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Yeaxaemsie konneau!

000 «Bumamepm» npednazaem Bawemy eHUMaHuK peKoOMeHOayuu no npume-
HeHulo mpaemobe30MacHbIX CMalbHbIX CeKUYUOHHbIX mpy6Gyambix paduamopoe anum-
Ho20 knacca «Zehnder Charleston» u «Zehnder Charleston Completto», uszomoensie-
Mbix 2epMaHckol gpupmoli «Zehnder GmbH».

PexomeHdayuu cocmaesieHbl NPUMeHUMeNbLHO K POCCUliCKUM HOPMamueHbIM yc-
J108USIM C y4EMmMOM ebiCKa3aHHbIX Ha cbe3dax ABOK npednoxeHuli o pacwupeHuu doc-
moeepHbIx OaHHbLIX, He06x00UMbIX Ans Nod6opa omonumensHsix npubopos npu npo-
eKmupoeaHuu cucmem OMON/IEHUs1 U ekyiloYalom AonosIHUMenbHbLle Mamepuans! co-
anacHo CHull 41-01-2003 «OmonneHue, seHMuUNAyusl U KOHOUUUOHUPOBaHUEe», menso-
eble xapakmepucmuku mpy64amsix paduamopose npu ux npucoedGuUHeHUU K mensonpo-
eodam cucmeMbl OMOIJIEHUS] MO CXeMaM «CHU3Yy-88epX» U «CHU3Y-8HU3», KOMoOpbie 6
3apy6exHbIX npocnekmax u Kkamasozax He npedcmasesnsilomces, a makke 0aHHble M0 Ko-
agpcpuyueHmam 3amekaHusi Ons cayyaee ycmaHoeku amux paduamopoe e odHompy6-
HbIX cucmemMax omonJseHus.

Aemopsb! pekomeHOayuli: kaHO. mexH. Hayk CacuH B.W., kand. mexH. Hayk Bep-
wudckuii I".A., unxeHepsl [pokonerko T.H. u KywHup B.[. (nod pedakyuel kaHO. mexH.
Hayk CacuHa B./.).

3amMevaHusi u nNpedIoKeHUs1 MO0 COBEPWEHCIMBOBaHUID HACMOAWUX PEeKOMeHOa-
yuli aemopsi npocssim Hanpaensamb no adpecy: Poccus, 111558, Mocksa, 3enéHbiii npo-
cnekm, 87-1-23, dupekmopy OO0 «Bumamepm» CacuHy Bumanurw HUeaHosu4vy unu no
men./¢pakc. (095) 482-38-79, ¢pakc. (095) 482-38-67 u men. (095) 918-58-95.

OcHoBHble XapakTepucTuk paguatopoB «Zehnder Charleston»

. EanHuuya
HaumeHoBaHue nokasaTtenen NIMEpeHUs Benuuuna
Pabouee n3bbITOMHOE AaBneHne TENNOHOCUTENS AN paauaTto-
pOB C KonM4ecTBOM Tpy6 no rnybuHe cekuum 2 - 4, He Gonee: MMa
- NP CEPUINHOM BbiMyCKe 1
- N0 cnewusakasy 1,6
UcnbiTatenbHoe AaBneHue ANs pagvMaTopoB C KOMMYEeCTBOM
Tpy6 no rnybuHe cekuuu 2 - 4, He meHee: Mna
- PN CEPUAHOM BbINyCke 1,5
- Mo cneu3akasy 2.4
MakcuManbHasa Temnepatypa TerfioHocuTens °C 120
'nybuna paguaropa (5 Tunopasmepos) MM 62 -210
BbicoTa paguatopa MM 190 - 3000
OnuHa 6noka paguaTopa 3aBOACKOrO U3roTOBNEHUS MM 92 — 2944
3Hayenus pH Boabl:  onTMManoHbIe _ 83-9
O0NYyCTUMbIE 8-95
CopgepxaHue kucniopoaa B Boge, He bonee mkr/om® 20
KoadhduumneHTbl MeCTHOIO CONPOTUBNEHUS NPU CTAHAAPTHLIX 29_29
cxemax GokoBoro noacoeauHeHus, pacxoae TennoHocutens 60 - ( 40— 4,6)
Kkr/4 n noasoakax dy 15 mm (d, 20 Mm) ’ '

CraHaapTHbIA UBET NOKPLITUA — NO FPYHTY NOpOLLKOBanA amans 6enoro ueta RAL 9016

© 000 «Buratepm»
2005
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1. OCHOBHBbIE TEXHUNYECKWME XAPAKTEPUCTUKN CTAJIbHbIX
CEKUMOHHBIX PAONATOPOB «ZEHNDER CHARLESTON>
N «ZEHNDER CHARLESTON COMPLETTO»

1.1. Mpepnaraemble crneyvanucTam pekoMeHZauun Mo NPUMEHEHUI0 CTaslbHbIX
TpybuaTbIX CeKUMOHHbIX pagunaTopoB «Zehnder Charleston» n «Zehnder Charleston
Completto», u3rotTaBnMBaeMbiX repMaHckolr dmpmoin «Zehnder GmbH» (Zehnder
GmbH, Almweg 34, D-77933 Lahr Postfach 2126 D-77911 Lahr, BDR, Ten. +49 (7821)
58-63-92, cpakc +49 (7821) 58-64-06), paspaboTtaHbl OOO «Butatepm» (Poccus,
111558, MockBa, 3enéHblin npocn., 87-1-23, Ten./chbakc: (095) 482-38-79, dpakc. (095)
482-38-67, Ten.: (095) 918-58-95) Ha ocHOBe MPOBEAEHHbLIX B OTAES€ OTONUTESIbHbIX
npnuéopoB u cuctem otonneHus Oryrn «HUWcaHTexHWKn» TenaorngpaBanyecknx 1
MPOYHOCTHbIX UCMbITAHUIA NPeACcTaBUTENbHbIX 06Pa3L0B HAa3BaHHbIX BbILLE PaAnaTopoB
no 3akasy npepacrasuTenbcTBa upmbl «Zehnder GmbH» B Poccumn - OO0 «LleHaep
'm6X» (appec: Poccus, 115419, MockBa, 2-oii PowwHcknii npoe3g, 8, n/a 116; Ten.
(095) 232-22-49, chakc (095) 232-21-45; www.zehndergroup.ru.j.

1.2. PekomeHgauum paspaboTaHbl No TPaAWLMOHHON AN5 OTeYeCTBEHHOW npak-
TukM cxeme [1], [2] ¢ ncnonb3oBaHMeM AaHHbIX 419 nogoéopa v NpocnekTHbIX MaTepua-
nos dmpmbl «Zehnder GmbH».

1.3. CranbHble TpybuyaTble CEKUMOHHbIE

paanatopbl «Zehnder Charleston» (puc.1.1) n
X MoamdvKaumy COo BCTPOEHHLIM TEPMOCTATOM
«Zehnder Charleston Completto» - TpaBmob6e-
30MacHble U TMrMeHnYHble oTonuTesbHble Npubo-
pbl  Knaccuyeckoi hopmbl,  LUMpoYaiiled  Ho-
MeHK/1aTypbl TUMOPa3MepPOoB Mo r1y6uHe, BbicoTe
N ONIMHe, npefHas3HayeHHble ANA OTOMJeHus
nomeLLeHnid 34aHnii pasIMYHOro HasHavyeHus,
B TOM 4uC/le AEeTCKMX U MeaULUHCKUX.

CBoeli NonynsipHOCTbIO CTaslbHble TPy6OYa-
Tble paguartopbl 0653aHbl BbICOKOMY TENI0BOMY
KomdpopTy, obecneunmBaeMomy 3TUMKM npubopa-
MW, 6narogaps ONTUMaslbHOMY COOTHOLLEHUI0
NIYYNCTOA N KOHBEKTVMBHOW COCTaBAAKOLWMX Ten-
nosoro notoka. LUnMpokas HomeHKNaTypa mMo-
CTaB/IAEMbIX TUMOPa3mMepoB Mo rabaputam u Te-
M/I0MNIOTHOCTU MO3BOJISET ONTUMasIbHLIM 06pa-
30M pasmeljaTb paguatopbl «Zehnder Charles-
ton» B OTan/IMBaeMbIX NOMELLEHUNSX.

MoMMMO yKa3aHHbIX Bbllle MPeMMyLLEeCTB
OTMETUM TaKke BO3MOXHOCTb YI/IOBbIX W pagu-

YCHbIX WCMOJSIHEHWIA 3TUX paguaTopoB, CaMmbIX

pasNMyHbIX BMAOB MOAKIOYEHUS MOMUMO TPAAWLIMOHHOIO GOKOBOro, WMCMNOMb30BaHWe
LUMPOKOTO psiga npegnaraemblx A1 3TUX paguaTopoB akceccyapoB. [ns pagnatopos,
yCTaHaBNMBaEMbIX Ha CTOWKax Yy CM/IOHOTO HapYXHOr0 OCTEKNIEHUs, WU3rOTOBUTENb
[aéT 3aKka3uuky BO3MOXHOCTb OCHalleHus npubopa oTpaxalowymM 3KpaHoOM K3 6e30-
MacHOro NPo3payHoOro CTeka Co CKPYMEHHLIMU yriaMn U TO/LWMHON 6 MM € Tepmo3a-
LWMTHBLIM CMI0EM. DKpaH KPenuTCsl Ha crneumasibHbIX, NOCTaBASEMbIX BMECTE C paguarto-
poM fepxaTensax u pasmelaeTcs Mexay npubopoM U HapyXHbIM OCTEKIEHWEM, Tem
cambIM CHWkasi 6ecnonesHble Ten0NoTepPU, He YXyALlas BHELHWA BUh paguatopa co
CTOPOHbI OCTEK/EHNS.


http://files.stroyinf.ru# 
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1.4. OcHoBHbIM 3nemeHTOM papguatopos «Zehnder Charleston» u «Zehnder
Charleston Completto» sBnsieTcs cranbHas cekumsi, COCToALaa U3 2-x LUTamrnoceap-
HbIX FOSIOBOK, OAWMHAKOBBLIX Yy Bepxa v HU3a npubopa co CTOpOHbI ero (poHTa M Thina,
COEANHEHHbBIX METOOOM 3SIEKTPOKOHTaKTHON CBapKuW C KpyrnbiMu Tpybamu pasnu4Hou
AfNWHBI C KONUYECTBOM OT 2 A0 6 WTyk no rnybuHe cekunn. [OMoBKM K3roTaBNMBAOTCH
13 HU3KONErnpoBaHHOW ctanu TonwmHon 1,5 MM. Tpybul UMEIOT HapyxHbIA anameTp 25
MM U ToAWwmHy 1,25 mMm.

HapyxHble WwBbl B MecTax cBapku ronoBok U Tpy6 oTwnudoBaHbl U NpakTU4ecKn
He 3aMeTHbl. OTAenbHble cekuun AnuHOK 46 MM COeAMHSIIOTCA B GROKM CBapKo#N no
BCEMY nepumMeTpy OTBEpCTUIA ronoBok. KonnyecTso cekuun B 6noke onpegenseTt AnvHy
papnatopa B c6ope. B kpailHMe OTBepcTUs CBapHbIX GMokoB pagnaTtopoB BBapeHbI
BTYNKN ¢ Tpy6HoW peabboint G 1" y aByxTpybHOW no rnybuHe mogenu u G 1%4" y Bcex
ocTanbHblX, B KOTOPble B 3aBUCUMOCTW OT HEOGXOAMMOCTU BBUHYMBAEIOTCA rhyxue u
npoxoaHbie npobku G %", 12" unu %". OtmeTuM, 4To 6nOKN MOTyT BbITh OCHaLLEHb! f0-
MONHWUTENBHO NpUBaPHLIMU NaTPybkamu, HanpuMep, ANA HWKHEro Wi BEpXHero noa-
KMOYEHUs! K NOABOAALIMM TENoNPOBOAaM M MPUBapHLIMKA CTOMKaMK ANS HanonbHOM
YCTaHOBKM.

1.5. HomeHknatypa pagumatopoB «Zehnder Charleston» v «Zehnder Charleston
Completto» npegcTaBnena Ha puc. 1.2 1 1.3 1 B T1abn. 1.1.

2 3 4 5 6
TPpy6ku  TpyGkn Tpy6ku Tpy6oK Tpy6ok
100 136 173 210
@) (& (] (]
z|%
\Y
Puc. 1.2. HomeHknaTtypHsIi pag paguatopoB «Zehnder Charleston»
_110. 136 173 210
D (] ® &
n 3

Puc. 1.3. HomeHknatypHbiii pag paguatopoB «Zehnder Charleston Completto»



Ta6nuua 1.1. HomeHknaTtypa paguartopoB «Zehnder Charleston» u
«Zehnder Charleston Completto»

g x| Homuma- YcnoeHoe 0603HadeHue mMoaenen
5 P fbHaa 2-x Tpy6- 3-x Tpy6- 4-x Tpy6- 5-u Tpyo- 6-1 TpyO-
a 5| Beicora HbIX HbIX HbIX HbIX HbIX
g S| papva-
9 o TOpa
(2]
den AW || R
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
H 550 2055 3055 4055 5055 6055
g 570 2057 3057 4057 5057 6057
2 600 2060 3060 4060 5060 6060
% 750 2075 3075 4075 5075 6075
Iz 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
s 4200 2420 3420 4420 5420 6420
e 4500 2450 3450 4450 5450 6450
s 4800 2480 3480 4480 5480 6480
c'j[ 5000 2500 3500 4500 5500 6500
5) 5200 2520 3520 4520 5520 6520
= 5500 2550 3550 4550 5550 6550
5800 2580 3580 4580 5580 6580
6000 2600 3600 4600 5600 6600

IMpumeyaHue: no cneysakasy mo2ym 6bimb u32omoesieHbl Modenu paduamopoe
dpyaoli ebicomsl.
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HomeHknatypa xapakrepusyeTca konuyectesom Tpyb no rnybuHe cexumin n Ho-
MWHanNbHOM BbLICOTOW paguartopa, KoTopas B psge crnydYaeB oTnuyaeTcs oT obiein
cTpouTensHol (3ddexkTnBHON) BbICOTLI paguatopa BH.

O6uwas anuHa (BL) ctanbHeix TpybBuateix paguatopoB «Zehnder Charleston»
paBHa CyMMe MNpOU3BEAEHUSI KONMUYECTBA CEKUUW Ng Ha ANUHY cekumn (L.=46 mMMm) n
AnuHbl 2 Npobok (2x14=28 mm), T.e. BL= [(n; x 46) + 28] 1%, MM, a y paguaTopoB
«Zehnder Charleston Completto» oHa yBenuyeHa Ha pasmep BbineTta Tepmocrata A.
O6bivHo A=105 Mm npu ycTaHoBKe Ha 3aBoge Tepmocrtata AV6 upmMel «OBEeHTpoN»
unu cneunanbHbIX BEHTUNLHLIX knanaHoe «LleHaep» (OV 1" ans aByxTpy6HeIX MOoae-
nedn n OV 1 %" gna 3-6 TpyGHbix Mogenei). Obwana Beicota BH y paguatopos co
BCTPOEHHbLIM TEPMOCTaTOM yBenu4eHa Ha 14 MM 3a CHET BbICTyNa AOHHLIX NaTpyOKoB.

1.6. CranbHble paguartopbl hupMel «Zehnder GmbH» noctaBnstoTcA 3aka34vuky
B BUJe LenbHOCBapHbiX 6NOKOB U3 OTAENBHBLIX CeKUni, Mbl ByaeM Ux HasbiBaTb CeKUU-
OHHbIMU.

TpaHCnopTHLIE OrpaHUYeHusl NpU OTIPy3ke C 3aBoda OnpeaensioT Makcumanb-
HYIO ANMHY cBapHoro 6roka paguaropa B 3aBUCUMOCTU OT Konvuyectsa Tpyb no rnyou-
He cekuuu u eé BbicoTbl (Tabn. 1.2). PaguaTopbl, ANMHA KOTOPbIX NPeBbILAET yKasaH-
Hble B Tabn. 1.2 MakcumanbHble OrpaHu4YeHnsi, NOCTaBNAITCA OTAeNbHbIMU Bnokamu.
Mx cbopka OoMmKHa OCYLLECTBNATLCA C NOMOLLLID HUunnenein. HeoGxoaumoe konuyect-
BO HUNNenen (ons pagnaTopor ¢ AByMS Tpy6amu B cekuun - 1", Ans paanaTtopoB C KO-
nuuyectsom Tpy6 B cekumm oT 3 go 6 - 1%4") noctaensietcs 6ecnnaTtHo BmecTe ¢ Brioka-
MU pagmaTopos.

B kayecTBe ynnoTHWTEnei QOMYyCKaeTCs WCMNOMNb30BaHWe TOMNbKO (PUPMEHHbIX
NpoKNagoK, MOCTaBMNAEMbIX BMECTe C paguaTopHbIMK Grnokamu.

Ta6bnuua 1.2. MakcuManbHOe KONMUYECTBO CBapHbIX CEKLUA B OAHOM
6noke Tpy64aThbix paguaTopoB, nocTaBnAeMbix cdupmoit «Zehnder»
(TPaHCNOpTHbIE OrpaHUYeHus)

MakcumanbsHas AnuMHa paguaropa npu Bbicote
KonuuecTso
Tpy6 B Cek- Huom OT 190 Ao 900 mm Huom > 900 go 3000 mm
uum paguna- KonuuecTtBo OnvHa pagua- KonuuecTtBo [nuHa pagva-
Topa, WT. cekumii B pa- | Topa B cBope, | cekuuii B pa- | Topa B c6ope,
guarope, L. MM puarope, LT. 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. Bee ctanbHble Tpy6yaTblie paguaTopbl UMEIOT BbICOKOKAYECTBEHHOE MPYHTO-
BOYHOe nokpbiTue. OTo obecneunBaeT 3hEKTUBHYIO 3aLUMTY TennooTaalowen no-
BEPXHOCTU OT HapyXHOW kopposuu. MNocne kaTadopesHOn TEPMONAaKUPOBKU OCYLLECTB-
NseTcA noKpacka NOpPOLLKOBLIMW aMansaMu B anekTpocTatudeckom none u3 700 useToB
nanutpet RAL 1 NCS S. No otaenbHoMy 3aka3y BO3MOXHbI f1t0bble LUBETOBbIE OTTEHKM,
B YaCTHOCTW NOKpbITUE Npo3payHbiM Nnakom Technoline. Bo3MOXHO Taioke OLIMHKOBAH-
HOe UCNOonNHeHwWe.

Mpv OTCYTCTBUM cneumanbHOro 3akasa paauaTopbl NOCTABNATCA OKpalUEHHbI-
MM MOpOoLLIKOBLIMU 3Manamu 6enoro useta RAL 9016.
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1.8. OcHOBHble TexHUYeckue XapakTepucTuku paguatopoB «Zehnder
Charleston» (c y4éToM aaHHbIX Tabn. 1.1 n 1.3):

- ANVHa MUHUManbHas ot 92 MM (ABe cekuun);

- ANWHA MakcumarnbHasi — CornacHo AaHHbIM Tabn. 1.2;

- rnybuHa ot 62 0o 210 mwm;

- MakcumarnbsHoe pabouyee u3bbLITOMHOE faBMEeHWe TENNoHOCUTens Ana pagna-

Topa ¢ konnyecTsoM Tpy6 no rnybuHe cekumm ot 2 Ao 4-x — 1 Mla;

- TO e npu konuyectse Tpy6 no ry6uxe 5 n 6 — 0,87 MMNa;

- UcnbiTaTenbHOe AaBlieHue He MeHee, cooTBeTcTBeHHO — 1,5 n 1,3 MMMa;

- MakcumansHas Temneparypa TennoHocutens — 120°C;

- BO3MOXHbl UCMONHEHUA no 3aka3y Ha Gonee Bbicokoe pabouee naBneHune Te-

nnoHocutens — Ao 1,8 MMa npu ucneiTatenbHOM He meHee 2,4 Mla.

Y paguartopoB «Zehnder Charleston Completto» n3-3a yctaHOBKM BCTPOEHHOrO
TepMocTaTta MUHUMarNbHOE KOMMYECTBO CEKUWn paBHO 3, T.€. C YYETOM BbineTa TepMo-
crarta v AnuHbI 3arnywwky oblias aAnvHa MUHUMarnbsHOro TUNopasmepa paeHa 257 mm.

M3rotoBnenue pagunatopoB «Zehnder Charleston Completto» ¢ yuétom npoyHo-
CTHbIX CBOICTB TEPMOCTATOB Ha NOBLILIEHHOE paboyee AaBneHUe He NPeRYCMOTPEHO,
a MakcuMarnbHas TemnepaTtypa TennoHOCUTENs OnNpeaensieTCA U3roTOBUTENEM TEPMO-
CTaToB M 06biuHO He NpeBbiwaet 120°C.

1.9. KoHctpykuus paguatopoe «Zehnder Charleston» no3sonsieT ocywecTensatb
nogkroYeHne K TennonpoBogaM CUCTEM OTONMEHWUS NO CaMbIM Pa3fMYHbLIM BapaHTaM
(tabn. 1.4).

Homep cxembl MoAkniodeHUst papguaropa onpefensaeTcsi pacnonoXeHWeM ero
npucoeauHUTerbHbIX NaTtpybkos (noasogswero — V u obparHoro R). Ha cxeme gana
Tpéx3HayHas (Mnu ABy3HayHas) uudpa, nepebie Ase (UK nepsas) 03HayaloT HoMepa
npucoeauHuTenbHbIX NaTpybkos. TpeTbsa uudpa (Mnu BTOpasn) — BUA NOACOEAMHEHUS
(Hanpasnenue aBuxeHua tennoHocutens). 0 — 6okoBoe OAHOCTOPOHHEE W pasHoO-
CTOPOHHEe; 3 — HWXKHee «CHU3Y-BHWU3»; 4 — BepxHee «CBepXy-BBepx»; 7 — «CBepXy-
BHWU3» U KCHU3Y-BBEPX».

Papunatopbl ans nogknioveHus no cxemam 120, 340, 140 u 320 ABNAIOTCA CTaH-
0apTHbIMK KU nocTaensilotca 6e3 gononHutensHoN nnatbl. Pagnatopel, o6ecneynsato-
LiMe BO3MOXHOCTb NOAKIIOYEHUA K CUCTEMAM OTONMEHUA NO BCEM OCTaslbHLIM CXeMam
(tabn. 1.4), ocHaleHb! cneuvanbHBEIMU NPUCOEAUHUTENBHBIMU naTpyBkamu, pacnono-
JKEeHHbIMWM BHU3Y unu BBepxy npubopa, cneunanbHbIMU pasaenuTenbHeimu wanbamn
(cTaHAapTHLIMKU C OTBEPCTUSIMUA B CEPEMHE «O» UMW MYXMMU «®)»), BO3AYX00TBOAMM-
Kamu «L» u npobkammn ana cnycka soabl «E».

Bce cneuuanbHble cxeMbl NOAKNIOYEHUS] NOCTaBAAIOTCA 3a AONOAHUTENLHYIO
nnary. :
Bonee noapo6HO 0COBEHHOCTU cneuuanbHbiX CXeM NOAKIIOYEHUA PAaCCMOTPEHbI
B pa3gene 2 HacTosILMX pekoMeHaauun.

1.10. B Tabnuue 1.3 npuBeaeHbl OCHOBHbIE rabaputel U TENMoBbIEe NokasaTenu
paanaTopos ¢ 2-, 3- u 4-Tpy6HbIMM NO rNybuHe cekumsamu, noctaensemMbix B Poccuio.
TennoBble xapakTepucTuku aTux paguartopos npusepeHsl HT® OO0 «Butatepm» no
pesynbTaTaM vcnbiTaHui UX NpeAcTaBUTENbHLIX 06pa3uoB NPU POCCUICKUX HOPMaTHB-
HbiX YCnoBusx [3]: pasHOCTM cpeaHeapudMeTUHECKONn TeMnepaTypbl TENNOHOCUTENS B
npubope 1 TemnepaTypbl BO3Ayxa B UCMbITaTENbHOW kamepe (TeMnepaTypHOM Hanope)
© = 70°C npu aBMWKEHUM TENJIOHOCUTENA Yepes Npubop NO CXeME «CBEPXY-BHU3» U €ro
pacxoge M;=0,1 kr/c (360 Kr/4) Npy OTHECEHUN 3Ha4eHUI TennoBoro noTtoka K 6apo-
meTpuyeckomy aasnenuo 1013,3 rMa (760 mm pT. CT.).



Ta6nuua 1.3. HoMeHknatypa u TexHU4eCcKkue XxapakTepMCcTUKN CeKuui
paauaTtopoB «Zehnder Charleston», ucnbiTaHHbIX Npyn
pa3pa6oTke HaCTOALMX peKOMeHAaLUi

HOMMH?' FabaputHble U npucoeanHu- I'Inou.Lam-:. O61EM
Mogensb NbHBIM | TenbHbIe pasMephl CeKLUU, MM | HapyXHOW Macca BOAbI B
pagua- | Tennosown (puc. 1.2) nosepxHo- | (cnpasouHas), ceKumm
Topa NOTOK Quy, rny6u- | CTW Harpe- K vV 1
BT BH N Ha Ba fc, M2 ’
2026 32 260 202 62 0,041 0,4 0,3
3026 43 260 194 100 0,058 0,6 0.5
4026 56 260 194 136 0,078 0,9 0,7
2030 36 292 234 62 0,047 0,5 0,34
3030 49 300 234 100 0,067 0,7 0.6
4030 64 300 234 136 0,09 1,0 0,7
2035 42 342 284 62 0,055 0,6 0,4
3035 56 350 284 100 0,078 0,9 0,6
4035 74 350 284 136 0,106 1,2 0,8
2037 43 366 300 62 0,057 0,62 0,42
3037 58 366 300 100 0,08 0,96 0,6
2040 48 392 334 62 0,064 0,66 0,46
3040 64 400 334 100 0,09 1,0 0,7
4040 84 400 334 136 0,12 1,4 0,9
2045 53 442 384 62 0,071 0,7 0,5
3045 71 450 384 100 0,1 1,1 0,7
4045 94 450 384 136 0,14 1,5 1,0
2050 58 492 434 62 0,078 0,8 0,5
3050 79 500 434 100 0,113 1,2 0,8
4050 103 500 434 136 0,155 1,7 1,0
2055 64 542 484 62 0,086 0,9 0,6
3055 86 500 484 100 0,125 1,3 0,9
4055 113 500 484 136 0,17 1,9 1,1
2057 66 566 500 62 0,09 0,96 0,62
3057 87 566 500 100 0,13 1,36 0,9
4057 117 566 500 136 0,175 1,93 1,14
2060 69 592 534 62 0,095 1,0 0,66
3060 93 600 534 100 0,142 1,4 0,9
4060 122 600 534 136 0,19 2,0 1,2
2075 84 742 684 62 0,115 1,2 0,7
3075 114 750 684 100 0,175 1,7 1,1
4075 149 750 684 136 0,235 2,5 1,4
2090 98 892 834 62 0,145 1,4 0,8
3090 133 900 834 100 0,21 2,1 1,3
4090 175 900 834 136 0,28 2,9 1,7

Mpumeyvarue. BH - obwan ctpoutensHasn (acdhdexTuBHanA) BoicoTa paauatopa; N — paccrosxue
MEeXAY OCAMMU NMPUCOEANHUTENLHLIX OTBEPCTUMN (MOHTaXHAA BbICOTa) — CM. puc. 1.2,
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Ta6nuua 1.4. BoamoxHble BapuaHTbl CxeM NOAKIIONEHUs NaTpy6kos paguaTopos
«Zehnder Charleston» k noasogsIMm TennonposogaM CUCTEM OTOMNNEHNSA

Bup noacoeauHeHusn CxeMmbl
v-fi 3L
OpHocTopoHHee acle |
v L iLfr 3V R $ L
1 3 11 3
Pa3HocTopoHHee ; < O
1 3 Lh 3
Rt ale-Vv
Jal. Jel, &7
[e) Ei2 4]
il 3L Lf 3 Lf 3
2]@ 1 @ 4 12 4
v R R
CHU3y-BHU3 o

L Y
LS
-~ <

»
£
®|<
<

Csepxy-BBepx

(R
®
AW
m
m
-
TN

CBepxy-BHU3 :

-
=

@,

CHuay-BBepx

2
vio

BokoBoe ropuaoHTanb- 0 3L
HOE NoA BEHTUIIb TUNA VR @
«Panupa» £ :
HwxHee BepTukanbHoe 0 3L
noa BeHTUNb Tuna A @ .
«Panuvpa» vmi

YcnoBHble 0603HaYeHus:

V — nopatowumii tennonposoa; R — obpatHbiil Tennonpoeop; L — BO3ayx00TBOAUMK;
E - cnyck Bogkl; O — pasgenutenbHas wanba ctaHgapTHas

® — pasgenutencHas waiiba rnyxasn (100% BogOHENPOHULIAEMOCTH)

HoMuHanbHblE 3HAYEeHUs TennoBoro NoToka paauatopoB «Zehnder Charleston»,
NpucoeanHAEMbIX K MOABOASALIMM TEMMONPOBOAAM MO HECTAHAAPTHLIM CXeMam noa-
KIMIOYEHUS (3a UCKNIOYEHNEM ClyvaeB OAHOY30BOro NOAKMNOYEHUS C MOMOLLbLIO BEHTU-
neu Tuna «Panupa»), He3HaYUTENbHO OTNMYAIOTCA OT 3HaYeHUI HOMUHANBHOIO TeNno-
BOrO NOTOKA MpU CTaHOAPTHLIX cxemax GokoBoro noakndeHust (B cpeaHeM Ha 1-3%
MEHbLLIE), NO3TOMY UX MOXHO NPUHUMATL COMMAacHO AaHHbIM Tabnuubsl 1.3 ¢ nonpasoy-
HbiM KoadhuumeHTom 0,98. JTa pekoMeHaaUMA NPUHATA C YHETOM pe3ynbTaToB UCMbI-
TaHwih paguaTtopa «Zehnder Charleston Completto», nposegérHbix OO0 «Butatepm».

Bonee noapo6HO 3aBMCMMOCTL TEMMOBLIX NOKasaTenen OT PasNUYHBLIX CXem
NOAKMNIOYEHUs1 paCCMOTPEHA B pasferne 4 HaCcTOSILLUX PEKOMEeHAaLMNA.

MpeactaBneHHble B TabN. 1.2 TennoBbie XapakTEPUCTUKKN, NOMyYeHHbIE NO poc-
cuiickuM HopMaTusaM [3], okasanucb 6NM3kMMKM K NPOCMEKTHBIM, YTO XapaKTepHO ans
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3apybexHblx Tpyb4aTbIXx pagMaTopoB 3MUTHOMO Kracca, XOT POCCUWACKME U eBponen-
CK¥€ YCIIOBUS UCMbITAHWI HECKOMBKO OTIMHAIOTCA.

CornacHo esponeickum HopMaMm EN 442-2, ucnbiTaHusi oTonuTenbHbIX Npubo-
POB MPOBOAATCA B M30TEPMUYECKON Kamepe C MATbIO OXNaXAAeMbIMN OrpPaXKOESHUAMU
6e3 yTenneHus sanpubopHoro yyactka. OTevecTBeHHblE e HOpMbI [3] 3anpeLyaloT ox-
naxpgaTtb Non 1 NPOTUBOMOMOXHYIO OTONUTENbHOMY NPUBOPY CTeHy u TpebyioT yTenne-
HUS 3anpuBopHOro ydyacTka, 4To Bnuxe Kk peanbHbIM YCNOBUSM SKcniyarauun npubo-
POB, HO CHMXaeT NYy4YUCTYI0 COCTaBSIOWYIO TennooTaaum ot npubopa K orpaxaeHusm
nomeLleHus. 3apybexHble npubopbl UCMLITLIBAIOTCA 0BbIYHO Npu nepernage Temnepa-
Typ TennoHocutens 75-65°C (paxee npu nepenage 90-70°C), xapaktepHoM Ans AByX-
TPYGHbIX cuctem oTonsieHus. Mpu aTom pacxon TENNOHOCUTENA SABNAETCH BTOPUYHBLIM
napaMeTpomM, T.e. 3aBUCUT OT TENOBOW MOLLHOCTM npuGopa u npu UcnblITaHuAX npeg-
cTaBuTenbHbIX 06pasuos (okono 1-1,5 kBT) oBblMHO Haxoautcs B npegenax 60-100
Kr/4. B TO e BpeMsi cornacHo oTe4ecTBEHHON MeToauke [3] pacxop ropsyen soas! ve-
pe3 npubop HopmupyeTca (360 Kr/4) n xapakTepeH Ans o4HOTPYOHLIX cucTem oTonne-
HWUS NpW YCrOBUM NpoXoAa BCeil Boabl, UAyLLei no CTosKy, Yepes npubop. Mpu ucnbi-
TaHWsIX NpegcTaBuTeNbHbIX 06pa3suos npubopoe MowHocTbio 0, 85-1 KBT u ocobeHHo
ManbIX TUNOpa3MepoB NO OTEYECTBEHHOW METOAMKE nepenaj TemnepaTyp TENNOHOCK-
Tens B npubope cocraeBnset 1-2°C, 4YTO NPUBOAMT K U3OTEPMUYHOCTU HapyXHOW no-
BEPXHOCTM Harpesa nNo BepTukanu npubopa. MNpu sToM BO3AyX, NOAHMMAACL MpU Ha-
rpese, BCTpeyaeT TENJI00TAAIOWYIO NOBEPXHOCTL NPaKTUYECKU OOQHON U TON Xe Temne-
paTypbl, YTO AAET HECKONbKO MEHbLUWI aPdeKT HapYXHOW TennooTaayn no cpasHe-
HUIO CO Cny4Yyaem OMbIBaHWUSA NMOBEPXHOCTM C BO3pacTalolen no BbicoTe TemnepaTypoun
(npvmepHo ot 65 o 75°C B pacuyétHom pexume). C Apyrodi CTOPOHBI O4EBUAHO, YTO
npu 6onblem pacxoae BOAbl U COOTBETCTBEHHO GonblUei e€ CKOpOCTU B kKaHanax npu-
6opa Bo3pactaeT ahheKTUBHOCTL BHYTPEHHEro TennoobmeHa. BaaumocssAsb 3TUX U
psina Apyrux akTopoB M onpegensieT 3a4acTyid pasnvyue TEnnoBbIX MokasaTtenew
OTONUTENbLHLIX MPUOOPOB, UCMLITAHHLIX N0 OTEYECTBEHHON U €BPONENCKON METOAUKaM.

C y4&TOM U3NOXEHHOro He noAaTeepXaaeTcst 06bIYHO NPUHUMAaeMas B 3apybex-
HbIX Kararnorax nponopU1OHanbHOCTb TENSOOTAAYN PaanaTopoB X ANMHE, XOTS Y pa-
AnatopoB «Zehnder Charleston» n3-3a oueHb Manon AnNuHL CEKUUM OHA HapyluaeTcs
He3HaunTeneHo. OcobeHHoCTH Tennonepeaayy pagvaTtopoB NPU «HECTaHAAPTHLIX»
cxemax ABWKEHUSA TENNOHOCUTENSA U 3aBUCMMOCTU €€ OT KOnM4yecTBa Cekuuii B pagva-
TOpe paccMOTPEHbI B YETBEPTOM pasaerie pekomMeHaaLui.

Obpaliaem elg pas BHUMaHWEe CMeumanucToB Ha TOT ¢akT, 4TO poccuickue
HOPMbI OTHOCAT HOMWHAanNbHbIMA TEMNMOBOW MOTOK K TeMnepaTypHomy Hanopy 70°C, xa-
pakTepHOMY Npu OObIYHBIX AN OTEYECTBEHHbLIX OAHOTPYOHbIX CUCTEM OTOMMEHUs na-
pameTpax TennoHocutens 105-70°C, sapy6exHble - k TeMnepaTypHomy Hanopy 50°C
(npy TemnepaTypax TennoHocutens 75-65°C), xapakTepHoMy ansi ABYXTPYOHBIX CuC-
Tem.

1.11. B tabn. 1.5 # 1.6 npeacTaBneHbl OCHOBKbIE BUAbI HACTEHHbIX U HAMOJSbHBLIX
KpernneHuid, UCnonb3yemeix Npu ycTaHoBke paguatopos «Zehndery. XKenaemble Habo-
pbl KpenneHun MOXHO 3akasaTtb, yKka3aB Ha3BaHue KpenneHus (Hanpumep, Habop SSK),
npyu 3TOM HeobxoaMMoe KONMWYECTBO KpemnneHuit (B 3aBUCUMOCTU OT KONUYECTBA CeK-
umi B npubope) ByaeT npunoxeHo k paguartopy. Tun KpenseHus onpeaenseT paccTos-
HWe oT paguaTtopa Ao cTeHbl (cM. Tabn. 1.6). Bepxatens BH BxoauT B KOMMNEKT C Kpe-
nnexnamn CVD u BKE. B cnyuae, korga BbicoTa paguatopa npesbiuaet 1200 mm
(macca > 100 kr), npumeHeHne HaGopos kpennenwih CVD u BKE orpaHuueHo. Mpu
HWKHEM [JOHHOM Unu GOKOBOM NOAKMIOYEHUN, AIPU UCMONb30BaHWN B KayecTBe Tenno-
NpoBOJOB NMacTUKOBLIX TPYD, a Takke Npu YCNOBUW, €CNW Macca paguaTtopa npeBbl-
waet 100 kr, pekomeHAyeTCA MCNonb3oBaTb HAGOPLI kpenneHunin TKA.
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Tabnuua 1.5. Buabl kKpenneHus, UCNoNb3yeMble NPU MOHTaXe
paguwatopoB «Zehnder Charleston» u «Zehnder Charleston Completto»

Bua kpennexus

CrteHa

SsSK paguaTopa

HacTeHHoe, C HenoABWXHON dukcaumen

BeToHHasA, KUPNUYHas, AepeBsiHHas

CVD | HacTeHHoe

BeToHHas, KMpnu4Has, AepeBsHHan

BKE | HacTeHHOe

rMMNCcoKapTOHHAasA C Tennousonaunen

STF | HanonbHoOe NpuBapHoe

HFK - 01120 0o 170 mm,
- > 170 go 350 mm

HanonbHOe, perynmpyemMoe no BbicoTe:

BH |Aepxarens paguaropa npu HacTeHHOM
YCTaHOBKE (Y BEPXHErO UMW HWKHEro kpasi)

Tabnuua 1.6. KpenneHue papguatopoB «Zehnder Charleston» u
«Zehnder Charleston Completto» k orpaxaatolMM KOHCTPYKLUAM

Tun kpennexus SSK CVvD BKE
HomuHanbHas
BbiCOTa 300 — 900 mm 260 — 1200 mm 260 - 1200 mm
paguatopa
. A
WA w77
|
/, /,
2 f
WA . Z
A 7
Ockus 7 Z
Z 7
7 7 8 Z 8
7 2l il #
¢ Z
7 -1
z 7. 7 7
Pacnonoxexue | Beepxy: - Beepxy: BH + CVD Beepxy: BH + BKE
KpenneHun Buusy: SSK BHusy: BH + CVD BHuay: BH + BKE
Kon - Bo Tpy6 no
Fry6uHe ceKuAm WA, Mm A, MM WA, MM A, MM WA, mm A, MM
2 20 51 43 74 35-65 66-96
3 20 70 43 93 35-65 85-115
4 20 88 43 111 35-65 103-133
5 20 107 43 130 35-65 122-152
6 20 125 43 148 35-65 140-170
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1.12. OTonuTenbHble NpMBopbl NOCTABNAKTCA 3aBEPHYTLIMA B TEPMOYCaA0UHYIO
NNEHKY M ynakoBaHHbIMKA B KOPOBKY U3 ABOWHOIO kapToHa. YNakoBka COXpPaHAETCHA Ha
nepvon XpaHeHusi, TPaHCMOPTUPOBKM M MOHTaXa BMNMOTb A0 OKOHYAHMS OTAENOYHbIX
pabor.

Mpn oTcyTCTBUM CNEUMansHOro 3akasa paguaTopbl Npu NOCTaBKE UMEIOT CTaH-
AapTHbIE KOMNIIEKTALIMIO U pacnonoXeHne NpucoeauHUTENbHbIX NaTpy6BKoB:

- paavaTtop rpyHTOBaHHbIW M MOKPbLITLIN NOPOLLKOBOW amanbio useta RAL 9016

(6enbin);

- npo6ka rnyxas — 1 wr.;

- npobka npoxodHas (noa Bo3ayXooTBOAYMK) — 1 WT.;

- npo6Kku NnpoxodHble ¢ BHYTpeHHel pe3bboit 12" — 2 wr.;

- ynakoBKa — B TEPMOYCaAOYHYIO NNEHKY 1 KOPOOKy U3 ABOWHOTO KApTOHa;

- BUA NOACOedMHEHMUS K CUCTEMe oTonneHus — 6okosoi no cxeme 120 U3 Tabn.

1.4 (BHyTpeHHsiA pe3bba 4xV2").

Bce Bxopsilume B cTaHAapTHYO KOMNnekTauuio Npobku ycTaHoBneHsL! Ha pagua-
TOp nepes ero 3aBOACKUM UCTILITAHUEM Ha NPOYHOCTb.

B craHAapTHbIA KOMMNEKT NOCTaBKN KPenneHna He BXxoadT. Mpu 3akase cnepyeT
yKasaTb Heo6XxoanMblil BUA KpenneHus B COOTBETCTBUM ¢ Tabn. 1.5 1 1.6.

CrangapTHas komnnekraums paguartopos «Zehnder Charleston Completto» po-
NOMHUTENLHO BKMOYAET BCTPOEHHbIN BEHTUNBHBIA KnanaH cboKy B BEpXHeEW 4YacTu pa-
Avaropa, TepMocTaTUYeCKyto rornoeky «Zehnder» 1 Bo34yxXOOTBOAUMK.

Mo cneunanbHOMY 3akasy (no cneuudukauum) NOTPeGUTenb MOXeT NONYHUTb:

- MoauduKaumu paguaTopoB C APYrMMKU, OTAWYHLIMU OT CTaHAAPTHLIX pacno-
NOXEHUAMW NpUcoeauHUTENbHBIX NaTpybkoB (Tabn. 1.4);

- BO3QyXOO0TBOAYUK;

- Habop KPOHLLTEAHOB UMK CTOEK NS Kperuienust paguartopa (tabn. 1.5 n 1.6);

- UBeT oKpacku Ha Bbibop 13 700 usetos nanutpbl RAL n NCS S;

- OLMHKOBaHHOE UCMONHEHUe (AN UCNONb30BaHWA B bacceiHax);

- ocobble UCMonHeHns pagnaTopa (yrnosble U paguycHbIe);

- MoaudUKaLMm pagmaTopos BbicoTon 6onee 3000 Mm;

- cnpei Ans nogkpawusaHua paauaTopos.

1.13. Ycnosrbie 06o3HaqeHus1 paguatopoB «Zehnder Charleston» u «Zehnder
Charleston Completto» npu 3akase OOMKHEI COOTBETCTBOBATH YKasaHHbIM HIDke Mpu-
Mepam:

Papgwatop «Charleston» 3057-10-120- 3, "-Ral 9016-CVD, rge:
3 — konuyecTso Tpyo No rnybuHe cexuuu;
057 — TpéxaHa4yHoe YuCro, XxapakTepuaylollee HOMUHAIBHYIO BLICOTY pagvaTtopa B CM
(057 cm);
10 - konu4ecTBO cekuuii B npubope;
120 — Homep nogcoenuHeHvsa no Taén. 1.4 (6okoBoe OQHOCTOPOHHEE);
% " — BHyTpeHHAs pe3bba (Npu 3akase npobok co cTtaHaapTHOW BHYTpeHHeW pe3bboit
1" e& pasmep B yCIOBHOM 0603Ha4eHUN He yKasbiBaeTCs);
Ral 9016 — ctaHaapTHas okpacka NnopoOLLKOBOW aMarnblo B 6enbiii LBET;
CVD - tun kpenneHus no Taén. 1.5 un 1.6.

Papguartop «Charleston Completto» C 3050-12-443- % "-Ral 9016-SSK, raoe:
C — ucnonHeHve «Completto» (co BCTPOEHHLIM TEPMOCTATOM);
3 — KonuyecTBo Tpy6 no rnybuHe cekuuy;
050 — Tpéx3Ha4yHOe UYWUCNO, XapaKTepusyloliee HOMUHanNbHYIO BbICOTY paguaTopa B CM
(050 cm);
12 — KONU4ECTBO Cekuuii B npubope;
443 — HoMep noacoeauHeHust no Tabn. 1.4 (HwkHee C NpaBbIM PacnonoXeHneM TepMo-
crara);
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% " — BHYTpeHHss pe3bba (Npu 3aka3e UCMNOMHEHUsI CO CTaHAAPTHOW BHYTPEHHEN pesb-
6on 12" eé pasmep B ycrnoBHOM 0603Ha4Y€HUM HE yKasbiBaeTCs);

Ral 9016 — ctaHgapTHasa okpacka NOPOLUKOBOIA 3Manbio B b6enblii LgeT;

SSK —~ tun kpennexuna no tabn. 1.5 u 1.6.

1.14. Papuartopel «Zehnder Charleston Completto» komnnekrytotcs npu ycno-
BUW OTCYTCTBUSA CMeumnarnbHOro 3akasa Tepmoperynupylowmm seHtunem AV6 ans asyx-
TPYOHBIX CUCTEM OTONMNEHUS, U3rOTOBNAEMbIM hupmon «OBEHTpON»,

Mogenu «Zehnder Charleston Completto»noncoeauHsiotca kK cuctemam OTo-
nneHus o6bIYHO NO cxemam 243, 423, 223, 443, 253 n 453 (cm. Tabn. 1.4).

1.15. CnpaBku o ueHax pagmaTtopoB «Zehnder Charleston» u «Zehnder Charles-
ton Completto» moxHO nonyuutb B npencrasutenbcTse upmbl «Zehnder GmbH»
(pexBuautb B 0. 1.1).

1.16. Paguatopbl «Zehnder Charleston» n «Zehnder Charleston Completto»
cepTucuumposarbl B Poccun B cucteme NOCT P,

1.17. ®upma «Zehnder GmbH» xpome Bbille yKasaHHbIX MOAENEeN BbinyckaeT
crieuvanbHble rmagkotpybyareie paguatopsl «Zehnder Charleston Pro» (¢ BHyTpeHHUM
aHTUKOPPO3UMHLIM nokpbiTuem) u «Zehnder Charleston Klinik», ansaiH-paguatopbl
«Zehnder Uno» u «Zehnder Duo», paguatopbi ¢ WUCNONb30BaHWMEM BEPTUKANbHBLIX
nnockooBanbHbiX TPy6 «Zehnder Excelsior», paguatopbl-ckameiikn Ha 6a3e cekuuii ¢
BepTuKarbHO pacnonoxeHHeimn Tpyb6amu «Zehnder Charleston-Bank», «Zehnder
Charleston Relax» (puc. 1.7) u ¢ ropu3oHTansHLIM pacnonoXxeHuem TpyG4aThbiX cekuui
«Zehnder Bank-radiator», paguatopbl naHenbHOro Tuna Ha 6ase BepTUKarnbHbIX U ro-
pu3oHTanNbHLIX NNOcKkooBanbHLIX TPY6 «Zehnder Nova» u «Zehnder Radiapaneel», na-
HernbHble paavaTopb! ¢ rnaakon dppoHTanbHon cteHkon «Zehnder Plano» n «Zehnder P
25», a Takke 60onblUy HOMEHKNaTYpy KOHBEKTOPOB PasfIMyHOro TUna.

Mo Bonpocam npuobBpeTeHuUs ykasavHbIX Mofenei cnedyeT obpauwiarbcs B
npegcraButenscTBo pupmbl «Zehnder GmbH».

25

120,

Puc. 1.7. Paguatop-ckameika «Zehnder Charleston Relax» mogenu CR 5026-13

1.18. dupma «Zehnder GmbH» nocroaHHO paboTaeT Hag COBEPWEHCTBOBAHUEM
CBOMX OTONUTENbHBLIX NPUGOPOB M OCTaBMNAOT 3a cOOOW NPaBo Ha BHECEHNE U3MEHEHMWI
B KOHCTPYKLMIO U3OENuii U TeXHOMNOTUYECKUA PErnameHT MX U3roToBREHWs B noboe
BpeMs 6e3 nNpenBapuTeNibHOro yBEAOMSIEHUS!, €CAK TOMBbKO OHU HE MEHSIOT OCHOBHbIX
XapaKTep1CTUK NpoAYyKUUK.

1.19. OO0 «ButaTtepm» He HECET OTBETCTBEHHOCTU 3a Kakue-nubo owubkn B
kaTanorax, Gpoluopax unu Apyrux nevaTHbIX Matepuanax, He COrnacoBaHHbIX C pas-
paboTynKamMu HaCTOALLMX PEKOMeHaaUNN.
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2. CXEMbI U 3NIEMEHTbI CUCTEM OTOMINEHUA

2.1. CranbHble CeKUMOHHble (BnoyHo-cekuMoHHble) paawartopbl «Zehnder
Charleston» npegHasHayeHbl ANS NpUMEHEHUst B ABYXTPYGHbIX M OQHOTPYGHBIX cuUcTe-
Max OTONSEHNUs 34aHUIA PasNUYHOrO Ha3HaAYeHUs.

2.2. Papnatopbl MOTYT NPUMEHATLCS KaK B HACOCHBIX UMK 311E€BaTOPHbIX, TaK U B
rpaBMTaLMOHHBIX CUCTEMax OTonneHusi. Ha puc. 2.1 gaHa cxema rpaBUTaLMOHHON CUC-
TEeMbl OTOMNJIEHUSA XKUIIOrO OHO3TaXHOro AIOMa CO CTanbHbIMU paguatopamu «Zehnder
Charleston».

3apybexHbie KkoOTNbl 0ObIYHO
OCHallleHbl BCTPOEHHbIM B  KOXYX
KOTMNa 3aKpbITbIM PacLUMPUTESbHBIM
cocynom. B atom cnyvae Hapo6-
HOCTb B OTKPLITOM paclUMpUTesibHOM
6auke oTnapaer.

2.3. [Ons noBbllIEHUA 3KC-
nnyaTauuoHHON Haa&XHOCTU cTarb-
Hele pagwatopel «Zehnder Charles-
ton» MOXHO MCMONb30BaTb TOMBLKO
npu Hesaeucumoli cxeme nodcoe-
duHeHuUs1 K cucmeme menyiocHab6-
xeHus. CucteMbl oTomnnNeHust peKo-
MEeHOyeTCA ocHawlaTb 3aKpbITbIMU
pacliMpUTENbHBIMU COCyAaMn U Ka-
4YecTBEeHHbIMU Hacocamu, obecneuu-
BalWMMK cTabuneHylo paboTty cuc-

TeMmbl OoToNMneHua 6es yxyalieHus ka- Puc. 2.1. Cxema rpaBuTaLMOHHON NPOTOYHOW
yecTBa TennoHocutens. Nommmo uc- CUCTEMbI OTOMSIEHUSI OQHOITAXHOIO AomMa: 1 — KoTén,
nonbL30BaHUs B CUCTEME OTOMNEeHUs 2 — pacwupuTeneHbii 6a4ok, 3 — paguatopbl

TPagUUMOHHBIX  BO34yXOCOOPHUKOB
HeoBX0ANMMO OCHALLATL KaXKabii PaAMaTop BO3AyXOra3ooTBOAYUKOM.

KauyecTtBo TennoHocuTens (ropsyeit Boabl) AOMKHO oTBedaTb «lpaBunam Tex-
HUYECKON aKCnNyaTauumn anekTpU4ecKknx cTaHumin n ceteil Poccuiickoin denepaummn» [4]
¢ y4éTom TpeboBaHmin, NpuBeAEHHbIX B 6 pasaerne HacTosALWMUX PeKOMeHAaUWiA.

2.4. Ha puc. 2.2 n 2.3 npeacTaBneHbl HEKOTOpble TPAOULMOHHBIE CXEMbl CUCTEM
OTONNEHWUS!, B KOTOPbLIX UCMONb3YIOTCA CEKLIMOHHbIE paavartopsl, NpU4éM npu AByxTpy6-
HOI cucTeme oTonneHus (puc. 2.2 a) nokasaHbl ABa BapuaHTa pasMmeLleHus Ha noa-
BOAKaxX 3anopHo-perynupyowen apmaTtypbl: NPOXOAHOrO TepMocTaTa M LUPKYNSLUOH-
HOro TOPMO3a B NEPBOM Cly4ae U TONbKO OQHOro TepMocTaTta Bo BTOPOM.

a)

Puc. 2.2. CxeMbl BEpTVKaNbHbIX
CUCTEM OTOMNEHUA C paguaTopamu
«Zehnder Charleston»

a — AByxTpybHas,

6 — ogHoTpybHas
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Puc. 2.3. BapuaHTbl npucoegnHeHus cekuuoHHbIX paguartopos «Zehnder Charleston»
K TENNONPOBOAAM NPV NX TOPWU3OHTaNLHOW Pa3BOAKE B CUCTEMAEX OTOMMEeHUs

i

2.5. PaguaTtopbl B NOMELLEHUN YCTaHaBMMUBAKOTCA, Kak Npasuno, Noa OKHOM Ha
CTEHEe WNM Ha CTOWKaXx y CTeHbl (okHa). [lnuHa paguatopa no BO3MOXHOCTU AOMKHA
cocTaBnATb He meHee 75% AnuHLI CBETOBOrO NPoéma, NpuYéM pasmellaTte paguaTtop
pexomeHAayeTcs No ero cepeavHe. Ecnu aTu pekoMeHAaunn He BLINOSNHAOTCSH, TO MUK-
pPOKNUMAaT NoMeLLeHUss U OTonUTernbHLIN 3hEeKT paauaTopoB yXyawaloTCa, NO3TOMY
npu nopbope paavaTtopoB Lenecoobpa3Ho HauMHaThb BbiGOp € TUNopa3MepoB Hau-
MeHbLUMX rIyOuHbI ¥ BLICOTHI.

2.6. KoHcrpykuus paguatopos «Zehnder Charleston» nossonsieT, kak ykasblBa-
NoCb, OCYLUECTBNSATH MOAKNIOMEHUe K TENNOnpoBOAaM CUCTEM OTOMNMEHWUNA Mo caMbiM
pasnuyHbIM BapuaHTam (1abn. 1.4).

Ons poccumnckoro cTpoutensctTea Hanbonee xapakTepHO NOAKIoYeHue paguva-
TopoB no cxemam 120 unu 340 (ogHocTopoHHee GokoBoe NoAKNoYeHue), KoTopble pe-
KOMEHOYeTCsl MCNONb30BaTb B HACOCHBIX CUCTEMAX OTOMSIEHUs! NpW ANMHE paguaTtopa
Ao 1,6 m, T.e. npu KonuuecTee cekuuin He Gonee 35. MNpu Gonblei anurde npubopa
NpYMEHseTCs AuaroHanbHoOe noacoeauHeHwe TennonposogoB no cxemam 140 wnu
320. OrMeTum, YTO B TPaBUTALMOHHBIX CMCTEMAx OAHOCTOPOHHEE NpucoeaunHEeHUe
pekoMeHAyeTca NPUMEHATHL NPU KONWYecTBe cekuui He Gonee 24.

Onsa coxpaHeHua npaktuyeckn Toi xe adbdekTMBHOCTK Tensnonepedayun, YyTo u
npy ykasaHHbIX BbIlE cxemax, B psge ocobbix cny4aes NoABOAA TEMMNOHOCUTENS KOH-
cTpykTopamu paguatopoB «Zehnder Charleston» npegycMoTpeHa ycTaHOBKa BHYTPU
paguaTtopa cneuunansHbix pasdenumernbHbix watlib nByx TUNOB: cmaHAapPmMHbIX - C OM-
eepcmueM Ana NpPOXOXKAEHWSA B HUX NaHUeTHbIX TPyOOoK W anyxux. MecTa ycTaHOBKU
wanb nokasaHbl Ha cxemax B Tabn. 1.4.

CranpapTtHble pasgenuTensHbie Waiibsl BBapMBalOTCS MeXAy ronoBkamy ABYX
KpamHUX CeKLWN.

PaspenutenbHan waitba [OCTaTOYHO MNOTHO, HO HE Harnyxo, nepekpbiBaeTr
MpPOXoA, TeMoHOCUTENA BO BTOPYIO cekuuio paguaropa. [pu noasoge TENNOHOCUTENS
Nno CXeMe «CHW3Y-BHWU3» (CM. cxembl B Tabn. 1.4) npn HanuuMu CTaHOAPTHOW wwaibbl
TennoHocuTenb NOAHUMAETCS BBEPX N0 NEpBON CekuWn, a 3aTeM NonagaeT B BepXHMil
KOMMEeKTop 1 Janee NPOXOAUT Yepes paauaTop Tak e, Kak Npy cXeme «CBEpXy-BHU3»,
XapakTepuayloleica MakcumansHoi adpdpekTuBHOCTRIO TennooTaaqu. B To xe spems
npu Heo6Xxo4UMMOCTU CNyCTUTL BOOY U3 paauatopa cTaHfapTHas Lwaiba, He SBnAsch,
Kak ykasblBanocb, repmetuyHon, obecneuymsaet onopoxHeHue npubopa 6e3 Heobxo-
[UMOCTU NpUMEHEHNA KOMNpeccopa.
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CneumanbHaa moaudukauma TepmoctaTa Tuna «Panupa-S» nossonsiet obecne-
YMBaTb OAHOY3M0BOE NOAKNOYEHUE Yepe3 OauH NPUCOEAUHNUTENbHbLIN TPYGUaThLI WTY-
uep, NpuBapeHHbIA K HU3Y OHON U3 KPalHUX cekumin npubopa (Tabn. 1.4).

Mpyv HeobxoamumocTu BTOPON WITYLEp (Tabn.1.4) MoxeT ObiTb NpUBApeH K BEpXy
KpadHen CeKuun unu BHM3Y K coceaHelt c kpaiHen cekuuv. B nocnegHem crniydae noa-
KSI0YeHNe K cucTeme oTonneHus yaobHo ocywecTsnaTh Yepes knanaH «Multiflex» nnn
aHanorvyHbii H-o6pasHbii knanaH, 4To 0co6eHHo uenecoobpasHo npu oAHOTPYGHOM
passogke TennonposoAos NpW OCHaLLEeHUN 3TUX knanaHos Galinacom ans perynuposa-
HUS kK0achpuLMeHTa 3aTekaHns TennoHOCUTENs B OTONUTENbHLIN NPUEOp.

Fnyxue waibul BBapusaloTcs mexay ro-

noBKaMu Cekumii B Tex criyyasix, korga Heobxo- | BeTpoenias Tpy0xa VP

ANMO UCKIMIOYUTL NOSIHOCTLIO NepeTekaHue Te- s

NMOHOCUTENSA MeXOy COCeHUMU CEKLIUAMM. v 2 R,
2.7. Yto6bl obecneunts npu GOKOBOM - [~ naswn

OAHOCTOPOHHEM (a He AuaroHanLHOM) NoAcoe-
AWHEeHUU TEeonpoBOAOB K paauatopaM Anu- Puc. 2.4.YcraHoBka LMPKYNsiLMOHHON
Hol Gonee 1,6 M TennoBoW NMOTOK, 6NU3KMIA K TpyGb! B paguaTope

HOMMHanNbHOMY, KOHCTPYKTOPbI NPeaycMoTpeny
BO3MOXHOCTb YCTaHOBKM B Npubope cneumanbHO «BCTABHOW» TPYOLI ANA ynydllieHus
uMpKynauum Boabl B npubope no sceit ero anvHe. Yepes aty Tpyby TennoHocutens
noaBoANUTCA OT BEpXHEW NpoXoAHON Npobku yepes BepxHuid konnekTop npubopa Ha
ABe TPeTn ero AnuHel (puc. 2.4), noseonss acgdekTueHo pabotare kak 6NvKHUM, Tak 1
AanbHUM cekuusaM. Komnnekrauus LenbHOCBapHOro O6noka pagvaropa Takoil BCTaBHOM
TpyGoii oroBapusaeTcs npu 3akase npubopa 3a AONONMHUTENbLHYIO NNaTy, a yCTaHOBKa
Tpy6bl ocyLLecTBNsIeTCS Ha 3aBo/ie (C YYETOM AaHHbIX Tabn. 1.2).

2.8. MNpu coeanHeHnn ANUHHBIX NPUBOPOB Ha cuenkax (¢ avametpom 1" unu
1%") peKomMeHZYeTCA NPUMEHSTb Pa3HOCTOPOHHIOID CXeMy NPUCOeaUHEHUS Tennonpo-
BOJOB.

2.9. PerynuposaHue TennoBoro MoToka paguaTopoB B CMCTEMax OTOMNeHUs
OCYLLECTBNAETCS C MOMOLLBIO UHAMBULYANBHBIX PEryNnATOPOB (PYyYHOrO MNW aBTOMaTu-
4YecKoro AewcTBus), ycTaHaBNMBaeMbix Ha NORBOAKAX K Npubopam MAW BCTPOEHHLIX B
oTonuTenbHbIA Npnbop.

CornacHo CHul [5] oTonnTenbHble NPUBOPLI B XKWIbIX NOMELLEHUAX OOMKHbI,
Kak mpaBurno, OCHalaTbCA TepmocTaTamu, T.€. MPU COOTBETCTBYIOLEM 060CHOBaHMK
BO3MOXHO NPUMEHEeHne py4Hon perynupyiowen apmaTypbl. OTmeTum, yto MICH 2.01-
99 [6] 6onee xeécTko TPebyIOT YyCTaHOBKY TEPMOCTATOB Y OTONUTENbHLIX NPUBOPOB.

Mo paHHbIM OO0 «BuTtaTepm» npu NOMHOM 3aKPLITUX PerynupyloLen apmary-
pbl, YCTAHOBMEHHON Ha BepXHel GOKOBOI NOABOAKE, OCTATOYHAasA TennooTaaya pagua-
TOpa C HOMUHanNbHBIM TENNOBbIM MOTOKOM okono 1 KBT npu ycrioBHoOM guameTpe noa-
BOASALMX Tennonposoaos 15 u 20 mm coctaensieT 25-45 %. 310 0ObsACHAETCA TEM, YTO
Mo BEPXHEeW 4acTu HwxHEeW NOABOAKM ropsiumMiA TennoHocuTens nonaaaet B npubop, a
MO HUXHEN YacTu TOW Xe NOABOAKM 3aMETHO OXNaXAEHHbIN BO3BPAaLLaeTCA B CTOAK UNK
passoaswumin Tennonposod. Mostomy OO0 «Butatepm» pekomeHAyeT MOHTUpPOBAaTb
perynupyoLLyto apMaTtypy Ha HWkHeW NoABOAKE K paguaTopy Wiv ycTaHaeBnuBaTb OO-
MOMHUTENBHO LUMPKYNSILMOHHBIN TOPMO3 (pUC. 2.2 a).

B coBpemeHHOt npakTMke OOBA3KM OTONWUTENbHLIX NPUGOPOB  4acTo
npeaycmatpusaeTca ycTaHOBKa 3anopHO apMatypbl Ha obeux (a He Ha oOHOW)
nogsoakax. O6blMHO ANs 3TON LEenu UCNONb3YITCA 3anopHbie KhnanaHbl, MNOCKOMbKY
TepMocTaT He ABNAETCA 3arnopHoi apmaTypoi. [MoaToMy 3anopHas apmaTtypa MoXeT
6bITb YCTAHOBNEHA Kak Ha HWKHER, Tak U Ha BepXHel noasogke (nepen TepMoCTaToM
no xody TennoHocutens). YctaHoBKa No6oi 3anopHoO-perynupyiouei apMarypbl
Ha 3amblIKaloWMX y4yacTkax B OAHOTPYOHbIX CHCTEMax OTOMIIeHUs kamezopu4vecKu
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He donyckaemcs. [na oTknioyeHust paguatopa 6e3 cnuea BoAbl U3 HErO JOCTATOUYHO
NepeKpbiTb TONbKO HUXHIOK NOABOAKY.

Mpu ycTaHoBKe rpynnbl paguaTtopoB Ha FOPU3OHTaNBbHON NPOTOYHON BETBU (pUC.
2.3 2) pekoMeHAyeTCA MCNonb3oBaTb OAUH TEPMOCTAaT NpU YCMOBUM, YTO CyMMapHas
Tennosas Harpyska Ha BETBb He AOMKHa NpesbiwaTtsh 5 kBT.

MoppobHble ceepeHus o TepMmocTaTax npuBeaeHs! B pasgene 3.

2.10. B cny4ae pa3smeLleHns TEPMOCTATOB B HWWIAX Afs OTOMUTENbHBLIX NpnGo-
POB UNU NEPEKPLITUA UX AEKOPATUBHLIMM IKpaHaMW MNu 3aHaBeckamu Heobxoaumo
npeaycMoTpeTb YCTaHOBKY TEPMOCTaTUYECKOW rOfIOBKM € BbIHOCHBLIM JaTYUKOM.

2.11. OntumanbHbiM 06pa3om OcHalleHue CUCTEMbl OTONNEHUs TepmocTaTtamu
peLLaeTca Npu UCNONbL30BAHUN OTONMTENbLHBIX NPUBOPOB CO BCTPOEHHLIMM TEPMOCTa-
Tamn, B YacTHocTh, paguatopoB «Zehnder Charleston Completto». TepmocTtar B aTux
npubopax pacnonoxeH cneBa UnNu cnpasa B BepxHeW Unn HWxkHen npobke paguatopa,
a HWKHWe nogeoaslwmMe NaTpyGku NPUBapvBalOTCA K KPANHUM UNU CPEAHUM CEeKUMAM
(cm. Tabn. 1.4 mn 2.1).

Ta6nuua 2.1. Cxembl NOAKNIOYEHUSA paauaTopoB
«Zehnder Charleston Completto»

':(';CT);%T_'H Ackus paguaropa «Zehnder r\:;ixa%?' Ockua paguatopa «Zehnder
14 ’ Charleston Completto» 14 ; Charleston Completto»
1749
223 I 443
vie 1Rz "
L2t 2L
223 443
v TL Rz 11
V2L Iy T8
243 ) 423
vizrt { R t
2L
253 453 Y
vz T R i

Mpubop noacoeauHsieTcs k cMCTEME OTOMMNEHUA C MOMOLLBIO NPUCOEANHUTENb-
Horo knanaHa «Multiflex» dupmbl «OBeHTpon» unu aHanornyHoro H-o6pasHoro knana-
Ha, KOTOpble NPUMEHUMbI AN OAHOTPYOHbIX M ABYXTPYBHbLIX cucTem otonneHus. Ha
pucyHkax B Tabn. 2.1 cTpenkamMu nokasaHo HanpaeneHWe ABWXEHWA TennoHoCUTens
(nogsop Bceraa K kpaviHel nepeoii cekumn npu GOKOBOM pacnonoxeHun obenx noaso-
A0K). OnTUManbHas cxema ABWXEeHUA TennoHOCUTENs B caMoM paauartope obecneun-
BaeTCsA YCTaHOBKOW paspenuTtenbHbix waib. Mo cneusakasy noasoasiine natpyGku
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MoryT GbiTb n3rotoeneHsl anameTpom G %" ¢ HapyxHon pe3bboin. MNpu BepxHeM pac-
NOSIOXEeHUU TepMocTaTa B NPOTUBOMNONOXHYIO BEPXHIOW NPO6Ky ycTaHaBnuBaeTcA BO3-
AYyX00TBOOHMUK. an HWKHEM pacnonoXXeHun BCTPOEHHOro TepMocTata npeaycmartpu-
BaeTCs yCTaHOBKa ABYX BO3AyXOOTBOAYMKOB (B BepxHuUx npobkax). Mpu BcTpauBaHuu
TepMocTaTta B HWKHIOIO Npobky Ha 3aBoAe MOHTUPYETCA LONONHUTESIbHO BCTaBHas
Tpy6a ana TpaH3uTa ropaven soAbl OT KpaHen CeKuun ¢ TepMocTaToM [0 NPOTMBONO-
NOXHOW KpaviHeln cekunn. Mo 3Toi nocneaHein cekuuy Boga NOAHUMAETCA BBEPX U Ye-
pe3 BepXHUI KOMMEKTOp NOCTynaeT BO BCE OCTasfibHble CPefHWEe CeKuuW; Npu 3TOM
ABWKEeHNe TennoHocuTena no GONbLIMHCTBY CEKUMW paguartopa OCylWlecTBrsieTcsi no
CXeMe «CBepXy-BHU3Y.

2.12. Mo cneusakasy BO3MOXHA NOCTaBka paauaTopoB AN YINIOBOW YCTaHOBKW
Wnn BbINONHEHHbIX NO Ayre pagnycoMm, 3agaHHbIM nOTpeGMTeJ'IeM uwnu npeanoxeHHbIM
3asofoMm, obLuen anvHon oo 6 m (puc. 2.5 n 2.6).

Mpy HecTaHBApTHOM WCMOMHEHWU (YINOBOM WM MONYKPYrNOM-pajMyCHOM) U
BCTPOEHHOM TepMocTaTe nepsbie TPYU CeKUUU He MOryT ObiTb U3orHyThl. [Mpu gaHHOM
UCMNOSTHEHUN TEPMOCTaT MOXET ObiTb PaAcnonoXeH TONbKO BBEPXY, T.K. NPU yCTaHOBKe
TepMocTaTa BHU3Y CMOHTMPOBaTL BCTaBHYtO Tpy6Gy Heo6xoauMOon anuHbl He yaaéTcs.

BO3MOXHOCTb WM3roTOBMNEHUA yrnoBbix mogenei — ot 90° ao 179°. Mpu sakase
AaHHbIX Mogenein HeobxoAMMO mpunaraTb 3CKM3bl C yKasaHuem pasmepos A, B, C B
MM, yrnbi @, B B rpagycax.

Mpu 3akase M30OrHyTLIX MoAaernei HeoBXOAUMO NPEACTaBNATb HeU3MeHsieMble
wabnoHbl. [ins fJaHHOro BMAA paguaTopa BO3MOXHbI Crefyiowmve paauychl KpUBU3HDI
R (Tabn. 2.2):

Tabnuua 2.2
KonuuecTeo Tpy6 no rnyGuHe cekuuu, WT. 2 3 4 5 6
Paauyc kpuBusHbl R, He MeHee, MM 400 650 750 900 1000

S p—

I 1 s s ‘—/\,. N L
Pae T ¥ T T LAY L1 1 ( “-—
‘ . P \SH g
<
< <
$as Py Lo ~ = .
ABOWHOW BHYTDEHHMA yron ABOWHON BHELLIHWIA YTOn
BHyTpEHHWA yron 90" o WM yron ov 90" go 179 or 90" go 179"
0190 go 179"
e > P iy
: < N 55
| . e &=,
L_ A ‘*l \/l-w A
BHEWHWIA yron 90" BHewHMH yron BHYTPEHHWIA paguyc BHEWHUY paauyC
or90° no 179"

Puc. 2.5. 3ckusbl TpybuaThix paguatopos «Zehnder Charleston» u
«Zehnder Charleston Completto» yrnoBo# u nonykpyrnoi KoHdurypaumm
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Puc. 2.6. O6wmin Bug, pagmatopa «Zehnder Charleston» nonykpyrioli qhopmbl
n pagnatopa «Zehnder Charleston Completto» yriioBoii koHchurypauym

2.13. B nocnegHee BpemMs B OTEYECTBEHHOIN MpakTMke HaxoAsT BCE 6onee wu-
pokoe NpUMEHEHWE KBapTUPHbIe CUCTEMbl OTOMJIEHWS CO CKPbITOM HamoMbHON WM
NIMHTYCHOM pa3BoAKol TeNnJ0NPOBOAOB W AOHHLIM UX NMPUCOEAUHEHMEM K paduaTopam
C NOMOLLbI0 CMeunasbHOW rapHUTypbl. B aTomM cnyyae yao6HO MCMO/b30BaTh KanaHsl
«Multiflex», H-obpasHble knanaHbl U KnanaHbl OAHOY3/10BOTO MNoAkAYeHusa («Panu-
pa»). Ha puc. 2.7 nokasaHa cxema MNOKBapTUPHOW CUCTEMbl OTOMMIEHUS C NVHTYCHOM
(nepumeTpanbHOW) ABYXTPYOHOW pa3BOAKOM TensonpoBoAOB, a Ha puc. 2.8 cxema no-
KBapTUPHON CUCTEMbI C OAHOTPYOHOIM pa3BOAKOWA.

Ana ymeHblieHnss 6ecnonesHbiX TensionoTepb CTOSAKM pasMellarTcs BAOMb
BHYTPEHHUX CTEH 3[aHus, HanpuMep, Ha NIECTHUYHBbIX KIeTKax WM B crneumnasibHbIX
TEXHUYECKMX HULLAX.

CTOAKM MPUCOEAMHAITCA K MOKBAPTUPHbLIM pacnpefenMTesibHbIM KO/IeKTopam.
[ns pasBofkn TensoHOCUMTEeNs 06bIYHO UCMOMb3YIOT 3allULLEHHbIE OT HAPYXHOW KOppOo-
3UM CTaUlbHble WM MefHble TENIonpoBOAbl. [MPUMEHAIOTCA TakXke TensonpoBoabl U3
TEPMOCTOWKMX NOIMMEPOB, HanpuMep, U3 NOAUNPONUIEHOBLIX KOMBUHMPOBAHHbLIX TPY6
CO CTabunmanpyloLein anoM1MHMeBOl 06G0M0YKOM WK U3 MOSIMITUIEHOBLIX MeTaslso-
nonumepHbIx Tpy6. Pa3sogslive TennonpoBoAbl, Kak Npaswio, TEMION30ANPOBaHHbIE,
npy Nly4eBO Cxeme NpoknagbiBalT B WTPo6Gax, B 060/04kax M3 ropMpoBaHHbIX MO-
NIMMEpPHbIX TPy6 1 3a/IMBAIOT LLEMEHTOM BbICOKMX Mapok ¢ NaactudmnkaTtopom € TOLM-
HOWM CNosl LLEMEHTHOrO MOKPbITUS He MeHee 40 MM MO cneunanbHol TexHonornn. Mpu
NIMHTYCHOM Npoknagke 06blYHO WCMOMb3YIOTCA CheLnasibHble AeKopupyoLlwme nNAnHTY-
Cbl 32BOJICKOT0O M3rOTOB/IEHUSA (Yalle BCEro 13 NONMMEpPHbIX MaTepuasios).

2.14. na HOpMasibHOI paboTbl CUCTEMbI OTOM/IEHUSI CTOSKKU AO/MKHbI OblTb OC-
HaleHbl HeobXxoAMMOW 3anopHO-Perynupylowein apmartypoii, obecneuyvBarollen pac-
YETHble pacxofbl TEMJIOHOCUTENS MO CTOSKKaM W CNYCK BOAbl U3 HUX NPU HEO06Xo4MMO-
cT. Ans aTux uenei moryT 6biTb UCMNOMb30BaHbl 3anopHble ¥ 6anaHCUPOBOYHbIE BEH-
TUAN.
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Puc. 2.7. Isyxtpy6Has cuctema oTonneHus Puc. 2.8. OgHoTpybHas nokBapTupHas
C NepumeTparbHON Pa3BOAKOW cucTema oTonneHus

TENSIONPOBOAOB M0 KBApPTUPE

2.15. Ecnu 3arpasHeHys B TENMOHOCUTENE NPEBLIWAOT HOpMbI [4], To Ana Hop-
MasnbHoW paboTbl TEPMOCTATOB U perynupylowien apmaTtypbl HeoOXoaMmMo ocHawaTb
cUCTeMy OTOMmneHust punbTpaMn, B TOM YUCNe W MNOCTOSKOBbIMKM, U 0DecneunTb Mx
HOpManbHyI0 aKCNAyaTaumio.

2.16. MNpu ucnons3osaHun papgunatopoB «Zehnder Charleston» ¢ rnyxumu waw-
6aMn B HWKHWX KONJIEKTopax cuctema OTonneHuss 4oSkHa GbiTb OCHalleHa KoMmpec-
copom ans obecneveHns Han&xKHOro yganeHust Boabl M3 CUCTEMb! (MpU Heobxoaumo-
cTh).
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3. TMAPABIIMYECKUA PACYET

3.1. TvppaBnuuyeckuii pacyHET NpPoBOAUTCA MO CYLUECTBYOLWMUM MeToAuKaM C
NPUMEHEHNEM OCHOBHbLIX PaCY&THBIX 3aBUCHMOCTEN, WU3NOXEHHbLIX B HOPMAaTUBHOWA U
cnpaBoYHO-MHOpMaLMOHHOW NuTepaType [5] U [7], ¢ y4éTOM AaHHbIX, NPUBEAEHHbIX B
HaCcToALWNX peKoMeHAALMUSX.

Mpw rugpaBnuyeckoM pacyéte TENNONPOBOAOB NOTEPU AABNEHWUA HAa TpeHue u
npeoaonieHMe MeCTHbIX CONPOTUBNEHWIA criegyeT onpeaensTb N0 METOAdY «XapakTepu-
CTUK CONPOTUBMNEHUA»

AP =S - M? (3.1)
Unu no MeToay «yAenbHbIX MUHEeNHbIX NOTePb AaBNEHUs»
AP=R L+2Z (3.2)

roe AP - notepu gaBneHns Ha TpeHue U NpeoaorieHne MeCTHbIX ConpoTUBneHui, Ma;

S=A ' - xapakTepucTMKa CONpoTUBIEHUA y4acTKa TennonpoBoAoB, paBHasa notepe
OaBrneHus B HEM Npu pacxoae TennoHocuTtens 1 kr/c, I'Ia/(Kr/c)z;

A - ypenbHOe CKOPOCTHOE [aBneHve B TENNOMPOBOAAX NPU pacxoae TEnsoHOCK-
Tens 1 Kr/c, l'Ia/(Kr/c)2 (NpyHUMaeTcs NO NPUNOXEHUIO 1);

7= [(A/d,) L+2&] - npuBep&HHbIN KOS(DULMEHT CONPOTUBIEHMS PACCUMTBI-

BaeMOro yyacTka TennonpoBoja;
A - KOS(DDULMEHT TpeHus;
dey - BHYTPEHHWIA AMameTp TennonpoBoAa, M;
Ald,,- npUBEeA&HHBIA KOIMMULMEHT rMAPABNMYECKOro TPeHus, 1/M (CM. npumnoxe-

Hue 1);

L - AnvHa paccYMTeIBAEMOrO y4acTka Tennonposoaa, M;

2{ - cymma Koa(hhUUMEHTOB MECTHbIX CONPOTUBNEHUA HA pacCYUTLIBAEMOM y4a-
CTKe ceTy;

M - maccHbIn pacxog TennoHocuTens, Kr/c;

R - yaenbHas nuHeitHas noteps AasneHusi Ha 1 m Tpy6Gbl, Ma/m;

Z - MecCTHble NOTepu AaBNeHns Ha yyacTke, MMa .

3.2. napaenuyeckue XapakTepuCcTUKU paguaTopoB MNOJSTyYEHbl MO METoAuKe
HWWUcaHTexHuKkM [8], no3sonsaoulei onpegensite NpuBeaéHHbIE KO3(MUUNEHTBI conpo-
TUBNEHUA Ty U XapaKTepUCTUKW CONPOTUBNEHUS S,y NPU HOPMArbHLIX YCNOBUSAX (Npu
Mnp=0,1 kr/c Yepe3 npubop) nocne nepuoaa akcnnyatTaumm, B TeHEHNEe KOTOPOro koad-
VUMEHTBI TPEHUA MEPHBIX YYACTKOB CTanbHbLIX rMagkux (HoBbix) TPy6 Ha noasoakax k
UCNbITEIBaEMBIM NPUGOpamM JOCTUraldT 3HAYEHUI, COOTBETCTBYIOLLUX SKBUBANEHTHOW
LepoXoBaToCcTH, paBHoi 0,2 MM Y MPUHATON B KAYECTBE PACHETHON AN CTanbHLIX Te-
NNoNpPOBOAOB OTEYECTBEHHBIX CUCTEM OTOMMNEHUS.

3.3. B 1abn. 3.1 npuBepeHbl rmapaBnuYeckMe XapakTepucTUKu paauaTopoB
«Zehnder Charleston» npyv HOpMaTUBHOM pacxofe ropsyend BoAbl 4Yepe3 npubop
(Mnp=0,1 Kkr/c), xapakTepHOM AN OAHOTPYOHLIX CUCTEM OTONMEHUA, NPy YCNOBUM NPO-
XoZa BCero TensioHocuTens U3 ctoska Yepea npubop, a Tawke npu My,=0,017 kr/c, xa-
paKTepHOM ANS ABYXTPYOGHBIX CUCTEM, KOTOpble YCPeAHEHb! ANA paauatopoB C KOMu-
4ecTBOM cexuuin oT 6 u 6onee. MpeacraBneHHbIe AaHHbLIE MOXHO NPUHUMATL AN Npu-
60poB ¢ MOHTaXHOW BbICOTON A0 900 MM Kak nNpu ABWXEHUU TENMOHOCUTENSs Mo CxeMe
«CBEPXY-BHU3», TaK U NPU CXEME «CHU3Y-BBEPX», @ TAKKE NPU CXEME «CHU3Y-BHU3» NpU
KOnuyecTse cexuwir B papunarope o1 6 po 35. Npwn Apyrx cxemax obBaakv papnaTopos
«Zehnder Charleston» koath®dUUMEHT MECTHOrO CONPOTUBIIEHUSI B CPEAHEM MOXHO
NpUHATb paBHbIM 3,5.



23

Tabnuua 3.1. YcpeanéHHble ruapaBnuyeckue XxapakrepucTukm
CTanbHbIX CeKUMOHHLIX paguaTopoB «Zehnder Charleston»

KoaddmumeHT MecTHoro co- Xapakrepuctuka conpoTtue-
Pacxop NpoTVBNEeHUs { Npu ycriosHoM | newus S-10, Nal(kr/c), npu

Cxema TennoHo- | auameTpe noasonok dy v ko- | ycnosHom avametpe noaso-
ABWKEHUA cutens nuyectee Tpy6 n no rnybuHe | Aok dy v konuyectse TpyG n
TensnoHo- CeKLmnm no rmybune cekuuu

eurens d,=15 mm dy=20 Mm d,=15 mm d,=20 Mm

kr/y | «krlc

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

«ceepxy- | 360 | 0,1 1,7 15 | 22 1,9 | 233 | 206 | 091 | 0,78
BHU3» N

«CHW3y-
BBEPX» 60 | 0,017} 29 2,2 4,6 4,0 | 3,97 | 3,01 1,9 | 1,65

360 | 01 1,8 1,6 2,6 22 | 247 | 219 | 1,07 | 091
«CHU3Y-

BHW3»

60 |0,017) 3,0 2,8 3,8 36 | 411 | 384 | 1,57 | 148

OnpefeneHue rapaenuUeckux XapakrepucTuk paguaTopos B nNpegenax pacxo-
AoB Bogbl Yepes npubop ot 0,01 Ao 0,15 kr/c (ot 36 o 540 kr/4) BO3MOXKHO MO 3aBUCU-
MOCTSIM B NorapupmMuyeckux koopamHatax, NOCTPOEHHbIM MO pernepHbiM Toukam (npu
Mnp=0,017 kr/c n 0,1 kr/c). C nonycTuMoW Ans NpaKTUYECKMX pacy&TOB MOrpeLLHOCTbLIO
B GONbLWKNHCTBE CryyaeB NPOEKTUPOBaHWUA CUCTEM OTOMMEHUA BO3MOXHA WM NUHeWHas
WHTEepnonsauus B gnanasoHe, orpaHMYeHHOM penepHbIMY TOUKaMu.

3.4. inA py4HOro perynvpoBaHWs TENIOBOrO MNoToKa paauaTtopoB UCMONb3YIoT
KpaHbl no FOCT 10944-97, kpaHbl ANA py4yHo# perynupoBku ¢upm «EPL] Apmaty-
peH» (Asctpus), «daHdocey (danus), «OBeHTpon», «Xaimarep» n «XoHesenn» (Fep-
mMaHus), RBM (Utanus), «Koman» (PpaHums) u ap.

B tabn. 3.2 npuBegeHbl yCPeAHEHHbIEe 3HaYeHNE ko3 ULUEHTOB MECTHOro Co-
MPOTUBNEHNA NONHOCTLIO OTKPLITbIX BEHTWUNEN ansa pyyHoin perynuposku RBM (Uta-
nus), onpeaenéuHsle B OO0 «Butatepm» npu Temnepartype sogbl 60-80°C. Mpu Tem-

nepatype sogbl 20-30°C ruapaBriMHeckue xapakTepucTUKK BO3PacTaloT B CpeaHem Ha
5%.

Ta6bnuua 3.2. YcpeaHéHHbIe 3Ha4YeHUs KO3 (PULUUEeHTOB MECTHOro
COMpPOTUBMEHUsI UTaNLAHCKUX BeHTUNen RBM ans
PYYHOr0 perynupoBaHua

KoadpdpuuueHnts mectHoro

YCroBHbI#A conpotvenenus ¢ seHTunen

avameTp, MM

NPsimMbIX YrnoBbIX
15 28 16
20 11,5 5
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3.5. [inA aBTOMaTMYECKOro perynupoBaHus B ABYXTPYOHbBIX HACOCHBLIX cuCTeMax
OTOMNMEHNUA MOXHO PeKOMeHAOoBaTb TepMoperynsaTopsbl (Tepmoctathl) «TEPL-TS-90-V»
C npucoeavHUTENbHLIMK pasmepamu 3/8" u 1/2" (coenagarowme ans oboux pasmepos
rmapasnuMyeckne xapakTepucTuku npeactasnensl Ha puc. 3.1), RTD-N cdmpMbl «[lan-
doce» (cM. puc. 3.2, a), AV6 (puc. 3.3 a) dupmbl «OBeHTpon», TepmocTaThl upm
RBM, «Komany, «Xainimaiiep», «XoHeBenn» u ap.

HaknoHHble nunnm (1,2,3...) Ha gwarpammax puc. 3.1, 3.2 (a) u 3.3 (a) no-
Ka3biBalT Auanas3oHbl NpeaBapuTENbHON HACcTPOMKW KnanaHa perynatopa B pexume
2K (2°C). Hactpoiika Ha pexum 2K o3Ha4aeT, 4TO TepMOCTaT 4aCTUYMHO MPUKPLIT U B
cnyvyae npeBbilUEHWUA 3a4aHHON TeMnepaTypbl Bo3dyxa B OTannvBaeMoOM NoMeLleHUn
Ha 2K (2°C), oH nepekpbiBaeT ABWXEHVWE BOAbl B NMOABOASAWEM Tefnnonposoge. 3TO
obLienpuHaTOe B €BPONENCKOA NPaKTUKE YCNOBUE HAaCTPOWKWM TEPMOCTaTOB NO3BonsieT
noTpebuTenio He TONMbKO CHWXaTb TEMRepaTypy BO3fyxa B MOMELUEHUU, HO U Mo ero
Xenanuio eé nosbiwaTte. B psge cnyyaes Beaérca 6onee TodHasa HacTpoiika Ha 1K
(1°C), a nHoraa ponyckaetca Hactpoitka Ha 3K (3°C). OueBngHo, Npu NOSTHOCTLIO OT-
KPbITOM KnanaHe rmgpaBnuyeckoe conpoTusneHve Tepmoctata 6yaeTt 3amMeTHO MeHb-
we. Hanpumep, Ha puc. 3.1 NUHKUA «KMaKCMMarbHOro NoabEMa» LUTOKA TepmocTaTa npu
pexume HacTpoiku Ha 2K nokasbiBaeT CylwlecTBeHHO Gonbuwee 3Ha4eHue nepenaga
AaBNeHUR NPU TOM Xe pacxoae BOAbI, YeM NIMHWUA, XapakTepusylolas «MakcumarnbHoe
OTKpbITUE» TEPMOCTATA.

3.6. Pagnartop «Zehnder Charleston Completto» ocHaweéH, kak ykasbliBanochb,
BCTPOEHHbIM TepmocTatoM AV6 cdupmbl «OBeHTpon» (puc. 2.7). 3ToT TepmocTar no-
3BONAET OCYLUECTBAATL MNpeABapUTEnbHYI0 MOHTaXHYI0 HaCTPOiKy no 6 no3uuuaMm.
Hwxe B Tabn. 3.3 npUBoJATCA yCpeAHEHHbIE 3HAYEHUS KOIPPUUNEHTOB MECTHOIO CO-
npotusnexus § paguwaropa «Zehnder Charleston Completto» ¢ HWKHUM pacnonoxeHu-
eM rnoasogsAwwmx natpybkos dy=15 MM 1 BCTPOEHHLIM TepMocTaToM AV6, yuuTbiBalo-
e TaKkkKe CONPOTMBIEHWE TPAH3UTHOIO TeNnonpoBoAa OT NMOABOAOK K KOpNycy Tep-
MocTara, B 3aBMCUMOCTW OT NO3MLMIA NPEAHACTPOIAKM NPU pacXoae TennoHOCUTENs Ye-
pe3 npu6op 60 Kr/y u HacTpoitke TepmocTaTa Ha pexum 2K (oTkpbiTUe knanaHa Ha 0,44
mm). MpeacTtaenenHble B Tabnuue 3.3 3HayeHus T xapakTepHbl ANs YCNOBUA JKCrnnya-
Tauum papgmaTopoB CO BCTPOEHHbIMU TepMocTaTaMu B ABYXTPYGHBIX cucTemax otonne-
HUS.

Ta6bnuua 3.3. YcpeaHéHHbIe rmapaBnuyeckne XxapakrepucTuku paguaTtopos
«Zehnder Charleston Completto»

[Mo3numm MoOHTaXHOM npu nonHom
HaCTPOWKM TepmocTaTta 1 2 3 4 5 6 OTKPLITUN
3HaueHus § 25000 | 8000 | 2500 | 2000 | 1600 | 1150 1000

PacnonoxeHue HWwKHUX naTpybkoB (C MeXoceBbiM pacctosiHnem 50 mm) vy
KpavHUX CEeKLUUM U B CepeanHe pagvaropa Mano OTpaxaeTCs Ha rMapaBii4eCcKOM Co-
npotusnexnu paguatopa «Zehnder Charleston Completto».

OTmeTuM, 410 No AaHHbiIM OO0 «BuTtaTepM» Npu ycnoBusix akcnnyarauum, xa-
paKTepHbIX Ans OTEYECTBEHHBIX CUCTEM OTONMIEHUA, HACTPOWKY Ha nosuuumn 1 u 2 npo-
M3BOAWTb HE pekomeHayeTca [9].

3.7. Ons wwnpoko ucnonb3yembix B Poccuy ogHOTPYBHBLIX CUCTEM OTOMMEeHUs
MOXHO PEKOMeHAoBaTb CreLparnbHble TePMOCTaThl YMEHbBLIEHHOro rmapaBnnyeckoro
conpotueneHna RTD-G (puc. 3.2, 6), mapku M dupmbl «OseHTpon» (puc. 3.3 6),
«EPU-TS-E» (puc. 3.4), Tvna H cupmbl «XoHeBenn» v Tuna «Super» UpMbI
«Xanmanep».
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Puc. 3.1. Tnapasnuyeckue xapakTepucTuku Tepmoctatos «EPL-TS-90-V»
C NpucoeAnHUTENbHBIMK pasMepamu 3/8" n 1/2" ¢ HacTpownKkoi Ha pexum 2K (2°C)
1 NPU CHATOW TEPMOCTATUYECKON FrONOBKe (NPY NOMHOM OTKPbITUMA BEHTUNSA)
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Puc. 3.2. Tuapasnuyeckne xapakTepucTukv TepmoctaToB «[aHdocey:
a — RTD-N 15 npu pasnuyHbix YPOBHAX MOHTaXXHOW HACTPOMKM KnanaHa
AN ABYXTPYBHBIX CUCTEM OTONNEHNA ¢ noasoakamu d, 15 mwm;

6 — RTD-G pns rpaBuTaunoHHBbIX 1 HACOCHbBIX OBHOTPYGHbLIX
cucTeM otonneHus ¢ noasoakamu dy 15, 20 n 25 mm
(npw HacTpouke Ha pexum 2K)
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Kv [(M*/4) - Gap'?]

lpumevaHue k duaspamme. CmpesikaMu yka3aHbl fpe-
denbHble 3HavYeHuUs nepenada daeneHusi (0,2 6ap), npu

KOITIOpOM yposeHb 38yK08020 daeneHust He npessiwaem
25 05 (A).

Puc. 3.3. Mngpasnuyeckue xapakTepucTukM TepMocTaToB
«FEPLI-TS-E» npn pasnuuHbix pexvmax HacTponku
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MpencTaBneHHble Ha puc. 3.2 (6) HaKNOHHbIE NWHWK ONpeaensloT rmapasnuye-
CKME XapakTepucTWKW TepMOCTaToB ANs OAHOTPYGHbLIX cucteM otonnenus RTD-G
bupmbi «[JaHdoce» npyu ycTaHOBKe Ha NoABoAKax ¢ YCNoBHLIM avameTpom 15, 20 n 25
MM B pexxume HacTpoiiku Ha 2K (2°C).

Ha puc. 3.3 (6) npeacrtasneHbl rMapaBnuMyeckme xapakTepucTukv TEPMOCTaToB
M ans oaHOTPYOHLIX CUCTEM OTONMEHUs NpU HacTpoiike Ha pexumbl 1K, 2K unu 3K u
yCTaHOBKe Ha NOABOAKAaX YCNOBHbIM AnameTpom 15 u 20 mm (3Tu xapakrepucTuku ans
oboux guameTpoB Npu HACTPOUKe Ha 3TV PeXUMbI NPaKTUYECKU COBMAgaloT), a Taike
npu MOSIHOM OTKPbITUM KranaHa (OTAENbHO MpU YCNOBHLIX AWameTpax noaeogok 15 u
20 Mm).

Ha puc. 3.4 HaknoHHble NUHUM ONpeaensiloT MAPaBNUYECKUE XapakTepPUCTUKK
TepmocTatoB «EPL|-TS-E» ans oaHOTPY6GHbLIX CUCTEM OTOMNMEHMUS NMPU HaACTPOKe Ha
pexvmbl 1K, 2K unu 3K, a Tawke npu NONMHOCTLIO OTKPLITOM Knanave. OTMeTUM, 4TO
rmapasnuyeckue xapakrepuctuku tepmocrtartos «EPLI-TS-E» kak npambix, Tak u yrno-
BbIX NpU yCTaHOBKe Ha noasoAakax ycnoeHbim auametpom 15, 20 u 25 mm npakTuyecku
coBnagaloT.

Ha puc. 3.1 u 3.4 Ha nepecevyeHMn KpUBbIX, XapaKTepuaylowmx 3aBUCUMOCTb
rMapaBnMYECKOro COMPOTUBNEHUS TEpPMOCTaTOB OT pacxoga BoAdbl, ¢ NuHuen AP=1
6ap=100 klla ykasaHbl 3Ha4YeHN pPacxoaHbix koadduumuenTtos K, [(M%/4)-6ap™?]. ns
OAHOTPYOHbLIX CUCTEM OTOMNSIEHUS MOMYT NPUMEHATLCA TepMocTaThl ¢ K, 2 1,2 [9].

Ha puc. 3.2 (a) u 3.3 (a) nokasaHo, Npu Kak1X pacxofax BoAbl IKBUBANEHTHbINA
ypOBeHb luyMa TepmocTaTtoB He gocturaet 25 unu 30 gb. O6bIMHO 3TOT YpoBEHb LuyMa
He NpeBbILAeTCs, eCNM CKOPOCTb BOALI B Nogsoakax He 6onee 0,6-0,8 m/c, a nepenag
AaBneHus Ha Tepmoctarte He npeeblwaeT 0,015-0,03 MMa (1,5-3 M Boa. c1.) OTMeTUM,
yto ans obecneyeHus HopManbHOW paboTbl TepMocTaTa nepenas AABNEHUSA Ha HEM
bonxeH bbiTb He MeHee 0,003-0,005 MMMa (0,3-0,5 m soa.cT.).

B o0gHOTPYGHbIX cucTemax LenecoobpasHo MNPUMEHNATb TPEXXOO4oBble Tep-
MocTaTtsl, obecneumBamowme yaobHble noaknioyeHMe Kk npubopy M MOHTax 3a-
Mbikawowero ydactka. Cpegu HWX WHTEpecHbi TPEXXodoBbie TepMmocTaTbl (UpM
«EPU», «OBeHTpon» M Ap., ¥ KOTOPbIX OCM TEPMOCTAaTUHECKUX TONOBOK MEpPREeHANKY-
NAPHBI NNOCKOCTU cTeHbl. OTMEeTUM, YTO TMapaBnUYecKne xapaKkTepucTUKM paauaTop-
HbIX Y3N0B C TPEXXOAOBbLIMM TEpMOCTaTaMu ONpedensiioT nepenag gasneHuin Mexay
noABOASLLUMM U 06paTHLIM NaTpybkamu y 3amMbiKalowWero y4acTka, 3aBUCAT OT HACTPOW-
KW Ha KO3 DULMEHT 3aTekaHWUsl, pacxoaa TEeNNoHOCUTENS B CTOSIKE U OT ruapasnuye-
CKWMX XapaKTepucTuK oTonuTenbHbIX Npnbopos.

[oHHoe noakrnioveHne paauaTopoB MOXHO OCYLLECTBUTL C NMOMOLLbIO CheLmarns-
HOW rapHUTYpbl, MOCTaBNAEMON U3roTOBUTENAMW TEPMOCTATOB Kak Ansi TPaauLMOHHOro
60OKOBOro NOAKMOYEHNA, TaK M OQHOY3MOBOrO Yepes HKHME BOKOBYIO NpobKy unu wry-
uep ¢ nomMolblo BeHTUNel «Panupax, a Tawke knanaHos «Multiflex» u H-o6pasHbix 3a-
MOPHO-PErynupyIoLLnX KnanaHoB.

3.8. dupma «Zehnder GmbH» npu ocHawerun pagunatopos «Zehnder Charles-
ton» n «Zehnder Charleston Completto» 3anopHo-perynupyioLleri apmaTtypor 06biuHO
OPUEeHTUPYeTCs HA HOMEeHKNaTypy Tepmoperynsatopos hvpmel «OseHTpon». B Tabnuue
3.4 ykasaHbi HauGonee pacnpoCTpaHE&HHble TWMbl YINOBLIX U MPOXOAHLIX BEHTUIEN
aToN UPMBI, NPUMEHSIEMbIX B OTEYECTBEHHOMN npakTuke. B Tabnuue 3.5 npeacrasneHa
HOMEHKNaTypa cneunanbHbiX BeHTUNen «Panupa», ucnonbayemeix ans 0AHOY3M0BOro
6okoBOro Unu HWXHero noacoenunHeHus paguartopoe «Zehnder Charleston» no cxemam
20, 40, 23 1 43 (cm. Tabn. 1.4).

3.9. Mpu ocHaweHun paguaTopoB TepMocTatamu LenecoobpasHo y4UTbIBaTbL
pexoMeHAaumMm No nx UCNoNb30BaHMIO B CUCTEMAaxX BOASHOro oTomnneHus [9).
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Ta6nuua 3.4. YrnoBble U NnpoxoAHble BeHTUNu hupMbl «OBEHTpON»,
yCTaHaBnMBaeMble B HACOCHbIX CUCTeMax OTONNEeHUA

Tun Tun HasHauenune 7 eHve
CUCTEMbI BEHTUNS CMONHEHN AvameTp
[na Tepmocrata ¢ Yrnosom _
AV6 npeaBapuTensLHoOmn — ﬂﬂ%’ ;?H%gli)
HaCTpoiiKoWt MpoxoaHoi Y
[ns TepmocTaTta ¢ YIoBoil
npensapuTensHoOn Ha-
AeyxTpy6Has ADV6 CTPOWKOW ¥ aBapWHbLIM - A,10-A,20
CHWXEHWEM pacxoaa MpoxoaHoit
C pyyHbIM NpMBOAOM 1 Yrnoso#
HRV npeasapuTesibHON N n,10, n,15
HaCTPOAKONA lMpoxoaHon
Yrnoso# n,10-0,20
y Y
OpnHoTpy6Han A Ainst Tepmocrara MpoxoaHo Dy15(HP3/4)
W ABYXTpy6- v -
rnosown
Has HA C py4HbIM NPpUBOAOM - n,10-1,25
MpoxogHown
Yrnoson
AZ [na TepmocTaTta n,10-n,32
MpoxogHoin
OpHoTpy6Hasn
M Ons TepmocTarta MpoxoaHoit B,15, /,20

MpumeyvaHve: HP3/4 — HapyxHas pe3bba %"

Ta6nuua 3.5. BeHTunu Tuna «Panupa» pupmsl «OBeHTpON»
(anA paguaropos anuHou He 6onee 1,2 M)

Ockus HanmeHoBaHWe 1 KpaTkas xapakTepucTuka

[ns ogHOTPYGHLIX CUCTEM OTONNEHUA C DYHKUUEN OTKIHHOYE-
Husa. Makc. Temnepartypa 120°C, makc. pab. n36. aasneHue 1
Mfla. Ans ropru3oHTanbHOTrO HWKHEro NPUCOEANHEHNA K OTO-
nuTensHomy npubopy G ¥z (HapyxHas peab6a), Ans npucoe-
[MHeHus k nogeogkam G ¥ (HapyxHas pe3b6a).

To xe, AN BEPTMKaNbHOrO HWKHEro NPUcoeauHeHus K oTo-
nuTensHoMmy npubopy

Ons ABYXTPYGHBIX CUCTEM OTOMNNEHUA C PYHKLMEN OTKNIOYe-
HuA. Makc. Temnepatypa 120°C, makc. pab. n36. nasnexve
1MMNa. Ona BepTUKaNbHOrO HWKHEro NPUCOEANHEHURA K OTO-
nutensHomy npubopy G % (HapyxHas pesbba), ans npucoe-
AnHeHus K noaBoakam G % (HapyxHas pe3bba).
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3.10. MNockonbKy Npy NOMHOM 3aKPbITUKM TepMOoCTaTa, YCTaHOBMNEHHOrO Ha BEPX-
Heli 6oKoBOI® NoABOAKe, OCTATOYHAsA TennooTAada paguaTtopa Npy YCNOBHOM AnameT-
pe noasoaok 15 n 20 MM cocTaBnseT 25-40% OT pacyE€THOMW, ANs €€ yMeHbLUeHUs pe-
KOMEHAYeTCs NPUMEeHsTL NpocTeillne TepMocTaTthl 683 MOHTaXHOM perynupoBku ¢ yc-
TaAHOBKOW MX HA BEpXHeW nofsodke B KOMOGMHALUM C LUMPKYNALMOHHLIM TOPMO3OM UK
CO CneunanbHbIM BEHTUIIEM ANA npeasapUTesibHON HAaCTPOMKU U OTKMIOMEHUS Ha HUX-
Hel noasoake, Hanpumep, BeHTUnem «Combi» cdupmbl «OBeHTpon». Bonee nogpob-
Hble CBEAEHUS O HOMEHKIaType 3anopHo-perynupylowen apmaTypbl upmbl «OBeH-
TPON» MOXHO NONy4UTb B NpeacTasutenscree dupmbl (Ten. (095) 362-94-24 u (095)
918-18-26).

3.11. Mpwu noctaeke pagvaTtopos dupmel «Zehnder GmbH» ¢ Tepmoperynupyto-
LMMU BEHTUNAMU TEPMOCTATNYECKAS TONOBKA C XUAKOCTHLIM AATYMKOM NOCTaBMAETCA
no 3aka3sy. Belbop onpegensieT 3akasuuk c y4€TOM Au3aiHa U CTOMMOCTH ronoeku. Mpu
OTCYTCTBUM 3aKasa W3roTOBWUTEfNb NOCTaBnsieT tepmocTtatndeckuini anemeHT «Uni LH»
dupmbl «OBeHTPONY.

3.12. M'vapasnuyeckue xapakrepucTukm OTONUTENbLHOro Npubopa 1 NoABOAALLMX
TEnnonpoBOAOB C perynupylowen apmarypoi B 0AHOTPYGHbLIX CUCTEMaX OTORMEHWA C
3aMbIKaOWMMM yYacTkaMn  onpeaensioT KoIMMUUMEHT 3aTeKaHUs dnp, XapakTepu-
3ylOLLMIA OO0 TennoHocuTens, npoxoasiero Yepes npubop, oT obliero ero pacxoaa B
nogBoAKe K pagnaTopHOMY y3ny. Takum o6pa3om, B 0gHOTPYBHLIX cucTemax oTtonne-
HusA pacxog soabl Yepesa npubop My, Kr/c, onpeaensieTcs 3aBUCMMOCTBIO

an =dnp Mer (3.3)

rae Qnp - KOSPPULMEHT 3aTekaHns Boabl B Nprbop;
Mcr - MaccHbIli pacxog TEMNOHOCUTENS NO CTOAKY OBHOTPYGHOM CUCTEMBI OTONNEHUA
npy OQHOCTOPOHHEM NMOAKMIOYEHU pagMaToOpHOro y3na, Kr/c.

3.13. 3HayveHusa KoaMDPULMEHTOB 3aTekaHua d,, AnA papuatoposB «Zehnder
Charleston» npu pasnuuHbix coveTaHusix AuaMeTpoB TPy cToakoB (dcr), CMELLUEHHBIX
3aMbiKaloWmMX y4acTkoB (dsy) M noasoaswmx Tennonposogos (dn) y3nos npucoeguHe-
HUA pagunaTopos B 0,EI,H0pr6HbIX cucTtemax ortonneHua nNpu yCctaHoBKe Ha noaBoakax
TEPMOCTATOB YMEHbLLUEHHOrO MMAPaBNUYeckoro ConpoTUBNEHNUA NpeacTasneHsl B Tabn.
3.6.

Ta6nuua 3.6. YcpeAHEHHbIe 3Ha4eHUA K03(hDULIMEHTOB 3aTeKaHNA Uyp
Yy3NnOB OAHOTPYGHbIX CUCTEM BOAAHOIO OTOMNMEHUA
c pagnatopamun «Zehnder Charleston»

3HaueHUs d,, MpU codeTaHum
Twn perynupytoLien apmaTtypbl AvameTpos Tpy6 paguartopHoro yana
1 prpMa-u3roToBuUTenb der X day X dn (MM)
15x15x15 20x15x15 20x15x20
TepmoctaTt «M» («OBeHTPON») 0,225 0,185 0,24
TepmoctaT AZ  («OBEHTpON») 0,21 0,175 0,22
TepmoctaT RTD-G («[aHdoce») 0,235 0,195 0,27
TepmocTtat «EPLU-TS-E» («TEPL|») 0,245 0,2 0,25
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3HaueHunsi KO3hULMEHTOB 3aTEKaHNA NPU YCTAHOBKE TEPMOCTAaTOB onpeaene-
Hbl, KaK yKa3blBanocb, npw ux HacTpoike Ha pexum 2K (2°C), T.e. Ha nonoxeHue yac-
TUYHO OTKPLITOrO KnanaHa, U3 KOTOporo TEPMOCTaT MOJIHOCTbI NEpeKpbiBaeT ABMXe-
HUe BOAbI NPU NpeBbILIeHWU 3a4aHHON TeMnepaTtypbl BO3gyxa B NoMelleHWn Ha 2°C
(Ha 2K). OueBngHo, Npy TakoOM MeToae onpeaeneHns koahduumMeHTa 3aTekaHus no-
TpebHas nnolaab NOBEpXHOCTW HarpeBa oTonuTensHoro Nnpubopa GyaeT Gonblue, Yem
npu pacyéTe, ucxoasa U3 rMOpaBIUYECKUX XapaKTePUCTUK NOMHOCTBLIO OTKPLITOrO Kna-
naHa, xapakTepHOM Ans OTEeYECTBEHHOW NPaKTUKW MHXEHEePHLIX PacHéToB B Cnydae
npvmeHeHns o6bI4HbIX kKpaHOB u BeHTunel [9].

3.14. MNpwn npoBegeHUU rMApaBNUYECKUX PacHEToB 3HAYEHUA YAESbHbIX CKOPO-
CTHbIX AaBfieHUW W NpUBEAEHHBIX KOIMMULIMEHTOB rMApPaBNUYECKOrO TPEeHWUs Ans
cTanbHbIX TENNONPOBOAOB CUCTEM OTOMMEHUS NPUHUMAIOTCA NO NPUNOXEHWIo 1, ans
MeZAHbIX — MO NPUNOXEHWIO 2.

FuapaBnuyeckue XapakTepucTMkn KOMGMHMPOBAHHBLIX NONUNPONUNEHOBLIX TPY6
npueegeHbl 8 TP 125-02 [10], ans meTannononuMepHbix TPy6 aHanoruyHbie AaHHble
umetotcs B OO0 «Butatepmy, a Take B hMpmax, NocTaBnsiowmx MeTaniononmmep-
Hble TENNONpoBOAbLI.

3.15. 3HaveHun Ko3(HULIMEHTOB MECTHOrO COMPOTUBIEHUS KOHCTPYKTUBHbIX
3NEeMEHTOB CUCTEM BOASHOIO OTONNEHUst NpuHMMaloTcsi no «CnpaBoOYHUKY MPOEKTU-
poBwwkar, 4. 1 «OTonneHue» [7].

3.16. Mpon3BoaUTENbLHOCTL HACOCOB ANSi CUCTEM OTOMIEHUSA, 3aNOJSIHAEMbIX aH-
Tuppusom, Heobxoammo yeenuumsatb Ha 10-12%, a ux Hanop Ha 50-60%.
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4. TENNIOBOMN PACYET

4.1. TennoBow pac4yéT NPOBOAUTCH NO CYLIECTBYIOLUM METOANKaM C NPUMEHe-
HAEM OCHOBHBIX PacUYETHbIX 3aBUCMMOCTEN, U3NOXKEHHBLIX B CneuuansHoW nurepartype
[5], [7], ¢ y4ETOM AaHHbIX, NPpBEAEHHBIX B HACTOALUMX PEKOMeHAaLMsIX.

4.2. Mpu HaxoxaeHun obLuero pacxoaa BoAbl B CUCTEME OTONMEHUA €€ pacxos,
onpeaenéHHbin  ucxoas 13 obLKMX TennonoTepb 34aHus, YBenuunsaeTcsl NponopLmo-
HanbHO NoNpaBoYHbIM KoahduuneHTam. MNepebii U3 HUX 31 3aBUCUT OT HOMEHKNATYp-
HOro wara paguaTtopa u nNpUHAMaeTCs B 3aBUCMMOCTW OT Konm4ecTsa Tpyb B cekuuu
papuwatopa no Tabn. 4.1, a BTopow - B2 — OT AONK YBENUYEHUA TENNOMNOTEepb Yepes 3a-
paguaTopHbIA  Y4acToK U NPUHUMAETCS B 3aBMCUMOCTU OT TWNA HAPYXHOro orpaxae-
HUSA TaKxke no Tabn. 4.1.

YBenuyeHne TennonoTepb Yepes 3apagmatopHbie YYacTKU HapyXHbIX Orpaxae-
HUM He TpebyeT yBenu4yeHus nNnoLaam Tennonepesarollen NoBepxHOCTU U, COOTBETCT-
BEHHO, HOpPMAaTMBHOIO TENMOBOrO NOTOKA Npu noabope paguatopa, NOCKONbKY Ternno-
BOW MOTOK OT Npubopa Bo3pacTaeT NPaKTUYECKM Ha CTONBbKO Xe, Ha CKOMbKO BO3pacTa-
10T TENNONOTEPMW.

Mpu BBeAeHNM nonpaBoyHbIX KOahduLMeHToB 311 P2 Ha obLwuit pacxon Tenno-
HOCUTENS B CUCTEME OTONSIEHMA MOXHO B NEPBOM NPUGNKEHUM HE YyYUTLIBATL JOMON-
HUTEMNbHbIN Pacxos TENNOHOCUTENS MO CTOAKaM WM BETBSAM K paguartopam, nonaras,
4YTO C AONYCTUMOW ANSA NPaKTUHECKUX pacHETOB NOrpeliHOCTbIO YBenn4eHne pacxoga
No BCEM CTOsIKaM (BETBSIM) NPOMNOPLIMOHANBHO UX Harpy3Kkam.

Ta6nuua 4.1. 3HaveHuns koacddpuunerTos 1 n B2

Uwcrio Tpy6 g2 n;zm yCTaHoBKE

B CeKLMM, LUT. B Y Hapy»XHOM Y HapyXHoro
CTEHbI OCTEeKneHns

2 1,005 1,02 1,07

3 1,01 1,015 1,05

4 1,02 1,012 1,04

5 1,03 1,01 1,033

6 1,04 1,008 1,028

4.3. Tennoso# notok @, BT, paauatopoe «Zehnder Charleston» npu ycnosusx,
OTNNYHBIX OT HOPManbHbIX (HOPMUPOBaHHbIX), onpeaenseTca No popmMyne

0-0,-(0/70)"-c-(M,, 01} -b--p=0, ¢ ¢, b- B, p =
=K, 70-F-@ ¢, b Bp, 4.1)
rpe Q,,y - HOMVHArNBHbIA TENMOBOW MOTOK paauartopa fpu HOPMarbHbLIX YCNOBUSIX, PaBHBLIN
NPOV3BEeAEHNIO HOMUHAIBHOMO TEMNIOBOrO NOTOKA, NPUXOOALIErocs Ha OOHY CEKLUMIO Juy, BT,

(cm. Tabn. 1.3), Ha kKONUYECTBO cexuuin B npubope n, BT;
© - ¢akTueckuii TemnepaTypHbIi Hanop, °C, onpeAensemblii no gopmyne

A
AL Y (4.2)
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3nechb

L, v t, - cooTBETCTBEHHO HauanbHas U KOHeYHas TemrnepaTypbl TennioHocuTens (Ha
BXoJe 1 Bbixoge) B otonutensHom npubope, °C;

L, - pacuétHan Temnepatypa noMelieHusl, NPUHUMaemasi paBHON PacCYETHON TEM-
nepaTtype Bo3fyxa B OTanimBaeMom nometuexun g, °C;

At,,p- nepenag Temnepatyp TennOHOCUTENs Mexay BXOAOM W BbIXOAOM OTOMU-

TenbHoro npuéopa, °C;

70 - HOPMUPOBaHHBIV TeMNepaTypHbIii Hanop, °C;

C - MonpaBoOuYHblil KO3MPUUMEHT, C NOMOLLLID KOTOPOro YYUTHLIBAETCSl BRUSIHUE
CXEMbI ABWKEHNS TENNOHOCUTENS HAa TEMIOBOIN NOTOK U KOaUUMEHT Tennonepenaym
npubopa npyM HOPMUPOBAHHLIX TeMNepaTypHOM Hanope, pacxofe TENMOHOCUTENs W
aTmoccepHOM AaBneHuu (NpuHumaeTcs no tabn. 4.2);

n v m - aMnupuyeckue nokasatenu creneHn CoOoTBETCTBEHHO NPU OTHOCUTESbHBIX
TemMnepaTypHOM Harnope 1 pacxofe TennoHocutens (NpuHumatotcs no 1ab. 4.2);

M,,p - (hbakTUUYECKUA MaCCHbIV pacxod TENMOHOCUTENS Yepe3 OTONMUTENbHbLIA NpU-

6op, kr/c;

0,1 — HOPMVPOBAaHHLI MAaCCHbI pacxo TENNMOHOCUTENS Yepe3 OTONMMUTENLHbINA
npubop, «r/c;

b — 6espasmepHblii NONPaBOYHLINA KO3MMULMEHT Ha pacd4éTHoe aTtmoctepHoe
[aBreHne c yY4ETOM YMEHbLUEHMsi [ONW NMyYMCTOW COCTaBMsiolelt MO OTHOLLEHUIO K
KOHBEKTMBHOI B O6LLei Tennonepegaye paguaropa C yBenuyeHuem konuuectea Tpy6
no rnybuHe cekuunn (npuHumaeTcs no tabn. 4.3);

Bs — 6e3pa3mepHblit NONPaBoYHbIN KO3MULMEHT, XapaKTepusyoLwuin 3aBUCUMOCTb
Tennonepeaayun paguaropa OT KOJIMYECTBA CEKLMi B HEM npu Niobbix cxemax ABuxe-
HUA TennoHocutens (npuHumaeTcs no Tabn. 4.4);

p — 6e3pasmMepHbI NoNPaBoYHbIN KO3PMULMEHT, C MOMOLLBID KOTOPOro YYUTbIBA-
eTcs cneunduka 3aBUCUMOCTU TEMNOBOrO NoToka U KoadduumeHTa Tennonepenaqn
paguartopa OT Yucna KONOHOK B HEM MpU ABWKEHUW TEMIOHOCUTENS  «CHU3Y-BBEPX»,
(NnprvHuMaeTcs no Tabn. 4.5);

@ = (@/70)”” — Geapa3mepHslil nonpaBoYHbIA KO3MDULMEHT, C MOMOLLBIO KOTOPOro
YUYMTbIBAETCA U3MEHEHWE TEMNMOBOrO MOTOKA OTOMUTENbHBLIX NPUGOPOB MPU OTAUYMK
pac4éTHOro TemMnepaTypHOro Haropa OT HopManbHoro (npuHuMaeTcs no 1abn. 4.6, 4.7
n 4.8);

?, =C’(an /0,1)’" — 6espasmepHbIA NONPaBOYHbIVE KOSMMUUNEHT, C NOMOLLLIO KO-
TOPOro y4YWUTbIBAETCA W3MEHEHWe TenroBoro NoToka oTonuTensHoro npubopa npu oT-
NMYnK pacyETHOrO MacCHOFO pacxofa TenrnoHocuTens Yepes nNpubop OT HOpMarnbHOro
(npvHMMmaeTcs no Tabn. 4.9);

KHy — KoadduumneHT Tennonepenadm npubopa Npyu HOpPManbHbIX YCNOBUAX, Onpe-
Aensembli no hopmyne unu no taén. 4.10

K, _ Qe BT/(M%°C), (4.3)
F-70
roe F — nnowanp HapyxHoWM TennooTgawLier NoBepXHOCTU paguaTopa, paBHas
npoviaBeAeHUIo NNoWaan NOBEpXHOCTU HarpeBa oAHOW cekuun fe (NpuHMmaeTcsi no
Tabn. 1.4) Ha KONMYECTBO CeKumii B npuGope N, M2,
4.4. KoatbcbuumeHT Tennonepenauu npubopa K, BT/(M?°C) npu ycnoBusix, OT-
NU4YHLIX OT HOpMarbHbIX, onpegenseTcs no opmyne

K=K, (/70 -c-(M,,/01) b B, p =K, (6/70) ¢, b B, p . (4.4)
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4.5. CornacHo pesynbTaTtam TennosbiX UCTLITAHWUI pasnuyHbIx 06pasLos paaua-
TopoB «Zehnder Charleston» ¢ HOMUHanbLHOW BbicoTon oT 260 oo 900 MM 3HayeHus
nokasarenein cteneHn n v m 1 Ko UUUEHTa ¢ 3aBUCAT HE TONbKO OT UCCNeaoBaH-

HbiX AWana3oHoB uaMeHeHnst © n My, HO Taloke OT BbICOTbI U Aaxe ANnuHbI npubopa.
Ons ynpolleHust nHxXeHepHbIX pacyéToB 6€3 BHECEHUA 3aMEeTHOW MOrPeLLIHOCTU 3Haue-
HUA 3TUX noxaaa‘reneﬁ, MO BO3MOXHOCTHU, Obinu ycpeaHeHbl.

B yacTtHoCTH, Npn cocTaBneHun Tabnuy 4.6 3HadeHusa (1+n) 6binn ycpegHeHs!
ANs BCex Moaenen HOMUHanbHOW BbLICOTOW A0 55 cm, T.e. oo mogenu 4055 sknioun-
TenbHo: (1+n)=1,25, a y ocTanbHbIX MOAenern ¢ HOMUHaNbHOW BbICOTON 57 CM U Bbile
(1+n) =1,27.

3HaueHuss @1 B Tabn. 4.7 gns cny4aeB ABWMXEHWS TENNOHOCUTENA NO CxXeme
«CHU3y-BBEPX» B paguatopax BCex Moaenen onpeneneHbl Npu ycpeaHEHHbIX 3Ha4YeHu-
ax (1+n) =1,3, a npyu ABMKEHUN TEMNSIOHOCUTENS NO CXEME «CHU3Y-BHU3» 3HAYEHUA @1
npuHumatoTcs no tabn. 4.8.

3HaveHunss @, B Tabn. 4.9 gna cny4aeB OBWXEHWUsI TENSIOHOCUTENSA NO CXeme
«CHU3Y-BBEPX» AN BCEX MoAenei onpeaeneHbl Npu yecpeaHEHHbIX 3HadveHusx ¢=0,92
n m =0,04. Ina Bcex mogenein npy ABWKEHUM TEMIOHOCUTENSI MO CXeME «CHU3Y-BHU3»
B CpegHeM MOXHO npuHUMaTh ¢ =0,98. O4eBnaHO, YTO NpU CTaHOAPTHON cxeme ABU-
YEHUs1 TENNOHOCUTENS «CBEPXY-BHU3» P2 =1,

4.6. HomuHanbHbiM Tennosow notok paguatopoB «Zehnder Charleston» n ero
3aBUCMMOCTb OT TemnepaTypHOro Hamnopa npu HecTaHAAPTHLIX CXeMax NOAKMIoYEHUs
MOXHO C NOrpeLlHOCTLI0 He 6onee 3% npuHUMaTL ¢ y48TOoM pekoMeHaaumi n. 1.10.

370 3amevaHue oTHocuTeA U K paguatopaM «Zehnder Charleston Completto».

4.7. B cnyyasx npUMEHEeHUs1 TepMOCTaToB € BeHTUNEM «Panupa» Tennosbie no-
KasaTenu paguaTopoB Heo6xoavMMO Brnpeab A0 YTOMHEHUs CHUXaTb Ha 8%, a npu uc-
nonb3oBaHun «Panupa-S» - Ha 15% (npu anuHe pagnaTtopos He 6onee 1,2 m).

4.8. Tennosble nokasatenu paavatopoB «Zehnder Charleston» un «Zehnder
Charleston Completto» npu konuyecTtse Tpy6 no rnybuHe cekuuu ot 5 u 6 N HoMUHanNb-
How BbicoTe A0 900 MM npu cxeme ABWXKEHUS] TENNMOHOCUTENS «CBEPXY-BHU3» BRpedb
00 YTOMHEHUS! MOXHO NPUHUMATL MO NPOCNEKTHLIM AaHHLIM hupMbl «Zehnder GmbH»,
nonarasi 8 cpegHem c=1 u (1+n)=1,27, a npu sbicote 1000 mm u Gonee ¢=0,97 u
(1+n)=1,3. inA ocTanbHbLIX MOAenen ¢ KonU4YecTBoM Tpy6 no rnybuHe cekuuit oT 2 o 4
npu Beicote 1000 Mm 1 6onee MOXHO npuHuMatb ¢=0,98 u (1+n)=1,3.

4.9. 3naveHna kosdduumneHTa Tennonepenaun K., ucnbitaHHbiX o6pasuos pa-
AMaTOPOB NPY HOPManbHbLIX (HOPMATUBHBIX) YCINOBUSX NpeAcTaBneHb B Tabn. 4.10.

4.10. B cnyvae ucnonb3oBaHus B KadecTse TenrnoHocutens aHTugpusa «DIXIS
30» (Ha ocHoBe 3TUNEHINUKONS) TENMOOTAAIOLLYIO NOBEPXHOCTL CrieayeT YBenuunTb Ha
10%, npu ucnonessosaHuu aHTudpusa «DIXIS TOP» (Ha ocHoBe NPONUAEHIAWKONSA) —
Ha 15%.
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Tabnuua 4.2. 3HavyeHUs nokasaTenewn creneHu (1+n) u m u koacpduumnenTa ¢

3HaueHus nokasarteneu npu cxeme apvxkeHua TennoHocuTena

Mopenb
pagua- c8epxy-8HU3 CHU3Yy-88epX 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 1,27 0,92 1,27 0,99
3037 1,27 0 1,3 0,04 0,93 1,27 0 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
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ATMOCGEpHO® AaBNeHIe 3HaveHus b ansa pagMaTopoB ¢ KONUMYECTBOM
Tpy6 no rnybuHe cekuvu

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

Tabnuua 4.4. YcpeaHéHHble 3HaveHus koadpuumeHTa B3, yYuThIBaIOLWEro
BNUSIHME KonM4yecTBa CeKUuUi B paauaTope Ha ero TensioBoi NOTOK Npu

BblcoTe pagnatopoB 4o 900 mm u konuyecTBe TPy6 no rny6uHe cekuun ot 2 oo 4

Konuuectso cekuuit | 5 _4 | 5 g | 916 | 17-24 | 25-34 | 35-60
B paguarope, WrT.
Bs 104 | 1,02 1 098 | 09 | 095

MpuMeyvaHue: paHHble Tabnuubl OTHOCATCS K paguaTopaM c o6BaA3KoW no nwboit cxeme
npu KonuyecTse cekumi 4o 34 BknwunTensHo. Mpu GonblieM KONU4YecTBe CeKUUWA peko-
MEHAYETCH UCMONb30BaTL ANaroHaribHylo cxemy 06BA3kuM pagmuaTtopa, a npu 60KoBoM noa-
coegvHeHWn BBOAUTL [JOMOMHUTENBHO K yKasaHHOMY B Tabn. 4.4 noHwxarouwmin koacddu-
uueHT (B cpegHem 0,96) Ha 3Ha4YEeHWE TENMOBOIC NOTOKA.

Tabnuua 4.5. YcpeAHEHHbIe 3HaYeHUs NONPaBOYHOrO
ko3acdduumeHTa p npu ABUXKEHUN TeNNOHOCUTENA
no cxemMe «CHU3y-BBepX»

KonuuecTtBo cekuni B ) i
paguaTtope, LT. 2-4 5-8 9 1 bonee
p 1,04 1,015 1
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Ta6bnuua 4.6. 3HayeHns NonpaBoOYHOro KoaduLmueHTa P4 ANA BCEX
Mogenen paauaTopoB C KONMM4ECTBOM TPY6 no rnybuHe cekuum
OT 2 /0 4 Npu ABWKEHUN TENNIOHOCUTENA NO CXeMe «CBEePXy-BHH3»

o @1 Ans paanaTopoB BbICOTOM ) @1 ANA pagmaTopoB BbICOTOW
Od oT 26 Ao ot 57 po 06 oT 26 no o1 57 po
55 cm 90 cm 55 cm 90 cm
44 0,56 0,555 78 1,145 1,147
46 0,592 0,587 80 1,182 1,185
48 0,624 0,619 82 1,219 1,223
50 0,657 0,652 84 1,256 1,261
52 0,69 0,686 86 1,293 1,299
54 0,723 0,719 88 1,331 1,337
56 0,757 0,753 90 1,369 1,376
58 0,791 0,788 92 1,407 1,415
60 0,825 0,822 94 1,446 1,454
62 0,859 0,857 96 1,484 1,494
64 0,894 0,892 98 1,523 1,533
66 0,929 0,928 100 1,662 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

Ta6nuua 4.7. 3Ha4yeHUss nonpaBo4HOro koadpuumneHTa @1 4N Bcex
Mogernei paguaTopoB ¢ KONMU4ECTBOM Tpy6 no rny6uHe cekuum
OT 2 A0 4 Npy ABUXEHNM TENNOHOCUTENA NO CXeMe «CHU3Y-BBepX»

o, o, e,

OC L OC P OC (2]
44 0,547 68 0,963 92 1,427
46 0,579 70 1 94 1,467
48 0,612 72 1,037 96 1,508
50 0,646 74 1,075 98 1,549
52 0,679 76 1,113 100 1,59
54 0,714 78 1,151 102 1,631
56 0,748 80 1,19 104 1,673
58 0,783 82 1,228 106 1,715
60 0,818 84 1,267 108 1,757
62 0,854 86 1,307 110 1,8
64 0,89 88 1,346

66 0,926 90 1,386
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Ta6nuua 4.8. 3HauyeHUA nonpaBoYHOro KoathduumeHTa @1 4NA BCexX
Mopernied pagvMaTopoB C KONMMYECTBOM Tpy® no rny6uHe cekumu
oT 2 0o 4 npu ABUXEHUU TEeNSIOHOCUTENA NO CXeMe «CHU3Y-BHU3»

@1 ANSA paguaTtopoB BbICOTOWN @1 Ans paguaTopoB BbICOTOR
?’ oT 26 po ot 37 go ? ; oT 26 ao ot 37 no
C 35 cm kpome 90 cm u gns C 35 cm kpome 90 cm u gnA
moaenu 4035 | mopenu 4035 mogenu 4035 | mogenu 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. YcpenHéHHble 3Ha4eHUs nonpaBo4YHoOro koadduumeHTa @,
AN BCeX UCMIbITaHHbIX MoAenei Npy ABMXEHUMN TENJIOHOCUTENS
«CHU3Y-BBEpX»

Mnp 2 M ®2

Kr/c Kr/y Kr/c Kriy

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

OpumeyaHue: Npu ABUXKEHUN TENNOHOCUTENS NO CXeMe «CBepXY-BHU3» @=1, npn
CXEMe «CHU3Y-BHU3» @, = 0,98
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Ta6nuua 4.10. 3HaveHus koadmumeHTa Tennonepeaayu
Ky, BT/(M*°C), npu HOpManbHbIX ycrnoeusix (=70 °C)

Mopens paanatopa 3HaueHns Ky
2026 11,2
3026 10,6
4026 10,3
2030 10,9
3030 10,4
4030 10,2
2035 10,9
3035 10,3
4035 10
2037 10,8
3037 10,3
2040 10,7
3040 10,2
4040 10
2045 10,7
3045 10,1
4045 9,6
2050 10,6
3050 10
4050 9,5
2055 10,6
3055 9,8
4055 9,5
2057 10,5
3057 9,6
4057 9,5
2060 10,4
3060 9,3
4060 9,2
2075 10,4
3075 9,3
4075 9,1
2090 9,7
3090 9
4090 8,9
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5. MPUMEP PACYETA 3TAXECTOSIKA OQHOTPYBHOM
CUCTEMbI BOOASHOIO OTOMJIEHUSA

Ycnosus Ons pacyéma

TpebyeTcsi BbIMOMHWTL TEMNOBOW PacYéT 3TaXecTosika BepTUKanbHOW OOHO-
TPy6HOI CUCTEMbI BOASIHOTO OTONSIEHUA CO CTaNbHBIM CEKUMOHHBbIM Tpy6G4yaTbim pa-
anatopoM «Zehnder Charleston». Pagvwatop ycTaHOBNEH Ha HapyXHOW CTeHe noA
OKOHHbIM Npoémom 6e3 Huwm (anuHon 1200 MMm) Ha 17 aTaxe 17-3TaXKHOrO 3AaHUS,
NPUCOEANHEH K CTOSIKY CO CMELLEHHBLIM 3aMbIKAIOLLMM Y4aCTKOM M OCHaLLEH TepMmocTa-
ToM «M» hmpmbl «OBEHTpoON» Ha noasoake K npubopy. [IBUXeHWe TennoHocuTens B
npubope no cxeme «CBEPXY-BHU3».

TennonoTtepu nomelleHus coctaensioT 1400 Bt. Temnepatypa ropsiuero Tenno-
HOCUTENA Ha BXOAEe B CTOSK f, YCNOBHO npuHumMaetcs pasHon 95°C (Ges yuéra Tenno-
noTepb B MarucTpanu), pacuyéTHblii nepenag TemnepaTtyp no crtosiky Af;,=25°C, 1eM-
nepatypa Bo3gyxa B oTannuBaeMom nomewienun [,=20°C, atMmoctepHoe faenexnue
Bo3ayxa 1013,3 rMa, 1. e. b=1. Pacxopa Bogbl B crosike M, =0,154 kr/c (554 kriv).

YcnosHbld guameTp crosika dy=20 MM U gnameTpbl TPyO NoaBOAOK M 3amMblkalo-
wero yvactka dy=15 Mm onpegeneHsl B pe3ynbrate nNpeABapuUTENbHOrO rmapasnuye-
ckoro pacuéra. O6wasn AnvuHa BepTUKaNbHO U FOPM3OHTaNbHO pacnonaraemelx Tpy6 B
nomelieHnn cocrasnset 3,8 m:

Limp 6 =2,3 M (dy=20 MM), L ¢ =0,4 M (dy=15 MM), Lmp, > =0,5 m (dy=20 mm), L, - =0,6
M (dy= 15 mm).

[NocnedosamenbHocme mensiogoeo pacyéma
Tennosoi noTok npubopa B pacuéTHbIx ycrnosuax QO-, BT, onpeaenserca no

topmyne 00 =Cuom = Oupn » (5.1)
rae  Qpom - TENNONOTEPM NOMELLEHNS NPU PACHETHLIX YCNOBUsIX, BT;

Qmp,n - MONe3HbIl TeNnoBOI NOTOK OT Tennonposoaos (Tpy6), BT.

MoneaHbl TENNOBOW NOTOK OT TENMOMNPOBOAOB MPUHUMaETCs OObIMHO PaBHbIM
90% ot obwen Tennootaauu TPyO npu Npoknagke UX y HapyXHbix CTeH W AocTuraet
100% npu pacnonoXeHuu CTOSKOB Y BHYTPEHHUX NEPEropoaok.

B HaweM npumepe npurumaem Q. = 0,90

mp n mp !

rae Qmp =Qmp.s * me. etQmp. 2 me. 2 (5.2)

Gmp.s W Gmp.- = TENNOBbIE NOTOKM 1 M OTKPLITO MPONOXEHHBIX COOTBETCTBEHHO
BEPTUKanbHbIX U FOPU3OHTanbHBIX Faakux Tpyd, onpeaensemMble no NpUIIoXeHUo 3,
B1/m; .
Lyp ¢ ¥ Ly, . - 06LI@S ANMHA COOTBETCTBEHHO BEPTUKANbBHLIX U TOPU3OHTANBHBIX
TENoNpoBOAOB, M.

MonesHeIlt TennoBow NOTOK OT Tpy6 Q,

o » TPV ABWKEHNM TENNOHOCUTENs «CBep-
Xy-BHW3» ornpeAenéH npu TemnepatypHom Hanope @,,,, =1, -1, =95 - 20 = 75°C (6e3

y4yéTa oxnaxaeHusa BoAbl B pagnaTope), rae f, - Temneparypa TennoHocuTens Ha Bxo-
e B aTaxecTosik, °C.
Q,,n=0,9[78,52,3+62,8-0,4+1,28(78,5-0,5+ 62,8-0,6)]= 274 Br.

Q:;cv =0rom = Copn™ 1400 — 274 = 1126 Br.

MpepsapuTenbHbI pacHéT BeAEM NPUMEHUTENBHO K paauaTopy ¢ HauMeHbLUn-
MW rNYGMHOM U BLICOTON W3 NPEANOXEHHOW HoMeHKNaTypbl (Tabn. 1.4). Ucxoas u3 ato-
ro MONIOXKEHUA, HauMHaeM pacyéT C paguaTopa C MOHTaxHOW BbicoTo N = 434 Mm
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(Mogenb 2050). Mo Tabn. 3.6 npuHUMaem 3HayeHue KOIPDULMEHTa 3aTeKaHUA Onp
paBHbiM 0,185. Pacxog Boabl 4epe3 npubop paseH M, =a,, M, =0,1850,154=
=0,0285 «kr/c.

Mepenag TemnepaTyp TENNOHOCUTENs MEXZY BXOAOM B OTOMUTENbHLIA Npubop u
BbIXOAOM U3 Hero At,, onpeaensietca no dopmyne

PV A 1 V.
" C-M, 4186,8-0,0285
rae C — yaenbsHas TennoéMKoCTs Boabl, paBHas 4186,8 I/(kr-°C).
TemnepaTypHbliA Hanop ® ¢ JgonycTvmblmM NpubniwkeHmem (6e3 yuéta oxnaxpae-
HWA BOAbl B CTOsIKE OOHOTPYOHOM cUCTeMbl OTONNEHUA) onpeaenseTca no opmyne
(4.2).

=9,4°C , (5.3)

At
0=, ——2—"’7—ta =95-4,7-20=703°C.

OnpegenseM rpegeaputencHo, 6e3 y4éTa HEM3BECTHOrO Ham MoKa 3HaueHus
koadhduumeHTa f;, TpebyeMbit TENNOBOW NOTOK pagnaTopa Npu HopManbHbIX YCIIOBU-
ax O™ no dopmyne

ny

pacy
grae 126 _y0p,, (5.4)
@ @b 100511
roe @1 g, - 6espasmepHbie KO3MUUNEHTbI, NPUHUMaeMsbie no Tabn. 4.6 n 4.9.

Mcxoas N3 NONyYeHHOro 3HaveHnsa Q™ , onpeaensiemM KofmM4ecTBO CeKkUuid B pa-
Hy

Aunatope n. no opmyne

mp
n, === 1120 _ 19,3 wm. (5.5)
. 58

B panbHeiwem, npuHuman no tabn. 4.4 f; onpedensem npeasapuTensHO
NPUHUMAEMOE K YCTaHOBKe KOSIMYEeCTBO CeKLUMA n™* no chopMyne

yem
ny"f;"‘ =n:[;=19,3:0,98 =19,7 wr. (5.6)

MpuHumaem Kk yctaHoBke 20 cexumin.

HanomHum, 4TO ¢ y4éToM pekomeHAauun [5] pacxoxaeHne Mexay TennosbiMy
noTtokamu oT Tpebyemoi 1 ycTaHaBnMBaemon NowaasaMm noBepxXHOCTU Harpesa OTO-
nuTensHoro npubopa JonyckaeTcst B npefernax: B CTOPOHY YMEHbLUEHUSt — Ao 5%, HO
He Bonee, yeM Ha 60 BT (Npu HopmanbHbLIX YCNOBWAX), B CTOPOHY YBEMUYEHWsA — A0
6rwpkaniuero TUNoOpasmepa.

B o6iueM cnyyae HeBs3sKa npu noabope npubopa onpepensieTcs no dopmyne

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

Takum obpasom, Kk ycTaHoske npuHuMaem paguatop «Zehnder Charleston»
mopaenu 2050 ¢ konuyectBoM cekumii 20 wr. (Q,,=1160 BT). Mpu atom AnnHa npubo-
pa L coctaenset 948 MM, 4TO cooTBETCTBYET TpeboBaHusM komdopTHOro pa3mMelle-
HUS paguaTopa nog OkHOM (He MeHee 75% ANMHBI NOAOKOHHOrO NpOCTpaHcTBa —
948:1200x100=79%).
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6. YKA3AHUSA MO MOHTAXY CTANbHbLIX CEKLUMOHHbBIX
PAOUATOPOB ®UPMbI «ZEHNDER GmbH» U OCHOBHbIE
TPEBOBAHUA K UX SKCNITYATALUU

6.1. MoHTax cTanbHbIX CeKUuWoHHbIX paguatopoB «Zehnder Charleston» un
«Zehnder Charleston Completto» npoussoantca cornacHo Tpe6oeaHuam CHuM
3.05.01-85 «BHyTpeHHue caHuTapHoO-TexHuveckne cuctembl» [11], HacTosAwWwmMX peko-
MeHAauuni, a Take pekoMeHagauuin [12].

6.2. PagnaTopbl NOCTaBNAOTCA COrNacHo cneuudukauum okpalleHHbIMU, Ynako-
BaHHbIMW B MOSMUATUMNEHOBYHO NNEHKY W KAPTOHHYIO KOPOOKy, B KOMMNEKTe C rnyXon U
NPOXOoAHbIMU NpoBkamu.

6.3. MoHTax paguaTtopoB NPOU3BOAWTCA B UHAUBUAYaNbHOW ynakoBke (nonu-
3TUIIEHOBON NNEHKE), KOTOpas CHUMAETCH NOCNEe OKOHYaHUS OTAENOYHbIX paborT.

6.4. MoHTax pagnatopoB BeRETCA TONbKO Ha NOArOTOBNEHHbIX (owTykaTypeH-
HbIX 1 OKPALLEHHbIX) MOBEPXHOCTAX CTEH.

MuHUManbHOE KONMMYECTBO KPOHLLTEAHOB B 3a3ucumocm OT mogenu paguatopa
M KOMUYEeCTBa CeKUUA B HEM NPUHUMAETCA M3 pacyéta 2 KOMNJeKTa KPOHLUTENHOB Ha
papunaTop A0 20 ceKkumit BKNIOYUTENBHO NMIOC OAMH KOMASIEKT KPOHLUTEAHOB Ha Aornor-
HUTenbHbIe cekumn o 20 sBknunTensHo. Hanpumep, ans paguatopoB U3 28 wnu 40
ceKkuuit TpebyroTca Tpn KOMMNNeKTa KpoHLWTehHoB, Ans paguatopa u3 50 cekumii — ve-
TbIpe KOMNNeKTa.

BapuaHTtbl kpenneHus paguatopoB «Zehnder Charleston» npeacraBneHbl B
Tabn. 1.4 n 1.5.

B KOMNneKkT KpenneHus BXOAUT AeTanb M3 nnacTMmacchl (npoknagka Ha
KPOHLUTEIH), KoTopas No3BonsieT NpeaoXpaHATb CeKUUn paguartopa OT NoBpeXAeHUs B
MOMEHT YCTaHOBKM paguatopa W B Mepuop €ero akcnnyatauum nNpu usMeHeHuu
TeMnepaTtypbl U AaBneHusa TenjIoOHOCUTEeNA B CUCTeMe OTONnNeHuA. TeM He MeHee
pasMeTka YCTAaHOBKM KOMMMEKTOB KpenneHuss [AOMDKHA npedycmartpuBaTtb  MX
pasmeLleHue CTporo Mexay CeKUMAMM, UCKIIoYasi ux ycTaHoBKy B ynop ¢ Tpy6amu
cekuum.

6.5. Paguatopbl cnegyeT ycraHaBnuBaTb Ha PacCTosiHUM He MeHee 25 Mm or
NOBEPXHOCTY CTEHbI.

6.6. MOHTaX HacTeHHbIX paauaTopoB HeobOXoaUMO NPOU3BOAWTL B criedyloLtem
nopsigke:

- pa3MeTUTb MecTa YCTaHOBKMU KPOHLUTEHHOB;

- yAanuTb YNakoBKy TONbKO B HEOBXOAUMbIX Ansi MOHTaXa MecTax;

- 3aKpenuTb KPOHLUTEMHbI HAa CTeHe A6ensiMn Unu 3aenkon KpenéxHelx aeTta-
nei UeMeHTHbIM pacTBOPOM (He AonyckaeTcs NPUCTPerika K CTeHe KPOHLUTEWHOB, Ha
KOTOPbIX KPENSTCS OTONUTENbHBIE NPUGOPLI U TENNONPOBOALI CUCTEM OTOMMEHUS);

- YCTAHOBUTb PagMaTop Ha KPOHWTERHaX TaK, YToObl YCFIOBHO FrOPU3OHTarbHbIe
4YacTy ronosoK paguaTopa Nerfin Ha KPIoKN KPOHLUTEHHOB;

- COeaMHWUTL paguaTop ¢ NOABOAALMMU TENNONPOBOAAMU CUCTEMBI OTONMNEHMS,
060pYAOBaHHLIMU Ha HWXKHEN WNW BEpXHEN NOABOAKE KPaHOM, BEHTUNEM UMW TepMo-
cTaToMm;

- YCTaHOBWTL KnanaH (knanaHbl) ANS BbiNyCka BO3gyxa B BepxHei npobke (B
BEpPXHUX npobkax);

- NOCHIE OKOHYAHWUSA OTAESNOYHBIX PABOT CHATH YNAKOBOUHYIO NNEHKY.

Ons  uUcKNloMeHWs UCKPUBNEHWUA papuatopa npu ero TpPaHCNopTMpoBke U
MOHTa)e HenocpeacTBEHHO Ha CTpouTeNnbHOM obbekTe uenecoobpasHoO NepeHoCUTb
papvaTop Npy BEPTUKaNbLHOM pacnonoXeHU ero cekuun.
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6.7. MNMpn moHTaxe crneayeT usberats HenpaBuNbHON YCTaHOBKW paguaTopa:

- CNULLKOM HU3KOTO €ro pasmelleHusi, T.K. Npu 3a3ope Mexay MorioM U HU30M
paguatopa, MeHbweM 75% rnybuHsl npubopa B  YCTaHOBKE, CHWXaeTcs
achpeKTUBHOCTL TennoobmeHa U 3aTpygHaeTca y6opka noa paauaTopom;

- YCTaHOBKWU paguatopa BMIIOTHYIO K CTEHE UNU C 3a30POM, MeHbLUUM 25 mm,
yxyawaoulei Tennootaady npubopa v Bbi3biBalOLWEN MbiNeBble 3anu3bl (Cnegbl) Hag
npubopowm;

- CIWLLUKOM BbLICOKOW YCTaHOBKW, T. K. NPV 3a30pe MexXay noiioM U HU3OM
paguaTtopa, 6onbluem 150% rnybuHbl npubopa B yCTaHOBKE, YBENWYMBAETCA TPaAUEHT
TemnepaTtyp Bo3gyxa no BbiCOTE NOMeLLeHNs, 0COBEHHO B HWKHEN ero yacTy;

- CMWULIKOM Mafioro 3asopa Mexay BepXoM paguaTtopa U HU3OM MOAOKOHHMKa
(MeHee 75 % rnybuHbl paguaTtopa B YCTaHOBKE), T. K. MpU 3TOM YMeHbluaeTcs
TENNoBOW NOTOK paguaTopa;

- HeBEepPTUKANLHOrO MOTIOKEHWUS] CEeKUMW, T. K. 3TO YXYALIAeT TenmnoTexXHUKy U
BHELUHWI BUA paguaTopa;

- YCTaHOBKW nepej paavatopoM AeKOpaTUBHBIX 3KPaAHOB WNWU 3aKpbiTUA €ro
wTopamu, T. K. 3TO TalkKe NPUBOAUT K YXYAWEHWIO TEennooTAa4Yu W FMIrUeHUYEeCcKUX
XapakTepucTuk npubopa u uckaxaet paboty TepmocTata ¢ aBTOHOMHbIM AATYMKOM.

6.9. [InuHHble TpybuaTble paguaTopbl C KONWMYECTBOM CEKUUIA, NpeBbiwalowem
3HauYeHus, ykasaHHble B Tabn. 1.3, cobupaioTca u3 otaenbHbIX 61oKoB 3aBOACKOrO
U3roToBneHWs Ha Hunnensix. Konnekrtopbl oTAenbHbix GOKOB M HUNNENs WMEIOT
npasyto u nesyto pe3bby 1" y ABYXTpY6HbLIX NO rNybuHe paauatopos u 1%" y octans-
HbiX. C BHYTpEHHel CTOPOHbI HUNMENs UMEIOTCA BbICTYNbl ANA yrnopa HUNMNenbHOro
kmova. OnA AOCTWXEHWUSt TepMETMYHOCTU HUNNENbHOrO CoeAuHeHust Heobxoaumo
OYUCTUTbL MeCTa COeANHEHUsi OT FPA3M U UCMIONb30BaTh TOMBKO PUPMEHHbLIE HUNNEeNns,
npoknagku v knovu ansa c6opkn. [JonyCTUMBIA MOMEHT 3aTSKKA NPU UCNONb3OBaHUK
(UPMEHHbIX ynnoTHUTene’n  [OMKeH COOTBETCTBOBATb AaHHbLIM Tabn. 6.1. [o
NOAKIIIOYEHMA K cucTeMe oTonneHus 6noku, cobpaHHble Ha HUNNensix, A0MKHbI BbiTh
ONpPeCcCOBaHbI.

Tabnuua 6.1
[InameTp peasBbi BTyKM 3HayeHVst 4ONYCTMMOrO MOMEHTa 3aTsKKN
cekuunn pagnartopa 3amy;ﬁ:fli_r: :HMMHeaoaoe Hunnene ¢ ynnoTHuTENEM
1" 30-35 H'm 45-55 H'm
174" 50-70 H'm 70-80 H'm

6.10. KoHueBble cekuuMu TpybuaTbiXx pPaguaTopoB OCHALATCA  TOSLKO
(PUPMEHHBIMU 3arfnywWwKam UWvnu nepexoaHukMu. B 3aBUCUMOCTU OT HEOOXOAUMOCTH
nepexoAHWKM WU 3arnylikM 3aKasbiBaloT C NeBon unu npasow pesbboi. BHyTpeHHAs
pe3bba nepexogHukoB (NpoxoAHbix npobok) Tomnbko npasas. [pu ux ycraHoske
Heob6xoAMO OYUCTUTL OT FPA3KM MecTa COEAVHEHWs U WUCNOSb30BaTb TONbKO OAHY
npoknaaky, He ponyckasa eé pedopmauun. MNepen 3akpyuusaHueM 3arnywku WUnu
nepexogHWKa PpeKOMEHAYeTCA CMasaTb MpoknagKy CUMWKOHOM Unu  KUOKUM
repmMeTnKoMm. 3arnyLLK1 U NEPEXOAHUKA CKPYHUBAIOTCH (DUPMEHHBIM KIIOUYOM HE MeHee,
4eM Ha 4 HuTku. [pumeHeHWe ra3oBbIX KIOMEW W aHANOMMYHBLIX WMHCTPYMEHTOB
HegonycTumo.




45

6.11. KaTeropuuecku 3anpellaeTcs AONOMHUTENbHAA OKpacka «MeTanm4yecku-
MWU» Kpackamu (Hanpumep, «cepebpsiHKoii») ceKUnit paguaTopa 1 Bo3ayXOBbINYyCKHOMO
OTBEPCTUA BO3AYXOOTBOAUMKA.

6.12. B npouecce akcnnyatauuu cregyet Npov3BOAUTbL OYMCTKY pagvaTtopa B
Havane oTonUTEenNbLHOro ce3oHa 1 1-2 pasa B Te4eHWe OTONUTENBHOrO nNepuoaa.

6.13. Mpu ouyncTke paguaTopoB Hemnb3s UcnonbL3oBaTh abpasnsHble MaTepuansl.

6.14. UcknioyaeTcs HaeellMBaHue Ha paavMaTopbl NOPUCTLIX YBIAXHUTENen, Ha-
npumep, U3 06ONOKEHHOW MMUHbI.

6.15. He pexomeHayeTcst AonyckaTtk NOMHOMO NEpPeKpbITUA NOABOAA TENNOHOCU-
Tensa K pagnaTtopy u3 cuctembl OTonneHus, 0cobeHHo B NeTHui nepuon. BoamMoxHO oT-
KIIOYEHNe paauaTopoB TOMbKO HA Nepvoa ONPECCOBKM CUCTEMbI OTOMMEHNS.

6.16. lNpu ncnonb3oBaHuUKN B ka4ecTBe TENOHOCUTENS ropsaYen Boabl €& napa-
METPbl, KaK yKa3blBanocCb, AOMKHbLI COOTBETCTBOBAaTbL TPebGoBaHUAM, NPUBEAEHHBLIM B
«lMpaBunax TexHU4Yeckon aKcnnyaTauum SMeKTPUYecKUX CTaHuui u ceten Poccuitckoi
®epepauun» [4].

CopgepxaHue kucrniopoaa B Boge CUCTEM OTOMMEHUNA He AOMKHO npesblwaTth 0,02
mr/kr [13], a onTumanbHble 3HayeHWs pH HaxoaaTca B npegenax 8,3...9 (aonycTuMble B
npegenax 8...9,5).

6.17. Mpu akcnnyaTauuu cranbHbIX paguaTopoB CreayeT MOMHUTb, YTO OHM
BECbMa YyBCTBUTENbHL! K KA4ecTBy BOAONOATOTOBKM, OCOBEHHO K coaepxaHuio B Boge
KucnopoZia u sarpsisHeHwit (wnama). [lostomy paguatopbl «Zehnder Charleston» n
«Zehnder Charleston Completto» pekomeHayeTcss NPUMEHATb UCKIIOYUTENBHO B He3a-
BUCUMbIX CMCTEMAxX OTOMNMEHUA C 3aKPbITLIMU paclIMPUTESNIbHBIMK COCYAaMU, CoBpe-
MEHHBIMU LIMPKYNSILUMOHHLIMKM Hacocamu, a Takke C YCTPOMUCTBaMU ANSA NOANUTKU Ae-
aspupoBaHHOW BOAOW U3 BOOOMPOBOAA UMW HENOCPEACTBEHHO U3 Tennosown ceTtu. [ns
YMEHbLUEHNA ONacHOCTW NOALINaMOBOW KOPPO3UK LienecoobpasHa ycraHoBKa AONON-
HUTENbHBIX TPA3EBUKOB, @ NPU NPUMEHEHNN TEPMOCTATOB U aBTOMATU3NPOBAHHLIX BO3-
AYyX00TBOAYMKOB — ewé M (unbLTPoB, B TOM 4Yucrie NocToskoBbiX. KonuyectBo B3Be-
LWeHHbIX BELWECTB B BOAE He AOMKHO npesbiaTh 7 mr/n.

6.18. U3bbiTouHOE AaBneHue TEennOHOCUTENs, paBHOE Ccymme MaKCUManNbHO
BO3MOXHOrO Haropa Hacoca W rMapoCcTaTMHecKoro AaBfieHUs, He AOMKHO B pabovem
pexvume cucTeMbl OTOMMEHUs NpeBbIWaTh B No6oM paguatope makcuMansHoro pato-
yero Aaenenrus. MMHUManbHOe AaBreHne Npu ONpeccoBKe CUCTEMbl OTONSIEHUA [OIK-
HO 6bITb B 1.25 pasa 6Gonbuwe pabovero [4]. 3ametum, yto CHull 3.05.01-85 ponyc-
KaeT nonyTopHoe npesblleHne paboyero AaBneHns nNpu onpeccoBke, OAHAKo NpakTuka
M aHanu3 ycrnoBWiA 3KcCrnyaTauuu OTONUTENbHLIX NPUGOPOB B OTEUECTBEHHbIX CUCTE-
Max oTonnexusi, npoBeféHHbin OO0 «Butatepm», NoKasbiBalOT, YTO 3TO Npesbiwe-
Hue QOSKHO HaxoauTbes B npegenax 25%.

6.19. Kaxabih paguaTop HE3aBUCMMO OT CXeMbl 06BA3KM TennonpoBogamun He-
06x0AMMO OCHaLaTb BO3AyXOOTBOAYUKOM, YCTAaHOBNEHHBIM B OHOW M3 BEPXHUX NpO-
Gok paguatopa.

6.20. Mpu BbIGOPE BO34YXOOTBOAYUKOB NpeanoYTeHne crnieqyeT oTaasaTb aBTo-
MaTMYECKUM BO3AYyXOOTBOAUYMKAM, HO TOMBLKO NPU HANWYMWN TPA3EBUKOB U DUNBLTPOB.
YcTaHoBKa 3TUX BO3OQyXOOTBOAUVKOB AOMKHa GbiTb Npon3sBeeHa Takum obpa3om, 4to-
6bl X04 NonnaBska B HAX OCYLLECTBIANCA TONbKO B BepTUKanbHOM nnockoctu. Ecnu ato
NpaBuNO BLINONMHUTL He YAAETCA, cneayeT NPUMEHATL PYHHBIE BO3A4YXOOTBOAYUKW.

OuyeHb BbicokaaA a@EKTUBHOCTb yaarneHWss Bosgyxa WM wnama U3
TENNOHOCUTENA CUCTEeMbl OTOMIMEHUSA, MOAKNOYEHHON NO HEe3aBUCUMOW Cxeme,
DOCTUraeTca NPy UCMONbL30BaHUKM YHMBEPCAnbHOro cenapatopa Spirovent Air & Dirt (Ha
6a3e ucnonb3oBaHus TPy6OK Spiro ¢ NPOBONOYHEIM MeAHbIM opebpeHunem).

6.21. 3aWMTHBIA KONNa4yoKk ¢ Kopnyca TepMocTata CHUMaeTcsl Nocne OKOHYaHust
OTAEnoYHLIX paboT u obsisaTtenbHO nepen 3anofiHeHMeM CUCTeMbl OTONMNEHUst Tenno-
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Hocutenem u eé onpeccoskoin. 3To Heobxoaumo Ana obecneveHus HaaéxHoro yaane-
HWUA BO3AyXa U3 pagnaTtopoB U BCei CUCTEMbl OTONMNEHUA U NPEAOTBPAaLLEHUS OnacHo-
CTU «pa3MopaxuBaHusa» OTONUTENbHOIO npwﬁopa.

6.22. TepMocTaTnyeckas ronoska TEPMOPEryNUPYIOLWEro BEHTUNA MOHTUPYETCA
nocne OKOHYaHUsl OTAENO4HbIX paboT U ONPECCOBKUA CUCTEMbI OTONMEHUS.

6.23. He pexkomeHayeTCsi ONOPOXHATbL CUCTEMY OTOMNEHUsI CO CTanbHbIMU pa-
anatopamu 6onee, 4yeM Ha 15 gHel B roay.

6.24. Bo usbexaHne 3amep3aHua BoAbl B paguaTtopax, NpMBOASLLErO K UX pas-
pbiBY, He gonyckaetcs obayB paguaTopa CTPySiMM BO3ayxa C OTpUUATENLHON Temne-
patypoii (Hanpumep, NP1 NOCTOSIHHO OTKPLITON GOKOBOW CTBOPKE OKHa).

6.25. B cucTemax, 3anofiHieMbix aHTUMPU3OM, He AONycKaeTcs NpuUMeHeHwne
MacnsHOW Kpacku ANA repMeTv3aunn pe3bBoBbiX COEAWHEHWA NMBLHOM WM MEHbKOMN.
PekomeHayeTca onsa sToi Lenu mcnonb308aTh AMOKCUAHbIE 3Manu, a Talke amanu Ha
OCHOBE pacTBOPOB BMHUMXOPWAOB, aKPUMNOBbLIX CMOM U aKPWUIMOBLIX CONONIMMEPOB.

AHTUPPU3I AOMKEH CTPOrO COOTBETCTBOBATbL TPEGOBAHWUSAM COOTBETCTBYIOLMX
TEXHUYECKUX YCMOBMIA. 3anonHeHuWe cucTeMbl aHTUPU3OM OONYCKAETCA He paHee,
Yem 4Yepes 2-3 OHs nocne eé MoHTaxa.

Cpeaun ucnonb3yeMbix B Poccun Mapok aHTudpusa 3acnyXvBaloT BHUMAHUA
«DIXIS 30» (Ha ocHoBe atuneHrnukons) u «DIXIS TOP» (Ha OCHOBE NPOMNUMEHITNINKO-
ns), narotaenueaemole OO0 «EJIUC-UHT».
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MpunoxeHue 1

Ta6una IT 1.1. IuHaMAYecKHe XapAKTEPHCTHKHA CTATbHBIX BOAOra30MPOBOIHBIX
TpY6 no I'OCT 3262-75* HacoCcHBIX CHCTEM BOASIHOTO OTOILIEHMSI IIPH CKOPOCTH
BOIbI B HUX 1 M/c

Anametp TpyB, MM Pacxon Boapl YaensHoe MpuBe- YpnenbHas xapakTe-
Mpwv cKopocTH OVWHamMuyeckoe OEHHBIA pUCTMKa CONpPOTUB-
cg| © 'S 1 m/c, Miw fasneHve koacbcuL,. neHns 1 m Tpy6ebl
'g et ’% I rmapas-
a g Z 8_.55 ; A10%, A10*, | nuueckoro | 5104, S10%,
S5l 2|87 2l | e | Ha | ™ | 1 Ia
>l B |a mic | mjc 3 7| Nde, 3 3
/ (xe/u)” | (xe/c) 1M (xk2/u)* | (x2/c)
10 17 | 12,6 | 425 | 0,118 | 26,50 3,43 3,6 95,4 12,35
15 (21,3 15,7 | 690 {0,192 10,60 1,37 27 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 | 425 359 [ 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

Mpumeyanus:
1) 1 Ma = 0,102 krc/m? ; 1 Nal(kr/c)? = 0,788-10°° (krc/M2)/(kr/u)? ; 1 krc/m?= 9,80665 Ma;

1 (kre/m?)/(xr/u)?= 1,271-10° Mal(kr/c)?.

2) Mpw apyrux ckopocTsx BOAbl, COOTBETCTBYIOWMX OBLIMHO NaMUHapHOW U Nepexop-
HOW 30HaM, 3HayeHusi NPUBEAEHHOro Ko3MMULMEHTa rMAPaABNNYECKOro CONPOTUBNEHUS Y
yOenbHbIX XapakTepucTuK cnefyeTt KOpPPeKTUpoBaTb COrfMacHO W3BECTHbIM 3aBUCHMOCTAM
(cm., Hanpumep, A AnbTwyne U Ap. mapaenuka u aspognHamuka.- M., Ctpoiuspar,
1987). [na ynpolleHUs 3TUX pacyEToB akTU4Yeckue ruagpaBiMMecKue XapaKTepUCTUKK
Tpy6 S, {' ¥ KO3(HPULMEHTOB MECTHOIO CONPOTUBNEHUS OTBOAOB, CKOD M YTOK M3 3TUX TPYD
{ Npu CKOPOCTAX TENNOHOCUTENS, COOTBETCTBYIOWMUX YKa3aHHLIM 30HaM, B cUCTEMax OTo-
nneHuns ¢ napameTtpamu 95/70 n 105/70°C MOXHO € 4ONYCTUMOMN ANS NPaKTUYECKUX pacué-
TOB MOrpewHocTbo (40 5%), onpeaenaTb, BBOAA NONPaBOUYHbLIA KOIMDMULMEHT HA HeKBaa-
PaATUYHOCTL P4 , NO POpMyNam

S=S, - ¢, (Mn1.1)
C'=0C'4 94, (n1.2)
C=0Cs Ps, (N 1.3)

rae Sy, {'s n {4 - xapakTepucTukun, NPUHATBIE B KaYecTBE TabrMYHbIX NpYU CKOPOCTSIX BO-
Abl B Tpy6ax 1 m/c (cm. , B yactHocTH, Tabn. M 1.1 HacTosIWwero NpunoXxexus).

3HayeHns @, onpeaensiiotcs no Tabnuue M 1.2 B 3aBUCUMOCTY OT gUamMeTpa yCRoBHO-
ro npoxoAa cranbHoit Tpybbl dy, , MM , ¥ pacxoaa ropsyen soabl M co cpeaHen Temnepary-
poii ot 80 go 90°C .

3) MNpun cpegHuUx TemnepaTypax TersoHocuTens ot 45 no 55°C 3Ha4eHus ¢, onpeae-
nATCcA nNo npubnuxérHon dopmyne

Pa50) = 1,5 Qs — 0,5 , (n1 4)

rOe Qas0) - NONPABOYHbIN KOSMMULKEHT NPU CpeaHel TemnepaTtype TennoHocutens 50°C;

¢4 - NMOMPaBOYHBLIN KO3PDUUMEHT NPU cpedHen TeMnepaType TennoHocutens 85°C,
npvHMMaeMbl no Tabn. M 1.2 ..




Taoauna I1 1.2. 3HayeHHsl NONPABOYHOI0 KO3PPHLINEHTA @4
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lpodomxkerue npunoxerus 1

Pacxopn ropsuei Boabl M B Kr/c (BepxHSIsi CTPOKa) U B K/

s M (HWXHSS CTPOKa) NPY AMameTpe YCIIOBHOMO Npoxoaa Tpy6 dy , Mm
10 15 20 25 32 40 50
1,02 kr/c | 0,1724 | 0,2676 | 0,4879 | 0,7973 | 1,3991 1,8249 3,0495
Kr/v 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/d 194,8 302,4 551,5 901,4 1581,8 | 2063,2 | 3447,7
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
' K/ 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/4 89,3 138,6 2524 4126 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/v 63,0 97,9 178,6 2920 512,3 668,2 1116,4
118 kr/c | 0,0151 | 0,0235 | 0,0428 | 0,0700 | 0,1229 | 0,1602 0,2678
Kr/y 54,4 84,6 1541 252,0 442 4 576,7 964,1
12 kr/c } 0,0132 | 0,0205 | 0,0375 | 0,0612 | 0,1074 | 0,1401 0,2341
' Kr/v 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/4 421 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
1,26 kr/c | 0,0093 | 0,0145 | 0,0625 | 0,0432 | 0,0759 | 0,0989 0,1653
Kr/4 33,5 52,2 95,4 165,5 273,2 356,0 595,1
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 5371
13 kr/c | 0,0077 | 0,0119 | 0,0217 | 0,0354 | 0,0621 | 0,0810 | 0,1354
' Kr/4 27,7 42,8 78,1 127,4 241,6 2916 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 4446
134 kr/c | 0,0064 | 0,0099 | 0,0181 | 0,0295 | 0,0519 | 0,0676 | 0,1130
’ Kr/4 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
' K/ 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/4 18,0 28,1 51,1 83,1 146,2 290,4 318,6
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Tpunoxexue 2

Homorpamma ansa onpeageneHus noTepy AasBneHUN
B MeJHbIX Tpy6ax B 3aBUCMMOCTHU OT pacxona BoAbI
npu eé Temnepatype 40°C
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A — notepu nasnexus Ha TpeHue B MegHbix TpyBax 1 M Npu Temnepartype
TennoHocutensa 40°C, Mm BOA,. CT.;
B — BHyTpEHHME auaMeTpbl MeaHbIX TPYD, MM;
C — ckopocTb BOAb B TPY6ax, M/c;
I — noteps naBneHus Ha MecTHLIE CONPOTUBNEHNS NP KO3 dULMeHTe co-
NpoTUBREHNA (=1 1 COOTBETCTBYIOUIEM BHYTPEHHEM AWAMETPE NOAROASIIEHA
meaHou Tpy6ul, MM BOA. CT.;
E - BHyTpeHHne anameTtpbl MegHbix TPy, XxapakTepHble ans 3anagHoeBpo-
NEenCKoro pbiHKa, MM;
F- pacxon Boabl Yepes Tpyby, kriu.

TMpyu cpepnen Temnepatype soakl 80°C Ha 3HauYeHUs NOTEPU LABNEHWUS,
HaldeHHble Mo HacToALLEeR HOMOrpaMMe, BBOAUTL NONPABOYHbLIA MHOXUTESL
0,88; npu cpenHeit Temnepatype 10°C — nonpaBoYHbIN MHOXUTENL 1,25,
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lpunoxerue 3

Tennosoi morox 1 m OTKPBITO HPOJIOKCHHBIX BEPTHKAJIBHBIX [VIAAKHX
METAJUINYECKHX TPY0, OKpalIeHHbIX MACIAHON KPAaCKOH, qp , BT/M

Tennosoit notok 1 m Tpy6bl, BT/M, npu @, °C, yepes 1°C

4. | o,
[ C gl 1| 2]3]lals]|e] 7|80
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 27,4 28,7 29,5 304 31,3 32,1 33,0 33,9 34,8 35,7
20 40 34,5 35,9 36,9 38,2 39,1 40,2 41,3 | 424 43,6 447
25 429 | 44,9 46,3 | 47,5 48,9 50,3 51,7 53,0 54,5 55,8
15 36,6 37,5 38,5 394 39,8 41,3 42,2 | 43,2 44 1 45,1
20 50 458 | 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 49,1 50,1 51,1 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 72,1 73,7 75,2 76,7 78,4 79,9 81,5 83,1 84,8 86,4
15 57,4 58,4 59,5 60,5 61,7 62,8 63,8 65,0 66,1 67,3
20 70 71,6 73,0 | 74,3 75,7 77,2 78,5 79,8 81,3 82,7 84,1
25 89,6 | 91,3 | 92,3 94,7 96,0 98,2 99,8 | 101,6 | 103,3 | 1051
15 68,4 69,5 70,7 71,9 73,0 741 75,4 76,6 78,3 78,9
20 80 856 | 86,6 | 88,4 89,8 91,3 92,8 94,2 95,8 97,3 98,7
25 106,91 108,8 | 110,5 | 112,3 | 114,2 | 1159 | 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 90 100,3 { 101,7 | 103,3 | 104,9 | 106,3 | 107,91 109,5 | 110,9 | 1126 | 114,3
25 1253 | 127,2 | 1291 | 1311 | 132,0 | 1349 | 136,9 | 138,9 | 140,8 | 142,8
15 92,3 93,5 | 949 96,0 97,0 98,2 99,3 | 100,3 | 101,3 | 102,4
20 100 | 116,01 117,4 | 119,0 | 120,6 | 122,4 | 124,2 | 1253 | 127,6 | 129,1 | 130,9
25 1442 | 1451 | 147,21 1494 | 151,5 | 153,6 | 155,8 | 157,9 | 160,0 | 162,2
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[IpumeyaHus K NpunoxeHuto 3

1. TennoBoW NOTOK OTKPLITO MPOMIOXEHHLIX FOPU3OHTANBHBLIX TPYD, pacnonoxeH-
HbIX B HWKHEW 4acTy NoMeLLEeHUs, NpUHUMaeTca B cpeaHem B 1,28 pasa 6onbwe, 4yem
BEPTUKANbHbIX.

2. Mone3sHbI TENIOBON NOTOK OTKPLITO NPONOXEHHBIX TPYD yuuThIBAETCA B Npe-
denax 50-100% OT 3HaueHWin, NpUBEAEHHBLIX B JAHHOM NPUMOXEHUM (B 3aBMCUMOCTH OT
MecTa npoknagku Tpy6).

3. Mpwn onpeaeneHuy TENSIOBOro NOTOKa W30MMPOBaHHbIX TPY6 TabnuuHble 3Ha-
YeHMWs1 TENMOBOIo NOTOKA OTKPbLITO NPOSIOKEHHBLIX TPYG YMEHbLIAOTCA (YMHOXAIOTCA Ha
nonpaBoyHbIN k03dPULMEHT - 06bIuHO B npeaenax 0,6-0,75).

4. lNpmn 3KpaHMPOBAHWUMN OTKPLITOrO CTOSIKa METANNMMYECKUM 3KPaHOM obLui Ten-
roBOW NOTOK BEpTUKanbHbIX TPY6 CHMXaeTcs B cpeaHem Ha 25%.

5. Mpwn ckpuiToit npoknagke Tpy6 B rnyxoi Gopospe obwwii Tennosoi NOTOK
cHuxaeTcs Ha 50%.

6. Mpu ckpbiTOi Npoknagke Tpy6 B BeHTMNMpyemoi 6opo3ae obumin Tensnosown
NoToK yMeHbLuaeTcs Ha 10%.

7. O6WmiA TennoBon MNOTOK OAUHOMHBLIX TPYD, 3aMOHONUYEHHBIX BO BHYTPEHHUX
neperopoakax ua Taxénoro 6eTona (Aser 2 1,8 BT/(M-°C), pser = 2000 kr/m?), ysenuum-
BaeTcH B cpeAHem B 2,5 pasa (npw oknelike cteH o6osimu B 2,3 pasa) No CpaBHEHMUIO CO
cny4aeMm OTKPbITOW ycTaHoBkW. lpyU 3TOM MonesHblit TENNOBOW MOTOK COCTaBrnseT B
cpegHeM 95% ot obuero (B kaxgoe M3 CMEXHbIX MOMELLEHWit NOCTYNaeT NoroBuHa
NONE3HOro TENMOBOro NOTOKA).

8. O6wuit TennoBoi NOTOK OT OAUHCYHLIX TPYG B HapYXHLIX OrpaXaeHusXx U3
TsKENOro 6eToHa (Aser 2 1,8 BT/(M-°C), poer = 2000 kr/m®) yBenuuuBaeTcs B cpeaHeM B
2 pa3a (npv okneike cteH o6osamu B 1,8 pasa ), Npuuém nosnesHbIA TENSIOBOIN NOTOK Npu
HanM4uu Tennou3onNsaLMn mexay Tpy6ol n HapyXHOW NOBEPXHOCTLIO CTEHbI COCTaBIA-
et B cpegHeM 90% oT obLero.
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