 160e TeEXHUYECKoe pelleHne no pas-
BOJKE CUCTEM BOAOCHABXEHMS U OTOMNEHMS.

PucyHok 26. Tunbl pa3Bogkm cuctembl Tpy6onposogos AXIOpress

JlyuyeBas paseopaka.

OT konnekTopHbix y3108B Royal Thermo otaenbHbiMu Tpyb6oNpoBoAaMM, PaCNONOXKEHHBIMU B KOHCTPYKLMM MOSIOB, MOAK/OYAKOTCS
notpebutenu (Npubopbl OTOMNEHUS UK BOLOCHAOXEHMS). Y3/bl KONNEKTOPHbIE LOMKHbI MOHTMPOBATLCS B HAPYXKHbIX MMHO BCTPO-
€HHbIX CNeLmManbHbiX WKadbax nMbo LaxTax.

OcHoBHOE NPEUMYLLECTBO AAHHOM CUCTEMDI IBNISETCS TO, YTO BO3MOXHO OTK/IKOYEHME NMOTOKA TEMJIOHOCUTENS MO KaXAoMy NoTpeduTento.

PucyHok 27. Mpumep nyyeBoii pa3BOAKM B CUCTEMAX OTOMMIEHUA 11 BOAOCHaGXeHUA

lpuMeHeHwue: pagmaTopHoe oTonneHwue, cucteMbl NMBC n XBC, a Takke B CTPOMTENLCTBE HOBbIX 0ObEKTOB (pUC.27).

Passopka nocneposatensHas (TpoiHUKamm)

MoTpebuTeny NOLKHOYAKOTCS OT CTOSIKA Yepe3 ceTb TPYOONPOBOAOB, KOTOPbIE MPOIOXKEHbI B KOHCTPYKLMM NONA U COEAUHEHHbIX NPU
NoMoLM TPOMHMKOB. [IMaMeTpbl TpyH HEOOX0AMMO YMEHbLUATb MOCTENEHHO, NPUBAUXKAACh K noTpebutensm. GUTUHIM BO3IMOXHO
pa3MeLLaTb B KOHCTPYKUMM nona 1mbo nof WTyKaTypKon. [NpenmyLecTBoM B CpaBHEHUK C Iy4EBOM Pa3BOLAKOM SBASETCS TO, YTO
yMeHblUaeTcs obliee KonmyecTso Tpyb, HO TEM CaMbIM YBENMYMBAKOTCS AUAMETPbI TPYO.

MNpuMeHeHwue: papmaTopHoe otonneHwue, cucteMbl FBC n XBC, a Takxe B CTPOMTENbCTBE HOBbIX 06bEKTOB (puUC. 28).

PucyHok 28. Mprimep pa3BofKu TPONHUKaMy B CUCTEMAX OTOMEHUA 1 BOLOCHA0OXeHUA
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CMellaHHas pa3Boaka (ny4esasi ¢ TPOMHMKAMM)

Pa3Boaka OCHOBbIBAETCS Ha KOMNEKTOPHbIX y3n1ax Royal Thermo, Ho
4aCTb CUCTEMbI Pa3BOAMTCS C MOMOLLbIO TPOMHUKOB. [NaBHbIM NpeumMy-
LLLeCTBOM AaHHOW CXEMbl SBSETCS BO3MOXHOCTb OFPaHUYEHNS KOMU-
4ecTBa OTBOJOB OT KOSIIEKTOPHbIX Y3/10B M COKpALLeHWe 0bLwei AanHbI
Tpybonposoaos (puc. 29).

PucyHok 29. Mpumep cmellaHHOM pa3BoaKm
B CMCTeMax OTOMNeHnA

6.1. CxeMbl pasBoaKM CUCTEM BOROCHABXEHMS

Konuyectso ycTaHaBNIMBaEMbIX CAHUTapHO-TEXHUYECKMX NPMBOPOB M BOAOPa3bopHOW apMaTypbl ONpeLenseTcs TEXHONOrMYecKon
4aCTbl NPOEKTA U TEXHUYECKMM 33[jaHWMEM 3aKa3uMKa.

Mpu onpepeneHnn MecT yCTaHOBKKM BOA0Pa30bOpHOM apMaTypbl cneayeTt npuaepxmeatbcs pekomengaumi CIM 73.13330.2012
«BHYTpEHHME CaHUTapHO-TEXHUYECKME CUCTEMDI», MPUBEAEHHbIX B Tabnuue (e MHOe He NPeayCMOTPEHO NacrnopToM Ha ycTa-
HaBAMBaeMbli Npubop).

PacctosHms Mexay 0CIMU yMbIBaNIbHUKOB NpwW rPynnoBoi YCTaHOBKe ciefyeT NpuHMMaTh He MeHee 650 MM,NMCCyapoB — He MeHee
700 mm.

B cootetctBum ¢ n.3.1 a CHul 2.08.01 Ha BBOAE B KBApTUPY B Ka4eCTBE NMEPBMYHOrO CPEACTBA NOXAPOTYLWEHMS CeayeT yCTaHaB-
NIMBATb KPaH CO LUTYLLEPOM [ MPUCOEAMHEHUS WNAHTa.

Tabnuua 22. YcTaHOBKa NpubopoB B CicTeMe BOAOCHABXeH A

BbicoTa ycTaHOBKM Npubopa a,m

MyHKT CHAN 3.05.01
Xunble foMa 1 06LLeCTBEHHbIE 3[aHNA

YMbIBanbHUKN 800 fo Bepxa 6opTa
PaKkoBWHbI 1 MOWKNM 850 no Bepxa 6opTa
Bbicokopacrnonaraemble CMblBHble 6auKm K yHUTa3am ‘ 1800 fo HM3a bauka

3.15
Mnccyapbl HacTeHHble 650 go 6opTa
CMbIBHbIE TPYObI K JIOTKOBbIM NCCyapam ‘ 1500 oT AHa NOTKa 10 OCK TPYObI
MNuTbeBble GOHTAHUMKIN NOABECHOMO TUMA 900 po 6opTa
Bonopa3bopHble KpaHbl B 6aHAX, CMbIBHbIE KPaHbl YHUTa30B, CMECUTEN UHBEH-

800 OT UNCTOro ypOoBHA Mnosa

TapPHbIX MOEK B 06LLeCTBEHHbBIX 11 IeYebHbIX yupeXaeHNAX, CMeCUTeNn ANA BaHH

3.1
CmecuTtenu gna gywa 800 OT YUNCTOro ypOBHA Nona
KpaHbl ins MbITbA MONOB B O6LLECTBEHHbIX 3AaHNAX 600 OT YNCTOrO YPOBHA Nona

Ans cuctemol Tpy6onposoaos AXIOpress npefycMOTPeHb! Cleylolne TUMbl Pa3BOJOK:

1. CkpbiTag pa3Boaka TpybonpoBOAOB CUCTEMbI XONOAHOMO U rOpsYero BOAOCHAOXEHMS NOL LWTYKATYPKOM UK B CTEHE:
e Pa3Boaka Tpyb OCyLLECTBASETCS C MOMOLLBHO

natyHHbix GutnHros AXIOpress. h
e Tpybbl NpOKNaAbIBAKTCA B 3aWMUTHOM
rodpupoBaHHON Tpybe unu cneumanbHom
n3onaumm
2. PaszBoaka Tpy6onpoBOLOB CUCTEMbI XONOL- i
HOrO M ropsYero BOAOCHabXeHUs B Nony unm
B CTEHE C NPUMEHEHWEM pacnpenenuTeNnbHOro
KonneKTopa: ]
e Pa3Boaka Tpyb OCyLLECTBASETCS C MOMOLLBHO
natyHHbix GutnHros AXIOpress. y,
e Kaxzabli1 BOA03aBOPHbIN y3en UMeeT UHAK-
/ e
e PacnpegenutenbHblil 3neMEHT (KONNEKTOP) PucyHoK 30. Mpumep pasBoaK. Royal Thermo.

CKPbIT B CTPOUTENbHbIX KOHCTPYKLIUSIX.
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PekoMeHpyeTcs NpMMEHSATb KONNEKTOPbI C perynupoBayHbiMu BeHTunsMu (apt. RTO 62.002-004). Ona HecnoxXHbixX
CUCTEM BOLOCHABXEHUS, TaKMX, KakK pacnpeaenuTeNbHble KOIEKTOPbI U BPE3KU B MarucTpanu, AOCTaTOYHO NPOBECTH
npeABapuUTENbHOE UCTIbITaHME.

6.1.1. MopknioueHne cantexHuueckmnx npubopos ¢ nomowsio Royal Thermo

CaHTexHM4Yeckue npubopbl CeayeT yCcTaHaBAMBATb NOCAe MOHTaXa TPybONpoOBO4OB M MOMHOW FOTOBHOCTM BCEX CTPOMTENbHbIX U
MOArOTOBUTENbHO-OTAEN0YHbIX PaboT, T.e. nepen GUMHULWIHOW OTAENKOW noMelleHus. [Nepen ycTaHOBKOM NpuBopoB A0MKHbI ObiTh
BbIMO/HEHbI BOLOMPOBO/HbIE NMOABOAKM, 3aKaHUMBAOLLMECS BOLOPO3€ETKaMM (YroiKamMu C HACTEHHbBIM KpEMNNeHWeM) C BHYTPEHHEN
pe3bboit 1/2" ang NOAKMYEHMS K HUM CMECUTENEN UK ApYrmX
TMMNOB BOLOPa3bopHOM apMaTypbl.

PaccTtosaHue mexay oCaMu po3eTOK XONOAHOM M ropsyen BOAbl
noj HacTeHHble CMeCUTENM LOMKHO 6biTb cTporo 150 MMm.
KaHanu3saumoHHble 0TBOAbI MOA YHUTA3bl AOMKHbI ObiTb CAENaHbI
n3 Tpyb mnm dacoHHoi apMatypbl aMametpom 110 MM, oTBOAbI
Mof, pakoBWHbI, MOMKM, BaHHbIE 1 AyLleBble KabuHbI CleayeT Aenatb
nvameTpoM 50 MM, OTBOAbI MO CTMpPasibHble M NOCYAOMOEYHbIE
MalLUMHbI MOTYT 6bITb 40 MK 32 MM B 3aBUCMMOCTM OT TUMA arperaTa.
B 3tom ciyyae nyylwe caenaTtb OLHOTUMHbIE OTBOAbI AMameTpoM 40
unu 50 MM, NOCKOMbKY CErofHs Y BaC 04Ha CTMPanbHasg MalwwmHa,
3aBTPa MOXET ObITb ApYras, a NPon3BOAMTENM CTUPATbHBIX MALIWH
CHabXatoT CIMBHbIE LUMAHTM CBOMX U3AENUIM NepexoaHMKaMm Ha
3TW AMAMETpbl CIMBA.

PucyHok 32. MnactyHbl MoHTaxHble Royal Thermo

6.2. CxeMbl pa3BOAKM M NPABKIA MYCKA CUCTEM OTOMIEHMS

B HacTosee BpeMsi 6OMbLUMHCTBO POCCUMIMCKUX OTOMUTENBHbBIX CUCTEM SBASIOTCS OAHOTPYOHBIMU C BEPXHEWN UM HUXKHEN Pa3BO/-
Koi. OpHaKo, € yxecTtoyeHeM TpeboBaHMI N0 YCTaHOBKE Ha OTOMWTENbHbIE MPUOOPLI PEryNSTOPOB U MOKBAPTUPHOMY YYETY Tenna,
OOHOTPYOHbIE cucTeMbl ByayT BCE 60MbLIE BbITECHATHCA APYTMMM BUAAMM Pa3BoLOK. Bbibop Hanbonee spdekTMBHOM cUCTEMDI
pafMaToOpHOro OTOM/EHUS YNPOCTUTCS, ECIM 03HAKOMUTBLCS C AOCTOMHCTBAMM M HELOCTAaTKaMM TOM MU MHOM CXEMBI.

6.2.1. OpHoTtpy6Has cuctema

B onHOTpy6HOM cucTEME BCe paaMaTopbl OTONMUTENbHOIO KOHTYpa COeAMHEHbI OOHUM 3aMKHYTbIM TpybonpoBonoM. Ecim peyb 06
O[LHOM KOHTYpE, TO OH MOAK/YAETCS K CTOSKY OTOMIEHUS C MOMOLLbO TPOWHMKA. ECin MMeeTcs HeCKONbKO KOHTYpOB, TO OHU MOoA-
K/OYAKOTCA Yepe3 pacnpenenuTeNbHbli KonnekTop.

A b B r

L

PucyHok 33. Cxembl paguatop- %

HbIX NOAKIOYEHWIA. s 1 [ 1 [ | [ 1
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OpHoTpybHas cucTeMa ¢ BepxHen pa3Boakoi 6es sambikaolwmx yyactkos (Cxema A).

CaMblil 3KOHOMUWYHBIV BUA, CUCTEMbI, UCMOMb3YHOLWMIACS, B OCHOBHOM, TONbKO AJ1S OTOMIEHUS NECTHUYHBIX KNETOK XWAbIX 1 0bLue-
CTBEHHbIX 34aHWIA. BO3MOXHOCTb perynMpoBku 0TONUTENbHbIX NMPUOOPOB MOMHOCTLIO OTCYTCTBYET. PacyeTHbIM Nepenag TemnepaTyp
B pagunatope ATP=AT/N , rae AT - pacuyeTHas pasHuLa TemMnepaTyp Mexay npsamMon u obpaTtHol MarncTpansto; N — KonmM4yectso
3Taxen. [1o cpaBHeHMI0 C ABYXTPYOHOM CMCTEMOM pacxon TennoHocuTens B ctosike 6onble B N pas. Temnepartypa TenioHocUTens
B BEpXHEM Mpubope Bbllle, YEM B HUXKHEM, YTO TpebyeT MCMOMb30BAHMS HA HMKHMX 3TaxXaX OTONUTENbHbIX NpUBOpOoB € 6onbLien
NOBEPXHOCTbIO Harpesa.

OpHoTpy6HAs CMCTEMA C BEPXHEN PA3BOAKON C 3AMBIKAIOLLMMM YYACTKAMM C PAAUATOPHBIMMU
Tepmoperynstopamu (Cxema b).

Hanbonee pacnpocTpaHeHHbI BUA C1CTEMBI. B KauecTBe TepMOperynsTopoB MOMyT MCMOb30BaTbCS KnanaHbl. Perynnposka ntoboro
M3 PagMaTopoB CUCTEMbI NPUBOAMT K TMAPABAMYECKON M TeMNepaTypHOM pa3banaHCMpoBKe BCero CToska. PacyeTHbln nepenag,
Temnepatyp B pagmatope [ATp= a1/N . 1o cpaBHeHUIO C ABYXTPYOHOM CMCTEMOM pacxof TennoHocuTens B ctoske 6onble B N pas.
TemnepaTtypa TENNOHOCUTENS B BEPXHEM NMpuBOpe BbILE, YEM B HUXKHEM, 4TO TpebyeT MCMONb30BaHMUS Ha HUXKHMX 3Taxax OToMu-
TenbHbIX NPUBOPOB C BoNbLLER NOBEPXHOCTLIO HAarpeBa.

OpHOTPY6HAS CUCTEMA C BEPXHEN PA3BOAKONM C TEPMOPErysTOPAMM HO 30MBIKQIOLMX Y4OCTKAX
(Cxema B).

B KauecTBe TEPMOPEryNATOPOB UCMOJb3YHOTCA TPEXXOLOBbIE KNanaHbl. PeryimpoBka Kaxnoro npubopa coxpaHseT obume ruapas-
JINYECKME XapaKTEPUCTMKM CTOSIKA. B 0CTaslbHOM, COXPaHAOTCA HEAOCTATKM OAHOTPYOHbIX CUCTEM.

M-06pasHbie OBHOTPYBHLIE CTOSKM C HUXHEN PA3BOAKOM M TEPMOPErYISTOPAMMU HA 3AMBIKAIOLLMX
yuactkax (Cxema I).

B kauecTBe TepMoperynsTopoB MCMOb3YOTCS TPEXXOLOBbIE KanaHbl. Perynmposka kaxaoro npubopa coxpaHseT oblive ruapas-
NIMYeCcKne XapakTepuCTMKM cToska. Mo cpaBHeHUIO C ABYXTPYOHOM CMCTEMOWM pacxof TENIOHOCUTeNs B CToske 6onblie B 2N pas.
Temnepatypa TenIOHOCUTENS CHUXKAETCS OT MepBOro pasMatopa K nociefHeMy, YTo TpebyeT MCNOoNb30BaHUS NOCTENEHHOIO YBEAU-
YeHWs NOBEPXHOCTU HarpeBa OTOMUTENbHbIX NPUBGOPOB.

Hanagka ogHOTPYbHOM cncTeMbl TpebyeT MHAMBUAYANbHbLIM MOAXOL K KaXA0MY y4acTKy cMCTeMbl. Bo3HUMKatowee Mexay paguaTo-
paMu MOHWXEHME NoAatoLLEN TeMNEPATYpPbl TENNOHOCUTENS LOMXKHO BbITb KOMNEHCMPOBAHO YBEAUYEHWEM TUMNOPa3Mepa pasuaTopa.
MpeuMyLwecTBO 04HOTPYOHOM CUCTEMBI IULLIb B MEHbLUMX 3aTpaTaxX Ha MaTepuasbl U MOHTaX TPYOHOM pa3BOLKM.

6.2.2. [isyxtpybHas cuctema T
|

IByxTpybHas cucTema ¢ pacnpenenmTenbHbiM

KOJINIEKTOPOM OTOMMUTENILHOTO KOHTYPA. |

J_J_

‘I
NOLXOLMUT NS HU3KOTEMMNEPATYPHbIX CUCTEM OTOMNEHMS B KOT- |‘
Te[ykax UM MHOTOKBApTUPHOM AoMme. B aByxTpybHOM cucTeme

pa3sofka TpybonpoBoLOB OCYLLECTBNSETCS UK Henocpes-
CTBEHHO OT CTOSIKA MW OT 06LLEro LLEHTPASIbHOTO NOAAOLLErO U
obpatHoro konnektopa. [py TakoM BapuaHTe K pacrnpeaenuTento
NOLK/YAETCA KaXKAbI PaAnaTop B OTAENBHOCTU C MOMOLLBIO

[ByxTpybHas cucTeMa B pa3/IMyHbIX BApUaHTax Npexzae Bcero J

coenmHuUTenbHOro Tpybonposoaa. icxoas m3 3toro BoibupaeTcs =

BapuaHT npucoeanHermns tpybonposoaos AXIOpress (puc.34).
[O)6)

MpenmyLiecTsa:

PucyHok 34. Cxema nopakntoueHns B ABYXTPYOHOW

¢ OOMHAKOBaA NOAAIOLAA TEMnepaTypa Ana Bex pa,u,l/IaTOpOB; cncTeme C pacnpenenntenibHbiM KOJUTEKTOPOM.

e OTCYTCTBME 3aBbILIEHHOrO TUMOpPa3Mepa paamnaTopa;
e ObICTpas u nerkas Hanafka cUCTEMbl OTOMIEHMS;
e Masble NOTepu AABNEHMS, YTO NO3BONSET BbIOpaTh 6HONee 3KOHOMUYHBIV LMPKYASLMOHHbINA HAcoC.
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IByxTpybHas cucTEMA B KOYECTBE PACTPEAENUTENBHON CUCTEMBI C NPUCOEANMHEHNEM PAAMATOPA
yepes TPOMHMK.

[1ByxTpy6Has pacnpenenuTenbHas cMcTeMa No3BONSET BbINOMHUTL MPaKTUHECKK Nt0Oble U3BECTHbIE BaPUaHTLI YKNaaku Tpyb, a
TakXkKe pasnnyHble UX KOMBMHaLMKU. TopM30OHTaNbHbIe TPYBONpPOBOAbI MOTYT ObITb NOLBEAEHbI CPA3y K HECKONbKUM pagmaTopaM, a
pa3sogaka Tpyb AXIOpress ocyLwecTBASETCS C MCNONb30BaHWEM TPOMHMKOB. COOTBETCTBYHOWMIA pacnpeaenmTensHblii Tpybonposos,
BeAyLUMIA K pafMaTopam, HAUMHAETCS M 3aKaHUMBAETCS NPUCOEAMHEHMEM K CTOSIKY. B KauecTBe nNoABOAOK AN KOHLIEBbLIX PaauMaTto-
pOB MOTYT MCNONb30BATLCS Yronku (pnc.35).

Konbuesas asyxtpybHas cuctema.

3TOT BapMaHT ONTUManbHbIM 06pa3oM NOAXOAMT Ansg npucoeanHernus Tpyb u3 nona. Mpu 3ToM BoAa nonaeTcs ANg HEeCKONbKUX
pafMaTopoB ApYr 3a APYrOM Yepes pacnpenenuTenbHblii TpybonpoBoa CO CTOSKOM MU HUKHUM pacnpefenutenem Yepes 3aMkHy-
TbIi KONbLIEBOW TPYBOMPOBOA, yKNaabiBaeMbl 6e3 nepeceveHnii (puc.36).

I ] I |

PrcyHok 35. Cxema nogkntoveHna paguatopa PucyHok 36. Cxema KonbLeBOW ABYXTPYOHOI
yepes TPOWHUK. CUCTEMBI.

CucteMa ¢ aBYXTPYOHBIMM CTOSKAMM M TOPUBOHTANBHOW PA3BOAKOM.

PerynupoBka paanaTtopoB MOXET OCyLLeCTBAATbCA KnanaHamu (50%). Micnonb3oBaHWe knanaHoB NPMBOAMT K TOMY, YTO perynMpoBKa
O[LHOTO M3 paMaTopoB NPUBOLMUT K M3MEHEHMIO TeMNepaTypbl B Nocnenywmx npubopax. Cxema nossonseT ob6opyLoBaTh y3en
MOKBAPTUPHOTO y4YeTa TEMNOBOW 3Heprum (puc 37).

Cuctema ¢ gBYXTPYOHBIMM CTOSIKAMM M TOPU3OHTANLHOM ABYXTPYOHOM pa3BoAKOWM

PerynupoBka npubopoB MOXET OCYLLECTBASTLCS TepMOCTaTUYeckMMm knanaHamu (100%). PerynmpoBka oTAenbHO B3gTOro npnbopa
He NMPWBOLMUT K CHUXEHMIO TEMNEPATYpPbl B OCTaNbHbIX Npubopax. [Opn30oHTanbHas MarncTpanb pacCYUTbIBAETCS Ha NPOMYCK CyM-
MapHOro pacxofa TeMNOHOCUTENS LS BCEX PACTONOXKEHHBIX MO X04y TennoHocuTens npubopos. Cxema no3sonset obopynoBaTb
y3en NOKBAapTMPHOTO yYyeTa TennoBOM sHeprm (puc 38).

Cuctema ¢ gBYXTPYOHBIMM CTOSIKAMM M JTyHEBOM KOMNEKTOPHOW PA3BOAKOM

PerynupoBka npMbopoB MOXET OCYLLECTBAATLCSA TepMOCTaTMiecknMmn knanaHamu (100%), kak pacnonoXeHHbIMU Ha OTONUTENbHbIX
npubopax, Tak 1 KnanaHamMu, pacnonoXeHHbIMM Ha NaTpybKax konnekTopa. B 3ToM cnyyae knanaHa 060pyLytoTcs CepBONPUBOLOM
N PEryInMpYyHTCS MO KOMaHAE KOMHaTHbIX TepMoCTaToB. CUCTEMa SBASETCS CaMOM yA0OHOM B OTHOWEHUM BO3MOXHOCTEN perynm-
POBKM, @ 3HAYUT, U Hanbonee 3KOHOMMUYHOM B 3KCMNyaTauuu. Kaxaas nogsoaka K npubopy paccunTbiBaeTCs Ha NPOMyCK Tenao-
HOCKTeNs TONbKO A5 OLHOIO KOHKPETHOro npubopa. Cxema gBnsgercs Becbma yaobHOM Ang opraHM3aumm NoOKBapTMPHOTO yyeTa
TennoBou sHepruu (puc. 39).

A e

PricyHok 37. Cxema ropusoHTanbHom PucyHok 38. Cxema ABYXTpY6HOI PricyHok 39. Cxema KONIEKTOPHO
Pa3BOAKM C IBYXTPYOHbBIMM CTOSKaMM. Pa3BOAKM C IBYXTPYOHbBIMM CTOIKAMM. Pa3BOAKM C ABYXTPYOHbIMM CTOAKAMM.
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Cucrema AXIOpress npefiaraeT NosHOE TEXHUYECKOE peLleHne Ans NOAKYEHMS
CUCTEM OTOM/EHUS KaK OQHOTPYOHBIX, TakK U ABYXTPYOHbIX.

Moaknioyerune k npubopy 13 nona

MoaoknyeHune K y3ny oTONUTENbHOrO NpMbopa C NOMOLLLH MOHTAXHbIX TPYHOK
KoHeuHbIX (RTE 16.030-20.030) n npoxogHbix (RTE 16.040-20.040) 1 KOHLOBOK
LLNS MOHTaXHbIX TpyboK 3/4" «eBpokoHyc» (RTE 34.030).

MNopknioyeHMe K BEHTUMIO OTOMMUTENBHOrO NPUOOPA C MOMOLLbIO
MOHTAXHbIX TPYBOK (KOHEUYHbIX M MPOXOAHBIX) M KOHLOBOK ANs
MOHTAXHbIX TPYOOK

MoLKnYeHMe K 0TONUTENbHOMY NPUOOPY C MOMOLLbIO Y3/10B HUXHErO NOAKYe-
HWMS 1 pe3bboBOro CoeaMHEHMS KKOHLOBKA pa3bopHas «eBPOKOHYCH.

@ukcaums TpybonpoBoAoB B 30HE M3r1ba NPOM3BOAMTCS C NMOMOLLbIO A06ebHbIX
KPKOYKOB 1 MOHTaXHbIX CKOD.

MNopaknioyeHne K OTOMUTENLHOMY NPUOOPY C MOMOLLbIO Y3d
HUXHEro NoAKMOYEHMs

MpucoeanHerune Tpyb K Y31y HUXKHEro MOAKMOYEHNS MPOU330AMTCS C MOMOLLbIO
KOHLOBKM pa3bopHoi (RTK16.034) unun coenmHeHns noa, «KeBPOKOHYCY.

MNopknioyeHune k Npubopy M3 CTeHbl

MoakntoyeHne K OTONUTENBHOMY NPUBOPY MOXKHO CMOHTMPOBATH C MOMOLLbIO MOH-
TaXHbIX TPYOOK M CMeLmManbHbIX Y3108 NOAKIYEHUS U3 CTEHbI MAK MoNa.

Apmatypa ans nogkniodeHus npubopos oTonneHus

CoBpeMeHHble oTonuTenbHble Npubopbl 061a4a0T NOBbLILLEHHOM TEMI00TAAYEN,
W, COOTBETCTBEHHO, BOMPOC O KayecTBe NPOAYKLMM CTaHOBMUTCS elle Bonee akTy-
anbHbIM. O4eHb 4acTo NpU YCTaHOBKE PaLMATOPOB OTOMIEHUS MPUMEHSIOT TONBbKO
LIapoBble KpaHbl. JTO He COBCEM MpaBubHO. LLIapoBoi KpaH SBASeTCS 3anopHbIM
YCTPOMCTBOM, UMEIOLLMM [Ba NONIOXKEHUS — OTKPbITO M 33aKPbITO. TaknuM 06pa3zom,
LIApOBOM KPaH NO3BOASET 3KCNAYaTMPOBATb PAAMATOP OTOMIEHUS TONbKO B PEXUME
BK/IKOYMA/ BbIKIKOYUA, YTO He BCeraa yaobHo.

[lns perynnpoBaHus NoToka TeNI0HOCUTENS M CO3AaHUS B MOMELLEHUM KOMDOPTHOIO

L5 noTpebuTens KnMMata NpUMeHSeTCs perynupytoLias apMatypa. B accoptumerte

Royal Thermo npeacrasneHa cienyrollas apmatypa AN NOLK/IYEHNS pagnaTopos:

»  TepmocTaTMyeckue BeHTUAM () C BO3MOXHOCTbIO NOCNEAYIOLLErO NOAKMOUEHNS
TepMoronoBku (b) Ans aBTOMATUYECKOrO perynMpoBaHus. YCTaHaBAMBAOTCS Ha
NOLAMLLYIO IMHUIO.

e BeHTUAU pyyHOM perynmpoBkM (C). YCTaHaBAMBAKOTCA HA MOAAMLLYIO IMHUIO.

e BeHtunu 3anopHsble (d). YcTaHaBAMBaOTCS Ha 06PaTHYIO AMHUIO

*  Y31bl HWKHEro MOAKMOYEHUS (€) AN NOAKYEHNS PafMaTOPOB C HUKHUM
pacnonoXeHWeM NpUCOeAMHUTENbHbBIX LUTYLEPOB B ABYXTPYOHbIX CMCTEMAX
oTOmnNeHUs.

K pagmaTopHbIM BEHTWUASAM UK K APYTrOW perynmpytolier apmatype OTONUTeNbHOIo

npubopa Tpy6bl AXIOpress MOXXHO MOAKMOYMTL C MOMOLLbIO COEAMHEHMI NoA, pe3bby.

Bcs apmatypa Royal Thermo npousseaeHa M3 BbICOKOKaYeCTBEHHOM HUKENUPO-

BaHHOM natyHn mapkm CW617N u cooTBeTCTBYET AEMCTBYOLWMM CTaHAapTam EN

215 u FOCT 30815-2002.

[ins 6onee 3CTETUYHOrO NOLK/IOYEHWUS PAAUATOPOB NPUMEHSS HUKENUPOBAHHbIE

MOHTaXHble TPYOKM.
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Mprmep NoaKIOYEHNs PAAMATOPOB C MOMOLLBIO MOHTAXHbIX TPy6ok Royal Thermo:

1. MoACTaBUTb MOHTaXHYO TPYOKY Ha NepeKpbITUM PSAOM C OTOMUTENbHBIM NPUOOPOM BMIOTHYIO K Y31y NOAK/IYEHNS, OTMETUTD
LNMHY, HA KOTOPYK HEOBX0AMMO YKOPOTUTL TPYOKY. [pM 3TOM HEOBXO0AMMO YYMTbIBATb, YTO MPU MOHTAXXe XPOMMPOBAHHAA Tpybka
[Lo/MKHa ObITb BCTaBNeHa B y3en 4o yrnopa.

2. 0bpe3aTtb MOHTaXHY XPOMMPOBaHHY0 TPY6KY Ha Heobxoanmyto anuHy. ObpaboTtaTb 06pe3Hyt YacTb TpyOKM OT 3ayCeHLeB.
3.0peTb cneunansHoe pe3bboBoe CoeaMHEHNE HAa MOHTaXHY XpOMMPOBaHHYH TpyOKy. BCTaBUTb 40 ynopa MOHTaXHYH TpybKy B
y3en NoaKYeHus otonutenbHoro npubopa. C NoMoLLbH CoefMHEHUS OT PyKM 3adMKCMPOBATL TPYOKY B NPUCOEAUHUTENBHOM Yy3ne

) 3

4.YCTaHOBUTb MOHTaXHYt0 TPYOKY NepneHaMKYNSpHO MO OTHOLEHWIO K NEePeKpPbLITUI0 Nona.
5. MoacoeanHUTb MOHTaXHYH TpybKy K Tpybam AXIOpress.

6. 3aTaHyTb pe3bboBoOe coefiMHEHME HA Y3/1e NOAKIYEHNS OTONUTENbHOrO NpMBopa C MOMOLLBI FAaeYHOro KYa.

Ty

=N
il

il

N

A MOHTaX HUKeNMPOBaHHBIX TPYOOK NMPOU3BOAUTCS TOIbKO MOC/IE YCTAaHOBKM OTOMUTENBHOTO Npubopa.
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I_IOPSUJ,OK BbIMOJSIHEHUS UCTMBITAHUN U nycka CMOHTMpOBGHHOﬁ CUCTEMbI OTONMNEHHUA

MNepepn npoBegeHMEM UCMbITaHMI M 3aMYCKOM CUCTEMbI HEOOXOAMMO MPOBECTM ee MPOMbIBKY BOAOW 4NN yAANEHUS 3arpsa3HEHUN,

06pa30BaBLUMXCS B NpoLecce MOHTaxa. [locne 3Toro NpoBoOAMUTCS MMApaBAnYeckoe/MaHOMETPUYECKOE UCMbITaHWUE CUCTEMBI OTOM/IEHHS.

MoaTBEpXaEHWEM KAauyeCTBEHHOTO BbINOAHEHWS paboT AN 3aKa34mMKa SBNSETCS aKT UCMbITaHWI CUCTEMbI OTOM/EHMS. ITO UCMbITaHME

obecneynBaeT NPoBePKY, KaK Ha repMETUYHOCTb, TaK U HA NMPOYHOCTb CUCTEMBI.

MocnenoBaTenbHOCTb MPOBEAEHNS TMAPABIUYECKOTO UCTbITAHWS:

e 3anonHuTb CUCTEMY BOLOW (TMAPABANYECKOE UCMbITAHWE) UK BO3LYXOM (MaHOMETPUYECKOE UCMbITaHME).

e (Co3paTb B cucTeMe gasneHue (kak MMHMMyM B 1,5 pasa npesbiwatowee paboyee gaBneHne B KaXA0M TOYKE CU-
CTeMbl, HO He MeHee 1 6apa).

e Yepes ABa Yaca CHOBA [OBECTW AaBNneHWe L0 HEOOXOAMMOM BENUUYMHDI, T.K. BOSMOXHO CHUXEHWE LaBNeHUs 3a CYeT
paclumpeHus Tpybonpososaa.

*  Bpems ucnbitanuna coctaBnseT He MeHee 3 4acos.

CucreMa cumTaeTcs npolleaweit UCnbiTaHUe, eCIM HU B OLHOM MecTe He HabniaaeTcs yTeuek BoAbl, U UCNbITaTENb-
HOEe JaBNeHUE NOHM3UOCh He Gonee, YeM Ha 0,2 6apa. Mo BO3MOXHOCTH, Cpasy nocie NpoBeAeHUs TMAPaBAUYECKOro/
MaHOMETPUYECKOTO UCMbITaHUs,, HEOOXOAUMO MPOBECTU UCMbITaHUS HA FTEPMETUYHOCTb NPU BO3LENCTBMU Ha CUCTEMY
TENNIOHOCUTENSI C MaKCUManbHOM pabouelt TeMnepaTypoil.

6.3. MNnuHTyCHOE NOoAKIoYEHWE OTONUTENBHBIX NPMHBOPOB

CucteMa NIMHTYCHOTO NOAK/YEHUS K OTONUTENbHBIM MPUBOPaM NPUMEHSIETCS Yalle BCEro Npyu PEMOHTE XWUAbIX U NPOU3BOLCTBEH-
HbIX MOMELLEHWMM, KOTAa HEBO3MOXHO NPONOXUTb TPYOY B CTSKKE MAu WwWTpobax. [LonoaHUTENbHO B MAMHTYCHOM KaHane MoryT BbiTb
NPONOXKeHbl Kak 3NeKTPONpPOBOAKA, TaK U TENEKOMMYHUKALMOHHbIE UHUN.

J T ‘H T
)OO0 J'J), D) J‘]\)
ele

Mpumepbl nogKnoyeHna
npnbopoB oToNNeHNsA
«U3 MANHTYCa»

Bo n3bexaHne noBpexaeHni NAMHTYCHOrO KaHana npv pa3eogke HeobXxo4MMO MCMO/b30BaTh:
e TONbKO YHMBepCanbHble MeTannononnmepHole Tpybbl AXIOpress (PE-Xb/Al/PE-Xb) @16;
e TONbKO KOMNNekTbl duTMHroB AXIOpress ons NOAKIOYEHUS K OTONMUTENbHBIM NPUMBOPaM M3 MAMHTYCHOMO KaHana;

KoMnnekT GUTUHIOB ANS MAMHTYCHOMO MOAKMKYeHMS NpuMBOpPOB OTOMIEHUS BKIOYAET B cebs: KpeCToBUHY pa3zmepom 16 - 12" HP
€BPOKOHYC — 16, yrnoBble MOHTaxHble Tpyokn @15 (21T) CO BCTPOEHHbLIM BEHTUIEM AN PeryinpoBaHUS NOTOKA B KOMMAEKTe C

pe3b603aXMMHBIMU CORAMHEHNUAMM (21UT).
anCGBTyﬂKI/I anAa metanno-
nonumepHbix Tpy6 AXIOpress

[na npucoeanHeHuns Tpy6 K KpecToBUHE HEOGXOAUMMO [OMONHUTENBHO NpUMOGpeTaTh Npecc-BTYKU AN METaniono-
NMMepHoM Tpy6bl. [Ing MOHTaXka He06X0AMMO MCNONb30BaTb PUPMEHHDIM MHCTPYMeHT Royal Thermo gns MoHTaxa
Tpy6onposonos (aptukyn RTT 16.032).

KomnnekTt ¢putnHros
AXIOpress

A1 NIVHTYCHOTO
nogKntoYeHus
paguaTopa
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min. 55 -
6.3.1. TexHONOMMA MOHTAXQ NAMHTYCHOM PA3BOAKM max. 165
L | !
[pv MOHTaXe NANHTYCHOW pa3BOLKM OTOMMUTENbHbLIX NPUBOPOB CieayeT cobnto- min. 45- oL
[1aTb MMHUMaJIbHble PaCCTOSAHMA, YKa3aHHblE Ha PUCYHKE CrpaBa. max. 100
»  BepxHui TpybonpoBog, — 370 BCErAa NOAAOLLAS IMHUS, HUKHWUIA Tpybonpo- ) N :
BOJA, — 3T0 BCerga obpaTtHasg nmHus. MNoaknyeHne NANHTYCHbIX PUTUHIOB K min. 165 -
max. 235

oTonuTenbHOMy Npnbopy MOXeT BbITb CNpaBa, CeBa U nocepeamnHe npubopa.
« B CBS3M C BbICOKMM KOIDDULIMEHTOM TEMNEPATYPHOTO YAJMHEHMS MONH- min. 120 -
MepHbIX Tpyb, HEO6XOAMMO YCTaHaBAMBaTb KOMMEHCATOPbI (pPacyeT KOM- max.135
MeHCaToOpOB Ha CTp.24 HACTOALWEro pykoBOACTBa).
e MakcuManbHble paboune napameTpbl GUTUHIOB AAS NAUHTYCHOM
pasogku AXIOpress — He 6bonee 6 6ap npu Temnepatype He H6onee
90°C.

PaccToAHUA Npu MOHTaXe MANHTYCHOW pas-
BOAKMN.

1. MexoceBoe pacCTosHUe Mexay NPUCOeaNMHUTENbHBIMK WTYLEepaMu NaHebHbIX pagnatopos 50 MM. Yawe Bcero y npnbopos ¢
HWXHMUM NOAKIOYEHNEM NPUCOEANHUTENBHBIM pa3mep ¥2" BHYTPeHHAS pe3bba.

2.YCTaHOBWTb KPECTOBMHY MO OCU OTOMMUTENbHOMO NpMHopa M NpMCOeanHUTb TPYObl K HEM C MOMOLLbIO Npecc-BTYAOK. [Ins MOHTaxa
HeobXoAMMO MCNONb30BaTb PUPMEHHbBIN MHCTPYMeHT Royal Thermo. TexHONOrmMlo MOHTaXa akCManbHOM cucTeMbl TPyboNpoBoaoB
cMOTpUTe B TexHMyeckom pykosoacTtee AXIOpress (pasgen 3.1).

3. 0OnpepennTb HEOOXOANMYHO ASIMHY MPUCOEANHUTENBHBIX TPYOOK M Npom3BeCTM nx 0bpesky. HaaBMHYTb COeanHEHNS C 0BXKMMHbBIMU

KOMbLLAMM Ha NpUCOeLUHUTENbHYI TPYDOKY. [1ns noaKnto4YeHMs yrnoBbix TPYOOK K KpeCTOBMHE, B KOMMIEKT BK/HOUYEHbI pe3bbo3a-

XWMHble coeanHenns. [Ins npucoeanHeHns Tpyobku K npubopy HeobxoanMO y4nTbIBaTb:

e B cnyvae nopkntoueHns yrnosbix TPy6OK HEMOCPELCTBEHHO B PALMATOP HUXKHUMU NPUCOEAUHUTENBHBIMU WTYLLEPaMu

e B cnyyae pa3HOCTOPOHHErO MOAK/IOYEHUS YINOBLIX TPYOOK K apMaType pafauatopa (BEHTUAW perynupylowmne nuim 3a-
MOpHble) HE0BXO0AMMO NPUMEHATL KOHLLOBKY C HapyKHoM pe3bbon V2" (aptukyn RTE 12.030).

4. BctaBWTb YNOpHblE BTYNKM B MPUCOEANHUTENBHYIO TPYOKY.
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5. 3aTaHyTb pe3bb03aKMMHOE coeanHeEHME C 0OXKMMHbBIM KOMbLOM C MOMOLLBI POXKKOBOIO ra@YHOro Ka4a (MakCMMasbHbi MOMEHT
3aTskkm 40 Hm).
6. [pUCTyNnTb K perynMpoBaHMIO pacxoaa TeNA0HOCUTENS, NOCTynatowero 8 npubop.

7.C NOMOLLbIO CNeumanbHbiX HOXHULL Bblp€3aTb NPAMOYro/ibHblE OTBEPCTUA B KPbILKE MNJIMHTYCHOIO KaHana a14 BbIX040B KPECTOBUHbI.
8. YcTaHoBUTL KPbIWKY NAUHTYCHOIO KaHana, BCTaBUB BbIXOAbl KDECTOBMHbLI B COOTBETCTBYHLLME Ma3bl.

6.3.2. NnuHTyCHble kKaHanel

LLIyM B MAMHTYCHbIX KAHANAX

CUCTEMBI NIMHTYCHbIX KaHAN0B BO BPEMS OTOMMUTENbHBIX NEPUOLOB NMOABEPXKEHbI CUbHLIM TEMMNEPATYPHbLIM Nepenasam v B CBs3M
C 3TUM OnpeLeneHHbIM U3MEHEHUSM [LIUHBI. B CBA3M C 3TMUM MOryT NOSBASTLHCSA LWYMbl, CBS3aHHbIE C TEMNEPATYPHbIM YAJIMHEHWEM
M3-33 BHYTPEHHMX HAaNpsKeHUI B TpybONpOBOAE NpK €ro NPOXoAe Yepes CTeHbl MK nepekpbiTns. YTobbl NpeaoTBpaTUTb BO3HMK-
HOBEHWE LYMa, CnesyeT NPUHATL COOTBETCTBYHOLLME Mepbl:

e o0becneynTb 4OCTAaTOUHYH CBOBOAY ABWMXKEHWS LNs TPYOONPOBOAOB B MIMHTYCHbIX KaHaNax;

*  M301AMpOBaTb TPYOOMPOBOL B MECTAX MPOXOXKAEHUS Yepe3 CTEHbI U NepeKpbITUS.

Yxogn

[1ns 4nCTKM LEKOPATUBHOM NOBEPXHOCTM MIMHTYCHbIX KAHANOB CNeflyeT MUCMONb30BaTh CTaHAAPTHbIE ObITOBbIE YUCTALLME CPEACTBA
(HanpuMep, HelTpanbHble YuCTALWmMe CpeacTBa). He 06pabaTbiBaTb MOBEPXHOCTb KPbILWKW KAHAMOB M GACOHHbIX AeTanen YNCTALLMMM
CpencTBamMu, CMOCOOHBIMU PA3MAriYUTb MOBEPXHOCTb (HaNpUMep, paCTBOPUTENSAMM) UM YUCTALLMMU CPeACTBAMM C A0BaBNeHUEM
TBEPAbIX YACTULL, BbI3bIBAKLLMX M3HOC MOBEPXHOCTY.
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7. MMOBEPXHOCTHOE OTOTIJIEHME

7.1. Obuwee nonoxeHue

B oTnnume ot TpaaMLUMOHHBIX CUcTeM Bnarofiaps HU3KOM TeMnepaType NOBePXHOCTH M ONTUManbHOMY pacnpeaeneHuio TeMnepaTyp
M0 BbICOTE MOMELLEHUS, CUCTEMbI HAMONbHOIO OTOMNAEHUS 06ecneynBatoT MOBbILUEHHBIN TENA0BOM KOMMbOPT.

OCHOBHbIM (aKTOPOM, KOTOPbIV 0BeCNeYMBAET HAAEXKHOCTb M IPPEKTUBHOCTb CMCTEMbI TEMOIO NONA, IBNSETCS UCMOb30BaHME KOM-
NNEeKTHOW CUCTEMbI, NOCTABNSEMOM OLLHUM NPOU3BOAMTENEM, YTO FAPAHTUPYET NOSTHYKD COBMECTUMOCTb BCEX 31EMEHTOB U BO3MOX-
HOCTb TOYHOIO pacyeTa TeMMnepaTypHbix pexumoB. [ponssoautens Royal Thermo npeanaraeT WMPOKMIA aCCOPTUMEHT MOHTAXHOM
OCHACTKM (TpYObl, DUTUHTU, KONNEKTOPHbBIE Y3/1bl, MOHTAXHbIE LUKadbl, 31eMeHTbl aBTOMaTUKM) AN PELLEHNS N0BbIX TEXHUYECKMX
3a/la4 B 3aBUCMMOCTM OT TMMA 06bekTa.

B nomelleHMK, oTannMBaeMoM TPaaULMOHHBIMU CUCTEMaMK (PaaMaTOPaMm, KOHBEKTOPAMM), OCHOBHOW BMUJ, Nepefayu Tenna — 310
KOHBeKLMS. KOHBEKTUBHbIE MOTOKM LUPKYAUPYIOT BHYTPM NOMELLEHWS CefyrowmnM 0bpa3oM: TeNNbli BO3LyX OT paanaTopa NojgHuU-
MaeTcs BBEPX K MOTOJIKY, OCTbIBas, BO3LYyX OMYCKAETCS BHWU3 K MOy, XONOAHbIA BO3A4YX C NOAA 3aTATMBAETCS B PAaAMaTOp, HarpeTbii
B paZMaTope BO3LyX CHOBA MOLHMMAETCS K NOTONKY M T.4. [l03TOMy TeMnepaTypa BO34yXa Yy NOTO/KA Bbllle, YeM Ha YpOBHE nona.
[laHHoe pacnpeneneHune TeMnepaTypbl He COOTBETCTBYHOT GU3MONOrMYecKUM TpeboBaHUSM YenoBeka.

B oTanume oT pagnatopos, TeNbli NON He Co3aaeT KoHBeKuUnn. OH NporpeBaeT BO3A4yX B MOMELLEHMN BCEN NOBEPXHOCTLIO Nona. B
paiioHe nona BO34yXx Tensee, YeM y NnoToska. 370 ULeanbHoe, C TOYKM 3peHns KoMopTa M CaMOYyBCTBUS, pacrpesieneHune Temne-
paTypbl BO34yxa BHYTpY noMewenuns: 22°C Ha yposHe Hor n 18°C Ha ypoBHe rofosbl.

CucTeMbl NoBepXHOCTHOrO otonsieHns Royal Thermo MmetoT Maccy HeOCMOPUMBbIX MPEUMYLLECTB Nepes ApYrMMKU BUAAMK OToMe-

HWS, TNaBHbIMK U3 KOTOPbIX SABNAKOTCS:

e [loBblWweHHbIM KOMPOPT. 10N CTAHOBUTCS TEMALIM, U MO HEMY MPUSTHO XOAMTb, T. K. TEMNOOTAAYA MPOMCXOAMT C 0BLIMPHON
NMOBEPXHOCTU C OTHOCMTENbHO HU3KOM TeMMepaTypow.

*  PaBHOMepHOe HarpeBaHuWe BCeM NIOLWAAN NOMELLEHMS, a 3HAYMT, U paBHOMEpPHOe oToneHue. Yenosek 0ANMHAKOBO KOMMOPTHO
4yBCTBYET cebs 1 BO3/e OKHA, M MOCPELU KOMHATbI. o

e OnmuManbHOe pacnpeneneHve TemMnepaTtypbl No BbICOTe NomelleHus. Pacnpe- 16 20 24°C a)
[leneHue TemMnepaTyp MUMEHHO NPy HAMoJIbHOM OTOM/IEHWM OLLYLLAETCS Yeno-
BEKOM Kak Hanbonee bnaronpusatHoe. Takxke HE0OXOAMMO OTMETUTb CHUXEHME
noTepb Tenia Yepes NoToNOK, T.K. Pa3HOCTb TEMMEePATyp «BHYTPEHHU BO3AYX —
HapYXHbli1 BO34YX» CYLLECTBEHHO CHUXAETCS, U Mbl MONy4aeM KOMDOpPTHOE
Tenno TONbKO TaM, TAE HYXHO, 3 He OTanaMBaEM OKPYXaloLLyto cpesly yepes
KpbILLY, 4TOo No3BonseT 3GdEKTUBHO MCMONb30BATH CUCTEMY HAMOMBHOIO
OTOMNEHUS AN 34aHUI C BbICOKMMM NMOTONKaMMU — LLepKBEM, BbICTABOYHbIX
XO/0B, CNOPT3a0B..

e [urmeHunyHocTb. OTCYTCTBYET LMPKYNALMS BO34YXA, YMEHBLIAKOTCS CKBO3-
HSKM, @ 3HAYUT, U HET LMPKYNSLUMM NbIK, Y4TO SBASETCS HONbLUMM NAKCOM
0N CaMOYyBCTBUS Nt0AeN, 0COBEHHO eC/IM OHM CTpafatoT 3aboneBaHuaMum
[LbIXaTeNbHbIX MyTeMn.

e HeT nCKycCTBEHHOIO OCyLeHMs BO3ayxa B6M3M HarpeBaTebHbIX NpMbopoB.

*  JcTeTMyHOCTb. OTCYTCTBYIOT HarpeBaTenbHble Npubopel, HeT Heobxogumoct 16 20 24°C 6)
B UX AM3alHepCcKoM 0hopMAeHMM nan noa-bope oNTMManbHbIX pa3Mepos.

e JKOHOMWYHOCTb. [TyTeM OTKNIOUEHUS OTOMUTENbHBIX KOHTYPOB B MOy MK
YMeHbLUEeHUS PAaCX0Aa BOLbl YEPE3 HUX MOXHO pErynnpoBaTb TeMnepartypy
B TEX 30HaX WM MOMELLEHUSX, FAe 3TO HeobX0aAMMO.

e [lnga otonneHus npumeHseTca Boaa ¢ Temnepatypoi 40-50°C. 310 no3sonser
LUIMPOKO MCMONb30BaTh BTOPUYHBIE SHEPTOPECYPChl, @ TAKXKE TENNOHACOCHbIE
YCTaHOBKM B PONIU UCTOYHMKA TEMNOTbI.

e (ucTeMa BOLSHOIO HAMOMbHOMO OTOMEHMS, KAk M BCAKAs ApYyras TEXHOMO-
s, UMeeT CBOM HeAOCTaTKu:

e  YoenbHble TeNNONOTEPM NOMELLEHMS He AOMKHbI 6biTb 6onee 100 B1/kB.M.
nona.B npoTMBHOM Cnyyae nomelleHuo TpedyeTcs AONOAHUTENbHAS Teno-
n3onauma nMbo npuMeHeHne KOMOBUHUPOBAHHOW CUCTEMBI: paMaTopbl U
Tennbii non.

e JlaHHbI BUA OTONNEHMS HENb3S MPUMEHATb BO MHOTO3TAXHbIX XUbIX
[LOMax C OAHOTPYOHbIMK CUCTEMAMM LLeHTPanbHOro oTonneHus. Hepenku
CTyYam, KOraa KMblibl CAMOBONbHO YCTaHABAMBAKOT TEM/bIN NOA B BaHHbIx  1YPbl B MOMELEHNN NPU paAnaTtopHOM
M TyaneTHbIX KOMHaTax. [1py 3TOM HarpeBaTesbHblli KOHTYP NOACOEANHSIOT (a) n HanonbHoM (6) oTonneHNN.

PucyHok 40. PacnpegeneHne Temnepa-
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K BXOZY NONOTEHLeCyWnTeNs. T0 NPMBOAMT K TOMY, YTO TeMnepaTypa Nnona B KOMHaTax Hepeako pocturaet 45°C u Bbiwe. B
pesynbraTe Yenosek GU3MYECKM He MOXET CTYMMTb Ha Takon non 6e3 0byBu, 1 BCe NPEMMYLLECTBA TAaKOro cnocoba oTonneHms
TepsitoTcs. K TOMy e BoAa, Npoias Yepes HarpeBaTeNbHbIM KOHTYP, OXIaXA3ETCs, M COCeM MO CTOSKY NOMYHaoT ropsyyto Boay
C TEMNepaTypoi HUXe, YeM HeobXoaMMO.

e HeobxoaMMOCTb 3aNMBKM NOMA LEMEHTHBIM PAaCTBOPOM, @ TaKXe JOMONHUTENbHOM M30ASLUMKU NPUBOLMUT K NOAHATUIO YPOBHS
nona ot 10 cM (Ha BTOpOM 3Taxe u Bbiwwe) Ao 13-15 cM Ha NepBOM 3Taxe U B Cly4ae XON0A4HOro NoABasna. JTa B CBOK oyepeb
TpebyeT LONOAHUTENbHbLIX paboT MO yCTaHOBKe ABepel. Takke 60nblas TONWMHA 3aMBKM BEAET K BO3PaCTaHMI0 HAarpy3ku Ha
NAWUTbl NEPEKPBITUS U HECYLLME KOHCTPYKLMN.

O6nactb nprMeHeHus:

*  Xunble 1 OBLLECTBEHHbIE 3AaHUS;

e CMOPTMBHbIE 3aMbl U CTAANOHDI;

*  Xpambl (Lepkaw);

e TOproBble KOMMAEKChI;

e CaHaTOpPWUM W [OMa OTAbIXA;

e Cnagbl M Apyrve npoMmbllieHHble 0ObeKTbl;

*  MHOrosIpyCHble NapKoBKM;

e dyTbonbHbie (BONE6ObHbIE) MONS U B3NIETHbIE MONOCHI.

[MoBepXHOCTHOE OTOMNEHME XapakKTepU3yeTCs CleayWmMMm napameTpamm:
1. MakcnManbHas cpegHsas Temnepatypa TennoHocutens B cucteme 55°C;

2. CpegHaa TeMnepaTypa NOBEPXHOCTU CTPOUTENbHbIX KOHCTPYKLMIA AOMKHA ObITb HE BbILe:

ONS HapyxXHbIx cteH — 70°C

e [J19 NONOB B NOMELLEHMSAX C MOCTOSHHbIM NpebbiBaHmeM nogen — 26°C

e [J19 NONOB B NOMELLEHMAX C BpEMEHHbIM NpebbiBaHneM nogen — 31°C

* B MPUCTEHHBIX 30HAX, FPaHMYALLMX C HAPYXXHbIMK cTeHamu — 35°C (3oHa 500 MM OT HapyXXHOM CTeHbI)

3. KoHBeKTMBHOE pacnpeaeneHue Tenna

4.Tlpu TeMnepaTtype Bo3ayxa BHYTpu nomelLeHns 20°C, MakCMManbHoOM AONyCTMMOM TeMnepaType noBepxHocTu nona 29°C tenno-
oTgava ¢ 1 M noBepxHOCTM nona coctasut npumepHo 100 BT

PrcyHok 41. Cxema cucTeMbl HarnoNbHOro OTOMNNEHUA:
1-Tpy6ubl

2 - N3onauumsa cteH

3 - TennoBas nsonsauma

4 - MOHONWTHBIN Non

5 - Y3en KonneKkTopHbIN
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7.2. anHLIMI'IbI MOHTAXA U 3KCNyaTaunun NOBEPXHOCTHOTIO oTonNneHunsa

7.2.1 Cxema rpetolero «nmpora»

Cucrema Tensbix NosoB npennonaraeT Haanyme HeECKOTbKMX
3neKTpocBapHas

OCHOBHbIX C/IOUCTbIX CTPYKTYpP. BO-nepBbiX, Ha BbIPOBHEHHYIO RenmcbepHas newTa- [~TPY6a [~ npoTuBOyCanoUHas
o | ceTka
YMCTYI0 OCHOBY (BETOHHOE MepeKpbITUE UK AEPEBSHHBIV . \ l — —, __obnnuoeka
o oo B _ \\\\./ =7 = 2‘ ‘\\\” T {‘\\-,/ 7r\§ T \‘\\»/ nona
o) YKNAAbIBAETCS HUXKHMIA CIOM — Napo- MW TMAPOU30 N "//*;\\‘//:‘/‘ \//75' 7, '[///h;\\ 2771 R

naums. 3aTeM, No NepUMETPy NOMeLLEHU NPOKNaAbIBaeTcs
nemMndepHas neHTa.

Cnepyowmi 3tan - TeNAOM3014LUMS. 3TO OAMH U3 CaMblX BaX- | [ |
HbIX MOMeHTOB. Heo6x01MO NpaBuibHO Nog06paTh MaTe- I | [ “" ] “" ] |||| [ |||| [ "“ [ "" (57
py1an TeNNOU30NALUMM 1 ee TONLLMHY, 4ToDbl TeENIoNnoTepyH Noz,
TennbIM NoAOM BblIM MUHMMANbHbI. TeMI0M30SUMOHHDIN C10M
Heobxo0aMM Mo BCeW NIOLWAAM OTanaMBaEMOro NoMeLLeHus,
HE3aBMCMMO, MPONIOXKEHbI B 3TOM y4acTke noMeLLeHums Tpybbl
unu HeT. CBepxy TeMIOM30SLUMOHHbIN CI0M TakKe HEOBX0AMMO HAKpPbITb TMapom3onsaLment. [loBepx TENAOU30ASALMM YKNAABIBAKOTCA U Kpe-
natcsa Tpyobl.

Cnoco6os kpenneHnsa Tpyd MHOXECTBO. ITO M SKOPHble CKOObI, 1 A106eNb-KPHOK, M MNACTUKOBbIE XOMYTbI, U CNeLManbHble Kpenex-
Hble NAaHKMU.

[anee yknagplBaeTcs Hecywmii cnon. Jlydwee pelweHne — 6eTOHHAs CTSKKa € NNACTMOMKATOPOM, HO MHOTAA, HAaNpUMep, Ha aepe-
BSHHbIX NepeKpbITUaX, ncnonblyetca MBJ1 u ero aHanoru.

MocnenHuii Cnoit — YUCTOBOE HaMoAbHOE MOKpPbITUE. PEKOMEHAYETCS MCMONb30BaTb KEPAMUYECKOE, KAMEHHOE MOKPbITUE UMK CreLu-
aNbHbIA TAMUHMPOBAHHbIN MapKeT.

Obwas TonwmHa «nupora» 06bi4Ho 0T 50 go 150 mMm. NpunyeM oHa, Kak NPaBUIO, ONPeaenseTcs He XenaHMeM noab3oBaTens, a
TpeboBaHMAMM K TONLLUMHE TEMNOU30NILMM, AMaMeTPy TpY6bl, TONLLMHE CTSXKKM, KOTOPbIE, B CBOKO OYepe/ib, 3aBUCAT OT TeNNon30Ns-
LIMOHHbIX CBOMCTB NEePEKPbITUS, MOLLHOCTM TEeMJIblX NOA0B, MaTepuana 0bMLOBKM.

__ _V30MSUMOHHast
nnuta

PucyHok 42. Cxema rpetouiero "nmpora”.

7.2.2. Tpy6bl ansi cMCTEM NMOBEPXHOCTHOTO OTOMMEHMS

[lng MOHTaXa NOBEPXHOCTHOIO OTOMAEHMS Mbl pEKOMEHAYEM NpUMeHaTb TpyObl AXIOpress 13 CLUMTOro NOAM3TUAEHA C aHTUAND-
¢dy3unoHbIM cnoem PE-Xb EVOH (apt. RTE 80.016, RTE 80.020).

Tpybbl AXIOpress 06naaatoT YHUKaNbHbIMU NPEUMYLLECTBAMM 419 BbICTPOro M NErkoro MOHTaxa:

e He noasepxeHbl KOPPO3WUMU UNU 3pO3UK

¢« He noagepxeHbl BAMAHUIO 06aBOK B 6eToHe

¢ Cwabl TENNOBOrO PaCLUMPEHNS HEBENMKM M HE CNOCOBCTBYHOT BO3HMKHOBEHMIO TpelwmH B PE-Xb MaTtepuane unu B 6etoHe, raoe
OHU HaxoaaTcs

e YCTOMYMBOCTb K LLapanmHaMm, ryburHa KOTOpbIX MOXeT A0CTMYb A0 20% TONWMHbI CTEHKM TPYObI

¢ OuyeHb HM3KUI KOIDPULMEHT TpeHMS

e Jlerkui Bec

e JloctaTo4Has 3nacTMYHOCTb, MO3BOASOWAS MCMNONb30BaTb Manble pagnychl M3rnba

e DACTMYHOCTb, KOTOPAs YMeHbLUAET ruapasanyeckue yaapl oo 70%

e DACTMYHOCTb, KOTOPAs YMEHbLIAET BO3HMKAOWMIA B TPyOax WwyMm

B npouecce akcnayataummn Tpybbl MOryT MMeTb Ycaaky Ao 1,5% no anvHe BUieAcTBUE NOHUXKEHUS TEMNEPATYPbI U AaB-
NeHus. 3To He aBnseTcs NpobnemMoit Npu NpUMeHeHNHU OpUrMHaNbHbIX GUTUHIOB cucTeMbl AXIOpress, a Takxe NpaBusib-
HOro MOHTaXka COrNacHo AaHHOro pyKoBOACTBA. HapeXHOCTb cMCTeMbl FapaHTUPOBaHa, Tak Kak coegnMHeHne GUTUHra C
Tpyboii cunbHee, YeM yCUMAUS OT YCAAKM.

7.2.3. MNonwli

beToHHblE MOHONMUTHBIE NONbI

B MOHOMUTHBIX BETOHHbIX NONAX (KMOKPbIA MOHTAX») HAIMBHOW CNIOM pacnpenenseTt Tenio no NoBepxHocTH, obecneymsas pas-
HOMEPHYI TeMnepaTypy NOBEPXHOCTU nona. HeobxoanmMo npocneaunTb, 4Tobbl B 6eTOHe 1 B 0COBEHHOCTM BOKPYT Tpyb He 6bii1o
BO3JYLUHbIX KAPMaHOB, T.K. BO34yX — C1abblii MpOBOAHMK Tenna. Ha pbiHKe UMeKTCa cneunanbHble LobaBku Ang 6eToHa, KoTopble
NMOMOTYT peLunTb 3Ty Npobnemy. ITn f06aBKM He BAMAIOT Ha cBoicTea Tpyb Royal Thermo PE-Xb EVOH.
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ﬂ,epeBﬂHHble nosnbl Ha bankax

[epeBsHHble Nonbl Ha 6ankax He MPoBOAST TENIO TakK 3PPEKTUBHO, KaK BETOH. [pn LaHHOM KOHCTPYKLMUM HEODXO0AMMO MCMOb30-
BaTb NAACTUHbI pacnpeaenexnus Tenna, 4Tobbl 4OCTMYb paBHOMEPHOM TeMnepaTypbl nona. HeobxoamMmo npocnenmTb, YTobbl AepeBo
6b110 KaK CneayeT BbICyleHo (coaepxaHue Bnarv He 6onee 10%).

MNocnepoBaTenbHOCTL YKNQAKM:

e [IpnbuTb NonepeyHble 4OCKM ABYMS FBO3ASMU K KaxAon 6anke (reo3am Heobxoaumo BbibupaTtb U3 ropsgye-
OUMHKOBAHHOW NpoBONOKMK). [epBas LOCKA AOMKHA ObITb NpMBUTa Ha pacCcTosiHMM 0KoM0 50 MM OT HApYXKHOM CTEHbI TaK, YTOObI
MOXHO ObINI0 YCTAHOBUTL aIOMUHUEBYIO MNACTUHY.

e OcTaBWTb MONOBUHY pPacCTOSHMSA Mexay KpanHuMum Bankamu 6e3 nocok. Ha kpariHio 6anky npnbueaetcsa foCKa C y4eToM
crnba Tpyo.

e YnoxwuTb TennopacnpenenuTenbHble NAACTUHbI, HAYMHAS C HAPYXKHOM cTeHbl. OT nonepeyHor cteHbl 0kono 300 MM HyXXHO OCTa-
BMTb CBOBOAHBIMM A9 TOT0, 4TOObI AaTb BO3MOXHOCTb YIOXUTb 06paTHO NeTto Tpyobbl.

» TennopacnpepenuTtenbHbiMM NAACTUHAMM HEOBXOAMMO MOKPOMTE Kak MOXHO 6onbLuyto naowaap (75-90%). Mix MoxHO aenutsb
Ha 4aCTW M NOATOHSATL MO AIMHE MOMELLEeHMS. 3a30p MexXay NaacTMHamm fomkeH coctasnats 10-100 mm.

e [lnacTmHbl K 4OCKaM HYXXHO NMpUKpenuTe Tak, YTobbl xxenobku gns Tpyd Haxo4MAMCb Ha OAHOW NPSMOWN.

e YnoxuTb TpyObl COrNACHO TUNY YKNAAKK Tpyb.

e [lpu HEOBXOAMMOCTU YNOXKMUTL NAPOU30NALMIO.

e OTMeTUTb MecTa NpoxoXaeHus Tpy6, UToObl He 3aKPYTUTb LWYPYNbl CKBO3b TPYObI.

*  [lpeBecHOCTpYXe4Hble NAWTbI YKIAAbIBAOTCS nonepek Aocok cekumamu no 600 MM m 3akpennatoTca wypynamu. LUNyHTbI 1
Xenobkun HeobXxoLMMO MPUKIEUTD.

e [lpu yknagke NaMMHUMPOBAHHOIO NapkeTa 6e3 ApeBeCHOCTPYXXEeYHON NANTbl HEOHXO0ANMO NPUAEPXKMBATLCA CIEAYIOWEro:
KOHCTPYKLMS LOMKHA ObiTb ycuneHa. Pasmepbl LOCOK AOMKHbI COCTaBNATL He MeHee 28x70 MM. JoCKM yknaabiBaTb C 3a30pOM
20-30 MM OT CTeHbl M NpnbUBAaTL KO BCeM BankaM, 3a UCKNHOYEHMEM TopLeBbIX. Bo BpeMs yknaaku Tpybbl KOHLbI LOCOK Noa-
HMUMaITCA U NeTnn Tpyd NpOTaNKMBAKTCA NOJ, AOCKM A0 MX NPUbMBaHMS. JTAMUMHMPOBAHHbIM NapKeT YKNaLbiBAETCS nonepek
[0COK. Heobx0aAMMO MOMHUTb, YTO AOCKM JOMKHbI ObITb NPUOUTBI FTBO3AAMM U3 FOPSYEOLMHKOBAHHOM MPOBOIOKM.

HactenerHbie nonbl

Mpu HanMuMM GETOHHBIX NONOB BO3MOXHO YK/13bIBaTb HAMObHOE OTOMAEHME, MCNONb3YS NAWUTLI M3 NONMUCTUPONA C KaHAaBKaMM Ans
nNacTuH n Tpy6. JaHHbIN MeTo4 MOXET ObITb MCMONb30BAH A5 BCEX TUMOB CYLLECTBYHOLWMX MIOCKMX NOOB.

MoHTtax npoussoautcs B crnefytoLei NoCnefoBATENLHOCTH:

e [lofrotoBWTb NOA COMMACHO AEUCTBYIOLLMM HOPMaM UK npasunaM. O4nCTUTb NOBEPXHOCTb OT MbIIU U PSI3U C NMOMOLLBHO MblNecoca.

*  beToHHble Nonbl 4OMKHbI ObITb MOKPbITbI HA YPOBHE 3eMAIM NOAN3ITUNEHOBOM MAEHKOW TONLWMHOM B 0,2 MM, YCTOMYMBOM K CTa-
peHuto (ons napousonauum).

e YNoXuTb NONMUCTUPONOBbLIE NNUTLI NO CXeMe yknaaku Tpy6. ManTbl 4OMKHBI pacnonaraTbCs B WAXMaTHOM nopsake, YTobbl
YMEHbLUWTb pacxof, Matepuana u usbexarb 06pa3oBaHuMs NonepeyHbiX CTbIKOB HAa OAHOM NIUMHUMN.

e YnoxwuTb TENNOpacnpenenuTenbHblie NIacTUHbl B KaHaBKK. [NacTMHbI MOXHO AeNUTb Ha YaCTU U MOLMOHSATL MO [IMHE nomelle-
HM4. 3a30p Mexay nnactuHamu coctasnset ot 10 go 100 mm.

e TpyObl yknaaplBaTh B KaHABKM TennopacnpenenmTeNbHbIX NAacTuH.

Hactun nona seinonHaercs cneaytowmmm cnocobamu:

e [lp¥ MCNONb30BaHUMN LPEBECHOCTPYXKEYHbIX MAUT MX TONLWMHA SOMKHA ObiTb HE MeHee 16 MM.

e [lp¥ nCNonb30BaHUM NOAUCTUPONOBBIX MANUT TONLWMHOM 30 MM HEO6XOAMMO MCNONb30BaTb LPEBECHOCTPYXKEYHbIE NAUTbI TON-
LUMHOM He MeHee 22 MM. Bce cTbiki HEOBXO0AMMO TILATENBHO MPOKIENTD.

*  [1p¥ “CNONb30BaHMM HACTENEHHbIX MAPKETHbIX MONOB HEOOXOAMMO MCMOb30BATb TAMUHATHBIN NAPKET TOALWMHON 22 MM 1an
15 mm.



| ROYALTHERMO

MNMokpeiTHe nona

CTpyKTypa NOBEPXHOCTH NONA OKa3blBaeT HEMOCPEACTBEHHOE BAMSHUE Ha U3NyYeHue Tenna. Matepuan ansg nokpbiT1sa nona u ero
TONLMHA BAUSIOT Ha Tennonepenady. K npumMepy, KoBep OT CTEHbI 0 CTEHbl IBASETCS U30ASTOPOM, U3-3a Yero notpebyetcs Honee
BbICOKWIA HarpeB BOAbl AN LOCTUXKEHMS TakoW e TeMnepaTtypbl Ha MOBEPXHOCTU MONa, Kak Npu UCMONb30BaHWM HBonee TOHKMUX
MOKPbITUIA. XOT4, C LPYrov CTOPOHbI, U30AMPYIOLLME NMOKPbLITUS AN nona obecneumBatoT bonee paBHOMEPHYO TeMnepaTypy nona.
HanpuMep, kepaMuyeckas nauTka SBASeTCS XOpoLMM NPOBOAHMKOM Tenna.

Heobxonnmo ybeamnTscs B TOM, 4TO MaTepuanbl AN NOKPLITUS NOMa Ha OCHOBE AepeBa UMET NOLXOASALLEE BNArOCOAEPXKaHWe Ans
NPUMEHEHWS UX B CUCTEME HAMONbHOMO OTOMEHMS.

[ng npMeHeHUs NapKeTHbIX NONOB PEKOMEHAYETCS MPMHUMATb MaKCMManbHyto TemnepaTypy nona +27°C.

YT06bl ONpeaenuTb CTeneHb BO3AENCTBMS MaTepManoB NOKPbLITUS Ha Tenaonepenady, He06X0AMMO MCNOb30BaATb CleayroLLy hopmyiy.
KoadduumeHT Tennonepesayn Matepuana nokpbitus nona: 1/R=Nd (Bt/m#*K)

rae: A = Ko3bduLMeHT TennonpoBoLHOCTH, BT/M*K, d = TonwmHa, M

Yem 3HayeHwue 1/R Bbilwe, TeM 6onee 3HEKTUBHO OCYLLECTBASETCS Tennonepenaya.

7.2.4. Tennousonaums

Tennom3onsumio MOXHO CYUTATb IMABHLIM 31EMEHTOM CUCTEMbI BOASHbIX TEMJ/IbIX NMON0B. Ha3zHaueHWe TENI0M30ASLUMU — HAMPaBUTb
TENNOBOW MOTOK OT rPEOWMX TPYD U CTSKKM CTPOFO BBEPX, B OTAN/IMBAaEMOe MOMELLEHUE, UCKoYas TENIOMOTEPU YEPE3 HIMKHEE
nepekpbiTUe. IMEHHO OT MPaBUALHO BbIOOPA TEMIOU30MSLMM 3aBUCAT TaKMe BaxKHbIE MapaMeTpbl TEMIONO MoAa, Kak TennoBas
MOLLHOCTb, 3KOHOMWYHOCTb U HECyLLas CMocoBHOCT.

Tennousonsuma nona

Tennousonaums nona pekoMeHayeTcs 3aTeM, YTobbl YMEHbLUIMTL MOTEPU TEMIA MO HaNpaBeHWI0 BHKX3. Ha nepBoM 3Taxe 3Tv notepu
MOTyT CO3[aTb NPO6AEMbI NMPU PEFYIMPOBAHUM TeMMepaTypbl B 3aaHMK. [lomkHa BbiTb MCMOAb30BAHA KaYeCTBEHHAs TeNI0M30Ns-
ums (A< 0,04 B1/MK).

YMeHbLieHne noTepu Tensia Nno HANPABIEHUIO BHAU3

YTobbl HeTpanu“3oBaTh NOTEpPU Tena CUCTEMbI HAMONbHOTO OTOMIEHWS MO HANPABNEHWUIO BHU3, TONLLMHA TENAOM3019LMKN Mo 6EeToH-
HOW MAWTOM B KOHTAKTe C FPYHTOM LO/MKHA ObiTb yBenuyeHa Ha 80 MM. ITa umMdpa BbIXOAMT M3 pacyeToB NpU TENIOBOM Harpyske
nona 50 Bt/mM2. C noMowblo pacyeToB NpOBEpPSETCS, YTO NOTEPM TeMna No HanpaBAeHWo BHU3 Bblin Ha yposHe 10% ot obuien
TENJ0BOW Harpy3ku, 4TO SBNSETCS HOPMAsbHbLIM L5 XOPOLO TeMna0M30/AMPOBaHHOIO CKaHAMHABCKOrO OflHOCEMEeWHOro aoMa 6e3
HanonbHOro oTonneHus. Ecnu MecTHble HOPMbI NOTEPb Tenia MO HanpaBNEHWUIO BHU3 OTIMYAKOTCS, HA TEMIOU30NALMI0 MOTYT BbITb
YCTaHOBNEHbI Apyrue TpeboBaHus.

TeI'IJ'IOM3OJ19|LIM9I, samuaowasa oT BJIAXHOCTH

Y0661 06ecneynTb MpUemMneMsbIii ypoBeHb Bnarv B 6etoHe (< 85%), nepenas TemnepaTypbl Yepes TENNoM30AALMI0 oL 6EeTOHHOW
NAWUTOM MOXET GbITb NpuMepHo 4°C. B ciydae AoMa, pacyeTHas TenaoBas Harpyska nona, kotoporo 50 BT/M2, TonuwmHa Tennomso-
nauumn nog 6eToHHON NanTol gomkHa 6biTb 100 MM (pacueT npu wupuHe goma 10 m).

He npeBbIwaTth onpeaeneHHbIn MakCMMasbHbIA YPOBEHb BAAXKHOCTH B HETOHE BAXXHO B C/1yYasx, KOraa 6eTOH NOKPbLIBAETCS KOBPO-
BbIM NMOKPbITUEM MO0 NapkeToM. ECiM ypoBeHb OTHOCUTENbHOM BAAXKHOCTM NpeBbiwaeT 85%, TO 3T0 MOXEeT CTaTb NPUUYMHOM He3-
[LOPOBOrO KNMMaTa NoMeLLeHus.

Y1066l Nnepenas Temnepatyp 611 He 6onee 4°C yepes U30A9UMI0, TONLLMHA TENAOU30AALMM LOMKHA ObITb yBEAnYeHa. [pu wupuHe
[0Ma, HanpuMmep, 20 M, TOAWMHA TENAOU30AILMN AOMKHA BbiTb 120 MM.

Bonblune noMa TpyaHee M301MPOBaTh OT NOBbLILEHHOMO YPOBHS BAAKHOCTU. B TakMX Clyyasix pekoMeHLyeTcs UCnonb30BaTh OETOH-
Hble nosbl 6e3 NOKPbITUS, KEPAMUYECKME AW HATypasbHble KaMeHHble MaTepuansl.
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7.2.5. lemndepHbie neHTbl U e POPMALMOHHBIE LLBbI

[emndepHasg neHTa npuMeHseTcs ang:

e TENIOU30NALMK CTEHDI;

e MWHMMWM3aLWKU NOTepb TEMNNA NPU NPUMbIKAHUM HAarpeBAEMOW NOBEPXHOCTU K HUM;
e KOMMEHCALMM pacliMpeHns, BO3HUKAIOLLEE NpKU HAarpeBaHMM NOBEPXHOCTH;

e NpenoTBPaLLeHUs Pa3pyLUEHWUS HAMNOMbHOIO MOKPbITUS.

TemnepaTtypHo-AebOPMALMOHHBIE LB —~ SnacTiHan Hakmafika
N . /== TUGKNe coeanHeHe o6nuoBKa
MNepep 3an1MBKOM GETOHHOW CTSKKM HYXKHO OMpPEeLenuTb MecTa, T % — ggg)il(a
Py — - 77 — T ]— —
roe HeoBXOAMMO CAENaTb 4eOPMALMOHHDIE WBbI A5 KOMMEH- & //.\\\[/a///./; ,. //.\\\[/<///./; - = /|~ snextpocsapwas
o -0 \‘,\\~\ = \1\\.\ ~>= NPOTMBOYCafOo4Has
CaLUmMu TeMMEPATYPHbIX PACLUMPEHMIA CTAKKM. RIECIDN | Pl AR I B
HeobxoanMbIM yCnoBreM ABNSETCA Hannume AeMNpepHONA NIEHTbI H . H Iﬁ‘ — - 3almTHan onnetka
< o T LT
(cnos), otaensiowenn 6ETOHHYIO NANTY OT KOHCTPYKLMIA 30aHUS —|— - unsonsunoHHan
nnuta
Pa34eNMUTENbHBIMM LWIBAMM, 3aMOIHEHHBIMMY MATKMM MaTepua- ] T T T
NIOM (TaK Ha3biBaEMas «MaBatoWasy CTaxka). BAoab 60KOBbIX T | R
CTEH W BOKPYr KOIOHH NPOKNaAblBAETCS KPaeBas U30AALMS, 4TO I I I |

npenoTBpaLLaeT nepeaayy HanpskeHM Ha HeCyLLME 3/1EMEHTbI
3[,aHMA MPU U3MEHEHMM TEOMETPUYECKMX PA3MEPOB CTAKKMU. PricyHoK 43. Cxema yknagkv fieopMaLioHHOrO LWBa.

KoadduumeHT Tennosoro pacumpeHuns 6etonHon namtsl a =0,5 mm/M npu At=40°C.

B no6boit nnaBatowen CTAaXKe BO3HMKAKT ABUMXEHMUS MO Pa3NMYHbIM NpUYMHaAM (YCaAKa, TEMNepaTypHble U3MeHe-
HUS). OTU OBUXKEHUS NPOUCXOAAT NPEUMYLLECTBEHHO B HAaNpaBNeHUU OCHOBHOMO YANMHEHWUS MONa, T.e. LBYMEPHO B ro-
PU30HTaNbHOM HaNpaBaeHUMN.

L =Lo aAt,
roe: L - yanunenune, Mm; LO - aanHa nantbl, M; @ — ko3bduumeHT yanuHenus, 1/K; At - pasHocts Temnepatypsl, K.
MornouieHve TeMnepaTypHbIX YAAMHEHUI OCYLLECTBASIETCS C NMOMOLLbIO 3aK/1aLKM KOMMEHCHMPYOLWMX LBOB

MecTa pacnonoxeHus LWBOB:

e Ha Kpasx CTKKM ANs NOTNOLWEHNS YAUHEHUS;

»  [1ns orpaHuyeHus niowaam cTskku (Smax = 40 M2, npu 3TOM AnMHA CTOPOHbI Lmax = 8 M);
* Hag aedopMaLMOHHBIMM LUBAMU CTPOUTENBHOM KOHCTPYKLMMK;

* B aBepHbIX Npoxoaax;

e [lpu CNOXHOM KOHbUIypauuu nona.

[edopMauMOHHbIN WOB NpeacTaBnseT coboM 31aCTUYHYIO TEHTY TONLWMHOW He MeHee 10 MM. B 4acTHOCTK, €0 MOTYT CNYKuTb ABa
oTpe3ka AeMndepHON NeHTbl, COeAMHEHHbIE KNEMKON CTOPOHOM Apyr ¢ ApyroM. OH Ao/KeH BbiTb MPOMOXEH Yepes BCH TONLUMHY
CTSKKM W Mo Bcelt ee WwupuHe. Tpy6bbl, NepecekatoLime LWOB, LOMKHbI ObITb MPONOXKEHbI B CNELMaNnbHbIX METANIMYECKUX UK NNa-
CTUKOBBIX TMb3aX.

HenpasuibHO npaBuibHO

Mpyu NPOEKTUPOBAHUM CUCTEMBI ClIEAYET YYMTbIBAT: l L
- 3MeeBUKM TPyDO HaMONbHOIO OTOMNEHUS HE LOMXKHbI

nepecekaTtb AeGOPMaLMOHHbIE LBbI;

- OMNYCKAETCA nepeceyeHne aedopMaLMOHHbBIX LWBOB TPYb-
HbIMM NOABOLKAMM K 3MEEBKKAM HaMOMbHOTO OTOMNEHUS;
- B MeCTax nepeceyeHus Tpy6 ¢ AeOPMALMOHHBIM LBOM,
Tpyby HEOO6XOAMMO 3aLLMUTUTL, HANpUMep, NpY MOMOLLM
roppupoBaHHOM Tpy6bI. nebopMaLMOHHBbIN W nebopmMaLMOHHBI LWOB

q

PucyHok 44. MNepeceueHune fedopmMaLMOHHOTO LIBa
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7.2.6. PacnpepenntensHble KONnekTopsi

KonnekTopbl NpUMeHSIOT A1 pacnpeaeneHns notoka Tenno-
HOCWUTENS B CUCTEMAX BOASHOTO OTOMIEHWS NO NoTpebuTensaM.
Moa «noTpebuTtenemM» NOHMMAETCS OTAE/bHbIA Harpesa-
TeNbHbIM NpUMBOpP UK rpynna npubopoB, KOHTYP MK NETNS
TEensa0ro nona, OTAe/NbHbIe 3/1EMEHTbI U BETBU CUCTEMDI.

PekoMeHLyeM K MPpUMEHEHUIO Y3/ibl KONNEKTOPHblE ANS
Tennoro nona Royal Thermo. [laHHble y3abl MOryT paboTtaTb
Kak Ha BOASHOM, Tak M Ha HM3KO3aMep3atLeMm (rukone-
BOM) TennoHocuTene. Bce aneMeHThbl y3n1a CoOeanHAIOTCS

[1[]

[

W0 (O (I (0] @)

ﬁﬁ%ﬁﬁ*

of f@i@

[J 17

Mexzy co60/ Ha Pe3NUHOBbIX YMNOTHUTENbHBIX KOMbLAX, 0 0
4YTO MO3BO/SET OTKA3aTbCS OT AOMONHUTENbHbIX YMNOTHU- = =
TeslbHbIX MaTepuanos. B = @]
B koMnnekT BX0AAT:

©

1. Konnektop nogatowei MHMUM @'%‘ = = = = i
N

2. Konnektop 06paTHOM MHUK

3. PerynMpoBOYHbI BEHTU/b C BCTPOEHHbBIM PACXOA0MEPOM PucyHoK 45. KonnekTop 5 c6ope ¢ pacxofiomepanyt v, Royal
4. TepMOCTaTUYECKMI BEHTUNb Thermo (apt. RTE 52.102-112)

5. Bo3nyxooTBoaUMK (kpaH MaeBckoro)

6. JpeHaxHbIM KpaH

7. KpoHLWTeMHbI

KonnekTopsbl B c6ope Royal Thermo noctynatot B KoMnnekTe 6€3 WapoBbiX KpaHOB. [1ns NOAKOYEHUS B CUCTEMAX OTO-
naeHus 1 BOAOCHABXEHUS MPUMEHSTb CreLManbHble WapoBble KpaHbl ¢ TepMoMeTpoM (apTukyn. RTO 07.050).

[lns coefMHEHUS HECKOIbKMX KOJIJIEKTOPOB MEXAY CO6O0M UK Ans COefMHEHUS KOJUIEKTOPA CO CMECUTESNbHBIM Y3/10M
Royal MiX Heo6x0anMO NpUMeHsTb CneumanbHblii GUTUMHE — HUMNENb cABOeHHbIN 1" (apT. RTO 30.020).

TexHMuYeckMe XapakTepUCTUKM

e Pabouyee pasnexune 10 6ap (1Mla)
*  MakcmanoHas Temnepatypa tennoHocutens 100°C
»  Konuyectso BbIxoaos ot 2 1o 12

PacxofnoMepbl, yCTaHOBNEHHbIE HA MOJAOLLEM KOANEKTOPe, 0653aTeNbHbI, TOTOMY YTO KOHTYPbl OTOM/IEHUS, KaK NpaBuio, UMerT pas-
HYH0 AMHY Tpy6. MOHATHO, YTO C/IM B TMHHYIO0 U KOPOTKYIO TpybYy NOAaTh 0AMHAKOBOE KOMYECTBO TEMNOHOCUTENS, TO Ha BbIXOLE W3
[UIMHHOIO KOHTYpa BOJa, OTAAB Tenno nony, 6yaeT XoNoaHee, YeM Ha BbIXOLEe M3 KOPOTKOro. [MaBHbIM 06pa3oM, 3TO OTpaxaeTcs Ha
KayectBe oborpesa, KOTOpbIi ByaeT HepaBHOMEpHbIM. B ApyroM cny4ae, 13-3a BbICOKOIO MMAPaBAMYECKOro CONpoTUBaeHns bonee
LUIMHHOIO KOHTYPA, TEMNIOHOCUTENb NOTeYeT No 6onee KOPOTKOMY (C MEHbLUMM COMPOTUBNEHNEM) KOHTYDY.

Pacxoznomepbl N03BoNSKOT cbanaHCMpoBaThb NoLAYy TEMNOHOCUTENS B KOHTYPbI Tak, YToObl pacnpeaeneHue TenaoHOCUTeNS MO KOH-
TypaM 6bI10 MPONOPLMOHANBLHO MX AnnHe. [lnanasoH perynmposku pacxogomepa ot 0 go 5,0 n/mMuH.
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I_IOCﬂeJJ,OBGTeﬂbHOCTb 6OJ'ICIHCVIPOBK|4 neTesib C NOMOLLbIO PACXOAOMEPOB.

LWar 1. CHATb 3aWMTHbIM KOINAYOK C pacxoaoMepa.

Llar 2. 3akpbiTb kKnanaH NOBOPOTOM BEPXHEN PEryNnpoBOYHOM BTYAKM NOMHOCTHIO, YTOObLI YKa3aTenb pacxoaa nepemMectuncs no
wkane Ha «0».

Lar 3. BeictaBuTb TpebyeMoe no pacyeTy 3Ha4YeHWe pacxona (1/Mu1H) No pacxoAoMepy C MOMOLLbIO BEPXHEN PEryIMPOBOYHON PYUKM.
LLlar 4. NMoBOPOTOM A0 YNOPHOTO HUXKHET0 PUKCUPYHOLLETO KO/bLA 3aPUKCUPOBATL 3HAYEHWE HACTPOIKM.

LWar 5. MNMocne BbiNONHEHMS BCEX NpOLLEAYp HACTPOMKM HALETb 3aLUMTHBIMA KOAMAYoK Ha peryngarop pacxoga.

®E OllE Oll= @ Oll%
111

7.2.7. Wkade cantexuuueckne Royal Thermo

LlIkadbl caHTEXHUYECKME NpefHa3HaYeHbl 419 MOHTaXa pac-
npeLenuTeNbHoro 060pya0BaHUS M CONYTCTBYIOLLEN apMaTypbl
BHYTPEHHUX CMCTEM OTOMNEHUS U BOLOCHADXEHMS.

LWkadbl caHTexHuuyeckue T.M. Royal Thermo nsrotasnmeatoTcs
[BYX TMNOB: BHyTpeHHWe (LLUIPB) 1 HapyxHble (LLPH). BHyTpeHHwMI
LWKad BCTPAMBAETCS HEMOCPEACTBEHHO B CTEHY. HapyXHbIv Wwkad
060py0BaH BbIABUKHBIMU HOXXKAMMU, YTO MO3BOJUT NPOU3BOAUTD
KpeneHue Kak K CTeHe, Tak 1 K nony. [1sepwm wkados CHaGXeHb!
3aMKOM, NpefoTBPALLAIOLLMM HECAHKLMOHUPOBAHHOE NPOHUK-
HOBeHMWe K 060pyA0BaHUIO, PACMONOXEHHOMY BHYTPU LWKada.

PucyHok 46. LLikadbl caHTexHnueckne Royal Thermo.

Tabnuua 24. Wkadbl pacnpegenutenbHble BCTPOEHHbIe. [abapuTHble pa3mepsbl.

494 670 9,8

LLUPB-1 125-190

LLIPB-2 594 125-190 670 11,0
LIPB-3 744 125-190 670 13,1
LPB-4 894 125-190 670 15,1
LIPB-5 1044 125-190 670 171
LIPB-6 1194 125-190 670 20,1
LIPB-7 1344 125-190 670 23,1
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Tabnumua 25. Wkadbl pacnpegenutenibHble HapyXHble. [abapuTHbIe pa3mepsbl.

Tun | WunpwuHa, Mm | Tny6uHa, Mm BbicoTta, Mm Macca, kr
LWIPH-1 453 120 651 8,4
LIPH-2 553 120 651 9,6
LUPH-3 703 120 651 1,5
LIPH-4 853 120 651 13,3
LWPH-5 1003 120 651 14,7
LLIPH-6 1153 120 651 16,6
LWPH-7 1303 120 651 18,8

B HauanbHOI CTaAMM NPOEKTUPOBAHMA U MOHTaXXa HEOHX0AMMO TLLATENbHO NMPOAYMATb PACMOIOKEHME KOJIIEKTOPOB.
KonnekTopbl fOMKHbI GbITb PACNONOXKEHbI N0 BO3MOXHOCTHU B LLEHTPE 3AaHUSA, YTOObI AIMHA NPOIOXKEHHbIX TPYG Mexay
KONNEKTOPAMM M MHAMBUAYANbHBIMU 30HaMM OTOMIEHMSA Gbla MMHUMANIbHOM. DTO NOMOXET c6anaHCUpoBaTb CUCTEMY
M yNY4YWUTb PErYSIMPOBaHME TEMMEPATYPbl B OTAE/bHbIX MOMELLEHUAX.

KonnekTopHblit WwWkad AomKeH 6biTb pa3MelleH TakuM 06pa3oM, 4Tobbl 6b110 YA06HO NPOBOAMTL TEXHUYECKOe 06Cy-
XuBaHue. Mpyn 3TOM 3CTeTMYECKasA CTOPOHA UrPaeT HECYLLECTBEHHYIO POJib, TaK KaK KOJIIEKTOPbI CNPATaHbI M HE BUAHbI.

7.2.8. AsTomaTtunka

TepMocTaTMUYeCKME perynaTopbl NO3BONAKOT U3MEHSTL TEMMEPATypy B
KaX[0M KOHType Tensoro rnona.

C NoMOLLbI TEPMOCTAaTUYECKMX FONI0BOK UM CEPBOMPUBOAOB TEM/blit
non cnocobeH YyTko pearnpoBaTb HA M3MEHEHWE PA3IUYHbIX BHELIHMX
(akTopoB (HanpuMep, TeMnepaTypa Ha ynuLe, OTKPbIToe 0KHO, paboTa
LLpYrux OTOMUTENbHbIX NPMOOPOB U T.A.) M NOALEPXKMBATL 3aLaHHYIO
KOMMOPTHYO TeMNepPaTypy B KAXA0M OTAENbHOM NOMELLEHUU (MK B
Pa3HbIX YaCTAX OAHOMO MOMELLEHMS).

[ins nopnepxaHus TeMnepaTtypbl B NOMeLLEHUM UCMONb3YIOTCS KOM-
HaTHble TepMOCTaThl. B 04HO NoMeLLeHWe cneslyeT ycTaHaBAMBaTb OLMH
TepMOCTaT, CMOCODHbIV YNPaBASTb HECKONbKUMU TEMNOBLIMU CEPBO-
NpUBOLAMM: MO OLHOMY CEPBOMPUBOAY Ha KaX/bl OTONUTENbHbIN
KOHTYp B A@HHOM MoMmelleHnn. MHOrMe COBpeMeHHble TepMOCTaThl
MMetT GDYHKLMIO NPOrpaMMUPOBAHUS C LieNbio MOHMXKEHNUS Temne-
paTypbl HOYbIO, UM BO BPEMS OTCYTCTBUS XKUIbLLOB.

B cutyaumsx, korga o perynuMpoBKe TemnbiX NofoB «KBCMOMHUUY YXe
noc/ie YUCTOBOM OTAENKM, NPUMEHSIOTCS TEPMOCTaTbl paanoynpaBns-
emble. OHM NepenatoT ynpasasoLime curHansl Ha 30 M B pagumyce, 4To
SBNSETCA [OCTAaTOYHbIM PACCTOSHUEM A8 YACTHbIX JOMOB.

PricyHok 47. Tpymep NnprMeHeHrA YCTPOCTB yrnpaBieHus.

7.2.9. KoMBUHUPOBAHHAS CUCTEMA OTOMIEHUS

[0BEPXHOCTHOE OTOMMEHME TAKXKE MOXKHO UCMOb30BaTb B COYETAHUM C CUCTEMAMM BbICOKOTEMMEPATYPHOTO PAAMATOPHOO OTOM/IEHUS.
OCHOBHble MOTPEBHOCTU B OTOMIEHNMMU OCYLLECTBASIOTCS 33 CHET 0ObIYHbIX HAarpeBaTeIbHbIX MPUOOPOB (PAAMATOPLI, KOHBEKTOPSI), a
HanonbHOe OTOMAeHUe UMeEeT HebonNbLUKE MIOWAAN. B AaHHOM Clydae 3KOHOMMYECKHM BbIFOAHEE MCMOIb30BATb A/t KAXKAOTO KOH-
Typa «Ter/ioro nona» OTAE/bHbIM OrpaHUYUTEb TEMMEPATYPbl 06pPaTHOrO MOTOKa.
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PucyHok 48. Cxema KOMOVMHMPOBAHHOW CUCTEMbI OTOMEHUA.

KOHCTpyKTMBHas cxeMa BbIrnSauT ciesytolmnM 06pa3oM: K pacrnpenenmTento BbiCOKOTEMNePaTypHOro (TeMnepaTypa TenaoHocUTens
0o 95°C) oTonneHns NpUCcoeanHAETCS KOHTYP KTeMa0ro nonay, Ha BbixoLe 06paTHOro NOTOKa KOTOPOro YCTaHaBIMBAETCS YCTPOM-
CTBO OrpaHWYeHns MakCMMasnbHOM TeMnepaTypbl. Ha TepMOCTaTMYECKOM BEHTWUE OrPaHUYUTENS TeMNepaTypbl 06paTHOro NoToka
YCTaHABNMBAETCS 3HaYEHME MAKCMMaNbHO AOMYCTMMOM TeMnepaTypbl B KOHType «Tennoro nona» (40-45°C). TepmocTaTnyeckumi
BEHTW/b NOAAEPXKMBAET B KOHTYpE 3aflaHHYH TeMnepaTypy TennoHOCUTeNs.

OcyLwecTBuUTb AaHHYIO 33434y MOXHO C MOMOLLbI0 CMecuTenbHbix Y3108 Royal MiX (aptukyn RTE14.180).

7.2.10. Y3anel cMecuTenbHble

CmecuTenbHbIv y3en Royal MiX npeg-
Ha3HayeH An9 CO3LaHWa B cUcTeMe
OTOMNEHUS 3LaHNSA LUPKYNALLUOHHOTO
KOHTYpa C TeMnepaTypoi TeNNoHOCH-
Tens, NOHWXEHHOM A0 HAaCTPOeYHOro
3HayeHus (puc. 49).

Y3en obecneymBaeT nogaepxaHue
3aflaHHbIX pacxoda U TemMnepaTypbl BO
BTOPMYHOM LIMPKYNSLMOHHOM KOHTYPE,
TMAPABNNYECKYH YBS3KY NEPBUYHOIO U
BTOPUYHOIO KOHTYPAa, @ Takxe perynu-
pyeT TeMnepaTypy M pacxom, TenaoHo-
CcuTens B 3aBMCUMOCTM OT TpeboBaHUM
nonb3oBsarens.

— \,‘“

PucyHok 49. Y3en cmecutenbHbi Royal MIX (apT. RTE 14.180).
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Tabnumua 26. KOHCTPYKTUBHbIE S11EMEHTbI.

HaumeHoBaHue HasHaueHne

. N3mepeHne TekyLlero 3HaueHUs TemnepaTypbl TEMNIOHOCUTENA Ha BXOAE B CMECUTENbHbINV y3en,

1 TepmomeTp norpyxHoi (O-41 mm)

BO BTOPUYHOM KOHTYPE 1 Ha BbIXOAE 13 CMEeCUTENIbHOIO y3na.

2 lnnb3a pesbbosan ana TepmomeTpa (G3/8") O6cnyxunBaeTCcA POXKKOBbIM UMY Pa3BOAHbBIM KJTIOUOM. B runb3y BctaBnsetca TepmomeTp.

3 R1 MpucoeanHeHne nopatoLiero TpybonpoBoAa NEPBUYHOIO KOHTYpa.

. . PerynupoBaHue NOTOKa TeMJIOHOCUTENA, MOCTYNAIOLWEro U3 NepBUYHOr0 KOHTYPa B 3aBUCMMOCTM

4 TepMocTaTUUYeCKNI perynnpyownii BEHTUIb .

OT Tpebyemoln TemnepaTypbl TEMJIOHOCUTENA Ha BbIXOAE 13 CMECUTENIbHOTO y3/a.
MopaepkaHvie TemnepaTypbl TENNOHOCUTENA B NOAAIOLWEM KONNEKTope TeNIoro nona (AnanasoH
HacTpolikm 20-60°C), KOTOpan BbICTAaBNAETCA HAa PaCYETHOE 3HAUEHWE, ONPEAENEHHON B NPOEKTE

5 TepmocTaTyeckas ronoska o
CUCTEMbI OTOMMEHWSA, COOTBETCTBYIOLLEE MAaKCUMAbHO OTpULIATENbHON TeMMnepaType HapyXHOro
BO3AyXa B OTONUTESNIbHbIN Nepuog.

6 Bo3payxooTBOAUMK ABTOMaTNyYeCKOe OTBEAEHNE BO3AyXa U ra3oB 13 CUCTEMbI.

ObecneyeHrie NOCTOAHHOIO PacxoAa TENNOHOCUTENA BO BTOPMYHOM KOHTYPE, HE3aBUCUMO OT
PYYHOI NN aBTOMATNYECKOW PErYNIMPOBKY KOHTYPOB TEMoro nona.

7 MepenyckHOM KNanaH Mpwv NpeBblWEHNN HACTPOEYHOO 3HaYeHUA Nepenaaa AaBneHuns, KnanaH nepenyckaeT 4acTb
noToka B 6aiinac (11). Hactpoiika Ha Tpebyemoe 3HaueHve Nnepenaaa faBneHnin ocyLecTBAAETCA
npvi NOMOLYM NNACTUKOBOW PYUKU.

MpucoeanHeHne o6paTHOro TPy6ONPOBOAA MMM KONIEKTOPA BTOPUYHOTO KOHTYpa (KOHTYpa

8 R21 Tennoro nona). MoHTaX Npon3BoOAUTCA ABYMA POXKKOBbIMM Kitouamu (SW41). CoefivHeHne ocy-
LiecTBnseTcA c nomoulbio Hunnena G 1" (H).

. Bo3BpalleHune TeNNOHOCUTENA B NEPBUYHbIN KOHTYP. lPUCOeANHAERTCA K Y31y C NOMOLLbIO ABYX
9,13 | O6patHbin Tpyb6onposog (D 15x1) pa B P yp-1ip A y3ny teto Asy
HaKnAaHbIX raek G3/4" (SW30).

10 CnuBHOW (ApeHa)HbI) KpaH CnuB TENNOHOCUTENA N3 CUCTEMDI.

1 Baiinac MoppepaHue LUPKYNALMY BO BTOPUYHOM KOHTYPE, HE3aBUCKMMO OT VX MOTPE6HOCTY B TEMIOHO-
cutene. MpucoeanHeH K y3ny ¢ nomoLubto yronka G1/2"x 3/4"Hap-BH 1 HaKNAHOW raiku 3/4".

12 HakupHas raiika gna npucoeavHeHns Hacoc o6ecneumBaeT LMPKYNALMIO TEMIOHOCUTENA BO BTOPUYHOM KOHTYpe (Tennbiii non). Hakug-

LMPKYNALMOHHOrO Hacoca Hble raiiku Hacoca (G 1 1/2») 06cnyKMBalOTCA POXKKOBbIM UV Pa3BOAHBIM Knoyom (SW50).
14 R2 MNprcoeguHeHne obpaTHoro Tpy6onpoBoaa NepBUYHOrO KOHTYpPA.
PerynupoBaHue pacxoaa TENIOHOCUTENA, BO3BPALLaeMoro B NepBUYHbIN KOHTYp (n03.9). [Ana
OCYLLEeCTBIEHNA PEryNMPOBKI HEOOXOAVMO CHATL 3arnywky (SW 22). Perynuposka ocyliectsns-
15 BanaHcMpoBoYHO-3aMopPHbIii €TCA WeCTUrpaHHbIM Ktouom (SW 5). HacTpoeuHoe nosioxeHne MoXXHO 3adUKCMpoBaTh, eCin
KnanaH nepBMYHOro KOHTypa OTBEPTKOM 3aKPYTUTb [0 yNopa GUKCALMOHHYI0 WNUbLKY B rHe3fe KnanaHa. Ecnm Heckonbko
0CNabuTb NONOXKEHNME WNUBKK, TO KNanaH MOXHO 3aKpblBaTb, HO MPU OTKPbLITUN OH BEPHETCA K
npeaBapuTeNIbHON HAaCTPOMKe.
B runb3y BctaBnAeTCA NOrpyHOM AaTUNK TEPMOCTATUYECKOW FroNoBKM (Mo3.5). [Mnb3a moxet
6bITb NepecTaBeHa B rHe3ao (no3.17). B gaHHOM criyyae rHe3fo rnywmutca npobkoi. Mmnb3a
[vnb3a pesb6osan (G1/2") ana norpy»xHoro P Ao ( )-Ba Y Ao Ty P
16 [aTUNKa TEMNEPaTYPbI MIMEeT BMHT, C MOMOLLbIO KOTOPOro GUKCMPYeTCA NONOXKeHWe faTurKa. [Mnb3a o6cnyxrBaeTca
patyp POXXKOBbIM UMM Pa3BOAHBIM KSIOUOM (SW22). DUKCMPYIOLLNIA BUHT 0OCNTYKMBAETCA WeCTUrpaH-
HbIM Kntouom (SW2).
[He3po nocTaBnAeTCA 3arnyLWweHHbIM pe3b60BoI NPo6KoiA. [Py HEO6XOAUMOCTN MOXET UCNOJb-

17 He3po (G1/2") ana runb3bl (No3. 16) A Y P P P A
30BaTbCA ANA rMb3bl (M03.16).
3afjaeT COOTHOLWIEHNe MeXay KONMYeCTBOM TEMIOHOCUTENS, MOCTYNALWEro 13 o6paTHoON IMHUN
BTOPUYHOIO KOHTYpa U MPSIMON IMHWU NEPBUYHOTO KOHTYpPa. YpaBHMBAET iaBNeHre TeNNoHOU-

. Tens Ha BbIXOAE U3 KOHTYpPa TensbiX NosoB C
BanaHcMpoBouHbI KnanaH
18 BTODUUHOMG KOHTYDA [aBneHreM Nnocsie TepMOCTaTUUYECKOro perynupyowero BeHTuns (4). OT HACTPOEYHOTo 3HaueHun
P yp Kvb 3Toro knanaHa v ycTaHOBNeHHOro CKOPOCTHOTO peXxrma Hacoca 3aBUCUT TeNI0Bas MoLy-
HOCTb CMECUTENIbHOTO y3/1a. PerynmpoBKa KnanaHa ocyLecTBAAeTCA WeCTUrPaHHbIM KIIoYoM
(SW10).
R11 MNpucoegnHeHe NoaaioLero Uy KonnekTopa CoepnHeHve ocyLecTBAAETCA C noMoLbto Hunnensa G 1" (Hap). MoHTax Npon3BoANTCA ABYMSA
BTOPUYHOIO KOHTYpa( KOHTYpa Tenoro nona) POXKOBbIMY Kntouamu (SW4T).
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Tabnumua 27. TexHNUECKME XapaKTePUCTUKN.

. XapakTepuctuka 3HayeHve XxapakTepucTuKM Ans ysna

Mapka LIMPKYNALNOHHOIO Hacoca

MoHTaxHas AnvnHa Hacoca
MakcrmanbHaa TennoBas MOLHOCTb CMECUTENIbHOTO y3na
MakcumanbHoe pabouee flaBneHve

MakcumanbHasa Temnepatypa TenJIoHOCUTENA B NePBUYHOM KOHTYpe

MpeAenbl HACTPONKYM TEMNEPATYPbl TEPMOCTATUYECKOTO BEHTUA
C TePMOFO/I0BKOW

KoadduumeHT nponyckHon cnocobHOCTV TepMOCTaTNYECKOro
BEHTUNA NpU HacTponke-2K

KoadpduumeHT MecTHOro ConpoTMBNEHUA TEPMOCTAaTUYECKOTO
BEHTUNA NP HacTponke-2K

KoadpdrumneHT MakcMmManbHoi NPONYyCKHOM CNOCO6HOCTH
TEPMOCTaTUYECKOrO BEHTHNA

KoaddpuumeHT MecTHOro conpoTMBNEHNA TEPMOCTAaTUYECKOTO
BEHTUASA NPU MaKCUManbHOW MPOMYCKHOMN CMOCco6HOCTM

KoadpdrumneHT MeCTHOro conpoTUBAeHNs 6anaHCUPOBOYHOTO
KnaraHa BTOPUYHOTO KOHTYpa Npu 3aBOACKON HACTPOIKe

3aBofCKanA HaCTPOIKa NPOMYCKHO CMOCO6HOCTY 6aNnaHCUPOBOYHOTO
KnanaHa

I'Ipe,qenbl NMOKa3aHMA TepMOMEeTPOB

3aBOACKan HAaCTPOIKa NPOMYCKHOM CNOCO6HOCTM 6anaHCMPOBOYHO-
3anopHOro Knanaxa

[nanasoHbl HaCTpOl7IKVI nepenyckHOro KnanaH

KoadpdrumneHT MeECTHOro CONpPoTUBAEHNA 6aNaHCUPOBOYHO-3aMOPHOTO
Kf1anaHa npu 3aBoACKOM HaCcTPoiKe

MwuHumanbHoe aasneHune nepej Hacocom
MakcumanbHaa Temnepatypa oKpyatoLlero sosgyxa

KoadduumeHT nponyckHom cnocobHOCTV 6anaHCUpPOBOYHOTO
KnanaHa npu HacTPOWIKe Mo wKane:

1
2
3

Tabnuua 28. Mpumep pacuéta

o

OAHHbBIE ONA PACHETA

TennoBas MOLWHOCTb CMCTEMbI Tenioro nona,Q

TemnepaTypa npAMOro TensoHocuTens Tenioro nona, R11

Temnepatypa TenaoHOCUTENA MOCTYMAOLWEro 13 NepPBUYHOIO KOHTYPa,
R1

Temnepatypa 06paTHOro KOHTypa Tenoro nona, R21
Pacxop TennoHocnTena B NepBUYHOM KOHTYpe, G1
Pacxop TennoHocmTensa BO BTOPUYHOM KOHTYpe, G2

Pacxop TennoHocuTens yepes 6anaHCMpOBOYHbIN KnanaH (5), Gb

MageHve faBneHnA B TEPMOCTAaTUYECKOM KNanaHe npu pacieTHOM
pacxope, Pt

Tpebyembiin KO3GULMEHT NPONYCKHOMN CNOCOBHOCTM GanaHCMPOBOY-
Horo KnanaHa (5), Kvb

MpeABapUTENbHO paccumMTaHHble MOTEPU AaBEHNA B PaCUETHOM KOH-
Type Tennoro nona, Pnon

Tpebyemblii Hanop Hacoca, H

MM ‘
KB

6ap ‘
°C
°C

M3/vac

M3/vac

Mm3/vac
°C
Mm3/vac

6ap

6ap
OC ‘

m3/uac ‘
m3/uac
Mm3/vac ‘

m3/uac

M3/4ac ‘

‘ BT

‘ 6ap

GRUNDFOS UPS 25/6/180;
WILO Star RS 25/4/180

180
10
10
90

20-60
0,9

1063

2,5
0,1-0,6
137

0,1
45

1,75
2,5
35

G,=0,86Q/(R11-R21)
G,=0,86Q/(R1-R21)
G,=G, G,

AP = (G1/p)*/KvT?
0 - NNOTHOCTb
TennoHocutens AP

Kvb= Gb/ (4P o5
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GRUNDFOS UPS 25/4/180;
WILO Star RS 25/6/180

‘ 180
20
‘ 10
90

20-60
09

1063

138
2,5
0-80
2,5
0,1-0,6

137

0,1
‘ 45

1,75
‘ 2,5
3,5

11500
50

85

40
G,=0,86x11500/(85-40)=256 Kr/u
G,=0,86x11500/(50-40)=989 Kr/4

G,=989-256=733 Kr/4

AP =(256/972)?/0,92=0,086 6ap

Kvb=736/992(0,086)0,5 = 2,5
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MpwnHumn pabortsi:

TennoHocuTens nepBuyHOro KoHTypa (R1) noctynaet B cMecuTenbHbiv y3en Royal MiX yepes TepmocTatuyeckuin BeHTUAb (5). Cre-
neHb OTKPbITUS BEHTUNS peryaMpyeTcs aBTOMaTU4ecku, B 3aBUCHMOCTM OT BbIDpaHHOM HACTPOMKK TeMMnepaTypbl TENAOHOCUTENS
Ha nogaye K KONAeKTopy Tennoro nona.

O6paTHbI TENOHOCUTENb AENMTCS Ha ABe YaCTu: nepBas MOCTynaeT K HAacocy, BTopasa yepes Tpybonposog (13) Bo3BpalLaeTcs
B NEPBUYHbIA KOHTYpP (2). COOTHOLWEHME MOTOKOB, MOCTYNAOWMX K HACOCY U BO3BpaLLaeMbIX B NepBUYHbIA KOHTYp (R2), 3apaeTcs
HacTpowkon knanaHa (3). Koraa pacxoa Yepes BTOPUYHbIN KOHTYp CTAHOBUTCS MEHbLUE PacyeTHOro (Npu 3aKpbiTbiX BEHTUASX KON-
NeKTOpa), OTKPbIBAETCS MepenyckHoM knanaH (7), kotopbii HanpasaseT notok R11 k R21. TeM caMbiM cOXpaHSETCS NOCTOSHCTBO
pacxoAa TennoHOCKTeNs, LMPKYIMPYIOLLEro Yepes Hacoc (3).

TpybonpoBoabl nepsryHoro koHTypa (R1, R2) moryT 6biTb NnprcoefmMHeHbl HEMNOCPEACTBEHHO K CMECUTENbHOMY Y371y UK Yepes
KONNeKTopa CUCTEMbl PaAMaTOPHOrO OTOM/IEHUS.

MpycoeanHeHme K NepBUYHOMY KOHTYpPY ROYAL MIX

OCyLLECTBNSETCS C MOMOLLBH pe36b0BOro 5 qr- ——— e - TEMMBIA MO

coeanHeHna G1" (BHyTpeHHAa pe3bba). R1 » 3., ? Q i R11

Konnektopa BTopuuHOro KoHTypa (R11, )—%—M@M -

R21) nprucoennHsaoTCs C NOMOLLbIO é I | |
MOCTaB/ASEMbIX B KOMM/IEKTE C Y3/10M 10 C C C

duTtnHros G1" (HapyxHas pe3bboBas). ZX C )( )( )
[1ns ux MOHTaXa UCMNOMb3YHTCS 1Ba POXK- 7 (¢ ;( ;( i
KoBbIX ktoya SW 41. CHavana GUTUHMU S 9 13 C C C
HABMHUMBAIOTCA Ha MaTpyOku y3na.3ateM,  R2 9 l 8 I ﬁF R21

YAEPXMBas OLHWMM K/IKOYOM Npucoesm- D 12 é -

HEHHYIO NMOOBUHY COCTABHOMO HUMMNENSs, a

BTOPbIM KAKOYOM MPUKPYUMBAETCS K

KONNEeKTopy BTOpas NOSI0BMUHA HMNMENs. PrcyHok 50. TennomexaHnyeckan cxema CMeCUTeNIbHOrO y3ha.

CoeamHuTenb nMeeT c obenx pesbbo-

BbIX CTOPOH pPe3MHOBbIE YNAOTHUTENM, MOSTOMY MCNOMNb30BaHUE AOMOMHUTENbHbBIX FEPMETU3MPYIOLLMX MATEPUANOB He TpebyeTcs.
[ins npucoenmHeHns TepMOroNn0BKM NpeaBapuUTeNbHO TPebyeTcs CHATb MAACTUKOBbIM 3aWMTHbIM KOAMAYoK C TEPMOCTAaTUYECKOro
BeHTMNS. [1prcoenmMHeHe TEPMOTrON0BKM BbINMOMHAETCS BPYYHYIO MPU MAaKCMManbHOM 3HaYeHUU HACTPOMKK («60y). BoiHOCHOM aaT-
YMK NOMELLAETCS B MMb3y 4 U GUKCUPYETCS BUHTOM B FONOBKE MMb3bl C MOMOLLbGIO LIECTUIPAHHOIO Katoda SW 2.

MOHTaX M AEMOHTaX LIMPKYASALMOHHOIO HACOCa 3 peKOMEHAYEeTCs NpU 3aKPbITbIX WAPOBbIX KpaHax 11, KoTopble 3aKpbiBAOTCA U
OTKPbIBAKOTCS C MOMOLLbI0 OTBEPTKM UM LWECTUIPaHHOro Katoda SW 6. PekoMeHayeTcs Takke 0CnabuTb HakuaHble raku Kpenne-
HWMa nepenyckHoro 6arnaca 12 un BbinyckHOro Tpybonposoaa 13, 4to 0b6nerynT CHATUE M YCTaHOBKY Hacoca. He cneayeT 3abbiBaTh,
YTO MeXAy HaKUAHbIMK rakkaMm Hacoca U ero pe3bboBbIMM NAaTPybKaMu AOMKHbI BbiTb YCTAHOBNEHBI CNeLManbHble YNNOTHUTENb-
Hble MPOKNAAKM.

MNepen BKNIOYEHNEM HOCOCA HAANEXMUT YOEANUTLCS B ClefyIOLEM:

e luaposble KpaHbl 11 OTKpbIThI;

e HanaHCMpPOBOYHO-3aMOPHBIN KpaH 8 OTKPBIT;

e Ha TepMoCTaTnyeckol ronoske 1 BbicTaBneHo TpebyemMoe 3HaueHne TeMnepaTypbl TENIOHOCUTENS;

e HaNaHCMpPOBOYHbIN KNanaH 2 yCTaHOBMEH HA pacyeTHoe 3HaveHne Kvb u 3adukcmpoBaH BUHTOM 23;
*  Ha nepenyCckHOM KnanaHe 7 ycTaHOBNeHO TpebyeMoe 3HauYeHne nepenasa LaBNeHNUN.

KOHTPO/1b paboTbl CMECMTENIBHOTO Y3/1a OCYLLECTBASETCS C MOMOLLbIO TEPMOMETPOB, NMOKA3bIBAOWMX TEMMEPATYPY NPSMOro Temnso-

HOCWTENS NEePBMYHOrO KOHTYPA, TeMNepaTypy TEMIOHOCUTENS Ha BbIXOLE M3 y3/1a U TeMnepaTypy TEMIOHOCUTENS, BO3BPALLAEMOrO
B NEPBUYHbBIN KOHTYP.
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7.2.11. NMocnepoBaTenbHOCTb MOHTAXA HAMOJILHOIO OTOMJIEHMS

MNepen HeNOCpeaCTBEHHBIM MOHTAXXOM NOBEPXHOCTHOrO oTonsieHns Royal Thermo fomkHbl BbITb 3aKOHYEHbI CleayloLne Buabl
paboT B NOMeLLeHMM:

*  MOHTaX OKOHHbIX KOHCTPYKLMI 1 ABEPEN;

e BHYTPEHHME LITYKaTypHble paborTbl;

e MpoOBefeHa BCS 3N1eKTPONPOBOAKA C BbIBEAEHHBIMU TOUKAMU MOLK/IHOYEHUS;

e MOBEPXHOCTb NOA TEeN/bli NOM AOMKHA OTBEYATb BCEM AOMYCTUMbIM HOPMaM YK/OHa;

*  MOBEPXHOCTb AO/MKHA ObITb CYXOM M YNCTON 6€3 HAaNUYMSA HA HEM MHOPOLHbIX Ten.

War 1

Yknafka nemMndepHon neHTbl MPOM3BOAMTCA MO NEPUMETPY CTEHbI OT OCHOBAHMS MOBEPXHOCTU
6eToHHOro nona. KpenneHune nemMndepHoi NeHTbl K 3apaHee OTLUTYKAaTypeHHOM CTeHe oCyLLecT-
B/INETCS C NOMOLLbLID CAMOKNEOLWencs NeHTbl. [locne 3acTbiBaHUS CTSXKKM M YKNALKM YMCTOBOTO
MOKPbITUS MOa BbICTYNAOLLYIO YACTb IEHTHI MOXHO CPe3aTb, @ 33a30P CKPbITb NAUHTYCOM. [1pu
3TOM M/IMHTY KPenuTb K CTEHe, @ He MOKPbITUIO nona. [oBepx M30MAUMKU YKNALbIBAETCS NOMN3-
TuneHoBas nneHka. OHa JoMKHa Takxke NOKpbIBaTh 1 AeMndepHyto neHTy. Bce MecTa CTbIKOBKM
CN0EB MIEHKM HYXKHO NPOKNEeNBaTh CKoTyeM. [neHKa BbINOMHAET POb rMAPOU30NSLMM, HE 1aBas
BAare 13 3aAMToM BETOHHOW CTSXKKM NPOMUTbIBATL CIOM TEMAOBOM U30ASLMMN.

War 2(a)

TonwmHa 130MPYHOLLETO CNOS 3aBUCUT OT TEMMEepaTypbl BO34yXa B MOMELLEHUM, HAXOAALLEMCS
CHU3Y, U MPUHUMAETCS Ha HaYvabHOM 3Tane pacyeTta. OHa MOXeT cocTaBnsTb 0T 20 MM B C/lyyae
OTanJMBaeMoro NoMeLLeHNS BHWU3Y C TeMnepaTypor Bo3ayxa okono 20°C no 80 MM, ecnn CHU3Y
NAUTbI XONOAHOM HapyXHbI BO34YX.

PynoHHas 13onsumus yknafLblBaeTcs BAOSb NOMELLEHUS OT CTEHbI 1O YNOPa K MPOTUBOMOIOXHOM
cTeHe. HoxOM oTpe3atoTcst nnLiHme Kycku. CTbikin He06X0AMMO CKNENTb C MOMOLLbBIO CReLnanbHOM
KNEMKOM NEHTBI, YTO UCKIOYAET NPOHUKHOBEHWE BOJbl BO BHYTPEHHWE CIOM U30M1AUMKN. TaKUM
e 06pa3oM, Kak M OK/ienKa CTbIKOB, OCYLLLECTBASETCS OKMeMKa KpaeBblX M30ASLMOHHbBIX NON0C
PYNOHHOM U30NALMN.
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YknaZKy MatoB ciefyeT NpoM3BOAMTL CNpaBa Haneso. Ha mepBoM MaTe, KOTOPbIN YKNaAbIBAeTCA
HEernocpeaCTBEHHO B Yron CTeHbl, He0OX0LMMO Cpe3aTh NPaBble U BEPXHUE KPOMKMU. [1a3bl U BbICTYMbI
Ha MaTe NpensTCTBYHT NPOHUKHOBEHMIO BHYTPb BOAbI NPY YKNaake 6eCLIOBHOIO NOKpbITUS.
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War 3(a)

Yknapka Tpyb Ha pynoHHYyo M3onaumio. Yknaaka npomM3BOAMUTCS COTNMACHO MAaHY C yKa3aHHbIM
Ha HeM LLaroM 1 MeTofoM yknanku. Kpennernue Tpy6 K MOBEPXHOCTM MaTa OCYLLECTBASETCS C
NMOMOLLbI SKOPHbIX CKOB 2 WT./M AMBO C NOMOLLbH MOHTaXHbIX Hanpasasowmx 09 m/m.

War 3(6)

Yknazka Tpy6 Ha MaTbl C GMKCATOPOM. YKNaaka Npom3BOAMUTCS COMMACHO NAaHY C YKa3aHHbIM Ha
HEM LLaroM 1 MeTo4oM yknagku. Tpyba npoknafbiBaeTcs CNMpaneBnaHbIM CNocob0oM Ha LBOMHOM
PaCcCTOSHWUM yKNaaKM A0 MeCTa MOBOPOTa, a OTTYA HA OAMHAPHOM PacCTOSHUM A0 pacnpenenuTens.
Yknagka noaatoLero KOHTypa NpoM3BOANUTCS C BonbLUer NAOTHOCTLIO (YABOEHHBIM LWAroMm).
O6paTHbIf KOHTYP YKNa4bIBAETCS C «MOBOPOTOMY» MEXAY BUTKAMM NOAAIOLLEro KOHTYpa.

War 4

KoHubl koHTYpoB Tpy6 AXIOpress HeobxoanMo 0bpe3aTb Ha NpUBAN3UTENBHOM PACCTOSHUM 40 KOMIEKTOPHOM pa3BOAKM. Ha KOHUbI
Tpyb HEOOXOAMMO HAMpPecCcoBaTb COEAMHEHMS C MEPEXOAOM NoA pe3bby 3/4” «eBPOKOHYC». 3aTeM 3aTAHYTb ranky NepexoLHoro
COeAMHEeHMS Ha KOMNEKTOPE C MOMOLLbIO Frae4yHoro Knoua.
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[lns npyucoeamHeHus K KonnekTopaM (¢ oTBogaMu ¥ «eBpoKoHyc») Tpyb cuctembl AXIOpress He06X0AUMMO NPUMEHATD
coeauHeHUe NpsiIMoe C HAaKMAHOM raikou nog eBpokoHyc (apt. RTE 16.002 unu RTE 20.011), a Takke npecc-BTyNnKy ans
COOTBETCTBYIOLLEFO TUNA TPYyObl. B cnyyae npumeHeHus Tpy6 us cumntoro nonnatuneHa PE-Xb EVOH @16 u 20 npume-
HatoTca npecc-BTynku RTE 16.010, RTE 20.020, a ana Tpy6, apmMupoBaHHbix antommumnem PE-Xb/AL/PE-Xb @16 u 20, -
npecc-sTynku RTE 16.001, RTE 20.001.

B cnyyae npumeHenus Tpy6 m3 cumtoro nonmatuneHa PE-Xb EVOH npumenstotcs npecc- BTynkm RTE 16.010, RTE 20.020.

7.2.12. Craxka v 6eToHMpoBaHHe

CTspKkKa CUCTEMbI MOBEPXHOCTHOMO OTOMIEHMS LOMMKHA M3rOTaBAMBATLCS B COOTBETCTBMU C TpeboBaHnamm CHul 2.03.13-88 «[Monbi»
n CHuM 3.04.01-87 «M3019LMOHHbBIE M OTAEN0YHbIE MOKPLITUAY. TONLLMHA CTIXKKM PACCUMTLIBAETCS B COOTBETCTBMM C YKAa3blBaEMOM
HecyLwen CNoCOBHOCTLI0 34aHMS. TOAWMHA CTKKM Hag Tpybamum fomkHa BbiTb He MeHee 45-50. Mapka 6eToHa - He Huxe M-300
(B-22.5).

Mepen 3anMBKOM CTSXKKM OYUCTUTb MOBEPXHOCTb OT rPsA3u v Mblan. Bo BpeMs yknaaku cTskku B Tpybax cnepyeT noanepXunBaTh AaB-
nexune He MeHee 3 6ap. CucteMy MOBEPXHOCTHOrO OTOMIEHMSA U CaMy CTSHKKY CledyeT NpefoXpaHsTh OT 3aMep3aHus (Temnepatypa
XMAKOWM CTSXKKM JOMKHA ObITb He Hmke 5°C).

Teepaetowas CTsKKa AOMKHA ObiTb 3aLUMLEHA OT CKBO3HSAKOB M APYrMX HEBNAronpuaTHbIX ycnosuid. [ocne yknagku B TedyeHumn 7
[LHEeM CTSKKa [LLO/MKHA XpaHWTbCS NOA CI0EM BNarocoAepallero Matepuana. Bpems nonHoro 3ateepaeBaHus CTSKKM COCTaBnsieT
He MeHee 28 aHel. HegonyCcTMMO yCKOpATb 3aTBEpPAEBAHNE CTKKM.

7.2.13. MNnactuoukatop

MnactndukaTop £06aBASETCH B LEMEHT C Lie/Ibio MOBbIWEHUS ero TekyvecTu. [1oBbIeHne TeKy4ecTn LeMeHTa CHUXAeT Heobxo-
[IMMOE KO/IMYEeCTBO BOAbI NMPU ero 3aMellnBaHum YMeHbLIAEeT ero NopucToCcTb Noc/e 3aTBepaeBaHus. bnarogaps stoMy onTMMmU3u-
PYIOTCS XapaKTEPUCTUKM LLEMEHTA: OH CTaHOBMTCA Bonee NoAaTAMBLIM 1 BoNee YCTOMYMBBIM K AaBNEHMI0. TaKMM 06pasoM, LeMeHT
nAeanbHO NOKpbIBAET NOBEPXHOCTb TPYObl, HE OCTaBNAN MYCTOT, KOTOPble 3aTPYAHAT Nnepeaayy Tenna. Kpome Toro, 31a fobaska
3a/lepXMBaET 3aTBEpAEBaHME LEMEHTA A1 UCKIOYEHUS BO3HUKHOBEHUS TPELLMH, BO3HWMKAKLLMX NPY BbICTPOM 3aTBEpAEBAHUM.

7.3. [poekTMpoBaHME CHUCTEM HAMONBHOTO OTOMAEHMS

7.3.1. OcHoBbI NPOEKTUPOBAHMS.

[poekTMpoBaHMe CMCTEMbI BOASHOMO TEMIOFO NOMa OCYLWeCTBASETCS B COOTBETCTBUM C TPEOOBAHMAMM CNEAYIOLMX HOPMATUBHbBIX
[OKYMEHTOB:

1. CHul 41-01-2003 - «OTONNEHMNE, BEHTUNALMS U KOHAULMOHMPOBaHMe». [TpuHATbI 1 BBeAeHbl B Aerctaue ¢ 1 aHBaps 2004 r.
nocraHoeneHuem focctpos Poccmm ot 26 mnoHs 2003 1.

2.CHuIM 41-02-2003 - «Tennosble cetuy». MNpuHATbI U BBEAEHbI B Aencteue ¢ 1 ceHTa6ps 2003 r. noctaHoBneHneM focctpos Poccum
ot 24 wnions 2003 r. Ne110.

3.CM 41-102-98 - CBoa npasun «lpoekTMpoBaHME M MOHTaX TPybONpPOBOLOB CUCTEM OTOMSIEHWS C MCMOMb30BAHMEM METaNN0-
NOMMEPHbBIX TPyO».

4. CHuIN 2.03.13-88 «[Monbi».

5.TOCT 25380-82 «3paHna 1 COOPYXeHUs. MeToa n3MepeHns NAOTHOCTM TEMI0BbIX NOTOKOB, MPOXOAALWMX Yepes orpaxaatoLime
KOHCTPYKLMM»

McxoaHbIMM A@aHHBIMU 418 MPOEKTUPOBAHMS SBASIOTCS:

*  MeCTOHaxOXAeHwue 3A4aHus (KTMMaTUyeckmne faHHble);

*  MO3TaXHble NNaHbl M pa3pes3bl, BbINOJIHEHHbIE B MacwwTabe;

*  MepeyeHb MaTEPUANOB, MCMOb30BAHHbIX B CTPOUTENLCTBE;

e MaTepuan U TONLWMHbI BCEX HAPYXKHbIX OrPaXKAEHUM, @ TaKKe BHYTPEHHUX, ECSIM OHU HAXOAATCS NMPOTMB HEOTarIMBAEMbIX
NOMELLLEHUN;

e MaTepuan u TUM OCTEKNEHMS: IBYXKaMepHOEe UM OLHOKAMEPHOE, 3aM0/IHEHUE CreuManbHbIMK ra3amu, Tun Npoduns, Kak
OKHO OTKpbIBAETCS;

*  Kenaemas Temriepartypa B NOMeLLeHWU;

e MaTepuvan NoKpbITUS NoNa A4S KaK4Oro NnoMeLLeHus;
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e TOMLWMHA W TUMN U30NALUK B NONY, MUHUMANbHAS TONLWMHA BETOHHOW CTSIXKM;
e pacnonoxexue rpebeHKM OTONNEHUS;

*  pacnonoxeHuwe mebenn B noMeLLeHUn (BCTpanBaemble WKadbl);

e pacnonoxeHue MaTepUanoB U TONLMHbBI KOBPOBbIX MOKPbLITUIA.

Takxke He0H6X0AMMO YTOUHUTL CeaytoLme BOMpPOCHI:

e BO3MOXHOCTb KOMOMHMPOBAHHOIO OTOM/EHMS B Clydae HOMbLIMX YAENbHBIX TEM0NOTEPb MOMELLEHMS, B 3TOM C/1y4ae HYXXHO
NPUMEHSATb CMECUTENbHbIE Y3/bl AN PA3AEeNeHNs OTONMUTENbHbBIX KOHTYPOB C pa3HbiMK TeMMepaTypamMu TENNOHOCUTENEN;

e OTOMNEHME BAaHHbIX KOMHAT B NIEeTHWUI Nepuno (MPUMEHEHUE 3neKTpUYecKoro oborpesa B Tenbli Nepuom);

e perynvMpoBaHue TeMnepaTtypbl B MOMELLEHWUM (DEryIMPOBKa MO KaXA0MY KOHTYPY/MOMELLEHUIO MU PErynMpoBaHue Temnepa-
TypOW NOLAoLLEN BOAI HA BXOLAE B KOANEKTOP, PACMONOXKEHUE LaTYMKOB TEMMNEPATYPbl B MOMELLEHMMN).

7.3.2. Obwue NoHsSTHS Ansi NPOEKTUPOBAHMS CUCTEM HAMOJLHOTO OTOMIEHMS

TemnepaTypa nopaioLen Bogel

Mopatowasa TemnepaTtypa MoxeT HaxoamTbcs B npefenax ot 40 no 50°C. Ecnm B kayeCTBe MCTOYHMKA Tenaa UCNonb3yeTcs Tenno-
HaCOCHas YCTAHOBKA, XenaTenbHO B3ATb TeMMNepaTypy NoAaroLwelt Boabl B KOHTYp HanonbHoro otonnexms 40°C. Bo Bcex apyrmnx
CNyYasx MOXHO MCMONb30BaTb N0OYH NOAAOLLYI0 TeMNepaTypy B YKa3aHHbIX Bbille Npeaenax.

lNepenan Temnepatypbl TEMNOHOCHUTENS B KOHTYpE

OnTvManbHbIV Nepenag TeMnepaTyp Ha BXOAE M BbIXOAE M3 KOHTYpa HanonabHoro otonieHus coctasnset 10°C. To ectb Temnepa-
TYpHbIN pexxum Takos: 40/35, 50/40. K coxxaneHuto, 4,06aBUTbCS 3TOMO 4aCTo HEBO3MOXHO, M MO3TOMY peKOMeHAYeMbI nepenag
HaxoauTcsa B npeaenax ot 5 0o 15°C. MeHbwe 5°C He pekoMeHayeTcs 6paTb M3-3a CMAbHO BO3PACTAOLLENO PacxXoha TenOHOCHU-
Tens yepes KOHTYp, 4TO NPMBOAMT K BobwmMM notepsam Hanopa. bonbwe 15°C He pekomeHayeTcs 6paTb NO NPUYMHE OLLYTUMOTO
nepenasa TeMnepaTypbl NOBEPXHOCTH NONA, MO OKHAMKU Mbl MOXEM UMETb TeMnepaTypy nona 27°C, a B KOHLEe KOHTypa OHa ony-
ckaetcs go 22°C.

TennonpuToku B nomelleHne

Tennonputok MoxeT 6biTb OT paboTatoLLert annapaTypbl U HbITOBOM TEXHMKM. TeMIONPUTOK B MOMELLEHWE Yepe3 MOTONOK YYUTbI-
BAETCH, eC/IM NOMELLEHUE BBEPXY MMEET TaKoe e HanosbHoe oTonneHue. PacyeT MHOro3TaxHbiX [JOMOB HY>HO BECTU C BEPXHErO
3Taxa K HWXKHeMy. Hanpumep, notepu yepes non B NoMeLLeHUM, PACMONOXKEHHOM Ha BTOPOM 3Taxe, IBASIOTCS NONe3HbIM Tenso-
NPUTOKOM A1 MOMELLEHWS PACTNONOXEHHOTO HA NEPBOM 3Taxe. [pu 3TOM None3HbIi TeNoNpUTOK NOMELLEHWS HA NEPBOM 3Taxe
npuvHumaeTca He 6onee 50% OT noTepb NOMELLEHMS HA BTOPOM.

HnuHa koHTypa

OnTuManbHag anuHa KoHTypa coctasnsget 100 m. Ecnv B noMelleHnn yknaabiBaetcs Aga v 60nblie KOHTYpOB, X AJIMHY MO BO3-
MOXHOCTM HY>XKHO CMPOEKTUPOBATb OAMHaKOBOM. Eciv nnowwaas nomeLLeHns o4eHb Mano 1 NoTepwu Tenna u3 Hero HeBenuku (Tya-
NleTHas KOMHaTa, y4acToK nepes BXOAHbIMU ABEPbMU) MOXHO 06beAMHATL KOHTYPbI, TO €CTb OTan/iMBaTh ero ot 06paTHoM Tpybbl
CoCefHero KOHTypa.

MNoTepu Hanopa

oTepu Hanopa B KOHTYpe HaMoAbHOIO OTOMAEeHMS He AOMKHbI npesbiwats 20 klMa (20 000Ma). Ecnm KoHTYp MMeeT noTepu Hanopa
6onee 20 klla, HYKHO pacxon TENIOHOCUTENS AKX pa3buTb MaoWaab Nona B NOMELEHMM Ha HECKONbKO KOHTYPOB.
MUWUHUMaNbHbIA pacxoa, TeNIOHOCUTENS Yepe3 KOHTYP

Mpy NPOEKTUPOBAHWUKM HAMNOMBLHOTO OTOM/IEHUS CEAYET MOMHUTb, YTO Ha PEryUPYIOLLEM BEHTUNE MOXKHO BbICTaBUTb MUHUMANbHbI
pacxof, TEMNOHOCUTENS HA KaxXKAabI KOHTYp He MeHee 27-30 n/4. B npoTMBHOM Clly4ae HYy>KHO 006beanHSATb KOHTYpbI.
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Cxembl yknagku tpybonposopos:

e CMEepeMeHHbIM LWarom

*  CMOCTOSIHHBIM LIArOM

CXeMbl C NepEMEHHbIM LIATOM YKNaaKM TPYOoNpOBOAOB NMPUBOAST K MOBbILEHHOM TEMMEPATYpe NOBEPXHOCTM Noa B MeCTax yMeHb-
LWEHHOTO Lara v MPUMEHSIOTCS A1s 30H C KPaTKOBPEMEHHbIM MpebblBaHUEM NtoAEN.

Mpu 3TOM CTAHOBMTCSI BO3MOXHbIM MOMTYUYWTb MOBbILUEHHYH TEMIOO0TAAYY C MOBEPXHOCTM MOMOB U 3HAYMTENBHO CHU3UTL HArpy3Kky
Ha oTOMneHue.

—.__ﬁ.-_.;__f;_:_
Tl il T | f ——— [

PucyHok 51. Mpumep yknagky Tpy6 € nepemMeHHbIM LaroMm. PucyHok 52. Mprimep yKnaaku Tpy6 C NOCTOAHHBIM LLIAroM.

Mpu yknagke Tpybonposonos cuctembl AXIOpress aig NOBEPXHOCTHOIO OTOMEHMS PEKOMEHAYETCS BblAEPXKMBATb Cefyolme
MUHWMaNbHbIE PACCTOSHUS:

OT CTEH U KOJIOHH — 50 MM;

OT AbIMOBbIX KaHaN0B, KAMUHOB, TMBTOBLIX KneTen — 200 Mm.

Mpu npoekTMpoBaHUM CUCTEMbI MOBEPXHOCTHOFO OTOM/EHUS HEO6XOAMMO YUUTbIBATb, YTO 3anpellaeTcs YKnaabiBaTb

Tpy6bl AN NOBEPXHOCTHOIO OTOMIEHUS B UIEAYIOWMX CITy4YasX:

*  Ha KaHaNM3aUMOHHble Tpy6bl;

*  M0A BaHHbIMU U AyLIEBbIMU KaBUHaMK;

*  YHWUTa3aMu u 6UAae, eUIN TONbKO OHU HE HABECHbIE;

*  [JIMHA OAHOro KOHTYypa He 6onee 120 m;

*  noTepu AaBreHUs B OAHOM KOHType He 6onee 20 k[a;

e War yknaaku TpybonpoBoaoB BbIGUPAETCA U3 YCIOBUS MaKCMMaNbHOW A0NYCTUMON TeMnepaTypbl NOBEPXHOCTU
nona B NOAOrPEBAEMOii 30HE;

e (du3Myeckas BO3MOXKHOCTb KagKu TpybonpoBoaoB € BbIGpaHHbIM LUAroM.

Cnocobbl yknagku KOHTYpoB Tpy6onpoBogos.:

e MeaHApUuYecKui cnocob yknagku;

e CMWpaneBuAHbIA CNOCOB YKNaAKH;

e CMMpanb, yNoxeHHas B bopMe MeaHapa;

e CMWpaneBUIHbINA KOHTYP C NPUrPAHUYHON 30HOM, yCTPOEHHOM 3a CYET OTAENbHOr0 KOHTYpPa;
e CMWMpaneBUAHbINA KOHTYp C NPUIPAHMYHOM 30HOM, yCTPOEHHOM 3a CYeT 06Lero KoHTypa.;

NNNNNN

PucyHok 53. PucyHok 54. PrcyHok 55. PucyHok 56.
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Mpw BbIBOpE TMNa yKNaaku TpybonpoBOAOB CUCTEMBI HAMOMBHOMO OTOMNEHUS CiefyeT PyKOBOACTBOBATLCS CEAYHOLWMMMU NpaBunamu:

e MeaHApuyeckuit cnocob yknaLku xapaktepusyeTtcs 601blIMM rpauMeHToOM pacnpeneneHms TeMnepaTypbl MOBEPXHOCTU NoNa;

e CrMpaneBWAHbI CNOCOb yKNALKM XapaKTepu3yeTcs paBHOMEPHbIM pacrnpeneneHeM TeMrnepaTypbl Ha MOBEPXHOCTH NoNa;

e CMMpanb, yNoxeHHas B GopMe MeaHLpa MCNob3yeTcs Npu 06orpeBe ANMHHbIX U Y3KUX MOMELLEHUI;

e CNUpaneBMIHbIA KOHTYP C NPUrPAaHUYHOMN 30HOW, YCTPOEHHOM 3a CYET OTAENbHOr0 KOHTYpPa, MCMOb3YeTCs MPpU OTOMIEHUM
NoMeLLEeHNs NPy NOMOLLM HanonbHoro oborpesa (MpY MUHUMANbHOM UCMONb30BaHUM PAAMATOPOB) M CIUPANEBUAHbINA KOHTYD
C NPUrpaHMYHOM 30HOW, YyCTPOEHHOM 3a CYET TOTO Xe KOHTypa.

War yknagku Tpybei

CaMbIM BaXKHbIM (DaKTOPOM, ONPeLeNnstoWwmMM Lar yknagku Tpyoeol,
aBnseTcs konebaHuwe TeMnepaTypbl Ha MOBEPXHOCTM nona. Mccne- 1,60
[LOBaHWS YyBCTBUTENbHOCTM CTOM YeNI0BEKa MOKA3bIBAKIT, YTO OH He
MOXeT pasnuyaTb konebaHus Temnepatypbl MeHee 2°C. ;

Mpu yknapke Tpy6onposonos cuctembl AXIOpress Heo6- ,
XOAMMO YUUTbIBATb «KNOrPaHNYHbIE 30HbI» KOMHATbI, T.€. 1,20 . '
Y OKHa Luar yKnagKu AomKeH ObiTb Yalle, 3aTeM MOXHO
ero nocTeneHHo yBennumBaTb. Takum o6pa3om, Mbl 7
OTCEKaeM XON0AHbII BO34YX OT HAPYXKHbIX CTEH U OKOH. 5 P
I
3
E 1,00 — /
e
s e — — — 25B1/m?
3 : 50 B/ m2
OcHOBHble NepeMeHHble BEAUYMHbBI MPU MPOEKTUPOBAHUM § ------- 100 Bt/ m?
e

oS
=<}
S

HanonbHOro OTOMIEHUS — 3TO: TEMNONOTEPMU, LWAr YKNAAKK TPy6bl 100 500 1000 Liiaz ykradku mpy6el, um
n Temnepatypa Boabl. CaMoOM BaXKHOW NepemMeHHON BeNNYNHOM
aBnseTca KoadhduumeHT Tenaonotepb. [py NPOeKTHbLIX pacyeTax
MOXHO OCTaBUTb NMOCTOSIHHOM BEMYMHbBI TEMMEPATYpPy BOAbI, UK
Lar yknagku tpyool.

PucyHok 57. Mpaduk 3aBUCUMOCTM TemnepaTypbl
TennoHOCUTENel OT Luara yKNagKu.

MNocTosHHas TemnepaTypa BoOA

[pv NOCTOSAHHOM BENUYMHE TeMMnepaTypbl MOAABAEMOrO TEMNIOHOCUTENS PA3fIMYHbIN War yKiaaku Tpybbl ByaeT ypaBHOBELIMBATD
HepaBHOMEPHOCTb pacrnpeLeneHuns TeMnepatypsl nona. MameHexue wara yknanku Tpyosl uMeeT 60nbLue Nosib3bl NPY NepemMeHHo M
Temnepatype. B [oMax ¢ pa3nnyHbIMU KOHCTPYKLMSMM NOMa pasHuua TpebyemMoi TeMnepaTtypbl TENOHOCUTENS MEX/Y STaxaMu
MOXeT 6bITb 6onee, yeM 15°C, B CBA3M C YEM TPYAHO KOMMEHCMPOBATb Pa3HULLY TeMMNEPaTyp TONbKO M3MEHEHMEM Wara YKNagaKu
TpyObl. [103TOMY CUCTEMBI OTOMNEHUS C NOCTOSIHHOM TeMMNepaTypoi TENOHOCUTENS NPUMEHSIIOTCS TaM, I HaMobHOEe OTOMNNeHue
BTOPOCTENEHHOE, WU B CNlyYae, KOraa NoAatoLas AMHKUS TONbKO C onpeaeneHHon TeMnepatypoi (K npuMepy, B Cly4ae NpuMeHeHus
0TpabOoTaHHOrO TENA AW TEMIOBbIX HACOCOB AJ1S YCTPOMUCTB HAMOMbHOIO OTOMIEHUS).

TakKe o1 OrpaHUYeHns ecTb U Apyrue NPUUKHBbI, TaKUE Kak TEXHUYEeCKne Heyao6CTBa YKNaLKku TpyO C pa3nnyHbIM LWaroMm, a Takxe
€CNu NPULETCS 3aMeHATb OLLHO NOKPbITUE MOMa Ha pyroe C MeHblUel TennooTAayen.

MocTosiHHbIM War yknaaku Tpy6b

pv NOCTOSHHOM LWare yKnaaku Tpybbl U3MeHSEeTCS TeMnepaTypa NoAatoLLen TMHUK. TakuM 06pa3oMm, ynpoLLaeTcs NpoeKTMpoBaHme
“ MoHTax. [py NpoekTMpoBaHUK HEOBXOAMMO MOMHWTb, YTO CYLLECTBYHT OrpaHUYeHUs TeMnepaTypbl TenaoHocutens. B cnyyasx,
Korga HeobxonmMa bonee BbICOKas TeMnepartypa, He06X0LMMO NPUMEHMUTb Pa3Hbli War YKNaaku TpyObl M pasHyo CXxemy neTau.
Ecnu war yknagku Tpy6sl, K npumepy, 400 mm BMecTto 300 MM, He06X0AMMO NOBbILWEHME TeMnepaTypbl Boabl Ha 10%. LLar yknagku
Tpybbl 200 MM cnefoBaTenbHO NOTPebyeT yMeHbleHUs TeMnepaTypbl Boabl Ha 10%. OgHako, HeobxoamMMOo 06paTUTb BHUMaHME Ha
TO, YTO NP 3TOM NOHaA0OUTCA Bonbllee KOAMYECTBO TPYD 415 OTONAEHWS OLHOM M TOM Xe NAOLaaun, U COOTBETCTBEHHO YBENYMUTCA
CTOMMOCTb CUCTEMBI (CM rpaduK 3aBUCMMOCTM TEMMNEPaTyphbl OT Liara yKnaaku Tpyo).
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7.3.3. PacyeT HanonbHOro otonneHus

[lns pacyeTta npMHMMaeM cnesyrLime faHHble:

Temnepatypa Bo3ayxa B nomeluenmm 20°C

Tennonotepw 3naHus coctaeasiot He 100 BT/M2, uckntoyas TenaonoTepu yepes non (orpaHuyeHue TeMnepatypsl noia go 29°C)
CxeMa yKnagku netenb — OAMHOYHBIA 3MEeBUK

War yknagku Tpy6sl 300 MM

[oHmxkeHne TeMnepaTypbl B netne Tpy6bl npubnmsutensHo 5°C

Metnn n3 Tpyb Royal Thermo PE-Xb EVOH @ 20x2,0 mm

oA N

1) PacyeTbl NpOM3BOAATCA, UCXOLS M3 Qoes™ 100 B1/M?, koTopasi NOKPbIBAET NOTPEBHOCTb SHEPTMM B GO/bLIMHCTBE Cy4YaeB 1 0be-
cneymBaeT TemnepaTypy nona 29°C, uto 9BA9eTCS MakCMManbHOM KOMGMOPTHOM TemMnepaTypow nona.

Cesi3b MeXAY g, ¥ TEMMEPATYPO MOJIA HE 3aBUCAT OT TaKMX NEPEMEHHbIX BENMYMH NPOEKTA HAMOBLHOTO OTOM/IEHMNS, KaK CKOPOCTb
noToKa v TemnepaTtypa BOAbl, War v rybuHa yknasnku Tpybsl, pasmep Tpyb M cxeMa yKnasnku netnu.

Bennuuna q_,, paccuutbiBaetcs: q = Q/ Smon Br/m?

roe: Q = Tennonotepu, BT; S = nnowaap nona, M?

non
OnpepeneHue Tennonotepu (P) SBNSeTCS OCHOBHOW YaCTbO pacyeTa Npu NPOEKTMPOBAHWM U 3aBUCUT OT KOHCTPYKLMM CaMOro 34a-
HMA. Tpn NpOEKTUPOBAHMM OTONUTENBHOM CUCTEMbI HEOOXOAMMO MOMb30BATLCS Ceaytowern GopMynou:

Obuwasn popmyna ana pacueta Tennonotepb (Q):

Q=ATx(U,_ xS, +U_xS_+U xS _+U xS +U_S +VxCpxpxnx1000/3600),Br

n Aep ~nep

FAE: NOT = MOTONOK, MO = MO, CTH = CTEHA, OKH = OKHa, ABp = ABepU, AT =T_ - THap ,°C

T,, = pacyeTHas Temneparypa B nomeuueHuu, °C

THap = pacyeTHasa HapyXxHas Temnepartypa, °C

U . = 0buwmit KoadpduumeHT Tennonepenayn ans NoOBEPXHOCTM NoTonka, BT/m2K

S, = MNOLWaAL NOBEPXHOCTW MOTONKA, M?

V = 06beM BO3ayXa B 34aHMMU/MOMELLEHNM, M3

Cp = yfnenbHasg TennoeMkocTb 1 M Bo3anyxa npu noctosHHOM fasneHuu, kx/krK okono 1,0 kx/krK (1 Dx=1 B1*c)
p = 1,20 kr/M* onsa Bo3nyxa npu Temnepatype 20°C

N = KPaTHOCTb BO34yX00OMeHa, pa3/yac

MNpumep:
Heobxoanmo paccumTatb Q. » COMNACHO CEAYIOWMM AaHHbBIM: ANNHA 34aHNS 15 M; wupuHa - 10 M, BbicoTa - 3,0 M.

Soor= 10x15 =150 M2 V= 150x3= 450 M3, n=0,5 pa3/uac

T, =20°C;T, =-15°C

Hap

U, = 0,2 Br/MK; U =03 Br/MK; U_ =0,3 Br/mK; U, =2,0 Br/MK; U,

n

=1,0 Br/mMK

p

Soer = 20 M%; SJpr =6 M?
Takum obpasom:
0=(20-(-15)%(0,2x150+0,3%x150+0,3%x104+2,0x20+1,0x6+75)= 7952 Bt
(VXCDXpXIOOOXn)/%OO =(450x1x1,2x1000x0,5)/3600=75

Q.= 7952/150= 53 B1/m?
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2) KoadduumeHT TennooTaaum nona

KosdduumneHT Tennootaaum nonaa,  cocrasnset 10-12 Br/mK.

a, . IMEET iBa KOMMOHEHTA: PAAMALIMIO U KOHBEKLMIO, KaXK/bIN 13
KOTOPbIX, MOKPbIBAeT 0kosio 50% ot obuwen a_ .

CpenHioto TeMnepaTtypy NOBEPXHOCTH MO/A ONPEAENSIoT Mo cie-
oywouwen opmyne:

AT= /a

tl‘lOn-tI'IOM: qpacu non
Mpumep:

Apoe =23 Bt/m% a_ =10 BT/m’K

n

t,=20°C;t _=20+53/10=253°C

3HayeHMe He AOMKHO NPEeBbllaTb MaKCUManbHYI0 TeMNepaTypy
nona 29°C.

ATa=t -t MOXHO OMpenesnTb No rpaduky TeNI00TAAYM
noBepxHOCTM nona (cM.puc 58). 3ToT rpadmK yunTbIBAET CBOMCTBA
NMOBEPXHOCTM Nona — ABASETCS M MOBEPXHOCTb MMaAKON (Kepa-
MUYeckKas NauTka) am LLePOXOBaTOM (KOBEP OT CTEHbI A0 CTEHDI).
MoHmxeHne TemnepaTypbl ATa paBHO npubaunsntensHo 5,3°C, k
Hel Heobxoammo npubasutb t = 20°C. Takum 06pasom, Temne-
paTypa nona 6yget coctanatb 20 + 5,3 = 25,3°C.

3) KoadduumeHT Tennonepenayn nokpbiTMs nona.

Tin 1 ToNWMHA MaTepurana NoKpbITUS Noa BAUSKOT Ha MOHUXKEHUE
TeMnepatypbl B LaHHOM cioe (puc. 59).

KoadduumeHT Tennonepenaym HeobxoanMMo paccumTaTh No cne-
oywouwen opmyne:

1/R=Md

roe:

R = TepMuueckoe conpotusneHue, Mm2K/Bt

A\ = KO3PPUUMEHT TennonpoBoaHocTH, BT/M°K
d = TonwmHa, M

Mpumep:

PaccunTanTe BennunHy KosdpduumeHTa Tennonepesaun 1/R gna
MJUTOYHOTO MOKPBITUS, MPU YCIOBUU, 4TO KOIDDULMEHT TENNONpPO-
BOAHOCTM nNanTku paseH 0,20 BT/M °K, TonwmHa 20 MM

Pacyet: 1/R=0,20/0,015=108BT

Mpumep 2:

PaccunTaiite noHWxeHWe TeMNepaTypbl Yepe3 NoKpbITUE Nona Npu
ycnosuu, yto 1/R=10 Bt/M? °C, Qo™ 53 Bt/M?

Pacuer:

MoHmxeHMe TeMnepaTypbl Yepes NOKPbITUE Nona npu gpacy= 53
Bt/M? 1 1/R = 10 B1/M?K onpenensietcs no rpaduky NOHUKEHUS
TeMnepatypsbl U cocTaBnsget npubansntensHo 5,5 °C.
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PucyHok 58. Ipaduk Tennootaauv NoBepxHOCTY nona.
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PucyHok 59. [paduk NoHWKeHNA TeMnepaTypbl Yepes NoKpbITUe
nona.
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Tabnuua 26. KoadpduumeHTbl TENAONPOBOANMOCTA

4) KOHCprKLI'Mﬂ nona MaTepunanoB NOKPbITUA Nona.

KoHCTpyKUMS nona MoXeT OblTb pa3IMiHOM: GETOHHbIE MOJbl, HACTeNEeH-
Hble, AepeBAHHbIE. Martepuan

Ko3a¢. TennonposoaHoCTH,

lMoHWxXeHWe TeMnepaTypbl Yepes pasfiMyHble KOHCTPYKLMM Nona noka- ELG
3aHO Ha puc. 60, rae: Kepamuka 1,00
JInHns b oTHOCUTCS K BETOHHBIM HAaNMBHBIM MonaMm (cnoi 6eToHa Hap, TeppakoTa 0,90
Tpy6oii coctasnget ot 0,030 go 0,070 m) Pe3uHa ans nonos 0,28
JIMHMS H 0THOCKTCA K HaCTeNeHHbIM NOaM C APeBECHOCTPYXXEYHOM Mau- MpaHmT 3.20
TOM TOoNnwmHoM 0,016 m ) Nnoneym 0.18
JnHma [ OTHOCUTCS K NONaM AepeBAHHOM KOHCTPYKLMM C APEBECHO-
CTpyxeyHom namnton TonwmHon 0,022 m 80% nnowaam nona nokpbITo Mpavop 3,40
aNlOMUHUEBLIMM TeNNOpPaCpeenuTeNbHbIMU MAaCTUHAMM Kosposoe nokpbiTue 0,09
MNapkeT 0,20
Mpumep: MBX anst nonos 0,23

PaccunTanTe noHmxKeHWe TeMnepaTypbl Yepes KOHCTPYKLMIO BETOHHOMO
MOHONIMTHOIO NOANa, NPW YCI0BUU, YTO TONLLMHA BETOHHOIO C/I0S COCTaB-

nset45mm,q = 53 Br/M’ \
M3 rpaduka (nHua b) BuaHO, 4To NoHMxKeHWe Temnepatypol AT, ., paBHO 00
npubamsutensHo 3,5°C. 5 / /

90
5) Temnepatypa BoApl 80 H
TemnepaTtypa BoAbl B TpybONpPoBOAaX HanobHOrO OTOMAEHUS onpeLe- / il
NAeTcs TeMnepaTypoi NoMeLLeHns, KoTopas AOMKHA ObiTb LOCTUTHYTA 70
npv onpeneneHHon gpacy. laHHag TemnepaTypa SBNnseTcs cpenHen
TemMnepaTtypoi Boapl. 60 B "'I‘ -1/
CHCTeMbl HaMONbHOTO OTOMJEHMS Yalle BCEro NMPOEKTUPYIOT C y4ye-
TOM MOHWXKEHUS TemMnepaTypbl B NeTnax npumepHo Ha 5°C. 370 mo- /:
XET ObITb BbIPaXeEHO, kak AT =t -t .= 5°C. HesHauuTenbHoe noHu- >0 /| / /
XeHue TeMnepaTypsbl B netne Tpybbl obecneunsaeT 6onee paBHOMEPHYHO I
TeMnepartypy nona. 40 T
AT .= 5°C o3Havaer, 4To TemMnepaTypa NoAaoLWen IMHUK Ten- / :
NOHOCUTENs paccuMTaHa nytem npubasnenmns 2,5°C K cpeaHeit Tem- 30 |
nepaTtype TennoHocuTeNs, a TeMnepatypa o6paTHOM IMHWUM TeNNOHO- / I /
CUTENS paccyMTaHa nyTeMm BblumTaHms 2,5°C oT cpeaHelt TemMnepartypsl. 20 f

|/
Mpumep: 10
o ! ATKOH

Paccuutaiite cpenHioto TeMnepaTypy, TeMnepaTypy nofatouero 1 obpart- 0 L >
HOTO NOTOKa TEMNOHOCKTENS B XXMIOM 3[4aHUM MPU YCNOBKM, UTO: AT = 5 10 15 20 25 30 °C
5°C,q . =53 Bt/M%4t =20°C. Tun NokpbITMA Nona — NAUTKa TONLLM-

pacy nom

HoM 20 MM. TN KOHCTPYKLMM Nona — 6ETOHHbIA MOHONWTHbIN NOA (C10M
Hag Tpyboin 45 mm).

PucyHok 60. Mpaduk NOHUXKEeHNA TeMMepaTypbl B pa3imny-
HbIX KOHCTPYKLIMA nona.

Pacyer:

Cpennsst Temnepatypa Bogpl, t =t +ATo+ AT +AT
ATa = 5,3°C(cM. rpaduk); AT =5,5°C(c™. rpadmk); AT,
T,,=20+53+55+3,5=343°C

Temnepatypa nogatowien aMHum TenaoHocutens, t =t + 2,5=343+25=736,8°C

Temnepatypa 06paTHOM IMHUK TennoHocutens, t o =t - 2,5=343-25=318°C

o = 3,5°C(cM. rpaduk)

Ki

C|

6) Pacxog Boabl

BennunHa pacxona BoAbl B CMCTEME HAMNOBbHOMO OTOMEHWS ONPEAENSETC KONMYECTBOM Tena, KOTOPOe A0MKHO BbiTh NepeaaHo
nony v 3a4aHHbIM MOHMKEHUEM TEMMEPATYPbI, M PACCUUTLIBAETCA MO Creaytollen dopmyne:

G =0x 0,86 /AT x3600

roe: G = Pacxop Bogapl, i/c; Q = Tennonotepw, BT

ATBop=t  -t.,°C
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MNpumep:

PaccuuTaiiTe pacxoA BOAb! /19 HACOCA B CUCTEME HAMO/IbHOTO OTOM/IEHMA B XKW/IOM 3AaHMM, UCTO/b3Ys CEAYIOLIME AAHHbIE: TEMIO-
notepu = 6304 Br; AT =5°C.

Pacuet: G =7952 % 0,86 /5 x 3600 = 0,4 n/c

Mnowasb NOMeLLEHNS MOXKET MU3MEHATLCS B 3aBUCMMOCTM OT MIAHUPOBKM MHTEPbEPA. TeNnnonoTepM NPAMO NPOMNOpLMOHabHbI
NAOLWAAM NOMELLEHMS M 3aBMCST OT PACNONOXEHUS AAHHOTO NMOMELLEHMS, KOIMYECTBA OKOH M HAPYXXHbIX ABepeit. COOTBETCTBEHHO,
neTav Tpy6 6yayT pasHOM ANMHbI.

Taknm 06pasoM, YeM HGonblue NoMelleHue, TEM Bbile TENIONOTEPY.

MNpumep:

PaccuuTaiTe pacxod BoAbl ANnAa OTAENbHbIX I'IOMeLLI,EHl/II;I AOMa, nCcnonb3ya cneayroume aHHbIE:
Q=79528% T, =5° S, =150m
A,,.10=10,12,20,18,15,8,5,12, 20,10 (150 m?)

n

Q,...-10=624,726,1050,1230, 906, 502,320, 756, 1230, 624BT (= 7952 BT)
Pacuer:

Q.,...=9 ... 0,86/ ATBMX%OO =624 x 0,86/ 5x3600= 0,03 n/c
Q,...,+-10=0,035,0,05,0,06,0,043,0,024,0,021,0,036, 0,06, 0,03 n/c (=0,4 n/c)

7) PacueT HacTpoek BEHTUEN Ha pacnpenennTeNbHbIX KONNEKTOPax.

OTNNMUNTENbHOM YepTOi MMAPABANYECKOrO pacyeTa CMCTEM HaMONbHOMO OTOMAEHWUS SBNSETCS UCMONb30BaHWE pacnpenenuTeb-
HbIX KONIEKTOPOB C BO3MOXXHOCTBIO NPeABapuUTENbHOM HAaCTPOMKM M Kak CNefcTBUe HaNnaHCUPOBKM OTAENbHbIX KOHTYPOB CUCTEMBI.
BanaHcMpoBKa 3aKKYaeTCs B BbIPABHUBAHMMW NOTOKOB MeXY KOHTYpaMu CUCTEMbI HANObHOTO OTOMNeHUs. YpaBHSB noTepu AaB-
NEeHUS, HXEeHep LOOBMBAETCS TOro, YTO Kaxabl KOHTYp ByaeT nonyyaTb HEOOXOAMMOE KOMMYEeCTBO TEMIOHOCUTENS ANg obecneye-
HWS pacYeTHOM TENIOBOM MOLLHOCTMU.

=A +A

pmax  —pk p kon

[ng 6anaHCMpPOBKM CUCTEMbI HEOOXOAMMO BbIMOMHUTL yCioBME: A
roe:
A - noTepu AaBNeHWs Ha OTBOLE KONNEKTOPA, yCTaHaB/MBAIOTCA PEMYNPYIOLLMM BEHTUIEM OTBOAA KONNEKTOPa;

P KO!

A, - BbIYUC/IEHHbIE NOTEPU AABNIEHMS B KOHTYPE CUCTEMbI;

A, .~ MaKCUMasIbHbIE MOTEPU AABNEHWS B KOHTYPE CUCTEMbI (BbIGUPAETCSA KOHTYP C MAaKCUMAsIbHbIMM MOTEPSIMM AABNIEHNS MO BCEY
LJIMHE, BKNtOYas NOLBOAKM OT KOMMEKTOPA A0 Havana 3MeeBumKa).
[pyrmu cnoBamu, MoTepu AaBNeHUs, KOTOPble HEOOXOAMMO BHECTM Ha KOJNIEKTOPE MpW NMOMOLLM HACTPOMKM BEHTUNS, AN1S ypaB-

HWBAHWS CONPOTMBAEHMI PA3IMYHbBIX KOHTYPOB Mexay cobow, byayT paBHbi:

p Kon p max P K
M3 npenblaywmx GopMyn BUAHO, YTO €AMHCTBEHHOM BEIMYMHOM, MO3BONSIOWEN YPABHSATb MOTEPH AABNEHWS B KOHTYPaX HAaMObHOIO
OTOMNNEHUS, ABASETCSH BEAMYMHA NOTEPH AABNEHMS HA BEHTWUE KOMNEKTOPA.
3HayeHWe noTepb AaBNEHUS HA OTBOAE B 3aBMCMMOCTM OT Yncia 060pOTOB BEHTUAS MAM 3HAYEHMS LWKaNbl NpeaBapUTeNbHON
HaCTPOWKM BEHTWUAS NPefoCTaBNseTcs NPOM3BOAUTENEM pAcNpefenuTeNbHOro KoanektTopa. Miam nepBoHavyanbHO HeobxoanMmo
BbIYWUCNTL COOTBETCTBYIOLWMIA KO3 DUUMEHT K o dopmyne:
Kv = GK/p kon ?
a 3aTeM 06paTUTLCA K TabnuuaMm, NpefoCcTaBNeHHbIM MPOM3BOAUTENEM, C KONMYECTBOM 060POTOB, HA KOTOPbIE HYXXHO NMOBEPHYTb
perynupyoLmii BEHTUb, B 3aBUCMMOCTH OT paHee BblYMCIeHHOro kosdduumerTa K v. Konmuectso 060poToB, Kak NpaBmio, CuMTa-
€TCS OT NOMHOCTbIO 3aKPbITOr0 BEHTUAS.

8) PekoMeHaaumm no 6anaHCMPOBKE KOHTYPOB HAMNO/IbHOrO OTOMJIEHMS

Mpw pacyeTe CMCTEM HAMOILHOMO OTOMAEHMS HEOBXOAMMO CNeAuUTb, YTOObI PaCYETHbIM pacxo TENAOHOCUTENS Yepes 0TBOA KON-
NeKTopa He NpeBbIlWan MakCMManbHoe 3Ha4YeHue, ykasaHHoe Ha rpaduke C rmapaBnnyecknuMmn xapaktepuctukamu. [ing yana kon-
NnekTopHoro Ansg Tennoro nona Royal Thermo paHHas BennMuuHa coctaenseT 2,5 m3/uac.

BanaHcMpoBKa KOHTYpPOB OCYLLECTBNSETCS MOBOPOTOM pacxoAoMepa pacnpenenuTenbHoOro KoanekTopa. Pacxonomep UMeeT LWKany
o1 0 go 5. Wkana HaHeceHa ang yaobCTBa CUMTbIBaHMS KomMyecTBa 060pOTOB pacxogomepa.
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Mepen HayanoM HanaHCMpPOBKM BCe pacXoAoMepbl MOAHOCTLIO 3aKPbIBAOTCS.
McxoaHbIMM 3HaYEHUAMM 1S pacyeTa YCTaHOBKM pacxooMepa U Havana 6anaHcMpoBKM CUCTEMBI SBNSHOTCS BEAMYMHA MaKCUMarb-
HbIX NOTEPb IAB/IEHNS B OAHOM U3 KOHTYPOB CUCTEMBI A 11 pacyeTHble NOTepu AaBNEHNS B OCTA/IbHBIX KOHTYpax A, npucoeau-
HEHHbIX K MOC/NeAyoLWMM 0TBOAAM OHOTO pacrnpenenuTenbHOro KoanekTopa.

PasHuua Mexay BENMUUHOM MaKCUMasIbHbIX MOTEPb AABNEHNS B OAHOM U3 KOHTYPOB A 1 3HaYeHWEeM NoTepb AaBNEHMS B TeKy-
LeM HaCTpamMBaeMOM KOHType ADK,ﬂBﬂFIeTCFI BEMYMHOM HACTPOMKM pacxogoMepa 4N AAaHHOMO perynmpyemMoro KoHTypa Apm.
3Haq HeoBXxoaMMbIi pacxof TEMNJIOHOCUTENS B PETYNIMPYEMOM KOHTYpe G, 1 TpebyeMyto BENMYMHY NoTepb AABNEHWS Ha perynstope
Pacxo/ia perynnpyemoro KoHTypa A . 1o rpaguky BbiGUpaeTCsi COOTBETCTBYIOLEE KONMYECTBO 0OOPOTOB PACXOAOMEPA.
OTcumnTtbIBaHME KONMYecTBa 060POTOB PACXOAOMEPA OCYLLECTBASETCS OT MONOXKEHWUS «MOMHOCTbIO 3aKPbIT». [IManasoH perynmposku
pacxoLoMepa COCTaBASAET «OTKPLIT Ha ¥2 060poTa — OTKpbLIT Ha 4 o6opoTax»

Onepauus, onuMcaHHas B M. 5, BBINOAHAETCS ANs BCeX KOHTYPOB. [ocne ycTaHOBKM Ha pacxofoMepax TpebyemMoro konunyectsa obo-
POTOB YCTAHOBMUTb Ha MECTO 3aLUMTHbIM KOMMAYOK.

[pn HEBO3MOXHOCTM BbINOAHUTL 6aNaHCUMPOBKY CUCTEMbI MYTEM OMNpefeneHms 3HaYeHUM HaCTpoeK pacxogoMepoB HeobxoanMo
M3MEeHSTb LUar yknaaku TpybonpoBoLOB, yUMTLIBAS, YTO TeMNepaTypa NOBEPXHOCTM MOMa He AOMKHA NPEBbILLATL 3HAYEHUIA, onpe-
[leNeHHbIX NS Pa3NMYHbIX FPYNM NOMELLEeHUN.

MoTepu faBneHns B O4HOM KOHTYpe He Jo/MKHbl npesbiwaTh 20 Kklla.
HeBsi3ka noTepb AaBNEHUS He AO/MKHA NpeBbiwaTh 15%.

pK’

Y3en KonnekTopHbin 1 Y3en KonnektopHbii 1
(3 BbIXOAA) (7 BbIXOZOB)

7.3.4. MNpumep pacyeta

PaCCMOTDVIM CnUcTeMy otonneHna o4HO3TaXXHOro XXMUnoro goma.

| ===
[aHHble: J e C
McxonHble AaHHble U3 pa3gena 7.3.3 , a Takxke: A(%

Tennonotepu: 9900 BT 2 .

. 2 —

Mnowagnb noma: 130 M? (knnas naowaap 40Ma) —
KoHcTpyKumst nona: beToH = )¢
Dl

7

—_— n

PucyHok 61. YepTex »unoro goma.

War 1. Tabnuua 27.

OCHOBHas KOHpUIYpaLMs CUCTEMbI HAMOJbHOTO OTOMEHNS Orpe- KomHata Hassahne nno,:ianb' MaTepman,:,::Kpbm
[lenseTcs MecToM pacnosnoXeHUs KONNeKTOPOB, KOTOPbIe LOMKHbI 1 KomHara oTgbixa 200 Mapker
HaX0AMTbCS KakK MOXHO BavKe K LieHTpy noMelleHus. Marucrpans-

Hble Tpy6bl MOTYT pacnonaratbCs Kak B roJy, Tak 1 B NOTOJIKE. 2 Cnanbha 14,0 K;’fﬁf:fj ;g’tﬁ‘;‘,},ﬁ‘,‘*
Ha pucyHke 61 n3obpaxeHsl netam Tpyb. lNogatowwmin NoTok Hanpas- Kepamnueckan
JIEH BAOMb BHELHMX CTEH FOMa, U NETAM PAacroNoKeHb! napannensHo 3 Bawnan 80 nnnTKa
LUTMHHOM CTOPOHE NOMELLEHWS AN YMEHbLIEHWUS KONNYeCTBa Cru- . Cranbis 16,042,5 KospoBoe nokpbiTue
60B. CHavana HeobxoaAMMO HA4YepPTUTb NET/IM TpYO B yAaNEHHbIX OT OT CTeHbI A0 CTEH®!
KONINeKTopa 30Hax, 4Tobbl M3bexaTb nepeceveHns Tpyo. 5 Chnanbhs 85 Kosposoe nokpbitne
Ocoboe BHMMaHWe cnesyeT yaenuTb MOMEHTY NPOKNaAblBaHWs Tpyo : OTCTERbI A cTERE!
CKBO3b BHYTPEHHMWE CTEHbI, YUMTbIBAS KOHCTPYKLMIO foMa. Ecin 6 Baran 8,5 Kepfl";::::m
Tpy6bl HENb3S NPONYCTUTb Yepe3 HecyLuMe CTeHbl, TO BO3MOXHO

370 cenath Yepes ,EI,BepHOVI npoem. 7 KyxHs 14,6 Kepamuueckas niutka
MomMewweHuns c 6onbwon naowanbo TpebytoT yknagku bonee s I 24 Napker
O[LHOM NeTun, 4To6bl OrpaHUYUTL pacHeTHble NOTEPU AaBNEHUS B

cvcteme. Takke NpoayKTUBHEE 06befMHWUTb NETNIN O4eHb MaNeHbKMX 9 Kopuaop 3,0 Kepf,",::::ac wan
roMmelleHuit (MeHee 5 M?). BaHHbIe KOMHATbI, AaXe NpW YCIO0BUM KoBposoe nokpbiTie
MaseHbKOM NOLWaau, 4OMKHbI MMETb OTAENbHYIO METH0 TPY6bl. 10 focresan komkata 105 OT CTeHbl 10 CTeHbl

154



KATAJIOT 2020 |

War 2. Pacyet MmakcMmanbHOM cpefHeil TemMnepaTtypbl BOAbI, MAKC L Tabnuua 28.

BenmunHa TennoBoOv Harpysku q, ., — PE3yNIbTaT Cleayloliero pacyera: Nomewerme | Tewneparypat
Qe = O/ A, = 9900/130 = 76 B1/m?

cpen

[ns Toro, 4To6bl ONpPEAenUTL NOMeLLEHNE C HaMBbICLIEN CpeaHel TeMmnepaTypoi Boabl, HE0b- 1 38,5
XOAMMO OCMOTPETb BCE MOMELLEHMS MO 0Yepenu. 2 43,4
HaunHaem, Hanpumep, ¢ noMeleHns N21, KOMHaTbl OTAbIXa C NAPKETHbIM MOKPbITUEM, ONpesenseM 3 327
Mo NIEBOM YacTW anarpamMmel Tpebyemyto TeMnepaTypy nosepxHocT1 nona (duarpamma. Pasgen 8). A 434
Haxoaum, 4To NageHue TemnepaTypbl Npu Aoes™ 76 BT/ M2 ons rnafKoi moBepxHOCTH (MapKeT) p on
coctasnget 7°C. MpnbaBnas 310 YMCIO K NPOEKTHOM TemnepaTtype nomeluenms 20°C, nonyyunm !

Cpe/iHIol0 TeMnepaTypy NOBEPXHOCTM Nona pasHoit 27°C. 3aTeM onpefensieM no cpeaHeit yactu 6 327
AuarpaMmbl nafeHne TemMnepatypbl B napkeTe. 7 32,7
Mapket nmeet 1/R = 10 B/ M2K (cM. npepbiaywyto rmasy «KosdduuneHT Tennonepeaaymn 8 38,5
MOKPbITUS NONA»). 9 327
Mpwn Qo™ 76 BT/ M2 nageHune Temnepatypbl coctaBnseT 7,5°C. 0 oy
3aTeM onpegensem no NpaBoi YacTy AMarpaMMbl NafleHne TeMnepaTtypbl B HAIMBHOM HETOHHOM ‘

nony (kpusas b). Mpwu Qo™ 76 BT/ M2 nageHune Temnepatypsl coctanseT 4°C.

Tenepb HaxoanM CpeaHioo Temnepatypy Boabl Ans nomeueHuns N2 1. OHa cocTaBnser: to= 27+75+4 =38 5°C.

[NoBTOpWTE OMEpaLMIo A9 KaXKAO0ro nomeleHus (cm. Tabnuuy 28). U3 BbllwenpuBeaeHHOM Tabnunupbl BUAHO, YTO MaKCUManbHas
cpegHas Temnepatypa Boabl 43,4°C.

War 3. Onpepenexne Temnepatypbl NOAAIOWEN NTUHUM TEMNTOHOCHTENS.

Y106bl NONYYUTH BENMYMHY TeMIepaTypbl MOAAOWEN TUHUKM TENJIOHOCUTENS M3 HACOCa, K MakKCMManbHOW CpeaHel Temnepatype
BOLbl HeobxoanMmMo npubasuTb 2,5 °C ( CM. NpeabiayLLyto rasy).

Taknm 06pasoM, TeMnepaTypa NOAALOLWEN IMHUKN TENNOHOCUTENS COCTABNSET:

b, *2,5°C=459°C

C|

Lar 4. PacyeT CYMMOPHOTO PACXOAQ BOAbI. Tabnuua 29. PacyeT 4NUHbI NETNN B KaXKAOM
rnomeLeHnm.

[na onpenenexns pacxoaa Boabl NpuMeHseM hopmyny:
G=(10x0,86) / (AT=x3600) = 9900x0,86 / 5x3600 = 0,473 n/c. ORI w2 " OT KoffeKTopa
CyMMapHbIi pacxog, Boapl coctasnseT 0,473 n/c.

Ne Mnowappb, | AnuHa netnn, PacctosaHne

1 22,0 68+12=80 2%6,0

2 14,0 47,6+11=59 2X5,5
War 5. 3 8,0 27,2+5=32 2X2,5

4 16,0+2,5 62,9+11=74 2X5,5
[nvHbI K401 neTam TpybonpoBOAHON CETU NpeacTaBaeHbl B Tabauue 5 85 85 2%05
Bbile. Heo6x04MMO NOMHUTb, YTO 06LLAA ANUMHA KaXKO0W NEeTAn BKIO- Obcnysmsaerc
YaeT AJIMHY OT KOMHaTbl 40 KoanekTopa U obpatHo. B nomeleHmnm N2 6 85 85 netneit nomey. Ne10
1, Hanpumep, 310 75M+(2%6,5M) = 80Mm. 7 14,6 42,84+1=44 2X0,5
JT0 caMas AfIMHHAg neTns. B gaHHOM cnyyae, roe Qo™ 76 B1/M?, piviH- 8 22,4 76,164+1=77 2X0,5
Has netns Tpy6bl He AOMKHA NpeacTaBnsTb HeynobcTea. TeM He MeHee, 9 3,0 10,2+5=15 2X2,5
BaXKHO 3aMETWTb, YTO NpU NpoekTUpoBaHum q_ = 100 B1/M? 1 Tpyboit 10 10,5 35,7+8=44 2X4,0

pacy

Royal Thermo PE-Xb EVOH 20x2,0 MM MakcMManbHasg AanHa netnm
He 4o/MKHa npeBbiwath 80 M (MomeleHue ¢ niowasbio 6onee 23 M),

LWar 6. Pacyet notepb aasneHus B netne camoit 60mbwon AnuHe.

Camas gnuHHas netns 80 M B noMeweHnn No1.

Pacxop Boabl B 31OV Netne coctaBnseT: G1=01x0,86/AT=x3600=(S1xqx0,86)/(AT=x3600) =22x76x%0,86 / 18000=0,08 n/C

MoTepu aaBnexHuns/M MoXHO onpenenvTb No avarpamme 8 (pasgen 8) ans Tpyb Royal Thermo 20x2,0 mm. [MoTepu faBneHns coctas-
nawot 0,14 kMa/m. Motepu nasnexuns 8 netne cocrasat 0,14 x 80 = 11,2 klla.

Lar 7. PacyeT noTepb AaBneHus B Konnekrope.

MakcuManbHbIN pacxon Boabl Yepes konnektop cocrasnset 0,08 n/c (4,8 n/uac).
Mo anarpamme (rnaBa 7.3.3) Npy MOMHOCTbIO OTKPbITbIX BEHTUASX NOTEPU AaBneHus coctasst 5,5 Klla.
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LWar 8. Pacyet notepb aasneHus B maructpansHom Tpybonpoesoge.

[nvHa mMarnctpanbHOM Tpybbl OT OTOMMUTENBHOMO KOTa A0 KonnekTopa coctasnseT 8,5 M (mofatowas + obpatHas = 8,5x2 = 17 m).
MNoTepwn pasnenuns coctasst 0,2 kla/m. MNoTepu fasneHuns B nogatowmx Tpybax B 4aHHOM cnyyvae coctasat 17x0,2 = 3,4 KMMa.
Tpybbl Royal Thermo, no cpaBHeHUIO C METANIMYECKMMM TpyOaMK, MOTyT SKCMIYaTMPOBATLCS NPU YCI0BKUM BONbLUMX NOTEPb AaB-
NeHns/M, NOCKONbKY Honee BbICOKasi CKOPOCTb NMOTOKA BOAbI HE MPUBOLMUT K 3p03MM UNU BO3HWKHOBEHWIO 3aMETHOTO LUYMa B NOJu-
MepHbIX Tpybonposoaax.

Lar 9. PacyeT cyMMapHbiX NoTepb AABNEHWUS B CUCTEME HAMONBHOTO OTOMNNEHMS.

Mcnonb3ys AaHHble, MONyYeHHble B Wwarax 6,7,8, Mbl nonyyaem:

MNoTtepwn pasnenus: B nemne 11,2 klMa; 8 konnektope 5,5 klMa; B MarncTpanbHbix Tpybax 3,4 klla.

CyMMapHble notepu fasnenusa coctasnaot 20,1 kila.

MoaBoauM mTorm ans Beibopa Hacoca AN AaHHOW CUCTEMbI OTOMAEHMS:

Pacxopn Boabl = 0,473 n/c

Tpebyemoe pasnenune = 20,1 kla

Tpebyemas Temnepatypa = 45,9 °C

[ing nonyyYeHMs NpaBMAbHOMO 3HAYEHWS NOTEPL AABNEHUS AN KAXKLOW NeTnu HeobxXoLMMO OTperynnpoBaTtb BEHTUAN 06paTHOro
Konnektopa. KonMyecrso MOBOPOTOB OT 3aKPbITOro NOAOXKEHWUS MOXHO HalTK No auarpamme. B gaHHoM npumepe B netie N2 1 Hau-
6onbluMe NoTepu AaBAEHUS NO BCEW CUCTEME, TAKMM 00pa30M, BEHTU/b AO/MKEH OblTb MOAHOCTLIO OTKPBIT, T.€. OTKPbIT Ha 5 060pOTOB.
3aTeM COOTBETCTBEHHO pPEryanpyroTCs ocTanbHble netTan. Hanpumep, B netne N2 1 notepu gasneHms AomkHbl coctasnats 11,2 klMa.
MoBTOpMTE 3Ty NpoLenypy LN BCEX NeTeNb B CUCTEME.

7.4. Topsapok NpoBefeHUs UCMBITAHUI CUCTEMBI BOASHOTO TEMIOTO Nosa

[ins npoBefeHUs UCMbITAaHUI CUCTEMbI MOBEPXHOCTHOIO OTOMIEHUS HEOOXO0AMMO MOMHUTB:

» [lpexae, YeM HayaTb 3aAMBaTb BETOHHYIO CTSXKY, HEO6XOAMMO NPOBECTU UCMbITaHWE AaBNEHUEM (ONPECCOBKY) CUCTEMDI
NOBEPXHOCTHOIO OTOM/IEHMUS.

» [lepen npoBegeHMEM UCMbITAHUI M 3aMYCKOM CUMCTEMbI HEOOXOAMMO NMPOBECTH ee NMPOMbIBKY BOAOM ANS yOaNeHMs 3arpsasHe-
HW, 06pa30BaABLUMXCA B MpOLECCe MOHTaXa

e Ha MOMeHT npoBeaeHUs UCTbITaHWI BCE rPeroLLME KOHTYPbI LOMKHbI 6bITb MOLKNOUYEHbI K KONNEKTOPY, CMOHTUPOBAHHOMY B LKAY.

e [pu 3anonHeHWn BOLOW KAXAOro OTAENbHOro KOHTYpa M flanee A0 KOHLA UCMbITaHWI aBTOMATMYeCKMUE BO3LYXOOTBOAYUKM
LLO/MKHbI BbITb 3aKPbIThl 415 NPEAOTBPALLEHMS UX 3a0MBaAHMS MbIIbID U YaCTUYKaMKU Mycopa. BeinyckaeTcs Bo3ayx yepes CamB-
Hble KPaHbl.

e ECnu KOHTYp NponoXeH U3 METannonnacT1KoBbiX Tpy6, TO 1S ONPECCOBKM CUCTEMbI MCMOMb3YETCS XON04Has BOAA, KOTopas
HaxoaMTCs nofA AasneHueM B 6 6ap B TeueHme CyTok. 1o ncredeHun 24 4yacos AaBneHMe LOMKHO OCTaTbCs HEM3MEHHBIM. OTO
1 ByLeT 03Ha4aTb YCNeLWwHOCTb UCMbITaHUS. Tenepb MOXHO NPUCTYNaTh K 3aAunBKe TPyD, 3an0NHEHHbIX TENOHOCUTENEM U HaX0-
LALLMXCS NOA faBneHneM, 6eTOHHbIM pacTBOPOM.

e Ecnu KOHTYp NponoxeH 13 Tpyb, BbINMONHEHHbIX U3 CLUMTOrO NOMM3TUNEHA, TO ONPECCOBKa NPOBOAMTCS MHaye. CucTeMy Harpy-
XatoT LaBNeHneM, npeBocxoaawmm paboyee B NonTopa pasa, HO He MeHbLUUM, YeM 6 Bap. Yepes nonyaca ynaswee nasne-
HWe BOCCTaHaBNMBaeTCs A0 HeobXxoanMoro ypoBHS. aHHyo npoLenypy NpoBOASAT TpU pasa, a 3aTeM Yyepes nontopa vaca B
nocnefHWi pas AOKa4YMBaloT JaBNEeHUE U B CUCTEME M OCTABASIOT €€ B NMOKOEe Ha CYTKU. MICNbITaHUS CUMTAOTCS YCMEeLWwHo npo-
BeLEHHbIMU, eC/IM NafeHVe AaBNeHne He npesbicuno 1,5 6apa 1 He 3aMeTHO CleloB yTeyek TennoHOCUTENS.

Ecnu HeT yBepeHHOCTU B TOM, YTO 06bEKT BYAET MOHOCTBIO FOTOB K Haya/ly OTONUTENbHOIO CE30HA, TO ONPECCOBKY Mpo-
BOAAT BO34YXOM. MHaue Tensble nosbl MOryT 6bITb Pa3MOPOXEHbI C HACTYNJIEHUMEM XONIOA0B.

CucTeMa cuMTaeTCa YCNewHo NpoLeawei rmapaBaMyeckoe/MaHOMETPUYECKOE UCTbITAHWE, UM HU HA OAHOM y4acTke
He 06HapYXXeHO pasrepMeTU3aLMU CUCTEMbI, U AABNEHUE He ynano 6onee, yeM Ha 0,1 6ap/uac.
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Mpw BBOAE B 3KCMyaTaLMIO CUCTEMbI MOBEPXHOCTHOrO otonneHns Royal Thermo HeobxoaMMo cnefoBaTh CleaytoLLen nocneno-

BaTENbHOCTU!

1.3an0NHUTL KOHTYPbI BOAOM, YAANUTb BO34YX U3 CUCTEMBI M UCMbITaTb B COOTBETCTBMM C UHCTPYKLMSMM, U3NOXKEHHBIMKU B M. 9.4,
3aTeM 3aKpbiTb BCE BEHTUIN NETENb U OTKPbITb 3aMOPHbIE BEHTUN, YCTAHOB/IEHHbIE HA NOAAOLLEM M 0BPAaTHOM KoNekTope.
2.3anonHUTb BOAOW NogatoWwmii 1 o6paTHbIM KONNEKTOpP, YAAIUTb U3 HMX BO3AYX C MOMOLLbI BO3AYXOOTBOAYMKOB

(B KOMNNEKTE C KONNEKTOpHbIM y3n0M Royal Thermo).

3. B MHOro3TaxHbIx AOMax yaaneHue Bo3ayxa Heo6X0AMMO HauMHaTh C KONIEKTOPOB, PAaCMONOXEHHbIX B NOABANe.

4.Y6epmTbCs, OTKPbIB BCE KOHTYPbI, YTO BO34yXa B cMcTeMe HeT. Ecnn Bo3ayx octancs, TO NOBTOPMTL BCe MpeablayLline AencTBuS.

5. Kak npaBumno, cucteMa NoBepXHOCTHOMO OTOMAeHMs nyckaeTcs nog aasnexHvem 0,5-1,5 6apa. BkntounTb OTONUTENbHbIM KOTEN
1 Hacoc. OTKPbITb Ha KOMNIEKTOPE OAMH KOHTYP, NPU 3TOM TemnepaTtypa AoMkHa pactu. CnycTs HekoTopoe BpeMs ropsyas Boaa
BHOBb NOCTYNaeT B TpyObl. [TOBTOPUTL LaHHYH OMepaLmio Ha BCeX KOHTypax.

6. [pu nycke KpyMmHOM cuCTEMbl HEOBXOAMMO OTKPbIBaTb OAMH KOMNEKTOP, @ 3aTEM OfMH KOHTYp Ha KonnekTope. Kaxabii Konnek-

TOp AOMKeH BblTb 060PYA0BAH 3aNOPHbIM BEHTUNEM.

7.TpoBecTn 6anaHCMPOBKY KaXA0M NeT/N C MOMOLLbI0 pacxofomMepoB. Ecnin nposecty 6anaHCUMpPOBKY HENPaBMbHO, TO BCS TEMO0-

Bas Harpy3ka ynafeT NnLlb Ha HEKOTOPbIE KOHTYPbI.

8. Eci ynpaB/iieHWe BEHTUNAMU MPOUCXOANT BPYYHYHO, TO HEOBXOAMMO NPOKOHTPONMPOBATL TEMNEPATypy BOAbI B KOTNE, YTOObI
n36exaTh ee NOBbILEHMS. DTO MOXKHO CAENaTb C MOMOLLbIO LAaTUMKA MOMA UK APYTMMU YNPABASIOWUMU YCTPOMCTBAMM.

9. Mpw MCNONb30BaHWM aBTOMATUUECKMX YNPABASIOLWMX YCTPOMCTB AN1S PErYIMPOBaHUS TEMMEPATypbl B MOMELLEHUSIX HEOOX0AMMO
CneauTb, YTOObI perynupytoLiee yCTPOWCTBO Ha UCTOYHMKE TEMNOCHABXEHUS U AAaTYMKM TeMNepaTypbl Oblin UCMPABHBIMM.

AKT onpeccoBKM ANA CMCTeMbl TOBEPXHOCTHOrO OTOMNNEHNA Royal Thermo

1. OnucaHne o6beKTa
Mo+HmaxHasa opeaHusayus:

Omeemc uc

O6vexm, adpec

MakcumaneHoe paboyee dasneHue:

Makct paboyas p pa:

Tenn106as MOWHOCMb CUCMEMbI OMONJIEHUS:

Tun mpy6.

Tun coeduHeHus,

2. rwnpasnmqea(ue ncnbiTaHnAa

8bINOJIHEHO
a.3akp 8ce wap KPaHbl Ha KO, pe[ ]
b. locnedosamensHo 0OUH 3a Opy2uM 3aNOTHUMb U NP omo p E]

¢. Boinycmume 803dyx uz cucmemoi ]

d. [lodame ucneimameneHoe 0asneHue: 1,5-KpamHoe paboyee 0assieHue, HO He MeHee 6 6ap|:|

e. Yepes 2 yaca cHosa dosecmu dassneHue o UCNbIMAmMenbHO20, MAK KAK B03MOXHO nadeHue dasnieHus
scnedcmaue pacwuperus mpy6 |:|

f. Cocmasumb cxemy Ha KoHMponbHOe 8pems ucnsimanus - 12 yacoe[_]

g. Cucmema s8/155iemcs ycnewHo npowedweli 2udpasaudecKue UCNbIMaxUs, eC/U HU Ha 0OHOM y4acmke He
06HapyxeHo ymeyek u dasnieHue He NOHU3UOCL 6onee Yem Ha 0,1 6ap 8 yac[]

Ykasarue: [pu yknadke cmaxku paboyee 0assieHue 00KHO 6bimb MAKCUMANbHbIM, YMOBbI Cpa3y MOXHO

661710 0GHAPYKUMb HezepMemuYHble y4acmKu.

3.MopTBepxAeHne

Mp P jocmu 6bina

p Ha 06pazom. Hasnuyue HezepmemuyHbIX y4acmxos

ubo depopmayuti He 06HApPyKeHo.

Mecmo np ucl

HAama

Cmpo! p u

MoHmax cucmembl mens1020 NoAa ocywecmsusn

Tennosoe ncnbiTaHne

Tensnogoe ucnsimatue (nepebiti Nyck CUCMembl) N0BEPXHOCMHO20 OMONJIEHUA HEO6X0OUMO NPOU380AUMb
nocsie mozo, kak 6emoH OKoH4YamesbHO 3ameepdeem, m.e. yepe3 21-28 dHell. Vicneimarus cnedyem Ha4uHamMeb

¢ memnepamypsl mensioHocumens 25°C, noci oy ee 0l Ha 5°C 0o coomeem-

CMBUA NPOEKMHbBIM 8€/TUYUHAM.

AKT nporpeBa Ana cucTeMbl NOBEPXHOCTHOrO oTonneHusa Royal Thermo

CoznacHo DIN EN 1264 4acme 4 aH2udpudHyto U yeMeHMHylo CMAXKU Heo6Xxo0UMO npozpesams neped
YKNaOKOU HaNosbHO20 NOKPbLIMUS.

/1ns yemeHmMHOU CMAXKU NPpo2pes Hado OCywecmeams He pakee, Yem Yepes 21 deHb, a Ona aH2udpudHoU
CMAXKU 8 COOMBEMCMBUU C YKA3aHUAMU NPOU3800UMens He paxee, Yyem depes 7 OHeli C MOMEHMA OKOH-

4aHuA pabom no 3anueke CMAXKU.

CoKf y 0 Bblle Bp BbICbIXaHUA u/unu n F
1 noc. T TV nporpesa (Temneparypa, TBO M Np Tenb-
HOCTb 3TanoB nporpesa) TpebyioT A0 Hayana Nporpesa nuc! 0 pasp co

CTOPOHDbI NPON3BOAUNTENA CTAXKKN n/vnn ozyu.;e('rsnmouqel?l 3aNMnBKY CTAXKMK cneuvna-

p opr
Cmp (i 06BeKkm:

@ IPOBAHHASA Op MOHMUPYIOWAs CUCMeMy OMOoNJIeHUs:
@ IPOBAHHASA Op 0CyWecmeAlowas 3ausKy CaXKu:

Mcnonb3syemas cucmema nosepxHocmHozo omonneHus Royal Thermo:

Tpy661 Royal Thermo (mun/duamemp, monujuHa CmeHKU, waz yknaoku):

Bud cmaxku: |:| uyemeHmMHas MoaWUHd, CM |:| aH2uOpUOHAA MONAWUHA, CM

Hama 3anusku cmaxku:

Temnepamypa 8030yxa CHapyxu 00 Ha4ana NPo2pesa.

Te 8030yxa 8 0o Hayana npozp

1. Yemanosume y P Py 8

pe Ha yposHe 20-25°C u noddepxusame

nocmosHHoU 6 medeHue 3 OHell:_

Jama Hayana:. HAama p

2. YcmaHosume MAakct 0 p y1o Ju} py ur P ees 4-x
OHell (He CHUXAA 8 HOYHOE BpEMS):

Hama Hauana: HAama P

B cnyqae HeucnpasHocmeli: Mpozpes npep (dama):.

BoisignieHHble Oeg

Cmpo KO

Mecmo, dama

Modnuce.

Komnarus, ocywecmensaiowas MOHMAax; cucmembl OMonsIeHuUs:.

Mecmo, dama

Moonuce
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8. KATANOTI MNMpoOAYKUMNI

Tpy6ubi
RTE 70.016 16x2,7 100
3 RTE71.016 16x2,7 10
x\ Tpy6a yHnBepcanbHasa MeTaniononumepHas RTE 70.020 2033 100
\ - D 1P E s & RTE 70.025 25x4,0 50
L - RTE 70.032 32x4,0 25
RTE 70.040 40x4,0 5
RTE 70.050 50x4,5 5
- RTE 80.016 16x2,0 200 |
Tpy6a 13 cumToro NonuaTuIeHa RTE 80.020 20%2,8 100
‘t"\ PE-Xb EVOH RTE 80.025 25x3,5 50 ‘
- RTE 80.032 32x4,4 25
RTE 90.016 16%2,0 200
\ - Tpy6a u3 cuTtoro nonustuneHa PE-Xb RTE 90.020 20x2,8 100
L RTE 90.025 25%3,5 50
DuUTHHMH
Mpecc-BTynku
MN306paxeHne ‘ HavmeHosaHune ‘ ApTuKkyn ‘ Pasmep ‘ Bec, rp | MakeT, Wt ‘ Kopobka, wt ‘ YnakoBka, WT
RTE 16.001 16 17 20 20 1700
RTE 20.001 20 26 10 10 1100
MNpeccerynka RTE 25.001 25 50 \ 10 10 550
ANA yRIBEpCanbrOM RTE 32.001 32 84 5 5 275
MeTannonosMmepHomn
TPy6bI RTE 40.001 40 120 ‘ 15 1 50
RTE 50.001 50 160 10 1 50
RTE 63.001 63 289 ‘ 5 1 20
RTE 16.010 16 14 20 20 1700
Mpecc-BTynKa ans PE-Xb RTE 16.011 20 21 ‘ 10 10 1100
n PE-Xb EVOH RTE 25.125 25 46 10 10 550
RTE 32.132 32 7 5 5 550
CoepuHeHus
M306paxeHune HaumeHoBaHue ‘ ApTukyn | Pazmep ’ Bec, rp ‘ MNakerT, wt Kopob6ka, wt ‘ YnakoBka, WT
RTE 16.004 16x 1/2" 75 10 50 200
CoepnHeHve npsamoe RTE 20.002 20x1/2" 77 10 50 200
C BHYTpeHHel pe3bboin RTE 32.003 ‘ 32x1" 229 1 20 80
RTE 40.002 40x11/2" 440 2 2 20
RTE 16.005 ‘ 16x1/2" 54 10 50 200
RTE 16.013 16 x 3/4" 76 10 50 200
RTE 20.003 ‘ 20x1/2" 72 10 50 200
RTE 20.004 20 x 3/4" 85 10 50 200
CoefuHeHve Npsmoe RTE 25.002 ‘ 25x1" 182 5 25 100
C Hapy>KHOIi pe3b6oit RTE 25.003 25x3/4" 138 5 25 100
RTE 32.004 ‘ 32x1" 206 1 25 100
RTE 32.014 32x11/4" 273 3 5 50
RTE 40.003 ‘ 40x11/4" 313 2 2 20
RTE 50.002 50x11/2" 420 2 2 10
RTE 16.006 ‘ 16x16 36 10 50 200
RTE 20.005 2020 53 10 50 200
RTE 32.005 ‘ 32x32 195 1 20 80
CoepviHeHune Tpyba-Tpyba
RTE 40.004 40x40 283 2 2 20
RTE 50.004 ‘ 50x50 450 2 2 10
RTE 63.004 63%63 580 2 1 5
RTE 16.020 ‘ 20x16 46 10 50 200
RTE 16.025 25x16 72 5 25 100
RTE 20.025 ‘ 25%20 82 5 25 100
Coeanrerive Tpy6a-TpyGa RTE 32.025 32x25 151 1 20 80
peayKuMoHHoe
RTE 40.032 ‘ 40x32 244 2 2 20
RTE 50.040 50x40 368 2 2 10
RTE 63.050 ‘ 63x50 480 2 1 5
RTE 16.003 ‘ 16x1/2" 78 10 50 200
RTE 16.016 16 x 3/4" 63 10 50 200
CoeguHeHve npsamoe RTE 20.012 ‘ 20x1/2" 59 10 50 200
C HaKWNAHOW raikon RTE 20.013 20 x 3/4" 90 10 50 200
RTE 25.035 ‘ 25 x 3/4" 174 5 25 100
RTE 25.014 25x1" 101 5 25 100
CoepauHeHve Npsmoe RTE 16.002 16 98 5 25 100
C BHYTpeHHel pe3bboin
(HaKknAHasA raiika, eBPOKOHYC) RTE 20.011 20 108 5 2 100
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TporHmku
M306paxeHune HaumeHoBaHune ApTukyn Pasmep Bec, rp MNakerT, wt Kopo6ka, wr YnakoBka, WT
RTE 16.007 16x16x16 80 10 50 100
RTE 20.006 20x20x20 120 5 25 100
RTE 25.006 25x25x25 222 1 10 40
TponHuk 90° RTE 32.006 32x32x32 41 1 10 40
RTE 40.005 40x40x40 610 2 2 10
RTE 50.005 50x50x50 939 1 1 5
RTE 63.005 63x63x63 1150 1 1 5
RTE 16.022 16x1/2"x 16 104 5 25 100
RTE 20.023 20x1/2"x 20 128 5 25 80
TpoiHuk 90° RTE 25.025 25x3/4"x 25 230 5 10 60
C BHYTpeHHel pe3bbon RTE 32.032 32x1"x32 398 1 10 60
RTE 40.140 40x1"x40 580 1 1 10
RTE 50.150 50x11/4"x50 710 1 1 10
RTE 20.007 20x16x16 210 5 25 100
RTE 20.008 20x16x20 220 5 25 100
RTE 25.004 25x16x25 174 5 20 80
RTE 16.021 16x20x16 210 5 25 100
RTE 20.021 20x20x16 110 5 25 100
RTE 20.022 20x25x20 183 5 25 100
N . RTE 25.021 25x16x16 134 5 25 100
UASHRTIEERP RTE 25.022 25x16%20 139 5 25 100
penyKUMOHHbIN
RTE 25.023 25x20x20 157 5 25 100
RTE 25.024 25x20x25 189 5 25 100
RTE 32.021 32x20x25 254 1 10 40
RTE 32.022 32x20x32 303 1 10 40
RTE 32.023 32x25x25 297 1 10 40
RTE 32.024 32x25x32 343 1 10 40
RTE 40.020 40x20x40 458 2 2 20
Yronku
M3o06paxeHune ‘ HaumeHoBaHue ‘ ApTukyn Pasmep Bec, rp ‘ MNakerT, wt ‘ Kopob6ka, wr ‘ YnakoBka, WT
RTE 16.009 16x16 59 10 50 200
RTE 20.010 20x20 84 10 50 200
Yronok RTE 25.005 25x25 159 5 25 100
CoefuHNTENbHbIN 90° RTE 32.002 32x32 290 1 10 40
RTE 40.006 40x40 429 2 2 20
RTE 50.006 50x50 682 2 2 10
RTE 63.006 63x63 720 1 1 5
RTE 16.023 16x1/2" 80 10 50 200
Yronok coegMHNTENbHbIN RTE 20.024 20x1/2" 93 10 25 100
C BHYTpeHHel pe3bboi RTE 32.007 32x1" 152 5 5 20
RTE 40.007 40x11/2" 186 2 2 10
RTE 50.007 50x11/2" 226 2 2 10
RTE 16.015 16x1/2" 72 10 50 200
Yronok coejuHNTENbHbI
C Hapy»KHo pe3bboii
RTE 32.008 32x1" 155 10 10 20
RTE 16.008 16x1/2" 200 5 25 100
Yronok
C HaCTEHHbIM KpenieHnem
RTE 20.009 20x1/2" 220 5 25 100
HaumeHoBaHune ApTuKyn Pasmep MNakeT, wT Kopob6ka, Wt YnakoBka, WT
MnacTnHa MOHTaXKHasn RTE 01.030 B 200 1 B B
A7 HACTEHHOTO yronka
MnactnHa moHTaxHaa 150 Mm RTE 02150 B 477 1 ~ ~
AanAa 2-X HaCTEeHHbIX Yronkos
KoHuoekm
M3o06paxeHune HaumeHoBaHune ApTuKyn Pazmep Bec, rp ‘ MNakert, wt Kopob6ka, wt | YnakoBka, WT
KoHuoBKa pasbopHas 3/4"
(eBPOKOHYC) ANiA MeTannononu- RTK 16.034 16 52 10 50 200
@@ MepHoW TpyObl 16x2,7
@ KoHLoBKa pa36opHas 3/4"
(eBpOKOHYC) Ana Tpy6 PE-Xb RTK 16.134 16 48 10 50 200
1 PE-Xb EVOH 16x2,2
@ Oumurr konneKTopHblii RTE 09.016 16 38 1 10 100
@ ‘eBpOKOHYC" 16x2,0
W LR (ISR RTE 09.020 20 45 1 10 100
'eBpPOKOHYC" 20x2,0
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MNopknioueHne paanaTopos

N306paxeHne HavmeHoBaHue Pa3mep ApTuKyn Bec, rp MNakeT, Wt Kopob6ka, wr YnakoBka, Wt

MorraskHas Tpy6ia 16, L-330 MM RTE 16.030 1 10 40
ANA NoAKNYeHNA pagnatopa
15 MM, KoHeuHan 20, -330 Mm RTE 20.030 1 10 40
MorraskHas TpyGia 16, L-330 Mm RTE 16.040 1 10 20
ANA NoAKNYEHNA pafnaTopa
15 Mm, npoxoaHan 20, 1-330 Mm RTE 20.040 1 10 20
KoHuoBKM Ang npucoeamHeHNss MOHTAXHbIX TPYHOK

MN306paxeHne HaumeHoBaHne ApTuKyn ‘ Pasmep Bec, rp MNakeT, Wt Kopo6ka, wt YnakoBka, WT

KoHUOBKa AnAa MOHTa)KHOW

RTE 12.030 15x 1/2" 30 1 50 200
TPy6KM

KoHUoOBKa An1A MOHTa»KHOMN

RTE 34.030 15x 3/4" 40 1 50 200
TPY6KM (EBPOKOHYC)

KpOHbI LapoBble C AKCHUANbHBIM COEAUHEHNEM

M306paxeHune ‘ HanmeHoBaHune ‘ Pa3mep ‘ ApTuKyn ‘ Kopo6ka, wt ‘ YnakoBKa, T
16x1/2" RTE 16.112 25 150
KpaH WapoBbiil € akcManbHbIM COeArHeHeM
1 HaKNOHOW rakomn
20x3/4" RTE 20.134 25 150
16x1/2" RTE 16.113 25 150
KpaH WwapoBbii c npecc-coejuHeHnem
1 BHYTpPeHHel pe3bboi
20x3/4" RTE 20.135 25 150
MnnHTYyCcHOS passBoaka
MN306paxkeHne ‘ HanmeHoBaHne ‘ ApTuKyn | Pasmep ‘ YnakoBKa, Wt
KomnnekT ¢puTuHros
ANA NPUKTYCHOTO RTE 15.005 16MM 10w,
nopKno4YeHns
pagmatopa

Wuctpyment Royal Thermo ans montaxa

N306paxeHune HavmeHoBaHue ApTuKyn Pa3mep Bec, rp YnakoBka, Wt
T J
KomnnekT pyuHoro
‘ ROYAL THERMO ‘ VHCTPYMeHTa iNA MOHTaxa RTT.16.032 16-32 6 800 1

Tpy6onposopos
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Kpenex ans moHTaxa Tpybonpoeonos

MN306paxeHune HanmeHoBaHue ApTuKyn Paszmep YnakoBkKa, WT
RUS-038 3/8"(14-18mm) 100wrT.
OMGKO012 1/2"(20-24mm) 100wT.
OMGK034 3/4"(25-29Mm) ‘ 100wT.
OMGKO001 1"(32-37Mm) 100wrT.
OMGK054 5/4"(40-45Mm) ‘ 100wrT.
ISTRINL M S QYD OMGK064 6/4" (47-52mm) 100wr.
BaHHbIN XOMYT Ansa Tpy6 ¢
Pe31HOBOW MPOKNaAKoM, OMGK002 2"(58-62mMm) ‘ 100wT.
605n1TOM K
" gobenem OMGK212 2 1/2"(75-80mm) 100wrT.
OMGK003 3"(87-93mm) ‘ 100wrT.
OMGKO004 4"(106-111Mm) 100wrT.
OMGKO005 5"(132-137mm) ‘ 100wrT.
OMGKO006 6"(155-162mm) 100wT.
OMGK008 8"(195-205mm) ‘ 100wrT.
RT K.F 16.200 716 200wrT.
RT K.F 20.100 720 ‘ 100wrT.
Oukcatop RTK.F 25.100 @25 100wT.
ana Tpy6
RT K.F 32.060 732 ‘ 60wWT.
RT K.F 40.040 740 40wT.
Ckoba AikopHan RTK.S 16-20.200 216-20mm 200w,
AnA Tpy6
PloGenb-kpiok RT K.DO 16-25.030 #16-25mm 30w,
OANHApPHbIN (70mMm)
RTK.DD 16-25.030 #16-25mm 30w,
(70mm)
[io6enb-Kpok
[BOVHON
#16-32mMM
RT K.DD 16-32.030 (100mMm) 30wT.
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YCJTOBUA SKCTITYATALMNA

[pOeKTMPOBaHME, MOHTAX M IKCMYaTaLMs CUCTEM OTOMNEHWS JOMKHbI OCYLLECTBASTLCS B COOTBETCTBUM C TPEBOBAHMAMU cnesy-
IOLLMX HOPMATMBOB:

FOCT 31311-2005 MPUBOPbLI OTOMMUTEJIbHBIE. Obwmne TexHMYeCKkmne yCnoBus.

AKTyanu3vpoBaHHas peaakums

CMn 60.13330.2012 CHwnl 41-01-2003

OTOMJEHWE, BEHTUIALMA N KOHOAMUMOHNPOBAHME BO3AYXA

AKTYanu3upoBaHHas penakumus

CMn73.13330.2012 CHwuM 3.05.01-85

BHYTPEHHWE CAHUTAPHO-TEXHWUYECKWE CUCTEMbI 3LAHNIA

[MPOEKTVMPOBAHME N CTPOUTE/TIbCTBO MHXEHEPHbBIX CMCTEM O1HO-

(I 51.106.2002 KBAPTMPHBIX XM/TbIX 1OMOB

C0 153-34.20.501-2003

[paBuna TeEXHUYECKOW IKCMIyaTaLMmu INEKTPUYECKUX CTaHLMIA 1 ceTeit Poc-
cuiickon Mepepaumu

HopmaTtueHble TpeboBaHuMS:

Tpe6oBaHue

UcTouHumk

OTonuTENbHbIE NPUBOPBI AOMXKHbI BbITb MPOYHBIMU U FEPMETUYHBIMU U BbIAEPXKMBATL NPOOHOE faBNeHue . 5.9

1 BOZbI UM BO3.YXa, NpeBbILIAtOLLEee He MeHee YeM B 1,5 pa3za MakcuManbHoe paboyee AaBneHue, HO He Me-
Hee 0.6 MMa. FOCT 31311-2005
OTonuTenbHble NpubopPbI, COBpaHHbIE C MOMOLLbI Hepa3bopHbIX COeAMHEHMIT, Hepa3bopHble CHOpoYHble ean-
HULbI, HAXOAALMECS NOA AABAEHUEM TEMNOHOCUTENS, A TAKKE CEKLMUW OTOMUTENbHBIX TPUBOPOB AOMKHBI Bbl- M. 5.3

2 LepXXMBaTb rMAPaBNMYECKME UCTIBITAHUS HA CTAaTUYECKYIO MPOYHOCTb NPY AABNEHUM: roCT 31311-2005
- He MeHee 3,0 MakcMManbHOro paboyero AaBneHUs - ANs INTbIX;
- He MeHee 2,5 MakCMMasnbHOro paboyero AaBAEHUS - A/1s MTPOYUX.

3 OTK/IOHEHUS 3HAYEeHWUS HOMMHAIBHOMO TEMNIOBOIO NOTOKA OTOMUTENbHOIO NPMHOpPa OT 3a8BAEHHOIO U3rOTO- n.54
BMTENEM LOMXKHbI ObITb B NpeAenax oT MUHYC 4% 1o natoc 5%. FOCT 31311-2006
OTonuTENbHbIE NPUBOPbI AOMKHbI BbITb MOCTOSHHO 3aMONHEHbI BOLOW KaK B OTOMUTENIbHbIE, TAK U B MEXO- n.10.2

4 TonuTeNbHbIE Nepuobl. ONOPOXHEHWE CUCTEMbI OTOMNIEHNS AOMYCKAETCS TONbKO B aBAPUMHbIX ClyYasx Ha FOCT 31311-2007
CPOK, MUHUMasnbHO HEOOXOAMMBIN AN18 YCTPAaHEeHUs aBapuu, HO He 6onee 15 cyT B TeueHue roaa. .
OTonuTenbHbie NPMOOPLI MOCNE OKOHYAHNA OTAENOYHbIX PAOOT HEOOXOAMMO TWATENbHO OYUCTUTL OT CTPOU- 1 103

5 TEe/IbHOTO MyCopa M NPoUMX 3arpssHeHnit. OTonuTenbHble MPUBOPLI, MOCTAB/SEMbIE YNAKOBAHHBIMU B 3aLLMUT- FOCT 31311-200
HYI0 MAEHKY, 0CBOOOXAAIOT OT HEE MOC/Ie OKOHYAHMS MOHTaXa. 31311-2006

6 OTonuTenbHble NpuMbopbl HEOOXOAMMO OYMLLATb OT MbIAK NEpPes HAa4aNoM OTOMUTEIBHOTO CE30HA U Yepes n. 104
Kaxnable 3-4 mec paboTbl. rOCT 31311-2007
Temnepatypa noBepXHOCTU AOCTYMHbIX YaCTEN OTOMUTENbHbIX MPUBOPOB, BO3AYXOHarpeBaTesei, a Takxke
TpybOMNpoOBOLOB CUCTEM OTOMEHUS U BHYTPEHHETO TEMNNOCHAOKEHNS HE LOMKHA NPEBbILIATb MAaKCMMaNbHO

7 LOMYCTUMYHO MO NPUNOKEHMIO [l C y4eTOM Ha3HAYeHUS MOMELLEHMIA B XKMbIX, 0OLLECTBEHHbBIX MM aAMUHU- n. 6.1.6, npun. [

164

CTPATUBHbIX 34aHUAX NN KAaTEFTOPUN MPOU3BOACTBEHHbIX nomeLleHui, B KOTOPbIX OHWU pa3MeLlaTCs.

B >KunbIx 34aHMAX MakcMManbHas TeMnepaTypa TeNA0HOCUTeNs AN ABYXTPYOHbIX cucTeM - He Bonee 95°C,
NS 0AHOTPY6HbIX - Hebonee 105°C

ClM60.13330.2012
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[lns oTonuTeNnbHbIX NPUOOPOB 1 TPYOONPOBOLOB B AETCKMX AOWKOMbHbIX MOMELLEHUSX, NECTHUYHBIX KNeTKax
1 BECTUOIONAX LETCKUX JOLWKObHbIX YYPEXAEHUI CneayeT NpefycMaTpuBaTh 3alUTHbIE OFPAXAEHNS AN1s
OTONUTENbHbLIX NPUOOPOB U TEMNOBYI M30NALMI0 TPYOONPOBOAOB.

L8t KMNbIX MHOTOKBAPTUPHbIX, 06LECTBEHHbIX, aAMUHUCTPATUBHO-6bITOBLIX M MPOU3BOACTBEHHbIX 34aHMI
CPOK Cy>6bl OTONMUTENbHbIX NPMOOPOB M 060PYL0BaHUS AOMKEH ObITb He MeHee 15 neT, TpyboNpoBOLOB - He
MeHee 25 ner.

HoMUWHanbHbIN TENNOBOM NOTOK OTONMUTEIbHOrO Npubopa He cieayeT NPUHUMATL MeHblUe YeM Ha 5% unu Ha
60 BT Tpebyemoro no pacuery.

[inuHy oTonuTenbHOro npubopa ciefyeT OnpenensiTb pacieToM U MPUHUMATb He MeHee 75% AnuHbI CBEeTOBO-
ro npoema (okHa) B 601bHULAX, AETCKMUX LOLIKObHbIX YYPEXAEHUSX, LUKONAX, AOMaX ANF NpecTapesbiX U UH-
BannaoB 1 50% - B XXMbIX U 0OLLECTBEHHbIX 34aHUAX.

Mpn NnprMeHeHUN AeKopPaTUBHbIX IKPAHOB (peLleTokK) y OTonUTeNbHbIX MPMBOPOB cneayeT obecneynBaTtb 40-
CTYN K OTOMUTENbHbIM MPUOOPaM LS UX OUMCTKH.

Y oTonuTENbHbIX NPUBOPOB CielyeT YCTaHABAMBATb PETYANPYIOLLY0 apMaTypy.

B KMNbIX M 0OLLECTBEHHbIX 34aHUSAX Y OTOMUTENbHBIX NPUOOPOB CAeAyeT, Kak MpaBuo, yCTaHABAMBATb aB-
TOMaTUYeCcKue TeEpMOpErynsTopbl. ABTOMaTU4eCKME TEPMOPErynsaTopbl AONYCKAETCS He YCTaHaBAMBATL Npu
TEXHMYECKOM 060CHOBaHUM. [1pyn MpUMEHeHMM LeKOPATUBHbIX 3KPAHOB MO 6.4.6 TEpMOPErynsaTOpbl LOKHbI
MMEeTb TEPMOr0/I0BKY C BbIHOCHbBIM JAaTYMKOM.

B cuctemax otonneHus cneayeT npeaycMaTpuBaTth YCTPOMCTBA ANs yAaNEHUs BO34YXA U UX ONMOPOXKHEHMUS.

Mpv MOHTaXe W HaNaAKe aBTOMATUYECKUX TEPMOPETYISTOPOB OTOMUTENbHbIX MPUGOPOB A TOrO YTOGbI B
npesenax CMCTeMbl MOXKHO 6bI10 AOBUTHCS MAEaNbHOTO TMAPABANYECKOrO YPaBHOBELWUBAHUS, A/ KaXA0r0
OTOMUTENBHOrO NPMBOPA AOMKHA 06ECneYnBaTLCS COOTBETCTBYHOLLAS BO3MOXHOCTb HACTPOMKM NYTEM Mpes-
BapUTE/IbHOW PETYIMPOBKM 3a CHET PEryMpyemMoro orpaHMYeHns Xoaa TEPMOCTAaTUYECKOTO KaamnaHa.

YKNOHbI NOABOAOK K OTONWUTENbHbIM NpUbopam cneayeT BbiNoAHATb 0T 5 Ao 10 MM Ha ANUHY NOABOLKM B CTO-
POHY ABMXeHUS TennoHocuTens. MNpu aanHe noasoaku 0 500 MM yKNOH TpyO BbINONHATL HE CneayeT.

PekoMeHAayeTCs NPUMEHATL ABYXTPYOHbIE CUCTEMbI OTOMIEHUS. B MO3TaXHbIX TPYOHbIX Pa3BOAKAX PEKOMEH-
LYETCsl NPUMEHST:

- «JIYYEBYHO» CXEMY C LEEHTPaNbHO PACMONOXKEHHbBIMM MOAALLMUM U 06PATHbBIM KOJIEKTOPaMK;
- MONYTHYH ABYXTPYBHYI0 CXEMY C pa3BOALKO/M MO NepUMETPY AOMA.

Pel’yﬂl/IDyI-OU.LyI-O apMatypy A4 OTONMUTENTbHbIX I'IDVI60DOB OD,HOTDy6HbIX CUCTEM OTONNEHUA CnenyeT NpuHn-
MaTb C MUHUMANbHbIM TUAPABNANYECKMM CONPOTUBNEHUNEM; ONA I']pl/l6ODOB ,EI,ByXpr6HbIX cnucTteM — C noB.bl-
LWEHHbIM COMPOTUBTIEHMNEM.

B kayecTBe 3anopHOM apMaTypbl PEKOMEHAYETCSA UCMOJb30BaTh WAPOBbIE KPaHbl.

n.6.1.7
(M 60.13330.2012

n.6.1.12
(M 60.13330.2013

n. 6.2.8
(M 60.13330.2013

n-6:4:4
(M 60.13330.2014

n.6.4.6
(M 60.13330.2013

n. 6.4.9
C 60.13330.2013

n. 6.4.10
(M 60.13330.2013

n. 549
(M 73.13330.2012

n.6.4.1
(M 73.13330.2012

n.7.2.2
(I 31.106.2002

n.7.2.8.2
(M 31.106.2002

n.7.283
CIM 31.106.2002
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FTAPAHTMMHBIE YCNOBMUY

Ha otonutenbHble npubopsl Royal Thermo pacnpoctpaHseTcs rapaHTus. [QpaHTna LeNCcTBYET C MOMEHTA MPOAAXKM Ha CPOK, yKa-
3aHHbIN HMXKeE:

AntomMuHueBble paguatopsl: Biliner ALUM, Revolution 500 u 350, Indigo 10 net
BumeTtannunyeckue panmatopsl: Revolution Bimetall 500 v 350, Indigo Super, Vittoria Super, Vittoria 15 net
bumeTtannuuyeckune pagnatopsl Pianoforte, Biliner 25 net
CranbHble naHenbHble pagnatopsel Compact, Ventil Compact, Hygiene 10 net

JnekTpUYecKkne KOMNIeKTyWme BHYTPUNOAbHbIX KOHBEKTOpoB Atrium FL

2 roga
(BeHTMNATOPBI, BNOKM YyNpaBAEHUS, TEPMOCTATbI) A

Ycnosus akcnayaTaummn Kaxaoro otonutenbHoro npubéopa Royal Thermo nponuncaHbl B TeXHMYECKOM nacnopte Ha npubop.

McnbiTaHUsS BHYTPEHHMX COHUTAPHO-TEXHUYECKMX HOPM

Mo 3aBepLUeHMI0 MOHTAXHbIX PaboT LOMKHbI ObITh BbINONHEHbI UCMBITAHUS CUCTEM OTOMEHUS B COOTBETCTBUM C TPeHOBAHUSIMU
CM 73.13330.2012 (aktyanusnposaHHas penakumns CHulM 3.05.01-85).

fMopoCTaTUYECKOe UCMbITaHWE BOLASHbIX CUCTEM U NMPUOOPOB OTOMNEHUS LOMKHO NPOU3BOAUTLCS MOL AABNEHWEM, PaBHbIM 1,5
paboyero gasnenus. Mo hakTy NpoBeaeHNS UCMbITaHWI COCTABNSETCS akT BBOAA CUCTEMbI M NPUOOPOB OTOMIEHUS B IKCNAYyaTaLMIO
B YCTAHOB/IEHHOM hopMe.

Skcnnyataums npubopa

JKCnAyaTaums CUCTEMbI OTOMIEHUS AOMKHA OCYLLECTBASTLCS B MOMHOM COOTBETCTBMM C HopMamu (I 60.13330.2012 1 CMN 73.13330.2012.

B npouecce skcnnyaTaumm Bo nsbexaHue Bbixoga npubopa M3 CTpos 3anpelLaeTcs:

e OTK/IKOYaTb NPMBOP OT CUCTEMBI OTONNEHUS (MepeKpbIBaTb 063 3aNOPHbLIX BEHTWUAS HA BXOAE M BbIXOAe Npubopa) 3a uckve-
HWEM CnyyvaeB TEXODCNYXKMBAHMS U AEMOHTaXa Npnbopa;

e pEe3KO OTKpbIBaTb BEHTU/M OTK/IOYEHHOIO OT OTOMEeHUs Npubopa Bo M3bexaHue rmapaBnnyeckoro yaapa;

e yCTaHaBAMBATb NPMOOP B CETb rOpPSAYEro BOAOCHADXEHMUS;

e MCMONb30BaTb TEMJIOHOCUTENb, HE COOTBETCTBYIOLLMIA TPEDOBAHMAM, NPUBELEHHBIM B TEXHUYECKOM nacrnopTe v B «[paBunax
TEXHMYECKOM IKCNAyaTaLUum 3NeKTPUYECKMX CTaHuMii U ceTeit PO» P, 34.20.501-95;

e CMyCKaTb TEMNIOHOCUTENb U3 CETU OTOMNNEHWS NpW NepepbiBax B paboTe 1 OCTaHOBKE B NETHWIA NEPUOL, 33 UCK/OYEHWEM aBa-
PUIAHBIX CUTYaUMI U NpodunakTMyeckmx pabort, Ho He 6onee 15 gHel B roay;

e MCNONb30BaTb TPY6bI M NPUOOPLI B KAYECTBE 3/1EMEHTOB 3NEKTPUYECKMX LiENeit, Hanpumep, 4s 3a3emMeHus;

e CaMOCTOSTE/NbHO OCYLLECTBASTb NEPEKOMMOHOBKY CEKLIMOHHbIX MPUOOPOB C LieNblo YMEHbLIEHUS UK YBEAUYEHUS KONMYeCTBa
CeKLMI, a TaKKe 3aMeHy OTAENbHbIX CeKLmin Mpubopos;

e [OMNyCKaTb feTei K BeHTUISM M BO3LYLIHbIM KNanaHaM, yCTaHOBNEHHbIM Ha npubope.

lapaHTUiHble 0bs3aTenbcTBa

e [apaHTus pacnpocTpaHseTcs Ha Bce AedeKTbl, BOSHUKLLIME MO BUHE 3aBOLA-M3rOTOBUTENS.

e [loa BbINOAHEHWEM FApaHTUIHbIX 00653aTeNbCTB MOHMMAETCS 3aMeHa CeKUMM paamaTopa C MpOM3BOACTBEHHBIMU AedeKTamu,
BbISIBNIEHHbIMUW B NpOLLecce 3KCnyaTaluu pagmuaTopa.

* [apaHTus He pacnpoCTpaHsaeTca Ha AedeKTbl, BO3HUKILME MO BUHE NOTPeOUTENS MM TPETBUX ML, B Pe3yNbTaTe HapyLleHUN
npaBua TPaHCMOPTUPOBKU, XPAHEHUS, MOHTAXa U YCII0BUIA IKCNyaTaLMM, YKa3aHHbIX B JAHHOM TEXHMYECKOM MacrnoprTe.
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CEPTUDUKATHI

CEPTUOUKAT COOTBETCTBUA

RoANEAAEH 0GA3TEABNON CepTHKATII
N POCCRUAr{6.800236
Cpox pehicronze. 10092018 o 09092023

MECTOHAXONA
Kipascxnh panow, Knpxa,
1133316000740, Tenecon:

"Posn Tepmo Pyc", aapec
., POCCHS, Bnaanmmpcrasn o06nacrs,
Knpxa: ynuua, a. 1, OFPH:
1133316000740, W T B{495)300.04.59, moxTpoman RO info@royal-thermo gy

TIPOAYKLIMA 034-2014

CEPTHUOUKAT COOTBETCTBUA

noAeRAmER 06AATEAMNOR CepTKATI
e pOCC RU.AT16.800231
Cpoxachicranxc 10,09.2018 o 05092023

Moce ocess Wapcee. 2. o
4501605211, e 4391808311, anexrponnan poure:
A R RS Tiar e, i 11053015

a1, OrPH:
info@royal-thermo.ru

ETCTBEHHOCTbIO "Posin Tepmo Pyc”, W'C
Mmm POCCHSI, Bnaaumwpexan o6nacts,
A1, OFPH:

ToAOK

Toy
wapi Royal Thermo: woseny PIANOFORTE 500 Bianco Traffico,
HANOFORTE&WWSM»,PIANOFORTEWN&SIH’WA«M!Z 262111130
‘GBI C MEXOCEBIM PACCTORHHOM 500 M. koA THBIA
CepuiiHuiil BiycKk.

Bunycraetca no: FOCT 31311-2005 3 7616991002

] roCT31311-2005

'BBIAAH HA OCHOBAHHH  nporoxons vcnsrraienit mwmuumu 1845
'MXO7-18, 1846-MX07-18, 1847-MX07-1, 1902-MXOT-18, 180-MX07-18, ToohAor-18or 200820

tayio- myrww (Tonmac,
 peruCTPaLIONNLIA HOMep FOCC RU.0001.21MXO7, o 31.10.2014; f1poTosons wcrbirarnh NeNa 08.18.125-56/18,
08,18.125-57118 or 26,07.2018. wep
.03.01013478.12.1:

 xOuCTRYRAA M wageuT, RU21HEOS; xcnepmioe

271220121, ©5Y3 "LIOHTD MIieNs! 1 IMAGNMONON & (0POAS MOCKbe® TCIH.RU.LOA.021, POT RO 008
680 0BY3 Snugesmononmn & RU.710060 o1

24.06.2015 ; AXT aHaIW3 COCTORNAA NPOA380ACTBA N 68103 oT 01.08.2018 .

orony Toprosod mapkn 2008)
Mwmmnwowﬂmmwuwﬂuwncm 252141430
CepuiiHbit BbInyCK. xoA THBIA
BeinyckaeTea no: FOCT 313112005 ABE01008.

CEP
MXO7-18, 1840-MX07-18, 1841-MX07-18 O 29,06.2018 . Aorivamenchid uewrp:
Teanr,

CEPTUOUKAT COOTBETCTBIS

noArexameit 06a3aTeABHON cepTHGKAIII
X pocC RUAT16.800229
Cpox peficrsnac 10,092018 [0 09092023

-mnm
A6 seam 11052008

Kipxascxh paiion, Kupxas, Mkpopaiion Kpacksti mwynmuowm
1133316000740, Tenechon: B{495)308-04-59, anexrponwan nowa: nfo@royakhermo.ru

ynwa, 2.1, OPH:

APy, MAKDOpaI
ﬂmtwoolw nechon:

x03 OK
034-2014 (KNEC 2008)
252111130

18TOpbi TOProBO#
qMLm(wm)mw

Thermo:

R0 12 Cexuii C MeXOceBbiM PACCTORNMEM 500 M.
Y *oATH

Buinycxaerca no: FOCT 31311-2005

BIA
7616981002

FOCT 31311-2005.

MKAT BHIAAH HA TlpoTokans AcnbTanR Natie 1738100071 o7 10082018
aw'*‘“‘m . IS MROT 18 o 26.08.2018 £ Ucnuaranwh denD xoBopyaceaNMe”

3 rex e, penieTpal
,numizmxm.wm 020141 12H\Maor

- RARU2IHERS; mmunmmﬂmunmzmn 122013 1 OBV Uantp mivan 1
 3muaeumonony 8 W ‘aTrectar axxpeauauui: POCC RU.0001.510895; Skcneprnoe sakniovenne N
68007 09.08.2016 7. wpcroR oBnacTY,

RARU.710080 ot 24 Mlsr.

& OPTAH

'OCT 31311-2005

736/1-MXO7-1 o7 19. 1839
“CanrexaBopyaoae’ OAO Hoyaio-
WCCIOAOBATENCKAR WHCTHTYT CBHHTBDHOR ouep POCC RU 0001 21X or 31 10.2018;
Dpororon voraraud e 0018126210 0702 002018 7, mmwm
RU 21HEO3; Srcneptioe

aTepuan,
m»nouwﬂmuﬂﬂﬂznm:r ‘96Y3 "Liowtp v wonorie o ropoge Mocme™
RUOATE1,ROCC RUIQ001 510886, Sucoapros sermrsesse

o
Sacosomo M 81 0103 082010 £ OBYS LlexTp nevensi

e mpowssontras Ny 8808 070106 2018

CEPTHOUKAT COOTBETCTBHA

RoANeAamei 0GA3ATEABNON CepTHpIKAIT
2 POCC RUAT16.800084

Cpox acitcranx ¢ 03102018 o 02102023

lhmsTectosons e 14121, FOCEH, Uooomein
e

Mociaa, rocess.
4991805211, G 45918082+

Foves FARG A 16 s 17

Kipasciui pafiow, Kipxa, Mnkpopaion Kpackill OXTAGPb, Mepeoviaickan ynuua, A. 1, OTPH:
1 % X thermo.u

>4 POAYKIIH KHEC 2000)

o6 “PoAn Tepwo Pyc", aapec
601021, POCCHS, 3
Kupxackwit paiton, Kupxau, mikpopaion Kpacueit OxTabpe, MNepsomaiickan ynuua, A. 1, OFPH:
1 Tenedon:

Tk

Toproso
‘mapi Royal Thermo moaenw VITTORIA SUPER 500 0T 4-x 40 15 cexuii ¢
MEXOCeBbiM PaccToRHHen 500

Buinyceaerca no: FOCT 31311-2008

2521.11.130
xoA THBIA
7616991002

TOCT 31311-2005

o7 19.05.2018 7.,

‘OAQ Hay\HO-UCEARAORATENLCON) HHCTHTYT COMHTOPHOR TEXNHI', DETICTEBLION6:H HOWEP POCC
- RU0001 21MXO7, 07 31. mmwnmmmmmwmzu 1s|mmwuo|u Vicnearensieil
UeNTD "CTPOHTENLHbIe MATepHANS), mvs, ", penvCT| RARU.21HEC3 o1
ﬂmlﬂﬂr m ﬂ|03ﬂm!47!!1|217|220|11 DBYS "LenTp mrmensi v
ropoae Mockse’ FCIH.RU.LIOA 021, POCC. RU.0001.510896; Jrcneprioe 3axnicuense Ne 680
Ys MR\IT‘MW - AT aMannaa.

wgewwMonorH B
‘COCTORHWA NPOW3BOACTEA Ne B8/06 T 01.06 2018 1.
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CEPTUDUNKATHI

< POCCHACKAA ®ELEPALMWA
CEPTHOUKAT COOTBETCTBHA

RoANeAamei 0GA3TEABNOR CepTHGMKATIN
X POCC RUAT16.800230
Cpox peiicramnc. 10092018 10 09.09.2023

>4 OPTAHIIO
“WwTepTecTCToOM”. aapec; 141021, POCCUA, Mockoscxan onacT. M paaow, 0p04.
Murrcan, yn Ensroosuercias. 19, hou. 14, Garmacnd axpoc. 126329, POCCH, opos
Hocs, rcess. Fraponuh 2. | et 1 roueer 1 32 3, Tenedhor
4987005211, e 499180831 sangmairy.
ouas: RARD 1AL 16, sugee: 1

Posn Tepuo Pyc?, anpec
 POCCH, 6racrs,

- Knpxauckuit pai mmwmmnmnmmuim
nmimnn W 8(495)308-04-59, anexTponnan noura: info@

"Posin Tepmo Pyc”, aapec
601021, POCCHS, Bnauuupexas ofnacts,
Kiupauconh panow, Kupas, Mikpopaion Kpacrisih OKTaGps, Mepsomaiickan ynwua, A 1, OTPH:
1133316000740, Tenecbow: 8(495)308-04-56, anextponan nowTa:Info@royarhermo fy,

m»ouxmu

OTONHTENbHbIE PAAATOPSI TOpFoBOA 034-2014 (KTIEC 2008)
wmopenu BILINER 500 (87/500), BILINER 500 Silver 28244145
S&h“ﬂm) wmmwrswnmw) 4-X R0 12 CoRUMR C S
user: Cepuifi (BILINER koA THBIA
ws' M"’.’.‘:w"“ ‘E"’ VRN say 7616991002
Buinycraerca no: FOCT 31311-2005

FOCT 31311-2005

(CEPTHOWKAT BUAAH HA OCHODAHMH _orouau e et 17981 4K07-1 o7 19052018 1824
'MXO7-15, 1826-MXO7-15, 1626-MXO7-16, 1827-MX07-18, 1828-MXDT-18, 1628-MXOT-1B o ot anter,

40009 POCC RU 0001 21MXT, o 3110 2014: poToRan veriswt Nt G5 16 126.21411, 0,18 125
POVCTRAMOHHb

VicnTaTe s USHTP “CTVONTEMbIbAE MATEPAGNL, FOHCTRYXLHN 1

mumamms—mwwm SILDINTSIZ 1227122002

| 95Y3 "LouTp rvwns w SnkaewONO b fopoge Mocxne" TCOH RU.LIOA 021, .510895; Sxcnopmoe.
mhmwmmwoﬁnwmmnmm.

Siarie o socazoter

O o aT
Neéa0sororce20rar

CEPTHOUKAT COOTBETCTBHSL

‘nomsemameh ofgaaTexbHOR cepTHGmKAII

e POCC RUAr16.800249
Cpoxaeficrsnac 14092018 o 13.08.2023

"WhropTecrCroon”, aagec 141021, POCCHA Wocroscaan 0Gnacrw Mumio padcn, 16903
MTose, 7. Eraroseusrccas, 19, fou. 14, GaRTIacod axpec: 129329 ropon
“Wropora 2. 1. roweceres N 1. uwaTs o 32,33, eneon.
pouTs: dssengmei . p

Mocras, ngoe
49918083211, Gac: 4991805211,
SRR AT vonae i1 S8 T00E

epuo Pyc”, agpec
801021, Poocm Bmmupan obnacte,
ynuua, . 1, OCPH:

“Poan Tepuo Pyc", aapec
501021, POCCIS), Bragnunporan mown
‘alior, Knipxas, Minkpopaion Kpacwit epsouaboan yrud. 7. 1

T sl sty S nemors

SEOAYEIY Toprosoit mapy (KNEC 2008)
Royal Thermo, woaenw BILINER ALUM 0. i

BoINYCK. 5

Bunycraerca no: FOCT 31311-2005 COATHBIA

7616981003

PEEPSISTizocs

Mporokoms 19.052018 7
07-18 07 26.06.2018 7. 3

'OAQ "HayNHO-4CCNA0BATENLCKAR WHCTYITYT GAHITApHOR TeXHIM', DBTHCTRAUMONEH HOMEp POCC

RU.0001 21MX07, 01 31,102014; nomwummmuuae 148110 o 1308 20181 Nenurarenvah
OHTD “CTPONTENSHbIE MATEPMANS, KONCTDYXLIN! W UIANW". POTUCTPIUHOHHS RARU 21HEO3 o7

G0t r: Jemepnie Sanasee N 7701 o:nmwmz 1227122012 £ 9573 o racummc

anugemnonor TCIH.RU.LIOA 021, POCC. 608 SMpimenice Samoieis Hees

POCCHACKAA GELEPALMA
CEPTUOUKAT COOTBETCTBUA =

ROAKERAmER O6A3ATEABHON CepTHHKATI
No POCC RUAT16,800239

Cpox sehcranne 10092018 o 09.092023

»& OPTAH
56} hmgTacrCrpose. sipec: 141021 POCCHA, Mockoscanchracr. I b9k, cpon
T s, 5 fou 14 Gameacu igee 25 FOCLIR o
Morias osat g 2. 1. nowaande B 1. s P 3. 33
505 e KDY enangmai
Voues: RARU11AT 1, susan 31053016

'Posn Tepwo Pyc", anpec
POCCHS, Bnagumwpckas obnacts,
mmnmmmu,mmwwmmmwm 8.1, 07PH:

“Pon Tepuo Pyc, anpec

., POCCHS, 3
Kupxa, OxtaGps, Mepsomalickas ynaua, a. 1, OPH:

034-2014

Aniomuneebie
Royal Thermo moaen INDIGO 500 o 4-X A0 12 CexLi ¢ MeXocessint S

oA THBIA
7616991003

Buinycxaerea no: [OCT 31311-2008

TOCT 31311-2005.

19.05:2018 ;.
rexo

'OAD "HayHo-HCENEAOBATE ILCAHR WHCTTYT CaNHTBDHOR TEX'HHAN, POTUCTDALINOK ML HoMep POCC
RU00D1 STHXOT, 0 $110 2034 MpoToron scnetant N 0618.126-9816 0 13.072018 Henurarensiun uowTp
u ", PerucTpaunonesd Houep RA RU.21HEO3 or 21.022018,
Semoisus I IOMT 21 un 1220127 @6Y3 TUTHENS K INHASAONOTVH B
menu 021, 10895, Sxcneptioe Sakniouenie Ne 680 9BY3 “Lentp
MRU 10060

8 mnmwmwm

POCCUACKAR GELEPALA S
CEPTHOHKAT COOTBETCTBUA

Ne  POCC RUAT16.800233

Cpoxaehersmnc 10092018 O 09.09.2023

Hirep? " saoee 11021, POCCHS, ocmeon oGech, M pao. 002

Marige . . Srmeveond axpec: 125329, POCCHS, ropoa

o, st z.vx-.-nn " rouran e 333 aracon
owep: RARUTIAT1S, swar: 11052018 .

*Posn Tepuo Pyc", agpec
So021, POCCHST, Bnapiporen oSnecrs,

ynuua, a1, OFPH:
1133316000740, umou 8(495)308-04-56, anexrponkan nowra: nnloﬂreylnnmm

"Pon Tepuio Pyc, agpec

601021, POCCHS|, Braswmwpoxan

Orratps, ynnda, a. 1, OFPH:

1133316000740, vamom o BL4SE)306.04.55, nerTpoma nONTE info@royalthermo gy

TIPOAYKLIMA p o 034-2014
Royal UTION 500 or 4 A0

paccrosnien 500 w. z 2521.11.130
‘Cepwisif Bbinycx. oA THBIA
Buinycxaerca no: FOCT 31311-2005

7616991003

TOCT 31311-2005

‘0RO "Hayuno-HeenenoaaTenbGRm WHCTHTYT TEXWAH', peruCTPALMONHB POCC
 RU.0001.21MX07, or 31.102014; Gior.
~ HOMep WchuTarensibii

or 19.062018 1
faoeanwe’

flpoTosone!
29.06.2018 .

1118 or 26.07.2018 .,

MTOTbHL® MATEpHAT, KOHCTPYKLANH 1 MIZENS", PENICTDBLUONNBIA HOMP
RARU21HE3: Honaprice 3axnoume s 770131013478 12.12 27.12 3012 . GEYS -LowTh rruome n
asunafonn  opgge Moome” [COH RU LIOA 021, POCC. RU 0001 510695: Jicnepmio asknossrus be 681

oSnacr,
68106 07 01.08.2018 1.
MHOOPMALIA 3,5, cooraeorsiun vawoouTos Ha ynasooey 1o
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KATANOT 2020 |

CEPTUDUKATHI

POCCHWCKAA GELEPALLUA

CEPTHOUKAT COOTBETCTBHA

RoANeAameH 0GA3TEABNON CepTHHKAIT
X POCC RUAT16.800234

Cpox peiicrsnnc. 10092018 O 09092023

OPFAHIIO
“VerTepTECTCTo0R, sapec: 141021, POCCHA, MocioRoxan oBnacrs, Wuvus pason, 0pod
Nefmvugs, yn. Brarosecsvca. 19, nou. 14, GoxTueco aspec: 126329, POCCUR, 1opo

Vrapeos 3. 1. rouesaris 1. rourar Nt 2. 35 g
: Rasen@mei . perucToIBROA

. rpoess.
4991805211, Garc 499180521
owap: RARU.TIAI 1, swaa: 11,05 201

“Poan Tepmo Pyc", apec
601021, POCCHFL

ynnua, 2. 1, OFPH:

“Pon Tepuo Pyc”, anpec
601021, POCCHA,
ynuya, a. 1, OTPH:
Tox Ok

1133310000740 m ﬂ‘ﬂS)M-&C anexTponKan noura: info@royal-thermo.

Toprosod 0342014
‘mapi Royal Thermo mogenu INDIGO SUPER 500 O 4-x 80 12 Cexupit ¢
MEXOCEBLIM PACCTORKHEM 500 uM. 252111130

Buinycxa : FOCT 31311-2005 SRl
sile i 7616991002

FOCT 31311-2005

CcEp
B33-MXO7-18, Soireod
0RO’ ezonaren CANMTAPHOR TEXHMER, DOTHCTOAMONHA HoMED.

RUSOTZAT, oSt o207 Moo seraaeh i 0. m:ummmﬂ BiE e resoramad

- yeHp MaTepuans, KOHCTPYKLM W . SarvcTpowh vouep

Mﬁuhnmmmwnmmnmuﬂﬂ 1327125012 1 GBS Ll vt

Snuzeulkononi & ropoRe Mockae" [GSH RU LIOA 021, POCC. RU.0001, 510605, OrcnepTios Sakmoerns M 660
RARU,710080 ot 24 :; AXT aranusa

o1 19.06:20187;

28 RU00121WXGT, or 31102014 Mjcromn e N 00182621718 7 0002016 7 paneravoe

CEPTHOUKAT COOTBETCTBHUA

RoANeAameR 0GA3TEABNON CepTHKATIN
N POCC RUAT16.800245

Cpox aeitersi e 10092018 o 09092023

1808211,
 RARU11AF16, awaa: 11,05 201

"Poan
601021, POCCHA
mwnmmmu.mwwmmmmynm- At oo

06 “Ponn Tepmo Pyc’, avec) |
., POCCHA,

Kupxascxu pafion, Knpwav, inkpopaiion Kpacwsih OcTsGpe, Mlepbowahckas ynia, 4. 1. OrFM
1133316000740, Tenechon: B(495)308-04-59, anextpokivan nowra: me

I'IPOAYKI.WLI 0342014

POCCHACKAA SELEPALLNA
CEPTUO®UKAT COOTBETCTBHUSA

noANeAAmEN 0GAITEABHON CepTIHKAIN
Ne POCCRUAT16.800237

Cpoxachicrannc 10092018 no 09.092023

Liie 5.3 Qe
133316000740, Tenechor: 5(495)308-04-59, anexTporHan nouTa: nfo@roya-the

“Porn Tepwo Pyc”, aapec

601021, POCCHA,
ynwua, 4. 1, OTPH:
1133316000740, Tenedhon: s(m):m« 56, anexTporas nouta: info@royak-her mo g

034-2014 (KNEC 2008)
25.21.11.130

xoATH BIA
7616991002

PaQUATOpb! TOProBOi
mapiw Royal Thermo: ogent VITTORIA 350 ot 4-x 20 12 ceiuit ¢
PAcCTORKHeM 350 M.

BhinycK.
Buinycxaerea no: FOCT 31311-2006

FOCT 31311-2005

o7 19.05.2018 7

 RARU21HEO3, 2922712 2012 1 063
anmgemAononv nmmnoe—fn:‘mwumoﬂ POCC. RU.0001.510895; SxcnepThoe dakniouenvie Ne 630
- o6Y3 RARU.710060 ot At awaniaa
MWnMWmmmun

ATCR Ha yaKooky
TOCT P 50460-92.

CEPTHOUKAT COOTBETCTBUS

ROAEAAIER 0AITEADON CepTIpIATI
No POCC RUAF16.800238

Cpoxcacacrsuzc 10092018 o 09.092023
% 0063637

Ponn Tepuo Pyc”, anpec.
s,

801021, POCH
Kupras, a1, OTPH:
1133316000740; Tsnecpo: 8(495)308-04-55, anexrpoKHan nowa; info@royaktherma.ru

“Posin Tepmo Pyc”, anpec.
601021, POCCUS, !mnmoﬁr-m
Kupaucuait paito, Kupxau, Mkpopa a.1, OPH:
1133316000740, Tenedon: 0(405)30&04-50 anexTpoHHa nowTa: Hoovwmm&

Wapet Royal Thermo: wogen REVOLUTION BIMETALL 350 or 4-x A0 12 S
Memm 350 . A

mmxoc‘_ : xoA THBIA
Buinycraerca no: FOCT 31311-2005 S

FOCT 31311-2005

IR0

B eian "Can
- OAD "HaysHO-HCEROBATENLCIY AHCTHTYT CAHATAHOR TEXHIKA", PETICTEALNONHAA HOMED
Ruowvzmxm or 31.402014; Mmmmmumminwwarnwzom peniCTpauHOKHbil
uenTp (50 MBTEDWANSI, KORCTRYELIAW H U3ACMNA', PETVCTPBNONHSIA HOMED.
| RARUZIHEDS, Srcnopmios Sakmosemio I 7.01 031 O1SATS 1212 27 12 20121 9BY3 Lltp v
‘InkgewvcONM B

o
ropone Mockme” [CIH.RU.LIOA 021, POCC, RU.0001.510895; Sxcrieprioe axnioueine Na 850
'RARU.710080 o7 24.06 2015 1, AT anansa

e
‘COCTORHIA NPOISOACTEA Ne BB/0S T 01.06.2018 1.

034-2014 (KNEC 2008)

Coreu B 2 25.21.11.130
Beinyckaerca no: FOCT 31311-2005 KoATHBIA

7616991002

TOCT 313112005

o o 19.052018 1.,

CEP
- 1851-MX07-18. 3

omep 4OHTD “CTPONTONbHEE MATEPHAN, KOKCTDYKLINN U ", POTUCTDALMONNBIA
~ RARU21HEOY; mmnnmwnomnutzn asr " SEYS iowTp e 1

WHCTHTYT CONWTADHOR TEXHAH', DOTVCTDALAOKHSIA HoWep.
RUOOL2INXDT, o 31.102034; iporonn scnertanu Mt 08,18 126.54/15 o7 36072018 . mp-mw

anaeMHONonM 8 opone Mocsse” CIH.RU.UOA.021 POCC. RU.0001 510895, ceprioe Saxvexe N 680
983" nan 07
mmmmwwmmmmmm




| ROYALTHERMO

CEPTUDUNKATHI

CEPTUPUKAT COOTBETCTBUA

RoAexaei 06AIATEABHON CepTHGKATII

M pOCC RUAT16.800243
Cpox pcitcrans e 10,09.2018 1o 09.09.2023

— Ne0083641
paion, opon

2,
9180821
Voo ARG TR mus 11053008

o6 Tepuo Pyc, aapec.
801021, Poccnn 9
Kunpxas, e, ynnua, 4. 1, OFPH:
, Tenedhom: info@royal-thermo.ru

“Posn Tepwo Pyc', anpec
601021, POCCHS,
Kupxa, OxraGpw, Meps ynuua, 4. 1, OFPH:

mo.
o5
oTonuTenLH: i TOPro8oi 034-2014 (KMEC 2008)
‘Mapiu Royal Thermo mogenu PIANOFORTE “TOWER Blanco Traffeo, 262111130
PIANOFORTE TOWER Silver Satin, PIANOFORTE TOWER Noir Sable ot 18. S
A0 22-Ceruyil C MEXCBbIM PAcCTORHiHeM 500 v, oA THBIA
DN

i Buycx
BuinycxaeTca no; FOCT 31311-2005 7616991002

FOCT 31311-2005

AHHA o7 18.05.20181.
ThaaAOT 18, sonaoiec.

VACTSTATEN s KT “CanTeXoBopyA0BaKHe" OAO HayNHOWCCIEAOBATNLCHAR HHCTUTYT CAHATAPHON
penCTiuxtuh ouep POCG RUQO01ZIMXIT, or 51 102014;Toromani craranh o 06181258018,

uep Mcnuar
oHCTD R o, parEaLontul okop RARU 21HE0S 07 21,02 2018 - Jcnepmicn Saxsene N
maien mwuz 1227.12.2012r, OB)
ULOA G21, POCC. RU 0001 510695;

pCKoR

‘oBnacT” RA,RU.710060 o7 24,06,2015 .| AXT aHONK3A COCTORNAA NPOMIBOACTEA |

P 5046082,

A M. Kanowus
= oo

T8 Passan

thermo

CTPAXOBOW
CEPTVNDUIKAT

Mockea, 2018

HacToauwmin ceptudukaT NOATBEPXASET,
4TO NPOAYKLIVS! TOPrOBOV MKV
ROYAL THERMO
33CTPaxoBaHa CMAQ «/HroCCTPax» H3

1000 000 $

Cpax

Orxpuwe aKumonepuoe 06LecTso «MHroccTpax»
Poccus, 117997, r. Mockea, yn. MatHuukas, 12, ¢1p. 2

VHH 7705042179

3aCTPaXxoBaHHas NPoAYKUMST:

"

DATMATODE! ¥ KOMIEKTYIOLLME K HiAM MO MBPKO/t

Royal Thermo;

= apMarypa TPyGONPOBONHAS NPOMBILLNEHHAs 1
06170825 A7 BOfS! Y 1233 N1Of} TOPTOBO/ MAPKO
Royal Thermo;

= apMarypa v aBToMaT1ka Ans NPGOPOB OTONNEHMA
NOA TOProeoit MapKoit Royal Thermo;

= TPyGONPOBOAL! U3 NONUATUNEHA, B TOM YMCNE,
APMUPOBAHHOTO ANIOMMHAEM, NS OTONNEHAS 1
B0ROCHAGXEHMA NOA TOPrOBOV MapKo¥i Royal Thermo;

= QUTUHIV ANA MOHTaX@ TPYGONPOBOAOB NOA TOPrOBOM
wapkoit Royal Thermo;

® KOTENbHOE OGOPYAOBAHVE: HACTEHHBIE W HANONbHBIE
Fa30BIE KOTb! 1 ALIMOXORb! K HitM, GOVNeps!
KOGBEHHOrO HarpEsa v HaKonWTENV TENNoBoi
QHEPIVI, YyTYHHEIE V1 CTANbHEIE TBEPAOTONVBHLIE
KOTTbl, GIIEKTOMNECKUE KOTTb TI0f] TOPTOBOM MADKO/
Royal Thermo;

= PACNPEAGIUTENbHBIE KONNEKTOPSI 1 Y3l

CMECUTENsHbIE N0} TOPFOBOY MapKO# Royal Thermo,

TeppuTOpYS CTpaXoBaHMsI:
Poccuiickan Depepauns, PecnyGnuka Benapycs,
Pecnyonvika Kagaxcraw, Pecnybnika ApMeHys,
Pecnynvka Kupruacran,

BanioTa CTpAXoRaHUS:
Lonnap CLUA. Pacuers! no HacToswemy Ceprudmkary
npou3EOASTCS 8 Poccuucmx Pyanax no kypey LG PO

nnarexc
¢ ReficTayIowMM aamnonarem,cmou PO,
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