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Yeaxaembie konnezu!

000 «Bumamepm» npednazaem Bawemy eHUMaHUK pekomeHOauyuu no npume-
HeHur mpasmobesonacHbIX cmaJsibHbIX CeKUUOHHbIX mpyb64ambix paduamopoes 3/1um-
Hoz2o kKnacca «Zehnder Charleston» u «Zehnder Charleston Completto», usaomoeJisie-
MbIx 2epmaHckol ¢pupmoli «Zehnder GmbH)».

PekomeHOauyuu cocmaesieHbl MPUMEeHUMEesIbHO K POCCULICKUM HOpMamueHbIM ycC-
Jsio8usiM ¢ y4émom ebicKka3aHHbIX Ha cbe30ax ABOK npednoxeHuli o pacwupeHuu doc-
moeepHbIx OaHHbIX, HE06Xx00uMbIx Onsi Nodbopa omonumenbHbIX Npubéopoe npu npo-
eKmupoeaHuu cucmemM OmMOIMnJIeHUs1 U eK/rYarom AorosiIHumesibHble Mamepuarbl CO-
enacHo CHull 41-01-2003 «OmonneHue, eeHMusIyUsi U KOHOUUUOHUpPOBaHUe», menJsio-
eble xapakmepucmuku mpy64yambix paduamopoe fnpu ux npucoeduHeHUU K mensornpo-
eodamM cucmeMbl OMOMNJIEHUS MO CXeMaM «CHU3y-88epx» U «CHU3Y-8HU3», KOMopbie 8
3apyb6exHbIX npocrneKkmax u kamasio2ax He ripedcmaessisilomcsi, a makxxe aHHbIe M0 Ko-
agppuyueHmam 3amekaHusi 95 criyyaee ycmaHO8KuU amux paduamopoe 8 oOHompy6-
HbIX cucmemMax omorJIeHus.

Aemopbl pekomeHOauyuli: kaHO. mexH. Hayk CacuH B.U., kaHO. mexH. Hayk Bep-
wudckuli I'A., uHxxeHepsbl lNpokoneHko T.H. u KywHrup B.[]. (nod pedakyueli kaHO. MexXH.
Hayk CacuHa B./.).

3ameyvaHusi u npeodsIoKeHUs1 MO co8ePWEHCMB808aHUI HacmMosiWux peKkomMeHOoa-
yul aemopbl Npocssm Hanpaesisimb no adpecy: Poccusi, 111558, Mockea, 3enéHbil npo-
cnekm, 87-1-23, dupekmopy OO0 «Bumamepm» CacuHy Bumanur UeaHoeudy unu rno
men./pakc. (095) 482-38-79, ¢hakc. (095) 482-38-67 u men. (095) 918-58-95.

OCHOBHbIe XapakTepucTuku paguaropoB «Zehnder Charleston»

. EavHnua
HanmeHoBaHue nokasartenem BenuuuHa
n3mMepeHns
Pabouee n3bbiTouHOE AaBneHne TENSIOHOCUTENSA ANA pagnaro-
POB C Konu4yectBom Tpy6 no rnyobuHe cekummn 2 - 4, He bonee: MMa
- NPU CEPUNHOM BbIMyCKe 1
- N0 cneugakasy 1,6
McnblTateneHoe AaBneHve Ans paguaTopoB C KONIMYECTBOM
Tpy6 no rnybuHe cekunn 2 - 4, He MeHee: MMa
- NPV CEPUNHOM BbINycKe 1,5
- N0 crnew3akasy 24
MakcumanbHasa Temnepatypa TennoHocuTens °C 120
my6uHa pagmatopa (5 Tunopasmepos) MM 62 -210
BeicoTa paguatopa MM 190 — 3000
AnunHa 6noka pagnatopa 3aBOACKOro U3roTOBNEHNS MM 92 — 2944
3HaueHus pH Boagbl:  onTMMarnbHble B 8,3-9
JonycTumble 8-95
CopepxxaHue kucnopoga B Bode, He bornee MKr/gm® 20
KoahpmumneHTbl MECTHOIO COMPOTMBIIEHMS NPU CTaHAAPTHbIX 29_99
cxemax BOKOBOro nNoAcoeanHeHus, pacxoge TennoHocutens 60 - ’ ’
(4,0-4,6)
Kr/9 n nogsogkax dy, 15 mm (d, 20 mm)
CTaHOapTHbIN UBET MNOKPbLITUA — MO FPYHTY nopoLukoBas amans 6enoro useta RAL 9016

© 000 «Butatepm»
2005
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1. OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKU CTAJbHbIX
CEKUMOHHbLIX PAOUATOPOB «ZEHNDER CHARLESTON»
N «ZEHNDER CHARLESTON COMPLETTO»

1.1. MNpeonaraemble cneuynanucTam pekomeHgauuMm no NPUMEHEHUI0 CTalnbHbIX
TpybyaTbIX CeKkunoHHbIX pagnaTtopoB «Zehnder Charleston» 1 «Zehnder Charleston
Completto», nsrotaBnuBaembix repmaHckon dupmon «Zehnder GmbH» (Zehnder
GmbH, Almweg 34, D-77933 Lahr Postfach 2126 D-77911 Lahr, BDR, Ten. +49 (7821)
58-63-92, chakc +49 (7821) 58-64-06), paspabotaHol OOO «Butatepm» (Poccus,
111558, Mocksa, 3enénbin npocn., 87-1-23, ten./dakc: (095) 482-38-79, dakc. (095)
482-38-67, ten.: (095) 918-58-95) Ha ocHOBe MPOBEAEHHLIX B OTAENE OTONUTENbHbIX
npudopoB un cuctem otonneHusa OIryr «HUWcantexHukn» TennorngpaBnuyecknx wu
MPOYHOCTHbIX UCMbITAHUIN NpeaCcTaBUTENbHbIX 06pPa3L 0B Ha3BaHHbIX Bbille pagnaTopoB
no 3akasdy npeacrtasutenscTBa mpmbl «Zehnder GmbH» B Poccun — OO0 «LleHaep
'M6X» (apgpec: Poccus, 115419, Mocksa, 2-om PowuHckmuii npoesa, 8, n/a 116; ten.
(095) 232-22-49, dpakc (095) 232-21-45; www.zehndergroup.ru.).

1.2. PekomeHgauum paspaboTaHbl No TpaguUMOHHON ANS OTeYECTBEHHOMN Mpak-
Tukn cxeme [1], [2] ¢ ncnonb3oBaHMeM AaHHbIX AN nogbopa 1 NPOCNEKTHbIX MaTepua-
nos pupmbl «Zehnder GmbH».

1.3. CranbHble TpybyaTble CEKLNOHHbIE
pagmaTtopbl «Zehnder Charleston» (puc.1.1) u
nx mogmduKauunm co BCTPOEHHLIM TEPMOCTATOM
«Zehnder Charleston Completto» — TpaBmobe-
30MNacHble N TMrMeHNYHbIE OTONUTENbHBLIE NPUBO-
pbl Knaccuyeckon opMmbl, LLIMPOYaNLLEN HO-
MeHKNnaTypbl TMNOpasMepoB No rnybuHe, BbiCOTE
W OnvHe, npeaHa3HayeHHble ANSA OTOMJEeHUA
nomMeLLleHNn 34aHUN Pa3fNIMYHOro HasHa4eHus,
B TOM YUCIe AeTCKMX U MeAULIMHCKUX.

CBoer nonynsapHOCTbIO CTanbHble Tpyb4a-
Tble paguaTopbl 0083aHbl BLICOKOMY TEMNSIOBOMY
komcpopTy, obecnednBaemomy aTumu npubopa-
MKW, Gnarogaps onTUMasibHOMY COOTHOLUEHWIO
NYYUCTON N KOHBEKTMBHOW COCTaBMAKOLMUX Ten-
nosoro notoka. LWupokasa HomeHknaTtypa no-
CTaBnsieMblX TMNOpasMepoB Mo rabaputam un Te-
NAONAOTHOCTN NO3BONAET ONTUMaribHbIM 0bpa-
30M pasmMewatb pagmaTtopbl «Zehnder Charles-
ton» B oTannnBaeMbIX NOMELLEHUSIX.

MoMnMO yKkasaHHbIX Bblle NPENMYLLECTB Puc. 1.1. O6wui BuA paamatopa
OTMETMM TakXe BO3MOXHOCTb YIMOBbIX U pagu- «Zehnder Charleston»
YCHbIX WCMOMHEHWA 3TUX pPagMaTopoB, CaMbiX
pasnUyHbIX BMOOB MOAKMIOYEHMS MOMUMO TpaauMUMOHHOro G60KOBOro, MCMONb3oBaHWE
LUMPOKOTro psida npegnaraeMblx Ans aTUX pagvMaTtopoB akceccyapoB. [0ns pagvaTopos,
yCTaHaBNMBaeMbIX Ha CTOMKax Yy CMMOLWIHOrO HapyXHOro OCTEKIEHUS, U3roTOBUTESb
AaéT 3aKka34vnKy BO3MOXHOCTb OCHalleHus npubopa oTpaxarowmm 3kpaHoMm un3 6e30-
MacHOro NpPo3paYyHoro crekna co CKPYrrnéHHbIMK yrinamMmu 1 TOMWMHON 6 MM C TepMo3a-
LWMTHBIM CrOeM. OKpaH KpenuTcs Ha cneyunarnbHbIX, NOCTaBnseMblX BMECTE C paguaTo-
poOM AepxaTensax u pasMmellaetca mexay npnbopom M HapyXHbIM OCTEKNEHUEM, TEM
caMbIM CHWxXas GecnonesHble TENNONOTEPU, HE yXyAlwas BHELWHWI BUA paguaTtopa co
CTOPOHbI OCTEKNEHUS.
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1.4. OCHOBHbIM 3nemeHToM paauatopoB «Zehnder Charleston» un «Zehnder
Charleston Completto» aBnseTca cranbHas cekuusi, COCToAWwas u3 2-x wramnocsap-
HbIX FONIOBOK, OAMHAKOBbLIX Y BepXa M HM3a npubopa CO CTOPOHbI ero opoHTa U Thina,
COEOMHEHHbBIX METOAOM 3NEKTPOKOHTAKTHOW CBapKM C KpyrnibiMu Tpybamu pasnnyHom
OJIMHbI C KONMYECTBOM OT 2 0 6 WwTyK No rnybuHe cekumun. F0NoBKM U3roTaBnmMBaloTCS
N3 HU3KOSNErMpoBaHHOM cTanu TonwmHom 1,5 Mm. Tpybbl UMEOT HapPYXHbI anameTp 25
MM ¥ TONWMHY 1,25 MM.

HapyXHble LWBbLI B MeCTax CBapKu rosioBOK 1 TpyO OTWNMGOBaHbI U NPaKTUYECKU
He 3ameTHbl. OToenbHble Cekuun ANuHOM 46 MM COeaMHATCS B ONOKM CBapkon no
BCEMY NepuMMeTPy OTBEPCTUN ronoBoK. KonmyecTBo cekumni B 6noke onpegenseT OrAnHY
pagmatopa B cbope. B kpaiiHne oTBepCTUSA CBapHbIX GIIOKOB pagvMaToOpoB BBapPEHbI
BTYNKM ¢ TpybHoW pe3bbon G 1" y aByxTpybHOM no rmybuHe mogenn n G 14" y Bcex
OCTanbHbIX, B KOTOPble B 3aBUCUMOCTW OT HEOOXOAMMOCTM BBUHYMBAIOTCH FNyXue U
npoxoaHble Npobkn G %", 12" unu %". OTMeTnM, 4YTo BNOKM MOryT BbITh OCHALLEHbI 4O-
NONMHUTENBHO NPUBAPHBLIMK NATpyOKamun, HanpMmep, AN HWKHEro UNn BEPXHEro noa-
KNIOYEHNA K NoABOASLLMM TENnonpoBodamM M NpuBapHbIMKM CTOMKaMU N8 HanoSIbHON
YCTaHOBKM.

1.5. HomeHknaTtypa pagunatopoB «Zehnder Charleston» un «Zehnder Charleston
Completto» npeacraBnena Ha puc. 1.2 1 1.3 n B tabn. 1.1.

2 3 4 5 6
TPYOKn  TpPyOKM TPYOGKM Tpyo6OoK Tpy6OK
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Puc. 1.2. HomeHknatypHbI pap paguatopoB «Zehnder Charleston»
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Puc. 1.3. HomeHknatypHbin psag pagmatopoB «Zehnder Charleston Completto»



Ta6nuua 1.1. HomeHknatypa paguatopoB «Zehnder Charleston» u
«Zehnder Charleston Completto»

g x HoMWHE- YcnoBHoe 0603Ha4YeHue moaenemn
5 5 INbHad 2-x TpyO- 3-x TpyO- 4-x Tpy6- 5-un Tpy6- 6-u Tpy6-
é_ 5 BbICOTa HbIX HbIX HbIX HbIX HbIX
g o| pagva-
o M MR
8 = Huom, MM
190 2019 3019 4019 5019 6019
260 2026 3026 4026 5026 6026
300 2030 3030 4030 5030 6030
350 2035 3035 4035 5035 6035
370 2037 3037 4037 5037 6037
400 2040 3040 4040 5040 6040
450 2045 3045 4045 5045 6045
< 500 2050 3050 4050 5050 6050
5 550 2055 3055 4055 5055 6055
g 570 2057 3057 4057 5057 6057
= 600 2060 3060 4060 5060 6060
o 750 2075 3075 4075 5075 6075
)g 900 2090 3090 4090 5090 6090
s 1000 2100 3100 4100 5100 6100
8 1100 2110 3110 4110 5110 6110
1200 2120 3120 4120 5120 6120
1500 2150 3150 4150 5150 6150
1800 2180 3180 4180 5180 6180
2000 2200 3200 4200 5200 6200
2200 2220 3220 4220 5220 6220
2500 2250 3250 4250 5250 6250
2800 2280 3280 4280 5280 6280
3000 2300 3300 4300 5300 6300
3200 2320 3320 4320 5320 6320
3500 2350 3350 4350 5350 6350
> 3800 2380 3380 4380 5380 6380
§ 4000 2400 3400 4400 5400 6400
P 4200 2420 3420 4420 5420 6420
o 4500 2450 3450 4450 5450 6450
s 4800 2480 3480 4480 5480 6480
3 5000 2500 3500 4500 5500 6500
g 5200 2520 3520 4520 5520 6520
= 5500 2550 3550 4550 5550 6550
5800 2580 3580 4580 5580 6580
6000 2600 3600 4600 5600 6600

lMpumeyaHue: no cneysakazy moaym 6bimb u32omosesieHbl modesiu paduamopos
dpyaoli ebicombl.
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HomeHknaTypa xapakTtepu3yeTcsa Konmy4ecTBOM Tpyb no rnybuHe cekuun n Ho-
MUHanNbHOW BbLICOTOM paguaTtopa, KoTopas B ps4e cryyaeB oTnmMyaeTca OT obuien
cTpouTernibHon (3PeKTMBHOM) BbICOTLI pagnaTtopa BH.

O6wasa anuHa (BL) ctanbHbix Tpyb4yaTtbix paguatopoB «Zehnder Charleston»
paBHa CyMMe Mpou3BEOEeHUA KONMM4YecTBa CeKUMN nNg Ha ANuHy cekuuun (L.=46 mm) u
ONWHBI 2 Npobok (2x14=28 mm), T.e. BL= [(n; x 46) + 28] +1%, MM, a 'y pagnaTtopos
«Zehnder Charleston Completto» oHa yBenuyeHa Ha pasmep Bbirieta Tepmocrtata A.
O6blyHO A=105 MM Npu ycTaHOBKE Ha 3aBofe TepmocTtaTa AV6 pmpmbl «OBeHTpON»
UNKn cneumanbHbIX BEHTUNbHbIX KnanaHoB «LeHaep» (OV 1" ana gByxTpyGHbIX Moae-
nen n OV 1 V2" ana 3-6 TpybHbIx Mmogenen). Obwasa BoicoTa BH y paguatopoB co
BCTPOEHHbLIM TEPMOCTATOM yBenmyeHa Ha 14 MM 3a CYET BbICTyna AOHHbIX NaTpyOKoB.

1.6. CtanbHble pagnaTopbl dupmbl «Zehnder GmbH» NocTaBnslTCA 3aKkasyunky
B BUAE LieNbHOCBApPHbIX 6NOKOB 13 OTAENbHbIX CEKUMIA, Mbl ByaeM ux HasbiBaTb CEKLU-
OHHbIMMU.

TpaHCNoOpTHbIE OrpaHNYeHns Npu OTrpy3Ke C 3aBoga ONpeaenstT Makcumarb-
HYIO OSfIMHY cBapHoro 6noka pagvartopa B 3aBUCUMOCTU OT Konnyectsa Tpyb no rnybum-
He cekuun n eé BbicoTbl (Tabn. 1.2). PagmaTopsbl, ANWHA KOTOPbIX NPeBbIAaeT yKka3aH-
Hble B Tabn. 1.2 MakcumanbHble orpaHNUYeHunsl, NOCTaBNATCA OTAENbHbIMU BrioKaMu.
Nx cbopka OomKHa OCYyLLEeCTBRATLCS C NOMOLLbLIO HUnnenen. Heobxogumoe konuyect-
BO HUNNenewn (ons pagMaTtopoB ¢ ABYMS Tpybamu B cekumm - 1", ana paguatopos C KO-
nnyectsoM Tpyb B cekuum ot 3 fo 6 - 1%4") noctaBnsaetca 6ecnnatHo BmecTte ¢ 6noka-
MW pagMaTopoB.

B kadectBe ynnoTHuTenenm [ornyckaeTcs WUCNOSIb30BaHUE TOSMbKO (PUPMEHHbIX
NpoKNagokK, NocTaBnseMblX BMECTE C pagnaTopHbiMu 6iokamu.

Ta6nuua 1.2. MakcMumanbHOe KOJfIM4eCTBO CBapPHbIX CEKLUMA B OOQHOM
6noke TpybyaTbIiX paguaTtopoB, noctaBnsemMbix dupmon «Zehnder»
(TpaHcnopTHbLIE OorpaHU4YeHus)

MakcumanbHasa anuHa pagvaropa npv BbicoTe
Konuuectso
Tpy6 B Cek- Huom 0T 190 o 900 Mm Huom > 900 no 3000 mm
umv paana- | Konuuectso | AnuHa pagua- Konuuectso | OnuHa pagua-
TOpa, LWT. cekuuii B pa- | Topa B cbope, | cekuuit B pa- | Topa B cbope,
avartope, LUT. MM avaTtope, LWT. MM
2 64 2944 20 920
3 64 2944 20 920
4 64 2944 20 920
5 55 2530 17 782
6 46 2116 14 644

1.7. Bce ctanbHble TpybyaTble pagMaTtopbl UMEKT BbICOKOKAYeCTBEHHOE MPYHTO-
BOYHOE MOKpbITME. OTO obecneuvmBaeT 3OEPEKTMBHYIO 3aluUTy TennooTAalrlen no-
BEPXHOCTWN OT HapY>XHOW Koppo3uu. Nocne katadopesHon TepMONakNpoOBKU OCYLLECTB-
naeTcAa nokpacka nopoLLKOBbIMM SMansaMmn B afniekTpoctatnyeckom none n3 700 usetoB
nanutpbl RAL n NCS S. Mo oTgensHOMY 3aka3dy BO3MOXHbI N0ObIe LBETOBbIE OTTEHKM,
B YAaCTHOCTW NOKPbITUE NpOo3padHbIiM Slakom Technoline. Bo3MOXHO TaKXe OLMHKOBaH-
HOE UCMOSHEHME.

[Mpu oTCyTCTBUM CheumanbHOro 3akasa paguaTopbl NOCTaBNATCA OKpaLUeHHbI-
MU NopoLLKOBLIMKU amanamMmn 6enoro useta RAL 9016.
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1.8. OCHOBHble TexXHWYecKMe XapakTepuctuku pagumatopoB «Zehnder
Charleston» (c y4étom gaHHbIx Tabn. 1.1 n 1.3):

- ANMHa MUHUManbHasa oT 92 MM (OBe cekunn);

- AnvHa MakcumanbHas — cornacHo AaHHbiM Tabn. 1.2;

- rmy6uHa ot 62 go 210 mwm;

- MakcumarnbHoe paboyee U3OLITOMHOE OaBrieHMe TENMOHOCUTENda Ans pagva-

TOopa C KonmyectBom Tpyb no rnybuHe cekumm ot 2 o 4-x — 1 MMa;

- TO Xe npwu Konuyectse Tpyo no rnybuHe 5 n 6 — 0,87 Mla;

- ucnblTaTenbHOE JaBneHne He MeHee, COOTBETCTBEHHO — 1,5 1 1,3 Mla;

- MakcumarnbHasa Temnepatypa TennoHocutens — 120°C;

- BO3MOXHbl UCMOMHEHMSA MO 3aKa3y Ha bonee BbiCOKOe paboyee aaBneHue Te-

nnoHocutensa — go 1,8 MlNa npu ucneitatensHomMm He MeHee 2,4 Mla.

Y paguatopoB «Zehnder Charleston Completto» n3-3a yctaHOBKM BCTPOEHHOrO
TepmocTata MMHUMarnbHOE KOMMYECTBO CEKUUIN paBHO 3, T.€. C Y4ETOM BbifieTa TEPMO-
cTaTta v AnvHbl 3arnyLwku oblwasa agnmHa MMHUManbHOro Tunopasmepa pasHa 257 mm.

N3rotoBnenune paguatopoB «Zehnder Charleston Completto» ¢ yuétom npoyHo-
CTHbIX CBOMCTB TEPMOCTATOB Ha NOBbILEHHOE paboyee AaBneHne He NpeayCcMOTPEHO,
a MakcumarbHasa TemnepaTypa TenfoHOCUTENs onpeaensieTcsl N3roToBUTeNieM Tepmo-
cTaToB M 06bIYHO He npeBblwaeT 120°C.

1.9. KoHcTpykuma paguatopoB «Zehnder Charleston» nossonseTr ocyLiecTsnaThb
NOAOKITIOYEHME K TEMNONPOBOAAM CUCTEM OTOMSEHUSA NO CaMbIiM PasfMYHbIM BapuaHTam
(Tabn. 1.4).

Homep cxembl MOAKMOYEHUA paguaTtopa onpenensercs pacrnosioXeHUneM ero
npucoeanHUTENbHbIX NnaTpybkoB (nogsogsawero — V un obpatHoro R). Ha cxeme gaHa
Tpéx3HayHasa (Mnu ABy3HayHas) undpa, nepsble ABe (MW NepBasl) 03Ha4yalT HoMmepa
npucoeauHuTENbHbIX NaTpyokoB. TpeTbsa uudpa (Mnu BTOpasa) — BUAG NOLACOEAUHEHUS
(HanpaeneHue gswxeHusa TennoHocutens): 0 — BokoBoe OOHOCTOPOHHEE UM pPasHo-
CTOpPOHHee; 3 — HMXKHEE «CHU3Y-BHU3Y»; 4 — BEpXHEe «CBEpPXy-BBEpX»; 7 — «CBEpXY-
BHU3» N KCHU3Y-BBEPXY.

Pagunatopbl ans nogknioyeHna no cxemam 120, 340, 140 n 320 aBnsaoTcs cTaH-
AapTHLIMKU U nocTaBnAaAlTcsa 6e3 gononHuMTensHoM nnatbl. Pagmartopbl, obecneymBato-
LLiIne BO3MOXXHOCTb MOAKMIOYEHMS] K CUCTEMAM OTOMNSIEHNSA MO BCEM OCTallbHbIM CXEMaM
(Tabn. 1.4), ocHaweHbl cneunanbHbIMU NPUCOeANHUTENBbHBIMK NaTpybkamn, pacnono-
XEHHbIMW BHU3Y W BBEpXy npubopa, cneumanbHbIMU pasgenurenbHbiMu wanbamm

(cTaHOapTHBIMKU C OTBEPCTUSIMU B CEPEANHE «O» UMW FMNYyXMMUN «®»), BO3OYXO0TBOAYM-
kamn «L» 1 npobkamu anga cnycka Boapl «E».

Bce cneumanbHble cxeMbl MOOKIOYEHMS MOCTaBMAKTCA 3a AOMNOSTHUTENbHYH
nnary.

Bonee nogpobHO 0coBEHHOCTN cneunarnbHbIX CXeM NOAKITIOYEHUS PACCMOTPEHDI
B pasfgerne 2 HacTosALWMX pekoMmeHaauun.

1.10. B tabnuue 1.3 npmBeaeHbl OCHOBHblE rabapuTbl U TEMNSOBbLIE NOKa3aTenu
pagnaTtopoB C 2-, 3- n 4-TpybHbIMKN NO rnybuHe cekuusamun, noctaensemMbix B Poccuto.
TennoBble xapakTepuUCTMkM 3aTux paguatopoB npueegeHbl HT® OO0 «Butatepm» no
pesynbTartam UCNbITaHUN X NpeacTaBUTENbHBIX 0O6Pa3LOB NPY POCCUMCKNUX HOPMATUB-
HbIX ycnoBusax [3]: pa3HOCTU cpegHeapudMeTU4ecKkon TeMmnepaTtypbl TENNOHOCUTENS B
npubope n TemnepaTypbl BO3ayxa B UCMbITaTENbHOW Kamepe (TeMnepaTypHOM Hanope)
© = 70°C npu gBWXEHUN TENNTIOHOCUTENS Yepes3 Npnbop Mo CXEME «CBEPXY-BHMU3» N €ro
pacxoge Mqyp,=0,1 kr/c (360 Kr/4) Nnpu OTHECEeHUW 3Ha4YeHWin TennoBoro notoka k 6apo-
meTpuyeckomy aasnenuto 1013,3 rfa (760 mm pT. CT.).



Ta6bnuua 1.3. HomeHknaTypa un TeXHUYEeCKMEe XapaKTePUCTUKN CeKLUN
paauatopoB «Zehnder Charleston», ncnbiTaHHbIX NpwU
pa3paboTKe HACTOALWMX peKoMeHaauumn

HOMI/IH:c\- MabapuTHble N NpucoegnHKu- I'Inow,apuz OBBEM
Mogenb TNbHbIM | TerbHble PasMepbl CeKLUMM, MM | HapyXHOW Macca BOZb! B
pagva- | Tennosou (puc. 1.2) NnoBepxHo- | (cnpaBo4yHas), ceKLMM
Topa MOTOK Quy, rmy6u- | CTW Harpe- Kr Von
BT BH N Ha Ba fc, M ’
2026 32 260 202 62 0,041 0,4 0,3
3026 43 260 194 100 0,058 0,6 0,5
4026 56 260 194 136 0,078 0,9 0,7
2030 36 292 234 62 0,047 0,5 0,34
3030 49 300 234 100 0,067 0,7 0,6
4030 64 300 234 136 0,09 1,0 0,7
2035 42 342 284 62 0,055 0,6 0,4
3035 56 350 284 100 0,078 0,9 0,6
4035 74 350 284 136 0,106 1,2 0,8
2037 43 366 300 62 0,057 0,62 0,42
3037 58 366 300 100 0,08 0,96 0,6
2040 48 392 334 62 0,064 0,66 0,46
3040 64 400 334 100 0,09 1,0 0,7
4040 84 400 334 136 0,12 1,4 0,9
2045 53 442 384 62 0,071 0,7 0,5
3045 71 450 384 100 0,1 1,1 0,7
4045 94 450 384 136 0,14 1,5 1,0
2050 58 492 434 62 0,078 0,8 0,5
3050 79 500 434 100 0,113 1,2 0,8
4050 103 500 434 136 0,155 1,7 1,0
2055 64 542 484 62 0,086 0,9 0,6
3055 86 500 484 100 0,125 1,3 0,9
4055 113 500 484 136 0,17 1,9 1,1
2057 66 566 500 62 0,09 0,96 0,62
3057 87 566 500 100 0,13 1,36 0,9
4057 117 566 500 136 0,175 1,93 1,14
2060 69 592 534 62 0,095 1,0 0,66
3060 93 600 534 100 0,142 1,4 0,9
4060 122 600 534 136 0,19 2,0 1,2
2075 84 742 684 62 0,115 1,2 0,7
3075 114 750 684 100 0,175 1,7 1,1
4075 149 750 684 136 0,235 2,5 1,4
2090 98 892 834 62 0,145 1,4 0,8
3090 133 900 834 100 0,21 2,1 1,3
4090 175 900 834 136 0,28 2,9 1,7

llpumevyaHue. BH — obwas crtpoutenbHas (3dcpekTuBHas) BbicoTa paguartopa; N — paccrosiHue
Mexay OCsiMU NpUucoeauHUTENbHbIX OTBEPCTUM (MOHTaXHas BbICOTa) — CM. puc. 1.2.
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Ta6bnuua 1.4. Bo3aMOXHble BapuaHTbl CXeM NoAKIIYeHUs naTpyokoB paanaTopoB
«Zehnder Charleston» kK nogBoasawWMM TeNONpPoBoAaM CUCTEM OTONJEHUSA

Bua noacoeanHeHus

CxeMbl

V{1 @ alL L ak-Vv
OpaHocTopoHHEE .
A P R+q2 4 2 4+R
. ] [ ]
V=i 3L L1 3le=V L[ I3~R n<—|1| alL
2 L +R R+{2 4 V—'2| 45 E2 .‘q.—.v
P83HOCTOpOHHee (] )
1 3 L L[y 3 v [ ] R R [ ] v
-1 3 1 ap—
v D
V—bzé 4R R+«{2 C.)“_ z da sl @ 4
1 3 L L[q 3 1 @ 3] L L[y E]
2 4 2 14 2 4 2 |4
v R R Ofv vTOIR RIOTV
CHu3y-BHU3 oe———
1 @ 3l L L1 @ 3
2 4 2 4
vTiR R+TV
v ® 1R R1@® v R1@®LlV VI®tR
1

CBepxy-BBEPX

.

n -
- w
m
m
™ =

<

Ceepxy-BHU3

CHu3sy-BBEPX

BbokoBoe ropn3oHTalb-

HOe NoJ BEHTUNb TUNa VR
«Panvpa»

HwxHee BepTukansHoe i 3L L[ 3
noA BEeHTUNb Tuna 2 @ 4 2 .
«Panvpa» VR VR

YcnoBHble 0603HavYeHuns:

V — nogatowmii TennonpoBoa; R — obpaTtHbIn TennonpoBoa; L — BO3gyxooTBOAUNK;
E — cnyck Bogbl; O — pasgenutenbHas wanba ctaHgapTHas

® _ pasgenuTtenbHas wanba rnyxasa (100% BogoHenpoHULaeMocTn)

HomMunHanbHble 3Ha4YeHNa TeNnoBOro notoka paguatopos «Zehnder Charlestony,
NPUCOEaUHSAEMbIX K MOABOAALMM TEMMOMNPOBOAAM MO HECTaHO4apPTHbIM CXxeMaMm noja-
KMtoYeHns (3a UCKINIOYEHMEM ClyYaeB OLHOY3MOBOro NOAKMIOYEHMS C MOMOLLBbIO BEHTU-
nen Tuna «Panupay), He3Ha4YMTENbHO OTNIMYAOTCA OT 3HAYEHUN HOMWHANBHOIO TEMMo-
BOro NOTOKa NpW CTaHAApTHbIX cxemax GokoBOro nogkntoveHus (B cpegHem Ha 1-3%
MEHbLLE), NO3ITOMY UX MOXHO MPUHUMATbL COrfacHoO AaHHbIM Tabnuubl 1.3 ¢ nonpaBou-
HbIM KoadpuumeHTom 0,98. BTa pekoMeHOaums NpuHATa ¢ Y4ETOM pes3yribTaToB UCHbI-
TaHun pagmatopa «Zehnder Charleston Completto», nposegéHHbix OO0 «Butatepm».

Bonee nogpobHO 3aBMCMMOCTb TEMNMOBbIX MNOKasaTenenW OT PasfiMyHbIX CXeM
NOAKMIOYEHMSA pacCMOTpeHa B pasgene 4 HacToALWMX pEKOMEHAALNA.

MpeacTtaBneHHble B Tabn. 1.2 TennoBble XapakTePUCTUKN, MOSyYEHHbIE MO POC-
CUACKMM HopMaTuBam [3], okasanucb G6NM3KMMKM K NPOCMNEKTHLIM, YTO XapaKTepHO Ans
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3apybexHbix TpybyaTbIX pagnaTopoB 3fIMTHOMO Knacca, XOTA POCCUNCKME U eBponen-
CKMe YCNOBWUSA UCMbITAHUI HECKOSTbKO OTNMYaloTCS.

CornacHo eBponenckum Hopmam EN 442-2 ncnbitTaHua otonuTenbHbIX Npubo-
pOB MPOBOASATCH B U30TEPMUYECKOM Kamepe C NATbI OXSaXAaeMbIMU OrpaxkaeHusiMu
6e3 yTenneHunsa 3anpnbopHoro yyactka. OTeyecTBEHHbIE e HOpMbI [3] 3anpeLyaroT ox-
naxgaTb Non U NPOTUBOMOSIOXHYK OTONUTENBHOMY NPMBOpPyY CTeHY u TpebytoT yTenne-
HWUS 3anpuMbOpHOro yvacTtka, YTo Gnmke K peanbHbIM YCNOBUSM aKchnyaTauun npunbo-
POB, HO CHWXaEeT Jy4YMCTYI0 COCTaBMAIOLLYIO TennooTgadn ot npubopa K orpaxxgeHusam
nomelleHnsi. 3apybexHble npmbopbl UCMbITbIBaOTCA 0ObIMHO NpU Nepenage Temnepa-
Typ TennoHocutens 75-65°C (paHee npu nepenage 90-70°C), xapakTepHOM Ansi ABYX-
TPyOHbIX cuctem otonneHus. [pu aTOM pacxod TENNOHOCUTENS SBMSETCS BTOPUYHBLIM
napameTpomMm, T.e. 3aBUCUT OT TEMSOBOM MOLLHOCTU npubopa u nNpu UCMbITaHUAX Npea-
cTtaBuTenbHbIX 06pasuoB (okono 1-1,5 kBT) obbluHO Haxogutca B npegenax 60-100
Kr/4. B TO Xe Bpems cornacHo oteyecTBeHHOM MeToauke [3] pacxoa ropsiden Boabl ve-
pe3 npubop HopmupyeTca (360 Kr/4) u xapakTepeH Ans ogHOTPYOHbLIX CUCTEM OTomnne-
HWS MpuW YyCroBUM nNpoxoda Bcen BoAbl, nayLien no crtosaky, Yyepes npubop. MNpu ucnbl-
TaHuAX NpeacTaBuTeNbHbIX 06pa3LoB npubopoB mMoLlHocTbo 0, 85-1 KBT n ocobeHHo
MarblX TUNOpasmMepoB NO OTEYECTBEHHON MeToauKe nepenag Temnepatyp TennoHoCu-
Tens B npubope coctaBndaet 1-2°C, 4TO NPMBOAUT K U3OTEPMUYHOCTU HaPYXXHOW MO-
BEPXHOCTN HarpeBa no BepTukanu npubopa. MNpu 3ToM BO3AyX, NOAHUMMAACL NPU Ha-
rpeee, BCTpeYyaeT TennooTAAOLWY0 NOBEPXHOCTb NPAKTUYECKM OOHOWN MU TOW Xe Temne-
paTypbl, 4TO AAET HECKONbKO MEHbLUUN 3PdEKT HaPYXHOM TennooThgadn rno cpaBHe-
HWUIO CO CrydaeM OMbIBaHUS NMOBEPXHOCTU C BO3pacTaloLLen No BbICOTE TeMnepaTypou
(npymepHO oT 65 go 75°C B pacyétHom pexume). C apyron CTOPOHbI OYEBUOHO, YTO
npu 6onblLeM pacxoae BoAbl M COOTBETCTBEHHO GonbLUEN €€ CKOPOCTU B KaHanax npu-
6opa Bo3pacTaeT 3PPEKTUBHOCTL BHYTPEHHEro TensnioobmeHa. B3anmMocBs3b 3TUX U
psaa aApyrux aktopoB M onpefensieT 3ayacTylo pasnuyme TEensfoBbiX NokasaTteneu
OTONUTENbHbLIX MPMOOPOB, UCNLITAHHBLIX MO OTEYECTBEHHOW U €BPOMNENCKON MeToauKaM.

C y4é€TOM U3NOXEHHOro HE NOATBEPXAAETCA 00bIMHO NPUHUMaemas B 3apybex-
HbIX KaTanorax nponopunoHanbHOCTb TENNOOTAAYN paanaTopoB MX AJIMHE, XOTA Y pa-
anatopoB «Zehnder Charleston» n3-3a o4yeHb Manomn AnvHbl CEKLUMM OHa HapyluaeTcs
He3HaunTenbHo. OcobGeHHOCTU Tennonepedayn paguaTopoB MNPU «HECTaHOAPTHBLIX»
cxXemax ABWXKEHUS TENNOHOCUTENS M 3aBUCUMOCTU €€ OT KONu4ecTBa Cekuuin B paguva-
TOpe pacCMOTPEHbI B YETBEPTOM pasaene pekoMmeHaauunin.

Obpawaem ewwé pas BHMMAHWE CNeuuanucToB Ha TOT (PakT, YTO POCCUMCKME
HOPMbl OTHOCAT HOMMHAsbHbIN TENSIOBOW NOTOK K TemnepaTypHoMy Hanopy 70°C, xa-
pakTepPHOMY NpU OBbIYHBIX ANA OTEYECTBEHHbLIX OOHOTPYOHbLIX CUCTEM OTOMMEHUSA na-
pameTpax TennoHocutensa 105-70°C, 3apybexHble - K TemnepaTtypHoMy Hanopy 50°C
(npn Temnepatypax TennoHocutena 75-65°C), xapaktepHoMy Onsi ABYXTPYOHbLIX cUC-
TEM.

1.11. B Tabn. 1.5 n 1.6 npeactaBneHbl OCHOBHbIE BUAbI HACTEHHbIX M HAMOMbHbIX
KpenrneHuin, ncrnonb3yemMblx npu yctaHoBke paguaTtopoB «Zehnder». XXenaemble Habo-
pbl KPEMNEHMI MOXHO 3aKa3aTb, yKa3aB Ha3BaHue Kpennenusa (Hanpumep, Habop SSK),
npyM 3TOM HeobXxoauMOoe KOMMYEeCTBO KpensneHun (B 3aBUCMMOCTU OT KONMMYECTBa Cek-
uun B npnbope) ByaeT NpUNoXeHo K pagmatopy. Tun KpenneHnsa onpeaensieT paccros-
HWe OT paguartopa A0 cTeHbl (cM. Tabn. 1.6). Oepxatens BH Bxogut B KOMMAEKT C Kpe-
nneHuamn CVD un BKE. B cnyvae, korga BbicoTa paguatopa npesbiwaet 1200 mm
(macca > 100 «kr), npumeHeHne HabopoB kpenneHun CVD n BKE orpaHudeHo. [Mpu
HWKHEM LOHHOM MK GOKOBOM MOAKMIOYEHUU, MPU UCMNONBb30BaHUN B KayecTBe Tenso-
NPOBOAOB MNMIACTMKOBbLIX TPYD, a TakkKe Npw ycrioBMM, €Cnu Macca paguartopa npeBbi-
waet 100 kr, pekomeHayeTca ncnonb3oBaTb Habopbl kpenneHnn TKA.
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Ta6bnuua 1.5. Buabl KpenneHus, ucnonb3yembie Npyu MOHTaXxe
pagnatopoB «Zehnder Charleston» n «Zehnder Charleston Completto»

Bua kpennexus

CteHa

HacCTeHHoe, C HenoaBWXKHOM hukcaumnen

YCTaHOBKE (Y BEPXHENO NN HUXKHErO Kpas)

SSK BGeToHHasda, KupnuyHasa, gepessaHHas

pagvaTopa P Aep
CVD | HacTeHHOE GeToHHas, KupnuyHas, oepeBsaHHas
BKE | HacTeHHOe rMNCoKkapTOHHAas C Tennounsonsumen
STF | HanonbHoe npvBapHoe -

HanonbHoe, perynmpyemoe no BbICOTe:
HFK - 0oT1 120 oo 170 mMm, -

- > 170 go 350 mm

BH |AePxatens paguatopa npu HaCTEeHHOM

Tabnuua 1.6. KpenneHune paguatopoB «Zehnder Charleston» u
«Zehnder Charleston Completto» k orpaxaaroLmnmM KOHCTPYKLUAM

Tun Kpennenus SSK CVD BKE
HomuHanbHas
BbiCOTA 300 — 900 mm 260 — 1200 mm 260 — 1200 mm
pagmartopa
A A
3 &) A [®)
o 4
7]
7 7
7 7
JCcKu3 f Z
7 7
A 7]
2111 & 2001 8
Z £ 7 £
il F 781
1@ =
7777777 €

PacnonoxeHue | Beepxy: -

Beepxy: BH + CVD

Beepxy: BH + BKE

KpenneHumn BHuay: SSK BHuzy: BH + CVD BHusy: BH + BKE
ﬁ;éﬁgggg;ﬁ WA, Mm A, MM WA, MM A, MM WA, MM A, MM
2 20 51 43 74 35-65 66-96
3 20 70 43 93 35-65 85-115
4 20 88 43 111 35-65 103-133
5 20 107 43 130 35-65 122-152
6 20 125 43 148 35-65 140-170
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1.12. OTonuTenbHble NPNBOPbLI NOCTaABNSATCA 3aBEPHYTHIMU B TEPMOYCaL04HYHO
NNEHKY U ynakoBaHHbIMW B KOPOOKY M3 OBOWHOrO KapToHa. YnakoBKa COXpaHSAETCH Ha
Nepuoa XpaHeHWs, TPaHCMOPTMPOBKM M MOHTaXa BMMOTb 4O OKOHYaHUSA OTAENOYHbIX
pabor.

[Mpu oTCyTCTBMM cneumnanbHOro 3akasa paguaTtopbl Npy NOCTaBKE UMEKT CTaH-
AapTHbIE KOMNIIEKTALUUIO U pacnofioXXeHne NpUcoeaMHUTENbHbIX NaTpyOKOB:

- paguaTop rpyHTOBaHHbIN U NOKPbLITLIA NOPOLLKOBOM amarblo useta RAL 9016

(6enbin);

- npobka rnyxas — 1 wT.;

- npobka npoxoaHas (no4 BO34yX00TBOAYMK) — 1 WIT.;

- NpobKn NpOXoaHble C BHYTPEHHEN pe3bbon V2" — 2 wiT.;

- ynakoBka — B TepMOYCafOuHY0 NNEHKY U KOPOOKY N3 ABOMHOIO KapToOHa;

- BWUA NOoACOEeAMHEHUS K CUCTemMe oTonneHna — 6okoson no cxeme 120 n3 Tabn.

1.4 (BHYTpeHHss pe3bba 4x72").

Bce Bxogswme B ctaHAapTHYO KOMMMEKTaLMO NPobKN yCTaHOBNEHbI HAa paguva-
TOp nepep ero 3aBOACKAM UCTMbITAHNEM Ha NMPOYHOCTb.

B cTtaHgapTHbBIM KOMMAEKT NOCTaBKU KpernneHna He BxoasaT. [pu 3akase cnegyet
ykasaTb HeOOXOANMbIN BUA KPENMEHNA B COOTBETCTBMM € Tabn. 1.5 n 1.6.

CranpapTtHas komnnekTtauus paguatoposB «Zehnder Charleston Completto» po-
NOSMMHUTENBbHO BKMOYAET BCTPOEHHbIA BEHTUNbHBIN KnanaH cOoKy B BEPXHEW YacTu pa-
anatopa, TepMocTaTU4eCcKyto ronoeky «Zehnder» 1 Bo3gyxoOoTBOAYMK.

Mo cneumansHOMy 3akasy (no crneumdukayuumn) NnoTpeduTerb MOXET NOSyYnTb:

- MoauduKaumm pagmaTtopoB C APYrMMM, OTAIMYHBIMW OT CTaHOAPTHbIX pacno-
NOXEHNAMN NpucoeguHUTENbHbIX NaTtpybkos (Tabn. 1.4);

- BO34YyXOOTBOAYWK,;

- HAabOP KPOHLITENHOB UMK CTOEK ANA KpenneHus paguartopa (tabn. 1.5 n 1.6);

- uBeT okpacku Ha Bblbop 13 700 usetoB nanutpbl RAL n NCS S;

- OLUMHKOBaHHOE MCMNONHEeHMe (4Na ncnonb3oBaHus B baccenHax);

- ocobble ncnonHeHna paguartopa (yrnosble n paguycHbie);

- Mmogudukaumm pagmaTtopoB BbicoTon 6onee 3000 mm;

- CNpen Ana nogkpalliMBaHna paanaTopos.

1.13. YcnosHble obo3HavyeHus paguaTtopoB «Zehnder Charleston» n «Zehnder
Charleston Completto» npu 3aka3e OOMKHbI COOTBETCTBOBATb YKa3aHHbIM HWXe Mpu-
Mepam:

PapuaTtop «Charleston» 3057-10-120- % "-Ral 9016-CVD, rge:
3 — KonmMyecTBO TpyO Mo rnybuHe cekumu;
057 — Tpéx3HayHOEe 4nCcrno, XapakTepusyloLlee HOMUHaNbHY BbICOTY paguatopa B CM
(057 cm);
10 — KONNYECTBO CEKUMN B Npubope;
120 — Homep noacoeanHeHus no Tabn. 1.4 (bokoBoe OOHOCTOPOHHEE);
% " — BHYTpeHHsA pe3bba (npu 3akase NpobOK CO CTaHOAaPTHOW BHYTPEHHEN pe3bbon
2" eé pasmep B YCITIOBHOM 0003Ha4YeHUN He yKasblBaeTcs);
Ral 9016 — ctaHgapTHasa okpacka NopOoLUKOBOW 3Marnbio B 6enbivi LUBET;
CVD - tun kpennenus no tadbn. 1.5 n 1.6.

Papunatop «Charleston Completto» C 3050-12-443- %, "-Ral 9016-SSK, rae:
C — ucnonHeHune «Completto» (CoO BCTPOEHHbLIM TEPMOCTATOM);
3 — konnyecTBO TPyO no rnybuHe cekuuu;
050 — TpéxaHadHoe 4nCro, XxapakTepuayllee HOMUHANbLHYK BbICOTY paguaTtopa B CM
(050 cm);
12 — KONN4ecTBO cekumin B npubope;
443 — HoMep noacoeanHeHNa no Tabn. 1.4 (HMXHee ¢ NpaBbiM PACMNOIOXXEHNEM TEPMO-
crara);
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% " — BHYTpPeHHSs pe3bba (Npu 3akase UCNOSTHEHUSA CO CTaHOAPTHON BHYTPEHHEN pesb-
6on 2" eé pasmep B yCrIOBHOM 0603HaYeHUN He yKasblBaeTCs);

Ral 9016 — ctaHgapTHasa okpacka NOpOLUKOBOW 3Marnbio B 6enbivi LUBET;

SSK — Tun kpenneHus no tabn. 1.5 un 1.6.

1.14. Paguatopbl «Zehnder Charleston Completto» komnnekTyoTca npu ycro-
BMM OTCYTCTBMSA CNeumanbHOro 3akasa TepmMoperynupyrowmnm seHtunem AV6 ana asyx-
TPYOHbIX CUCTEM OTOMMEHUS, 3roTOBNSEMbIM hrpmon «OBEHTPOM».

Mogenn «Zehnder Charleston Completto»nogcoeguHsiorca Kk cuctemam oTo-
nneHns obbl4HO No cxemam 243, 423, 223, 443, 253 n 453 (cm. Tabn. 1.4).

1.15. CnpaBkn o0 ueHax pagunatopoB «Zehnder Charleston» n «Zehnder Charles-
ton Completto» moxHO nonyunte B npegcraButensctee gupmbol «Zehnder GmbH»
(pekBnanTbl B N. 1.1).

1.16. Pagnatopbl «Zehnder Charleston» n «Zehnder Charleston Completto»
cepTuduumposaHbl B Poccumn B cucteme NOCT P.

1.17. dupma «Zehnder GmbH» Kpome Bbllle ykasaHHbIX MoAerien BbiryckaeT
cneunaneHble rnagkoTpybyatele paguatopbl «Zehnder Charleston Pro» (C BHyTpeHHUM
aHTMKoppOo3uHbIM MokpbliTueM) U «Zehnder Charleston Klinik», ausanH-paguatopbl
«Zehnder Uno» n «Zehnder Duo», pagmatopbl C WCMNOMNb30BaHMEM BePTUKASIbHbIX
nnockooBanbHbIX Tpy6 «Zehnder Excelsior», pagnaTopbl-CkaMelrikn Ha 6ase cekuuin ¢
BepTUKanNbHO pacnonoxeHHbiMn Tpybamn «Zehnder Charleston-Bank», «Zehnder
Charleston Relax» (puc. 1.7) n ¢ ropM3oHTanbHbIM PacrnonoXeHnemMm TpybyaTbIX CEeKUni
«Zehnder Bank-radiator», pagmatopbl naHenbHOro Tuna Ha 6a3e BepTUKanbHbIX U rO-
pPU30OHTanbHbIX NNockooBasnbHbIX TPY6 «Zehnder Nova» un «Zehnder Radiapaneel», na-
HernbHble pagnaTopbl C rnagkon poHTanbHon cteHkon «Zehnder Plano» n «Zehnder P
25», a Takke 60NbLUYI0 HOMEHKNATYPY KOHBEKTOPOB PasfMyHOro Tuna.

Mo Bonpocam npuobpeTeHust ykasaHHbIX Mofenen cregyeT obpawatbCs B
npeacraBnTenbCTBO upMbl «Zehnder GmbH».

LTI
Puc. 1.7. PagnaTtop-ckamenka «Zehnder Charleston Relax» mogenu CR 5026-13

|

120

139

1.18. ®dupma «Zehnder GmbH» noctosHHO paboTaeT Hag COBEPLLUEHCTBOBAHNEM
CBOMX OTOMUTENbHbIX NPUOGOPOB 1 OCTaBNAOT 3a COO6ON NpaBO Ha BHECEHME U3MEHEHWI
B KOHCTPYKUMIO M3OENUA U TEXHOMOIMYECKU pernameHT MX U3rotoBrneHus B noboe
Bpema 6e3 npeaBapuTenbHOrO yBeAOMIEHMUS, €CMNN TONIbKO OHN HE MEHS0T OCHOBHbIX
XapakTePUCTUK NPOaYKLMN.

1.19. OO0 «Butatepm» He HeECET OTBETCTBEHHOCTU 3a Kakue-nnbo owwmndbku B
kaTanorax, 6powopax unu Apyrnux neyatHblx Marepuanax, He COrflacoBaHHbIX C pas-
paboTymMKamMm HaCTOALMNX peKOMEHAaUMNN.
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2. CXEMbI U SNNIEMEHTbI CUCTEM OTOIJIEHUA

2.1. CranbHble CeKUMOHHble (BNOYHO-CEKUMOHHbIE) paguatopbl «Zehnder
Charleston» npegHasHayeHbl onst NpUMEHEHUsa B ABYXTPYOHbIX U O4HOTPYOHLIX cucte-
Max OTONMEHMA 30aHUIN Pa3IMYHOrO Ha3HaYEHNS.

2.2. Pagnatopbl MOryT NPUMEHSATLCS Kak B HACOCHbIX UMW 3N1eBaTOPHbIX, Tak U B
rpaBMTALMOHHbIX CUCTEMax OTonseHus. Ha puc. 2.1 gaHa cxema rpaBUTaLlUMOHHON CUC-
TEMbI OTOMNSIEHMNS XWUMOro O4HO3ITAXHOro AOMa CO CTanbHbiMKU paguatopamu «Zehnder
Charlestony.

3apybexHble KOTNbl 0ObIYHO
OCHAaLlEeHbl BCTPOEHHbIM B  KOXYX
KOTNa 3aKpbiTbiM pPacLUMPUTESNbHBIM
cocygom. B atom cnyyae Hapo6-
HOCTb B OTKPbLITOM pacLUMpUTENBHOM
Gadyke oTnagaer.

2.3. [Ona noBblLEHNA 3KC-
nnyaTauynoHHON HaAEéXHOCTU cTanb-
Hble paguaTtopbl «Zehnder Charles-
ton» MOXHO UCMNoONb30BaTb TOJIbKO
npu Hesaeucumol cxeme nodcoe-
OuHeHus1 K cucmemMe mernJsiocHa6b-
)XeHusi. Cuctembl OTOMMEHUA pPEKO-
MeHOYyeTCA oOcHawaTb 3aKpbITbIMK
pacwmpuTenbHbiM1U cocydamMu U Ka-
4YeCTBEHHbIMWU Hacocamu, obecneyn-
BalOLWMMM CTabunbHyto paboTy cuc-

TeMbl oTOoNNeHnsa 6e3 yxyaleHns Ka- Puc. 2.1. Cxema rpaBuTaLMOHHOM NPOTOYHOWN
yectBa TennoHocutens. NoMMMo UC-  cUCTeMbl OTOMMEHNS OQHOJTAaXHOro Aoma: 1 — KoTén,
Nnofib30BaHUA B CUCTEME OTOMMNEeHus 2 — paclumpuTenbHbl 6a4ok, 3 — pagnaTopsl

TPaAuMUMOHHBLIX  BO34YyXOCOOPHMKOB
Heobxo4MMO OCHaLLaTb Kaxabln pagnaTop BO3AyXorasooTBOAYUKOM.

KayecTtBO TennoHocutens (ropsiien BoAbl) OOSMKHO oTBeYaTb «[lpaBunam Tex-
HUYECKOWN 3KCnrlyaTaumm anekTpu4ecknx ctaHumm n ceten Poccuiickon degepaummy» [4]
C y4éToM TpeboBaHuin, NpuBeaEHHbIX B 6 pasfene HacTOSLWMX pekoMeHaaLm .

2.4. Ha puc. 2.2 n 2.3 npeacTaBfeHbl HEKOTOPble TpaaULNOHHbIE CXEMbI CUCTEM
OTONNEHUA, B KOTOPbIX UCMOMb3YHTCA CEKUMOHHbIE paauMaTopbl, NPUYéM nNpu ABYXTPYO-
HOW cucteme oTonreHns (puc. 2.2 a) nokasaHbl [Ba BapuaHTa pasMeLleHna Ha noa-
BOAKaX 3amnopHO-perynupyrowen apMaTtypbl: NPOXO4HOro TepMocTata U LMPKYSISALMOH-
HOro TOpPMO3a B NEPBOM Crly4ae 1 TOMbKO OOHOro TepMocTaTa BO BTOPOM.

a) 6)

T
Lo
1]

—H
i——&i

Puc. 2.2. CxeMbl BepTUKarbHbIX
CUCTEM OTONNEHNS C pagnatopamm
«Zehnder Charleston»

a — OByxTpybHas,
© — ogHoOTpyOHas




16

6) 2 |

—
—

Puc. 2.3. BapnaHTbl NnpucoeanHeHnsa cekUnoHHbIX pagmaTtopoB «Zehnder Charleston»
K Tennonposogam nNpu nx ropuMsoHTanbHON pas3BoAKe B CUCTEMAX OTOMMEHUSA

2.5. PagmaTtopbl B NOMeLEHNN YCTaHaBMMBAOTCA, Kak NpaBuno, nog OKHOM Ha
CTEHEe WNKN Ha CToMKax y cTeHbl (OkHA). [dnuHa pagmatopa no BO3MOXHOCTU AOSMKHA
COCTaBnATb He MeHee 75% [OnvHbI CBETOBOro Npoéma, NpuyYémM pasMeLlatb paguaTop
pekomMeHayeTca no ero cepeanHe. Ecnun aTn pekoMmeHgaumm He BbINOSNHAKTCH, TO MUK-
POKIIMMAT MOMELLEHUS U OTONUTENbHLIN IPAEKT pagmMaTopoB yxyaLlaTCs, NO3ITOMY
npn nofbope pagMaTtopoB uenecoobpasHO HavMHaTb BbIOOp C TUMOpasMepoB Hau-
MEHbLUMX rMyOUHbI 1 BbICOTbI.

2.6. KoHcTpykumsa paguatopoB «Zehnder Charleston» no3songeT, Kak yka3sbiBa-
NOCb, OCYLLECTBMATb MOAKMYEHUEe K TennonposogamM CUCTEM OTOMSIEHUA MO CaMbIM
pas3nuyHbIM BapuaHTam (tabn. 1.4).

[na poccunckoro cTpoutTenbCcTBa Hanmboree xapakTepHO NOAKIYEHWe paaua-
TopoB no cxemam 120 nnu 340 (ogHOCTOPOHHEE BOKOBOE MOAKMIOYEHNE), KOTOPLIE pe-
KOMeHOyeTCs UCMNOoMb30BaTb B HACOCHbIX CUCTEMAX OTOMMEHMSA Npu ANWHE paguatopa
no 1,6 m, T.e. Npu Konnyectee cekumn He Gonee 35. lMNpu Gonblen gnuHe npubopa
NPUMEHSETCA OuaroHanbHOe noAcoedMHEeHne TennonposogoB no cxemam 140 wnu
320. OTmMeTUM, 4YTO B rpaBUTAUMOHHBLIX CUCTEMax OOHOCTOPOHHee npucoeanHeHue
pekoMeHAayeTCa NPUMEHATb NPU KONMYECTBE cekuum He Bonee 24.

[ns coxpaHeHus NpakTU4ecKn TOWn Xe 3aPPEeKTUBHOCTU Tennonepenayun, 4to u
NpY YKasaHHbIX Bbllle cxemax, B psiae ocobbIx criydaeB nogsoaa TEnnOHOCUTENS KOH-
cTpykTopamn pagunatopoB «Zehnder Charleston» npegycmoTpeHa ycTaHOBKa BHYTPU
paguartopa cneumnanbHbiX pasdenumeribHbiX watib aByx TUMNOB: cmaHdapmHbIX - C om-
gepcmuemM ANa NPOXOXAEHUS B HUX NaHUETHbIX TPyOOK un enyxux. MecTa ycTaHOBKU
Wwarnb nokasaHbl Ha cxemax B Tabn. 1.4.

CtaHpapTHble pasgenuTenbHble Wwanbbl BBApUBAKOTCA MeXAy ronoBkamu OBYX
KpanHUX CeKLUMN.

PasgenutenbHaa wanba [oCTaTOMHO MIIOTHO, HO HEe Harmnyxo, nepekpbiBaeT
npoxon TeNIOHOCUTESNA BO BTOPYHO CeKuuto paguatopa. [pu noasoae TennoHocutens
MO CXeMe «CHU3Y-BHMU3» (CM. cxembl B Tabn. 1.4) npu Hanuuuu ctaHgapTHOW wanbbl
TEeNnnoHoCUTENb NOAHUMAaETCA BBEPX NO NEPBON CeKUuMn, a 3aTeM nonagaeTt B BEPXHUN
KONSIEKTop 1 Janee npoxoauT Yepes pagnaTtop Tak Xe, Kak Npu cxeMe «CBepXy-BHU3Y,
XapakTepuayoLienca MmakcumMmasibHon 3(pdekTUBHOCTLIO TennooThadn. B 1o e Bpems
npn HeobxoAMMOCTW CNyCTUTb BOAY U3 paguatopa cTaHfapTHas wanba, He ABNSASACH,
Kak yKasblBanocb, repmeTnyHon, obecneunBaeT OnopoxHeHne npubopa 6e3 Heobxo-
OUMOCTU NPUMEHEHUSA KoMNpeccopa.
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CneumanbHaa moaudukaums TepmocTtaTa Tuna «Panupa-S» nossonset obecne-
YynBaTb OAHOY3NOBOE NOAKMNIOYEHME Yepes3 OOAUH NPUCOEANHUTENBHbIN TpybYaTbIn LWTY-
Lep, NpUBapeHHbIN K HA3Y O4HOWN 13 KpanHuUx cekumin npubopa (tabn. 1.4).

Mpn HeobxoanmocTn BTOpown WTyUep (Tabn.1.4) MmoxeT ObiTb NPUBAPEH K BEPXY
KpanHen cekuuu Unm BHU3Y K COCeHeNn ¢ KpanHen cekumn. B nocrnegHem cnyyae noa-
KMoYeHne K cucteme otonneHns yaobHo ocyuectsnaTb Yepes knanaH «Multiflex» vnm
aHanornmyHbln H-obpasHbin knanaH, YTo ocobeHHO uenecoobpasHo nNpu OAHOTPYOHON
pas3BoAKe TEnnonpoBogoB NPU OCHALLEHMM 3TUX KnanaHoB 6arinacom Ansa perynuposa-
HUS K03 PULMEHTa 3aTEKaHMA TENNOHOCUTENSA B OTONUTENbBHbIN NprbOop.

Myxue wanbbl BBApMBalOTCA MeXay ro-
NOBKaMM CEKLMiA B Tex criydasx, koraa Heobxo- | BTROCHIBATIORE Y riopminiin
ANMO WUCKINIOYNTL MOSMHOCTBbIO NepeTekaHue Te- o
NAOHOCUTENSA MEXAY COCEOHUMM CEKLUSMMU. /s 2/, G
2.7. Ytobbl obecneuntb npu GOKOBOM B
O[HOCTOPOHHEM (a He AnaroHarbHOM) noacoe-
OVWHEeHUN TennonpoBOoAOB K paawaTtopam Anu- Puc. 2.4.YcTtaHoBKa UMPKYNSLUMOHHOM
Hon Gonee 1,6 M TennoBOW MOTOK, ONU3KUIA K TpyGbl B pagvaTope

HOMWHaNbLHOMY, KOHCTPYKTOPbI NpeayCcMOoTpernm
BO3MOXHOCTb YCTAHOBKM B Npubope cneumanbHON «BCTaBHONY» TPyObl AN ynyylleHns
LUMpKynsauum Boabl B npubope no Bcew ero anuvHe. Yepes aty TpyOy TenroHocUTenb
NOABOAUNTCA OT BEPXHEN NPOXOL4HOM MPOOGKM 4Yepe3 BepxHWUW Konnektop npubopa Ha
ABe TpeTn ero AnuHbl (puc. 2.4), no3sonasa apdekTnBHO paboTaTb Kak BAvXKHUM, Tak U1
AanbHuUM cekumam. Komnnekrauus uenbHocBapHOro 6roka pagvaropa Takon BCTaBHOWM
Tpybon oroBapmBaeTcsa npu 3akase npubopa 3a SOMOMHUTESbHYIO NNaTy, a yCTaHoBKa
Tpy6bl OCyLlecTBNAeTCA Ha 3aBoae (C Y4ETOM AaHHbIX Tabn. 1.2).

2.8. MNpun coeguMHeHn AONUHHLIX NPUBOPOB Ha cuenkax (c anametpom 1" unu
174") pekomeHaOyeTCs NPUMEHATb PAa3HOCTOPOHHIOK CXeMY NPUCOEANHEHUS Tennonpo-
BOJOB.

2.9. PerynupoBaHue TennoBOro noToka pagnmaTtopoB B CUCTEMAxX OTOMNSIEHUA
OCYLLIECTBNAETCA C MOMOLLBI UHAMBUAYANbHbLIX PErynsaTOpPoB (PYYHOro UM aBToMatu-
4YecKoro OencTBus), ycTaHaBNMBaeMbIX Ha NoABoAKaxX K npubopam vnu BCTPOEHHbIX B
OTONUTENbHLIN NPUBOP.

CornacHo CHwI1 [5] oTonuTenbHble NPUOOpPbLI B XWUMbIX MOMELLEHUAX AO0JDKHbI,
Kak npaBuno, OCHallaTbCs TepMocTaTamu, T.e. NpU COOTBETCTBYHOLEM 060CHOBaHUM
BO3MOXHO NPMMEHEHNE pPyYHOMN perynupytowien apmatypbl. OtmeTtum, yto MITCH 2.01-
99 [6] 6onee XECTKO TPebYIT YCTAaHOBKY TEPMOCTATOB Y OTONUTESbHLIX NPUBOPOB.

Mo gaHHbiMm OO0 «BuTaTepm» MNpu NOMHOM 3aKpbiTUX perynupyroLlen apmarty-
pbl, YCTAHOBMIEHHON Ha BepxHen BOKOBOW NOABOAKE, OCTATOMHAsA TennooThaya pagua-
TOpa C HOMUHamNbHbLIM TEMNOBBIM MOTOKOM OKOMo 1 KBT npu ycnoBHOM AnameTpe noa-
Boaswmx TennonposogoB 15 1 20 mm cocTtaBnsaeT 25-45 %. 310 06bAcHSAETCS TeM, YTO
MO BEPXHEW YaCTM HWXKHEN NOABOOKW ropsiuMi TENNOHOCUTENb NonagaeTt B npubop, a
NO HWXXHEW YacTu TOM XXe NOABOAKM 3aMETHO OXNaXKAEHHbIN BO3BpaLLaeTCcsa B CTOSK Un
passogawmm tennonposod. Noatomy OOO «Butatepm» pekomeHayeT MOHTMPOBAaTb
pEerynupyoLLyto apmaTypy Ha HUXHEN NOABOLKE K pagnaTtopy unu yctaHaBnmBaTb O0-
MNONMHUTENBHO LMPKYNSUMOHHBIAN TOPMO3 (puUC. 2.2 a).

B coBpemeHHOM npakTuke O0OBA3KM OTOMUTENbHbIX NPUBGOPOB  YacTo
npegycMaTpuBaeTcsl yCTaHOBKa 3aropHOM apmaTypbl Ha obeux (a He Ha OopfHOW)
noaBoakax. OB6bIMHO Ans 3TOM LenvM UCNoNb3yKTCs 3anopHble KnanaHbl, NOCKOSbKY
TepMocCTaT He ABMSEeTCA 3arnopHon apmatypoun. [oaTomMy 3anopHas apmaTtypa MOXeT
ObITb YCTAHOBMEHA KaK Ha HWXHEW, Tak U HA BEPXHEN noasoake (nepen TepmMocTaTtoM
Nno xoAy TennoHocuTens). YcTtaHoOBKa NGO 3anopHO-perynupyrowen apmartypbl
Ha 3aMblKalLWMX yYacTKax B OAHOTPYOHbIX CUCTEMAX OTOMNIEHUA Kame20pu4YecKu
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He donyckaemcsi. [Jns OTKNYeHNs pagmartopa 6e3 cnvBa BoAbl U3 HEro LOCTaTOYHO
NepeKpbITb TONMbKO HUXXHIOK NMOABOAKY.

Mpn ycTaHoBKe rpynnbl pagnaTopoB Ha ropu3oHTanbHOM NPOTOYHOW BETBU (puUC.
2.3 2) pekomeHAyeTCca UCNonb3oBaTb OAMH TepMoCTaT Npu YCroBUKU, YTO CyMMapHas
TennoBas Harpyska Ha BeTBb He JOIKHa npesbiwaTth 5 kBT.

lMoapobHble cBeeHMs 0 TepMocTaTtax nNpuBeAeHbl B pasgene 3.

2.10. B cny4ae pasmelLeHMa TepMOCTaToOB B HULWAX ANSA OTONUTENbHbIX Npnbo-
POB WUNWN MepeKkpbITUS UX AEKOpPaTUBHbIMW dKpaHaMu WK 3aHaBeckamu Heobxoaumo
npegycMoTpeTb YCTaHOBKY TEPMOCTATUYECKON rOSIOBKU C BbIHOCHBIM AaTYUKOM.

2.11. OnTumanbHbIM 06pa3oM OCHaLLeHWe CUCTEMbl OTOMSIEHMSA TepMocTaTamu
peluaeTcs nNpyM UCNONb30BaHUN OTONUTENbHBIX NPUOGOPOB CO BCTPOEHHbLIMU TEPMOCTa-
Tamu, B YacTHocTu, pagmatopoB «Zehnder Charleston Completto». TepmocTtart B aTux
npnbopax pacnonoXeH cnesa Unu crpasa B BEPXHEN UMM HUXKHEN npobke pagunartopa,
a HWKHWe nogsofslne naTtpybkm nNpuBapuBatoTCA K KpaHUM UMW CPEeAHUM CeKUUSAM
(cm. Tabn. 1.4 mn 2.1).

Tabnuua 2.1. CxeMbl NOAKNHOYEHUA paaMaTopoB
«Zehnder Charleston Completto»

Ne cxembl Ne cxembl
Ockun3 paguatopa «Zehnder Ockus pagmatopa «Zehnder
13 Tabn. C 13 Tabn.
14 harleston Completto» 14 Charleston Completto»
B T /2L (T T DeE
L AL L L

vz TR )

Ly QOUMmEmmmmmmm w2t (I
Il w | (I
B eI TLIT T T AT [T LT ATAL LT AT e

il I
vize T Rz 5

T 2-L CITT
243 [ [1 ] 423 F
LI R

viz b LR ! 1

I R QI
253 . M 453 HFE
UL D QLI UL

vi/2 tl R1/2" 11

Mpnbop noacoeamHAETCA K cUCTEME OTOMMEHNUS C MOMOLLbIO NPUCOEANHUTENb-
Horo knanaHa «Multiflex» dpupmbl «OBeHTpon» Mnu aHanorn4yHoro H-ob6pasHoro knana-
Ha, KOTopble NPUMEHUMbl ANS OAHOTPYOHbIX U ABYXTPYOHbLIX CMCTEM OTOMfeHus. Ha
pucyHkax B Tabn. 2.1 cTpenkamu nokasaHoO HanpasfieHWe OBWKEHWSA TEennoHOoCUTens
(noaBoa Bcerga K KpamHen NepBov Cekumu npy BOKOBOM pacnonoXxeHun obenx noaso-
AoK). OnTumManbHasa cxema OBWXKEHUSA TEnnOoHOCUTENA B cCaMOM paguartope obecneuyn-
BaeTCs YCTaHOBKOW pasgenutenbHblx wanb. o cneusakasy noasoaswime natpyobku
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MoryT ObiTb U3rotoBneHbl agnameTpom G 4" ¢ HapyxHon pe3bbon. [pu BepxHeM pac-
NOMNOXeHNN TepMocTaTa B NPOTUBOMOOXHYHO BEPXHIOK NPOBKY yCcTaHaBnNMBaeTCa BO3-
AyxooTBoguuK. [1pn HWXKHEM pacnonoXeHun BCTPOEHHOro TepMmoctata npegycmaTpu-
BaeTCs yCTaHOBKa ABYX BO34yXOOTBOAYMKOB (B BepxHUX npobkax). MNMpu BcTpanBaHum
TepMocTaTta B HWXHIOK NPobKy Ha 3aBoAEe MOHTUPYETCS AOMOSIHUTENbHO BCTaBHas
Tpyba Anga TpaH3uTa ropsaven BoAbl OT KpanHen CekumMm ¢ TepMocTaToM 4O MPOTMBOMNO-
NOXHOM KpanHen cekumn. o aTon nocrnegHen cekumMn Boda NOAHUMAETCSH BBEPX U Ye-
pe3 BepXHUIN KOMMNEeKTop NOCTynaeT BO BCe OCTalbHble CpedHue CeKuuu; rnpu 3ToM
ABWXeHne TennoHocutensa no GONbLUMHCTBY CEKUMA paguaTtopa OCyLLeCTBRseTCs no
CXEME «CBEPXY-BHU3Y.

2.12. Mo cneusakasy BO3MOXHa MocTaBka pagnaTopoB AfK YrfIOBOM YCTaHOBKU
WNKU BbINOJSTHEHHBLIX NO Ayre pagvycoM, 3afaHHbIM noTpebutenem unu npennoxeHHbIM
3aBoaoM, obuen annHon 4o 6 m (puc. 2.5 n 2.6).

lMpn HecTaHOAPTHOM MWCMNOMHEHUW (YrNOBOM WAW MNONYKPYrnoM-pagnycHOM) U
BCTPOEHHOM TepMocCTaTe nepBble TPU CEKUMU He MOryT ObiTb M30rHyThl. [pn gaHHoOM
MCNONHEHNN TepMoCTaT MOXeT OblTb PacrnofioXeH TOSbKO BBEpXY, T.K. MPU yCTaHOBKE
TepMocTaTa BHM3Y CMOHTUPOBATb BCTaBHY Tpyby HEOOXoaUMOM ANuHbI He yaaéTcs.

B0O3MOXXHOCTb M3roToBneHusa yrnosbix moaenei — ot 90° go 179°. Mpu 3akase
AaHHbIX Mogernen HeobxoaMmo npunaratb 3CKM3bl C ykaszaHuem pasmepoB A, B, C B
MM, yribl a, B B rpagycax.

Mpn 3akase M30rHyTbIX Mogenen HeobxoauMO NpencTaBnsATb HEU3MEHAEMble
wabnoHbl. [Ina gaHHOro Buga paguatopa BO3MOXHbI criefylowmne pagnycbl KpUBU3HBDI
R (tabn. 2.2):

Tabnuua 2.2
Konnyectso Tpy6 no rnybuHe cekuuun, WT. 2 3 4 5 6
Paguyc kpusnsHbel R, He MeHee, MM 400 650 750 900 1000
B
B = AN
.;_I_Illllllllj /\l 1T 1 L//I\(' o2 8 ] :n- i;r'
s € T T -
| L
-|‘ * ‘h’i {n: *
¥ a8 a8 o 2 i 2
ABOWHOI BHYTPEHHWIA yron JABORHOW BHELHWA yron
BHYTPEHHWIA yron 90° BHYTPEHHUIA yron ot 30° A0 179" onSrpaity

0 §as

ot 90" po 179"

u‘):
I—— N “ N—

~ i " o i ”
BHELWHWIA yron 90 BHELUHWA yron BHYTPEHHWW pagnyc BHELWHWI paguyc

o1 90" po 179"

Puc. 2.5. Sckusbl TpybuaThix paguatoposB «Zehnder Charleston» n
«Zehnder Charleston Completto» yrnosown n nonykpyrinown koHdurypaumm



20

Puc. 2.6. O6wwmin Bug pagnatopa «Zehnder Charleston» nonykpyrnon ¢opmbl
n pagnatopa «Zehnder Charleston Completto» yrnoson koHgpurypauum

2.13. B nocnegHee Bpemsi B OTEYECTBEHHOWN NpakTUKe HaxoaaT Bcé Gonee wwiun-
poKkoe MpUMEHEHME KBapPTUPHbIE CUCTEMbI OTOMMEHUA CO CKPbITOM HamnofbHOW WUnu
NAWHTYCHOM pa3BOAKOW TEMMonpoBOAOB U JOHHBIM UX NPUCOeMHEHMEM K pagmaTtopam
C MOMOLLBIO cneumanbHOn rapHUTypbl. B aToM cnydae ygobHo ncnonb3oBaTb KnanaHbl
«Multiflex», H-obpasHble knanaHbl M KnanaHbl O4HOY3MOBOro nogknwoveHnsa («Panu-
pa»). Ha puc. 2.7 nokazaHa cxema NokBapTUPHOW CUCTEMbI OTOMMEHNSA C NSIMHTYCHOM
(nepumeTpanbHoOn) ABYXTPYOHOW pa3BoaKon TEMMOonpoBOAOB, a Ha puc. 2.8 cxema no-
KBapTUPHOW CUCTEMbI C OOHOTPYOHON Pa3BOAKOMN.

Ana ymeHblleHna GecnonesHbiX TEnsonoTepPb CTOSKM pa3MeLlarTcss BAOSMb
BHYTPEHHUX CTEH 3[aHusi, HanpuMmep, Ha NECTHUYHbIX KNeTkax MM B creumanbHbIX
TEXHUYECKUX HULLIAX.

CTOSKM NPUCOEONHAIOTCH K MOKBAPTUPHBIM pacnpefennTesibHbIM KOmnekTopam.
[na pasBoaku TennoHocuTensa obbIMHO MCMOMb3YIOT 3aLMLLEHHBIE OT HAPY>KHON KOPPO-
31K CTarbHble UM MeaHble TennonpoBobl. [PUMEHATCSA Takke TennonpoBoAbl U3
TEPMOCTOWMKMX NOSIMMEPOB, HanNpumep, U3 NoNMNPONUIIEHOBLIX KOMOUHUPOBAHHBLIX TPYO
CO cTabunuaupytowen antomMmHMeBON OBOMOYKON UM U3 MONUMATUNEHOBLIX MeTarnso-
nonumepHbIx Tpy6. Passoadilume TennonpoBoabl, Kak NpaBumo, TeNNOU30NNpOBaHHbIE,
npu Ny4eBOM Cxeme MpoknagbiBatoT B WTpobax, B 0605104Kax U3 roppupoBaHHbIX Mo-
nMMepHbIX TPy6 M 3annBaloT LEMEHTOM BbICOKMX MapOoK C NAacTurkaTopom C TOMLLK-
HOW CNosi LLEMEHTHOro NOKpbITUS He MeHee 40 MM NoO crneunanbHon TexHonorun. Mpu
NANHTYCHOM NpOKnaake 0Bbl4HO MCNOMb3YTCA CreunanbHble 4eKOpUpyroLne NAnHTY-
Cbl 3aBOACKOro M3roTOBMEHNS (YaLle BCero n3 nofIMMeEpPHbIX MaTepuasos).

2.14. [Ins HopmanbHOM paboTbl CUCTEMbI OTOMSIEHMUST CTOSKN AOJKHbI ObITb OC-
HalleHbl HeobxoauMOoW 3anopHO-perynupyowen apmatypoun, obecnedmsarollen pac-
YEéTHble pacxoAbl TEMMOHOCUTENSA MO CTOAKaM U CMyCK BOAbl U3 HUX Npu Heobxoaumo-
ctn. [ins aTux uenen MoryT ObiTb MCNOMBb30BaHbl 3anopHble U BanaHCMPOBOYHbIE BEH-
T™Mnu.
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Puc. 2.7. AByxTpybHas cucrema otonneHuns Puc. 2.8. OgHoTpyOHas nokBapTUpHas
C nepumMeTpanbHOn pa3BoaKom cuctema oTonsneHns

TennonpoBoaoB NoO KBapTupe

2.15. Ecnu 3arpsasHeHnsa B TENSIOHOCUTENE NpeBbIWaoT HOpMbl [4], TO Ans Hop-
MarbHOW paboTbl TEPMOCTATOB M peErynupytowen apMmatypbl HeobxoanmMo ocHalwatb
cuctemy otonneHna unbTpamu, B TOM YUCEe U MOCTOSKOBbIMU, U 0BecnevnTb ux
HOPMarnbHYH 3KCMnyaTaumio.

2.16. MNMpwn ncnonb3oBaHun paguatopoB «Zehnder Charleston» ¢ rnyxvmu wan-
GaMn B HMXKHUX KONSIEKTOpPax cUCTEMa OTONMEHNA OOMMKHA ObITb OCHALWleHa KoMnpec-
CopoM Ans obecneyeHnss HaO&XHOro yaaneHus Boabl U3 cuctembl (NpyM Heobxoaumo-
cTn).




22

3. TMOPABJIMYECKWUU PACYET

3.1. 'mpgpasnnyecknin pacyéT NpoBOAUTCA MO CYLLUECTBYHOLWUM MeToaukam C
NPUMEHEHNEM OCHOBHbIX PACYETHbIX 3aBUCUMOCTEMN, W3MNOXEHHbIX B HOPMATUBHON U
CNpaBOYHO-UHOPMALUNOHHOM nuTepatype [5] 1 [7], ¢ y4éTOM OaHHbIX, NPpUBEAEHHbIX B
HaCTOALMX peKkoMeHJauunsax.

Mpn rmpgpasnMyeckom pacyéTte TensronpoBOAOB MNOTEPU AABIIEHUS HA TpPEeHue U
npeofoneHne MeCTHbIX COMPOTUBIIEHUI CriedyeT onpenensaTb N0 MeToAy «Xapakrepu-
CTUK CONPOTUBIIEHUSI»

AP =S - M? (3.1)
nnn no Mmetony «yaeribHbIX TNMHENHbIX noTepb AaBrneHnda»
AP=R-L+2Z, (3.2)

roe AP - noTepu faBneHust Ha TPEHWE U NPeoaoNIeHne MECTHbIX CONpPOTMBIEHUN, Ma;

S=A (' - xapakTepuCTuKa COnpoTMBIIEHMS yYacTka TeNNONpoOBOAOB, paBHasa notepe
AaBneHus B HEM npu pacxoge TennoHocutens 1 kr/c, I'Ia/(Kr/c)z;

A - ypernbHOe CKOPOCTHOE AaBrfeHwe B TennonpoBoAax npu pacxone TennoHOCK-
Tena 1 kr/c, Ma/(kr/c)? (NPUHMMaETCA No NPUNOXeHMIo 1);

(= [(A/dgH)-L +2§] - npuBen&HHbIN KO3I(PUUMEHT CONPOTUBIIEHUS PACCYUTbI-

BaeMoro y4acTka Tensonposoaa;
A - KO3(PPUUNEHT TPEHUS;
dsy - BHYTPEHHUM AnameTp Tennonposoaa, M;
Ald,, - NpUBEOEHHBIN KOIPDULMEHT rMapaBnnyeckoro TpeHus, 1/m (cMm. npunoxe-

Hue 1);

L - AnvHa paccymTbiBAaeMOro yyacTtka TenfionpoBoaa, M;

2( - cymma KOa(pPpULMNEHTOB MECTHbLIX CONPOTUBINEHUN HA pacCYUTbIBAEMOM yya-
CTKEe CeTU;

M - MaccHbIN pacxon TENSIOHOCUTENS, Kr/C;

R - ypenbHas nuHenHas noTeps gaereHusa Ha 1 m Tpyobl, [a/m;

Z - MeCTHble NoTepu AaBreHnsa Ha yyacTke, [a .

3.2. 'mgpaBnuyeckue xapakTepucTUKM pagmaTopoB MNOSydeHbl MO METOAUKe
HWWcaHTexHuku [8], no3Bonstowen onpeaenaTs npuBegéHHble KO3 UUMEHTLI COMPO-
TUBMEHNs Cuyy U XapaKTepUCTUKU CONPOTUBIEHUSA S,y MPU HOPMAasbHbIX YCNOBUAX (Npu
Mnp=0,1 Kr/c yepe3 npnbop) nocrne nepuoaa sKcnnyaTaumun, B Te4eHUe KOTOPOoro Koad-
PULNEHTBI TPEHUA MEPHbIX YY4aCTKOB CTarbHbIX rnagknx (HOBbIX) TPyO Ha nNoaBoAKaXx K
ncnbITbiBAaEMbIM Npubopam AOCTUraloT 3HAYEHWUA, COOTBETCTBYHOLLMX SKBUBANEHTHOW
LLlepoxoBaToCTU, paBHOM 0,2 MM 1 NMPUHATON B Ka4eCcTBe PacYETHOW ANA CTalnbHbIX Te-
NNONPOBOLOB OTEYECTBEHHbLIX CUCTEM OTOMSMEHUS.

3.3. B 1abn. 3.1 npuBeaeHbl rmapaBnvyeckme XxapakTepuUCTUKM pagumaTopoB
«Zehnder Charleston» npn HopmaTMBHOM pacxode ropsiien BoAbl Yepe3 npubop
(Mnp=0,1 kr/c), xapaktepHoM AN OAHOTPYOHbLIX CUCTEM OTOMMEHWUS, NPU YCNOBUM MPO-
XO[a Bcero TennoHocuTens u3 crosika vYepes npubop, a Takke npu M;,=0,017 kr/c, xa-
pakTepHOM AN OBYXTPYOHbIX CUCTEM, KOTOpble YCpeOHeHbl ANs pagnaTopoB C KOMu-
4eCTBOM cekuui oT 6 n 6onee. MNpeacTtaBneHHble AaHHbIE MOXHO NpUHMMAaTL ANa npu-
6opoB ¢ MOHTaxHOM BbicoTor A0 900 MM Kak Npu ABUXEHUU TENSIOHOCUTENS MO CXeme
«CBEPXY-BHU3», TaK U NPU CXEME «CHU3Y-BBEPX», a TaKKe MPU CXEME «CHU3Y-BHU3» NpU
KonuyecTtee cekuun B paguatope oT 6 go 35. MNpu gpyrmux cxemax 06Bs3kM pagmaTtopoB
«Zehnder Charleston» KoaPULNEHT MECTHOro COMPOTUBIIEHUA B CpefHEM MOXHO
NPUHATL paBHbIM 3,5.
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Ta6bnuua 3.1. YcpeaHEéHHbIe ruapaBnMyeckue xapakrepucTmkn
CTanbHbIX CEKUNOHHbIX pagunaTtopoB «Zehnder Charleston»

KoadhdmumeHT mecTtHoro co- XapakTepucTuka conpoTus-
Pacxopn npotuenexns { npu ycnosHom | newust S+10*, Ma/(kr/c)?, npu
Cxema TennoHo- | AnameTpe noasofok dy v Ko- | ycrnoBHOM AvameTpe noaso-
ABMXKEeHNA cuTens nuyectse Tpy6 n no rnybuHe | ok dy n KonuyecTtse Tpyd n
TensnoHo- ceKkumm no rnyGuHe cexkumm
chTens d,=15 MM d,=20 MM dy,=15 MM d,=20 MM

Kr/y Kr/c

n=2 | n=3-4| n=2 | n=3-4| n=2 | n=3-4| n=2 | n=3-4

«cBepxy- 1 360 | 01 | 1,7 | 15 | 22 | 1,9 | 233 | 206 | 0,91 | 0,78
BHU3» U

«CHU3Y-
BBEPX» 60 | 0,017 2,9 2,2 4,6 4,0 3,97 | 3,01 1,9 1,65

360 0,1 1,8 1,6 2,6 2,2 247 | 219 | 1,07 | 0,91
«CHU3Y-

BHU3»

60 10,017 3,0 2,8 3,8 36 [ 411 | 3,84 [ 1,57 | 1,48

OnpegeneHve rmapaBnMyecknx XxapakTepucTuk pagnaTopos B npegenax pacxo-
noB Boabl Yyepes npubop ot 0,01 go 0,15 kr/c (o1 36 oo 540 kr/4) BO3MOXHO MO 3aBUCU-
MOCTSIM B JIOrapudMmyecknx KoopaumHaTax, noCTPOEHHbIM MO penepHbIM Toykam (npu
Mnp=0,017 kr/c n 0,1 kr/c). C ponyctumown Ana NpakTU4eCcKUX pacvEToB MOrpeLlHOCTbIO
B OOMbLUMHCTBE Crly4aeB NPOEKTUPOBAHUS CUCTEM OTOMSEHUS BO3MOXHA U NIMHENHas
WNHTEPNonsuMs B guanasoHe, OrpaHMYeHHOM penepHbIMU TOYKaMU.

3.4. Ina py4yHOro perynupoBaHuWsi TENSIOBOrO MOTOKa paguaTopoB MCMNONb3YHT
kpaHbl no NOCT 10944-97, «kpaHbl ana pydHon perynupoBku cdompm «IEPL ApmaTy-
peH» (AscTpus), «daHdoce» (Janus), «OBeHTpony, «Xanmamnep» n «XoHesenn» (ep-
maHus), RBM (Utanusa), «Komany (®paHums) u gp.

B tabn. 3.2 npuBeneHbl ycpeaHEHHbIE 3HAYEHNE KO PULMEHTOB MECTHOIO CO-
NPOTMBIIEHMS MOJSTHOCTLIO OTKPbITbIX BEHTUNEN ANA pydHowm perynuposkn RBM (Uta-
nus), onpenenéHHbie B OO0 «BuTtatepm» npu Temnepatype Boabl 60-80°C. Mpu Tem-
nepaType BoAabl 20-30°C rugpaBnuyeckue xapakTepucTUKM BO3pacTaloT B CpedHeM Ha
5%.

Ta6bnuua 3.2. YcpeAHEHHbIe 3Ha4YeHUs Ko3ath(PULIMEHTOB MECTHOro
CONPOTUBJIIEHMA UTaNbAHCKNX BeHTunen RBM ans
PYy4YHOro perynmpoBaHus

KoadhdunumeHTbl MECTHOIO

YCnoBHbIN conpoTuBreHns § BeHTUNen
anameTp, MM

NPAMbIX yrnoBbIX
15 28 16
20 11,5 5
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3.5. [Ina aBTOMaTMYEeCKOro perynupoBaHns B ABYXTPYOHbIX HACOCHbIX CUCTEMaX
OTOMMEHNA MOXHO peKoMeHAoBaTb TepMoperynsatopbl (Tepmoctathl) «EPL-TS-90-V»
C npucoeanHuTensHbiMM pasmepamn 3/8" n 1/2" (coBnagatowwime ana obonx pasmepos
rmopaBnnyeckne xapakrepuctukm npeactasneHbl Ha puc. 3.1), RTD-N dwupmbl «[aH-
docer» (em. puc. 3.2, a), AV6 (puc. 3.3 a) ovpmbl «OBeHTpon», TepMocTaTtbl upm
RBM, «Koman», «Xanmanep», «XoHeBenn» u ap.

HakrnoHHble nuHumn (1,2,3...) Ha guarpammax puc. 3.1, 3.2 (a) n 3.3 (a) no-
KasblBaloT AuanasoHbl NpeaBapuUTENbHOM HACTPOWMKM KranaHa perynstopa B pexume
2K (2°C). Hactponka Ha pexum 2K o3HavaeT, 4To TepMocTaT 4YaCTUYHO MPUKPbLIT N B
Crny4yae npeBblEHNS 3aaHHOW TemnepaTypbl BO3ayxXa B OTaniMBaeMoOM NOMeLLEHUN
Ha 2K (2°C), oH nepekpblBaeT OBWXEHWEe BOAbI B NOABOASALLEM Tensnonposoge. JTO
o0LWenpuHATOE B €BPONENCKON MpakTUKe YCrioBUe HacTpPOMKM TepMOCTaToB NO3BONSeT
noTpebuTento He TONbKO CHWXaTb TemnepaTypy Bo3gyxa B MOMELLEHUU, HO U NO €ero
XenaHuio eé nosbllwaTtb. B page cnyyaeB Befétca Gonee ToyHas HacTtponka Ha 1K
(1°C), a vHorpa ponyckaetca HacTponka Ha 3K (3°C). OueBuaHO, NpuU MOMHOCTbLIO OT-
KPbITOM KnanaHe ruapasnuMyeckoe COnpoTuBIeHne TepmMoctata byaet 3amMeTHO MeHb-
we. Hanpumep, Ha puc. 3.1 NUHUA «MakcMMarnbHOro NoabEmax LToKa TepMocTarta npu
pexunme HacTpokn Ha 2K nokasbiBaeT CylwecTBeHHO Oonbluee 3HaveHue nepenaga
AaBrneHns Npyu TOM Xe pacxode BOAbl, YEM NNHUS, XapakTepusyLlas «MakcMumanbHoe
OTKpbITUE» TEepMOCTaTa.

3.6. Pagnatop «Zehnder Charleston Completto» ocHalléH, kak ykasbliBanoch,
BCTPOEHHbIM TepmocTatoM AV6 dupmbl «OBeHTpon» (puc. 2.7). ATOT TepmMocTaT no-
3BOJSISIET OCYLUECTBMATb NpeaBapUTESIbHY0 MOHTaXHYK HACTPOMKY No 6 nosvuumam.
Hwxe B Tabn. 3.3 npuBoasaTca ycpeAHEHHbIE 3HA4YEHNA KOI(PPULMEHTOB MECTHOIO CO-
npotuenenusa § paguatopa «Zehnder Charleston Completto» ¢ HWXHUM pacnonoxeHu-
em noasoasAwmx natpybkos dy=15 MM 1 BCTpOoeHHbIM TepmocTtatom AV6, yuuTbiBato-
LMe TakxKe COMNpOTUBMEHME TPaH3UTHOro TenronpoBoda OT NOABOAOK K KOprycy Tep-
MocTaTa, B 3aBMCMMOCTU OT NO3MLMIA NPEeAHACTPONKM NpU pacxoae TennoHocuTens ye-
pe3 npubop 60 Kr/4 n HacTponke TepmocTaTa Ha pexum 2K (oTKpbITMe knanaHa Ha 0,44
MMm). MpencraBneHHble B Tabnuue 3.3 3HayeHus § XxapakTepHbl A5 YCOBUI aKcnnya-
TauMm pagnaTtopoB CO BCTPOEHHbIMU TepMocTaTamun B ABYXTPYOHbIX cMcTemax otonne-
HUS.

Ta6nuua 3.3. YcpeaHEéHHble rmapaBnuyeckue XxapakTepucTUKu pagmaTtopos
«Zehnder Charleston Completto»

|_|O3VILI,£/IVI MOHTa)XHOW 1 2 3 4 5 6 npuv NOSIHOM
HaCTPOWNKKN TepmocTaTta OTKpbITUN
3HayeHus 25000 | 8000 | 2500 | 2000 | 1600 | 1150 1000

PacnonoxeHne HWxHWX naTpybkoB (C MexoceBbiM pacctosiHuem 50 mMm) vy
KparHUX CeKunin n B cepeguHe pagmartopa Mano oTpaxaeTca Ha rmapaBinyeckoM Co-
npoTtueneHun pagmnatopa «Zehnder Charleston Completto».

OTtmeTum, yto no gaHHbiIM OO0 «ButaTepm» npu ycrnosusax akcnnyatauun, xa-
paKTEPHbIX ANA OTeYECTBEHHbLIX CUCTEM OTOMNMEHUS, HACTPOMKY Ha no3uuun 1 1 2 npo-
n3BoaANTb He pekomeHayeTcs [9].

3.7. Ons wupoko ucnonb3yeMblx B Poccum ogHOTPYOHbLIX CUCTEM OTOMNNEHUS
MOXHO PEKOMeHAOBaTb ChneuuanbHble TepMOCTaTbl YMEHbLUEHHOrO rmMapaBfiMyecKkoro
conpotueneHnsa RTD-G (puc. 3.2, 6), mapkn M dupmbl «OseHTpon» (puc. 3.3 6),
«EPU-TS-E» (puc. 3.4), Tuna H dupmbl «XoHeBenn» u tuna «Super» upMbl
«Xanmanep».
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Puc. 3.1. T'mgpaBnunyeckue xapakrepuctukm tepmoctatos «EPL-TS-90-V»

C npucoeaunHUTENbHbIMK pasMmepamm 3/8" 1 1/2" ¢ HacTpoiikoi Ha pexum 2K (2°C)
N NPU CHATOW TEPMOCTATMYECKOM rofioBke (Mpu NOSIHOM OTKPbITUM BEHTUNS)
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Puc. 3.2. TvgpaBnnyeckme xapakTepucTnkm TepmoctaToB «JaHdocey:
a — RTD-N 15 npu pasnnyHbIX ypOBHSAX MOHTa)XHOW HACTPOMKM KnanaHa
ANA ABYXTPYOHbIX cMCTEM oTonneHus ¢ nogsogkamu dy, 15 mm;

6 — RTD-G ans rpaBUTaLmMOHHbBIX U HACOCHBIX OOHOTPYOHbIX
cucTem otonnexus ¢ nogsogkamu dy 15, 20 n 25 mm
(Mpn HacTpoiike Ha pexum 2K)
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Puc. 3.3. ['vapaBnnyeckne xapakTepucTukn TepmoctatoB upmMbl « OBEHTpON»:
a — AV6 gna gByxTpybHbIX CUCTEM OTOMNSIEHMS;
6 — M ang ogHOTPYOHLIX CUCTEM OTOMMEHNS
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KOMOPOM YpOE8eHb 38yKO8020 OaesieHuUsl He npeebiwaem
2505 (A).

Puc. 3.3. TvapaBnnyeckne xapakTtepucTnkn TepMoctaTtoB
«EPL-TS-E» npu pasnuyHbIX pexxMmax HaCTPOMKM
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MpeacTtaBneHHble Ha puc. 3.2 (6) HaKMOHHbIE NIMHUK ONPESENAT rmapasnuye-
CKME XapaKTEPUCTUKM TepMOCTaToB AN OAHOTPYOHbIX cuctem otonneHna RTD-G
dupmbl «[JaHdocc» Npu yCTaHOBKE Ha NoABOAKaX C YCrnoBHbIM aAnameTtpom 15, 20 n 25
MM B pexume HacTponkm Ha 2K (2°C).

Ha puc. 3.3 (6) npeacrtasneHbl rmapaBriMyeckne XxapakTepucTukn TepMocTaToB
M 0nga ogHOTPYBHLIX CUCTEM OTOMMEHNSA NpU HaAcTponke Ha pexnmbl 1K, 2K nnn 3K n
yCTaHOBKe Ha noaBoAKax yCNoBHbIM AnameTpoM 15 n 20 MM (3TN XxapakTepucTuku ons
obounx agnamMeTpoB NpW HACTPOMKE Ha 3TU PEXMMbl MPaKTUYECKU COBMAAAloT), a Takke
NpWY NOJSTHOM OTKPbLITUM KrnanaHa (0TAenbHO MpPU YCIOBHbLIX AnaMeTpax noasogok 15 m
20 mm).

Ha puc. 3.4 HaknoOHHbIE NUHUM ONpPeaensaT rMapaBnUyeckue XapakTepucTmku
TepmocTatoB «EPL-TS-E» ons ogHOTPYOHLIX CUCTEM OTOMMEHUSA NPU HACTPOMKE Ha
pexumbl 1K, 2K nnn 3K, a Takke npu nonHOCTbIO OTKPbITOM KnanaHe. OTMeTuM, 4To
rmopasnuyeckne xapakrepuctmkm tepmoctaTtoB «EPL-TS-E» kak npambix, Tak 1 yrno-
BbIX NPV YCTAaHOBKE Ha NoABoOAKax YCrnoBHbIM AnameTpom 15, 20 n 25 MM npakTu4ecku
cosnagator.

Ha puc. 3.1 u 3.4 Ha nepeceyeHUnN KPUBbLIX, XapakTEpPU3YOLINX 3aBUCUMOCTb
rmapaBnMYeckoro CONpOTUBMEHNA TEpPMOCTaTOB OT pacxoja BoAbl, C NuHuen AP=1
6ap=100 klMa ykasaHbl 3HaYeHWs1 pacxomdHbix koadpduumeHtoB K, [(M*/4)-6ap™?]. Ons
OAHOTPYOHBIX CUCTEM OTOMSEHUA MOTYT NPUMEHATBCA TepmocTaThl ¢ K, = 1,2 [9].

Ha puc. 3.2 (a) n 3.3 (a) nokasaHo, Npu Kaknx pacxogax BOAbl 9KBUBASIEHTHbIN
YypOBeHb LWyMa TepmocTaToB He gocturaet 25 nnun 30 gb. O6bIYHO 3TOT YpOBEHD LUyMa
He npeBbIaeTCcs, eCnn CKOpOCTb BoAbl B noaBogkax He 6onee 0,6-0,8 m/c, a nepenag
AasrneHust Ha TepmocTtarte He npesbiwaeT 0,015-0,03 Mlla (1,5-3 m Bog. cT.) OTmMETUM,
yTo AnA obecneyeHns HopmarnbHOW paboTbl TepMocTaTa nepenag AaBfeHUs Ha HEM
AoskeH 6bITb He meHee 0,003-0,005 MnMa (0,3-0,5 m BoA.cT.).

B oaHOTpYyGHbIX cucTeMax uenecoobpasHO NPUMEHATb TPEXXOOOBbIE Tep-
MocTaTbl, obecneudmBaiowme yaobHble MOAKMYEeHNe K npubopy WM MOHTax 3a-
MblKalowero yyactka. Cpeu HUX MHTEpecHbl TPEXXoOoBble TepMocTaTbl upM
«EPL», «OBeHTpon» 1 Op., y KOTOPbIX OCU TEPMOCTATUYECKNX FONIOBOK NeprneHamnKy-
NAPHbI NIIOCKOCTU CTeHbl. OTMETUM, YTO rMapaBnUYECKUe XapakTepuCcTUKn paguaTop-
HbIX Y3MOB C TPEXXOAOBbIMM TepMocTaTaMu onpenensatT nepenag AaBneHUn Mexay
noABOASALMM M 06paTHbIM NaTpybkamun y 3aMblKaloLLEro yyacTka, 3aBUCAT OT HACTpon-
K/ Ha KO3(P(PUUNEHT 3aTeKkaHUs, pacxoga TenroHOCUTENS B CTOsIKE U OT rmapasnuye-
CKMX XapaKTEPUCTUK OTONUTENbHbLIX NPUOOPOB.

[loHHOE NoAKMYeHne pagmaTopoB MOXHO OCYLLECTBUTbL C MOMOLLLIO cnelumanbs-
HOW rapHUTYpbI, NOCTaBNAEMOWN U3roTOBUTENSMU TEPMOCTATOB Kak ANA TpaaAuLUOHHOIo
BGOKOBOro NOAKMIOYEHNS, TaK U OL4HOY3ITOBOro Yepes HMKHME BOKOBYHO NPOBKY Mnu LWTy-
Lep ¢ noMoLlblo BeHTUNen «Panupay, a takke knanaHoB «Multiflex» n H-obpasHbix 3a-
NOPHO-PErYNMNPYIOLLMX KNanaHoB.

3.8. dupma «Zehnder GmbH» npu ocHaweHun paguatopoB «Zehnder Charles-
ton» n «Zehnder Charleston Completto» 3anopHo-perynupytoLien apmaTypor oBbI4HO
OpPUEHTUPYeTCs Ha HOMEHKNAaTypy TepMmoperynatopoB ompmMbl «OBeHTpony». B Tabnuue
3.4 ykasaHbl Hanboree pacrnpoCTPaHEHHbIE TUMbl YrNOBbIX M MPOXOAHbIX BEHTUNEN
3TON PUpMbI, NPUMEHSEMBIX B OTEYECTBEHHOW NpakTuke. B Tabnuue 3.5 npeacraenexa
HOMEHKNaTypa crneuuanbHbiX BeHTunen «Panupay, ncnonb3yemblx Ansi OAHOY3M0BOro
BGOKOBOro MNN HWXHEro nogcoeanHeHna pagmartopoB «Zehnder Charleston» no cxemam
20, 40, 23 n 43 (cm. Tabn. 1.4).

3.9. lNpun ocHalleHUn pagmaTtopoB TepmocTatamu LenecoobpasHo yyuTbiBaTb
pekomMeHaauumn no Ux UCrnosb30BaHUIO B CUCTEMAaX BOAAHOro oTonsneHus [9].
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Ta6nuua 3.4. YrnoBble U npoxoaHbie BeHTUNu upmol «OBeHTpon»,
ycTaHaBnuBaeMble B HACOCHbIX CUCTEMaxX OTOMNJEeHUsA

Tun Tun
HasHauyeHue WcnonHeHune OuameTp
CUCTEMDBI BEHTUNSA
[nsa TepmocTaTa ¢ YINoBo )
AV6 npenBapuTenbHON - ﬂﬂ,ly 15?HDF|¥§/24)
HaCTPOVKOVA MpoxoaHoi Y
[nsa TepmocTaTa ¢ VIMOBOM
npeaBapuTENnbHON Ha- i
feyxtpyGhas | ADVE CTPOWKOW 1 aBapUiiHbIM . A,10-4,20
CHUXEHMeM pacxoaa MpoxoaHon
C py4YHbIM NpMBOLOM U Yrnosomn
HRV npeaBapuTenbHon 3 a,10, A,15
HaCTPOWKOM MpoxoAaHoit
Yrnosou 0,10-0,20
A ns TepmocTara 4 y
OpHoTpy6Has A P MpoxoaHoii 0,15(HP3/4)
N OBYXTpYO- -
Has Yrnosou
HA C py4HbIM NpUBOOOM n,10-A4,25
MpoxogHon
Yrnosou
AZ [nsa TepmocTata Aa,10- 1,32
MpoxogHon
OpHoTpybHas
M [na TepmocTaTa MNpoxogHon n,15, 0,20

Mpumevarue: HP3/4 — HapyxHas pe3bba 34"

Ta6bnuua 3.5. BeHtunu tuna «Panupa» coupmbl «OBeHTpoOn»
(Aansa paguatopoB AnuHon He 6onee 1,2 m)

3ckus

HaunmeHoBaHue 1 KpaTKada XapaKTepucTtuka

[na ogHOTPYBHbBIX CUCTEM OTONMEHUS C DYHKLUMEN OTKIOYe-
Hus. Makc. TemnepaTtypa 120°C, makc. pab. usb. gasnexue 1
MMa. [Ansi ropu3oHTanbHOro HMXHEro NPUCOeOUHEHUS K OTO-
nutenbHomy npubopy G 2 (HapyxxHas pesbba), ons npucoe-
AnHeHua K nogsoakam G % (HapyxHas pesbba).

To e, 4N BEPTUKANbHOIO HKHErO NPUCOEANHEHUS K OTO-
nuTenbHomy npmdopy

[na oByXTPYOHLIX CUCTEM OTOMSEHNSA C PYHKLMEN OTKIHOYE-
Hus. Makc. TemnepaTtypa 120°C, makc. pab. usb. gaBneHue
1MMa. [na BepTuUKanbHOMo HUXKHEro NpUcoeanHeHns K oTo-
nutensHomy npubopy G 2 (HapyxxHasa pesbba), ons npucoe-
AnHeHus K nogsoakam G % (HapyxHas pesbba).
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3.10. MNockonbKy Npu NMOMHOM 3aKpbITUX TepMoOcCTaTa, YCTaHOBIIEHHOIO Ha BepX-
Hel 6OKOBOWM NOABOAKE, OCTAaTOMHAA TennooTAadya paguartopa npu ycroBHOM AnameT-
pe nogsogok 15 n 20 mm coctaenseT 25-40% oT pac4éTHOn, Ans e€ yMeHbLUeHUs pe-
KOMeHOyeTCs NPUMEHATb NpocTenLlne TepMmocTaTbl 6€3 MOHTaXHOW peryrnmpoBKn C ycC-
TaHOBKOW MX Ha BepxHen nogsogke B KOMOMHaUMK C LMPKYNALNUOHHBIM TOPMO3OM UK
CO creunanbHbIM BEHTUMNEM OS89 NpeABapuUTENibHON HACTPOMKM U OTKIIOYEHUS HA HUX-
Hen nogBogke, Hanpumep, BeHTUNnem «Combi» dupmbl «OBeHTpon». bonee noapo6-
Hble CBEAEHUS O HOMEHKNaType 3anopHO-perynupyrowen apmatypbl gupmbl «OBEH-
TPON» MOXHO NONy4nTb B npepcrasutensctee umpmbl (Ten. (095) 362-94-24 n (095)
918-18-26).

3.11. Ipun noctaBke pagnatopoB pupmbl «Zehnder GmbH» ¢ Tepmoperynupyto-
LWMMW BEHTUINAMU TepMocTaTuyeckas ronoska C XUOKOCTHbIM AaT4MKOM MoCTaBnsaeTcA
no 3akasy. Beibop onpegenseT 3akas3yuk ¢ y4€TOM AM3alHa U CTOMMOCTU ronoskun. [pu
OTCYTCTBMM 3aKasa M3rotoBuUTesNb MNocTaBnseT TepmMoctatndeckun anemeHT «Uni LH»
dupmbl «OBEHTPOMY.

3.12. 'ngpaBnuyeckne xapakTepucTukM OToNUTENbHOro Npubopa 1 NoABOAALLMNX
TennonpoBOAOB C perynupytoLlen apmaTypon B OAHOTPYOHbIX cMCTeMax OTOMNMEHUS C
3aMblKaloLWMMN y4acTkamu  onpeaensaiT KOSMMUUNEHT 3aTeKaHUs Onp,, Xapakrtepu-
3yloLMiA OO0 TeNnoHocuTens, npoxogsuiero Yyepes npubop, ot obLiero ero pacxoga B
NoABOAKE K pagmaTtopHoMy y3ny. Takmm obpa3omM, B OOHOTPYOHbLIX cucteMax oTonsne-
HUA pacxof BoAbl Yepes npubop My, Kr/c, onpeaenseTcs 3aBUCUMOCTbLIO

Mnp = Qnp * Mer (3.3)

e Onp - KO3 PULMEHT 3aTekaHns BoAbl B Npubop;
Mcr - MaccHbIN pacxof TEMSOHOCUTENSA N0 CTOSIKY OOHOTPYOHON CUCTEMBI OTOMMEHMUS
NPy OAHOCTOPOHHEM MOAKMIOYEHUW paanaToOpHOro y3na, Kr/c.

3.13. 3Ha4veHusa KoadpuUMEHTOB 3aTekaHua dn, Ana paguaTopoB «Zehnder
Charleston» npu pasnuyHbIX coveTaHuax agnameTpoB Tpy6b CTOSKOB (dgr), CMELUEHHBbIX
3amblKaloLMxX y4acTkoB (dsy) M noaBoaswmx Tennonposoaos (d,) y3nos npucoeauHe-
HUS paguaTopoB B O4HOTPYOHbIX CUCTEMaxX OTOMMEHUS MPU YCTAHOBKE Ha NOABOAKaX
TEPMOCTaTOB YMEHbLUEHHOIO rMMApPaBANYeCcKoro CoONpoTUBNEHUS NpeacTasneHbl B Tabn.
3.6.

Tabnuua 3.6. YcpeaHEHHbIEe 3Ha4YeHUs KO3 (PULMEHTOB 3aTeKaHUs Onp
Yy35110B OAHOTPYOHbIX CUCTEM BOASAHOIO OTOMSIEHUA
c pagunatopamu «Zehnder Charleston»

3Ha4YeHUs Onp MPU COMETaAHUK

Tun perynupytoLen apmaTtypsbl AvameTpoB Tpyd pagmaTopHoro yana

1 PUPMa-U3roToBUTENb der X day X dy (MM)
15x15x15 20x15x15 20x15x20
TepmoctaT «M» («OBeHTpoN») 0,225 0,185 0,24
TepmoctaT AZ («OBeHTpon») 0,21 0,175 0,22
TepmoctaT RTD-G («[daHdocc») 0,235 0,195 0,27
TepmocTaTt «EPL-TS-E» («TEPLl») 0,245 0,2 0,25
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3HayeHuss KOIPPULMEHTOB 3aTeKaHUA Npu yCTaHOBKE TEpPMOCTAaToB onpenerne-
Hbl, KaK yKasbiBanocb, npu Mx HacTpoiike Ha pexum 2K (2°C), T.e. Ha nNonoxeHune vac-
TUYHO OTKPLITOrO KrnamnaHa, U3 KOTOPOro TepMocTaTt MOSIHOCTbIO NepekpbiBaeT ABuKe-
HWEe BoAbl NP NPEBbLILEHUN 3a4aHHON TeMnepaTypbl Bo3dyxa B nomewieHun Ha 2°C
(Ha 2K). OuyeBugHO, Npy Takom MeTode onpefeneHus KosduumMeHTa 3aTtekaHus mno-
TpebHasa nnowanb NOBEPXHOCTM Harpesa oTonutensHoro npubopa 6yaet 6onblue, Yem
npu pacyéte, NCXoasa U3 rnmapaBIIMMECKUX XapakTepPUCTUK MOMHOCTLIO OTKPLITOro Kra-
naHa, XapakTepHOM AN OTEeYECTBEHHOW MPaKTUKU WHXEHEPHbIX pacyéToB B cry4vae
NPUMeEHEHNST 0ObIYHbBIX KpaHOB 1 BeHTunen [9].

3.14. lpu npoBedeHUN rMApPaBINYECKNX PACYHETOB 3HAYEHUNA yOerbHbIX CKOPO-
CTHbIX [aBneHurM W npuBeAEéHHbIX KOIPULMEHTOB TrMOPaBNYECKOro TpeHus Ans
CTanbHbIX TENMONPOBOAOB CUCTEM OTOMMEHUS NPUHUMAKOTCA MO NpUIoXeHuto 1, ons
MEeHbIX — NO NPUMOXEHUIO 2.

'MapaBnnyeckme xapakTepucTUKU KOMOMHUPOBAHHbLIX NOMMNPONUIIEHOBBLIX TPYO
npmeegeHbl B TP 125-02 [10], gns meTtannononumepHbiX Tpy6 aHanornyHble gaHHble
nmetotca B OO0 «Butatepm», a Takke B (prpmax, NoCTaBnsaoLWmMX MeTannononnumep-
Hble TennonpoBoabl.

3.15. 3HaveHnsa KOIPPULMEHTOB MECTHOIO COMPOTUBIIEHUSA KOHCTPYKTUBHbIX
9NIEMEHTOB CUCTEM BOAAHOrO OTOMMEHUS MpUHUMAaOTCA MO «CnpaBOYHUKY MPOEKTU-
poBLmKa», 4. 1 «OTonneHuney [7].

3.16. Npoun3BogMTENbHOCTL HACOCOB ANA CUCTEM OTOMMEHUS, 3anoSTHAEMbIX aH-
Tucpnsom, Heobxoanmo yesenuumnsatb Ha 10-12%, a nx Hanop Ha 50-60%.
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4. TENNOBOW PACYET

4.1. TennoBon pacyé€T NPoOBOAMTCA MO CYLECTBYIOLUM MeToAMKaM C NpuMeHe-
HMEM OCHOBHbIX PACYETHbLIX 3aBMCUMOCTEN, U3MOXEHHbIX B CreunanbHON nurepartype
[5], [7], c y4éTOM OaHHbIX, NPUBEAEHHBIX B HACTOALLNX PEKOMeHOaUNsX.

4.2. Npun HaxoxaeHun obLero pacxoga BoAbl B CUCTEME OTOMMEHUA €€ pacxoa,
onpenenéHHbIn  Mcxoaa M3 obwmx TenonoTepb 34aHUNA, YBENMYMBAETCA NPOnopLmo-
HanbHO NonpaBoYHbIM KO3dduuneHTam. [1epBbIn U3 HUX (31 3aBUCUT OT HOMEHKNaTyp-
HOro wiara pagumartopa U MpUHUMAaETCa B 3aBUCMMOCTM OT KonmudecTtea Tpyb B cekumm
paguartopa no tabn. 4.1, a BTopow - 2 — OT A0NM YBENUYEHUS TENNONOTEPL YEPES 3a-
paguMaTtopHbIA  Y4acToK M NMPUHUMAETCH B 3aBMCUMOCTU OT TUMa HapYy>XHOro orpakae-
HUA Takke no Tabn. 4.1.

YBennyeHne TennonoTepb Yepes 3apagnaTopHble YYaCcTKU HapyXHbIX orpaxge-
HU He TpebyeT yBenuyeHns nnowaan TennonepesaroLlen NnoBEPXHOCTM U, COOTBETCT-
BEHHO, HOPMaTUBHOIO TEMSIOBOro NoToKa npu nogdbope paguatopa, NOCKOSMbKY Tenso-
BOW NMOTOK OT npubopa Bo3pacTaeT NpakTUYeCKM Ha CTONbKO e, Ha CKONbKO Bo3pacTa-
0T TENSIONOTEPM.

Mpn BBEOEHMM NOMPABOYHLIX KOAMPULMEHTOB 11 2 HA 06N pacxod Tenso-
HOCUTENSA B CUCTEME OTOMSIEHNA MOXHO B NEPBOM MPUBIIMXKEHUN HE yYUTbIBATL JOMNOS-
HUTENbHbIN pacxon TENSIOHOCUTENS MO CTOAKaM WU BETBAM K paguaTtopam, nonaras,
4YTO C AONYCTUMOW LN NPaKTUYEeCKMX pacvETOB MOrPeLlHOCTbI0 yBenuyeHue pacxoga
Nno BCEM CTOsIKaM (BETBAM) NPOMNOPLMOHAnbHO NX Harpyskam.

Ta6bnuua 4.1. 3HauyeHuA koacpchuumneHToB B1 1 B2

Yncno Tpy6 B2 Py yCTaHoBKe

B CeKLWN, LT. P y HAPYXHOW | Y HapyXHOro
CTEHbI OCTeKneHns

2 1,005 1,02 1,07

3 1,01 1,015 1,05

4 1,02 1,012 1,04

5 1,03 1,01 1,033

6 1,04 1,008 1,028

4.3. Tennosou notok Q, BT, pagnatopoB «Zehnder Charleston» npu ycnosusix,
OTNNYHbIX OT HOPMarbHbIX (HOPMUPOBAaHHbLIX), orpeaenseTca no popmyrne

0=-0, (0/70)" c-(M,, /01) b B, p=0, % @ b B p=
:Kuy'70’F'¢1'¢2'b'/3)3'p ) (4.1)

rae O, - HOMUHanNbHbLIA TENMOBON NOTOK paauaTopa Mpy HOPMarbHbLIX YCIOBUSIX, PaBHbIN
MPOV3BEAEHWIO HOMWHASLHOTO TEMNSIOBOrO NOTOKA, NPUXOASALLErocs Ha OAHY CEKUMIO Qyy, BT,
(cm. Tabn. 1.3), Ha KonM4ecTBO cekumii B Nnpubope n, BT;

© - bakTuyeckuin TemnepaTypHbIi Hanop, °C, onpeaensemsin no opmyne

At
t”-”"—t =t ——2—t . 4.2.)

n H n

®=
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3pech

t, n t, - cooTBETCTBEHHO HavarnbHas U KOHeYHas Temnepartypbl TennoHocuTens (Ha
BXO/[€E W BbIXOAe) B OTonNuTensHoM npubope, °C;

t, - pacuéTHaa TemnepaTypa NOMELLEHUS, NMPUHUMaeMasi paBHON PacY&THON Tem-
nepaTtype Bo3dyxa B oTannusaemMoM nomeiieHum tg, °C;

At,,- nepenan Temneparyp TENNOHOCUTENs Mexay BXOAOM U BbIXOAOM OTOMM-

TenbHoro npuéopa, °C;

70 - HOPMUPOBaHHLIN TemnepaTtypHbIi Hanop, °C;

C - MOMpaBOYHbLIN KOIPPULMEHT, C NMOMOLLLID KOTOPOro Y4YMUTbIBAETCA BNUSHUE
CXeMbl OBWXEHUS TENNOHOCUTESNSA Ha TEMNOBOW NOTOK U KO3 ULUMEHT Tensnonepeaaym
npubopa nNpu HOPMUPOBAHHBLIX TEMMEpPaTYpHOM Harnope, pacxode TennoHocutTensa u
aTMocepHOM AaBneHuu (NpuHUMaeTcs no Tabn. 4.2);

n v m - aMnMpuyeckne nokasaTtenn cTerneHn COOTBETCTBEHHO NPU OTHOCUTESbHbIX
TemnepaTypHOM Hanope u pacxoge TennoHocuTens (NpuHMmatroTes no tab. 4.2);

an - (PaKTUYECKMA MACCHbIN pacxod TENNOHOCUTENS Yepe3 OTONUTENbHbLIN Npu-

6op, Kr/c;

0,1 — HOPMUPOBAHHbBIA MACCHbIN pacxon TensioHOCUTENs Yepe3 OTOMUTENbHbIN
npubop, Kr/c;

b — 6GespasmepHbIii NONPaBoYHbIN KOIMMULMEHT HA pacy&THoe aTMocdepHoe
AaBrieHMe C YY4€TOM YMEeHbLUEeHUS O0MU NyYUCTOM COCTaBnAWENn No OTHOLLUEHU K
KOHBEKTMBHOWN B 06LLein Tennonepegaye pagvartopa C yBenuveHueM konuyectsa Tpyo
no rnybuHe cekumn (NpuHUMaeTca no Tabn. 4.3);

B3 — 6e3pa3mepHbIN NONPaBOYHbIN KOIMMDULMEHT, XapaKTEPU3YHOLLMIA 3aBUCUMOCTb
Tennonepegadn paguaTtopa OT KONMMYecTBa CEKUMIA B HEM Mpu nobbIX cxemax ABuxKe-
HWA TennoHocuTens (NPUHUMaeTcsa no Tadn. 4.4);

p — 6e3pa3mMepHbI NONPaBOYHbIV KOIPPULNEHT, C NOMOLLBIO KOTOPOro y4uTbiBa-
eTca cneumdurka 3aBUCMMOCTU TENOBOro MOTOKa M KoapduumeHTa Tennonepenayn
paguaTtopa OT Yucra KOMOHOK B HEM NPWU OBWXKEHUWN TEMSOHOCUTENSA  KCHU3Y-BBEPXY,
(NpyHMMaeTca no Tabn. 4.5);

@, = (@/70)”" — 6e3pa3MepHbIN NONPaBOYHbIN KOIPMPULNEHT, C MOMOLLBIO KOTOPOro

YYUTbIBAETCA M3MEHEHME TEMSIOBOro MOTOKa OTOMUTENbHLIX NPUOOPOB NpU OTANYUK
pacyéTHOro TeMnepaTypHOro Harmopa OT HOpMasibHOro (NpMHMMaeTcs no tabn. 4.6, 4.7
n4.8);

@, =c-(an/O,1)'" — 6e3pa3mepHbIN NONPaBOYHbIA KOIPMULNEHT, C NMOMOLLBIO KO-
TOPOro y4MTbIBAETCA W3MEHEHWME TEMSIOBOro NOoToKa OTONUMTENbHOro npubopa npu oT-
NNYMM pacY€THOro MacCHOro pacxofa TennoHocutTensa yepes npubop OT HOPMarnbHOro
(npuHuMaeTcsa no Tabn. 4.9);

K.y — koadhcuumeHT Tennonepeaayn npubopa npy HopMasibHbIX YCIOBUSIX, OMpe-
aensiembln No popmyrne nnm no Taén. 4.10

O,
K = F-70
rae F' — nnowaab HapyXXHOWM TennooTaatowen NoBepXHOCTU paguaTopa, paBHas
NpoM3BeAEHNI0 NNowaan NOBEepXHOCTU HarpeBa ogHou cekumun fe (NpuHMmaeTtcsa no
Tabn. 1.4) Ha KONMYECTBO cekuui B npubope ng, M,
4.4. KoacpduumeHT Tennonepeaaun npubopa K, BT/(M*°C) npu ycrioBusix, oT-
NNYHBIX OT HOPMarbHbIX, onpegenseTcsa no popmyrne

K=K, -(/70) -c-(M,, 01} -b-B,-p= K, -(0/70) - ¢, b-,-p . (4.4)

B1/(M*°C), (4.3)
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4.5. CornacHo pesynbTatam TennoBbIX UCMbITaHU pas3nu4YHbix obpasuoB pagna-
TopoB «Zehnder Charleston» ¢ HomuMHanbHoOM BbicoTon oT 260 Ao 900 MM 3Ha4eHUs
nokasartenen creneHn n u m un Ko3aduuMeHTa ¢ 3aBUCAT HE TONbKO OT MUCCneaoBaH-

HbIX AMana3oHOB U3MeHeHnss @ n Mp,, HO Takke OT BbICOTbI U Aaxe AnvHbI npubopa.
[nsa ynpoweHnsa nHXeHepHbIX pacyéToB 6e3 BHECEHWSI 3aMETHOWN NOrpeLIHOCTUN 3Have-
HWA 3TUX NokasaTesien, Mo BO3MOXHOCTHU, ObIfn yCpeaHEHbI.

B yacTtHocTu, npu cocTtaBneHun Tabnuy 4.6 3HaveHus (1+n) Gbinn ycpeaHeHbl
AN Bcex Moaenen HoOMWHanbHOM BbicoTOWM A0 55 cm, T.e. oo mogenu 4055 Bknto4u-
TenbHo: (1+n)=1,25, a y ocTanbHbIX MoAenen ¢ HOMUHANLHON BbICOTON 57 CM U Bbllle
(1+n) =1,27.

3HayeHna @q B Tabn. 4.7 Ana cnyyaeB OBWXEHUS TENMOHOCUTENSA MO CXeMme
«CHM3Y-BBEPX» B pagnaTopax Bcex mogenen onpeaeneHbl Npyn YCPeaHEHHbIX 3HAYEHU-
ax (1+n) =1,3, a npu OABMXEHUN TENIIOHOCUTENS MO CXEME «CHU3Y-BHU3» 3HAYEHUS P1
npuHMMatoTcs no Taodn. 4.8.

3HayeHnsa @, B Tabn. 4.9 gns cnyvyaeB OBWXKEHUA TENSIOHOCUTENS MO CXeMe
«CHU3Y-BBEPX» AN BCEX MOoAenen onpeaesieHbl Npu yepeaHEHHbIX 3HavyeHusx ¢=0,92
n m =0,04. [Ina Bcex mogenen npu OBMXEHUN TEMFOHOCUTENSA MO CXEME KCHU3Y-BHU3»
B cpefHEM MOXHO npuHumMaTtb @2 =0,98. O4eBMOHO, YTO NpWU CTaHAAPTHOW CXxeme ABU-
XXEHUS TeNNOHOCUTENSA «CBEPXY-BHU3» P =1.

4.6. HomuHanbHbIM TennoBon NoTok paguatopoB «Zehnder Charleston» n ero
3aBUCUMOCTb OT TeMrnepaTypHOro Hamopa npu HecTaHO4apTHbIX cxemMax NOAKMHYeHUs
MOXHO C norpeLwHocTbio He 6ornee 3% npuHMMmaTh ¢ y4éTom pekomeHgaummn n. 1.10.

OT0 3aMeyaHue oTHocuTca un K paguatopam «Zehnder Charleston Completto».

4.7. B cnyyasax npUMEHEHNA TepMOCTaToB C BeHTUnem «Panupa» tennosble no-
KasaTenu pagmaTtopoB Heobxoanmo BNpeAb A0 YTOYHEHMS CHUMXaTb Ha 8%, a npu uc-
nonb3oBaHun «Panupa-S» - Ha 15% (npw gnnHe paguatopoB He 6ornee 1,2 m).

4.8. TennoBble nokasaTtenu paguatopoB «Zehnder Charleston» n «Zehnder
Charleston Completto» npu konnyectse Tpyb no rnydbuHe cekumm oT 5 n 6 1 HOMUHanNb-
Hon BbicoTe A0 900 MM Npu cxeme OBWXEHUS TEMSIOHOCUTENS «CBEpPXY-BHU3» Brnpedb
A0 YTOYHEHNA MOXHO NPMHMMAaTL MO NPOCMNEKTHbIM AaHHbIM upmbl «Zehnder GmbH»,
nonaraa B cpegHem c=1 u (1+n)=1,27, a npn Bbicote 1000 mm n 6onee ¢=0,97 wu
(1+n)=1,3. [Ana ocTtanbHbIX MOAenen ¢ kKonuydectsomM Tpyd no rnybuHe cekuun ot 2 o 4
npu BbicoTe 1000 mm 1 6onee moxHo npmuHumatb ¢=0,98 n (1+n)=1,3.

4.9. 3HaveHua koadpduumneHTa Tennonepenayn K.y ncnbiTaHHbix obpasuos pa-
ANaToOpPOB NPK HOpMaribHbIX (HOPMATUBHBIX) YCNOBUAX NpeacTaBneHbl B Tabn. 4.10.

4.10. B cnyyae ncnonb3oBaHnsa B kKayecTBe TennoHocutensa aHtugpusa «DIXIS
30» (Ha OCHOBE 3TUNEHITIMKONS) TENMOOTAAOLLYI0O NOBEPXHOCTb CrieayeT yBENNYMTL Ha
10%, npu ucnonb3doBaHun aHTudpmsa «DIXIS TOP» (Ha ocHoBe NPONUNEHrNINKONSA) —
Ha 15%.
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Tabnuua 4.2. 3Ha4yeHUA noka3aTenen creneHu (7+n) 1 m v koacpcpuumneHra c

3HauyeHusa nokasartenemn npu cxeme ABMXXeHna TennoHocnTena

Mogenb

paava- c8epxy-8HU3 CHU3Yy-88EpX CHU3Y-8HU3

Topa 1+n m c 1+n m c 1+n m c

2026 1,25 1,25 0,91 1,25 1

3026 1,25 0 1 1,25 0,04 0,92 1,25 0 0,99
4026 1,25 1,28 0,92 1,25 0,99
2030 1,25 1,25 0,91 1,25 1

3030 1,25 0 1 1,27 0,04 0,92 1,25 0 0,99
4030 1,25 1,28 0,92 1,25 0,99
2035 1,25 1,25 0,92 1,25 0,99
3035 1,25 0 1 1,27 0,04 0,92 1,25 0 0,99
4035 1,25 1,3 0,93 1,27 0,99
2037 1,25 0 1 1,27 0,04 0,92 1,27 0 0,99
3037 1,27 1,3 0,93 1,27 0,99
2040 1,25 1,27 0,92 1,27 0,99
3040 1,25 0 1 1,3 0,04 0,92 1,27 0 0,98
4040 1,25 1,3 0,93 1,27 0,98
2045 1,25 1,27 0,92 1,27 0,99
3045 1,25 0 1 1,3 0,04 0,92 1,27 0 0,98
4045 1,26 1,3 0,93 1,27 0,98
2050 1,25 1,27 0,92 1,27 0,99
3050 1,25 0 1 1,3 0,04 0,92 1,27 0 0,98
4050 1,26 1,3 0,93 1,27 0,98
2055 1,25 1,27 0,92 1,27 0,99
3055 1,26 0 1 1,3 0,04 0,92 1,27 0 0,98
4055 1,26 1,3 0,93 1,27 0,98
2057 1,27 1,27 0,92 1,27 0,99
3057 1,27 0 1 1,3 0,04 0,92 1,27 0 0,98
4057 1,27 1,3 0,93 1,27 0,98
2060 1,27 1,27 0,92 1,27 0,99
3060 1,27 0 1 1,3 0,04 0,92 1,27 0 0,98
4060 1,27 1,3 0,93 1,27 0,98
2075 1,27 1,27 0,92 1,27 0,99
3075 1,27 0 1 1,3 0,04 0,93 1,27 0 0,98
4075 1,27 1,3 0,93 1,27 0,98
2090 1,27 1,27 0,93 1,27 0,99
3090 1,27 0 1 1,3 0,04 0,93 1,27 0 0,98
4090 1,27 1,3 0,93 1,27 0,98
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Tabnuua 4.3. YcpeaHEHHbIN NonpaBo4YHbIN KO3 duumneHT b

ATMOCHEPHOE AABNEHME 3HavyeHns b ans paanatopoB C KONMMYECTBOM
Tpy6 no rnybuHe cekuumn

rMa MM pPT. CT 2 3 4

700 933 0,968 0,967 0,966
710 947 0,974 0,973 0,972
720 960 0,978 0,977 0,976
730 973 0,984 0,983 0,982
740 987 0,989 0,989 0,988
750 1000 0,995 0,994 0,994
760 1013,3 1 1 1

770 1025 1,005 1,005 1,005
780 1040 1,011 1,011 1,012

Ta6bnuua 4.4. YcpeaHEéHHble 3Ha4YeHus KoadhcpuumeHTa B3, yuMTbiBaroLwWero
BIIUSIHNE KONMYecTBa CeKUUN B paguatope Ha ero TensfioBon NoToK npu
BbicoTe paguaTtopoB o 900 mm u Konu4yecTtse Tpyo no rmyouHe cekuumn ot 2 o 4

KonuuecTtBo cekunm

2-4 5-8 9-16 17-24 | 25-34 | 35-60
B pagwarope, LT.

B3 1,04 1,02 1 0,98 0,96 0,95

MpumevaHue: paHHble Tabnuubl OTHOCATCS K pagnaTopam ¢ 06BA3KoW no nobon cxeme
npu konuyectse cekunin o 34 sknountensHo. MNpu GonblleM KONMNMYECTBE CEKLUUA PEKO-
MEHAYeTCs MCNONb30BaTb AMaroHanbHy cxemy obBsA3KM pagmnatopa, a npu 60koBOM Noa-
COEAVHEHUN BBOAUTb [OONOSTHUTENBHO K yKasaHHOMY B Tabn. 4.4 noHwxarowmn kosddu-
uuneHT (B cpegHem 0,96) Ha 3Ha4YeHUe TennoBOro NOTOKA.

Ta6bnuua 4.5. YcpeaHEéHHble 3Ha4YeHUsi NONpPaBO4YHOro
KoachcpuumeHTa p npu ABUNXKEHUU TeNnoHoCUTens
No cxeme «CHU3y-BBEpX»

KonnyecTtBo cekunn B

pagwaTope, LuT. 2-4 5-8 9 n bonee

p 1,04 1,015 1




38

Tabnuua 4.6. 3Ha4yeHMA nonpaBoYHOro KoadcpuumeHTa @1 AnNa Bcex
Mopenen pagavaTtopoB C KONMYeCTBOM TPyO no rnybuHe cekuuu
OT 2 00 4 Npy ABMKXEHUN TENJTOHOCUTESA NO CXeMe «CBepXy-BHU3»

o @1 Ons pagmaTtopoB BbICOTOM o @, 4515 pagmaTtopoB BbICOTOM
Oé oT 26 oo ot 57 go 0(‘: oT 26 Oo oT 57 po
55 cm 90 cm 55 cm 90 cm
44 0,56 0,555 78 1,145 1,147
46 0,592 0,587 80 1,182 1,185
48 0,624 0,619 82 1,219 1,223
50 0,657 0,652 84 1,256 1,261
52 0,69 0,686 86 1,293 1,299
54 0,723 0,719 88 1,331 1,337
56 0,757 0,753 90 1,369 1,376
58 0,791 0,788 92 1,407 1,415
60 0,825 0,822 94 1,446 1,454
62 0,859 0,857 96 1,484 1,494
64 0,894 0,892 98 1,523 1,533
66 0,929 0,928 100 1,562 1,573
68 0,964 0,964 102 1,601 1,613
70 1 1 104 1,64 1,653
72 1,036 1,036 106 1,68 1,694
74 1,072 1,073 108 1,72 1,735
76 1,108 1,11 110 1,759 1,775

Tabnuua 4.7. 3Ha4yeHMA nonpaBoYHOro KoadcpuumeHTa @1 AnNa Bcex
MoAenen pagavMaTtopoB C KONIM4YeCTBOM TpPyO no rnybuHe cekumu
OT 2 00 4 Npy ABMKEHUU TENSIOHOCUTESA NO CXeMe «CHU3Y-BBEepX»

o, o, o,

°c P Jo @1 Jo P4
44 0,547 68 0,963 92 1,427
46 0,579 70 1 94 1,467
48 0,612 72 1,037 96 1,508
50 0,646 74 1,075 98 1,549
52 0,679 76 1,113 100 1,59
54 0,714 78 1,151 102 1,631
56 0,748 80 1,19 104 1,673
58 0,783 82 1,228 106 1,715
60 0,818 84 1,267 108 1,757
62 0,854 86 1,307 110 1,8
64 0,89 88 1,346

66 0,926 90 1,386
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Ta6nuua 4.8. 3Ha4yeHMA nonpaBoYHOro KoadcpuumeHTa @1 AnNa Bcex
Mopenen pagavaTtopoB C KONMYeCTBOM TPyO no rnybuHe cekuuu
OT 2 A0 4 Npy ABMXEHUN TENJTOHOCUTESA NO CXeMe «CHU3Y-BHU3»

@1 Ons pagmaTtopoB BbICOTOM @, 4515 pagmaTtopoB BbICOTOM
?’ oT 26 0o oT 37 oo ? oT 26 oo oT 37 oo
C 35 cMm kpome 90 cm 1 gnA C 35 cMm kpome 90 cm 1 onA
mopenu 4035 | mogenn 4035 mopenu 4035 | mogenn 4035
44 0,56 0,555 78 1,145 1,147
46 0,592 0,587 80 1,182 1,185
48 0,624 0,619 82 1,219 1,223
50 0,657 0,652 84 1,256 1,261
52 0,69 0,686 86 1,293 1,299
54 0,723 0,719 88 1,331 1,337
56 0,757 0,753 90 1,369 1,376
58 0,791 0,788 92 1,407 1,415
60 0,825 0,822 94 1,446 1,454
62 0,859 0,857 96 1,484 1,494
64 0,894 0,892 98 1,523 1,533
66 0,929 0,928 100 1,562 1,573
68 0,964 0,964 102 1,601 1,613
70 1 1 104 1,64 1,653
72 1,036 1,036 106 1,68 1,694
74 1,072 1,073 108 1,72 1,735
76 1,108 1,11 110 1,759 1,775

Ta6bnuua 4.9. YcpeaHEHHblIe 3Ha4YeHUs1 nonpaBo4vyHOro KoaddpuumeHTa @,
ANA BCeX UCNbITaHHbIX MoAenen npyu ABUXEHUUN TeNNOHOCUTENS
«CHU3Yy-BBEpPX»

Mnp P2 Mnp P2

Kr/c Kr/y Kr/c Kr/y

0,01 36 0,839 0,07 252 0,907
0,02 72 0,863 0,08 288 0,912
0,03 108 0,877 0,09 324 0,916
0,04 144 0,887 0,1 360 0,92
0,05 180 0,895 0,125 450 0,928
0,06 216 0,901 0,15 540 0,935

MpumeyaHue: Npy ABUXKEHUN TEMMOHOCUTENS MO CXEME «CBEPXY-BHU3» @,=1, Npu
cxXeme «CHuU3y-BHU3» @2 = 0,98
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Ta6nuua 4.10. 3Ha4yeHua koachduumeHTa Tennonepenayu
Kuy, BT/(M?-°C), npu HopmanbHbIX ycnosusax (©=70°C)

Mogenb paguartopa 3Havenus K,y
2026 11,2
3026 10,6
4026 10,3
2030 10,9
3030 10,4
4030 10,2
2035 10,9
3035 10,3
4035 10
2037 10,8
3037 10,3
2040 10,7
3040 10,2
4040 10
2045 10,7
3045 10,1
4045 9,6
2050 10,6
3050 10
4050 9,5
2055 10,6
3055 9,8
4055 9,5
2057 10,5
3057 9,6
4057 9,5
2060 10,4
3060 9,3
4060 9,2
2075 10,4
3075 9,3
4075 9,1
2090 9,7
3090 9
4090 8,9
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5. MPUMEP PACYETA 3TAXECTOSAKA OOHOTPYEHOMU
CUCTEMbI BOOAHOIO OTOIMJIEHUA

Ycnosus 0ns pac4éma

TpebyeTca BbINONHUTL TEMSIOBOM PACYET ITaXeCTosika BEPTUKaNbHOW OOHO-
TPpyOHOM CUCTEMbI BOASIHOMO OTOMMEHMS CO CTalflbHbIM CEKLUMOHHbIM Tpyb4yaTbiM pa-
anatopom «Zehnder Charleston». Pagmnatop ycTaHOBMEH Ha HapyXHOW CTeHe noA
OKOHHbIM npoémMom 6e3 Huwn (gnuHon 1200 mm) Ha 17 aTaxe 17-3TaxHOro 3gaHus,
NPUCOEOMNHEH K CTOAKY CO CMELLUEHHbIM 3aMblKaloLWMM y4acTKOM U OCHaLLEH TepMocCTa-
ToM «M» upmbl «OBeHTpoON» Ha noaBoake kK npubopy. [BvkKeHne TennoHocuTensa B
npubope no cxeme «CBEPXY-BHU3Y.

Tennonotepu nomelleHna coctasnsoT 1400 BT. Temnepatypa ropsiyero tensno-
HOCUTENSA Ha BXO4E B CTOSIK f;, YCNOBHO NpuHUMaeTcsa paBHon 95°C (6e3 yyéTta Tenno-
noTepb B Maructpanu), pacyé€THbli nepenag TemnepaTtyp no CTosky At,=25°C, Tem-
nepaTtypa Bo3gyxa B oTansMBaeMom nomelleHun t,=20°C, aTMocdepHoe naBreHue
Bo3ayxa 1013,3 rla, T. e. b=1. Pacxoa Boabl B ctosike M, =0,154 kr/c (554 kr/v).

YcnosHbli agnameTp ctoska dy=20 mm 1 anameTtpbl Tpy6 NOABOAOK U 3aMblKato-
wero y4actka dy=15 MM onpegerneHbl B pedynbtaTe npeaBapuTernbHOro rmapasnuye-
ckoro pacyéta. ObLias AnvMHa BepTUKanbHO M FOPU30OHTaNbHO pacnonaraeMblix Tpybo B
nomMeLleHnn coctasnseT 3,8 Mm:

Lmp s =2,3 M (dy=20 MM), Ly ¢ =0,4 M (dy=15 MM), Ly - =0,5 m (dy=20 mm), Ly - =0,6
M (dy= 15 Mm).

[TocriedogameribHOCMb Menno8o20 pacyéma
TennoBoii noTok nNpubopa B pacy€THbIx ycrnosusx QOr", BT, onpedenseTcs no

cpopMyne I;"’:C’* = Qnom - Qmp.n I (51)
rae Quom - TENNONOTEPU NMOMELLEHUSA NPU PaCUETHBLIX YCroBUsaXx, BT;

Qmp.n - MONE3HbIV TEMOBO NOTOK OT TENMONPOBOAOB (TPY6), BT.

[MonesHbIn TENSIOBOM NOTOK OT TENSIONPOBOAOB MPUMHMMAaETCA OBblYHO paBHbLIM
90% oT obuwen Tennootaaun Tpyb Npu NpoKnagke MX y HapyXHbIX CTEH U AocTuraet
100% npu pacnonoXeHnn CTOAKOB Y BHYTPEHHUX Neperopoaok.

B Hawewm npumepe npuHumaem Q, =090,

roe Qmp =Qmp. e me. etqmp. 2~ me. 2 > (5.2)

Qmp.c W qmp. - TENNOBbIE MOTOKM 1 M OTKPbLITO MPOSIOXXEHHbLIX COOTBETCTBEHHO
BEpTMKaNbHbIX U FOPU3OHTaNbHbIX rMagkux Tpyod, onpegensemMble No MPUNoXeHuo 3,
BT1/wm;

Lyp ¢ W Lyyp, - - 0BLWAA ONWHE COOTBETCTBEHHO BEPTUKAIbHBLIX U FOPU3OHTASTbHbIX
TEennonpoBoaoB, M.

[MonesHbIn TeNNOBON NOTOK OT Tpy6 O

mp.n

npu OBMXeHUN TenJIOHOCUTENA «CBep-
- o
cp.mp =1, _tg =95-20=75°C (683

y4yé€Ta OxNnaxkaeHus BoAbl B pagnartope), rae t, - Temnepartypa TENSIOHOCUTENS Ha BXO-
Je B aTtaxecTosk, °C.
Qmp.n = 0,9 [7815'2’3+62’8.014+1 !28(7875'035+ 62’8.076)]= 274 BT

e ~Q, = 1400 - 274 = 1126 BT.

np

lMpepBapuTenbHbIN pacyéT BeAéM MPUMEHUTENBHO K paanaTopy C HauMeHbLUU-
MU FNYOGUHON 1 BbICOTOM M3 NPeanoXeHHOW HOMeHKNaTypbl (Tabn. 1.4). cxogsa ms ato-
ro MOMOXEHUS, HAYMHAEM pacdéT C paguatopa C MOHTaxHou BbicoTon N = 434 mm

XYy-BHU3» ONpefenéH npu temnepatypHom Hanope ©



42

(mopenb 2050). Mo Tabn. 3.6 npuHMMaem 3HayeHue KoapduUMeHTa 3aTekaHus Onp
paBHbiM 0,185. Pacxon Boabl Yepe3 npubop paseH M, =a, -M, =0,185-0,154=
=0,0285 «r/c.

Mepenag TemnepaTyp TEMNNOHOCUTENA MeXAy BXOAOM B OTONUTENbHbIA npubop u
BbIXOJOM 13 Hero Af,, onpefenseTtca no popmyne

B Q,ﬁ;"”‘ i 1126 _
" C-M,, 4186,8-0,0285
roe C — yaoenbHasa Tenno&MKoCTb Boabl, paBHas 4186,8 Ox/(kr-°C).

TemnepaTtypHbIi Hanop ® ¢ AonycTUMbIM NpubnmxeHnem (6e3 yuyéta oxnaxae-

HMUS BOObl B CTOsIKE OOHOTPYOHOM cMCTEMbl OTOMMEHWs) onpegensieTca no dgopmyne
4.2).

At

9,4°C | (5.3)

At, )
©=1,~—*~1,=95-47-20=703'C.

Onpepnensem npensaputencHo, 6e3 y4yéTa HEeM3BECTHOrO HaM MOKa 3HayYeHus
KoahpuumeHTa f;, Tpebyembin TENNOBOW NOTOK paguaTopa npu HopMarsibHbIX YCOBU-

ax Q"™ no cdopmyne
Hy

o - o _ 1126
Y @@,cb 1,005-141
roe @ v @; - 6espasmepHble KOIPPULMEHTBI, MPUHUMaeMble No Tabn. 4.6 n 4.9.

=1120Bm , (5.4)

Ncxoasa 13 nonyyeHHoro 3HaveHuss O™, onpeaensieM KonMyecTBO Cekuuii B pa-
HY

avarope n. no oopmyrne

mp
n, =Qi=@=l9,3 wm. (5.5)
G, 58

B panbHenwem, npuHumas no Tabn. 4.4 f; onpegensem npeasaputenbHO
NPUHUMaeMoe K YCTaHOBKE KONMMYECTBO Cekumnii 77 no dopmyne

yem.

n"=n:pB;=193:0,98 =19,7 wr. (5.6)

vem.

MpuHMMaem k yctaHoBke 20 cekuui.

HanoMHuM, 4TO C y4€TOM pekoMeHOauun [5] pacxoxaeHne mexay TennoBbiMu
noTokamu ot Tpebyemon 1 ycTaHaBnMBaemoun nnowagsamMm MnOBEePXHOCTU HarpeBa OTo-
nuTenbHoro npubopa gonyckaetca B npegenax: B CTOPOHY yYMeHblueHuss — Ao 5%, Ho
He 6onee, 4yem Ha 60 BT (npn HOpManbHLIX YCMOBUAX), B CTOPOHY YBENUYEHUs — [0
Gnvxanwero Tunopasmepa.

B obuwem cnyyae HeBsA3ka npu nogbope npubopa onpegenserca no opmyrne

[(Q,—0"):0™] 100% = [(1160-1120):1120] -100 =+ 3,6%.  (5.7)
1y ny

Taknm obpasom, K ycTtaHoBke npuHumaem paguatop «Zehnder Charleston»
moaenu 2050 c konuyectsom cekuuin 20 wr. (Q,,=1160 BT). lNpu atom AnuHa npu6o-
pa L coctaBnget 948 mm, 4TO COOTBETCTBYET TpeboBaHMSAM KOMGOPTHOro pasmeLlle-

HUS paguaTopa nof OKHOM (He MeHee 75% AnNWHbI MNOAOKOHHOTO MPOCTpaHCTBa —
948:1200x100=79%).
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6. YKA3AHUA MO MOHTAXY CTAJIbHbIX CEKLIMOHHbIX
PAOUATOPOB ®UPMbI «ZEHNDER GmbH» U OCHOBHBbIE
TPEBOBAHUA K X SKCIMJTYATALUUN

6.1. MoHTax cTanbHbIX CeKUMOHHbIX paguatopoB «Zehnder Charleston» u
«Zehnder Charleston Completto» npousBogutcs cornacHo TtpeboBaHuam CHull
3.05.01-85 «BHyTpeHHUEe caHuTapHO-TexHMYeckme cuctembl» [11], HaAcTOALWMX peKo-
MeHOaunn, a Takke pekomeHgaunn [12].

6.2. Pagmnatopbl NocTaBnAlTCS COrnacHo cneumukaumm okpalleHHbIMU, yrnako-
BaHHbIMW B MOMUITUIEHOBYIO MAEHKY U KAPTOHHYH KOPOOKY, B KOMMMEKTE C rMyXon u
NPOXOAHLIMK NpobKkamu.

6.3. MoHTax pagmaTtopoB NPOU3BOAMTCA B UHOMBUAYANbHOM ynakoBke (Monwu-
9TUNEHOBOM MMEHKE), KOTOpasi CHUMAeTCS Nocre OKOHYaHUSA OTAEeN0YHbIX paboT.

6.4. MoHTax paguaTopoB BEOETCA TONbKO Ha NOLrOTOBMEHHbLIX (OLUTYKaTypeH-
HbIX U OKpaLUEHHbIX) NOBEPXHOCTAX CTEH.

MuH1ManbLHOEe KONMYeCTBO KPOHLUTEMHOB B 3aBUCMMOCTU OT MoAenu pagmnatopa
N KONMYecTBa CeKkuuri B HEM MPUHUMAaETCA U3 pacyéta 2 KOMMeKTa KPOHLITENHOB Ha
pagnatop 80 20 cekumin BKIIOYUTENBHO MAKC OOMH KOMMNSIEKT KPOHLUITENHOB Ha 0MOof-
HUTenbHble cekumn o 20 Bkn4YnTENbHO. Hanpumep, ana paguatopos 3 28 unun 40
cekunn TpebylTcs TpM KOMMMEKTa KPOHLWITENHOB, Ans paguaTtopa u3 50 cekumin — ve-
Tbipe KOMMeKTa.

BapuaHTbl kpennenus paguatopoB «Zehnder Charleston» npegcraBneHbl B
Tabn. 1.4 un 1.5.

B KomnnekTt KpenneHus BXOAWUT pJeTanb W3 nnactMaccbl (Mpoknagka Ha
KPOHLUTENH), KOTOopasa NO3BOSISET NpefoXpaHATb CEKUUN paanaTopa OT NOBPEXOEHUs B
MOMEHT YCTaHOBKM paguatopa W B nepuo ero akcnnyatauum npu U3MeHeHuu
TemnepaTypbl U OaBfieHUs TensIoOHOCUTENs B CUCTEME OTOMfeHus. TeM He MeHee
pasmeTka YCTAHOBKM KOMMMEKTOB KpenneHus [OfkHa npegycMmatpuBaTb  UX
pasMeLLeHne CTPoro Mexay CeKumaMMu, UCKNYasa MX YCTaHOBKY B ynop C Tpybamwu
CeKLMMW.

6.5. Paguatopbl cnefyeT ycraHaBnuBaTb Ha pacCTOAHUM He MeHee 25 MM OT
NMOBEPXHOCTU CTEHbI.

6.6. MoHTaX HaCTeHHbIX pagnMaTopoB HEOBXOOMMO NPOM3BOAUTL B CrnegylowemM
nopsiake:

- pasMeTUTb MecTa YyCTaHOBKM KPOHLUTENHOB;

- yoanuTb YNakoBKy TOMbKO B HEOBXOOUMbIX ANA MOHTaXa MecTax;

- 3aKpenuTb KPOHLUTENHbI Ha CTeHe Abenammn nnm 3agenkon KpenéxHolx geTa-
nen LUeMeHTHbIM pacTBOPOM (He LOnycKaeTca NpUCTperika K CTeHe KPOHLITENHOB, Ha
KOTOPbIX KPENSATCA OTONUTENbHbIE NPMOOPLI U TENNIONPOBOALI CUCTEM OTOMNNEHNS);

- YCTaHOBUTb paamaTtop Ha KPOHLUTENHaX Tak, YTOObl YCIIOBHO rOpU30OHTarbHble
4YacTu rofloBOK paguartopa nernv Ha KPoKU KPOHLLTENHOB;

- COeQUHUTb pagmaTop ¢ NOABOAALLMMU TENSONPOBOAAMU CUCTEMbI OTOMNNEHUS,
060pyaoBaHHLIMM Ha HWXKHEWN UMM BEPXHEN MOABOAKE KPAHOM, BEHTUIIEM WU TEPMO-
cTtatom;

- YCTaHOBUTb KnanaH (KrnanaHbl) Ans BbiNycka BO3dyXa B BepxHen npobke (B
BEPXHMX Npobkax);

- NOCMne OKOHYaHUA OTAENOYHbIX paboT CHATbL YNAKOBOYHYIO MAEHKY.

[na WCKMYeHUs UWCKPUBIIEHUA paguartopa Mpu ero TPaHCNopTUPOBKE U
MOHTa)Ke HenocpeACTBEHHO Ha CTPOUTENBHOM OObEKTE LienecoobpasHo nepeHoCcUTb
paguaTop npv BepTUKanNbHOM PacrnofioXXeHUN ero CeKuun.
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6.7. MNpn MoHTaxe cneayeT nsberatb HENPaBUIbLHOW YCTAHOBKM paguaTtopa:

- CIMIULIKOM HU3KOrO €ro pasmMelleHus, T.K. Npu 3a3ope Mexagy MofioM M HU30M
paguatopa, MeHbweM 75% rnybuHbl npubopa B  YCTaAHOBKE, CHUXaeTcd
9P heKTUBHOCTL TennoobMeHa 1 3aTpyaHseTca ybopka noa pagMaTopom;

- YCTaHOBKM pagmaTtopa BNMOTHYK K CTEHe UMM C 3a30pOM, MEHbLNM 25 MM,
yxyawatruwen tennootaady npubopa v Bbi3biBalOLWEN MbinieBble 3anu3bl (cnegpl) Hag,
npnbopowm;

- CIMLIKOM BbICOKOM YCTaHOBKM, T. K. MpW 3a3ope Mexay MnosioM M HU30M
paguartopa, 6onbwem 150% rnybuHbl npubopa B yCTaHOBKE, YBENNYMBAETCA rpagneHT
TemnepaTyp Bo34yxa no BbICOTE NOMELLEHUSA, OCOBEHHO B HUXXHEW €ro YyacTu;

- CMULKOM Maroro 3asopa Mexay BepxoMm pagmatopa M HU3OM MOAOKOHHUKA
(meHee 75 % rnybuHbl paguatopa B YCTaHOBKE), T. K. NpU 3TOM YMeHbLUaeTCs
TENsIoBOW NOTOK paguaTtopa;

- HEBEPTUKANbHOrO MOSIOXKEHUA CEKUWUW, T. K. 9TO YXyAlaeT TENSOTEXHUKY W
BHELLHWIA BUA paguaTopa;

- YCTaAHOBKM Mepea pagvaTtopoM OeKOpPaTMBHbIX 3KPAHOB WM 3aKPbITUSA €ero
WTOopamMu, T. K. 3TO Takke MNPUBOAUT K YXYALIEHUIO TEennooTaayun U rmrneHmYeckmx
XapakTepucTuk npubopa n nckaxaet paboTy TepmocTata C aBTOHOMHbIM AaTYMKOM.

6.9. [InvHHble Tpyb4yaTble paguaTopbl C KONIMYECTBOM CEKLUIA, NPEBbILAKLLEM
3Ha4yeHus, ykasaHHble B Tabn. 1.3, cobupatoTcs n3 oTaenbHbiX 6M0KOB 3aBOACKOMO
N3roTtoBrieHna Ha Hunnensax. Konnektopbl oTAeribHbIX O6f0KOB M HUNNENS UMeroT
npasylo 1 nesy pe3bby 1"y ABYXTPYOHbIX No rnybuHe paguatoposB n 174" y octanb-
HbIX. C BHYTPEHHEN CTOPOHbI HUMMNENS MMEKTCA BbLICTYNbl Afs ynopa HUMNesbHOro
knoya. [Ana [OCTMXEHUS TepMETMYHOCTU HUMNMNENbHOro COeAUHEHUs Heobxoammo
OYUCTUTb MeCcTa COeAMHEHMUS OT rPSA3UN U UCMONb30BaTb TOMBbKO (PUPMEHHbIE HUNNENS,
NPOKMagkM n knoum ons céopkn. JonyCTUMbIA MOMEHT 3aTSXKKUM MPU MCMONb30BaHUU
(PUPMEHHLIX YMNMNOTHUTENEW  OOSMKEH COOTBETCTBOBATb AaHHbIM Tabn. 6.1. [o
NOAKMIOYEHMSA K cMcTeMe OTonsieHns 6noku, cobpaHHble Ha HUNNENsX, AOSMKHbI OblTb
OMNpecCcoBaHbI.

Tabnuvua 6.1
[uameTp peabBbl BTYNKH 3HaueHns JONyCTUMOro MOMEHTA 3aTSKKM
CeKummn paamaropa sarniuéﬁiT:;HMMH:()Boe Hunnenb ¢ ynnoTHUTENem
1" 30-35 H'm 45-55 H'm
1 %" 50-70 H'm 70-80 H'm

6.10. KoHueBble cekuun TpybyaTbiX pPagnaTopoB OCHALWAKTCA  TOJSIbKO
(PUMPMEHHBbIMM 3arnywkamn n/unm nepexogHukmu. B 3aBucmmoctn oT HeobxoomMmocTu
NEepPEXOAHNKN N 3arnyLlliku 3akasbliBaloT C FIeBOM WU npaBon pe3bbon. BHyTpeHHAN
pe3bba nepexogHMkoB (NPOXOAHbLIX MNPOBGOK) ToNbKO npaBas. [lpu MX ycTaHOBke
HeobX0OMO OYMCTUTL OT IPA3N MecTa COEeAMHEHUS U UCMONb30BaTb TOMBbKO OAHY
npoknagky, He ponyckasa €& pgedopmauuun. lNepen 3akpyymBaHMEM 3arfyLUKu WK
nepexogHuka pekoMeHayeTcss cmasaTb NpoKNnagky CUIIMKOHOM — UMW KUAKUM
repMeTMKOM. 3arfnyLuKn N NepexogHuUKN CKpyunBatoTcst PUPMEHHBLIM KITIOYOM HE MEHee,
yem Ha 4 HUTKW. [puMeHeHue ras3oBbiX KMAYEN W aHanorMYHbiX WMHCTPYMEHTOB
HegonycTMMO.
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6.11. KaTteropuyecku sanpeLuaeTca OMNONHUTENbHAsS OKpacka «MeTanan4yecku-
MU» Kpackamu (Hanpumep, «cepebpsiHkon») CeKunin pagmatopa U BO34YyXOBbIMYCKHOMO
OTBEpPCTUA BO34YyX00TBOOYMKA.

6.12. B npouecce akcnnyataumm crnegyet npovsBoguMTb OYUCTKY paguartopa B
Ha4ane oToNUTENbHOro ce3oHa 1 1-2 pasa B Te4eHne OTONUTENBHOro nepuoaa.

6.13. Npwn ouncTke pagmaTopoB HeNb3s UCMONb30BaTh abpasuBHbie MaTepuansi.

6.14. VcknovaeTca HaBelLMBaHME Ha paguaTtopbl NOPUCTLIX YBAXHUTENENW, Ha-
npumMmep, 13 060XKEHHOW MMNHBI.

6.15. He pekomeHgyeTcsa gonyckaTb MOSIHOMO NepekpbITUA nogsoga TenroHOCK-
Tens K pagunaTtopy U3 CUCTEMbI OTOMMEHUS, OCOBEHHO B NeTHUI nepuod. Bo3aMoxHO oT-
KNioYeHne paamaTopoB TONbKO Ha nepuon OrnpeccoBKU CUCTEMbI OTOMNEHUS.

6.16. Npn ncnonb3oBaHUM B Ka4ecTBe TEMNSIOHOCUTENSA ropsyen Boabl €€ napa-
MEeTpbl, KaK yKa3blBarnocCb, OOKHbI COOTBETCTBOBATb TpebOBaHUAM, NPUBEAEHHBIM B
«lNpaBunax TeXHUYEeCKOW IKcrnryaTtaumm aNeKTPpMYecKux cTaHumMm u ceten Poccumnckom
®epnepaummn» [4].

CopgepxaHue kucnopoga B BoAe CUCTEM OTOMMEHUS He JOMKHO npesbiwaTs 0,02
mr/kr [13], @ onTuManbHble 3HadYeHna pH HaxogaTcs B npegenax 8,3...9 (oonyctumble B
npegenax 8...9,5).

6.17. lNpn skcnnyatauumn cTarnbHbIX pagvMaTtopoB crieqyeT MOMHUTb, YTO OHU
BeCbMa YyBCTBUTESbHbI K Ka4yeCTBY BOAOMNOArOTOBKN, OCOBEHHO K COAEp)KaHUIO B BOAE
Kucriopoga v 3arpasHeHun (wnama). [lloatomy paguatopbl «Zehnder Charleston» u
«Zehnder Charleston Completto» pekomeHayeTcs NPUMEHATb UCKITIOYUTENBHO B HE3a-
BUCUMbIX CUCTEMax OTOMMIEHUS C 3aKPbITbIMU pacLUMpUTENbHLIMU COCydamu, coBpe-
MEHHBIMWN LIMPKYNSAUMOHHBIMM HAacocaMn, a Takke C YCTPOMCTBaMM AN NOANUTKU fe-
aspupoBaHHON BOAOW U3 BOLOMPOBOAA UIM HEMNOCPEACTBEHHO M3 TennoBon cetu. Ons
YMEHbLUEHNSA ONAaCHOCTU MNOALLIIaMOBON KOppo3un LienecoobpasHa yctaHoBKa 4OMOf-
HUTENbHbIX PA3EBUKOB, @ NPU NPUMEHEHUN TEPMOCTaTOB N aBTOMaTU3NPOBAHHbLIX BO3-
AYX00TBOOYMKOB — ewé n ounbTpoB, B TOM YUCHE NOCTOSIKOBLIX. KonmyecTBO B3Be-
LUEHHbIX BELLECTB B BOAE HE LOMKHO npeBbIwaTh 7 Mr/n.

6.18. N3bbITO4HOE AaBneHue TenmnoHOCUTENdA, paBHOE CyMMe MaKCUMarnbHO
BO3MOXHOrO Hamnopa Hacoca M rmgpocTtaTtMyeckoro AaBrieHus, He AOMMKHO B paboyem
pexume CUCTEMbl OTONMEHNA NpeBbIWAaTh B NMt06OM pagnaTope MakcumansHoro pabo-
yero gasrieHus. MuHumarnbHoe gaBrieHne rnpu onpeccoBKe CUCTEMbl OTOMNSIEHUS LOSXK-
HO BbITb B 1.25 pasa OGonblwe paboyero [4]. 3ametum, 4to CHuI 3.05.01-85 ponyc-
KaeT nonyTopHoe npeBblleHne paboyero gaBneHnsa npy onpeccoBKe, OAHAKO NpakTuka
N aHanua ycrioBuMih 3Kcnsiyataumm OTONUTESbHBLIX NPUOOPOB B OTEYECTBEHHbLIX CUCTE-
Max otonneHus, npoBeAéHHbIn OO0 «Butatepmy», NokasbiBalOT, YTO 3TO MNpPeEBbILLE-
HWe AO0JMKHO HaxoauTbea B npeaenax 25%.

6.19. Kaxxabli pagnaTop HE3aBMCUMO OT CXEMbl OOBSA3KM TeNnonpoBogamMun He-
06xo4MMO OCHallaTb BO34YXOOTBOAYMKOM, YCTAHOBMEHHLIM B OQHOM U3 BEPXHUX NPO-
6ok pagmnaTtopa.

6.20. MNpun BLIGOPE BO3AYXOOTBOAYMKOB NpeanoyvTeHne crieayeTt oTaaBaTb aBTo-
MaTU4EeCKMM BO34YXOOTBOAYMKAM, HO TOSMbKO NMPU Hanmymm rpsi3eBUKOB U (OUSbTPOB.
YcTaHOBKa 3TUX BO34YXOOTBOAYMKOB A0SKHA ObITb NponsBedeHa Takum obpasom, YTo-
6bl X044 Nonnaeka B HUX OCYLLECTBIANCH TOMbKO B BEPTUKAIbHOW NNOCKOCTU. Ecnun aTo
NpaBuNo BbINOSTHUTL HE YAAETCH, crieayeT NPUMEHATb PyYHblEe BO34YXOOTBOLUUKMA.

OuyeHb BbiCOKas 3(PEeKTMBHOCTb yAaneHna Bo3gyxa W wnama u3
TENMOHOCUTENA CUCTEMbl OTOMMEHUs, MOAKNIYEHHON MO HEe3aBUCUMOW CXeMe,
AOCTUraeTcsa npu Ncnonb3oBaHMK yHMBepcanbHoro cenapatopa Spirovent Air & Dirt (Ha
6a3e ncnonb3oBaHUsa TPYOOK Spiro ¢ MPOBOMOYHBIM MEAHBLIM OpebpeHnem).

6.21. 3alWnTHbIN KONMNAa4oK C Kopnyca TepMocTaTa CHAMaeTCsl NOCne OKOHYaHUs
OTAENOYHBbIX paboT 1 obasaTtenbHO nepeq 3anofIHEHMEM CUCTEMbI OTOMMEHUSA Tenso-
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HocuTenem n eé onpeccoBkon. ATO Heobxoanumo Ana obecnevyeHns HagéxHoro yaane-
HWS BO34yxa U3 pagvMaTopoB U BCEWN CUCTEMbI OTOMNMEHUA U NpeaoTBpaLLEeHUss OnacHo-
CTU «pa3MopaxmBaHua» oTonuTenbHoro npubopa.

6.22. TepmocTaTnudeckas rosioBka TepMOperysimpyroLero BEHTUNA MOHTUPYETCSA
nocne OKOHYaHUsA oTAeNoYHbIX paboT 1 ONPeCcCoBKM CUCTEMbI OTOMSIEHUS.

6.23. He pekomeHOyeTCs OMOPOXHATb CUCTEMY OTOMSEHUS CO CTalbHbIMU pa-
anatopamu 6ornee, Yem Ha 15 gHen B roay.

6.24. Bo n3bexaHne 3amep3aHusa BoAbl B pagnaTtopax, NPUBOASALLErO K UX pas-
pbiBY, HE gonyckaetca obayB paguaTopa CTpysMU Bo3gyxa C oTpuuaTenbHOW Temne-
paTypon (Hanpumep, Npu NOCTOAHHO OTKPbLITON GOKOBOW CTBOPKE OKHA).

6.25. B cuctemax, 3anorHgembiX aHTUPU30M, He JonyckaeTcs NpUMeEHeHue
MacnsHOW Kpacku Ons repmeTusauun pesbboBbIX COEAUHEHUA JIbHOM WU MEHbLKOMW.
PekomeHayeTca ans aTon Lenv Ucnonb3oBaTh ANOKCUAHbIE aManu, a Takke amanu Ha
OCHOBE pPacTBOPOB BUHUIIXIOPUOOB, aKPUIIOBLIX CMOJ U aKpUoBbIX CONOSIMMEPOB.

AHTUGPU3 JOMKEH CTPOro COOTBETCTBOBATH TpeboBaHMSIM COOTBETCTBYHIOLLMX
TEXHUYECKUX YCroBUIW. 3anofHeHue CUcTeMbl aHTU(PU3OM [OMNyCcKaeTcs He paHee,
yeM vyepes 2-3 OHA Nocre eé MoHTaxa.

Cpean ucnonb3dyemblx B Poccum Mapok aHTUgpusa 3acnyxmBaloT BHUMaHUSA
«DIXIS 30» (Ha ocHoBe atuneHrnukonsi) n «DIXIS TOP» (Ha OCHOBE MPONUIIEHTTINKO-
n4), nsrotasnueaemole OO0 «EJNMMC-UHT».
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lpunoxernue 1

Taoauna I1 1.1. JInuHaMn4yeckne XapaKTePUCTUKH CTAJTbHBIX BOJ0Ta30MPOBOAHBIX
TpYy0 mo 'OCT 3262-75* HacoCHBIX cCMCTEM BOASTHOTO OTOIJIEHUS NIPH CKOPOCTH
BOJIbBI B HUX 1 M/c

HAvawmeTp Tpy6, Mm Pacxop Boapbl YpenbHoe MpuBe- YaenbHas xapakTe-
Npu CKOpOCTU AVHaMmnyeckoe OEHHbIN pUCTUKA CONPOTUB-

o>| © = 1 m/c, Miw OaBneHne Koadhpmu. nexusa 1 m TpyGbI

5 'g ,§ % rmppas-

23| ¢ | 84| . S | kefe | AION | AMO%, | koo | g0t | SH10%,

é 3 § 'J>_:~ — | == Ila Ila T)SZHMQ Ila Ila
= T | nje Mjc (ke/u)* | (re/c)? 1/:;,“ (ke/u)* | (ke/c)?
10 17 12,6 | 425 | 0,118 26,50 3,43 3,6 95,4 12,35

15 21,3 | 15,7 | 690 | 0,192 10,60 1,37 2,7 28,62 3,7
20 26,8 | 21,2 | 1250 | 0,348 3,19 0,412 1,8 5,74 0,742
25 33,5 27,1 | 2000 | 0,555 1,23 0,159 1,4 1,72 0,223
32 42,5 | 35,9 [ 3500 | 0,97 0,39 0,0508 1 0,39 0,051
40 48 41 4650 | 1,29 0,23 0,0298 0,8 0,18 0,024
50 60 53 7800 | 2,16 0,082 0,01063 0,55 0,045 0,006

MpumeyaHus:
1) 1 Ma = 0,102 krc/m? ; 1 Ma/(kr/c)? = 0,788:10°° (krc/m?)/(kr/u)? ; 1 kre/m? = 9,80665 Ma;

1 (kre/m?)/(kr/a)?= 1,271-108 Ma/(kr/c)>.

2) Mpwn apyrnx cKopocTAX BOAbl, COOTBETCTBYIOLMX OObIMHO NaMUHAPHOW U Nepexoa-
HOW 30HaM, 3Ha4YeHUs NPUBEAEHHOrO KO3 dUUMEHTa rMAPaBINYECKOro COMPOTUBMEHUSA Y
yOernbHbIX XapakTepUCTUK criegyeT KOppeKTUpoBaTb COrfacHO M3BECTHbIM 3aBUCUMOCTSM
(c™m., Hanpumep, A.0.AneTwyne U ap. MvgpaBnuka un aspoguHamuka.- M., Ctponnsgar,
1987). Ona ynpolweHua 3TUX pacyEToB (haKTMYecKne rMapaBriMdecKkme XapakTepuCTUKK
Tpy6 S, ' n K03 PULMEHTOB MECTHOIO CONPOTUBIIEHNS OTBOAOB, CKOD U YyTOK U3 3TUX TPYO
{ Npy1 CKOPOCTAX TEeNnnoHOCUTENs, COOTBETCTBYIOLLMX YKa3aHHbIM 30HaM, B CUCTEMAxX OTO-
nnexHusa ¢ napametpamu 95/70 n 105/70°C MOXHO C AONYCTUMOW AN NPaKTUYEeCKUX pacyé-
TOB norpeLluHocTbio (40 5%), onpenenaTb, BBOASA NONPaBoYHbIN KO3 MLUMEHT HA HeKBaa-
paTUYHOCTb @4 , NO pOpMynam

S =S, @4, (mn1.1)
C'=0'4 s, (N1.2)
C=Cs @a, (M1.3)

rae Sy, {4 n {4 - XapaKTepUCTUKW, NPUHATbIE B Ka4yecTBe TabnmnyHbIX Npu CKOPOCTSIX BO-
Abl B Tpy6ax 1 m/c (cM. , B yacTHocTu, Tabn. I 1.1 HacTosiwero npuoXxeHus).

3HaueHusa @4 onpegenstoTca no Tadnuue N 1.2 B 3aBUCMMOCTM OT AuaMeTpa yCrioBHO-
ro npoxopaa cranbHon Tpybbl dy , MM , 1 pacxofa ropsyen soabl M co cpefHel Temnepary-
poii oT 80 oo 90°C .

3) Mpu cpegHux Temnepatypax TennoHocutens ot 45 no 55°C 3HauyeHust @, onpee-
naTCa No NPUBNMKEHHON dhopmyne

Pa50) = 1,5 P4 — 0,5 s (H1 4)

TAe Q4(50) - NONPABOYHBIV KOIDULMEHT NpU cpeaHen TemnepaTtype TennoHocutens 50°C;

(®s - NOMpaBOYHbIA KOIPDULMEHT NpU cpedHen TemnepaType TennoHocutens 85°C,
npuHMMaeMsbli no Tadn. M 1.2.



Ta6amnna I1 1.2. 3nayeHust nonpaBo4HOro ko3¢ puuueHra @4
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lNpodomxkeHue npunoxeHus 1

Pacxop ropsdeit Boabl M B Kr/c (BepXHAS CTpoOKa) U B Kr/y

P4 M (HWXHAS cTpoKa) Npy AnameTpe ycrnoBHoro npoxoga Tpy6 dy, Mm
10 15 20 25 32 40 50
102 kr/c | 0,1724 | 0,2676 | 0,4879 | 0,7973 | 1,3991 | 1,8249 | 3,0495
Kr/y 620,6 963,4 1754,4 | 2870,3 | 5036,8 | 6569,6 | 10978,2
104 kr/c | 0,0836 | 0,1299 | 0,2368 | 0,3869 | 0,6790 | 0,8856 | 1,4799
’ Kr/y 301,0 467,0 852,5 1392,8 | 2444,4 | 3188,2 | 5327,6
106 kr/c | 0,0541 | 0,0840 | 0,1532 | 0,2504 | 0,4394 | 0,5731 0,9577
’ Kr/y 194,8 302,4 551,5 901,4 1581,8 | 2063,2 | 34477
108 kr/c | 0,0394 | 0,0612 | 0,1116 | 0,1823 | 0,3199 | 0,4173 | 0,6973
’ Kr/y 141,8 220,3 401,8 656,3 1151,6 | 1502,3 | 2510,3
11 kr/c | 0,0306 | 0,0475 | 0,0867 | 0,1416 | 0,2485 | 0,3241 0,5416
’ Kr/y 110,2 171,0 312,1 509,8 894,6 1166,8 | 1949,8
112 kr/c | 0,0248 | 0,0385 | 0,0701 | 0,1146 | 0,2011 | 0,2623 | 0,4383
’ Kr/y 89,3 138,6 252,4 412,6 724,0 994,3 1577,9
114 kr/c | 0,0206 | 0,0320 | 0,0584 | 0,0954 | 0,1674 | 0,2183 | 0,3649
’ Kr/y 74,2 115,2 210,2 343,4 602,6 785,9 1313,6
116 kr/c | 0,0175 | 0,0272 | 0,0496 | 0,0810 | 0,1423 | 0,1856 | 0,3101
’ Kr/y 63,0 97,9 178,6 292,0 512,3 668,2 1116,4
118 kr/c | 0,0151 | 0,0235 | 0,0428 | 0,0700 | 0,1229 | 0,1602 | 0,2678
’ Kr/y 54 .4 84,6 1541 252,0 442 4 576,7 964,1
192 kr/c | 0,0132 | 0,0205 | 0,0375 | 0,0612 | 0,1074 | 0,1401 0,2341
’ Kr/y 47,5 73,8 135,0 220,3 386,6 504.,4 842,8
192 kr/c | 0,0117 | 0,0182 | 0,0331 | 0,0541 | 0,0949 | 0,1238 | 0,2068
’ Kr/y 421 65,5 119,2 194,8 341,6 4457 7445
194 kr/c | 0,0104 | 0,0162 | 0,0295 | 0,0482 | 0,0845 | 0,1103 | 0,1843
’ Kr/y 37,4 58,3 106,2 173,5 304,2 397 1 663,5
126 kr/c | 0,0093 | 0,0145 | 0,0625 | 0,0432 | 0,0759 | 0,0989 | 0,1653
’ Kr/y 33,5 52,2 95,4 155,5 273,2 356,0 595,1
128 kr/c | 0,0084 | 0,0131 | 0,0239 | 0,0390 | 0,0685 | 0,0893 | 0,1492
’ Kr/y 30,2 47,2 86,0 140,4 246,6 321,5 537,1
13 kr/c | 0,0077 | 0,0119 | 0,0217 | 0,0354 | 0,0621 | 0,0810 | 0,1354
’ Kr/y 27,7 42,8 78,1 127,4 241,6 291,6 487.,4
132 kr/c | 0,0070 | 0,0108 | 0,0198 | 0,0323 | 0,0566 | 0,0739 | 0,1235
’ Kr/y 25,2 38,9 71,3 116,3 203,8 266,0 444.6
134 kr/c | 0,0064 | 0,0099 | 0,0181 | 0,0295 | 0,0519 | 0,0676 | 0,1130
’ Kr/y 23,0 35,6 65,2 106,2 186,8 243 4 406,8
136 kr/c | 0,0059 | 0,0091 | 0,0166 | 0,0271 | 0,0476 | 0,0621 0,1038
’ Kr/y 21,2 32,8 59,8 97,6 171,4 223,6 373,4
138 kr/c | 0,0054 | 0,0084 | 0,0153 | 0,0250 | 0,0439 | 0,0573 | 0,0957
’ Kr/y 19,4 30,2 55,1 90,0 158,0 260,3 344,5
14 kr/c | 0,0050 | 0,0078 | 0,0142 | 0,0231 | 0,0406 | 0,0529 | 0,0885
’ Kr/y 18,0 28,1 51,1 83,1 146,2 290,4 318,6
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lMpunoxeHue 2

Homorpamma ans onpegeneHus NnoTepu AaBneHus
B MeAHbIX Tpy6ax B 3aBMCMMOCTM OT pacxoAa Boabl
npu eé TemnepaTtype 40°C

5000 ' — : .
-— 3000 1 1 “? + i 11
~ 2000 TINESCAE
& AN IS
© 1000 YinSSs ™
= S e e M
S 500 \?/}3 'c,‘fo L‘J_g.r ~ "‘\)}O‘;? =g
= 300 cf' )‘2\‘96‘ /q'"fq 7 ~ o‘;“? juan
* 200 2 i 70,5p VALY

&K 25 IH] 14 7
100 2 e;{ / "?0 7
& 8 50
e‘ // = e
50 ‘9’6 "ﬁ'/ ‘b‘, T3
30 ¢ RIS I, o)
10EE<0 7 71" %0
SE‘F{’ : - 4;75 +
3[9s 5 <7 T 0Q5
2L NI TR/ INZT %~ ~
Y1 AN s S 0‘\? \C.J
1 A v ™ Q?S 0.l
E P T PR
i s e i i :
0.3 T
0,24AAA oy
| |
0Ly Al I 1
10 100 200 1000 10000 100000
Kr/4 (F)

A — noTepu gaBneHust Ha TpeHue B MedHbIX Tpybax 1 M npu TemnepaType
TennoHocutensa 40°C, mm Bog. CT.;
B — BHyTpeHHWe anameTpbl MeaHbIX TPYO, MM;
C — ckopocTb Boabl B Tpy6ax, M/c;
[ — noTeps gaBneHWs Ha MeCTHble CONPOTUBIEHUS NpU KO3 dpuLmeHTe co-
npoTueneHna ¢=1 n COOTBETCTBYIOLLEM BHYTPEHHEM AnamMeTpe NogsoasLlen
mMegHon Tpy6bl, MM BOA. CT.;
E — BHyTpeHHVe anameTpbl MeaHbIX TpyD, xapakTepHble Ans 3anagHoeBpoO-
NencKoro pbiHka, MMm;
F- pacxop Boabl yepes Tpyoy, Kr/u.

Mpu cpenHeit TemnepaType Boabl 80°C Ha 3HaYeHUs NOTEPU OABMEHUS,
HanaeHHble NO HACTOALWEN HOMOrpammMe, BBOAUTbL NONPaBOYHbIA MHOXUTENb
0,88; npu cpeaHen Temnepatype 10°C — nonpaBoYHbIt MHOXUTENb 1,25.



50

lMpunoxeHue 3

TemnoBoi NOTOK 1 M OTKPBHITO MPOJIOKEHHBIX BEPTUKAJIBHBIX TJIAAKUX
METAIHYEeCKHX TPYO, OKPALIEHHBIX MaCJAHON KPACKOH, (p , BT/M

Tennosoit notok 1M Tpybel, BT/M, npu ©, °C, yepes 1°C

4, | o,

MM [ °C g 1 > |l 3| 4| 5|6 | 7| 8| 9
15 192 | 199 | 207 | 216 | 223 | 231 | 239 | 248 | 256 | 26,5
20 | 30 [ 241 | 250 | 260 | 270 | 280 | 201 | 30,1 | 312 | 322 | 334
25 300 | 312 | 325 | 337 | 350 | 36,3 | 375 | 389 | 402 | 416
15 274 | 287 | 295 | 304 | 31,3 | 321 | 330 | 339 | 348 | 357
20 | 40 | 345 | 350 | 369 | 382 | 391 | 402 | 41,3 | 424 | 436 | 447
25 420 | 449 | 463 | 475 | 489 | 503 | 51,7 | 530 | 545 | 5538
15 366 | 37,5 | 385 | 394 | 398 | 413 | 422 | 432 | 441 | 451
20 | 50 | 458 | 469 | 481 | 493 | 504 | 51,7 | 528 | 540 | 553 | 56,5
25 573 | 58,7 | 602 | 615 | 631 | 646 | 660 | 67,5 | 69,1 | 705
15 460 | 472 | 481 | 491 | 501 | 511 | 522 | 532 | 542 | 553
20 | 60 [ 577 | 589 | 602 | 614 | 627 | 639 | 652 | 665 | 67,5 | 69,1
25 721 | 737 | 752 | 767 | 784 | 799 | 815 | 831 | 848 | 864
15 574 | 584 | 595 | 605 | 61,7 | 62.8 | 638 | 650 | 66,1 | 67.3
20 | 70 [ 716 | 730 | 743 [ 757 | 772 | 785 | 708 | 813 | 827 | 84.1
25 896 | 91,3 | 923 | 947 | 960 | 982 | 99.8 | 101,6 | 103,3 | 1051
15 684 | 695 | 70,7 | 71,9 | 730 | 741 | 754 | 766 | 783 | 789
20 | 80 | 856 | 866 | 884 | 89,8 | 91,3 | 928 | 942 | 958 | 97,3 | 98,7
25 106,9 | 108,8 | 1105 | 112,3 | 1142 | 1159 | 117.7 | 119.6 | 121,3 | 123.4
15 802 | 813 | 827 | 839 | 851 | 862 | 875 | 888 | 902 | 914
20 | 90 [1003] 1017|1033 10491063 107,09 [ 1005 | 1109 [ 1126 | 1143
25 1253 | 127,2 | 1291 | 1311 | 132,9 | 1349 | 136,09 | 138,9 | 140,8 | 1428
15 923 | 935 | 949 | 960 | 97,0 | 982 | 99.3 | 100.3 | 101,3 | 102,4
20 100 116,0 [ 117,4 | 119,0 | 120,6 | 122,4 | 124,2 | 125,3 | 127,6 | 129,1 | 130,9
25 1442 | 1451 | 147,2 | 149.4 | 1515 | 1536 | 155.8 | 157,9 | 160,0 | 162.2
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[TpumeyaHus K npunoxeHuro 3

1. TennoBow NOTOK OTKPbITO NPOJSIOXKEHHbIX FOPU3OHTAaNbHbIX TPYO, PacnonoXeH-
HbIX B HWXKHEW YacTu NOMELLEHUS, NPUHMMaeTca B cpeaHemM B 1,28 pasa Gonblue, Yem
BEpTUKaIbHbIX.

2. MNonesHbINn TeNnOBON MNOTOK OTKPLITO NPOSIOXKEHHbIX TPYD yunuThiBaETCA B npe-
aenax 50-100% oT 3Ha4YeHun, NnpMBeAEHHbIX B JAaHHOM NPUMAOXKEHUU (B 3aBUCMMOCTHU OT
MecTa npoknagku Tpyo).

3. MNMpwn onpegeneHnn TennoBoro NOToka U30NMPOBaHHLIX TPy6 TabnuyHble 3Ha-
YeHWs1 TENSIOBOrO NOTOKA OTKPbLITO NPOSIOXKEHHbLIX TPYD yMeHbLIATCA (YMHOXaKTCA Ha
nonpaBoYHbIN KO3 PUUKNEHT - 06bIYHO B Npegenax 0,6-0,75).

4. Mpun 3KpaHNPOBaAHUN OTKPLITOrO CTOSKa MeTanIMyeckum akpaHom obuimn ten-
NOBOM NOTOK BEpPTUKanNbHbIX TPY6 CHUXxaeTca B cpegHeM Ha 25%.

5. Mpwn ckpbiTon npoknagke Tpyd B rnyxom 6opo3ge o6wmin TENNOBOW MOTOK
cHuxaetcs Ha 50%.

6. MNpu ckpblTon npoknagke Tpyd B BeHTMNMpyemon 6oposage obwmin TennoBom
noToK ymeHbLiaetcsa Ha 10%.

7. O6wmi TennoBon NOTOK OAMHOYHBIX TPYD, 3aMOHOMMMYEHHbLIX BO BHYTPEHHMX
neperopoakax 13 Tspkénoro 6eToHa (Aser = 1,8 BT/(M°C), pPser = 2000 Kkr/M*), yBenuuu-
BaeTcs B cpeaHem B 2,5 pasa (npw oknerike cteH o6osmn B 2,3 pasa) no CpaBHEHUIO CO
crnyyaem OTKPbITOW YCTaHOBKW. [1pn 3TOM MOMe3Hbl TEMMOBOM MOTOK COCTaBNsAeT B
cpegHemM 95% oT obwero (B Kaxgoe M3 CMEeXHbIX NMOMELLEeHUA NocTynaeT MoroBuHa
NOIe3HOro TENMOBOro NOTOKA).

8. O6wmi TennoBon NOTOK OT OAUHOYHBLIX TPYO B HapyXHbIX OrpaXaeHusax u3s
TsKENOro 6eToHa (Aeer = 1,8 BT/(M°C), pger = 2000 kr/M°) yBEenMuMBaeTcs B CpeaHeM B
2 pa3sa (npu oknenke cteH obosmum B 1,8 pasa ), Npu4EM NONesHbl TENOBON NOTOK Mpu
Hann4MmM Tennous3onauun Mexay Tpybon n Hapy>KHON NMOBEPXHOCTbIO CTEHbl COCTaBNSA-
eT B cpegHeM 90% ot obuiero.



