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Yeaxaembie konnezau!

000 «Bumamepm» npednazaem BaweMmy eHUMaHUIKO peKoOMeHOauuu Mo fnpume-
HeHur mpaemobe3onacHbIX cmaJsibHbIX CEeKUYUOHHbIX mpy64yambix paduamopoe 3sum-
Hoz2o knacca «Zehnder Charleston» u «Zehnder Charleston Completto», uszomoense-
MbIx 2epMaHckol ¢hupmol «Zehnder GmbH».

PekomeHOayuu cocmaerseHbl MPpUMeHUmMesIbHO K POCCUliCKUM HOpMamueHbIM ycC-
Jl08uUsIM ¢ y4€mMoM ebiCKa3aHHbIX Ha cbe3dax ABOK npednoxeHull o pacwupeHuu 0oc-
moeepHbIx OaHHbIX, He06x00uMbIx Onsi nodbopa omonumenbHbIX NPubopoe npu npo-
eKmupoeaHuu cucmem OMOIMJIeHUsI U 8K/ro4Yarom OonoslHumesibHbie Mamepuarbl CO-
anacHo CHull 41-01-2003 «OmonsieHue, eeHMuUIAYUSI U KOHOUUUOHUPOBaHue», menso-
eble xapakmepucmuku mpyb64yambix paduamopoe fnpu ux npucoeduHeHUU K mensornpo-
eodaM cucmeMbl OMOINJIEHUsI 10 CXeMaM «CHU3y-eeepx» U «CHU3y-8HU3», KOmopbie 8
3apy6exHbIX npocneKkmax u Kamasio2ax He rnpeodcmasJsisiromcsi, a makxe 0aHHbIe MO KO-
agphuyueHmam 3amekaHusi Ons cry4aee ycmaHoeKUu 3mux paduamopoe 8 oOHompy6-
HbIX cucmemax OmoriieHus.

Aemopbl pekomeHOayuli: kKaHO. mexH. Hayk CacuH B.N., kaHO. mexH. Hayk Bep-
wudckuli I A., uHxeHepsbl lpokoneHko T.H. u KywHrup B.[. (no0 pedakyuel KaHO. MexH.
Hayk CacuHa B.W.).

3ameyaHusi u npednoXxeHusi Mo CO8EPWEHCME8OBaHUK HacmMosiWUx peKoMeHdoa-
yul aemopbl Npocssm Hanpaessimb no adpecy: Poccusi, 111558, Mockea, 3enéHblil npo-
cnekm, 87-1-23, dupekmopy OO0 «Bumamepm» CacuHy Bumanurwo UeaHosu4y unu no
men./¢pakc. (095) 482-38-79, ¢hakc. (095) 482-38-67 u men. (095) 918-58-95.

OcHoBHble xapakTepucTuku paguatopoB «Zehnder Charleston»

. EaonHnua
HanmeHoBaHue nokasaTenem BenuuuHa
N3MepeHus
Pabouee n3bbITouHOE AaBneHMe TENNIOHOCUTENS Anda paguaTto-
POB C KONU4ecTBOM TPYO No rnybuHe cekumm 2 - 4, He Gonee: Ma
- NpY CEPUNHOM BbINyCKe 1
- N0 cneugsakasy 1,6
McnbiTaTensHoe aaBneHne Ans pagnaTtopoB C KONIMYeCTBOM
Tpy6 no rnybuHe cekummn 2 - 4, He MeHee: Ma
- NPU CEPUNHOM BbIMyCKe 1,5
- N0 cneygakasy 2,4
MakcumanbHasa TemnepaTypa TennoHocuTens °C 120
MmyBuHa pagmatopa (5 Tunopasmepos) MM 62 - 210
BbicoTa pagmatopa MM 190 — 3000
[nuHa 6noka pagmnatopa 3aBOACKOrO U3roTOBIEHMS MM 92 — 2944
3HadeHuns pH Boabl: onTUManbHble B 8,3-9
A0rnycTuMble 8-9,5
CopepxaHue kucnopoga B Boae, He bornee MKr/am® 20
KoadhpmumeHTbl MECTHOrO CONPOTUBIEHMS NPY CTaHAAPTHbIX 29_99
cxemax BOKOBOro nofgcoeanHeHus, pacxoge tennoHocuTens 60 - ’ ’
(4,0 -4,6)
Kr/9 n nogsogkax d, 15 mm (d, 20 mm)
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1. OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKU CTAJIbHbIX
CEKLUMOHHbLIX PAOUATOPOB «ZEHNDER CHARLESTON»
N «ZEHNDER CHARLESTON COMPLETTO»

1.1. MNpeonaraemble cneuuanucTam pekoMeHzgauum rno NPUMEHEHUID CTarbHbIX
TpybuaTbIX CeKumnoHHbIX 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), paspabotaHsl OOO «Butatepm» (Poccus,
111558, Mockea, 3enénbin npocn., 87-1-23, ten./dakc: (095) 482-38-79, dakc. (095)
482-38-67, Tten.: (095) 918-58-95) Ha ocHOBe NMPOBEAEHHbLIX B OTAENE OTOMUTENbHbIX
npudopoe n cuctem otonneHus PIryr «HUWcaHtexHukn» TennorngpasBnnyecknx wu
MPOYHOCTHbIX UCMbITAHUIN NpeacTaBUTENbHbIX 06pPa3uoB Ha3BaHHbIX BbilEe paanaTopoB
no 3aka3dy npeactasutenscTBa dumpmbl «Zehnder GmbH» B Poccun — OO0 «LleHaep
'M6X» (appec: Poccus, 115419, Mockea, 2-om PowuHckmii npoesg, 8, n/a 116; ten.
(095) 232-22-49, dpakc (095) 232-21-45; www.zehndergroup.ru.).

1.2. PekomeHgauumn paspaboTaHbl No TpaguLMOHHON ANS OTeYEeCTBEHHOW Mpak-
Tkn cxeme [1], [2] ¢ ncnonb3oBaHWeM AaHHbIX A5 nogdopa U NPOCMNeKTHbIX MaTepua-
nos pupmbl «Zehnder GmbH».

1.3. CranbHble Tpyb4yaTble CeKUMOHHbIe
pagmaTtopbl «Zehnder Charleston» (puc.1.1) n
nx mogmdukauum co BCTPOEHHbIM TEPMOCTATOM
«Zehnder Charleston Completto» — TpaBmoGe-
30MNacHble N TMIIMEHNYHbIE OTOMUTENbHbIE NPUGO-
pbl Krnaccuyeckon OpMbl, LIMPOYaWLLEN HO-
MEeHKNnaTypbl TUNOpPa3MepoB Mo rnybuHe, BbiCOTE
N OnvHe, npeaHasHayeHHble ANA OTONseHus
nomMeLleHUn 34aHUN Pa3fInYHOro Ha3Ha4YeHus,
B TOM YMCIe AEeTCKUX U MeAULIMHCKMNX.

CBoei nonynapHOCTbLIO CTarnbHble Tpybya-
Tble pagnaTtopbl 00683aHbl BbICOKOMY TeMNoBOMY
komcpopTy, obecneunBaemomy 3aTummn npubopa-
MK, Grnarogaps onTUManbHOMY COOTHOLLEHUIO
NYYUCTON N KOHBEKTUBHOW COCTaBMAKOWMX Ten-
nosoro notoka. Llupokas HoOMeHknatypa mno-
CTaBnsieMblX TUNoOpa3MepoB no rabaputam u Te-
NNONAOTHOCTN NO3BONSAET ONTMManbHbIM 0bpa-
30M pasmMewatb paguatopbl «Zehnder Charles-
ton» B oTannnBaembIX NOMELLEHUSIX.

MoMnMO ykasaHHbIX Bbille MPEeMMyLLECTB Puc. 1.1. O6wui BuA pagnatopa
OTMETMM TakXe BO3MOXHOCTb YrnoBbIX U pagu- «Zehnder Charleston»
YCHbIX WCMOSTHEHMM 3TUX paguaTopoB, CamblX
pasnUyYHbIX BUOOB MOAKMHOYEHUS MOMUMO TpaguLMOHHOro ©0OKOBOro, UCnosib3oBaHue
LUMPOKOro psiga npegnaraeMbix Ans aTUX paguaTopoB akceccyapos. [1na pagnaTtopos,
yCTaHaBnMBaeMbIX Ha CTOMKaX Yy CMSIOLWHOr0 HapyXHOro OCTEKIMEeHUs, U3roToBuTesb
AAaéT 3aKka3udnMKy BO3MOXHOCTb OCHalWleHus npubopa oTpaxarowmm 3kpaHoMm un3 6es3o-
MacHOro NPo3pavyHoro CTeksnia co CKPYrfE€HHbIMKM yrinaMmn U TomNWwuHOn 6 MM ¢ Tepmo3a-
LWMTHBIM CrOeM. OKpaH KpenuTcsa Ha cneumnanbHbiX, NOCTaBNAeMbIX BMECTe C pagnaTto-
poOM OepxaTensax u pasMmellaetca mexagy npubopom M HapyXHbIM OCTEKNEeHUEM, TeM
caMbIM CHWxXas GecnonesHble TENNONOTepU, He yXyalwas BHELWHUI BUA paguaTtopa co
CTOPOHbI OCTEKNEHUS.
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1.4. OcHoBHbIM 3nemeHToM paamaTtopoB «Zehnder Charleston» n «Zehnder
Charleston Completto» sBnseTca cranbHas cekuusi, COCToAWAaa u3 2-x Wwramnocsap-
HbIX FOfIOBOK, OAMHAKOBbIX ¥ Bepxa U HM3a npubopa co CTOPOHbI ero PpoHTa U Thbina,
COEANHEHHBIX METOAOM JIIEKTPOKOHTAKTHOW CBapKU C KPyrnbiMK TpybGamu pasnumyHom
OJIMHBI C KONMYECTBOM OT 2 0 6 WTyK no rnybuHe cekumun. F0noBkM nN3rotasnmBaloTCcs
N3 HN3KONErMpoBaHHOW cTanu TonwuHon 1,5 mm. Tpybbl MMEIOT HapYXXHbIN anameTp 25
MM U TOnWmHy 1,25 mm.

HapyxHble LWBbl B MECTax CBapKM rofloBOK 1 Tpyd OTWNNGOBaHbLI U NPaKkTU4EeCKn
He 3ameTHbl. OTaenbHble cekunn AnMHon 46 MM COeaMHNAITCA B ONOKM CBapkon Mo
BCEMY NEpPMMETPY OTBEPCTUI ronoBokK. Konnyectso cekuun B 6510ke onpeaenseTt anunHy
paguaTtopa B cbope. B kpanHue oTBepCTUS CBapHbIX GIIOKOB paavMaTopoB BBapEHb
BTYNku ¢ TpybHon pe3bbon G 1" y aByxTtpybHomn no rnybuHe mogenu un G 174" y Bcex
OoCTanbHbIX, B KOTOpble B 3aBUCUMOCTW OT HEOOXOAMMOCTM BBUHYMBAKOTCH FNyxuve u
npoxoaHble Npobkn G %", 72" unn %". OtmeTnm, 4TO BGNOKM MOryT BbITh OCHALLEHbI O0-
NOMHUTENBbHO MPUBAaPHbLIMX NaTpydbKamu, Hanpumep, ANS HWKHEro UM BepXHero noa-
KMoYeHMsa K NogBoAdALLMM TENNONpoBoO4aM U NpUBapHbIMU CTOMKaMM OS1 HanosbHOM
YCTaHOBKM.

1.5. HomeHknatypa pagmnatopoB «Zehnder Charleston» n «Zehnder Charleston
Completto» npeactaBneHa Ha puc. 1.2mn 1.3 n e 1adn. 1.1.
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Puc. 1.3. HomeHknatypHbin pag pagnatopoB «Zehnder Charleston Completto»



Ta6bnuua 1.1. HomeHknaTtypa paguatopoB «Zehnder Charleston» n
«Zehnder Charleston Completto»

g x HoMUHANb- YcnoBHoe 0003HaYeHne Moaenemn
5 T Has 2-x Tpy6- 3-x Tpy6- 4-x TpyO- 5-n Tpy6- 6-u Tpy6-
a5 BbiCOTA HbIX HbIX HbIX HbIX HbIX
g o paauva-
A i MM
S = 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 cneysakasly Mo2ym 6bimb u320moeJsieHbl Modesu paduamopos
dpyaoli ebicombil.
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HomeHknaTtypa xapakrtepusyeTcsi konmyectBom Tpyb no rnybuHe cekuum u Ho-
MUHaNbLHOW BbICOTOM pagnatopa, KoTopas B psge cnyyaeB oTnuyaeTcss oT obuien
cTpouTenbHon (acbdeKkTMBHOM) BbICOTHLI pagmnaTtopa BH.

Obwasa anuHa (BL) ctanbHbix TpybuaTbix pagmatopoB «Zehnder Charleston»
paBHa CyMMe MNPOU3BEOEHUS KONMMYECTBaA CeKUMW N Ha ANUHY cekuumn (Lc=46 mm) n
ANnHbl 2 Npobok (2x14=28 mm), T.e. BL= [(n. x 46) + 28] +1%, mm, ay pagmaTopoB
«Zehnder Charleston Completto» oHa yBenuyeHa Ha pa3mep Bbifieta Tepmoctata A.
O6biyHO A=105 MM npu ycTaHoBKe Ha 3aBofge TepmocTtata AV6 dmpmbl «OBEHTPOMN»
NN cneumanbHbIX BEHTUNbHbIX KnanaHoB «LUenaep» (OV 1" ana oByxTpybHbIX Moae-
nem n OV 1 7" ana 3-6 Tpy6GHbIX Mogenen). Obwas Bbicota BH y paguatopos co
BCTPOEHHbIM TEPMOCTATOM yYBENUYEHa Ha 14 MM 3a CYET BbICTyna AOHHbIX NaTpyOKOB.

1.6. CtanbHble paguaTopbl pupmbl «Zehnder GmbH» noctaBnsalTca 3akaszumky
B BUAE LenbHOCBapHbIX 6110KOB M3 OTAENbHbIX CEKUUN, Mbl ByaeM nxX Ha3biBaTb CEKLM-
OHHbIMW.

TpaHCNOpTHbIE OrpaHMYeHnst Npu OTrpy3Kke C 3aBoda OnpeaensaiT Makcumarnb-
HYIO ONIMHY cBapHoro 6rnoka pagvartopa B 3aBUCUMOCTM OT Konmnyectsa Tpyb no rnybum-
He ceKkumn n eé BbicoTbl (Tabn. 1.2). PagmaTtopbl, ANvHa KOTOPbIX NpeBbILIAeT yKka3aH-
Hble B Tabn. 1.2 MakcMmanbHble OrpaHMYeHust, NOCTaBAATCA OTAENbHbIMU Grokamu.
Mx cbopka JormkHa OCyLeCcTBASATbCA C NOMOLLbIO HuNnenen. Heobxogmmoe KonuyecT-
BO HUNMNeneun (4ns pagMaTopos ¢ AByMs Tpy6amu B cekumm - 1", Ans pagmaTopos C KO-
nnyectsoMm Tpy6 B cekumm oT 3 0o 6 - 1%4") noctaBnsieTca 6ecnnatHo BMecTe ¢ 6roka-
MW pagnaTopoB.

B kadecTBe ynnoTHUTENenm [OMyckaeTcss WMCNONb30BaHME TONbKO (PUPMEHHbIX
NpoKnagokK, NoCTaBNAeMbIX BMECTE C paanaTopHbIMK Bnokamu.

Ta6nuua 1.2. MakcumanbHoe KOnM4yecTBO CBapHbIX CEKLUMA B OQHOM
6noke Tpyb64yaTbix paguaTopoB, noctaBnsembix pupmon «Zehnder»
(TpaHCNOpTHbLIE OrpaHN4YeHuns)

MakcumanbHas AnuHa paguaropa npuy BbICOTe
KonuuectBo
Tpy6 B cek- Huom 0T 190 g0 900 mm Huom > 900 go 3000 mm
umn pagua- | Konmuyectso | OnuHa pagma- | Konwuyectso | OnuHa pagua-
Topa, WT. cekuui B pa- | Topa B cBope, | cekuuin B pa- | Topa B cbope,
guarope, LWT. MM guarope, 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 cTtanbHble TpybyaTtbie pagmMaTtopbl UMEKT BbICOKOKA4YECTBEHHOE IPYHTO-
BOYHOE MOKpbITME. JTO obecneuvmBaeT 3PPEKTMBHYIO 3aluTy TensooTAarowen mno-
BEPXHOCTU OT HapPY>XHOW KOppo3uun. locrne katadope3HoM TEPMONaKMPOBKM OCYLLECT-
BNSIETCSA MOKpacka NMOpPOLLKOBbIMU 3ManaMu B anekTpoctatndeckom nosne u3 700 uge-
ToB nanutpbl RAL n NCS S. lNo otaenbHOMy 3aka3y BO3MOXHbI N0ObIE LIBETOBbLIE OT-
TEHKWN, B YAaCTHOCTW MOKPbITUE Npo3payHbiM nakom Technoline. Bo3aMoXxHO Takke OuMH-
KOBaHHOE UCMOJHEHNE.

Mpn oTCcyTCTBMM creumanbHOro 3akasa paguaTopbl MOCTaBNAKTCS OKpalLeHHbI-
MM NOpOoLLKOBbIMM aManamu 6enoro useta RAL 9016.
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1.8. OcCHOBHble TEXHMYECKMEe XapakKTepUCTUKn paguatopoB «Zehnder
Charleston» (c y4étom gaHHbIx Tabn. 1.1 n 1.3):

- ANMHa MUHUManbHaga oT 92 MM (OBe cekumn);

- AJIMHa MakcumanbHas — cornacHo JaHHbIM Tabn. 1.2;

- rnybuHa ot 62 go 210 mm;

- MakcumanbHoe pabodee M3ObITOYHOE [aBrieHne TENNOHOCUTENSA AN paava-

TOopa ¢ KonmyecTtBoM Tpy6 no rnybuHe cekumm oT 2 o 4-x — 1 MlMa;

- TO e npu konu4yectee Tpyb no rnybuHe 5 n 6 — 0,87 MMa;

- UcnblTaTenbHOE JaBreHne He MeHee, cooTBeTCcTBeHHO — 1,5 1 1,3 Mla;

- MakcumarnbHas Temnepatypa TennoHocutens — 120°C;

- BO3MOXHbl UCNOJSTHEHMS MO 3aKady Ha bonee BbicOkoe pabodee gaBneHue Te-

nnoHocutensa — go 1,8 MlMa npu ucneitatensHoM He MmeHee 2,4 Mla.

Y paguatopoB «Zehnder Charleston Completto» n3-3a ycTaHOBKM BCTPOEHHOro
TepmocTata MMHUMarnbHOE KONMMYeCTBO CEeKUUn paBHO 3, T.e. C Y4ETOM BblrieTa TepMo-
crtata v gnnHbl 3arnyLku obwas AnmMHa MMHUManbHOro Tunopasmepa pasHa 257 M.

N3rotoBneHune paguatopoB «Zehnder Charleston Completto» ¢ y4éTtom npoyHo-
CTHbIX CBOMCTB TEPMOCTATOB Ha NOBbILLEHHOE pabovee aaBreHne He NpeaycMoTPEHO,
a MakcumarnbHaga Temnepartypa TenSIOHOCUTENS onpeaenseTcsa U3rotoBuTeneMm Tepmo-
cTaToB 1 06bI4HO He npesbiwaeT 120°C.

1.9. KoHcTpykuna paguatopos «Zehnder Charleston» nossongaeTt ocyLiectBnaTb
NOAKITOYEHME K TENSIONPOBOAAM CUCTEM OTOMSIEHNSA NO CaMbiM PasfnnYHbIM BapuaHTam
(tabn. 1.4).

Homep cxembl NOOKMIOYEHUs paguaTopa onpeaensieTcss pacrnonoXeHMeM ero
npucoeauHuTENbHbIX NaTpyokoB (noasoaswero — V un obpatHoro R). Ha cxeme pgaHa
Tpéx3HadHasa (MnNu ABy3HadHasa) undpa, nepsble ABe (MM nepsad) 03Ha4alT HoMepa
npucoeauHuTENbHbIX NaTpybkoB. TpeTbsa uudpa (Mnu BTOpad) — BUA NOLACOEANHEHUS
(HanpaBneHune aBwxeHus TennoHocutensa): 0 — 6GokoBOe OOHOCTOPOHHEE U  pPasHo-
CTOpPOHHEee; 3 — HMXKHEE «CHU3Y-BHU3»; 4 — BEpXHee «CBepXy-BBepx»; 7 — «CBEpPXY-
BHM3» U KCHU3Y-BBEPXY.

PagwnaTopbl ans nogknioyeHna no cxemam 120, 340, 140 n 320 asnaoTca cTaH-
AapTHbIMW K NocTaBnsaTca 6e3 gononHUTenbHOM nnatbl. Pagmnatopsbl, o6ecneynBato-
LLiMe BO3MOXHOCTb MOLKIMOYEHUSI K CUCTEMAM OTOMMEHNA NO BCEM OCTallbHbIM CXEMaMm
(Tabn. 1.4), ocHaweHbl cneumanbHbIMU NPUCOeANHUTESNbHBIMK NaTpybkamu, pacnosno-
XEHHbIMM BHM3Y Unu BBEpXy npubopa, cneunanbHbIMU pasnenuTernbHbIMK Wwanbamm

(cTaHaapTHLIMKU C OTBEPCTUSIMU B CEPEAMHE «O» UMK FMYXUMU «®»), BO3AYXOOTBOAYN-
Kamun «L» n npobkamu ansa cnycka sogbl «E».

Bce cneumanbHble CXeMbl MOAKIOYEHUSA MOCTABMAATCA 3a LOMNOSTHUTENbHYHO
nnary.

Bonee nogpo6bHO 0COBEHHOCTH crneumanbHbIX CXeM NOAKNIOYEHUST PaCCMOTPEHDI
B pasgene 2 HacToALWMX pekoMeHaauni.

1.10. B tabnuue 1.3 npuBeaeHbl OCHOBHbIE rabapuTbl U TENNOBbIE NoKasaTenu
pagnaTopoB c 2-, 3- n 4-TpybHbIMK NO rNybunHe cekunamu, noctaensemMbix B Poccuio.
TennoBble xapakTepucTukn aTnx pagmatopoB npmsedeHsl HT® OO0 «Butatepm» no
pe3ynbTataMm UCMNbITaHUN UX NpeacTaBUTENbHbBIX 06Pa3L0OB NPU POCCUNCKMX HOPMATUB-
HbIX ycnoBusix [3]: pasHOCTN cpegHeapudMeTUYecKon TemnepaTtypbl TENNOHOCUTENS B
npmnbope n TemnepaTypbl BO3ayxa B UCMbITATENbHOM KaMepe (TeMnepaTypHOM Hanope)
® = 70°C npw OBMXEHUN TENMOHOCUTENS Yepe3 NPUBOpP MO CXEME «CBEPXY-BHU3» U €ro
pacxoge Mnp,=0,1 kr/c (360 Kr/4) Nnpu OTHECEHWW 3Ha4YeHW TenrnoBoro notoka k 6apo-
meTpuyeckomy aasnenuto 1013,3 rla (760 mm pT. CT.).



Ta6bnuua 1.3. HomeHknaTypa M TeXHUYECKUEe XapaKTepUCTUKN CeKLUMU
papuatopoB «Zehnder Charleston», ucnbiTaHHbIX NpU

pa3paboTke HacCTOSALWMNX peKOMeHaaunin

MabapuTHbIe N NpUCOEaNHK-

Homunanb- Mnowanb .
Mogens Hbfit TenbHble pa3Mepbl CEeKLMN, HapYXKHOM Macca O6bém
pagua- | Tennosou MM noBepxHoc- | (cnpaBo4Has), BOAB! B
(puc. 1.2) cekummn
Topa MOTOK Quy, —] v Harpesa KK V n
BT BH N rnyou fe, M’ ’
Ha
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 21 1,3
4090 175 900 834 136 0,28 2,9 1,7

lpumeyaHue. BH — o6wasn ctpoutenbHasa (3cpchpekTBHas) BbicoTa paguaTtopa; N — paccrosiHue
MexAay OCsiMU NpucoeguHUTENbHbIX OTBEPCTUM (MOHTaXHaA BbICOTa) — CM. puc. 1.2.
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Ta6bnuua 1.4. Bo3aMOXHble BapuaHTbl CXeM NOAKIIOYeHUs NnaTpyoKkoB pagnaTopos
«Zehnder Charleston» kK nogBoasiLMM TensIONpPoOBOAaM CUMCTEM OTONSIEHUA

Bug nogcoeanHeHusn Cxewmbl
V-1 3L L A=y
OpHocTopoHHee . .
A P A2 @D 4 4 QD iR
] o
W=y 3l Lt 3=\ L[y Fimcdal A+ T 3l L
S @) @9
PasHocTopoHHEEe 8]
1 3] L L[y E] L J L] L
240 @ V=i Elmda FAef T Tp=Y
W-uz il Ra={2 éh—\" 24E E.Z .
1 3 L L 1 J i 3 L L 1 a
I Ll 2 &ﬂ ] @ Ll 2 Ll
VT R A W Y [ ] v
CHun3y-BHU3
1 a3l L L a
, @, Ly |
VTIR ATy
v R Ate v RielV ViefR

Ceepxy-BBEPX
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P
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- 147 @
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BbokoBoe ropmsoHTarnb-
HOe nof BEHTUMb TUNa
«Panvpa»

HwxHee BepTuKkanbHoe
NoA BEHTWUMb TUNa
«Panvpa»

|

5
®

:
®
=

:
g

&
Tum

o
E:]
P

YcnosHble 0603HaYeHns:

V — nogatowmin TennonpoBod; R — obpatHbii Tennonposo; L — BO34yXO0TBOOUUK;
E — cnyck Bogbl; O — pasgenutenbHasi wanba craHgapTHas

® _ pasgenuTenbHas wanba rnyxas (100% BogoHenpoHULaemMocT)

HomuHanbHbIe 3HA4YEHNA TENNOBOro NoToka paamnatopoB «Zehnder Charlestony,
npucoeanHaeMblX K MOABOAAWMM TennonpoBogaM MO HecTaHAapTHbIM CxemaM noa-
KNtoYeHns (3a UCKNOYEHMEM CrydYaeB OOHOY3MOBOMO MOAKMYEHUSA C NOMOLLbIO BEHTU-
nen tmna «Panupay), He3Ha4YNTESNbHO OTNNYAKTCH OT 3HAaYEHUA HOMUHANBHOMO Tenso-
BOro MoTOKa Mpu CTaHAapTHbIX cxemax GokoBoro nogkntoveHus (B cpegHem Ha 1-3%
MEHbLLE), NO3ITOMY UX MOXHO NMPUHMMATb COrfacHoO AaHHbIM Tabnuubl 1.3 ¢ nonpaBoy-
HbIM ko3adppuumeHTom 0,98. Dta pekoMeHgaums NpUHATa C Y4ETOM pe3ynbTaToB UCHbI-
TaHun paguatopa «Zehnder Charleston Completto», nposegéHHbix OO0 «Butatepmy».

Bonee nogpoGHO 3aBUCMMOCTb TEMMOBbIX MOKasaTernen OT PasfiIYHbIX CXeM
NOAOKITOYEHUS pacCMOTpeHa B pa3gene 4 HaCToAWNX pekoMeHaaumni.

MpenctaBneHHble B Tabn. 1.2 TennoBble XapakTEPUCTUKX, NOMyYEHHbIE NO POC-
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CUNCKNM HopMmaTumBam [3], okaszanucb GNIM3KMMM K MPOCMEKTHbIM, YTO XapakTepHO AnNs
3apybexHbix TpybyaTbIX pagnaTtopoB AMIMTHOMO Knacca, XOTA POCCUNCKME U eBponen-
CKMe YCINOBWUSA UCMbITAHUN HECKOSTbKO OTNMYaloTCS.

CornacHo eBponenckum Hopmam EN 442-2) ncnbiTaHus oTonuTenbHbIX Npubo-
pOB MPOBOAATCH B U30TEPMUYECKON KaMepe C NATbI OXSaXAaeMbIMU OrpaxkaeHusMu
6e3 yTenneHns 3anpmnbopHoro yyactka. OTeyecTBeHHbIE e HOpMbI [3] 3anpeLatoT ox-
naxgaTb Non U NPOTUBOMOSIOXHY OTONUTENBHOMY NMPUOOPY CTeHy u TpebytoT yTenne-
HWUS 3anpmMbOpHOro y4yacTtka, YTo Gnmke K peanbHbIM YCNOBUSM aKcnnyatauum npunbo-
POB, HO CHWXaEeT JTy4MCTYI0 COCTaBMAIOLLYO TennooTaadn ot npubopa K orpaxxgeHusam
nomelleHus. 3apybexHble Npubopbl UCMbITbIBAOTCSA O0ObIMHO Npw nNepenage Temnepa-
Typ TennoHocutensa 75-65°C (paHee npu nepenage 90-70°C), xapakTepHOM Ans OBYX-
TpybHbIX cuctem otonneHus. [pu aTOM pacxon TENNOHOCUTENS SBMAETCA BTOPUYHBIM
napameTpomMm, T.e. 3aBUCUT OT TEMSOBOM MOLLHOCTU Npubopa u Npu UCMbITaHUAX Npea-
cTaBuTenbHbIX 06pa3uoB (okono 1-1,5 kBT) obbluHO HaxoguTca B npegenax 60-100
Kr/4. B TO ke BpemMs corfiacHo oTedecTBeHHOM meToaunke [3] pacxod ropsiyen Boabl Ye-
pe3 npnbop HopmupyeTca (360 Kr/4) n xapakTepeH Ans ogHOTPYOHbIX CUCTEM OTOMMe-
HUSA NPWU YCrOBMM Npoxoda BCEW BOAbl, MayLen no cTosky, Yyepes npmbop. MNpu mcnbl-
TaHuAX NpeacTaBuTeNbHbIX 06pa3uoB npubopos mMowHocTbo 0, 85-1 kBT n ocobeHHo
MarblX TUNOPa3MepoB MO OTEYECTBEHHOW MeToAUuKe nepenaj Temnepartyp TenrnoHOCU-
Tens B npubope coctaBndet 1-2°C, 4TO NPUBOAUT K U3OTEPMUYHOCTU HAPY>KHOW MO-
BEPXHOCTW Harpesa Mo BepTukanu npubopa. MNpn aTom BO3aAyX, NOAHUMAACL MPU Ha-
rpeee, BCTpeYyaeT TennoOoTAALLY0 NOBEPXHOCTb NPAKTUYECKM OOHOW MU TOW Xe Temne-
paTypbl, YTO AAET HECKONbKO MeHbLUNN 3PdEKT HaPYXHOM TennooTaadn rno cpaBHe-
HWIO CO CryYaeM OMbIBaHUS MOBEPXHOCTU C BO3pacTaloLlern no BbiCOTE TeMnepaTypom
(npumepHo oT 65 oo 75°C B pacyé€THOM pexume). C Opyron CTOPOHbI O4EBUAHO, YTO
npu 6onblueM pacxoae BoAbl M COOTBETCTBEHHO BonbLUen e€ CKOPOCTU B KaHanax npu-
bopa Bo3pacTaeT 9¢pPEKTUBHOCTL BHYTPEHHEro TennoobmMeHa. B3anmMocBs3b 3TUX U
psaa Apyrux (paktopoB M onpefensieT 3ayacTyio pasnumyune TEensnoBbIX nokasaTtenen
OTONUTENbHLIX NPMOBOPOB, UCNbITAHHLIX MO OTEYECTBEHHOMW M €BPOMNENCKOM MeToaNKaM.

C y4E€TOM U3NOXEHHOrO HE NOATBEPXAAETCHA 00bIYHO NPpUHMMaemasn B 3apybex-
HbIX KaTanorax nponopunoHanbHOCTb TENNOOTAAYN paanaTopoB MX ANUHE, XOTAa Y pa-
anaTtopoB «Zehnder Charleston» n3-3a o4eHb Manon AnNUHbI CEKUMM OHa HapyllaeTcs
He3HaunTenoHo. OcobeHHOCTU Tennonepeayn pagnaTopoB MNpU «HECTaHAAPTHbLIX»
cxXemax [BWXKEHUS TENnOHOCUTENS U 3aBUCUMOCTU €€ OT KONu4ecTBa Cekuun B paguva-
TOpe pacCMOTPEHbI B YETBEPTOM pasaene pekoMeHaauunin.

Ob6pallaem ewé pas BHMMAHME CneuuannuctoB Ha TOT bakT, YTO POCCUMNCKME
HOPMbl OTHOCAT HOMMHAambHbIA TENMIOBOW NOTOK K TemnepaTtypHomy Hanopy 70°C, xa-
pakTepHOMY NpU OBbIYHBIX ANA OTEYECTBEHHbLIX OOHOTPYOHbLIX CUCTEM OTOMMEHUA na-
pameTpax TennoHocutensa 105-70°C, 3apybexHble - kK TemnepaTtypHomMy Hanopy 50°C
(npn TemnepaTtypax TennoHocutens 75-65°C), xapaktepHoMy Anst ABYXTPYOHbIX CUC-
TeMm.

1.11. B Tabn. 1.5 n 1.6 npeactaBneHbl OCHOBHbIE BUAbl HACTEHHbLIX U HAMOMbHbIX
KpenrneHumn, ncrnonb3yemMblx npu ycraHoBke pagnatopoB «Zehnderx». XXenaemble Habo-
pbl KPENNEHMI MOXHO 3aKasaTb, yKka3aB Ha3BaHue Kpennenusa (Hanpumep, Habop SSK),
npy 9TOM HeobGXxoaMMoe KOMMYECTBO KpensieHUn (B 3aBUCMMOCTWU OT KONM4YecTBa Cek-
unr B Npnbope) ByaeT NpUNoXeHo K paguatopy. Tun KpenneHnsa onpeaenseT paccros-
HWe OT paguaTtopa o cTeHbl (cMm. Tabn. 1.6). epxatens BH BxoguT B KOMNMEKT C Kpe-
nneHuammn CVD un BKE. B cnyvae, korga BbicoTa paguaTtopa npesbiwaet 1200 mm
(macca > 100 «r), npumeHeHne Habopos kpenneHun CVD n BKE orpaHuyeHo. Mpu
HWKHEM OOHHOM MK BGOKOBOM MOAKMIOYEHUU, MPU UCNOMNBb30BaHUN B KayecTBe Tenso-
NPOBOAOB MNNACTMKOBBLIX TPYD, a Takke Npu yCrnoBuKW, ecnym macca paguatopa npesbl-
waet 100 kr, pekomeHayeTca ncnonb3oBaTb Habopbl kpenneHnn TKA.
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Ta6bnuua 1.5. Buabl KpenneHus, MICNonb3yeMble NPU MOHTaxe
pagmnaTtopoB «Zehnder Charleston» n «Zehnder Charleston Completto»

Bua kpennexus

CteHa

HacTeHHOoe, C HEeENOABWMXXHOW bukcaLuunen
SSK A ® H GeToHHas!, Kupnu4YHasi, AepeBsiHHas
paguartopa
CVD | HacTeHHOe GeToHHas, Kupnu4yHas, AepeBsHHAsN
BKE | HacTeHHOe rMNCOKapPTOHHAs C TENSION30MALNEN
STF | HanonbHoe npuBapHoe -
HanonbHoe, perynnpyemMoe no BbiCOTe:
HFK - o1 120 go 170 mm, -
- > 170 go 350 mm
BH |Aepxarens paguaropa npu HaCTeHHON i
YCTaHOBKE (Y BEPXHENO NN HUXKHEro Kpas)

Ta6bnuua 1.6. KpenneHue paguatopoB «Zehnder Charleston» n
«Zehnder Charleston Completto» k orpaxxaarowmm KOHCTPYKLUAM

Tun Kpennexus SSK CVvD BKE
HomuHanbHas
BbICOTA 300 — 900 mm 260 — 1200 mm 260 — 1200 mm
paguartopa
A A
wa | wa [~
" 4 jéﬁ 78 4]
WA
- . o
]
3ckun3 §
8 g g
A s =
$ 241l £ E
/ u
! ﬁj@
“ —
; SITI77T 7
Pacnonoxenune | Beepxy: - Beepxy: BH + CVD Beepxy: BH + BKE
KpenneHui BHuzy: SSK BHuzy: BH + CVD BHusy: BH + BKE
Kon - Bo Tpy6 no WA, Mm A, MM WA, Mm A, MM WA, Mm A, MM
rnybuHe cexuum
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. OTonuTenkeHble NPUBOPbLI NOCTABNAOTCA 3aBEPHYTHIMU B TEPMOYCAL04HYIO
NNEHKY U ynakoBaHHbIMW B KOPOOKY M3 OBOMHOrO KapToHa. YNakoBKa COXpaHSeTCs Ha
Nepvoa XpaHeHWsl, TPAHCMOPTUPOBKM M MOHTaxa BMNSIOTb A0 OKOHYAHWA OTAENOYHbIX
paborT.

[Mpu oTCyTCTBMM cneumnanbHOro 3akasa paguatopbl Npy NOCTaBKE UMEKT CTaH-
AapTHbIE KOMMNIIEKTAUUIO U pacnosioXXeHne NpucoeamHUTENbHbIX NaTpyOKOB:

- paguaTop rpyHTOBaHHbLIN 1 NOKPbLITLIM NOPOLLUKOBOM amarbio uBeta RAL 9016

(6enbin);

- npobka rnyxas — 1 wt.;

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

- NpobKun NpOXoaHble C BHYTPEHHEN pe3bbon V2" — 2 wT.;

- ynakoBKa — B TEPMOYCaAO4HY NNEHKY N KOPOOKY U3 ABONHOIO KapTOHa;

- BWA NOoACOeAMHEHUs K cucTeme oTonneHnsa — 6okoson no cxeme 120 n3 tabn.

1.4 (BHYTpeHHAs pe3bba 4x72").

Bce Bxogsauwme B ctaHAapTHYO KOMMMEKTaLmo Npobkn yCcTaHOBNEHbI HA paguva-
TOp nepen ero 3aBOACKAM UCTbITAHNEM Ha MPOYHOCTb.

B cTaHgapTHbBIV KOMMMEKT NOCTaBKU KpenneHna He BxoasaT. [pu 3akase cnegyet
ykasaTtb HeO6X0ANMbIN BUA KPENMeHNa B COOTBETCTBMM € Tabn. 1.5 n 1.6.

CranpapTtHas komnnekTtauus paguatopoB «Zehnder Charleston Completto» go-
NOMHUTENBbHO BKMOYAET BCTPOEHHbIW BEHTUNbHBIN KnanaH cboky B BEpXHEN YacTu pa-
anatopa, TepMmocTaTU4eckyto ronosky «Zehnder» 1 BoO3gyxooTBOAUMK.

Mo cneumansHOMy 3akasy (Mo crneumdukauumn) NnoTpeduTenb MOXET NOSYYnTb:

- MoaudmKaumm paguMatopoB C APYrMMMU, OTSIMYHBIMW OT CTaHL4APTHbIX pacno-
NOXEHUSAMN NPUCOeANHUTENBHbLIX NaTpybkos (Tabn. 1.4);

- BO34YyXOOTBOAYNK;

- HAabOop KPOHLITENHOB UM CTOEK ANA KpenneHus pagmartopa (tabn. 1.5 n 1.6);

- uBeT okpacku Ha Bblibop 13 700 ysetos nanutpbl RAL n NCS S;

- OLMHKOBaHHOE NCMNONHEHNe (Ansa ncnonb3oBaHusa B 6accernHax);

- ocobble ncnonHeHus paguaTtopa (yrnosble N paguycHble);

- Mmogudumkaumm pagmnatopoB BbicoTon 6onee 3000 mm;

- Cnpewn Ans nogkpallivMBaHnsa pagnaTopos.

1.13. YcnoBHble ob6o3HayeHus pagmnatopoB «Zehnder Charleston» n «Zehnder
Charleston Completto» npu 3akase OOMmMKHbI COOTBETCTBOBATbH YKA3aHHbIM HUXE Mpu-
Mepam:

Paguatop «Charleston» 3057-10-120- %, "-Ral 9016-CVD, rge:
3 — KonmyecTBO TPyO no rnydbuHe cekuunu;
057 — Tpéx3HayHOE YMCIIO, XapaKTepusylLiee HOMUHaNbHYK BbICOTY pagnaTtopa B CM
(057 cm);
10 — KONN4YEeCTBO Cekumi B Npmnbope;
120 — Homep nogcoeanHeHnsa no Tabn. 1.4 (6okoBoe OQHOCTOPOHHEE);
% " — BHYTpeHHsA pe3bba (Npu 3akase NpobOK CO CTaHAAPTHOW BHYTPeHHeN pe3bbon
2" eé pa3mep B YCITOBHOM 0D03Ha4YeHUM He yKa3biBaeTCs);
Ral 9016 — ctaHgapTHas okpacka NopoLLUKOBOM aManbto B 6enbi LBET;
CVD — tun kpenneHus no tadbn. 1.5 n 1.6.

Paguatop «Charleston Completto» C 3050-12-443- %, "-Ral 9016-SSK, rae:
C — ucnonHeHune «Completto» (CO BCTPOEHHBLIM TEPMOCTATOM);
3 — KonnyecTBO TPyO no rnybuHe cekuunu;
050 — Tpéx3Ha4yHOe YMCIo, XapaKTepusytoee HOMUHanNbHYIO BbICOTY paguaTtopa B CM
(050 cm);
12 — KONN4eCTBO cekunn B npmnbope;
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443 — HoMep nopcoenuHeHna no Tadn. 1.4 (HWKHee ¢ NpaBbiM PacnOfIOXEHNEM TEPMO-
crara);

% " — BHYTpPeHHAA pe3bba (Npu 3akase UCNOSTHEHMSI CO CTaHA4APTHOW BHYTPEHHEN pe3b-
6on V2" eé pasmep B yCrioBHOM 0603HaYeHUN He yKa3blBaeTCs);

Ral 9016 — ctaHgapTHasa okpacka NOpPOLLKOBOM amarbto B Oenbii LBET;

SSK — tun kpenneHus no tabn. 1.5 1 1.6.

1.14. Pagunatopbl «Zehnder Charleston Completto» komnnekTyoTca npu ycrno-
BMM OTCYTCTBMS CNeumarnbHOro 3akasa TepMoperynmpyrowmnm seHtunem AV6 ansa gByx-
TPYBHbIX CUCTEM OTOMNMEHUS, N3roToBNSAEMbIM hupmMont « OBEHTPON».

Mogenn «Zehnder Charleston ComplettornogcoegmHsioTca K cuctemam OTO-
nneHus odbbl4HO No cxemam 243, 423, 223, 443, 253 n 453 (cm. Tabn. 1.4).

1.15. CnpaBku o ueHax paguatopoB «Zehnder Charleston» n «Zehnder Charles-
ton Completto» moxHO nonyuntb B npegcraButensctse dupmbl «Zehnder GmbH»
(pekBuanTbl B . 1.1).

1.16. Pagnatopbl «Zehnder Charleston» n «Zehnder Charleston Completto»
cepTtudumumpoBaHbl B Poccun B cucteme NOCT P.

1.17. ®dupma «Zehnder GmbH» Kpome Bbile ykasaHHbIX MOAENen BbinyckaeT
cneumanbeHble rnagkoTpybyaTele pagunatopbl «Zehnder Charleston Pro» (¢ BHyTpeHHUM
aHTMKOPpPO3uHbIM MNokpbiTUeM) U «Zehnder Charleston Kliniky, ausanH-pagmatopbl
«Zehnder Uno» n «Zehnder Duo», paguaTopbl C WUCMOMNb30BaHMEM BepTUKaNbHbIX
nnockooBarnbHbIX TPY6 «Zehnder Excelsior», pagmatopbl-Ckamenkn Ha 6ase cekumin c
BepTMKanbHO pacnonoxeHHbiMn Tpybamn «Zehnder Charleston-Bank», «Zehnder
Charleston Relax» (puc. 1.7) n ¢ ropusoHTanbHbIM pacnonoXeHnem TpybvaTbix CeKLUN
«Zehnder Bank-radiator», pagnaTtopbl naHeneHoro Tvna Ha 6a3e BepTUKanbHbIX U rO-
PU3OHTanbHbIX NIIockooBanbHbIX TPy6 «Zehnder Nova» u «Zehnder Radiapaneel», na-
HelbHble paauaTopsbl € rnagkon opoHTansHom cteHkon «Zehnder Plano» n «Zehnder P
25», a Takke 60NbLUY0 HOMEHKNATYPY KOHBEKTOPOB PasfMyHOro Tmna.

Mo Bonpocam npuobpeTeHnst ykasaHHbIX Mogenen cnegyeTt obpawaTtbcs B
npegcraBntTenscTBo pupmbl «Zehnder GmbH».

I

I
Puc. 1.7. PagnaTop-ckamenka «Zehnder Charleston Relax» mogenn CR 5026-13

250

|

1.18. dupma «Zehnder GmbH» noctosHHO paboTaeT Hag COBEPLLUEHCTBOBAHNEM
CBOMX OTOMUTESbHbLIX NPUBOPOB M OCTaBNSAT 3a COO0OM NPaBO HA BHECEHNE N3MEHEHNI
B KOHCTPYKUMIO M3OENUA U TEXHOMOTMYECKUI pernameHT MX U3roToBreHust B noboe
Bpems 6e3 npeaBapuTENbHOrO YBEAOMIIEHUS!, €CMN TONbKO OHW HE MEHSIIOT OCHOBHbIX
XapaKTEPUCTUK NPOOYKLMMN.



15

1.19. OO0 «Butatepm» He HECET OTBETCTBEHHOCTW 3a Kakme-nnmbdo owundkn B
KaTanorax, Gpowopax unn Opyrux nedatHbix Matepuanax, He COorfacoBaHHbIX C pas-
paboTyMKamMm HaCTOALNX peKoMeHOaLMNA.

2. CXEMbI U 3NNIEMEHTbI CUCTEM OTOINJIEHUA

2.1. CrtanbHble CeKunoHHble (BrIOYHO-CEKUMOHHbIE) paanatopbl «Zehnder
Charleston» npegHasHayeHbl onst NpUMMEHEHUs B ABYXTPYOHbIX N OQHOTPYOHbLIX cucte-
Max OTONSEHNS 30aHUN Pa3NINYHOrO Ha3Ha4YeHMS.

2.2. Pagnatopbl MOTyT NPUMEHSATLCS Kak B HACOCHbIX UMW 3N1eBaTOPHbIX, Tak U B
rpaBUTaAUNOHHBIX cMCTeMax oTtonneHus. Ha puc. 2.1 gaHa cxema rpaBuTaLMOHHON CUC-
TEMbl OTOMNSIEHUS XKMUMOro O4HOITAXHOro AOMa CO CTanbHbIMKU paguatopamun «Zehnder
Charlestony.

3apybexHble KOTMbl O0ObIMHO
OCHaLlEeHbl BCTPOEHHbIM B  KOXYX
KOTNna 3aKpbiTbiM pacLUMpUTENbHbIM
cocygom. B aTtom cnyvae Hapob6-
HOCTb B OTKPbITOM pacLUMpUTENBHOM
Gadke oTnagaer.

2.3. [na noBblWEHUA 3KC-
nnyaTtaunmoHHOW HaAEéXHOCTU cTarb-
Hble paguaTtopbl «Zehnder Charles-
ton» MOXHO MCNoONb30BaTb TONBKO
npu He3aeucumol cxeme rnodcoe-
OuHeHus1 K cucmemMe mensiocHab-
)XeHusi. CUCTEMbI OTOMNSIEHUSI PEKO-
MeHOYyeTCA OcHawaTb 3aKpbITbiMU
paclwmpuTenbHbiMKU cocydamMu U Ka-
YeCTBEHHbIMM Hacocamu, obecneyu-
BalOLWMMK cTabunbHyo paboTy cuc-

TeMbl oToNNeHns 6e3 yxyalweHus Ka- Puc. 2.1. Cxema rpaBuTaLMOHHOM NPOTOYHOW
yecTBa TennoHocutens. [NoOMMMO UC-  CMCTEMbl OTOMMEHMS OQHOJTAaXHOro Aoma: 1 — KoTén,
Nofib30BaHUA B CUCTEME OTOMMEHUs 2 — pacwmpuTenbHbIn 6a4ok, 3 — pagmartopbl

TpaauUMOHHBLIX  BO34YyXOCOOPHWMKOB
Heob6xo4MMO OCHaLLaTb KaXabli pagnaTop BO3AyXorasooTBOAYUKOM.

KayecTtBO TennoHocuTtens (ropsiien BoAbl) JOIMKHO oTBeYaTb «[llpaBunam Tex-
HUYECKOW 3KCnslyaTauum 3nekTpuYecknx ctaHumm n ceten Poccurickon epepaumm» [4]
C y4étom TpeboBaHun, NnpuBeAEHHbLIX B 6 pasgerne HacToAWNX pekoMmeHaaLumm.

2.4. Ha puc. 2.2 n 2.3 npefcTtaBneHbl HEKOTOPble TpaaULNOHHbIE CXEMbI CUCTEM
OTONNEHNSA, B KOTOPbIX UCNOMb3YITCA CEKUMOHHbIE paauaTopbl, NPUYEM Npu ABYXTPYO-
HOW cucteme oTonrneHus (puc. 2.2 a) nokasaHbl ABa BapuaHTa pasMeLleHUs Ha nog-
BOAKax 3anopHO-perynupyoLllen apmMaTypbl: MPOXOAHOr0 TepMocTaTa U LUMPKYNALNOH-
HOro TOpPMO3a B MEPBOM Clly4ae M TONbKO OAHOro TepMocTaTa BO BTOPOM.

a) 6)
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Puc. 2.2. Cxembl BepTUKaIbHbIX
CUCTEM OTONNEHNs C pagnatopamu
«Zehnder Charleston»

E a — AByxTpyOHas,
6 — ogHOTpybHas
[ i crim s s e
a) <_—[Tl— 6) _@T —}{ jj— ﬂ-:
L —
6) @J 2 [~ |
_ ]

Puc. 2.3. BapmaHTbl NnpucoeanHeHnsa cekUMoHHbIX pagmaTtopoB «Zehnder Charleston»
K Tennonposogam npu Ux ropu3oHTarlbHOM pasBogke B CUCTEMAX OTOMNNEHNS

2.5. Pagnatopbl B NOMELLEHNN YCTaHaBMMBAIOTCS, Kak NpaBuno, nog OKHOM Ha
CTEHE UM Ha CToMKax y CTeHbl (OkHa). [nvHa paguaTtopa no BO3MOXHOCTU AOSMKHA
COCTaBnsATb He MeHee 75% ANuHbI CBETOBOro NpPoéma, Npuyém pasmelaTb pagnaTtop
pekoMeHayeTcs no ero cepeauHe. Ecnv atm pekomeHgaumm He BbINOMHAKTCA, TO MUK-
POKNMMaT MOMELLEHNST U OTONUTENbHbLIN 3MEKT pPaanaTopoB yXyALlalTcs, NO3TOMY
npn nogbope paouMaTtopoB LenecoobpasHO HauMHaTb BLIOOP C TMMOpPas3MepoB Hau-
MEHbLUNX rMyOuHbI U BbICOTHI.

2.6. KoHcTpykumna paguaTtopoB «Zehnder Charleston» nossonseT, kak ykasbiBa-
NoCb, OCYWECTBNAATb MOAKMOYEHNE K TENNONPOBOLAM CUCTEM OTOMSIEHUS NO CaMbiM
pasnuyHbiM BapuaHTam (tabn. 1.4).

[na poccunckoro CTpoutTenbCcTBa Hanbornee xapakTepHO NOAKIKYEHWE pagua-
TopoB no cxemam 120 nnn 340 (ogHOoCcTOpOHHEE BOKOBOE NOLKIOYEHME), KOTOPbIE pe-
KOMEeHOyeTCsl UCMOoNb30BaTb B HACOCHbBIX CUCTEMaX OTOMSIEHUS NpW ANMHE paguartopa
ao 1,6 m, T.e. npu Konuyectee cekunn He Bonee 35. MNpu Gonblien anuHe npudopa
NPUMEHAETCA [uaroHanbHOe noacoeavHeHue TennonpoBogoB no cxemam 140 wnum
320. OTMeTuUM, YTO B rpaBMTALMOHHBIX CUCTEMAaxX OLHOCTOPOHHEE NpPUCoeauHEeHne
peKOMeHOyeTCst NPUMEHATL NpK KONMYeCcTBe Cekumni He Bonee 24.

[ns coxpaHeHusa npakTU4eckn TOM e 3(PdPeKTUBHOCTM Tennonepenayu, 41o u
Mpy yKasaHHbIX Bbllle Cxemax, B psiae ocobbix criyyaeB NOABOAA TEMNNOHOCUTENS KOH-
cTpyktopamu paguaTtopoB «Zehnder Charleston» npegycmoTpeHa ycTaHOBKa BHYTpU
paguartopa cneuunarnbHbIX pasdenumeribHbix walb aByx TUMOB: cmaHdapmHbIX - ¢ Om-
gepcmuemM Ans NPOXOXAEHUS B HUX NAHUETHbIX TPyOOK n enyxux. MecTa ycTaHOBKU
lWwanb nokasaHbl Ha cxemax B Tabn. 1.4.

CtaHgapTHble pasgenurenbHble wandbl BBApUBAKOTCSA MEXAY rofioBkaMmu ABYX
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KpanHUX CeKuMn.

PasgenutenbHas wanba [OCTaTOYHO MAIOTHO, HO HE Harnyxo, nepekpbiBaeT
Npoxo4 TEMSIOHOCUTENS BO BTOPYH Cekuuto pagmatopa. Npu nogeoge TennoHocuTens
MO CXeMe «CHU3y-BHU3» (CM. cxeMbl B Tabn. 1.4) npy HanuuMm ctaHgapTHOW Lwanbbl
TennoHocuTenb NOAHMMAETCHA BBEPX MO NEPBON CEKLMU, a 3aTeM nonagaeTt B BEPXHUM
KONIEeKTop 1 ganee nNpoxoauT Yepes pagnaTop Tak Xe, Kak Npu CXemMe «CBEepXy-BHU3Y,
XapakTepusyLwenca MakcumanbHon 3geKTUBHOCTLIO TennooTaauun. B 1o xe Bpems
npyv HeobXo4MMOCTU CNyCTUTb BOAY M3 pagnatopa CTaHgapTHasa wanba, He SABNASCob,
Kak yKasblBanocb, repmeTuyHon, obecneunBaeT onopoxHeHne npudopa 6e3 Heobxo-
ANMOCTU NPUMEHEHNSA KOMNpeccopa.

CneuuwanbHas moamndukaumnsa tepmoctata Tuna «Panupa-S» nossonset obecne-
YnMBaTb OAHOY3NOBOE NOAKMIOYEHME Yepe3 OOUH NPUCOEANHUTENBbHBIN TpyBYaThbIn LWTY-
uep, NpMBapeHHbIN K HA3Y OQHOM U3 KpaHUX cekunin npubopa (Tadn. 1.4).

Mpn HeobGxoanmocTn BTOpoM wWTtyuep (Tabn.1.4) moxeT GbITb NPpMBapPEH K BEPXY
KpanHen cekumm unm BHU3Y K coceHen C KpanHen cekumn. B nocnegHem cnyyae nog-
KrntoYeHme K cucteme otonneHns yaobHo ocyulectsnaTe Yepes knanaH «Multiflex» nnm
aHanorn4yHbln H-obpasHbIn KnanaH, YTo 0CoBeHHO LenecoobpasHo npu ogHOTPYOHON
pa3BOAKe TEnnonpoBOAOB NPV OCHALLEHUN 3TUX KnanaHoB Gannacom Ang perynvposa-
HUA KO3 MLUMEHTA 3aTEKAHNSA TENSTIOHOCUTENS B OTONUTENBHLIN Nprbop.

MMyxve wanbbl BBApMBaOTCA MEXAY ro-
NOBKaMM CeKUMA B TeX cryyasx, koraa Heobxo- | SCTPoCHRanTRYOR2 V. Mlogaiouas
AVMO UCKIIOYUTbL MONHOCTLIO NepeTekaHne Te- flnnA
NIIOHOCUTENS MeXay COCeAHMMMU CEKLUSMMA. <" 2/ »l R Otpamnan
2.7. Ytobbl obecneuntb npu BGOKOBOM > s
OOHOCTOPOHHEM (a He AunaroHanbHoMm) nopcoe-
OWHEeHMM TennonpoBO4OB K paguartopam Anu- Puc. 2.4.YcTaHoBKa LMPKYNSLUNOHHOMN
Hon Gonee 1,6 M TennoBOW MOTOK, BNU3KUA K TpyObl B paguaTope

HOMWHaNbHOMY, KOHCTPYKTOPbI NpeayCcMOTpernm
BO3MOXHOCTb YCTAHOBKM B Npubope cneumanbHON «BCTaBHON» TPyObl ANa ynyylleHns
UMpKynauun Boabl B npubope no Bcen ero anuHe. Yepes aty TpyOy TennoHocutenb
noaBoANTCA OT BEPXHEW NPOXOL4HOM NMPOOKM 4Yepe3 BEpXHUM Konnektop npubopa Ha
ABE TPETM ero aAnuHbl (puc. 2.4), noseonss 3dekTMBHO paboTaTb Kak ONMKHUM, Tak 1
AanbHUM cekumam. Komnnektaumus LenbHoCBapHOro 6roka pagmaropa Takon BCTaBHOM
Tpybon oroBapusaeTcs npu 3akase npubopa 3a JONONHUTENBLHYI NnaTy, a yCTaHOBKa
TPYObl OcyLlecTBRAseTCA Ha 3aBoae (C Y4ETOM AaHHbIX Tabn. 1.2).

2.8. MNpun coeguMHeHn AONUHHBLIX NPUBOPOB Ha cuenkax (c gnameTtpom 1" unu
174") pekomeHayeTCcsa NPUMEHSTb Pa3HOCTOPOHHIOK CXEMY MPUCOEOUHEHNA Tennonpo-
BOJOB.

2.9. PerynupoBaHvne TennoBOro NOTOKa paavaTtopoB B CUCTEMAX OTOMSEHUS
OCYLLECTBNAETCA C MOMOLLBI UHAMBUAOYANbHbIX PEryNaTOPOB (PYYHOro UM aBToMaTu-
4YeCcKoro JencTeus), ycTaHaBNMBaEMbIX Ha NoABoAKaX K NpubopamMm unu BCTPOEHHbIX B
oTonUTENbHbIM NPNBOP.

CornacHo CHwuI1 [5] otonutenbHble Npnbopbl B XUMbIX NOMELLEHUAX LOSKHbI,
Kak npaBuio, OcCHallaTbCHa TepMocTaTamu, T.e. Npu COOTBETCTBYHOLEM 060CHOBaHUMU
BO3MOXHO MPUMeEHeHue pyyHoun perynupytowien apmatypbl. OtmeTtum, yto MIFCH 2.01-
99 [6] 6onee XECTKO TPEOYIOT YCTAaHOBKY TEPMOCTATOB Y OTONUTESNbHBIX NPMBOPOB.

Mo gaHHbiMm OO0 «Butatepm» npu NONHOM 3aKpbITUN perynupytowen apmarty-
pbl, YCTAHOBIIEHHON Ha BepxHen BOKOBOW NOABOAKE, OCTAaTOvHas TennooThada pagua-
TOpa C HOMMHamNbHBLIM TENSIOBLIM NOTOKOM Okomno 1 kBT npu ycnoBHOM guameTpe nog-
BoasAwmx TennonposogoB 15 n 20 mm coctaBnseT 25-45 %. 310 ob6bACHAETCS TEM, YTO
MO BEPXHEWN YaCTN HWXKHEWN NOABOOKW ropsAYMr TEMnOHOCUTENb nonagaeT B npubop, a
Mo HWXHEN YacTu TOW XXe NOABOOKM 3aMETHO OXJTaXOEHHbIN BO3BpaLLL@eTCA B CTOAK Unn
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passogawmm tennonposog. NMoatomy OOO «Butatepm» pekomeHAyeT MOHTMPOBaTb
perynupyoLLyto apmaTypy Ha HWXHeW NoaBOAKE K paanaTtopy WUnu ycTaHaBnvBaTb [O-
NOSTHUTENBHO LIMPKYNSLUMOHHBIA TOPMO3 (puUc. 2.2 a).

B coBpemeHHOW npakTtuke O06BSA3KM OTOMUTENbHbLIX NPUBOPOB  YacTo
npegycMmaTpyBaeTcsl yCTaHOBKa 3aropHOW apmaTtypbl Ha obeux (a He Ha OAHOW)
noasogkax. OB6bIMHO Ons 3TOM LenvM UCNOoNb3yKTCs 3anopHble KnanaHbl, MOCKOMbKY
TepMmocTaT He fBNAeTcsa 3anopHon apmaTypon. [MoaTomy 3anopHas apmatypa MoXeT
ObITb YCTAHOBMNEHA KaK Ha HWXHEW, Tak U HA BEPXHEN noaBoAke (nepen TepmMocTaTtoM
no xoAy TennoHocuTens). YctaHoBKa no6oM 3anopHO-perynupyrowen apmartypbl
Ha 3aMbIKarOLWMX y4YacTKax B OAHOTPYOHbIX CMCTEMax OTOMNSMEHUS Kame20pu4Yecku
He donyckaemcs. [Ansa oTKnoYeHns pagnatopa 6e3 cnvea BOAbl N3 HEr0 AOCTAaTOYHO
NepeKpPbITb TONMbKO HWXKHIOK NOABOAKY.

Mpu ycTaHoBKe rpynnbl pagMaTtopoB Ha rOPU30OHTarIbHOW NPOTOYHOM BETBU (pUC.
2.3 2) pekoMeHOyeTCa UCNOorb3oBaTb OOAWUH TepMOoCTaT Mpu YCNoBUKW, YTO CyMMapHas
TennoBas Harpyska Ha BeTBb He JOSKHa npesbiwaTb 5 kBT.

MoapobHble cBegeHMs 0 TepMocTaTax NpuMBeaeHbl B pasgene 3.

2.10. B cny4ae pasmeLLeHMa TepMOCTaToB B HULWAX ANA OTONUTENbHbIX Npubo-
POB WNN MEPEKPbITUS UX AEKOPATUBHBIMW 3KpaHaMM WU 3aHaBeckamu Heobxogmmo
npegycMoTpeTb YCTAHOBKY TEPMOCTATUYECKON rONIOBKM C BbIHOCHBIM AaTYMKOM.

2.11. OnTmanbHbiM 06pa3oM OCHAaLLEHWE CUCTEMbI OTOMMEHUS TepMocTaTamm
peLuaeTcs npu UCNoNb30BaHUM OTONUTENbLHBIX NPUBGOPOB CO BCTPOEHHbLIMU TEpMOCTa-
Tamu, B YacTtHocTu, pagmnatopoB «Zehnder Charleston Completto». TepmocTtaT B 9Tmx
npnbopax pacrnonoXeH cneea Unu cripaBa B BEPXHEN UMK HWXKXHEN nNpobke pagmnartopa,
a HWXKHMe nogsoasime naTpydbkn NpMBapuBaOTCA K KparlHUM UM CPEeaHUMM CEKUMSIM
(cm. Tabn. 1.4 un2.1).

Tabnuua 2.1. CxeMbl NOAKNIOYEHUA pagnaToposB
«Zehnder Charleston Completto»

Ne cxembl Ne cxembl
Ockua pagmatopa «Zehnder Ockus pagmatopa «Zehnder
n3 Tabn. 13 Tabn.
14 Charleston Completto» 14 Charleston Completto»
223 Il 443 .
1 L L
v T ruee I

L2 I /2" L
I
vz TRz 1
M TTRIEp 172" CIMTTTHTTT e
243 423 u_]l , ﬂ
AL QLI

Ui .IIT
453 j :
MATNATR b )

vize TRz L1
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Mpnbop noagcoeanHAETCs K CUCTEME OTOMMEHNSA C NOMOLLLI NPUCOEANHUTENb-
Horo knanaHa «Multiflex» domnpmbl «OBeHTpon» nnu aHanornyHoro H-obpasHoro knana-
Ha, KOTOpble NMPUMEHUMbI ANl OAHOTPYOHbIX U ABYXTPYOHbLIX CMCTEM oOTomnneHus. Ha
PUCYHKax B Tabn. 2.1 cTpenkamu nokasaHO HanpasfeHWe OBWXEHUS TEenfioHocUTens
(nogBopg Bcerga K KpavHen nepBoKr cekuumn npyu GoKOBOM pacnonoxeHun obemx nonso-
Aok). OnTumanbHas cxema OBWXEHUA TENNOHOCUTENS B caMOM paguaTtope obecneyn-
BaeTCa YCTaHOBKOM pasgenuTernbHbiX wanb. Mo cneusakasy nogsoasiine natpybkum
MOryT ObITb M3rotoBrneHbl gnameTpom G 34" ¢ HapyxHon pe3bbon. [pn BepxHeM pac-
NONOXeHNN TepMocTaTa B NMPOTUBOMOSIOXKHYH BEPXHIOW NPOOKY yCTaHaBMMBaeTCs BO3-
AyxXo0TBOAYMK. [1pn HMXKHEM pacnonioXXeHUU BCTPOEHHOro TepmocTtata npegycmaTpu-
BaeTCH yCTaHOBKa ABYX BO34yXOOTBOAYMKOB (B BepxHUX npobkax). MNMpu BCcTpanBaHum
TepMmocTata B HWXKHIOK NpPoOKy Ha 3aBoge MOHTUPYETCS AOMOSIHUTENbHO BCTaBHast
Tpyba anga TpaH3uTa ropsayen BoAbl OT KPanHEN CEeKLMM C TEPMOCTAaTOM OO NMPOTMBOMO-
NOXHOW KpanHen cekumun. o aTon nocnegHen cekuum Boga NoAHUMAETCH BBEPX U Ye-
pe3 BEepXHUM KOSNEKTOp MOCTyrnaeT BO BCe OCTallbHble CpedHue CeKuuu; npu 3TOM
ABWXKEHME TennoHocuTeNns no GO0NbLUMHCTBY CeKuUn paguaTtopa OCYLLUECTBSETCA Mo
CXEME «CBEpPXy-BHU3Y.

2.12. Mo cneusakasy BO3MOXHa MOCTaBKa pagnaTopoB 4K YrfIOBON YCTaHOBKMU
UIN BbINOJTHEHHbIX MO Ayre paguycoMm, 3agaHHbIM NOTpebuTenem unm npeasioXXeHHbIM
3aBogom, obuen anvHom oo 6 m (puc. 2.5 n 2.6).

Mpy HecTaHOAPTHOM WCMOMHEHUWN (YrNIOBOM WAW MNOSYKPYriOM-pagnycHOM) U
BCTPOEHHOM TepmMmocTaTe nepBble TPU CEeKUUN He MOryT ObiTb M30rHyThl. [1pyM gaHHOM
NCNOSTHEHUN TEPMOCTaT MOXET OblTb pacnonoXeH TONbKO BBEPXY, T.K. MPU YCTAHOBKE
TepmocTaTta BHU3Y CMOHTUPOBaTb BCTaBHYO TpyOy HEOOXO0OMMOW OMNHbI HE yaaéTcs.

B0O3MOXXHOCTb M3roToBneHusa yrnosbix mogene — ot 90° go 179°. Mpu 3akase
AaHHbIX Mogenen HeobxoouMMo npunaraTb 3CKU3bl C yKaszaHueM pasmepoB A, B, C B
MM, yribl @, 3 B rpagycax.

Mpn 3akase M30rHyTbIX Mogenen HeobxoouMo MpeacTaBnsAiTb HEU3MEHSAEMble
wabnoHbl. [1ns gaHHOro BMaa pagmatopa BO3MOXHbI Creaylowme paguycbl KPUBU3HDI
R (tabn. 2.2):

Tabnuua 2.2
KonnyecTtBo TpyO no rmybuHe cekumm, WwT. 2 3 4 5 6
Pagnyc kpuBusHbl R, He meHee, MM 400 650 750 900 1000

i
£n
AAOAHOE BHYTRRHHAA yron MRCETH0N BRELEESA yron

or 80" go 1780 oT 8907 oo 179

BHYTPEHHWA yron S0 BHYTREHHER yran

P Rt
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AHYTREHHWA pAOWYC AHELHWA DRLHYE

Puc. 2.5. Sckusbl TpybuaTtbix pagmatopoB «Zehnder Charleston» n
«Zehnder Charleston Completto» yrnoson n nonykpyrmnown koHdourypauum

Puc. 2.6. O6wwmin Bng paguatopa «Zehnder Charleston» nonykpyrnon gopmbl
n pagmatopa «Zehnder Charleston Completto» yrnosown koHcurypauum

2.13. B nocnegHee Bpemsi B OTEYECTBEHHOW MPaKTUKE HaxoaaT BcE Gonee wwim-
POKOE MPUMEHEHNE KBapTUPHbIE CUCTEMbl OTOMSIEHUSI CO CKPbLITOW HaMOMbHOW Wn
NAWHTYCHOW pa3BOAKOW TErNmonpoBOAOB U JOHHLIM UX NPUCOEOUHEHMEM K paguaTtopam
C MOMOLLIO cneumansHOM rapHUTypbl. B aToM cnyyae yaobHO Mcnonb3oBaTth KranaHbl
«Multiflex», H-oGpasHble knanaHbl M KranaHbl OAHOY3NOBOro nogkntoyeHunsa («Panu-
pa»). Ha puc. 2.7 nokaszaHa cxema MOKBapTUPHOW CUCTEMbI OTOMNSIEHUSI C MIANHTYCHOWN
(nepumeTpanbHOn) ABYXTPYOHOM pa3BOAKON TENnonpoBodoB, a Ha puc. 2.8 cxema no-
KBapTUPHOW CUCTEMbI C OQHOTPYOHOW pa3BOAKON.

Ona ymeHblleHna 6GecnonesHblX TEnsionoTepb CTOSKKUM pasMeLLaroTcss BAOSMb
BHYTPEHHUX CTEH 34aHus, HanpuMmep, Ha NECTHUYHbIX KNneTkax unm B creumanbHbIX
TEXHUYECKUX HULLAX.

CTOosIKM NpPUCOEaNHAITCA K MOKBAPTUPHbLIM pacnpeaenuTesnibHbIM KOSfeKkTopam.
[nsa pa3Boagku TennoHocutensa o6bIMHO UCMONb3YHOT 3aLUULLEHHBIE OT Hapy>XHOW KOppo-
31MM CTarnbHble UM MeaHble TennonpoBobl. [PUMEHAOTCA Takke TennonpoBogbl U3
TEPMOCTONKMX NONIMMEPOB, HAaNpumep, U3 NONMNPONUIEHOBLIX KOMBUHUPOBAHHLIX TPYO
CO CTabMNU3NPYIOLLIEN aNtOMUHMEBON OOOMNOYKOM UMW M3 MONNITUIIEHOBbLIX MeTanso-
nonumepHbIx Tpy6. Passoadawime TennonpoBoabl, Kak NpaBusio, TENOM30NMPOBaHHbIE,
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npy Nyy4yeBOW CXeMe MpoKnaabiBaloT B WTPobax, B 06onovkax n3 roppmpoBaHHbIX Mo-
nMepHbIX Tpy6 M 3annBalOT LEMEHTOM BbICOKMX MapoK C NAacTumukaTopom C TOMLLM-
HOW Crosi LLEMEHTHOro NOKpbITUS He MeHee 40 MM no chneumansHon TexHonorun. Mpu
NANHTYCHOM NPOKnaake 0bbl4HO MCMONb3YTCA CneunanbHble 4eKOPUpPYHoLLNE NIANHTY-
Cbl 3aBOJCKOr0 M3roTOBIIEHUS (YaLle BCEro 13 nonmMepHbix maTepuanos).

2.14. Ina HopmanbHON paboTbl CUCTEMbI OTOMMEHNA CTOSKN OOMXKHbI BbITb OC-
HalleHbl HeobxoOoMMOW 3anopHo-perynupyolen apmatypon, obecnevvsarollen pac-
YETHble pacxoAbl TEMMOHOCUTENSA NO CTOSIKaM M CMyCK BOAbI U3 HUX NpU Heobxoanmo-
cTn. ng atnx yenen Moryt ObiTb MCNOMNb30BaHbl 3anopHble 1 6anaHCUPOBOYHbIE BEH-

TUIN.
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Puc. 2.7. AByxTpybHas cucrema oTtonneHuns Puc. 2.8. OgHoTpybHasa nokBapTupHas
C nepumeTpanbHON pas3Boakomn cucTema OTonneHns

TENNONPOBOAOB MO KBapTMpPE

2.15. Ecnu 3arpsisHeHna B TensIOHOCUTESNe NpeBbIWatoT HOpMbl [4], TO ANa Hop-
ManbHOW paboTbl TEPMOCTATOB M perynupyroen apmatypbl Heo6Xxo4MMo ocHalaTb
cuctemy otonneHns unbTpamu, B TOM YUCIEe U MOCTOSIKOBBbIMU, U oBecnevnTb ux
HOPMarbHYH 3KCnsyaTaumio.

2.16. MNpwu ncnonb3oBaHun paguatopos «Zehnder Charleston» ¢ rnyxumu wan-
6amMn B HWXXHUX KOSMEKTopax cucteMa OTOMfeHus AoSmkHa ObiTb OCHaLleHa Komnpec-
copoM ans obecnevyeHns HadéXHOro yganeHus BoAbl U3 cuCTEMbl (NpU Heobxoaumo-

cTh).
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3. TMOPABNUYECKUNA PACYET

3.1. 'mpgpaennyecknin pacyéT NpPoBOAUTCS MO CYLLUECTBYHOLWMM MeToAuKam C
NPUMEHEHNEM OCHOBHbIX PACYETHbIX 3aBUCUMOCTEN, U3MOXEHHbIX B HOPMATMBHOW W
CrpaBOYHO-UHOPMaLMOHHON NuTepatype [5] 1 [7], ¢ y4ETOM AaHHbIX, NPUBEAEHHbIX B
HaCTOSALWMX peKoMeHaaunax.

Mpn rmgpaBnmMyeckoM pacyéTe TEensoNpPoOBOAOB MNOTEPU AABMEHUS HA TPEHUe U
npeoaosieHne MeCTHbIX COMPOTUBIEHUN creayeT onpeaendartb N0 MeToay «XapakTepu-
CTUK COMPOTUBMEHUS»

AP =S - M (3.1)
nnnm no MetToay «yaesibHbIX NMNHEWHbIX noTepb AaBrieHnAaA»
AP=R-L+2Z (3.2)

roe AP - noTepu gaBneHna Ha TpPeHUe 1 NpeofosieHne MeCTHbIX CoOnpoTMBNeHnn, la;

S=A (' - xapakTepucTuka COnpoTUBIIEHUS y4acTKa TeNSONpoBOAOB, paBHada notepe
naBneHus B HEM npw pacxoge TennoHocutens 1 kr/c, Ma/(kr/c)?;

A - ypgernbHoOe CKOPOCTHOEe [aBrfieHWe B TeNfonpoBogax Npu pacxoge TensoHOoCK-
Tens 1 kr/c, Ma/(kr/c)? (MPUHUMaETCs MO NPUMOXEHMIO 1);

(= [(ﬂ/dg”)-L+2§] - NPUBEOEHHBLIN KOSMPPUUNEHT COMPOTUBNEHUA PaCCUUTHI-

BaeMoro y4acTtka TennonpoBoaa;
A - KOS(PPULMEHT TpeHus;
dsy - BHYTPEHHWI OuaMeTp Tensonposoaa, M;
Ald,, - NpuBEeAEHHbIN KOIMULMEHT rmapasnmyeckoro TpeHus, 1/m (cMm. npunoxe-

Hue 1);

L - AnuHa paccuyuTbiBAeMOro yyacTtka TennonpoBoaa, M;

2( - cymma KOa(pPULMEHTOB MECTHbIX CONPOTMBIIEHUA Ha pacCYNUTbIBAEMOM yya-
CTKe ceTu;

M - maccHbI pacxopn TenoHOCUTENS, Kr/cC;

R - ygenbHas nuHenHasa notepsa gaeneHus Ha 1 m TpyOsl, Ma/m;

Z - MecCTHble NoTepu AaBneHnda Ha yvacTke, Ma .

3.2. [vgpaBnuyeckne XxapakTepuUCTUKM pagumaTtopoB MOMyYeHbl NO MeToauke
HWWcaHTexHnKn [8], no3sonstoLen onpenensaTb NpuBeEHHbIE KOIULNMEHTLI COMNPO-
TMBNEHNs Cuy U XapaKTepUCTUKN CONPOTUBIMEHUSA S,y MPU HOPMarbHbIX YCNOBUAX (Npu
M:np=0,1 Kkr/c yepe3 npubop) nocne nepuoaa aKcnnyaTaunn, B Te4EHNE KOTOPOro Koad-
PULMEHTBI TPEHUSA MEPHBIX YY4aCTKOB CTarbHbIX rnagkux (HOBbIX) TPyO Ha NoABOAKaX K
ncnblTbiBAaEMbIM NpubopamMm SOCTUralT 3HAYEHWUN, COOTBETCTBYIOLUX 3KBMBANEHTHOW
LepoxoBaToCcTu, pasHon 0,2 MM N NPUHATON B Ka4ecTBEe PacYETHOM ONA CTamnbHbIX Te-
NAONPOBOLOB OTEYECTBEHHbLIX CUCTEM OTOMSIEHUS.
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3.3. B 1abn. 3.1 npuBedeHbl rnapaBnuyeckMe XapakTepucTukn paanmaTopoB
«Zehnder Charleston» npu HOpmMaTMBHOM pacxoge ropsyen Boabl 4vepe3 npubop
(Mnp=0,1 kr/c), xapakTepHoM A5 OAHOTPYOHLIX CUCTEM OTOMSEHUSA, NPU YCIOBUN NPO-
XOfa BCero TennoHocuTens u3 crtosika Yepes npubop, a Takke npu M;,=0,017 kr/c, xa-
pakTepHOM AN OBYXTPYOHbIX CUCTEM, KOTOpble YCpeAHEeHbl NS pagnaTopoB C KOMu-
4YeCTBOM cekuun oT 6 n 6onee. MNpeacTtaBneHHble AaHHbIE MOXHO NpUHMMAaTL A58 npu-
6opoB ¢ MOHTaxHOW BbicoToM 40 900 MM Kak nNpw ABMXEHUM TEMFOHOCUTENS MO CXeMe
«CBEPXY-BHU3», TaK U NPN CXEME KCHU3Y-BBEPX», @ TAKKE MPU CXEME KCHU3Y-BHU3» NpU
KonnyecTse cekumn B paguatope ot 6 go 35. lNpu gpyrux cxemax o6BA3KM pagnaTopos
«Zehnder Charleston» ko3(h(PMUMEHT MECTHOro COMPOTUBIIEHUA B CPEeLHEM MOXHO
NPUHATL paBHbIM 3,5.

Ta6bnuua 3.1. YcpeaHEHHbIe rMapaBnnveckne XxapakTepucTuku
CTaNnbHbIX CEKUMOHHbIX paanaTopoB «Zehnder Charleston»

KoahurumMeHT MecTHOro co- XapakTepucTuka conpoTmns-
Pacxopn npotvenexns { npu ycrnoeHom | neuusi S+10, Ma/(kr/c)?, npu
Cxema TennoHo- AvameTpe noasofok dy v Ko- | ycrioBHOM AvameTtpe noaso-
ABMXEHNA cutens nuyectse Tpyb n no rnybuHe | pok dy n konuyecTtse Tpy6 n
TEnnoHo- cekumm no rnyGuHe cexkumm
cnTens d,=15 mm d,=20 Mm d,=15 Mm d,=20 Mm

Kr/4 Kr/c

n=2 | n=3-4| n=2 | n=3-4| n=2 | n=3-4] n=2 | n=34

«cBEPXy- | 350 | 0.1 1,7 1,5 2.2 1,9 | 2,33 | 2,06 | 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 [(0,017| 3,0 2,8 3,8 3,6 411 | 3,84 | 1,57 | 1,48

OnpeneneHne rmapaBnnMYecKNX XapakTepUCTUK pagnaTtopoB B npegenax pacxo-
AoB Boabl Yyepes npubop ot 0,01 go 0,15 kr/c (ot 36 o 540 Kkr/4) BO3MOXHO MO 3aBUCK-
MOCTSIM B NIOrapudMmMyecknx KoopamHaTax, NnoCTPOEHHbIM NO penepHbIM Todkam (npu
Mnp=0,017 kr/c n 0,1 kr/c). C ponyctumon Ana NpakTUYeCKUX pacvéToB MOrpeLlHOCTbIO
B GONbLUMHCTBE Cy4YyaeB NPOEKTMPOBAHUA CUCTEM OTOMSIEHUS BO3MOXHA M NIMHENHas
WHTEpNonsums B guanasoHe, orpaHUYeHHOM penepHbIMU TOYKaMM.

3.4. [Ina py4yHOro perynupoBaHusi TENSIOBOrO MOTOKa pagnaTopoB MCMOMb3YHT
KpaHbl no NOCT 10944-97, kpaHbl ansa pydHon perynuposkn cdompm «IEPL, Apmaty-
peH» (ABcTpus), «daHdoce» (JaHus), «OBeHTpony», «Xanmanep» n «XoHesenn» (l'ep-
maHus), RBM (Utanus), «Komany» (®paHuns) u ap.

B tabn. 3.2 npuBeaeHbl ycpeaHEHHbIE 3HAYEHNE KOI(PPMLMEHTOB MECTHOIO CO-
NPOTUBNEHMS MONHOCTLID OTKPbITLIX BEHTUNEN Ans pydHon perynuposku RBM (Ata-
nus), onpenenénHble B OO0 «BuTtatepm» npu Temnepatype Boabl 60-80°C. Mpu Tem-
nepaType Boabl 20-30°C rugpaBnuyeckue xapakTepucTUKM BO3pacTaloT B cpedHeM Ha
5%.



24

Tabnuua 3.2. YcpeaHEéHHble 3Ha4YeHusa Koadh(pruumeHToB MECTHOIO
CONpPOTUBJIEHMA UTaNbAHCKNX BeHTunen RBM ans
PYy4YHOro perynmpoBaHus

3 KoahdpunumeHTbl MECTHOrO
YcnogHblid conpoTuBnenusi { BeHTUIewn

AnameTp, MM
NPAMbIX YrroBbIX
15 28 16
20 11,5 5

3.5. [Ina aBTOMaTMYeCKOro perynupoBaHus B ABYXTPYOHbLIX HACOCHbLIX CUCTeMax
OTONSIEHNSA MOXHO pPeKOMeHAoBaTb TepmoperynaTopbl (Tepmoctathl) «EPL-TS-90-V»
C npucoeanHnTenbHbIMKM pasmepamn 3/8" n 1/2" (cosnagarowme ona obonx pasmepos
rmapaBnuyeckMe xapakTepucTukm npencrasnedbl Ha puc. 3.1), RTD-N dupmbl «[dan-
doce» (cMm. puc. 3.2, a), AV6 (puc. 3.3 a) dupmbl «OBeHTpoN», TepMmocTaTbl PUpM
RBM, «Koman», «Xanmanep», «XoHeBenn» u ap.

HaknoHHble nuHum (1,2,3...) Ha guarpammax puc. 3.1, 3.2 (a) n 3.3 (a) no-
KasblBaloT AuanasoHbl NpeaBapuTenbHOM HACTPOMKM KranaHa perynsatopa B pexume
2K (2°C). Hactponka Ha pexunm 2K o3HavaeT, YToO TepMocTaT YaCTUYHO MPUKPLIT U B
criyyae npeBbllWEHWs 3adaHHOW TemnepaTypbl BO3dyxa B OTaniMBaemMoM MOMELLEHUU
Ha 2K (2°C), oH nepekpbiBaeT OBWXeHME BOAblI B NoABoAsweM Tensonposoge. OTo
obLenpuHATOEe B €BPONENCKON NMPaKTUKe YCNOBME HAaCTPOMKM TEPMOCTATOB NO3BONSAET
noTpedbunTento He TONbKO CHWXaTb TemrnepaTypy Bo3gyxa B MOMELLEHMU, HO U NO ero
XenaHunto eé noBblWwaTtb. B psge cnyvyaeB Beaétca Gonee ToyHaa HacTponka Ha 1K
(1°C), a wHorga pgonyckaetca HacTponka Ha 3K (3°C). OyeBnaHO, NpU MOMHOCTbLIO OT-
KPbITOM KnanaHe ryuapaBniMyeckoe COnpoTuBeHne Tepmoctata byaeT 3aMeTHO MeHb-
we. Hanpumep, Ha puc. 3.1 NMHMA «MakcMmarnbHOro NnoabEemay LUTOKa TepMocTarta npu
pexume HacTporkum Ha 2K nokasbiBaeT CyLeCTBEHHO Oonbluee 3HadeHne nepenaga
AaBreHWst NPy TOM Xe pacxone BOAbl, YEM NIMHUSA, XapaKTepuaytoLwas «MakcumMmanbHoe
OTKpbITME» TEepMOCTaTa.

3.6. Pagnatop «Zehnder Charleston Completto» ocHawéH, kak ykasblBanoch,
BCTPOEHHbIM TepmocTatoMm AV6 dupmbl «OBeHTpon» (puc. 2.7). ATOT TepmocTaT no-
3BONSET OCYLLECTBNASATb NPeaBaApPUTESIbHYD MOHTaXHYK HaCTPOMKY MO 6 Mno3uumsim.
Hwxe B Tabn. 3.3 npuBogaTcst yCpeaHEHHbIE 3HAYEeHMsST KO3 PULMEHTOB MECTHOrO CO-
npotusnenus ¢ pagmatopa «Zehnder Charleston Completto» ¢ HWXHUM pacnonoxeHu-
em noasoasAwmx natpybkos dy=15 MM 1 BCTpOeHHbIM TepmocTatom AV6, y4nTbiBato-
LMe Takke COMpOTMBIIEHME TPaAH3UTHOrO TEnsonpoBoda OT MOABOAOK K Koprnycy Tep-
MocTaTa, B 3aBMCMMOCTU OT NO3MLUMIA NPeaHACTPONKM NpU pacxode TensIoHoCUTenNs Yye-
pe3 npmnbop 60 Kr/4 n HacTponke TepmocTaTa Ha pexum 2K (oTKpbiTMe KnanaHa Ha 0,44
MMm). MNpencraBneHHble B Tabnuue 3.3 3HayeHus { XxapakTepHbl Ans YCIOBUIA KCnnya-
TaumMm pagnaTopoB CO BCTPOEHHbIMM TEpMOCTaTamMu B ABYXTPYOHbIX cMcTemMax oTonne-
HUS.

Tabnuua 3.3. YcpeaHEHHbIe ruapaBnuyeckue xapakTepucTuku pagmaTtopos
«Zehnder Charleston Completto»

[MNo3uymm MOHTaXXHOMN 1 2 3 4 5 6 npwn NOSTHOM
HaCTpPOKKK TepMocTaTta OTKPbITUM
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3HayeHus ¢ 25000 | 8000 | 2500 | 2000 | 1600 | 1150 1000

PacnonoxeHne HwxHUX naTtpybkoB (C MeXoceBbiM pacctosiHuem 50 mm) y
KparHUX CEeKUUn 1 B cepeauHe paguartopa Marno oTpaxaeTca Ha rmapaBrinyeckoM Co-
npoTusneHun paguatopa «Zehnder Charleston Completto».

OtmeTum, 4yto no gaHHbIM OO0 «Butatepm» npu ycnoBmuax aKcnsyatauuu, xa-
paKTEPHbIX A5 OTEYECTBEHHbIX CUCTEM OTOMSMEHNS, HACTPOMKY Ha nosuuuun 1 n 2 npo-
N3BOOUTb He pekoMeHayeTcs [9].

3.7. Ona wupoko mcnonb3yembix B Poccum ogHOTPYOHbLIX CUMCTEM OTOMNMEHUSN
MOXHO PEKOMEHAOBaTb ChneuuarnbHble TepMocTaTbl YMEHbLUEHHOrO rMapaBnn4yecKoro
conpotmenenna RTD-G (puc. 3.2, 6), mapkn M dupmbl «OBeHTpon» (puc. 3.3 0),
«EPU-TS-E» (puc. 3.4), tTvna H dupmbl «XoHeBenn» n Tuna «Super» upmbl
«Xanmanep».
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[?::- - rpaHvuua rapaHTuposaHion BeclwyMHol paboTel knanada
Puc. 3.1. T'vgpaesnnyeckne xapakrepuctukm tepmoctaTtoB «IEPL-TS-90-V»

C NpucoeauHUTENbHLIMK pasMmepamm 3/8" 1 1/2" ¢ HacTpoiikol Ha pexum 2K (2°C)
N NPU CHATOW TEPMOCTATMYECKOM rofioBke (Mpu NOSTHOM OTKPbITUM BEHTUNS)

a.
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RTD-G 15/20/25
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Puc. 3.2. [vmapasnuyeckne xapaktepucTnkm tTepmoctatoB «[laHdocey»:
a — RTD-N 15 npu pasnuyHbIX YPOBHSIX MOHTaXXHOW HAaCTPOMKM KranaHa
ANa ABYXTPYBHLIX cucTeM oTonneHus ¢ nogsoakamm dy, 15 mm;

6 — RTD-G gns rpaBUTaLMOHHBIX 1 HACOCHbLIX OQHOTPYOHbIX
cucTtem oTonneHuns ¢ noasoakamu dy 15, 20 n 25 mm
(Mpy HacTpoike Ha pexum 2K)
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Puc. 3.3. T'vapaBnnyeckme xapakTepucTukn TepmoctatoB upmbl « OBEHTpON»:
a — AV6 gna aByxTpybHbIX CUCTEM OTONNEHMS;
6 — M anga ogHOTPYOHbLIX CUCTEM OTOMMEHNS



29

Kv [(m*/4) - Bap'?|

0.0 2 03 45 01 2 4 45 1 I A 10
Ll | |
Lo = I z iEiiSEaRiaaEaE; iy
«—H : I 2
4 1 i 1 1 - 4
s I A ﬁf‘ t s
MaKe, 4 .:... ii - -] EERES = - -
> EEEE RSP
] ] If T ¥, it
10 = =e= %_ #- = 107
gl SE74s 1 S
i ﬁ'; SEEE ¥
i | '
5 1 | - Fl 5
4 I I ri vmF,m T 4
I | r [ I
3 = i i X i T : 3
2 - f T 12 ol
- I — E 1
T e ===; !:JL —— 10
- 21111 BN R
I
] o L s
4 i 1
3 o . 3
2 r 1T - 2
0.1 Fer e e e e
5 . .r' : ri i.i _—
=T : re g
= R 4 B
5 3 / : :'_ Ji'E 3 \Ev'
= . . S .
i THEHEEEEH
0.04 1 * | | 0.1
10 3 45 10? 2 3 45 10° 2 31 45 10

M (gr/4)
MpumeyaHue k duazpamme. Cmpenkamu yka3aHbl Mpe-
denbHble 3Ha4YeHusi nepenada daeneHus (0,2 6ap), npu

KOMOPOM ypoeeHb 38yKO8020 OaesieHUsl He npeebiuwaem
25 95 (A).

Puc. 3.3. TvgpaBnnyeckne xapaktepucTnkn TepMoctaToB
«EPLU-TS-E» npu pasnuyHbIX pexxnmax HacTpOMKM

MpenctaBneHHble Ha puc. 3.2 (6) HaKMOHHbIE NIMHMM ONPEeaEensT rmgpasnuye-
CKME XapaKTEepPUCTMKM TepMOCTaTOB ANSA OAHOTPYOHbIX cuctem otonneHus RTD-G
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dupmbl «[JaHdocc» Npyn yCTaHOBKE Ha NOABOAKAX C YCNOBHbIM gunameTpoMm 15, 20 n 25
MM B pexume HacTpowkm Ha 2K (2°C).

Ha puc. 3.3 (6) npeacrtasneHbl rmapaBnnyeckne xapakTepucTMkm TepMoCTaToB
M ana ogHOTpYOHBIX cuCTEM OTonneHus nNpu HacTporke Ha pexumbl 1K, 2K nnn 3K n
yCTaHOBKe Ha NoABOAKaXx YCoBHbIM AnameTpom 15 n 20 MM (3TU XxapakTepucTuku ans
006ouMx agnamMeTpoB NpWM HACTPOMKE Ha 3TU PEXMMbl MPaKTUYECKM COBMAAAloT), a Takke
npy NOSIHOM OTKPbITUM KnanaHa (oTAeribHO NpW YCNOBHbIX AnamMmeTpax noaBoAoK 15 un
20 mm).

Ha puc. 3.4 HaknOHHbIE NUHUK ONPEeaensoT rMapaBnnyecKue XapakTepucTuKu
TepmocTatoB «[EPL-TS-E» gns ogHOTPYGHbLIX CUCTEM OTOMSEHUS MPU HACTPOMKE Ha
pexumbl 1K, 2K unn 3K, a Takke npy NOSHOCTLIO OTKPLITOM KnanaHe. OTMeTUM, 4YTO
rmgpasnunyeckne xapakrepuctukm tepmoctaTtoB « EPL-TS-E» kak npambIx, Tak 1 yrro-
BbIX NPW YCTAHOBKE Ha NoABoAKax yCroBHbIM AnameTpom 15, 20 n 25 mm npakTu4ecku
coBrnagator.

Ha puc. 3.1 n 3.4 Ha nepeceyeHMn KPUBbIX, XapaKTepU3yoLmnx 3aBUCUMOCTb
rMMOPaBIMYECKOro COMPOTUBIIEHNA TEPMOCTaTOB OT pacxoda Bodbl, € nvHnen AP=1
6ap=100 klMa ykasaHbl 3HaYeHWs1 pacxofdHbix koadduumeHtoB K, [(M*/4)-6ap™?]. Ons
OLHOTPYOHbBIX CUCTEM OTOMMEHMS MOTYT NPUMEHSTLCA TepmocTaThl ¢ K, = 1,2 [9].

Ha puc. 3.2 (a) n 3.3 (a) nokasaHO, Npu Kaknx pacxogax BoAbl 3KBUBANEHTHLIN
YypOBeHb Wyma TepmocTaTtoB He gocturaeT 25 nnm 30 gb. O6bIYHO 3TOT YPOBEHD LWyMa
He NpeBbILlAaeTCsl, ecnu CKOPoCTb BoAbl B noasoakax He 6onee 0,6-0,8 m/c, a nepenaa
AaBneHnst Ha TepmocTtate He npesbiwaeTt 0,015-0,03 MMMa (1,5-3 m BoA. cT.) OTMeTUM,
4yTO Ans obecneveHns HopmanbHOM paboTbl TepMocTaTa nepenag AaBfeHUs Ha HEM
AomxkeH 6b1Tb He meHee 0,003-0,005 MIMa (0,3-0,5 m BoA.CT.).

B oaHOTPYOHbIX cucTemMax LenecoobpasHO NPUMEHATb TPEXXOAOBLIE Tep-
MocTaTbl, obecneudnBarowme yaobHble MOAKMYEeHNe K npubopy M MOHTaX 3a-
MblKatowero ydyactka. Cpegou HUX MHTEpecHbl TPEXXodoBble TepMocTaTbl upM
«EPL», «OBeHTpon» n Ap., y KOTOPbIX OCU TEPMOCTATUYECKNX FONIOBOK NepneHamnKy-
NSAPHbI NAOCKOCTU CTeHbl. OTMETUM, YTO rMAPaBIMYECKME XapPaKTEPUCTUKN paguaTtop-
HbIX Y3II0B C TPEXXOOOBbIMW TepMocTaTamu OnpefensiT nepenag AaBrneHun mexay
noaBoAsaLWMM 1M obpaTHbIM NaTpybKkammn y 3aMblKaroLLEro y4yacTka, 3aBUCAT OT HACTPOn-
KM Ha KO3h(PULMEHT 3aTeKkaHusl, pacxoda TENSOHOCUTENS B CTOSAKE U OT ruapasnuvye-
CKMX XapaKTEPUCTUK OTOMNUTENbHbLIX NPUOOPOB.

[loHHOE noakntoYeHe pagnaTopoB MOXHO OCYLLECTBUTbL C MOMOLLLIO creumarnbs-
HOW rapHUTYpbl, NOCTaBNAEMON M3roTOBUTENSIMU TEPMOCTATOB Kak Ansi TpaanLMOHHOIo
BGOKOBOro MNOAKMYEHUS, Tak U O4HOY3MOBOro Yepes HkHME BOKOBYHO MPOBKY nnu wTy-
Luep ¢ nomoLubto BeHTunen «Panmpa», a Takke knanaHoB «Multiflex» n H-o6pasHbix 3a-
NMOPHO-PETYIMPYIOLLMX KranaHoB.

3.8. dupma «Zehnder GmbH» npu ocHaweHun paguatoposB «Zehnder Charles-
ton» n «Zehnder Charleston Completto» 3anopHo-perynupytoLien apmaTtypor 06bIYHO
OpUEHTUpPYeTCs Ha HOMEHKNaTypy TepmoperynatopoB ompMbl «OBeHTpony. B Tabnuue
3.4 ykasaHbl Hambornee pacrnpoCTPaHEHHbIE TUMbl YINOBLIX U MPOXOAHbLIX BEHTUNEN
3TON UpMbIl, NPUMEHSIEMbIX B OTEYECTBEHHOM npakTuke. B Tabnuue 3.5 npeacraeneHa
HOMeHKNnaTypa crneumanbHbiX BeHTunen «Panupay, ucnonb3yemMbix Ansi OAHOY3N0BOro
BGOKOBOro N HWXHero nogcoeanHeHns pagmatopoB «Zehnder Charleston» no cxemam
20, 40, 23 1 43 (cm. Tabn. 1.4).

3.9. lNpu ocHaweHun pagnaTopoB TepMocTaTaMyn LienecoobpasHo yunTbiBaTb
pekoMeHZaumMm No Ux NCnosib30BaHMIO B CUCTEMAaxX BOAAHOro otonsieHnsa [9].

Ta6bnuua 3.4. YrnoBbie  npoxoaHble BEHTUNU hupmbl «OBEHTpONY,
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yCTaHaBnnBaemMblie B HACOCHbLIX CUCTeMaX OTOMJ1IeHUuA

Tun Tun
HasHauveHune McnonHeHne OuameTp
CUCTEMDI BEHTUNSA
[nsa TepmocTaTta ¢ YrnoBow :
AV6 npeaBapuTenbHON . ﬂ'u',f 15?Hﬂl5y§/i)
HaCTPONKON MpoxoaHon Y
[na TepmocTaTta ¢ VrnoBoii
npeaBapuTenbHON Ha- )
fsyxTpy6Has | ADV6 CTPOWIKOW U aBapUiiHbIM } A,10-1,20
CHIDKEeHUeM pacxoaa MpoxopHoit
C py4YHbIM NPMBOAOM U Yrnosow
HRV npeasapuTenbLHon 3 n,10, a,15
HacTpOWKOM MpoxoaHoit
Yrnoson 0,10-0,20
A ns TepMocTaTta Y .
OnHoTpy6Has Ana Tep Mpoxomnon | By15(HP3/4)
n OBYXTPYO- -
Has Yrnoson
HA C py4HbIM NpNBOAOM Aa,10-0,25
lNpoxogHon
Yrnosou
AZ [lna TepmocTaTa - a,10- 1,32
MpoxogHon
OpHoTpybHas
M [nsa TepmocTaTa lNpoxogHon a,15, A,20

Mpumeyanue: HP3/4 — HapyxHasa pe3bba 4"

Tabnuua 3.5. BeHtnu tnna «Panupa» dompmbl «OBeHTpoON»
(ans paguaTtopoB AnNvHoun He 6onee 1,2 m)

Ackus HavmeHoBaHWe u kpaTkas xapakTepuctmka

[na ogHOTPYBHbBIX CMCTEM OTONNEHUSA C DYHKLMEN OTKIoYe-

'TI'_-;r._, HusA. Makc. Temnepatypa 120°C, makc. pab. n3b. aasnexve 1
E,:_' 0 MMMa. [na ropMsoHTanbHOro HMXXHEro NpucoeaAnHEHns K oTo-
% nutensHomy npudopy G %2 (HapyxHas pesbba), 4ns npucoe-

AnHeHus kK nogsoakam G ¥ (HapyxHasi pe3bba).

é To e, AN BEPTUKANbHOIO HUXHErO NPUCOeOMHEHNS K OTO-
nuTenbHomy npubopy

=l [na oByxXTpyOHbLIX CUCTEM OTOMMEHNS C PYHKLUNEN OTKNHOYE-
HusA. Makc. Temnepatypa 120°C, makc. pab. n3b. nasneHue
§ ; 1MMMa. na BepTukarbHOro HMKHEro nNpucoeanHeHns K oTo-
I nutensHomy npmnbopy G %2 (HapyxHas pesbba), 4ns npucoe-
AnHeHus Kk nogsoakam G ¥ (HapyxHasi pe3bba).

3.10. NockonbKy npu NOSIHOM 3aKPbITUKM TepMoCTaTa, YCTaHOBIIEHHOIO Ha BepXx-
Hen BOKOBOW NOABOAKE, OCTaTOYHas TensooTAada paguartopa npy ycrnoBHOM AnamMeT-
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pe nogsogok 15 n 20 mm coctaenseT 25-40% OT pacyéTHOW, ANA €€ yMeHblUeHUs pe-
KOMeHOyeTCsl NPUMEHATb NpoCcTenLne TepMmocTaTbl 6€3 MOHTaXXHOW perynmpoBKn C YC-
TaHOBKOM MX Ha BepxHen nogsogke B KOMOMHaUMK C LMPKYNALMOHHBIM TOPMO3OM UK
CO cneumarnbHbIM BEHTUMEM AN1s NpeaBapuUTENbHON HACTPOMKM M OTKIIOYEHUS HA HUX-
Hen nogBogke, Hanpumep, BeHTUNeM «Combi» dupmbl «OBeHTpon». Bonee noapob-
Hble CBeJEHUA O HOMEHKNaType 3anopHo-perynupyowen apmatypbl pupmbl «OBeH-
Tpon» MOXHO MONyyYnTb B NpeactaButensctee ovpmbl (Ten. (095) 362-94-24 n (095)
918-18-26).

3.11. Npwn nocTtaBke pagnaTtoposB pupmbl «Zehnder GmbH» ¢ Tepmoperynupyto-
LWMMW BEHTUNAMM TepMocTaTuyeckas ronoBka C XUOKOCTHbIM AaTYMKOM MOCTaBnseTCa
no 3akasy. Belbop onpefensdeT 3akasyvk C y4ETOM gu3ariHa 1 CTOMMOCTM ronosku. [Mpu
OTCYTCTBMW 3aKkasa U3roToBUTENb MOCTaBMSEeT TepMmocTatuyeckun anemeHT «Uni LH»
dupmbl «OBEHTPONY.

3.12. 'nppaBnmMyeckne xapakTepUCTUKN OTONUTENBHOro Npudopa n NoABOASALLMNX
TENNoNpPoOBOAOB C perynupyroLlen apMatyporn B OQHOTPYDOHbIX cUCTeMax OTOMMEHUs C
3aMblKalLWMMK yqacTkamn  ONpeaensioT KOIPMULMEHT 3aTekaHus dnp,, Xapakrepu-
3yOLWLMIA 0N TeNNOHOCUTENS, NpoxoasLero Yepes npubop, ot obLuero ero pacxoga B
NoABOAKE K pagmaTtopHoMy y3ny. Takmm obpa3om, B OOHOTPYOHbIX cUCTeMax OTomnse-
HWs pacxof BoAbl Yepes npnbop My, Kr/c, onpeaensieTcs 3aBUCMMOCTbIO

an = anp ) MCT y (33)

rae dnp - KOAPPULMEHT 3aTekaHns BoAbl B Mpubop;
M¢r - MacCHbIN pacxon TENSIOHOCUTENSA NO CTOSIKY OOHOTPYOHON CUCTEMbI OTOMNEHUS
npwv 04HOCTOPOHHEM MOAKITOYEHUM paanaTopHOro y3na, Kr/c.

3.13. 3HaveHns koo PUUMEHTOB 3aTekaHus dn, AN paguatopoB «Zehnder
Charleston» npu pasnnyHbIX coveTaHuax agnameTpoB TPyO cTOsKOB (dgr), CMELLEHHbIX
3amblKaloLWMX y4acTkoB (dsy) M NMOABOAALUMX TennonpoBoaos (dn) y3noB npucoeauHe-
HUS pagnaTopoB B O4HOTPYOHbIX CMCTEMaX OTOMMEHUsSI NPU YCTaHOBKE Ha MOABOAKAX
TEePMOCTaTOB YMEHbLUEHHOrO rmapaBNYecKoro ConpoTUBNEHUs NpeacTaBneHbl B Tabn.
3.6.

Tabnuua 3.6. YcpeaHEHHbIe 3Ha4YeHUA KO3 PULIMEHTOB 3aTeKaHUA Onp
y3N0B OAHOTPYOHbLIX CUCTEM BOASAHOIO OTOMNSIEHUSA
¢ pagunatopamu «Zehnder Charleston»

3HayeHus an, Npu codeTaHum
Twun perynupytoLlien apmaTypbl AVamMeTpoB Tpyb pagnaTopHoro ysna
1 PUPMa-N3roTOBUTESb der X dgy X dp (MM)
15x15x15 20x15x15 20x15x20
TepmocTaTt «M» («OBeHTpomn») 0,225 0,185 0,24
TepmoctaT AZ («OBeHTpoOmn») 0,21 0,175 0,22
TepmoctaT RTD-G («[JdaHdocc») 0,235 0,195 0,27
TepmocTaTt «EPL-TS-E» («FEPL|») 0,245 0,2 0,25

3HayeHnsa KO3 (pMUMEHTOB 3aTeKkaHWsi NMpU YCTaHOBKE TEPMOCTAToOB onpeaene-
Hbl, KaK yKasblBanocb, Npu Ux HacTpoiike Ha pexum 2K (2°C), T.e. Ha NonoxeHue Yac-
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TMYHO OTKPLITOrO KnamaHa, U3 KOTOpPOro TepMocTaT MOSHOCTbIO NepeKpbiBaeT ABUXe-
HWe BOAbl NMPU MNPEBbLILIEHUN 3aQaHHON TeMnepaTypbl Bo3dyxa B nomeleHun Ha 2°C
(Ha 2K). OueBngHo, Npu TakoMm meToAe onpeaeneHns KoadduuneHTa 3atekaHus no-
TpebHasa nnowaab NOBEPXHOCTN Harpeesa oTonNuTenbHOro npmbopa dyaet 6onblie, Yem
npy pacyéTe, Ucxoas U3 r’MAapaBIMYECKMX XapaKTepUCTUK MOSTHOCTLIO OTKPLITOro Kna-
naHa, XapakTepHOM AN OTEeYECTBEHHOW MPaKTUKM WHXEHEPHbIX pacyéToB B cryvyae
npuMeHeHns 0bbIYHbIX KpaHOB 1 BeHTunen [9].

3.14. lpun npoBegeHUM rMapaBINYECKUX PaCHETOB 3HAYEHUS yAeNbHbIX CKOPO-
CTHbIX [OaBNEHUA W MPUBEOEHHLIX KOIPMPUUMEHTOB rMapaBnnUYecKoro TpeHus Ans
CTanbHbIX TEMMOMNPOBOAOB CUCTEM OTOMSIEHUSA MPUHUMAIOTCA MO NpunoxeHuo 1, ons
MeHbIX — N0 NPUNOXEHNIO 2.

'MapaBnuyeckne xapakTepucTUKn KOMOMHMPOBAHHBLIX NOMIMMPONUIEHOBLIX TPY6
npuBegeHsl B TP 125-02 [10], ans meTtannononMMepHbIX Tpyb aHanornyHble AaHHble
nmetrotcs B OO0 «Butatepm», a Takke B (prpmax, NOCTaBnSOWMX METaNnononmvep-
Hble TeNnonNPoOBOAbI.

3.15. 3HaveHns KOIPPULUNEHTOB MECTHOIO COMPOTUBMEHUS KOHCTPYKTUBHbIX
3N1eMEHTOB CUCTEM BOASIHOMO OTOMMEeHUs npuvHUMaroTcs no «CrnpaBoOYHMKY MPOEKTU-
poBLmKay, 4. 1 «OTonneHune» [7].

3.16. Npon3BoANTENBHOCTL HACOCOB AJ11 CUCTEM OTOMNMNEHUS, 3aNOSTHAEMbIX aH-
TMdpun3om, Heobxoammo yeenuumatb Ha 10-12%, a nx Hanop Ha 50-60%.

4. TENJIOBOWU PACYET
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4.1. TennoBown pacyé€T NPOBOAMUTCH MO CYLIECTBYOLWNUM MeToguKaM C NpuMeHe-
HMEM OCHOBHbIX PACYETHbLIX 3aBMCUMOCTEN, U3NOXEHHbIX B CrieumanbHOn nutepartype
[5], [7], c y4€TOM OaHHbIX, NPUBEAEHHbBIX B HACTOALLMX peKoMeHOaLmsIX.

4.2. Npun HaxoxaeHun obuero pacxofa BoAbl B CUCTEME OTOMMEHUA €€ pacxoa,
onpefenéHHbin  ncxoasa u3 obwmx TEnnonoTepb 30aHUSA, YBENMYNMBAETCHA NPOnopLmo-
HanbHO NONPaBOYHbIM KO3 duUneHTaMm. [epBbi N3 HUX 31 3aBUCUT OT HOMEHKNaTyp-
HOro wara pagumartopa u MpMHUMAaETCa B 3aBUCMMOCTM OT KonmndecTtea Tpyb B cekummn
paguartopa no tabn. 4.1, a BTopou - 32 — OT 40NN yBENMYEHUS TeNonoTepb Yepes 3a-
pagnaTopHbIN  y4aCTOK U NPUHUMAETCH B 3aBMCUMOCTWU OT TUMa HapY>XHOro orpaxae-
HUA Takke no Tadn. 4.1.

YBenuyeHne TennonoTepb Yepes 3apagmaTopHble YY4aCcTKU HapYXHbIX orpaxge-
HU He TpebyeT yBenuyeHns nnowaan TennonepenaroLlen NOBEPXHOCTU U, COOTBETCT-
BEHHO, HOPMATUBHOIO TEMSOBOro NoToka nNpu nogdope paguatopa, NOCKOSbKY Tenso-
BOM MOTOK OT npubopa Bo3pacTaeT NpakTUYECKM Ha CTOMbKO Xe, Ha CKOMbKO Bo3pacTa-
0T TennonoTepu.

Mpn BBEOEHUN NONPABOYHbIX KOIDULNEHTOB P11 B2 Ha 0bLWMIA pacxod Tenso-
HOCUTENSA B CUCTEME OTOMSEHNA MOXHO B NEPBOM MPUBNIMXKEHUN HE yYnTbIBATL JOMNOS-
HUTENbHbIN pacxoq TenmnoHoCUTENda NO CTOSIKaM UM BETBAM K paguartopam, nonaras,
4YTO C AONYCTUMOW ONA NPaKTUYECKUX PacYETOB MOrPeLIHOCTLI0 YBENIMYEeHUe pacxona
Nno BCEM CTOsIkaM (BETBAM) NPOMNOPLMNOHANbHO UX Harpy3kam.

Tabnuua 4.1. 3HayeHusa koachduumneHToB 1 U B2

Uucno Tpy6 B2 Py yCTAHOBKE

B ceKumu, L. P Y Hapy>XHOWU Yy HapyXHoro
CTeHbI OCTEeKNeHnd

2 1,005 1,02 1,07

3 1,01 1,015 1,05

4 1,02 1,012 1,04

S 1,03 1,01 1,033

6 1,04 1,008 1,028

4.3. Tennosou notok Q, BT, pagmnatopoB «Zehnder Charleston» npu ycnosusx,
OTIIMYHBIX OT HOpMarnbHbIX (HOPMUPOBaHHbLIX), onpeaensieTcsi No opmyre

Q:QHy -(®/70)H"-C-(M,,p/O,l)m-b-ﬂ3-p=QHy-(01-(02-b-,33'p=
:Kuy'7O'F'¢1'¢z'b'ﬂ3'p ) (4.1)

rae O, - HOMUHarbHBIA TEMMOBOW MOTOK paanaTopa Mpu HOpMaribHbIX YCIOBUSX, PaBHbIN
NPOV3BEAEHUI0 HOMVHASTBHOTO TENMOBOMO NOTOKA, MPUXOASLLErocs Ha OAHY CEKUMIO quy, BT,

(cm. Tabn. 1.3), Ha KonM4YecTBo cekummn B Npubope n, BT;
© - dakTnueckuin TemnepaTypHbIn Hanop, °C, onpeaensemsiit no opmyne

At
@:”';tk—t —p Sy 4.2)

n H n

30ecb
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t, n t, - COOTBETCTBEHHO HavarnbHaa U KOHeYHas TemnepaTypbl TennoHocutens (Ha
BXO/le 1 BbIXOAe) B oTonuTensHoM npubope, °C;

t, - pacyétHasa TemnepaTtypa MoMelleHusl, NpMHUMaemas pPaBHOW PacdYETHOW TeM-
nepaType BO3[yxa B oTannusaeMom nometleHuu f, °C;

Alnp' nepenag temneparyp TenfioHOCUTena mMexay BXOoOOM U BbIXOAOM OTOMU-

TenbHoro npuéopa, °C;

70 - HOpMUPOBAHHbLI TeMMNepaTypHbIi Hanop, °C;

C - MONpPaBOYHbIA KOIMPAPULMEHT, C NMOMOLLBID KOTOPOrO Y4YMTbIBAETCHA BIIMSHUE
CXeMbl ABWKEHUS TEMMOHOCUTENA Ha TEMMoBOW NOTOK U KO3 UUUEHT Tennonepenayu
npubopa npu HOPMUPOBAHHBLIX TEMMEpPaTypHOM Harope, pacxode TenroHocuTensa u
aTMocdepHOM AaBneHuu (MpuHUMaeTca no Tabn. 4.2);

n wn m - amnupu4eckne nokasatenun cTeneHn COOTBETCTBEHHO MPU OTHOCUTENbHbIX
TemnepaTypHOM Harnope 1 pacxoe TennoHocuTens (npuHuMaroTca no tab. 4.2);

M — ¢hakTU4eCKMM MaCCHbIN pacxofd TensoHoCUTeNnsa Yyepes OToNUTENbHbIN Mpu-

oop, Kr/c;

0,1 — HOPMUPOBAHHbLIN MAaCCHbIN pacxof TEennoHOCUTENS Yepe3 OTOMNUTENbHbIN
npudop, Kr/c;

b — 6e3pa3MepHblt NONPaBOYHbIA KO3IMMULMEHT Ha pacyéTHoe aTMmocdepHoe
AaBrieHVe C y4ETOM YMEHbLUEHUS OONW JTy4UCTOM COCTaBIIAIOWEN NO OTHOLUEHUIO K
KOHBEKTMBHOM B 06LLEeN Tennonepenade paguatopa C yBefiMdeHMeM Konuyectsa Tpyob
no rnybuHe cekummn (NpuHMMmaeTca no tabn. 4.3);

B3 — 6Ge3pa3MepHbIN NONPaBOYHbIN KOIPMPULNEHT, XapaKkTeEPM3YIOLWNIN 3aBUCUMOCTb
Tennonepenadn paguatopa OT KONMYecTBa CEKUuMA B HEM Mpu nobbIX Cxemax ABuXe-
HUA TennoHocuTens (NPUHUMaeTcs no Tadn. 4.4);

p — 6e3pa3mepHbIi NONPaBOYHbIA KOIMMPULIMEHT, C NOMOLLBIO KOTOPOrO yYnTbiBa-
eTcqa crneumgmnka 3aBUCMMOCTU TENSIOBOrO MOTOKa U KO3ahuumeHTa Tennonepegaym
pagmartopa OT Yucna KOMMOHOK B HEM Mpu OBWKEHUM TEMSIOHOCUTENSA  «CHU3Y-BBEPXY,
(NnpyHMMmaeTca no tabn. 4.5);

¢, =(®/70)"" — BeapasmepHbIit NONPaBOYHBIN KO3MMULIMEHT, C MOMOLLbIO KOTOPOrO
YyUMTbIBAETCH M3MEHEHME TEMNSIOBOro NOTOKa OTOMUTESNbHbLIX MPUOOPOB MpPU OTNMYUK
pacyé€THOro TeMnepaTypHOro Hamopa OT HOpMasibHOro (NpMHMMaeTcs no tabn. 4.6, 4.7
n4.8);

®, :c-(an/O,l)'" — 6e3pasmMepHbI MOMPaBOYHbLIN KOIMMULNEHT, C MOMOLLBIO KO-

TOPOro y4MTbIBAaEeTCSA W3MEHEHME TEMSOBOro NOoToKa OTONMTENbHOro npubopa npu oT-
AMYUN PacYETHOro MacCHOro pacxofa TennoHocuTens Yyepesd npMbop OT HOpPManbHOro
(npuHuUMaeTcs no Tabn. 4.9);

K.y — koadbcuumeHT Tennonepeaayn npubopa npu HopMarbHbIX YCIOBUSIX, Onpe-
aensembli No popmyne mnm no Tabn. 4.10

K, T ) (4.3)
© F-70
roe F' — nnowaab HapykHOW TennooTaatowen NoBepXHOCTU paguaTtopa, paBHas
Npoun3BeaeHuI0 nroLwaan noBepxHOCTU HarpeBa ogHou cekuun fe (NpuHUMaeTca no
Tab1. 1.4) Ha KONMMYECTBO CEKLMIi B MpuGope ne, M>.
4.4. KoathpuumeHT Tennonepegaym npmbopa K, BT/(M2-°C) npu ycnosusx, OT-

NUYHBIX OT HOPMarnbHbIX, onpeaensieTcs no oopmyne
K — K”y .(®/70)’1 ‘C.(an/o,lyn .b.ﬂ3 -p= K”y .(@/70)’1 .¢2 .b.ﬂ3 -p . (44)
4.5. CornacHo pesynbtatam TEMNOBbIX UCMNbITAHUW pasnu4yHbiX obpasuos pagua-
TopoB «Zehnder Charleston» ¢ HomuMHanbHoM BbicoTon oT 260 go 900 MM 3Ha4eHus



36

nokasarteneu cteneHM nmu m n KOS(b(bMLI,VIGHTa C 3aBUCAT He TOJIbKO OT UccnenoBsaH-

HbIX ANana3oHOB M3MeHeHnss ©® n Mp,, HO Takke OT BbICOTbI M Aaxe ANuHbI Npubopa.
[Anga ynpoweHnsa nHXeHepHbIX pacyéToB 6e3 BHeceHUs 3aMeTHOW NOrpeLlHOCTN 3Have-
HWS 3TUX NoKasaTenemn, N0 BO3MOXHOCTU, Oblnn yCpeaHeHbI.

B yacTtHocTK, npu cocTtaBneHun tabnuuy 4.6 3HadeHus (1+n) 6Gbinn ycpeaHeHbl
Ansi BCeX Moaernem HoOMuHarbHOW BbICOTOM A0 55 cm, T.e. oo mogenun 4055 Bknto4vn-
TenbHO: (1+n)=1,25, a y ocTanbHbIX MOgenen ¢ HOMUHaNbHOM BbICOTOM 57 CM U BbilLe
(1+n) =1,27.

3HayeHns @¢ B Tabn. 4.7 Ana cnyyaeB OBWKEHUA TENSIOHOCUTENS MO cxeme
«CHU3Y-BBEPX» B pagnaTopax BCex MoAaenen onpeneneHbl Npu ycpeaHEHHbIX 3HaYEeHN-
ax (1+n) =1,3, a npun OBMXKEHUN TENSIOHOCUTENS MO CXEME «CHU3Y-BHU3» 3HAYEHUS @1
npvHMMatoTcsa no tabn. 4.8.

3HayeHns @2 B Tabn. 4.9 gna cnyvyaeB OBWXKEHWUS TennoHOCUTEnNs Mno cxeme
«CHU3Y-BBEPX» AN BCeX Modenen ornpegeneHbl Npu yCpeaHEHHbIX 3HavyeHusx ¢=0,92
n m =0,04. Ana Bcex moaenen npu ABMXEHUU TEMOHOCUTENS NO CXEME KCHU3Y-BHU3»
B CpeagHeM MOXHO MpuHuUMaTb @2 =0,98. O4eBNOHO, YTO NpU CTaHOAPTHOM CXemMe OBU-
XKEHUSI TeNNIOHOCUTENS «KCBEPXY-BHU3Y @ =1.

4.6. HomuHanbHbIM TennoBon NoTok paguatoposB «Zehnder Charleston» n ero
3aBMCMMOCTb OT TeMnepaTypHOro Hamnopa npwu HeCTaHOAPTHbIX CXemMax MOAKMYeHUs
MO>XHO C MOrpeLHocTblo He 6onee 3% npuHMMaTh € y4EToM pekomeHaaunin n. 1.10.

OT0 3amMevaHne oTHocuTCA U K pagmatopam «Zehnder Charleston Completto».

4.7. B cnyyasx npMeHeHus TepMocTaToB C BeHTUnemMm «Panupa» Tennosble no-
KasaTenu pagmaTtopoB Heob6XoaAMMO BNpeadb A0 YTOYHEHMS cHUMXaTb Ha 8%, a npu uc-
nonb3oBaHun «Pannpa-S» - Ha 15% (npu annHe pagnatopos He Gonee 1,2 m).

4.8. Tennosble nokasatenun paguatopoB «Zehnder Charleston» un «Zehnder
Charleston Completto» npu konnyectee Tpyb no rnybuHe cekumm oT 5 n 6 1 HoMUHanb-
Hon BbicoTe Ao 900 MM Npu cxeme ABWXXEHUSI TENSTIOHOCUTENSI «CBEPXY-BHM3» BNpeab
A0 YTOYHEHNA MOXHO MPUHUMATbL MO NPOCNEKTHbIM AaHHbIM dupMbl «Zehnder GmbH»,
nonaras B cpegHem c=1 u (1+n)=1,27, a npn Bbicote 1000 mm n 6onee c=0,97 n
(1+n)=1,3. [Insa octanbHbIX MOAENen ¢ KoNM4ecTBoM Tpyod no rnybuHe cekumn oT 2 ao 4
npwu BbicoTe 1000 mm n 6onee MoxxHo npuHnumaTb ¢=0,98 n (1+n)=1,3.

4.9. 3HaveHns koadpduumeHTa Tennonepenayn K.y, ncnbiTaHHbix obpasuos pa-
ANaTOPOB NPV HOpMasibHbIX (HOPMaTMBHbIX) YCNOBUAX NpeacTaBneHbl B Tadn. 4.10.

4.10. B cnyyae ncnonb3oBaHnsa B Ka4yecTBe TennoHocutens aHtugpusa «DIXIS
30» (Ha ocHOBE 3TUNEHININKONSA) TENNOOTAAOLLYI0 MOBEPXHOCTb CneayeT YBENnYnMTb Ha
10%, npu ucnonb3oBaHun aHtugpusa «DIXIS TOP» (Ha oOcHOBE NPONUAEHINNKONS) —
Ha 15%.
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Ta6bnuua 4.2. 3HayeHUA nokasarteneun crenenun (7+n) n m n koadpcpuumeHTa c

3Ha4deHns nokasaTtenen npun cxeme aABMXeHnA TenyioHOCUTENA

Mogenb

pagua- ceepxy-8HU3 CHU3Y-88€PpX CHU3Y-8HU3

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

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

3026 1,25 0 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 1,27 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 1,27 0,04 0,92 1,25 0 0,99
4035 1,25 1,3 0,93 1,27 0,99
2037 1,25 0 1,27 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 1,3 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 1,3 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 1,3 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 1,3 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 1,3 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 1,3 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 1,3 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 1,3 0,04 0,93 1,27 0 0,98
4090 1,27 1,3 0,93 1,27 0,98




Tabnuua 4.3. YcpeAHEHHbIN NonpaBoYHbIN KO3ddrumeHT b
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ATMOCHEPHOE JaBNeHNe 3HauyeHna b ans paanaTopoB C KONMUYECTBOM
Tpy6 no rnybuHe cekumm

rMa MM PT. 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. YcpeaHEHHbIe 3Ha4YeHUsA KoadhcpuumeHTa B3, yuMTbiBaroLWwero
BIIUSIHME KOJNIM4YeCTBa CeKLuUn B paguaTope Ha ero TensioBor NOTOK nNpwu

BbicoTe paguatopoB o 900 MM u Konuyectse Tpyb6 No rnyouHe cekuum ot 2 o 4

Konuuectso cekuuin 2_4 5-8 | 9-16 | 17-24 | 25-34 | 35-60
B pagmnarope, LWT.
Bs 1.04 1.02 1 0,08 0,96 0,95

MpumeydaHue: AaHHble Tabnuubl OTHOCATCS K pagnaTtopam ¢ 00Bsi3KOW Mo Noboi cxeme
npu KonudecTee cekumn 0o 34 sknwountenobHo. Mpyn BonblliemM KONMYECTBE CEKLMIA PEKO-
MeHAYeTCs MCNONb30BaTb AMaroHarnbHyl cxemy 06BA3KM pagmartopa, a npy 6okoBoM noa-
COeQVMHEeHNN BBOAUTb AOMOMHUTENBHO K yKazaHHOMY B Tabn. 4.4 noHmXawowmi Koaddu-
umeHT (B cpeaHem 0,96) Ha 3Ha4YeHMeE TEMNITOBOrO NOTOKA.

Ta6bnuua 4.5. YcpeaHEHHbIe 3Ha4YeHNA NONPABOYHOro
KoadduumeHTa p npuv ABMXKEHUU TeNnsIOHOCUTEenNA
Nno cxeme «CHMU3Yy-BBEpPX»

KonnuyecTtBo cekuun B
paguaTope, LUT. 2-4 5-8 9 n 6onee
p 1,04 1,015 1
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Tabnuua 4.6. 3HayeHMA nonpaBoYHOro KkoadgdpmumneHTa @1 ANsa Bcex
Mopenen pagvMaTopoB C KONIMYECTBOM TPyO no rnybuHe cekuum
OT 2 A0 4 Npu ABUXEHUN TENJIOHOCUTENSA MO CXeMe «CBepXy-BHU3»

o @4 AN pagnaTopoB BbICOTOM o ¢4 ONs paanaTopoB BbICOTOM
°C oT 26 go ot 57 go °C oT 26 go ot 57 go
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. 3HayeHMA nonpaBoYHOro KkoadpdpumumeHTa @1 ANsa Bcex
Mopernen paguaTtopoB C KONIMYECTBOM TPyO No rnyouHe cekuum
OT 2 A0 4 Npy ABWXEHUN TENJIOHOCUTENSA MO CXeMe «CHU3Y-BBEpPX»

o, o, o,

oc P4 oc P4 °c 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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Ta6bnuua 4.8. 3HauyeHMA nonpaBoYHOro koadpdpmumneHTa @1 Ansa Bcex
Mopenen pagvMaTopoB C KONIMYECTBOM TPyO no rnybuHe cekuum
OT 2 A0 4 Npu ABMKEHUU TEMNJIOHOCUTENA NO CXeMe «CHU3Y-BHU3»

@4 AN pagnaTopoB BbICOTOM @1 ONs paanaTopoB BbICOTOM
c(? ’ oT 26 oo ot 37 go 9 ! oT 26 oo ot 37 go
C 35 cm kpome 90 cm u gnsa C 35 cm kpome 90 cm u gnsa
mopenu 4035 | mogenun 4035 mopenu 4035 | mogenun 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

Tabnuua 4.9. YcpeaHEHHbIe 3Ha4YeHUA nonpaBoyYHOro KoadpduumeHTa @,
ONs BCeX UCNbITaHHbIX Moaenen Npu ABUXeHUU TenynioHocuTens
«CHU3y-BBEPX»

Mo P2 M P2

Kr/c Kr/4 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

[MpumMeyaHue: Npu ABUKEHUM TEMNITOHOCUTENS MO CXEME «CBEPXY-BHU3» @2=1, Npu
CcXeMe «CHU3Y-BHU3» @, = 0,98
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Ta6bnuua 4.10. 3HauyeHua KoacpdmumeHTa Tennonepenavu
Kay, BT/(M?-°C), npu HopmanbHbIX ycnosusx (©=70°C)

Moaenb pagnatopa 3HaveHus 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

5. MPUMEP PACYETA 3TAXECTOAKA OOHOTPYBHON
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CUCTEMbI BOAAHOIO OTOIJIEHUA

Ycnosus dng pac4yéma

TpebyeTca BbINONHUTL TEMMOBOW PACYET ITaXKECTOAKa BepTUMKanbHOW OAHO-
TpybGHOM CUCTEMbI BOASIHOMO OTOMMEHMS CO CTalflbHbIM CEKUMOHHBbIM TpybyaTbiM pa-
anatopom «Zehnder Charleston». Pagmuatop ycTaHOBMEH Ha HapyXHOW CTeHe oA
OKOHHbIM NMpoéMomM 6e3 Huwn (anuHon 1200 mm) Ha 17 aTaxe 17-3TaxHOro 3gaHus,
NPUCOEANHEH K CTOSAKY CO CMELLEHHbIM 3aMblKaloLLMM y4aCTKOM M OCHALLEH TepMmocTa-
ToM «M» dupmbl «OBeHTpoN» Ha noasoake k npubopy. [OBMXKEHUe TENNOHOCUTENS B
npmnbope no cxeme «CBEepPXy-BHU3Y.

Tennonotepu nomerleHnsa coctaensoT 1400 BT. TemnepaTypa ropsiyero tenno-
HOCUTENSA Ha BXOo4e B CTOSIK f,;, YCNOBHO NpuHUMaeTcsa paBHon 95°C (6e3 yyéTa Tenno-
noTepb B Maructpanu), pacdéTHbIN nepenag temnepartyp no cTosky At.,=25°C, tem-
nepaTtypa Bo3gyxa B oTannmBaeMom nomelleHun t,=20°C, aTMocdepHoe OaBreHue
Bo3ayxa 1013,3 rla, T. e. b=1. Pacxoa Boabl B ctosike M, =0,154 kr/c (554 kr/u).

YcnosHbI gnameTp ctoska dy=20 MM 1 gnameTpbl TpyO NOABOAOK M 3aMblKato-
wero yyactka dy=15 mm onpegeneHbl B pesynbTaTe npeasaputenbHOro ruapasnuye-
ckoro pacyéta. ObLwas anvHa BepTUKanbHO M rOPU3OHTaNbHO pacnonaraeMblix Tpybo B
nomMeLleHmnmn coctasnseT 3,8 Mm:

Lmp e =2,3 M (dy=20 MMm), L1yp 6 =0,4 M (dy=15 MM), L. 2 =0,5 M (dy=20 mm), Ly - =0,6
M (dy= 15 mm).

[TocnedosamesnibHOCMb Mern/i08020 pacyéma

TennoBoii NoTok Npubopa B pacyeTHbIX ycrnosuax O, BT, onpedenseTcs no

(bOpMyne rf;acq :Qnom _Qmp.n ’ (51)
roe Qnom - TENMONOTEPU NOMELLEHNSA NPU PaCcYETHLIX yCnosusix, BT;

Qmp_n - NOne3HbLIN TENMOBOW NOTOK OT Tennonposoaos (Tpyo), BT.

[MonesHbI TENNOBOW MOTOK OT TEMNMONpPOBOAOB MPUMHMMAETCS OObIYHO paBHbLIM
90% oT1 obuwen Tennootaaum Tpyd Npu NpoOKNagke UX y HapyXHbIX CTEH U AoCTUraet
100% npu pacnosioXXeHUN CTOSIKOB Y BHYTPEHHUX NEPEropoaoK.

B Hawewm npumepe npuHnumaem Q@ =0,90

mp.n mp. !

roe Qmp =Qmp. e * me. etqmp. 2 - me. 2 (5-2)

Qmp.e W qmp.. - TENNOBbIE MOTOKN 1 M OTKPbLITO MPOMOXEHHbLIX COOTBETCTBEHHO
BEPTUKarnbHbIX U FOPU3OHTarbHbIX rMagkux Tpyob, onpedensemble No MpUoXeHuo 3,
BT1/m;

Lyyp ¢V Ly, . - 06LWA@A ANYHA COOTBETCTBEHHO BEPTUKASIbHBIX U FOPU3OHTASTbHBIX
TennonpoBoAoB, M.

MNonesHbln TennoBow NOToK oT Tpy6 QO

npn OBMXeHUN TenriIOHOCUTEsNA «CBep-
—1,=95 - 20 = 75°C (6e3

y4yéTa oxnaxaeHus Boabl B paguartope), rae t, - tTemnepaTypa TenoHOCUTENS Ha BXO-
Je B aTtaxecTosk, °C.
0,,,=0,9[78,5-2,3+62,8.0,4+1,28(78,5-0,5+ 62,8.0,6)]= 274 BT.

N Qnom - Qmp.n = 1400 - 274 = 1 126 BT'

np

lMpenBapuTenbHbIN pac4yeéT BeAEM MPUMEHUTENBHO K pagnaTopy C HauMeHbLUU-
MU rIyOUHON 1 BbICOTOW M3 NPEeanoXeHHOM HOMeHKNaTypbl (Tabn. 1.4). Ucxogsa ms ato-
ro MOSIOXEHUS, HAYMHAEM pacdeT C paguartopa C MOHTaxHoW BbicoToM N = 434 Mm

(Mogenb 2050). Mo Tabn. 3.6 npuHUMaeMm 3HayYeHue KoapduUMeHTa 3aTeKaHus Onp

mp.n

Xy-BHU3» OMpeaenéH npu TemMnepaTypHoMm Hanope O, =t,
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paBHbiM 0,185. Pacxon BoAbl 4epe3 npubop paseH M, =a, -M, =0,185-0,154=
=0,0285 «r/c.

Mepenag TemnepaTyp TENOHOCUTENS MEXAYy BXOAOM B OTONUTENbHbLIN Npubop u
BbIXOJOM U3 Hero Atp, onpefenseTtca no popmyne

VR v T
"o C-M,, 41868-0,0285
roe C — yaenbHas TennoéMKocTb Boabl, paBHasa 4186,8 [Ox/(kr-°C).

TemnepaTypHbI Hanop ® ¢ JonycTUMbIM NpubnmkeHnem (6e3 yyéTta oxnaxge-

HUS BOAbl B CTOSIKE OOHOTPYOHOW CMCTEMbI OTOMMEHMs) onpeaenserca no copmyne
(4.2).

9,4°C | (5.3)

At}’l o
O=r,-—*-1,=95-47-20=703C.

Onpepnensiem npegBaputenbHo, 6e3 yyéta HEM3BECTHOrO HaM MOKa 3HaYeHus
koadhpmumeHTa f;, Tpebyembli TENOBOW NOTOK paguaTopa Npyv HOPMasbHbIX YCIOBU-

ax 0™ no popmyne
Hy

o = or _ 1126
Y oep,ob 1,005-1-1
roe ¢;n @, - 6espasmepHble KOIPPULMEHTDI, MPUHUMaEMble No Tabn. 4.6 n 4.9.

=1120Bm , (5.4)

Mcxooa ns noJ1ly4eHHOro 3Ha4eHund Qmp, onpegendaemMm Kosim4ecTtBo cekuun B pa-

Hy
anartope n. no gopmyne
mp
1120
n, =Qi=—=19,3 wm. (5.5)
. 58

B panbHenwem, npuHumaa no tabn. 4.4 f; onpegensieMm npegsapuTeribHO

NPMHMMaeMoe K YCTaHOBKE KONMMYECTBO CekLunii 117 no dopmyrne

yem.

n"=p: f;=19,3:0,98 = 19,7 wr. (5.6)

yem.

MpuHumMaem K yctaHoBke 20 cekumi.

HanomHuMm, 4To C y4é€TOM pekoMeHauun [5] pacxoxaoeHne mexay TensioBbIMU
noTokamu oT Tpebyemon 1 ycTaHaBnMBaemon nnowaasMmm MnoBepXHOCTU HarpesBa OTo-
nuTenbHoro npubopa gonyckaetca B npegenax: B CTOPOHY yMeHblueHus — Ao 5%, HO
He bonee, Yyem Ha 60 BT (Mpyn HOpManbHbIX YCIOBUSX), B CTOPOHY YBENUYEHUs — A0
Gnvxanwero Tunopasmepa.

B obwem cnyyae HeBsAska npu nogdope npubopa onpegensercsa no opmyrne

[(Q,—0"):0™] 100% = [(1160-1120):1120] -100 =+ 3,6%.  (5.7)
Hy Hny
Taknm obpasom, Kk ycTtaHoBke npuHumaem paguatop «Zehnder Charleston»

moaenu 2050 c konuyectsom cekuun 20 wr. (Q,,=1160 BT). MNpu aTom annHa nputo-
pa L coctaBnset 948 MM, YTO COOTBETCTBYET TpebOBaHMSAM KOMMOPTHOro pasmeLle-
HUs paguaTtopa nog OKHOM (He MeHee 75% AnvHbI NOAOKOHHOrO MNPOCTpaHCTBa —
948:1200x100=79%).
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6. YKASAHUA NO MOHTAXY CTAJIbHbIX CEKUMAOHHbIX
PAOUATOPOB ®UPMbl «ZEHNDER GmbH» K OCHOBHBIE
TPEBOBAHUA K UX SKCIMJTYATALUU

6.1. MoHTax cTanbHbIX CeKUMOHHbIX paguatopoB «Zehnder Charleston» u
«Zehnder Charleston Completto» npousBogutcsa cornacHo TtpebosaHusam CHwull
3.05.01-85 «BHyTpeHHUe caHuTapHO-TeXHMYeckme cuctembl» [11], HacToOALWMX peKo-
MeHOaunKn, a Takke pekomergaunm [12].

6.2. Pagmnatopbl NocTaBnATCS COrnacHo cneumukaumm okpalleHHbIMU, yrnako-
BaHHbIMW B MOMUITUIEHOBYHO MMEHKY U KAPTOHHYIO KOPOOKY, B KOMMMEKTE C rMyXon u
NPOXoAHbIMU NpobKamu.

6.3. MoHTax pagmaTtopoB MPOU3BOAMTCA B MHAMBUAYANbHOW ynakoBke (Monu-
3TUNEHOBOW NNEHKE), KOTOPas CHUMAETCS NOCNE OKOHYaHMSA OTAENOYHbIX paboT.

6.4. MoHTax pagnaTopoB BEOETCHA TOMbKO Ha MOArOTOBIEHHbLIX (OLUTYKaTypEH-
HbIX U OKpaLUEHHbIX) NOBEPXHOCTAX CTEH.

MuHMManbHOe KONMYeCTBO KPOHLUTEMHOB B 3aBUCMMOCTU OT Moenu pagmartopa
N KONMYecTBa CeKLMA B HEM MPUHUMAETCHA U3 pacyéta 2 KOMMeKTa KPOHLUTENHOB Ha
pagnaTop 8o 20 cekumin BKIIOYUTENBHO MAKC OAMH KOMMIIEKT KPOHLUTENHOB Ha 40MOf-
HUTenbHble cekumn o 20 Bkn4YMTENBbHO. Hanpumep, ana paguatopos 3 28 unun 40
cekunn TpebyrTca TpyM KOMMMEKTa KPOHLWITEMHOB, Ans pagnaTtopa M3 50 cekumn — 4ve-
Tbipe KOMNeKTa.

BapuaHTbl kpennenus pagunatopoB «Zehnder Charleston» npegcraBneHbl B
Tabn. 1.4 n 1.5.

B KomnnekT KpenneHus BXOAWUT pfeTanb W3 nnactMmaccbl (Npoknagka Ha
KPOHLUTENH), KOTOpasa No3BonseT NpefoXpaHAaTb CEKUUN paanaTopa OT NOBpeXAeHus B
MOMEHT YCTaHOBKM paguatopa W B nNepuo ero aKcnayatauum npu U3MeHeHUu
TemnepaTypbl U OaBfeHUs TEMNSIOHOCUTENS B CUCTEME OTOMNMeHuUs. TeM He MeHee
pa3meTka YCTAHOBKM KOMMMEKTOB KpernneHus [[OrfkHa npegycmatpuBatb  UX
pasMmeLLeHne CTPOro Mexay CeKUMAMMU, UCKNYasi UX yCTaHOBKY B yrnop C Tpybamu
CeKLmu.

6.5. PagnaTtopbl cnefyeT ycTaHaBnvMBaTb Ha pPacCTOSSHUM HE MeHee 25 MM oT
NOBEPXHOCTU CTEHDI.

6.6. MOHTaX HaCTeHHbIX pagnaTopoB HeOBXoAMMO NPOM3BOAUTL B Criedylowem
nopsgke:

- pa3MeTUTb MecTa YyCTaHOBKM KPOHLUTENHOB;

- yoanuTb yNakoBKY TOMbKO B HEODXOOUMbBIX ANA MOHTaXa MecTax;

- 3aKpenuUTb KPOHLUTENHbI HA CTEHEe Abensamn Unu 3agernkon KpenéxHolx geTa-
nen UeMeHTHbIM pacTBOPOM (He AOMYCKaeTCHa MPUCTPerika K CTeHe KPOHLUTEWHOB, Ha
KOTOPbIX KPENATCA OTONUTENbHbIE NPUOOPLI U TENSIONPOBOAbLI CUCTEM OTOMSEHNS);

- YCTAHOBUTb pagmaTtop Ha KPOHLUTEMHaX Tak, YTOObl YCITIOBHO rOpU30OHTarnbHbIE
4YacTu rofoBOK pagnaTopa fnernu Ha KProKU KPOHLUTENHOB;

- COeQUHUTb pagmaTop ¢ NOABOASALLMMU TENSONPOBOAAMU CUCTEMbI OTOMNNEHUS,
000pyaoBaHHLIMM Ha HWXKHEN UKW BEPXHEW NOABOAKE KPAHOM, BEHTUNEM WU TePMO-
cTaTom;

- YCTaHOBMWTb KNanaH (knanaHbl) Ons BbiMycka BO3gyxa B BepxHen npobke (B
BEpPXHMX nNpobkax);

- NOCrie OKOHYaHUSA OTAENOYHbIX paboT CHATH YNAKOBOYHYHO MAEHKY.

Ona  WUCKMYeHUss WUCKPUBIEHUS paguatopa Mpu ero TPaHCMOpPTUPOBKE W
MOHTa)xe HEenoCpeACTBEHHO Ha CTpouTernibHOM obbekTe LenecoobpasHO NepeHoCUTb
paguaTtop nNpu BEPTUKANbHOM PaCMONOXEHUN ero CEKLUN.
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6.7. MNpn MoHTaxe crneayeT nsberatb HENPaBUIbLHOM YCTAHOBKM paguaTopa:

- CIIMLUKOM HM3KOrO ero pasmMeLleHus, T.K. Mpy 3a3ope Mexay MnorioM M HU30M
paguatopa, MeHbweM 75% rmybuHbl npubopa B  YCTAHOBKE, CHWXaeTcs
3apbekTUBHOCTL TeNoobMeHa 1 3aTpyaHsaeTcsa ybopka nog pagnaTtopom;

- YCTAHOBKM paguaTtopa BMfOTHYK K CTEHE UNM C 3a30pOM, MEHbLUMM 25 MM,
yxyalwarwLien tennootaady npubopa v Bbi3biBaloLWeEN NbineBble 3anuabl (cneabl) Hag
npudopom;

- CMMLIKOM BbICOKOM YCTaHOBKMW, T. K. MpM 3a3ope Mexay MnosioM M HU30M
paguartopa, 6onbliem 150% rnybuHsl npnbopa B yCTaHOBKE, YBENUYNBAETCS rpagneHT
TemnepaTyp Bo3gyxa rno BbiCOTE NOMELLEHUSA, OCOBEHHO B HUXXHEN €ro YacTy;

- CNMULLKOM Maroro 3asopa Mexay BEpXOM pagmatopa M HU3OM MOAOKOHHMKA
(meHee 75 % rnybuHbl paguaTopa B YCTAHOBKE), T. K. MpUM 3TOM YMEHbLUAeTCs
TEnmoBoOM NOTOK paguaTopa;

- HEBEPTUKANbHOrO MOSIOXKEHUA CEKUWW, T. K. 9TO YyXyAlaeT TENMOTEXHUKY W
BHELLHWI BUA paguaTtopa;

- YCTaAHOBKM Nepea pagvaTopoM [OeKOpPaTMBHbIX 3KPAHOB WU 3aKpbITUSA €ero
lWwTopamMn, T. K. 3TO Takke MNPUBOAUT K YXYALUEHUIO TEennooTaaun U rMrneHm4eckmx
XapakTepucTtuk npnbopa n nckaxaet paboTy Tepmoctata C aBTOHOMHbIM SaTYMKOM.

6.9. InuHHble TpybyaTble pagmnaTopbl C KONMMYECTBOM CeKLUMMK, NpeBbllatolem
3Ha4yeHus, yKkasaHHble B Tabn. 1.3, cobupatoTcs m3 oTaenbHbiX G6M0KOB 3aBOACKOMO
N3roToBneHms Ha Hunnensax. Konnektopbl oTAenbHbIX OfOKOB M HUNNENs MMeLoT
npasyto 1 nesyt pe3bby 1" y ABYXTPYyOHbIX No rmybuHe paguaTtopoB 1 14" y octanb-
HbIX. C BHYTPEHHEN CTOPOHbI HUMNMNENS MMEKTCA BbICTYMbl AN ynopa HUNNEenbHOro
kntova. [na OOCTMXEHUS FepMEeTMYHOCTUM HUNMNENbHOro COeAUHEHUs Heobxoammo
OYUCTUTb MecTa COeaMHEHNSA OT P3N U UCNONb30BaTh TONbKO (OUPMEHHbIE HUMMNENS,
NPOKNagkM n knoum gns céopku. JonyCTMMbIA MOMEHT 3aTSXKKU MPU UCMONb30BaHUM
(PUPMEHHbIX YNMOTHATENEW  OOSMKEH COOTBETCTBOBATb fAaHHbIM Tabn. 6.1. [o
NOAOKITOYEHUS K CUCTEME OToMNeHus 65okn, cobpaHHble Ha HUMNEnNsx, AOMMKHbl ObiTb
OnpeccoBaHbI.

Tabnuua 6.1
[InameTp peabbl BTYMKH 3HayeHUst JOMYCTUMOro MOMEHTA 3aTSDKKM
cekunn paanartopa SamtﬁﬁiT: ;HMMHSOBoe Hunnenb ¢ ynnotHuTenem
1" 30-35 H-m 45-55 H'm
174" 50-70 H-m 70-80 H-m

6.10. KoHueBble cekumn Tpyb4yaTbix pagnaTopoB OCHALWAKTCA  TOMbKO
PUPMEHHBbIMM 3arnylwkamu nu/unm nepexogHukmu. B 3aBucmmoctn OoT HeobxogMmocTu
NepexoaHnKN N 3arnyLliku 3akasbliBaloT C F1eBOM UNU npaBon pe3bbon. BHyTpeHHsAA
pe3bba nepexogHMKoB (NPOXOAHbLIX MNPOBGOK) Tonbko npaBad. [pu wmx ycTaHoBKe
HeobXO4MO OYMCTUTbL OT IpPA3N MecTa COEAMHEHUST M UCMONb30BaTb TOMbKO OLHY
npoknagky, He ponyckas eé€ agedopmauuun. [lepen 3akpyuymBaHMeEM 3arfnyLikm wunm
nepexogHnka pekoMeHOyeTCa CcMmas3aTb NPOKMagKy CUSIMKOHOM UMW KUAKUAM
repMeTMKOM. 3arfnyLuKkn N NepexogHUKN CKpyumnBatoTcs (OMPMEHHBLIM KIKOYOM HE MEHEE,
4yeM Ha 4 HUTKU. [pUMEHeHWe ras3oBbIX KMYEW W aHanoOrnyHbIX WMHCTPYMEHTOB
HegonycTuMo.




46

6.11. Kateropudecku 3anpeLjaeTca AONOSHUTENbHAsA OKpacka «MeTansinyecku-
MU» Kpackamu (Hanpumep, «cepebpsiHKOM») CeKuMi pagmatopa U BO34yXOBbIMYCKHOro
OTBEPCTUA BO34YyX00TBOAYMKA.

6.12. B npouecce akcnnyataumm cnegyet npou3BouTb OYUCTKY paguatopa B
Ha4ane oTonNUTENbHOro ce3oHa 1 1-2 pasa B Te4eHne OTONUTENbHOro Nnepunoaa.

6.13. Npyn ouncTKe pagnaTopoB HEMb3s UCMNONb30oBaTh abpa3nBHblE MaTtepuansl.

6.14. VicknioyaeTca HaBelMBaHWe Ha paguaTtopbl NOPUCTBIX YBNAXXHUTENEN, Ha-
npumep, 13 060XCKEHHOW MMNHBI.

6.15. He pekomeHayeTcsa gonyckaTb MNOSIHOMO NepekpbITUA Nogsoga TennoHOCK-
Tens K pagnaTopy M3 CUCTEMbl OTOMMEHUS,, OCOBEHHO B NeTHMI nepuoa. Bo3amoxHo oT-
KNYeHne pagmaTopoB TOSTbKO Ha Nepuog OrnpeccoBKU CUCTEMbI OTOMSEHUS.

6.16. Npn ncnonb3oBaHUN B Ka4YeCcTBe TEMIOHOCUTENA ropsden BoAbl €€ napa-
METpPbIl, KaK yKasblBanocb, AOSMKHbl COOTBETCTBOBATbL TpeboBaHMsIM, NpuMBEeAEHHbIM B
«[lMpaBnnax TexHM4Yeckon aKcnnyaTaunm SNeKTPUYecKux ctaHumMm n ceten Poccuimckon
depepauumn» [4].

CopnepxaHue Knucrnopoga B BO4e CUCTEM OTOMNNEHNS HE OOMKHO npeBbiwaTh 0,02
mr/kr [13], a onTuManbHble 3Ha4YeHnsa pH HaxogaTces B npegenax 8,3...9 (monyctnmble B
npegenax 8...9,5).

6.17. lNMpn akcnnyatauun cTanbHbIX paguaTopoB crieayeT MOMHUTb, YTO OHU
BeCbMa YyBCTBUTESbHbI K Ka4eCTBY BOOONOArOTOBKM, OCOBEHHO K COAepXaHuIo B BOAE
Kncrnopoga v 3arpssHeHun (wnama). [lloatomy paguatopbl «Zehnder Charleston» n
«Zehnder Charleston Completto» pekomeHayeTcss NPUMEHATb UCKITOYUTENBHO B HE3a-
BUCUMbIX CUCTEMAxX OTOMSIEHMS C 3aKPbITbIMU pacLUMpUTENbHLIMU COCyAamu, CoBpe-
MEHHbBIMN LMPKYNSALUMOHHBIMM HAacocaMn, a Takke C YCTPOMWCTBaAMM AN NOANUTKU Oe-
ad’pupoBaHHON BOAOW U3 BOLOMPOBOAA UM HEMNOCPEACTBEHHO U3 TennoBon cetu. [ns
YMEHbLUEHUSA ONacHOCTM MNOALLMIaMOBOM KOppO3uK LienecoobpasHa ycTaHOBKa 4OMNOS-
HUTENbHbIX TPA3EBUKOB, a NP NPUMEHEHUN TEPMOCTATOB N aBTOMATU3NPOBAHHbIX BO3-
AYXO00TBOOYMKOB — eLlé u unbTpoB, B TOM YUCe NOCTOSIKOBbIX. KonmyecTtBo B3Be-
LLIEHHbIX BELLLECTB B BOAE HE AOIMKHO NpeBbiwaTh 7 Mr/n.

6.18. N30bITOYHOE OaBfneHue TEennoHOCUTENs, paBHOE CYMME MaKCMMarbHO
BO3MOXHOrO Hamnopa Hacoca M rmapocTaTMYecKoro AaBrfieHus, He LOMKHO B paboyem
pexMme CUCTEMbl OTOMNEHNS NpeBbIWAaTh B Nt06OM pagnaTope MakcumanbHoro pabo-
yero AgasneHus. MuHumansHoe gasrieHMe nNpu onNpeccoBKe CUCTEMbI OTOMMAEHNA OOSK-
HO 6bITb B 1.25 pasa ©Gonblwe paboyero [4]. 3ameTnm, yto CHuIT 3.05.01-85 ponyc-
KaeT NonyTopHOe npeBbllieHne paboyero gaBneHnsa Npyu oNpeccoBKe, OAHAKO NMpakTuka
N aHanua ycrnoBui 3KcnryaTaumm OTONUTENbHbIX NPUOOPOB B OTEYECTBEHHbLIX CUCTE-
Max oTtonneHusi, npoBen€HHbln OO0 «Butatepm», nokasbiBalOT, YTO 3TO MNpeBblLLE-
HWe OOSMKHO HaxoauTbes B npeaenax 25%.

6.19. Kaxxgbli pagnaTop HE3aBUCMMO OT CxeMbl 0OBS3KM TennonpoBogamMu He-
ob6xoomMmo ocHallaTb BO34yXOOTBOAYMKOM, YCTAHOBMEHHbIM B OOQHON M3 BEPXHUX MPO-
6ok pagmnaTopa.

6.20. Npun BbIGOPE BO34YXOOTBOAYMKOB NpPennoyvTeHME cneayeT oTAaBaTb aBToO-
MaTUYECKMM BO3QYyXOOTBOAYMKAM, HO TOSIbKO MPU HanNnumm rps3eBUKOB U OUIbTPOB.
YcTaHOBKa 3TUX BO34YyXOOTBOAYMKOB AOSMKHA ObiTb Npon3BedeHa Taknm obpasom, YTo-
Obl X044 NonnaBka B HUX OCYLLECTBIIANCA TOMNbKO B BEPTUKANbHON nyiockoctu. Ecnn aTo
NpaBuNo BbINOSTHUTL HE YAAETCS, CrieayeT NPUMEHSATb PyYHbIE BO34YXO0TBOOUNKN.

OueHb BblcOKas 9(PEKTMBHOCTL yaaneHns Bo3gyxa MW wriama U3
TENSIOHOCUTENS CUCTEMbl OTOMMEHUs, MOAKIOYEHHON MO HEe3aBUCUMMOW CXeMe,
AOoCTUraeTcs npu NCNonb30BaHUM yHMBEpPCcanbHOro cenapatopa Spirovent Air & Dirt (Ha
6a3e ncnonb3oBaHusa TPYOOK Spiro ¢ NPOBOMOYHLIM MEeAHbIM OpebpeHnem).

6.21. 3aWnTHBIN KONMNAa4voK C Kopnyca TepMocTaTa CHMMaeTCsl Nociie OKOHYaHus
OTAENOYHbIX paboT n obasaTtenbHO nepen 3anofIHEHMEM CUCTEMbI OTOMSEHUSA TEnso-
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HOCUTENEM U €€ onpeccoBKon. OTO HeobxoanmMo ansa obecneyeHns HagéxHoro yaane-
HWS BO34yxa M3 pagvMaTopoB M BCEN CMCTEMbl OTOMNSMIEHNSA U NPeaoTBpaLLEHMS ONaCcHO-
CTWN «pasMopakuBaHus» oTonuTensHoro npmubopa.

6.22. TepMmocTaTuyeckasi rorioBka TepMOpErynmpyoLero BEHTUNA MOHTUPYeTCs
nocre OKOHYaHusi OTAENOYHbIX PaboT 1 ONPECCOBKM CUCTEMbI OTOMNSIEHWS.

6.23. He pekomeHOyeTCcsi OMOPOXHATb CUCTEMY OTOMMEHUA CO CTanbHbIMU pa-
AanaTtopamu 6onee, 4em Ha 15 aHen B roay.

6.24. Bo n3bexaHne 3amep3aHus BoAbl B pagnaTtopax, NpUBOASLLErO K UX pas-
pbIBY, HE fornyckaeTca obayB paguaTtopa CTpysaMu BO3gyxa C OoTpuuaTenbHOM Temne-
paTypon (Hanpumep, Npu NOCTOSAHHO OTKPbLITON GOKOBOW CTBOPKE OKHA).

6.25. B cuctemax, 3anosiHaemMblXx aHTUPPU3OM, HE OOMYCKaeTCHA MpUMEHeHue
MaclsiHOM Kpacku Ons repmeTtusaumm pe3bbOoBbIX COEAUHEHUN JIbHOM WU MEHLbKOWN.
PekomeHayeTca Ans 9Ton Lenu Ucnonb3oBaTh 3MOKCUOHbIE aMarnu, a Takke aMann Ha
OCHOBE pacTBOPOB BUHUIXJTIOPMAOB, aKpWUITOBbIX CMOS 1N aKpUITOBbIX CONOSIMMEPOB.

AHTUPU3 JOMKEH CTPOro COOTBETCTBOBATb TpeboBaHMSIM COOTBETCTBYHOLLMX
TEXHUYECKUX YCMNOBWUW. 3anofiHeHMe CUCTEMbl aHTUAPU3OM [OMYyCKAeTCA He paHee,
yeM vyepes 2-3 AHA Nocre eé MoHTaxa.

Cpeoun ncnonb3yembix B Poccum mapok aHTUdpu3a 3acrny>kKMBakT BHUMaHUS
«DIXIS 30» (Ha ocHoBe atuneHrnukonsi) n «DIXIS TOP» (Ha ocHOBe NMPOMNUIIEHTTIMKO-
ng), nsrotasnmsaemble OO0 «'EJNTNC-UHT».

7. CMTUCOK NCMNOJIb3OBAHHOU NIUTEPATYPbI
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lpunoerHue 1

Taoauua I1 1.1. InHaMmuyeckne XapaKTePUCTHKH CTAJTbHBIX BOJ0Ia30MIPOBOAHBIX
Tpy0 mo 'OCT 3262-75* HacoCHBIX CHCTeM BOJSIHOIO OTOIICHHUS IIPH CKOPOCTH
BOJALI B HUX 1 M/c

[AvnaveTp Tpy6, Mm Pacxog Boap! YaenbHoe Mpuee- YaensHas xapakTe-
MpW CKOPOCTH [MHaMUYecKoe AEHHbIV PUCTVKA CONPOTYUB-
o> yel S 1 m/c, M/w JaBneHue KoadhpuL. nexHns 1 m Tpy6Gbl
2 'g = % rmopas-
s3| 2|84 . P A10% | A10%, | nueckoro | gq0f | S-10%,
S| s 50 e ma | ma | P | e | i
= = B mjc | mjc (ke/u)* | (ke/c)? 1/::’ (ke/u)* | (ke/c)?
10 17 | 12,6 | 425 | 0,118 | 26,50 3,43 3,6 954 12,35
15 |1 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| 359 | 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/u)?= 1,271-108 Ma/(kr/c).

2) MNpwn gpyrmx CKOpoCTAX BOAbl, COOTBETCTBYHOLMX OObIMHO NamMMHApHOM N Nepexoa-
HOWM 30HaM, 3HA4YeHUS NPUBEAEHHOrO KO3 MUUMEHTA MAPABINYECKOrO COMPOTUBMEHMS U
yOENbHbIX XapaKTEPUCTUK CrieayeT KOPPEKTUPOBAaTb COrMacHO M3BECTHbIM 3aBUCMMOCTSM
(c™m., Hanpumep, A AnbTwyne 1M gp. MvapaBnuka n aspogvHamuka.- M., Ctponmnsgar,
1987). na ynpoLlieHnss 9TUX pacyéToB (haKTUYeCKMe rnapaBiMdeckue XxapakTepuCTUKU
Tpy6 S, ' 1 KO3 PULMEHTOB MECTHOTO CONPOTUBNEHNS OTBOAOB, CKOD M YTOK N3 3TKUX TpyO
{ Npn CKOPOCTAX TEMNNOHOCUTENS, COOTBETCTBYIOLMX YKa3aHHbIM 30HaM, B CMCTEMax OTo-
nnexHusa ¢ napametpamu 95/70 n 105/70°C MOXHO C AOMYCTUMON AN NPaKTUYECKMX pacyé-
TOB norpeLwHocTblo (4o 5%), onpedensaTb, BBOAS NONPaBOYHbIN KOIMMULMEHT HA HEKBaA-
paTUYHOCTb @4 , MO hopMyriam

S=S ¢4, (M1.1)
C'=0C's s, (M1.2)
C=0Ca Qg , (M1.3)

rae Sy, ('s n (4 - XapaKTepUCTUKW, NPUHATbIE B Ka4ecTBe TabrnyHbIX NPy CKOPOCTAX BO-
abl B Tpy6ax 1 m/c (cM. , B YacTHocTu, Tabn. M 1.1 HacToALWwero npunoXxeHus).

3HauveHusa @, onpegenstoTca no Tabnuue N 1.2 B 3aBMCUMOCTM OT AuamMeTpa YCrnoBHO-
ro npoxopaa cranbHoW Tpy6sbl dy , MM , 1 pacxofa ropsden soabl M co cpegHen Temnepary-
poi ot 80 oo 90°C .

3) Mpu cpegHux Temnepatypax TennoHocutens ot 45 no 55°C 3HadyeHus @, onpefe-
NATCA NO NPUBNMKEHHOW bopmyne

Q4500 = 1,594-0,5, (N1.4)

TAE Pa0) - NOMPABOYHbINA KOIULIMEHT NpU cpeaHel TemnepaTtype TennoHocutenst 50°C;

(@4 - NOMPaBOYHbIN KOIPPULUMEHT NpU cpeaHein TemnepaType TennoHocutens 85°C,
npvHMMaemsbin no Tabn. M 1.2.




Ta6uamnna II 1.2. 3HaveHust monpaBo4HOro KodgpuuueHTa @4
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lpodormxeHue npunoxeHus 1

Pacxop ropsiyeit Boabl M B Kr/c (BEpXHAS CTpOKa) U B Kr/y

Qs M (HVXHSA CTpOKa) Npu AnameTpe yCnoBHOro npoxoada Tpy6 dy, mMm
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 | 24444 | 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 2524 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 84,6 154,1 252,0 4424 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
124 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 3445
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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lpunoxeHue 2

Homorpamma ans onpeaeneHus NoTepu AaBneHus
B MeAHbIX Tpy6ax B 3aBUCUMOCTU OT pacxoaa Boabl
npu eé Temneparype 40°C
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A — noTepu gaBneHus Ha TpeHue B MedHbIX Tpybax 1 M npu Temnepartype
TennoHocutensa 40°C, MM Bog. CT.;
B — BHyTpeHHMe anameTpbl MeaHbIX TPYO, MM;
C — ckopocTb Boabl B Tpybax, M/c;
[ — noTtepsa gaBneHMs Ha MeCTHble CONMPOTMBMNEHUS NPU KO3 PULIMEHTE CO-
npoTtmeneHnsa =1 n cOoTBETCTBYIOLLEM BHYTPEHHEM ANnaMeTpe NoaBOASILLEN
mMeaHon TpyGbl, MM BOA. CT.;
E — BHyTpeHHME guameTpbl MedHbIX TPYO, XapakTepHble AN 3anaaHoeBpo-
NEencKoro pbliHKa, MM;
F- pacxop Bogbl Yepes Tpy6y, Kr/u.

Mpu cpenHelt TemnepaType Boabl 80°C Ha 3HaYeHUA NoTepu OaBneHus,
HaWAeHHbIe MO HacToALEN HOMOrpamMmMe, BBOAUTL NOMNPaBOYHbIA MHOXUTENb
0,88; npu cpeaHen Temnepatype 10°C — nonpaBoYHbIn MHOXUTENL 1,25.
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lpunoxxeHue 3

TenyoBo#i MOTOK 1 M OTKPBITO NMPOJIOKEHHBIX BEPTUKAIBHBIX TJIAJIKUX
METANIHYECKHX TPYO, OKPALIEHHBIX MaCJAAHON KPACKOH, (p , BT/M

Tennosoi notok 1M Tpybbl, BT/M, npu O, °C, yepes 1°C

4. | o,

ma | C g [ 1 2 3| a4l s | 6| 7| 8| 9
15 19,2 19,9 20,7 21,6 22,3 23,1 23,9 24.8 25,6 26,5
20 30 24 1 25,0 26,0 27,0 28,0 29,1 30,1 31,2 32,2 33,4
25 30,0 31,2 32,5 33,7 35,0 36,3 37,5 38,9 40,2 41,6
15 274 | 287 | 295 | 304 | 313 | 321 | 330 | 339 | 348 | 357
20 40 34,5 35,9 36,9 38,2 39,1 40,2 41,3 42 .4 43,6 447
25 42.9 449 46,3 47,5 48,9 50,3 51,7 53,0 54,5 55,8
15 36,6 37,5 38,5 39,4 39,8 41,3 42,2 43,2 44 1 451
20 50 45,8 46,9 48,1 49,3 50,4 51,7 52,8 54,0 55,3 56,5
25 57,3 58,7 60,2 61,5 63,1 64,6 66,0 67,5 69,1 70,5
15 46,0 47,2 48,1 491 50,1 511 52,2 53,2 54,2 55,3
20 60 57,7 58,9 60,2 61,4 62,7 63,9 65,2 66,5 67,5 69,1
25 721 | 737 | 752 | 767 | 784 | 799 | 815 | 831 | 848 | 864
15 574 | 584 | 595 | 605 | 617 | 628 | 638 | 650 | 661 | 67,3
20 70 71,6 73,0 74,3 75,7 77,2 78,5 79,8 81,3 82,7 841
25 896 | 913 | 923 | 947 | 96,0 | 982 | 99,8 | 1016 | 103,3 | 1051
15 68,4 69,5 70,7 71,9 73,0 74 .1 75,4 76,6 78,3 78,9
20 80 85,6 86,6 88,4 89,8 91,3 92,8 94,2 95,8 97,3 98,7
25 106,9 1 108,8 | 110,5 | 112,3 | 114,2 | 115,9 | 117,7 | 119,6 | 121,3 | 123,4
15 80,2 81,3 82,7 83,9 85,1 86,2 87,5 88,8 90,2 91,4
20 90 100,31 101,7 | 103,3 | 104,9 | 106,3 | 107,9 | 109,5 | 110,9 | 112,6 | 114,3
25 125,31 127,2 | 129,1 | 131,1 | 132,9 | 1349 | 136,9 | 138,9 | 140,8 | 142,8
15 923 | 935 | 949 | 960 | 97.0 | 982 | 99,3 | 100,3 | 1013 | 1024
20 100 116,0 | 117,4 | 119,0 | 120,6 | 122,4 | 124,2 | 125,3 | 127,6 | 129,1 | 130,9
25 1442 1 1451 | 147,2 | 149,4 | 151,5 | 153,6 | 155,8 | 157,9 | 160,0 | 162,2
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[MpumeyaHus K NpuioXeHuro 3

1. TennoBow NOTOK OTKPbITO MPOSNOXEHHbIX FOPU3OHTanNbHbIX TPYD, pacnonoxeH-
HbIX B HWXKHEWN YacTu NoMmeLleHus, npuHuMmaeTcs B cpegHem B 1,28 pasa 6onblue, yem
BEpPTMKaIbHbIX.

2. lMones3HbIn TenmnoBon NOTOK OTKPLITO NPOSIOXKEHHLIX TPYD y4nTbIBaeTCA B npe-
penax 50-100% oT 3Ha4yeHuI, NPUBEAEHHDBIX B JAHHOM NPUIIOXEHUKN (B 3aBUCMMOCTU OT
MecTa npoknagkun Tpyo).

3. MNpwn onpegeneHnn TeNOBOro NOToKa N30NMPOBaHHbIX TPy6 TabnuyHble 3Ha-
YeHUs1 TENSIOBOroO NOTOKa OTKPbLITO MPOSIOKEHHbLIX TPYD YMeHbLIAaTCA (YMHOXaKTCA Ha
NonNpaBoYHbIN KOIPULMNEHT - 06bI4HO B npegenax 0,6-0,75).

4. Mpun 3KpaHNPOBaAHUUN OTKPLITOrO CTOAKa MeTanIMyeckum aKkpaHoMm obLimm Ten-
NOBOM NOTOK BepTUKanbHbIX TPY6 CHMxaeTca B cpegHeM Ha 25%.

5. Mpwu ckpbiTon Npoknagke Tpyd B rnyxonm Goposge o6WMin TEnnNoBOW MOTOK
cHmxkaeTcs Ha 50%.

6. Mpwn ckpbiTOM Npoknagke Tpyd B BEHTUNMpyemon 6oposae obLumin TennoBom
noToK ymeHbLuaetcsa Ha 10%.

7. O6Lwmi TennoBomn MOTOK OAMHOYHBLIX TPYD, 3aMOHOMNYEHHbLIX BO BHYTPEHHUX
neperopoakax 13 Tsxeénoro 6etoHa (Aser = 1,8 BT/(M-°C), pser = 2000 kr/m®), yBenuun-
BaeTcsa B cpegHeM B 2,5 pasa (npu oknenke cteH obosimm B 2,3 pasa) No CPaBHEHUIO CO
crnyyaemMm OTKPbITOW YCTaHOBKW. [1pn 3TOM MoOnesHbI TEnroBOW MOTOK COCTaBnseT B
cpeaHeM 95% ot obuwero (B Kaxgoe M3 CMEXHbIX MOMeLLeHU NOoCTynaeT NnosioBUHa
MONEe3HOro TENIOBOro NOTOKA).

8. OOwmM TenNnoBOM MOTOK OT OAMHOYHbLIX TPYO B HaPYXHbIX OrpaXXaeHusix n3
TspKkEnoro 6eToHa (Aser = 1,8 BT/(M-°C), peer = 2000 Kkr/M>) yBEnMuMBaEeTCS B CpeHEM B
2 pa3a (npu oknenke cteH oboamu B 1,8 pasa ), NpMYEM NONE3HbLIN TENOBOW NOTOK Mpun
HanU4MM TEeNoN3oNALMN Mexay Tpybon U Hapy>KHON MOBEPXHOCTbIK CTEHbI COCTaBIISA-
eT B cpeagHeM 90% oT obuiero.
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