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Yeaxxaembie konnezu!

000 «Bumamepm» npednazaem Bawemy 6HUMaHUK peKkoMeHOauyuu o
npumMeHeHUrO mpaemobe3onacHbIX cmasibHbiIX CEeKUUOHHbIX mpybyambix paduamopoe
anumHoz2o knacca «Zehnder Charleston» u «Zehnder Charleston Completto»,
u3z2omoesisieMbix 2epMaHckol ¢pupmou «Zehnder GmbH ».

PekomeHOayuu cocmaesieHbl MPUMeHUMEesIbHO K POCCUUCKUM HOPMamueHbIM
ycnoeusiM ¢ y4émoM ebiCKa3aHHbIX Ha cbe3dax ABOK npednoxeHull o pacwupeHuu
docmoeepHbIX OaHHbIX, He06x00uMbIx Onisi modbopa omonumesibHbIX npubopoe npu
npoeKmupoeaHuUuU cucmemM OMOIMJIEHUsI U eKJIroYarom OonosIHumesibHbie Mamepuasnbl
coanacHo CHull 41-01-2003 «OmonneHue, eeHMuUAUUsS U KOHOUUUOHUPOBaHUE»,
mennoeble xapakmepucmuku mpy6b4yambix paduamopoe npu ux npucoedUHeHUU K
mensionpogodaM cucmemMbl OMOIMJIEHUSI MO0 CXeMaM «CHU3Yy-88epX» U «CHU3Y-8HU3»,
Komopble 8 3apybexHbIX NMpocrnekmax U Kamasiozax He npeocmaesisiiomcsi, a makxke
OdaHHbIe no Ko3ghuyueHmam 3amekaHusi 058 csy4aee ycmaHo8KU amux paduamopos 8
o0HOMpy6HbIX cucmemMax omori/ieHusl.

Aemopbl pexkomeHOayuli: kaHO. mexH. Hayk CacuH B.W., kaHO. mexH. HaykK
Bepwudckuli I'.A., uHxeHepsbl lpokoneHko T.H. u KywHup B.[]. (nod pedakyuel KaHO.
mexH. Hayk CacuHa B.U.).

3amevaHussi u npeodnoxeHus MO  COBEPWEHCMEO8aHUK  Hacmosiwux
pekomMeHOayuli aemopbl nNpocsim Hanpaensame no adpecy: Poccusi, 111558, Mockea,
3enénbili npocnekm, 87-1-23, dupekmopy OOO «Bumamepm» CacuHy Bumanuro
UesaHosu4y unu no men./¢hakc. (095) 482-38-79, ¢pakc. (095) 482-38-67 u men. (095) 918—
58-95.

OcHOBHbIe XapakTepucTuku pagmatopoB «Zehnder Charleston»

. EavHnua
HanmeHoBaHve nokasatenem BenuuuHa
N3MepeHus
Pabouee n3bbiTouHOE faBneHne TennoHocuTens ans
pagnaTopoB C KonimdecTtBoMm Tpy6 no rnybuHe cekummn 2 - 4, He
bonee: Ml la 1
- NpY CEPUNHOM BbIMNyCKe 1,6
- 0 crey3akasy
McnbiTaTteneHoe aaBneHve Ans pagnaTtopoB C KONMYEeCTBOM
Tpy6 no rnybuHe cekumn 2 - 4, He MeHee: Ma
- NpY CEPUNHOM BbIMNyCKe 1,5
- N0 cneysakasy 2,4
MakcumanbHasa TemnepaTypa TenrnoHocuTens °C 120
Mmy6uHa pagmatopa (5 Tunopasmepos) MM 62 -210
BbicoTa paguatopa MM 190 — 3000
[nvHa 6noka pagmnatopa 3aBOACKOro N3roTOBIEHMS MM 92 — 2944
3HauyeHus pH Boabl: onTMMarnbHbIE _ 8,3-9
JOonyCTUMble 8-9,5
CopepxaHue kucnopoga B Boge, He 6ornee Mkr/am® 20
KoadhdurUMeHTbI MECTHOIO CONPOTMBIIEHNS NPW CTaH4APTHbIX 50_59
cxemax 6OKOBOro nogcoeauHeHus, pacxode TennoHocutens 60 — ’ ’
(4,0-4.,6)
Kr/4 n nogsoakax dy, 15 mm (d, 20 Mm)
CtaHoapTHbIV LBET NOKPLITMSA — MO rPYyHTY nopolkoBas amanb 6enoro useta RAL 9016
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1. OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKUN CTAJIbHbIX
CEKLUMWOHHbLIX PAOUATOPOB «ZEHNDER CHARLESTON»
N «ZEHNDER CHARLESTON COMPLETTO»

1.1. MNpegnaraemble cneynanuctam pekoMeHgauum no NPUMEHEHUID CTanbHbIX
TpybyaTbix cekumoHHbIX paguatopoB «Zehnder Charleston» n «Zehnder Charleston
Completto», nsrotaBnuBaembix repmaHckon dupmon «Zehnder GmbH» (Zehnder
GmbH, Almweg 34, D-77933 Lahr Postfach 2126 D-77911 Lahr, BDR, Tten. +49 (7821)
58-63-92, dakc +49 (7821) 58-64-06), paspabotaHbl OOO «Butatepm» (Poccus,
111558, Mocksa, 3enéHbin npocn., 87-1-23, ten./akc: (095) 482-38-79, dakc. (095)
482-38-67, Ten.: (095) 918-58-95) Ha ocHOBe MPOBEAEHHbLIX B OTAENE OTONUTESbHbIX
npnbopoB n cuctem otonneHus Iyl «HUNcanTexHukn» TennormapaBinYeCcKUX W
MPOYHOCTHbIX UCMbITAHUIN NpeaCcTaBUTENbHBIX 06pPa3L0B Ha3BaHHbIX BbIlE paanaTopoB
no 3aka3dy npeactasutenscrTea upmbel «Zehnder GmbH» B Poccun — OO0 «Lengep
'mM6X» (apgpec: Poccusa, 115419, Mocksa, 2-omn PowuHckui npoesq, 8, n/a 116; ten.
(095) 232-22-49, cpakc (095) 232-21-45; www.zehndergroup.ru.).

1.2. PekomeHnpauuu paspaboTaHbl MO TPaguUMOHHOW ONsi OTEYECTBEHHOW
npaktnkn cxeme [1], [2] ¢ ncnonb3oBaHneM faHHbIX Ana nogdopa U MNPOCNEKTHbIX
maTepuanos pupmbl «Zehnder GmbH».

1.3. CrtanbHble TpybyaTble CEKUMOHHbIE
paguaTtopbl «Zehnder Charleston» (puc.1.1) n
nx mogmdukauunm co BCTPOEHHbIM TEPMOCTaTOM
«Zehnder Charleston Completto» -
TpaBmobe3onacHble n TMrMEHNYHbIe
oTonuTEnNbHbIE NPUBOPbLI KNaccu4eckon opmbl,
LnpoyanLien HOMEHKNaTypbl TUNOpasMepoB Mo
rnybvHe, BbiCOTE U ANUHE, NpeAHa3Ha4YeHHble
ansa oTonneHus nomMeLieHnmn 34aHUNn
pasnuyHoro Ha3Ha4eHMsA, B TOM uucne
OEeTCKMX U MeAULIMHCKUX.

Ceoen nonynApHOCTbIO cTarnbHble
TpybyaTble paguatopbl 0653aHbl  BbICOKOMY
TEennoBomy KomgopTy, obecneymBaemMomy 3aTMMM
npudopamu, Gnarogaps onTMmaribHoMy
COOTHOLLUEHUIO  JIyYUCTOM U KOHBEKTMBHOMW
COCTaBNALWMX Tennosoro notoka. Lunpokas
HOMEHKNaTypa NoCcTaBAsieMbIX TUNOPA3MepPOB MO
rabaputam M TennonsioTHOCTM  no3Bonset
onTumManbHbIM 0b6pa3om pasmellaTb pagvaTopbl
«Zehnder  Charleston» B  OTannuMBaeMblX Puc. 1.1. O6wuin BMA paguaTtopa
nomeLLeHnax. «Zehnder Charleston»

MoMnMO yKasaHHbIX Bbille MPeMMyLLecTB
OTMETMM TaKkKe BO3MOXHOCTb YrOBbIX U PagnyCHbIX UCMOMHEHUA 3TUX pagMaTopoB,
CaMbIX pPasfnUyHbIX BWOOB MNOAKMIOYEHUS MNOMUMO  TpaguLMOHHOMO  BOKOBOrO,
MCNONb30BaHME LUMPOKOro psga npegnaraemMblx Ons 3TUX pagvaToOpoB akCeccyapoB.
[na paguatopos, yCTaHaBnMBaeMblX Ha CTOMKaX Y CMMOLLHOMO HapYXHOro OCTEKMNEHWS,
N3roToBUTENb AAET 3aKkas3yMKy BO3MOXHOCTb OCHalleHust npubopa oTpakarowum
9KpaHOM 13 6e30MacHOro NPo3pavyHoOro CTekna Co CKPYriEHHbIMU yrinamu 1 TOSLWUHON 6
MM C TEpPMO3aLMTHbIM CrOeM. JKpaH KpPenuTca Ha crneumanbHblX, NOCTaBrseMblX
BMECTe C pagmaTtopoM epxaTensax U pasmellaetca mexay npubopom u HapyXHbIM
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OCTEKIIEHMEM, TEM CaMbIM CHUXasi 6ecnonesHble TeNNOnoTepu, He yXyaLwas BHELIHWUNA
BMA pagnaTtopa Co CTOPOHbI OCTEKMEHNS.

1.4. OcHOBHbIM 3anemeHToM pagumatopoB «Zehnder Charleston» n «Zehnder
Charleston Completto» aBngetca cranbHas  cekuus, cocToswas w3  2-X
LUTAaMMNOCBapHbIX FOfIOBOK, OAMHAKOBbLIX Yy Bepxa W Hu3a npubopa CO CTOPOHbI €ro
poHTa W TbifNa, COEOUHEHHBIX METOO4OM 3JNIEKTPOKOHTAKTHOW CBapKM C KPYribIMu
Tpyb6amun pasnuyHon ANWHbI C KONMUYECTBOM OT 2 A0 6 WTyk no rnybuHe cekuuuw.
[(ONoOBKM M3roTaBNUBAKOTCA U3 HU3KONErMPOBaAHHOW cTanu TonwwmHon 1,5 mm. Tpy6bl
UMEIOT HapYXHbIN anameTp 25 MM 1 TonwmHy 1,25 mm.

HapyXHble LWBbl B MECTax CBapKu rofloBOK 1 Tpyd OTWNMGOBaHbI U NPaKTU4ECKn
He 3ameTHbl. OTaenbHble cekuun AnMHoOM 46 MM COeaMHSIITCA B ONOKM CBapKoW Mo
BCEMY NEpPMMETPY OTBEPCTUI ronoBokK. KonnyecTso cekuun B 651o0ke onpeaenseTt annHy
pagnaTtopa B cbope. B kpanHue OTBepcTUSA CBapHbIX GMOKOB paaMaTopOB BBapEHbI
BTYNKn ¢ TpybHon pe3bbon G 1" y aByxTpybHoM no rmybuHe mogenn n G 14" y Bcex
OoCTarnbHbIX, B KOTOPble B 3aBUCUMOCTW OT HEOOXOAMMOCTM BBUHYMBAKTCS FNyxuve u
npoxoaHble nNpobkn G %", V2" unn %4". OTMeTuM, 4to 61OKM MOryT ObiTb OCHALLEHBbI
AONOMHUTENBbHO NpPUBapHbLIMKW NaTpybkamu, Hanpumep, ANS HWKHEro WNU BEpXHEero
NOAKMIOYEHMA K NOABOLALMM TennonpoBogaMm W nNpuMBapHbIMM - CTOMKaMu  Ang
HamnoNbHOW YCTaHOBKW.

1.5. HomeHknatypa paguatopoB «Zehnder Charleston» n «Zehnder Charleston
Completto» npegcraenena Ha puc. 1.2un 1.3 n B 1abn. 1.1.
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Ta6nuua 1.1. HomeHknatypa paguatopoB «Zehnder Charleston» u
«Zehnder Charleston Completto»

g x HoMUHa- YcnoBHoOe 0003Ha4YeHne Moaenen
6z nbHas 2-x 3-x 4-x 5-n 6-n
3 5 BblCOTa TPYOHbIX TPYOHbIX TPYGHbIX TPYOHbIX TPYOHbIX
g o paava-
e W
8 = Huom, MM
190 2019 3019 4019 5019 6019
260 2026 3026 4026 5026 6026
300 2030 3030 4030 5030 6030
350 2035 3035 4035 5035 6035
370 2037 3037 4037 5037 6037
400 2040 3040 4040 5040 6040
450 2045 3045 4045 5045 6045
< 500 2050 3050 4050 5050 6050
S 550 2055 3055 4055 5055 6055
g 570 2057 3057 4057 5057 6057
= 600 2060 3060 4060 5060 6060
o 750 2075 3075 4075 5075 6075
)g 900 2090 3090 4090 5090 6090
s 1000 2100 3100 4100 5100 6100
8 1100 2110 3110 4110 5110 6110
1200 2120 3120 4120 5120 6120
1500 2150 3150 4150 5150 6150
1800 2180 3180 4180 5180 6180
2000 2200 3200 4200 5200 6200
2200 2220 3220 4220 5220 6220
2500 2250 3250 4250 5250 6250
2800 2280 3280 4280 5280 6280
3000 2300 3300 4300 5300 6300
3200 2320 3320 4320 5320 6320
3500 2350 3350 4350 5350 6350
> 3800 2380 3380 4380 5380 6380
g 4000 2400 3400 4400 5400 6400
P 4200 2420 3420 4420 5420 6420
o 4500 2450 3450 4450 5450 6450
s 4800 2480 3480 4480 5480 6480
3 5000 2500 3500 4500 5500 6500
g 5200 2520 3520 4520 5520 6520
= 5500 2550 3550 4550 5550 6550
5800 2580 3580 4580 5580 6580
6000 2600 3600 4600 5600 6600

lMpumeyaHue: no cneysakasly mMo2ym 6bimb U320mMoeJsieHbl Modenu paduamopos
dpyaoli ebicomsbl.



HomeHknatypa xapaktepusyeTcsi KonmyectBOM Tpyo no rnybuHe cekumn u
HOMWHaNbHOW BbLICOTON paguaTopa, KOTopas B psge CrnyyaeB OTnvyaeTcs oT obuien
cTpouTenbHon (acbeKTMBHOM) BbICOTLI pagnaTtopa BH.

Obwasa anuHa (BL) ctanbHbix TpybyaTbix pagmatopoB «Zehnder Charleston»
paBHa CyMMe MNPOU3BEOEHUS KONMMYECTBA CeKUMW N Ha ANUHY cekuumn (Lc=46 Mm) n
ANuHbl 2 Npobok (2x14=28 mm), T.e. BL= [(n. x 46) + 28] 1%, mm, a y paguaTopos
«Zehnder Charleston Completto» oHa yBenuyeHa Ha pa3mep BblfieTa Tepmoctarta A.
O6bivHO A=105 MM npu ycTaHOBKe Ha 3aBoge TepmocTtaTa AV6 mpmbl «OBeHTpoN»
UM cneumanbHbIX BeHTUNbHbIX KnanaHoB «LeHgep» (OV 1" gns aByxTpyOHbIX
mogenen n OV 1 4" ana 3-6 Tpy6HbIX Mogenen). O6was Beicota BH y pagmuatopos co
BCTPOEHHbIM TEPMOCTATOM YBENUYEHa Ha 14 MM 3a CYET BbICTyNa AOHHbIX NaTpyOKOB.

1.6. CtanbHble paguatopbl pupmbl «Zehnder GmbH» noctaBnalTca 3aka3vmky
B BuAe LENbHOCBApPHbIX ONOKOB M3 OTAENbHbIX CeKUuMA, Mbl Oygem ux HasbiBaTb
CEKLMOHHbIMMW.

TpaHCNOpTHbIE  OrpaHMYeHust npu  OTrPy3ke C 3aBojda  OnpeaenstoT
MaKkCMMarbHYy0 ANMHY cBapHOro 6noka paguatopa B 3aBMCUMOCTM OT KonmyecTsa Tpyo
no rnyobuHe cekunmn n eé BbicoThbl (Tabn. 1.2). PaguaTtopsbl, AfMHA KOTOPbIX NpeBbIlaeT
yKa3aHHble B Tabn. 1.2 mMakcumarnbHble OrpaHuMYeHus, NOCTaBMAKTCA OTAENbHbIMU
6rnokamun. Nx cbopka OOMmKHaA OCYLLECTBNASATLCA C MOMOLWbLIO HUNNenen. Heobxoanmoe
KONMM4YeCcTBO Hunnenem (ona paguatopoB ¢ AByma Tpybamm B cekumm - 1", onsa
pagmaTtopoB € KonmyecTBom Tpyd B cekumm oT 3 Ao 6 - 1'4") noctaBngetca 6ecnnaTHo
BMecTe ¢ bnokamu pagnaTopos.

B kauyecTBe ynnoTHUTEnen [JOMycKkaeTCs WCMOfb30BaHMUE TOMbKO (PUPMEHHBIX
NPOKNagokK, NoCTaBNAeMbIX BMECTE C paanaTopHbIMK Bnokamum.

Tabnuua 1.2. MakcumanbHoOe KONMM4YeCcTBO CBapHbIX CEKUUA B OQHOM
6noke Tpyb6uaTbix paguaTopoB, noctaBnsembix pupmon «Zehnder»
(TpaHCNoOpTHbIE OrpaHUYeHus)

MakcumanbHasa anvHa paguaTtopa npu BblicoTe
Konnyectso
Tpy6 B Huom 0T 190 g0 900 MM Huom > 900 o 3000 mm
cekumm KonuyecTtso Konnyectso
paguaTopa, ceKkuun B Anuna ceKkumn B Anvra
WIT. paguaTopa B paguaTopa B
paguarope, paguarope,
cbope, MM cbope, MM
LT, LT,
2 64 2944 20 920
3 64 2944 20 920
4 64 2944 20 920
5 55 2530 17 782
6 46 2116 14 644

1.7. Bce cranbHble TpybyaTble paguaTopbl UMEKT BbICOKOKAYECTBEHHOE
rPYHTOBOYHOE MOKpbLITME. DTO obecneunBaeT a(PPEKTUBHYIO 3aLLUNTY TEMNNOOTAAOLLEN
NMOBEPXHOCTU OT HapPyXHOMW koppo3un. [locne katadope3Hon TepMONakupOoBKM
OCYLLIECTBNAETCA MOKpPacka MOPOLLUKOBbIMU 3MarsMu B 3NEKTPOCTaTUYECKOM Mone w3
700 uetoB nanutpbl RAL 1 NCS S. lo otaenbHOMy 3aka3y BO3MOXHbl ftobble
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LBETOBblE OTTEHKW, B YAaCTHOCTU NOKPbITUE npo3padvHbiM akoM Technoline. BoamoxHo
TaKKe OLUNHKOBAHHOE UCMONHEHME.

Mpn  oTcyTCcTBMM  cheumanbHOro  3akasa  pagumatopbl  NOCTaBMATCS
OKpaLleHHbIMM NOPOoLLKOBbIMM aManamu 6enoro useta RAL 9016.

1.8. OcCHOBHble TexHWYeCKMe XapakTepucTukm pagumatopoB «Zehnder
Charleston» (c yuéTom gaHHbIx Tabn. 1.1 n 1.3):

- ANMHa MUHUMarnbHasa oT 92 MM (OBe cekunn);

- ANMHa MakcuMMmaribHasi — CornacHo AaHHbIM Tabn. 1.2;

- rnybuHa ot 62 0o 210 MMm;

- MakcumarnbHoe pabodee u3ObITOYHOE AaBfeHMEe TEnnoHOCUTENs  Ans

paguartopa ¢ Konmyectsom Tpy6 no rnybuHe cekumm ot 2 o 4-x — 1 Mla;

- TO e npwu konu4dectee Tpyb no rmybuHe 5 n 6 — 0,87 Mla;

- UcnNbITaTeNbHOE JaBneHne He MeHee, cooTBeTCTBEeHHO — 1,5 1 1,3 MIa;

- MakcumarnbHasi Temnepatypa TennoHocutens — 120°C;

- BO3MOXHbl UCMOSHEHNA MO 3aka3dy Ha bGonee BbICOKOe paboyvee paBreHue

TennoHocutens — ao 1,8 Mla npu ucnbitatensHom He MmeHee 2,4 Mla.

Y pagnatopoB «Zehnder Charleston Completto» n3-3a yctaHOBKM BCTPOEHHOIO
TepMocTata MWHMMAarbHOE KOMMYECTBO CEKUMA paBHO 3, T.e. C Yy4E€TOM BbleTa
TepmocTaTta U ANMHbl 3arnyLwku obas gnvmHa MMHUManbHOro TunopasmMmepa paBHa 257
MM.

N3rotoBnenne pagmnatopoB  «Zehnder Charleston Completto» ¢ y4éTtom
MPOYHOCTHbLIX CBOWCTB TEPMOCTAaTOB Ha MOBLIWEHHOE paboyee [OaBfeHne He
NpegycMOTPEHO, a MakcumanbHaa TemnepaTtypa TennoHocuTenss  onpenensieTcs
U3roToBUTENEM TEePMOCTaTOB M 06bIYHO He npeBbiwaeT 120°C.

1.9. KoHcTpykums pagnatopoB «Zehnder Charleston» no3sonsieT ocywecTBnsiTb
NOAOKITOYEHME K TENTONPOBOAAM CUCTEM OTOMSEHUSA MO CaMbiM Pa3fnnYHbIM BapuaHTam
(tabn. 1.4).

Homep cxembl nogkno4veHus paguaTtopa onpedensieTcs pacrnofioKeHUEM ero
npucoeanHUTEnNbHbIX NaTpybkoB (nogsogswero — V u obpaTtHoro R). Ha cxeme pgana
TpEx3Ha4dHasa (Mnu ABy3HadHas) undpa, nepeble ABe (MM nNepBas) O03Ha4YalT HOMepa
npucoeanHUTENbHbIX NaTpyobkoB. TpeTbs undpa (Mnn BTOpas) — BUA NOACOEANHEHUS
(HanpaBneHne [OBWXKEHUA TensoHOCUTENS): 0 — 6okoBOe OAHOCTOPOHHEE U
pPa3HOCTOPOHHEE; 3 — HWXKHEE «CHWU3Y-BHM3»; 4 — BepxHee «CBEepXy-BBepx»; 7 —
«CBEPXY-BHM3» N «CHU3Y-BBEPX>.

Pagunatopbl ans nogkntodeHna no cxemam 120, 340, 140 n 320 sasnswoTcs
CTaHOapTHbIMM W nocTaBndawTcsa ©6e3  gononHuTenbHOWM nnatbl. Paguatopebl,
obecneunBarolne BO3MOXHOCTb MOAOKITOYEHUSI K CUCTEMaM OTOMMEHUs Mo BCEM
ocTanbHbiM cxemam (Tabn. 1.4), ocCHalleHbl cneuuanbHbIMU NPUCOEANHUTENbHBIMMU
natpybkamu, pacrnonoXeHHbIMW BHM3Y UM  BBeEpXy npubopa, cneumanbHbIMU
pasgennTenbHbiMK Wanbdamn (CTaH4apTHbIMU C OTBEPCTUSIMU B CEepeauHe «0» Un
FIYyXUMN «®») BO34yxX00TBOAYMKamMK «L» n npobkamu ansa cnycka Bogbl «E».

Bce cneumanbHble cxeMbl MOOKIOYEHMS MOCTaBMAKTCA 3a AOMNOSTHUTENbHYHO
nnary.

Bonee nogpobHO 0cobeHHOCTU cneyunanbHbIX CXeM MOAKITIOYEHNST pACCMOTPEHbI
B pasgerie 2 HaCcToAWMX pekoMeHaaLumn.

1.10. B Tabnuue 1.3 npmBeaeHbl OCHOBHblEe rabapuTbl U TENNOBLIE MOKa3aTenu
pagnaTopoB C 2-, 3- n 4-TpybHbIMK No rnybunHe cekunamu, noctasnsemMbix B Poccuio.
TennoBble xapakTepucTukn aTnx pagmatopos npmeegeHsl HT® OO0 «Butatepm» no
pesynbTatam WUCMbITAHWA WX NpeacTaBuUTENbHbIX 00pas3LoB NpU  POCCUNCKUX
HOpMaTUBHbIX ycroBusix [3]: pasHOCTM cpegHeapudMeTMYECKON TemnepaTtypbl
TennoHocutena B npubope M TemnepaTtypbl BO3gyXa B UCMbITATENbHOW Kamepe
(TemnepaTtypHOM Hanope) ® = 70°C npu ABWXEHUM TeNroHOCUTENsa vyepes3 npubop no
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CXeme «CBepxy-BHU3» 1 ero pacxoge Mnp,=0,1 kr/c (360 Kr/4) npn OTHECEHUU 3HAYEHUI
TennoBoro notoka Kk 6apomeTpuyeckomy gasneHuto 1013,3 rla (760 mm pT. CT.).

Ta6nuua 1.3. HomeHknaTypa u TeXHU4YECKMe XapakTePUCTUKU CEeKLUW
pagmnaTtopoB «Zehnder Charleston», ucnbiTaHHbIX Npwu
pa3paboTKe HACTOALWMX peKoMeHaaLumn

HoMuHa- abapuTHbie 1 I'Inou_l,ami i
Mogens bHbIT npucoeavHUTENbHbIE pa3Mepbl | HapyXHOW Macca O6béEM
pagva- | Tennosoi cekunmn, Mm noBepxHo- | (cnpaso | BOAbI B
Topa OTOK Gy, (puc. 1.2) cTn YyHas), ce\;m,mm
BT BH N rnyém- Harpelga fe, Kr ,
Ha M
2026 32 260 202 62 0,041 0,4 0,3
3026 43 260 194 100 0,058 0,6 0,5
4026 56 260 194 136 0,078 0,9 0,7
2030 36 292 234 62 0,047 0,5 0,34
3030 49 300 234 100 0,067 0,7 0,6
4030 64 300 234 136 0,09 1,0 0,7
2035 42 342 284 62 0,055 0,6 0,4
3035 56 350 284 100 0,078 0,9 0,6
4035 74 350 284 136 0,106 1,2 0,8
2037 43 366 300 62 0,057 0,62 0,42
3037 58 366 300 100 0,08 0,96 0,6
2040 48 392 334 62 0,064 0,66 0,46
3040 64 400 334 100 0,09 1,0 0,7
4040 84 400 334 136 0,12 1,4 0,9
2045 53 442 384 62 0,071 0,7 0,5
3045 71 450 384 100 0,1 1,1 0,7
4045 94 450 384 136 0,14 1,5 1,0
2050 58 492 434 62 0,078 0,8 0,5
3050 79 500 434 100 0,113 1,2 0,8
4050 103 500 434 136 0,155 1,7 1,0
2055 64 542 484 62 0,086 0,9 0,6
3055 86 500 484 100 0,125 1,3 0,9
4055 113 500 484 136 0,17 1,9 1,1
2057 66 566 500 62 0,09 0,96 0,62
3057 87 566 500 100 0,13 1,36 0,9
4057 117 566 500 136 0,175 1,93 1,14
2060 69 592 534 62 0,095 1,0 0,66
3060 93 600 534 100 0,142 1,4 0,9
4060 122 600 534 136 0,19 2,0 1,2
2075 84 742 684 62 0,115 1,2 0,7
3075 114 750 684 100 0,175 1,7 1,1
4075 149 750 684 136 0,235 2,5 1,4
2090 98 892 834 62 0,145 1,4 0,8




10

3090

133

900

834

100

0,21

2,1

1,3

4090

175

900

834

136

0,28

2,9

1,7

MpumeyaHue. BH — o6was ctpoutenbHas (3dcpekTuBHas) BbicoTa paguatopa; N — paccrosiHue
MeXay OCAMU NpUcoeANHUTENbHbLIX OTBepPCTUM (MOHTaXHas BbiCOTa) — CM. puc. 1.2.

Ta6bnuua 1.4. Bo3aMOXHble BapuaHTbl CXeM NoAKIIYeHUs naTpyokoB pagnaTopoB
«Zehnder Charleston» kK nogBogawmMm TennonpoBogamMm CUCTEM OTOMNJIEHUSA
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YcnoBHble 0603HaYEHUS:

V — nogatowmn Tennonposod; R — obpaTtHbin TennonpoBog; L — B0O3oyxo0TBOAYMK;
E — cnyck Bogbl; O — pasgenutenbHas wanba craHgapTHas

® — pasgenuTtenbHas wanba rnyxasa (100% BoAOHENPOHULLAEMOCTH)

HomuHanbHble 3Ha4YeHNsa TennoBoro notoka paanatopos «Zehnder Charleston»,
npucoeanHaeMbIX K MOABOAALWMM TennonpoBogaM MO HecTaHA4apTHbIM  cXemam
NOOKIOYEHNS (3a MCKNIOYEHNEM CrydaeB OOHOY3NOBOrO MOAKMOYEHNA C MOMOLLbIO
BeHTMnen tuna «Panupa»), HE3HaYUTENbHO OTNMYAOTCA OT 3HAYEHUN HOMWHANBHOrO
TENMoBOro NoToka Npu CTaHA4apTHbLIX cxeMax GOKOBOro nogknoYveHns (B cpegHem Ha 1-
3% MeHbLUE), MO3TOMY WX MOXHO MPUHMMATb COrfacHO AaHHbiM Tabnuubl 1.3 C
nonpaBoYyHbIM Koa(phpmuneHtom 0,98. OTa pekomeHOaums npuHATa C  YY4ETOM
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pesynbTaToB ucnbiTaHu pagmnatopa «Zehnder Charleston Completto», npoBeaéHHbIX
OO0 «ButaTtepm».

Bonee nogpobHO 3aBUCMMOCTL TEMSMOBbIX MOKasaTererd OT PasfIUYHbIX CXeM
NOAKMIOYEHMSA pacCMOTpeHa B pa3gerne 4 HaCToALWMX peKOMeHAALNNA.

MpenctaBneHHble B Tabn. 1.2 TennoBble XapakTepPUCTUKW, MONyYEHHbIE MO
pPOCCUMIACKMM HopmaTmBaMm [3], okasanucb GAM3KMMU K NPOCNEKTHLIM, YTO XapaKTepHO
Ana 3apybexHbix TpybyaTbIX pagnaTopoB SMMTHOMO Kracca, XOTS pPOCCUUCKME U
€BpOnercKkmne yCcroBusa UCNbITaHUA HECKOMBbKO OTINYAOTCS.

CornacHo eBponenckum Hopmam EN 442-2) ucnbiTaHMss OTOMUTESbHbIX
npnbopoB NpoOBOAATCA B W30TEPMUYECKOM KamMepe C NATbI  OxnaxgaemMbiMu
orpaxaeHuamu 6e3 ytenneHusa 3anpnbopHoro yyactka. OTedecTBEHHbIE e HOPMbI [3]
3anpeLlarT oxnaxgatb Mon U NPOTUBOMOMOXHYIO OTONUTENBHOMY MPUOOpPY CTEHY n
TpebyoT yTenneHuss 3anpubopHOro y4vacTtka, 4To Onwke K pearnbHbIM YCIOBUAM
aKkcnnyaTauum npubopoB, HO CHWXKAET JTYYUCTYI0 COCTaBfISIOLWIYK TennooTgayun oT
npubopa K orpaxgeHnsam nomelleHus. 3apybexxHble Npubopbl UCMNbITLIBAOTCA 0ObIYHO
npv nepenage TemnepaTtyp TennoHocutens 75-65°C (paHee npu nepenage 90-70°C),
XapakTepHOM A58 ABYXTPYOHbIX cucTeM oTonneHus. Npu aTom pacxon TenfnoHocuTens
ABNSAETCA BTOPUYHLIM NapameTpoM, T.e. 3aBUCUT OT TEMNSIOBOW MOLLHOCTWU npubopa m
npu UCNbITaHUSAX NpeacTaBuTeNbHbIX 06pa3uoB (okono 1-1,5 kBT) 0Obl4HO HaxoguTcA B
npeaenax 60-100 kr/4. B 10 e Bpemsa cornacHo otedectBeHHOM meTtoauke [3] pacxopn
ropsyen Boabl Yepes npnbop HopmupyeTcs (360 Kr/4) n xapaktepeH ans oaHOTPYOHbIX
CUCTEM OTOMMEHMS MpU YCNOBUM MNPOXoda BCEW BOAbl, MAyLen Mo CTOsKy, yepes
npunbop. MNpu ncnbiTaHnax npeactaBuTenbHbIX 06pa3LoB Npnbopos MowHoCTbo 0, 85-1
KBT M ocobeHHO Manbix TunNopasmMepoB MO OTEYECTBEHHOW MeToAuKke nepenag
TemnepaTtyp TennoHocutens B npubope coctaBnget 1-2°C, 4yTO npuBOAUT K
N30TEPMUYHOCTM HAPY>KHOW MOBEPXHOCTU Harpesa Mo BepTukanu npubopa. lNpu aToM
BO34yX, MNOAHMMAasiCb NpPW HarpeBe, BCTpeYaeT TEnnooTAAoLWYy0 MNOBEPXHOCTb
NpakTUYeCKn OLHOW M TOW Xe TemnepaTtypbl, YTO OAET HECKONbKO MeHbLUMA 3hdekT
Hapy>XHON TEennoOoTAa4Yn MO CPaBHEHMIO CO CIyYaeM OMbIBaHWUs MOBEPXHOCTU C
BO3pacTawLlen no BbICOTe Temnepatypon (npumepHo oT 65 o 75°C B pacyETHOM
pexume). C OpyroM CTOPOHbl OYEBUMAHO, 4YTO Npu OonbleM pacxoge BOAbl W
COOTBETCTBEHHO Oonbllen €€ CcKopocTM B KaHanax npubopa Bo3pacTaet
3(P(PEKTUBHOCTb BHYTPEHHEro TennoobmeHa. B3aumocBaA3b 3TUX U psaga  gpyrux
haKkTopoB M onpefensieT 3a4acTylo pasnuyune TensnoBbIX nokasaTtenem OTONUTENbHbIX
NprMBOpPOB, UCMbITAHHbLIX MO OTEYECTBEHHOW 1 €BPONENCKON METOLMKAM.

C y4yéTOoM WM3NOXEHHOro He noaTeBepXxaaeTcs O6blMHO MpUHMMaemas B
3apybexHbIX KaTanorax NponopLMOHaNbHOCTb TEMMOOTAAYM pagvMaTtopoB UX ANUHE,
xoTa y pagmatopoB «Zehnder Charleston» u3-3a o4eHb Manon ANWHbI CEKLMM OHa
HapywaeTca He3HaunTenbHo. OcobeHHOCTU Tennonepegayn pagnaTopoB MNPU «Hec-
TaHOapTHbIX» CXeMax OBWXKEHWA TennoHOCUTENs M 3aBUCMMOCTU €€ OT KonuyecTBa
CeKLMI B pagnaTope pacCMOTPEHbI B YETBEPTOM pasfene pekoMeHaaumnn.

Obpawaem ewe pas BHUMAHWE CMNELNANUCTOB Ha TOT (pakT, YTO POCCUUCKME
HOPMbl OTHOCSIT HOMMHArbHbIA TENSIOBOW MOTOK K TemnepaTypHoMy Hanopy 70°C,
XapakTepHOMY Mpu OObIYHbIX Of51 OTEYECTBEHHbIX OOQHOTPYOHbLIX CMCTEM OTOMMEHMUS
napameTtpax TennoHocutensa 105-70°C, 3apybexHble - K TemnepatypHomy Hanopy 50°C
(npn TemnepaTypax TennoHocutena 75-65°C), xapaktepHOMy [nOnsi ABYXTPYOHbIX
cuUcTeM.

1.11. B tabn. 1.5 n 1.6 npeacraBneHbl OCHOBHbIE BUAbl HACTEHHbIX U HAMOSbHbIX
KpenmneHun, uCnonb3yemblXx MNpu YycTaHOBKe pagunatopoB «Zehnder». XXenaembie
Habopbl KpenneHnin MOXHO 3akasaTb, yKaszaB Ha3BaHME KpenneHusa (Hanpumep, Habop
SSK), npu aTOM HeobBXxoaAnMOoe KONMMYECTBO KPEenmeHnn (B 3aBMCUMOCTM OT KOSNMYecTBa
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cekunn B npubope) OyoeT NpunoXeHo K pagumatopy. Twun KpenneHua onpegensiet
paccTosHue OoT paguaTtopa OO cTeHbl (cM. Tabn. 1.6). Hepxatens BH Bxogut B
komnnekt ¢ kpenneHunammn CVD un BKE. B cnydyae, korga BbicOTa paguartopa
npesbiwaet 1200 mm (macca > 100 kr), npumeHeHne Habopos kpennenmn CVD n BKE
orpaHu4eHo. Npn HUXKHEM OOHHOM MK BOKOBOM MOAKITHOYEHUN, MPU UCMONb30BaHUU B
KayecTBe TeEMsonpoBOAOB MMacTUKOBbLIX TPyb, a Takke npu ycrnoBuu, ecnv macca
pagumatopa npesbilwaet 100 kr, pekomeHOyeTcs UCcnonb3oBaTb Habopbl KpenneHuin
TKA.

Ta6nuua 1.5. Buabl KpenneHus, ucnosniblyemMble Npu MOHTaxe
papguatopoB «Zehnder Charleston» n «Zehnder Charleston Completto»

Bug kpenneHus CrteHa
HaCTEeHHOEe, C HEeNoABWMXXHOW hukcaLunen
SSK A ® H BeToHHas, KupnuyHas, AepessHHas
paguartopa
CVD | HacTeHHOe OeToHHas, Kupnu4yHas, oepeBsiHHas
BKE | HacTeHHOe rMncokapToHHas ¢ TENNON30NsAUMEN

STF | HanonbHOE NpuBapHoe -

HanomnbHoe, perynMpyemoe o BbiCOTE:
HFK - o7 120 go 170 mm, -
- > 170 po 350 mm

BH |Aepxarens paguaropa npu HaCTeHHON
YCTaHOBKE (Y BEPXHErO UMM HKHETO Kpasi)

Tabnuua 1.6. KpenneHue paguatopoB «Zehnder Charleston» u
«Zehnder Charleston Completto» k orpaxaarowmm KOHCTPYKLUAM

Tun kpenneHus SSK CVvD BKE
HomuHanbHas
BblCOTA 300 — 900 mm 260 — 1200 mm 260 — 1200 mm
paguartopa
A A
WA WA

Ackus

min.100
min.100

Ao

7777777 i

\NNANNANNNNNNNNANNNNN
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Pacnonoxenune | Beepxy: - Beepxy: BH + CVD Beepxy: BH + BKE
KpenneHum BHusy: SSK Brusy: BH + CVD BHusy: BH + BKE
Kon - 80 Tpy6 o WA, mm A, MM WA, mm A, MM WA, mm A, MM

rnybuHe cekumm
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

1.12. OTonuTenbHble NPUBOPLI NOCTaBMIAKTCA 3aBEPHYTHIMU B TEPMOYCAZA04HYHO
MNEHKY M ynakoBaHHbIMU B KOPOOKY M3 ABOWHOro KapToOHa. YMakoBKa COXpaHSAETCs Ha
nepuog XpaHeHusi, TPaHCNOPTUPOBKN M MOHTaXa BMOTb 4O OKOHYaHUS OTAENOYHbIX
pabor.

Mpn oTcyTCcTBUM creumanbHOro 3akasa paguatopbl NpU MNOCTaBKE UMMEKT
CTaHAapTHbIE KOMMNEKTALMIO 1 pacrnonoXXeHne NnpucoeanHnTENbHbIX NaTpyoOKoB:

- paguaTop rpyHTOBaHHbLIN M NOKPbITbIM NOPOLUKOBOM amanbio useta RAL 9016

(6enbin);

- npobka rnyxaa — 1 wrt.;

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

- NpobKM NPOXOAHbIE C BHYTPEHHEN pe3bbon V2" — 2 WT.;

- ynakoBKa — B TEPMOYCALO4HYIO NIIEHKY N KOPOOKY M3 ABOMHOrO KapTOHa;

- BWA NoACOeAMHEHUs K cucteme oTonnennsa — 6okoson no cxeme 120 na tTabn.

1.4 (BHyTpeHHss pe3bba 4x'2").

Bce Bxogsuwme B cTaHOapTHYH KOMMMEKTauumito npobKM yCTaHOBMEHbI Ha
paguaTtop nepen ero 3aBOACKUM UCMNbITAHWEM Ha MPOYHOCTb.

B ctaHgapTHbLIM KOMMNMAEKT NOCTaBKU KpenneHnsa He BxoasaT. Npu 3akase cnegyet
ykasaTb HeO6X0oaAMMbIN BUA KPENMEHNA B COOTBETCTBMM € Tabn. 1.5 n 1.6.

CraHgapTHass komnnekTauus paguatopoB «Zehnder Charleston Completto»
OOMOSTHUTENBbHO BKIOYAET BCTPOEHHbIN BEHTUNMbHbBIA KnanaH COOKYy B BEPXHEW 4acTu
paguartopa, TepMOCTaTUYECKYHO ronoBKy «Zehnder» 1 BO3gyxXOOTBOAYMK.

Mo cneumanbHoOMy 3akasy (no crneundukaumnmn) NOTpebuTenb MOXET NONYYNTb:

- MoauduKauuu pagmaTtopoB € OPYrMMW, OTMUYHBIMKA - OT  CTaHOApPTHbIX
pacnonoXeHUaIMn NPUCoOeaNHUTENbHbIX NaTtpybkos (Tabn. 1.4);

- BO34yXOOTBOAYMK;

- HabOop KPOHLUTENHOB UKW CTOEK AN KpenneHnsa paguartopa (tTabn. 1.5 un 1.6);

- UBeT okpacku Ha Bbibop 13 700 usetoB nanutpbl RAL n NCS S;

- OLMHKOBAHHOE UCMOSHEHNE (ONs NCNoNb30oBaHUA B BaccerHax);

- ocobble CnonHeHns pagmartopa (yrnoBble N pagnycHble);

- moandmkaumnmn pagmatopoB BeicoTon 6onee 3000 mwm;

- cnpewn ansa noakpalnBaHus pagmaTopoB.

1.13. YcnoBHble 0603HauveHus pagunatopoB «Zehnder Charleston» n «Zehnder
Charleston Completto» npu 3akase [OMKHbI COOTBETCTBOBATb YKa3aHHbIM HUXe
npumMepam:

PapunaTtop «Charleston» 3057-10-120- 34 "-Ral 9016-CVD, rge:
3 — konu4yecTBo TPy6 NO rnybuHe cekumu;
057 — TpE€x3Ha4yHoe 4MCNo, XapakTepusyoLlee HOMUHANbHY BbICOTY paanaTtopa B CM
(057 cwm);
10 — KONIM4ecTBO cekumin B npmubope;
120 — Homep noacoeanHeHus no Tabn. 1.4 (6okoBoe OOHOCTOPOHHEE);
%4 " — BHYTPEHHAA pesbba (Npu 3aka3e Npobok CO CTaHAAPTHOW BHYTPEHHEN pe3bbon
/2" e€ pas3mep B YCITIOBHOM 0D603Ha4YeHMM HE YKa3blBaETCS);
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Ral 9016 — ctaHgapTHas okpacka NopoLLKOBOM amarbio B 6enbin LBeT;
CVD — tvn kpenneHus no tabn. 1.5 n 1.6.

PapgunaTtop «Charleston Completto» C 3050-12-443- 34 "-Ral 9016-SSK, rge:
C — ncnonHenne «Completto» (co BCTPOEHHbIM TEPMOCTATOM);
3 — konu4yecTBo TPy6 MO rnybuHe cekumu;
050 — Tpéx3HayHoe YMCNo, XapakTepusyoLlee HOMUHANbHY BbICOTY pagnaTtopa B CM
(050 cm);
12 — KONN4YeCTBO Cekumn B Npnbope;
443 — HOomMmep nopcoenuHeHna no Tabn. 1.4 (HWKHee C npaBbiM PaCNOSIOXKEHUEM
TepmocTara);
% " — BHYTPEHHAA pe3bba (Npy 3akase WCMNOSMIHEHUS CO CTaHOApPTHOW BHYTPEHHEN
pe3bbon 2" eé pasamep B yCrOBHOM 0003Ha4YeHNN HE yKa3blBaeTCs);
Ral 9016 — ctaHaapTHasa okpacka NopoLLKOBOM 3Marbto B 6enbli LBET,;
SSK — tun kpennexus no tabn. 1.5 un 1.6.

1.14. Papgunatopbl «Zehnder Charleston Completto» komnnektyotcs npu
yCrnoBun OTCYTCTBUS CNeumnanbHOro 3akasa tepMmoperynupytowmm seHtunem AV6 ans
OBYXTPYOHbIX CUCTEM OTOMNIEHUS, U3roToBAsSEMbIM prpmoin «OBEHTPON».

Mogenu «Zehnder Charleston Completto»nogcoeanHsiotcs K  cuctemam
oTonneHnsa obbIYHO Mo cxemam 243, 423, 223, 443, 253 n 453 (cm. Tabn. 1.4).

1.15. CnpaBku o ueHax paguaTtopoB «Zehnder Charleston» wn «Zehnder
Charleston Completto» mMoxHO nonyuuTb B npeactaButennctee upmbl «Zehnder
GmbH» (pekBunantbl B n. 1.1).

1.16. Pagunatopbl «Zehnder Charleston» un «Zehnder Charleston Completto»
ceptuduuympoBaHbl B Poccum B cucteme NOCT P.

1.17. ®dupma «Zehnder GmbH» kpome Bblle yka3aHHbIX MOAEenen BbinyckaeT
cneumvanbeHble rnagkoTpybyaTele pagunatopbl «Zehnder Charleston Pro» (¢ BHyTpeHHUM
aHTUKOPPO3uHbIM NokpbiTuem) n «Zehnder Charleston Klinik», ansanH-pagmatopsbl
«Zehnder Uno» un «Zehnder Duo», paguatopbl C WCNOMb30BaHMEM BePTUKaNbHbIX
nnockooBarnbHbIX TPpy6 «Zehnder Excelsior», pagmMatopbl-ckamenkn Ha 6ase cekumn ¢
BepTMKanbHO pacnofnoxeHHbiMn Tpybamn «Zehnder Charleston-Bank», «Zehnder
Charleston Relax» (puc. 1.7) 1 ¢ ropu3oHTanbHbIM pacnonioXXeHMeM TpybyaTbIX CEKUni
«Zehnder Bank-radiator», paguaTtopbl naHenbHoro Tuna Ha 6Gase BepTUKanbHbIX W
ropu3oHTarnbHbIX NnockooBanbHbiX Tpy6 «Zehnder Nova» un «Zehnder Radiapaneel»,
naHenbHble paguaTopbl C rnagkon @poHTanbHoM cteHkon «Zehnder Plano» u
«Zehnder P 25», a Takke 60nbLUYyt0 HOMEHKNATYpPy KOHBEKTOPOB PasfnMYHoOro Tuna.

Mo Bonpocam npuobpeTeHnsa ykasaHHbIX Mogenen cnegyet obpawatbCs B
npeacTaBnTensCcTBO upmbl «Zehnder GmbH».

250

_ 368(598)
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Puc. 1.7. PagnaTop-ckamenka «Zehnder Charleston Relax» mogenn CR 5026-13

1.18. dupma «Zehnder GmbH» noctosiHHO paboTaeT Hag COBEPLLUEHCTBOBAHNEM
CBOMX OTOMUTESbHbBIX NPUBOPOB M OCTaBAAOT 3a COH6OM NPaBo HA BHECEHNE N3MEHEHWI
B KOHCTPYKLUMIO M3OENUA U TEXHOMOIMYECKUIA pernameHT MX W3roToBreHust B noboe
Bpema 6e3 npeaBapuUTernibHOro yBeAOMIIEHUS, €CMU TOMBbKO OHU HE MEHST OCHOBHbIX
XapaKTEPUCTUK NPOAYKLMMN.

1.19. OO0 «ButaTtepm» He HECET OTBETCTBEHHOCTM 3a Kakue-rnmbo owmnbkn B
KaTanorax, Opowopax Wnu Apyrmx neyaTHbIX MaTepuanax, He COrnacoBaHHbIX C
pa3paboTymkammn HaCTOSALLMX peKOMeHaaLNN.

2. CXEMbI U NIEMEHTbI CUCTEM OTOIJIEHUA

2.1. CranbHble CeKUMOHHble (BrOYHO-CEKUMOHHbIE) paguatopbl «Zehnder
Charleston» npegHasHayeHbl ANA MPUMEHEHUS B ABYXTPYOHbIX M O4HOTPYOHbIX
cucTtemax OTOMMEHNS 30aHWUA Pa3NUYHOrO Ha3HAYEHUS.

2.2. Pagnatopbl MOryT NPUMEHSATLCS Kak B HACOCHbIX UMW 3NeBaTOPHbIX, Tak U B
rpaBUTALMOHHBLIX cUCTeMax oTonneHusi. Ha puc. 2.1 gaHa cxema rpaBUTaLMOHHOWN
CUCTEMbI OTOMJIEHNSA XKWUITOr0 OAHOJITAXHOr0 AOoMa CO CTalNbHbIMM paguMaTopamu
«Zehnder Charleston».

3apybexHble KOTMbl O0ObIMHO
OCHaLleHbl BCTPOEHHbIM B  KOXYX
KOTNna 3aKpbiTbiM pacLUMpUTENbHbIM
COCYyOM. B 3TOM cny4vae
HagobHOCTb B OTKPbITOM
paclwmpuTensHom bayke oTnagaer.

2.3. Ons NOBbILLEHUS
3KcnsyaTaymMoHHOM HaaEXHOCTHU
cTanbHble paguatopbl  «Zehnder
Charleston» MoXxHO wucnonb3oBaTb
TONbKO NpPU He3aeucumol cxeme
noocoeduHeHus K cucmeme

mennocHabxeHus. Cuctemsbl

oTonneHus pekoMeHayeTcs

ocHallaTb 3aKpbITbIMU

paclwmpuUTenbHbIMM - cocygamn — n

KayeCTBEHHbIMU Hacocamu, :

obecneuynBaroLLNMm cTabunbHyto Puc. 2.1. Cxema rpaBUTaLMOHHON NPOTOYHOM
paboTy cuctembl oTonneHns 6e3  cucTembl OTOMNEHNS OQHOSTAXHOro AoMa: 1 — KOTén,
yXyOLeHus KadecTBa 2 — pacwmpuTenbHbIn 6a40K, 3 — pagnaTtopsl
TennoHocuTens. Nomnmo

MCNONb30BaHUSA B CUCTEME OTOMNSNEHNSA TPAAULMNOHHbBIX BO34YXOCOOPHUKOB HEOBXO0AUMO
OCHaLaTb Kaxabli pagnaTtop BO3QyXora3zooTBOAYMKOM.

KayectBOo TennoHocutens (ropayen BOAbl) AOIMKHO oOTBevaTb «[lpaBunam
TEXHUYECKOWN IKCNIyaTaumm 3aneKTpUYecknx ctaHumnm n ceten Poccuickon depepaumm»
[4] c yyéTOM TpeboBaHWi, NpMBEOEHHDBIX B 6 pasaene HaCTOALWMX pEKOMEHOALNN.

2.4. Ha puc. 2.2 n 2.3 npeacraBneHbl HEKOTOPble TPaaULUWNOHHbBIE CXEMbl CUCTEM
OTOMMEHNA, B KOTOPbIX WCMOSb3YOTCA CEKUMOHHble paguaTtopbl, MNPUYEM Mpu
OBYXTPYOHOM cucteMe oTtonneHunsa (puc. 2.2 a) nokasaHbl ABa BapuaHTa pa3MeLLeHus
Ha nogBoAKaxX 3aropHO-perynupyowen apmaTtypbl: MNPOXOAHOro TepmocTata W
LUMPKYSISALMOHHOIO TOPMO3a B NEepBOM Cry4ae U TONbKO OQHOro TepMocTaTa BO BTOPOM.
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a) 6)

Puc. 2.2. CxeMbl BepTuKarbHbIX
CUCTEM OTONSEHNS C pagnatopamm
«Zehnder Charleston»

] a — AByxTpyO6Has,
6 — ogHOTpy6Has
5]
) o SR [ [
L —
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Puc. 2.3. BapraHTbl NnpucoeguHeHns cekunoHHbIX paguatopos «Zehnder Charleston»
K Tennonposogam npu Ux ropuM3oHTanbHON pasBogke B CUCTEMAX OTOMNNEHUSA

2.5. PagmaTtopbl B NoOMeLleHUN YCTaHaBNMBAKOTCA, Kak npaBusio, nog OKHOM Ha
CTEHEe WNKN Ha CTOWKax y cTeHbl (OkHA). [nvHa pagmatopa no BO3MOXHOCTU AOSMKHA
COCTaBIdATb He MeHee 75% [ANWHbI CBETOBOro Npoéma, NpuMyYémM pasmMeLlatb pagunaTtop
pekomeHayeTca no ero cepeguHe. Ecnv aTm pekoMeHOauuMn He BbIMOMHAKTCS, TO
MUKPOKIIMMAT MOMeLLEHNA W  OTONUTENbHbLIN 3(PdEKT paanaTopoB YyXyAlLlakoTcA,
noaToMy npu nogdope pagnaTopoB LieniecoobpasHo HaunHaTb BbIOOP C TMNOpPasMepos
HaUMEHbLUNX rNyOuHbI N BbICOTHI.

2.6. KoHcTpykuma paguatopoB «Zehnder Charleston» nosBonser, kak
yKa3blBanoCb, OCYLLUECTBMATbL MNOAKIOYEHME K TEMNONPOBOAAM CUCTEM OTOMSIEHUS MO
cambIM pasnu4yHbIM BapuaHTam (tabn. 1.4).

[ns poccumnckoro cTpouTenbCTBa Hambonee XxapakTepHO MOAKMNHYEHME
pagmatopoB no cxemam 120 wnu 340 (ogHOCTOpOHHEe O6OKOBOE MOAKIHYEHME),
KOTOpblE PEKOMEHAYETCHA UCMOMb30BaTbh B HACOCHbLIX CUCTEMAX OTOMMEHUS NPU ONNHE
pagnaTtopa o 1,6 m, T.e. npu KonuyecTse cekuun He bonee 35. MNpu Gonblwen anvHe
npnbopa NpMMeHseTCs AnaroHanbHoOe NOACOeANHEHNE TENNONPOBOAOB No cxemam 140
nnn 320. OTMETMM, YTO B rpaBMTaLMOHHbBIX CUCTEMAX O4HOCTOPOHHEE NpucoeanHeHne
pekoMeHayeTCa NPUMEHATb NPU KONMYECTBE cekuum He Bonee 24.

[lna coxpaHeHnsa npakTU4Yeckn Ton ke 3PPEKTUBHOCTM Tennonepenayun, 4to u
NMpW yKasaHHbIX Bbllle CXemax, B psge ocobbix crydaeB nopBoda TEMfoOHOCUMTENS
KOHCTpyKTOpamn pagnatopoB «Zehnder Charleston» npeaycmoTpeHa ycTaHOBKa
BHYTPW paguartopa cneumanbHbiX pa3desiumernbHbiX walib aByx TUNOB: cmaHOapmHbIX
- ¢ omeepcmueM [nsi NPOXOXOEHUS B HUX NaHUETHbIX TPyOok un enyxux. MecTta
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YCTaHOBKM Wanb nokasaHbl Ha cxemax B Tabn. 1.4.

CraHpapTHble pasgenuTenbHble Wwanbbl BBApMBAKOTCA MeXAy ronoBkamu OByX
KpanHUX CeKLMN.

PasgenutenbHasa wanba [OCTAaTOYHO MAOTHO, HO HE Harnyxo, nepekpbiBaeT
NpoOXo4 TEMSIOHOCUTENS BO BTOPYH CeKuuto paamartopa. Npu nogsoge tennoHocuTens
MO CXeMe «CHWU3Y-BHWU3» (CM. cxeMbl B Tabn. 1.4) npy Hanuuuu ctaHgapTHOW Lanbbl
TENfOHOCUTENb NOAHNMAETCHA BBEPX MO NEPBON CEKLMU, a 3aTeM nonagaeTt B BEPXHUI
KOMNNEKTOp 1 fanee NpoxoauT Yepes pagnaTop Tak Ke, Kak Mpu CXeme «CBEPXY-BHU3»,
XapakTepusyLwenca mMakcumanbHon 3geKTUBHOCTLIO TennooTaayun. B 1o xe Bpems
npy Heo6Xxo4MMOCTU CNyCTUTb BOAY M3 paguatopa CTaHgapTHasa wanba, He ABNASCSH,
KaKk YyKasblBanocb, repmeTudHon, obecneymBaeT onopoxHeHne npubopa 6e3
Heobxo4MMOCTN NPUMEHEHNST KOMMpeccopa.

CneumanbHas wmogudukaums TepmocTata Tuna «Panmpa-S» nossonser
obecneuynBatb OOHOY3MOBOE MNOAKMNIOYEHME 4Yepe3 OAWMH  NPUCOEAUHUTENbHbIN
TpybyaTbIn LWITYLEep, NPUBAPEHHbIN K HU3Y O4HOW U3 KpamHWX cekumn npubopa (Tabn.
1.4).

Mpn HeobxoanmocTn BTOpon WTyuep (Tabn.1.4) moxeT ObITb NPUBAPEH K BEPXY
KpanHen cekumm unv BHU3Y K cocefHen C KpauHen cekuuu. B nocnegHem cnydae
NOAOKITIIOYEHME K CUCTEME OTOMMEHUS yOOOHO OCyLLecTBNnATbL Yeped knanaH «Multiflex»
UNM  aHanornyHblin  H-obpasHbii  knanaH, 4To 0COBeHHO uenecoobpasHo npwu
OAHOTPYOHOM pasBogke TEensonpoBOAOB MPU OCHALWLEHMWM 3TUX KnanaHoB Garnacom
ANs  perynupoBaHna KoadpdmumeHTa 3aTekaHust TEnroHOCUTENS B OTONUTESNbHbIN
npuodop.

Myxuwe wanbbl BBapuMBalOTCA Mexay

rofioBkKamuM CcekuMmM B Tex crnydvasix, Korga IB‘Tﬁe*f"L"yﬁ_"a_ V' Nopatowan
Heobxoanmo NCKNIOYUTb MOJTHOCTbHO fMRnA
rnepeTekaHue TennoHocuTens mexay < 2 o R Ospanian
COCEeHNUMM CEKLIUSIMU. Bl

2.7. Ytobbl obecneuntb npu 6GOKOBOM
OOHOCTOPOHHEM (@  He  guaroHanbHOM) Puc. 2.4.YcTaHoBKa LUMPKYNSLNOHHO
noacoeauHeHMn TENNONPOBOAOB K pagnaTopam TpyGbl B pagmaTtope
anvuHon 6ornee 1,6 M TENNOBOW NMOTOK, ONU3KNI

K HOMWHaNbHOMY, KOHCTPYKTOPbI NpPeaycMOTperniv BO3MOXHOCTb YCTAaHOBKM B npubope
crneumanbHON «BCTaBHOW» Tpybbl ANs ynyylWeHUs uupkynsuMM Boabl B npubope no
BCeW ero anuHe. Yepes aty Tpyby TensioHocuTenb NOABOAUTCA OT BEPXHEN NPOXOAHOM
Npobkn 4yepe3 BEpPXHMI KOMMekTop npubopa Ha OBe TpeTu ero OnuHbl (puc. 2.4),
nos3sonsaa adpdekTMBHO paboTaTb Kak OnMXKHUM, Tak W  JdanbHUM  CEKUUSAM.
Komnnektauusa uenbHOCBapHOro Onoka paguatopa TakoW BCTaBHOW  Tpybown
oroBapuBaeTcd Npu 3akase npubopa 3a OOMOMHUTENbHYK NnaTy, a ycTaHoBKa TpyObl
OCYyLLECTBNSAETCSA Ha 3aBoAe (C Y4ETOM AaHHbIX Tabn. 1.2).

2.8. MNpun coegmHeHn ONUHHBLIX NPUBOPOB Ha cuenkax (¢ gnametpom 1" wunu
174")  pekomeHOyeTCcs NPUMEHATb  Pa3HOCTOPOHHIOK  CXeMy  NpucoefuHeHus
TennonpoBodoB.

2.9. PerynupoBaHue TennoBoro noTtoka pagvaTtopoB B CUCTEMaxX OTOMSIEHUS
OCYLLECTBNAETCA C MNOMOLLUbI  WHAMBUAOYASbHbIX PErynsitopoB  (Py4HOro  wnu
aBTOMATU4ECKOro AEeWCTBUS), YyCTaHaBMMBaeMbIX Ha noaBodkax K npubopam wmnu
BCTPOEHHbIX B OTONUTENbHLIN Npnbop.

CornacHo CHwuI1 [5] oTonuTenbHble NpMbopbl B XUIbIX NOMELLEHUAX LOMKHbI,
Kak npaBuo, OcCHaLlaTbCa TepMocTaTtamu, T.e. Npu COOTBETCTBYOLWEM 0BOCHOBaHUN
BO3MOXHO NpUMEHEeHne py4Hou perynupytowlen apmatypbl. Otmetum, yto MITCH 2.01-
99 [6] 6onee XECTKO TPebylT YCTaHOBKY TEPMOCTATOB Y OTONUTESbHbIX NPUOBOPOB.

Mo paHHbiM OOO «Butatepm» npyv NOMHOM 3aKPbITUM  PErYNMPYIOLLEN
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apmaTypbl, YCTaHOBMEHHON Ha BepxHen BOKOBOW NoaBoAKe, OCTaTOYHasA TennooTaadva
paguatopa ¢ HOMUHanNbHbLIM TEMSOBbLIM MOTOKOM Okono 1 KBT npu ycnoBHOM AnameTtpe
nogsogsawmx TennonposogoB 15 1 20 mm coctaBnseT 25-45 %. OT0 06bsCHAETCA TeM,
YTO MO BEPXHEN YaCTU HWXXHEWN NOABOAKM rOPSYMI TENSIOHOCUMTENb NonagaeT B Nnpubop,
a MO HWXKHEN YaCTu TOW XXe NOABOAKM 3aMETHO OXMaXKAEHHbLIM BO3BpaLLaeTCs B CTOSAK
unn passogdwmn  Tenmnonposog. [loatomy OOO «Butatepm» pekomeHgyet
MOHTUPOBATb PErynupyloLy apMatypy Ha HWKHeW NOABOAKE K paguartopy unuv
yCTaHaBnMBaTb AOMNOMHUTENBHO LIMPKYNALUMOHHBIN TOPMO3 (puc. 2.2 a).

B coBpemeHHOM npakTtuke O6BA3KM OTOMUTENbHbLIX NPUBOPOB  YacTo
npeaycMmaTpuMBaeTCsl yCTaHOBKa 3anopHOM apmaTtypbl Ha obeux (a He Ha OAOHOWN)
noasogkax. OBblYHO AN 3TOW Uenu UCNosSib3yHTCH 3anopHble KrnanaHbl, MOCKOSMbKY
TepMmocTaT He SBfseTcs 3arnopHon apmMartypou. [1oaTomy 3anopHasd apmaTtypa MOXeT
ObITb YCTAHOBMEHA KaK Ha HWXKHEWN, Tak U HA BepxHen nogsoake (nepen TepmMoctaTtoM
no xody TennoHocuTensd). YcTaHoOBKa NOOGOM 3anopHO-perynupyrowen apmartypbl
Ha 3aMbIKarOLWMX y4YacTKax B OAHOTPYOHbIX CMCTEeMax OTOMNSIEHUS Kamea20opu4Yyecku
He donyckaemcs. [Ina OTKnoYeHns pagmatopa 6e3 cnvBa BoAbl M3 HEro 4OCTaTOYHO
NepeKkpbITb TOMbKO HUXHIOK MOABOAKY.

[Mpwn ycTaHOBKe rpynnbl pagMaTtopoB Ha FOPM30OHTANbHOW NPOTOYHOM BETBU (pUC.
2.3 2) pekomeHayeTCca MUCNonb3oBaTb OAMH TepMocTaT NpW YCroBUKM, YTO CyMMapHas
TennoBas Harpy3ka Ha BeTBb He JOIKHa npesblwaTth 5 kBT.

MoopobHbie cBeaeHust 0 TepMocTaTax NpuBeaeHbl B pasgene 3.

2.10. B cnyyae pasMelleHnss TepMOCTaTOB B HUWAX ANA OTOMUTESbHbIX
NpMbopoB UMM  MNEpPeKkpbITUA UX OeKopaTUBHbIMKA 3KpaHaMuM WM 3aHaBeckaMu
HeobxooMMO npeaycMOTpeTb YCTAHOBKY TEPMOCTATMYECKOW TOMIOBKM C BbIHOCHbLIM
AaTYMKOM.

2.11. OnTmanbHbiM 06pa3oM OCHAaLLEHWE CUCTEMbl OTOMMEHMS TepMocTaTamm
pewaeTca nNpu  UCMNOSIb30BAHUM  OTOMUTESbHBLIX NPUOOPOB CO  BCTPOEHHbLIMMU
TepMmocTatamu, B YacTHocTu, paguatopoB «Zehnder Charleston Completto».
TepmocTaT B 3TUX Npubopax pacrnofnoXeH crieBa Unu cnpasa B BEPXHEN UMN HUXKHEN
npobke paguartopa, a HWKHWE NoABOASLME NaTPpyOKu NpMBapuBalOTCA K KpanHUM Mnu
cpegHum cekumnam (cMm. Tabn. 1.4 n 2.1).

Tabnuua 2.1. Cxembl NOAKNIOYEHUA pagnaToposB
«Zehnder Charleston Completto»

Ne cxembl Ne cxembl
Ockns pagmaTopa «Zehnder Ockns pagmaTopa «Zehnder
13 Tabn. 13 Tabn.
14 Charleston Completto» 14 Charleston Completto»
1/2"L
223 Ej 443 [@
vi2r TRz %
L2 12'L (I
ws | NN
(LI A e
vizr TR "
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EDH( 172'L
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172'L
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I'Ipm60p noacoegnHAeTCcA K cncrteme oTonmneHnsaA C NMOMOLL IO

npucoeguHuTensHoro knanaHa «Multiflex» dupmbl «OBeHTpon» Mnu aHanornyHoro H-
obpasHoro knanaHa, KoTopble NPUMEHUMbI ANS OAHOTPYOHbIX U OBYXTPYOHbLIX CUCTEM
oTonneHunda. Ha pucyHkax B Tabn. 2.1 cTpenkamm nokasaHO HanpaBfiEHUE OBWXEHUSA
TennoHocuTensa (NogBog Bcerga K KpawWHenW nepBov  cekumm  npu BOKOBOM
pacnonoxeHun obenx noasoaok). OnTumanbHaa cxema OBWXKEHWUS TernnoHOoCUTens B
camom paguaTtope obecneyMBaeTCs yCTaHOBKOWM pasgenutenbHbix wanb. [lo
cneusakasdy noaBoaswme natpybkm moryT ObiTb M3roToBneHbl gnametpom G 34" ¢
Hapy>XHoON pe3bbon. [pu BEepXHEM pacrnonioXeHuuM TepmocTaTa B MPOTMBOMOSOXKHYHO
BEPXHIOK MPOOKY ycTaHaBNuBaeTCA BO3AyXOOTBOAYMK. [1pU HWXKXHEM pacrnonoXeHuu
BCTPOEHHOrO TepMocTaTta npegycmaTpuBaeTCsa yCTaHOBKa ABYX BO34YyXOOTBOAYMKOB (B
BepxHMX npobkax). [Npu BCTpamBaHUM TepmocTata B HWKHIOK NpobKy Ha 3aBoae
MOHTUPYETCS [AONOMHUTENbHO BCTaBHad Tpyba Ana TpaH3uTa ropsyden BoAbl OT
KpaHen Cekuum C TepmMocTaToM OO MNPOTMBOMOSOXHOW KpanHen cekumun. 1o aton
nocriegHen cekuuun Boda NOAHUMMAETCSH BBEPX U Yepe3 BEPXHUM KOMNEeKTop noctynaet
BO BCe OCTalnbHble CpedHue Ccekuuu; npu 3TOM [OBWXKEHWe TennoHoCUTensa o
BONbLWMHCTBY CEKUNn pagnaTopa OCyLLECTBIISIETCA NO CXEME «CBEPXY-BHU3».

2.12. o cneusakasy BO3MOXHa NOCTaBka paguMaTtopoB ANS YrioBOM YCTaHOBKU
WNWN BbINOSTHEHHbIX MO Ayre paguycoMm, 3afaHHbIM notpebutenem unu npeanoXeHHbIM
3aBooMm, obLen anvHom o 6 m (puc. 2.5 n 2.6).

[Mpn HecTaHOAPTHOM WCMOMNHEHUW (YINIOBOM WAW MNOSYKPYriOM-pagnycHOM) U
BCTPOEHHOM TepMocTaTe nepBble TPU CEeKUMMU He MOryT ObiTb U30rHyThl. [pn gaHHoOM
MCNONTHEHUN TePMOCTaT MOXET OblTb pacrnofnoXeH TONbKO BBEPXY, T.K. MPU YCTAHOBKE
TepMmocTaTa BHM3Y CMOHTUPOBATb BCTaBHY TpyOy HEOBXoaUMOM ANnHbI He yaaéTcs.

BO3MOXHOCTb M3roTOBMEHMS YrnoBbIX moaenen — ot 90° go 179°. MNpu 3akase
AaHHbIX Moenen HeobxoauMo npunaraTb 3CKM3bl C ykasaHuem pasmepoB A, B, C B
MM, yribl 4, 3 B rpagycax.

[Mpn 3akase M30rHyTbIX Modenen HeobxoauMO NpencTaBnsATb HEU3MeHAeMble
wabnoHel. [Ana gaHHOro Buga paguvatopa BO3MOXHbI criefytolme pagnycbl KpMBU3HBI
R (Tabn. 2.2):

Tabnuua 2.2
Konuuyectso Tpy6 no rnybuHe cekumu, L. 2 3 4 5 6
Paawnyc kpnBu3Hbl R, He meHee, MM 400 650 750 900 1000




20

B
—p —t ~—8—=
I T T T T .
.L]. —— /\ [T T T 1 < C///|\" T T
. . " T 1 T K] *
< B <
% ¥8c Y % ‘
A8 A8 - . - o
[BOHOW BHYTPEHHWIA yron ABOVIHOM BHELLHWIA yron
. R . o1 90° po 179° ot 90" no 179°
BHYTPEHHWIA yron 90 BHYTPEHHWIA yron

f © i J* ﬁ ~_
. < -

L. “ S~—r

BHYTPEHHWUI paanyc BHELLUHWI pagnyc

BHeLWHwWA yron 90° BHELLHWIA yron
oT1 90" po 179°

Puc. 2.5. Ockusbl TpybuaTtbix pagmatopoB «Zehnder Charleston» n
«Zehnder Charleston Completto» yrnosow 1 nonykpyrnown koHurypaumm

Puc. 2.6. O6wmn Bng pagmnatopa «Zehnder Charleston» nonykpyrnon ¢popmbl
n pagmnartopa «Zehnder Charleston Completto» yrnosow koHurypaumm

2.13. B nocnegHee Bpemsi B OTEYECTBEHHOM MpaKTUKe HaxoOsaT BCE Oonee
LUMPOKOE NPUMEHEHUe KBapTUPHbIE CUCTEMbI OTOMMEHNA CO CKPbITOW HaronbHOW UMn
NAWHTYCHOW pa3BOAKOW TEMMONPOBOAOB M JOHHLIM UX NPUCOEAUHEHMEM K paguaTopam
C NOMOLLbIO cneunanbHOW rapHuTypbl. B aToM cnyyae ygobHO ncnonb3oBaTh KnanaHbl
«Multiflex», H-obpasHble knanaHbl W KnanaHbl OOHOY3MOBOrO  MOAKMHOYEHUSA
(«Panmnpa»). Ha puc. 2.7 nokasaHa cxema MOKBApPTUPHOM CUCTEMblI OTOMMNEHUS C
NAWHTYCHOW (NepumMmeTpanbHOM) OBYXTPYOHOW pa3BOAKOM TensonpoBOAOB, a Ha puc.
2.8 cxema NoKBapTUPHOW CUCTEMbI C OOHOTPYOHON pa3BOAKOMN.
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[Ons yMeHblueHMsi 6ecnonesHbiX TensonoTepb CTOSIKM pasMellaroTca BOOSMb
BHYTPEHHUX CTEH 34aHusi, Hanpumep, Ha JIeCTHUYHbIX KneTkax unv B cneuuanbHbIX
TEXHUYECKMX HULLIAX.

CTOsIKM NPUCOENHAIOTCA K MOKBAPTUPHBLIM pacnpeaennTernbHblM KOMeKkTopam.
[Ons pasBogku TennoHocuTena OObIYHO MCMOMb3YHT 3alUULEHHbIE OT HapyXXHOWM
KOppOo3un cTarbHble UM MegHble TennonpoBoabl. [1pMEHSOTCS Takke TennonpoBoabl
N3 TEPMOCTOMKMX MOSIMMEPOB, HaNpuUMep, M3 MNOAUNPONUIIEHOBbLIX KOMOMHMPOBAHHbLIX
Tpy6 co crTabunuaupylowen anioMMHMEBON OBOMOYKOM UMM U3  MNOSNITUIEHOBbLIX
mMeTannononumepHblx  Tpyb6.  PasBogswime  TennonpoBoAbl, Kak  MNpaBwuno,
TENnoM30NMpOBaHHbIE, NPU Ny4eBON CXeMe NpoknagbiBaloT B WTpobax, B 060noykax
N3 rogpPUPOBaHHLIX MOMIMMEPHBbIX TPYO M 3anuBalOT LEMEHTOM BbICOKMX MapoOK C
naacTMmUKaTopom C TOSILMHOW CrOSi LEMEHTHOro MnokpblTua He MeHee 40 MM Mo
cneumnanbHon TexHosnormn. [lpu NAMHTYCHOW Npoknagke oOObIMHO WUCMOMb3YHTCA
crneumanbHble AeKOpUpYoLWmMe MNANHTYCbl 3aBOACKOrO M3roTOBMEHUS (4Yalie Bcero u3
NONIMMEPHbIX MaTepunanos).

2.14. [na HopmanbHOM paboTbl CUCTEMbI OTOMMEHUA CTOSIKU OOSDKHblI ObITh
OCHallleHbl HeobxoaMMOW 3anopHO-perynupytowen apmatypon, obecneymBarowien
pacyéTHble pacxodbl TensoHoCUTEens MO CToskaM W CryCcK BOAbl W3 HUX Mpwu
HeobxogumocTn. [Ons 3Tux uenem Moryt ObiTb WCMNOMb30BaHbl 3arnopHbie W
GanaHCMpPOBOYHbIE BEHTUIIN.
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Puc. 2.7. iByxTpybHas cucrema otonneHuns Puc. 2.8. OgHoTpybHas nokBapTupHas
C nepuMmeTpanbHOM pasBoaKoN cucTemMa OTONMMEHNS

TENMoNpoBOAOB MO KBapTUPE
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2.15. Ecnu 3arpasHeHus B TennoHocuTerne npeBbilwarT HopMmbl [4], TO Ans
HOpmanbHOW paboTbl TEPMOCTATOB W perynupylowen apmaTtypbl Heobxoanmmo
OoCHallaTb CUCTeMy OTOoNneHnsa dunbTpamMnu, B TOM YUCNE€ U MNOCTOSIKOBbIMU, U
obecneynTb NX HOpMarbHYH SKCMyaTauuio.

2.16. lMpu wncnonb3oBaHun pagmatopoB «Zehnder Charleston» ¢ rnyxumu
wanbaMmm B HMXKHUX KOMMEKTopax CUCTEMa OTOMMEHMS OOMMKHA ObiTb OCHalleHa
KomnpeccopoMm Ansi obecnevyeHns HagEXHOro ypaneHus BoAbl M3 cucTembl (Mpwu
HeobxoanmocTw).

3. TMOPABJIMMECKUU PACYET

3.1. 'mgpaBnuyecknin pacyéT NpoBOAUTCS MO CYLLUECTBYIOLWMM MeToAuKam C
NPUMEHEHNEM OCHOBHbIX PACYETHbLIX 3aBMCUMOCTEMN, U3NOXEHHbIX B HOPMATUBHOW U
CMpaBoOYHO-UHOPMaLNOHHON nuTepaType [5] 1 [7], C Y4€TOM AaHHbIX, NPUBEAEHHbIX B
HaCTOALWMX peKOMeHaaunsaX.

Mpu rmgpaBnuyeckom pacyéte TennonpoBOAOB NOTEPU AABMNEHUA HA TPEHUE U
NpeoaoneHne  MeCTHbIX COMPOTUBMEHUN crnegyeT onpegenats MNo  MeToay
«XapaKTEPUCTUK COMPOTUBNEHNS»

AP =S - M? (3.1)
nnnm no MetToay «ynesibHbIX TNTMHEWHbIX noTepb AaBrieHnA»
AP=R-L+2Z (3.2)

roe AP - noTepu gaBneHna Ha TpeHUe 1 NpeoaosieHne MeCTHbIX CONPOTUBIEHNN, [1a;
S=A (" - xapakTepucTuka CONnpOTMBIIEHNS y4acTKa TENSIONPOBOAOB, paBHasi noTepe
AaBreHnst B HEM Npu pacxone TennoHocutens 1 Kr/c, I'Ia/(Kr/c)Z;

A - ypenbHOE CKOPOCTHOE [aBneHuMe B TEenmonpoBodax npu pacxone
TennoHocuTens 1 kr/c, Ma/(kr/c)? (NpUHUMAaETCS MO NPUNOXeHto 1);
= [Ard,) L+2¢] - NPUBEAEHHBIN  KOSPMULMEHT  COMPOTUBMEHUS

paccyYnTbIBAEMOro y4yacTka TennonpoBoAaa;
A - KOS(PPUUMEHT TpeHUS;
dey - BHYTPEHHUN gMaMeTp Tennonposoaa, M;
Ald,- npuBegéHHbIN  KO3(UUMEHT rugpasnuyeckoro TpeHus, 1/m  (cm.

npunoxexue 1);

L - AnuHa paccuynTbiBAaeMOro yyacTtka Tennonposoaa, M;

2( - CcyMma KO3(PPUUMEHTOB MECTHbIX COMPOTUBMIEHUM HA PaCCYMTbIBAEMOM
y4yacTKe ceTu;

M - maccHbI pacxon TENNOHOCUTENS, Kr/C;

R - ygenbHas nuHenHada notepa gasrneHvs Ha 1 M Tpy6bl, MNa/m;
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Z - MeCTHble NoTepu AaBrieHns Ha ydacTke, Na .

3.2. [ngpaBnuyeckMe XxapakTepuUCTUKM paamaTtopoB MOSlyYeHbl MO MEeTOAUKe
HWNcaHnTexHukn [8], nossonswowen onpeaensatb MpuBeOEHHblE  KOIMULNEHTbI
CONpoTMBREHUS {uy U XapakTepuCTUKM CONPOTUBNEHUS S,y NPW HOPMaribHbIX YCIOBUSAX
(npn M,=0,1 Kkr/c Yepe3 npunbop) nocne nepuoga SKcrryatauun, B Te4EHUE KOTOPOro
KO3(P(PMUMEHTbI TPEHMS MEPHbIX YYaCTKOB CTanbHbIX MNagknx (HoBblX) Tpyb Ha
nogBoAkax K WUCMbITbiIBAaeMbiM Mpubopam AOOCTUralT 3HayYeHur, COOTBETCTBYHOLLMX
SKBMBArNeHTHOWN LepoxoBaToOCTU, paBHOW 0,2 MM M NPUHATON B KavyeCTBE pacyETHOM
AN CTanbHbIX TENONPOBOAOB OTEYECTBEHHbLIX CUCTEM OTOMNSEHUS.

3.3. B T1abn. 3.1 npuBeaeHbl rugpaBnnyecKne XapakTepUCTUKM pagmaTopoB
«Zehnder Charleston» npu HopmaTMBHOM pacxoge ropsayen Boabl 4yepe3 npubop
(Mnp=0,1 Kkr/c), xapakTepHoM Afs OOHOTPYOHBLIX CMCTEM OTOMMEHUSA, NPWU YCNOBUK
NpoxoAa BCero TennoHOCUTenNs U3 cTosika Yepes npubop, a takke npun Mq,=0,017 kr/c,
XapakTepHOM Ans OBYXTPYOHbIX CUCTEM, KOTOpble yCpeaHeHbl ANnd paguaTopoB C
KONMM4eCcTBOM cekLmi oT 6 n 6onee. MNpencraBneHHble AaHHbIE MOXHO NpUHUMaTb 4NS
NpnbopoB C MOHTaxHoW BbicoTon 00 900 MM Kak npwv OBWXEHUW TEennoHOCUTENs Mo
CXeMe «CBEpPXY-BHU3», TaK U NPU CXEME «CHU3Y-BBEPX», a TaKXKe MNpPU CXeMe «CHU3Y-
BHM3» NPWU KONU4YecTBe cekuui B paguaTtope ot 6 o 35. MNpu apyrnx cxemax o6BA3KM
pagnatopoB «Zehnder Charleston» Ko3PULUMEHT MECTHOrO CONPOTUBMNEHNS B
cpegHeM MOXHO MPUHATbL paBHbIM 3,5.

Tabnuua 3.1. YcpeaHEéHHbIe ruapaBnnyeckne XxapakrepucTukm
CTanbHbIX CEKUMOHHbIX paguaTtopoB «Zehnder Charleston»

XapakTepucTuka

KoacbduumeHT mecTHoro )
dbpuu conpotuenenms S-10%,

Pacxopg COMNpPOTUBIIEHNA ¢ Npw 2
C Ma/(kr/c)®, npn ycnosBHom
xema TEnmoHo- YCIOBHOM AnameTpe MAMETDE MOaBOnoK du 1
AOBMXEHUA cutens noasoaok dy 1 KonuyecTse A P ABOA y
KonuyecTee Tpyb n no
TEnsoHo- Tpy6 h no rnybuHe cekumm

rnybuHe cekunm
dy=15 mm dy=20 mMm dy=15 mMm dy=20 mm
n=2 | n=3-4| n=2 | n=3-4| n=2 | n=3-4| n=2 | n=3-4

cutena

Kr/4 Kr/c

«CBEPXY- | 360 | 0,1 1,7 1,5 22 19 | 2,33 | 2,06 | 0,91 | 0,78

BHU3» U

«CHU3Y-

BBEPX» 60 10,017 29 2,2 4.6 4,0 3,97 | 3,01 1,9 1,65
360 0,1 1,8 1,6 2,6 2,2 247 | 219 | 1,07 | 0,91

«CHU3Y-

BHW3»

60 10,017 3,0 2,8 3,8 3,6 411 | 3,84 | 1,57 | 1,48

OnpegeneHve rmMapaBfiMYECKMX XapakKTepPUCTMK paguaTopoB B npegenax
pacxonoB Boabl Yyepes3 npmnbop ot 0,01 go 0,15 kr/c (ot 36 Ao 540 Kr/4) BO3MOXHO MO
3aBMCUMOCTSIM B JTOrapudMmMyecknx KoopgmHaTax, MOCTPOEHHbIM MO PenepHbIM TOYKaMm
(npn Mpp=0,017 «kr/c n 0,1 «kr/c). C ponycTMMOW ANS MPaKTUYECKUX PacyéToB
MOrpeLlHOCTb0 B OOMbLUMHCTBE CriydyaeB MNPOEKTUPOBAHMS CUCTEM  OTOMSEHUS
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BO3MOXHA W JNUHENHas WHTepnonauuMsa B AuanasoHe, OrpaHWYeHHOM penepHbIMU
TOYKaMu.

3.4. [ina py4HOro perynvpoBaHWUs TEMMOBOro noToka pagvaTtopoB MCMOSb3YIOT
kKpaHol no [OCT 10944-97, KpaHbl Ona pyydyHou perynupoBku upm «EPL
ApmatypeH» (ABcTpus), «[aHdocc» (HaHnuga), «OeHTpon», «Xanmanep» U
«XoHeBenn» (lepmanus), RBM (Utanus), <Koman» (PpaHuuns) u gp.

B tabn. 3.2 npuBeneHbl ycpeOHEHHbIE 3HAYeHWE KOA(PPUUMEHTOB MECTHOrO
COMPOTUBNEHNA NOMHOCTBIO OTKPbITbIX BEHTUNEW Ana pyvHon perynuposku RBM
(Utanug), onpeaenédHbie B OO0 «Butatepm» npu Temnepatype Boabl 60-80°C. Mpwu
Temnepatype Boabl 20-30°C ruapaBnuyeckne XxapakTepUCTMKM BO3PacTaloT B CPeaHEM
Ha 5%.

Ta6bnuua 3.2. YcpeaHEHHbIe 3Ha4YeHnsA KoachpuLUMeHTOB MeCTHOro
COnpoTuBNeHuns utanbsaHcknx BeHTunen RBM ons
PYy4HOro perynupoBaHus

KoahpumumeHTbl MeCTHOO
YCroBHbIi ConpoTVBreHUs { BEHTUNEN

avameTp, MM
NPAMbIX YrnoBbIX

15 28 16

20 11,5 5

3.5. [ina aBTOMaTM4YeCKOro perynmpoBaHnst B ABYXTPYOHbLIX HACOCHbIX CUCTEMaXx
OTOMNSIEHNS MOXHO PEKOMEHA0BATL TepmoperynaTopbl (Tepmoctathl) «[EPL-TS-90-V»
C npucoeanHnTenbHbiMM pasmepamn 3/8" n 1/2" (coBnagatowime ana obonx pasmepos
rmopaBnuyeckne xapaktepuctmku npegcrtaBneHol Ha puc. 3.1), RTD-N duvpmebl
«[daHdocc» (cm. puc. 3.2, a), AV6 (puc. 3.3 a) dpupmbl «OBeHTpoN», TepMocTaThl
dmpm RBM, «Koman», «Xanmanep», «XoHeBenn» un ap.

HaknoHHble nuHumn (1,2,3...) Ha guarpammax puc. 3.1, 3.2 (a) u 3.3 (a) no-
KasblBaloT AnanasoHbl NpeaBapuTeNbHOM HACTPOMKK KranaHa perynstopa B pexume
2K (2°C). Hactponka Ha pexunm 2K o3HavaeT, YTo TepMoCTaT YaCTUYHO MPUKPLIT U B
cny4yae npeBbILUEHNS 3aaHHON TemnepaTypbl BO3gyxa B OTansiMBaeMoOM MOMELLEHUN
Ha 2K (2°C), OH nepeKkpbiBaeT OBWXEHME BOAblI B MOABOASALWEM Tenronposoge. OTo
o6LenpuHATOEe B €BPONENCKON NPaKTUKE YCNOBME HACTPOMKM TEPMOCTATOB NO3BONSAET
noTpebuTento He TONbKO CHWXaTb TemrnepaTypy Bo3gyxa B MOMELLEHUU, HO U NO ero
XenaHuio eé nosblwaTtb. B page cnydyaeB Beaérca bonee TodHaa HacTpovka Ha 1K
(1°C), a uHorpa ponyckaetca Hactponka Ha 3K (3°C). OyeBnAHO, MpU MOMHOCTbBIO
OTKPbITOM KnanaHe rugpaBnuyeckoe COonpoTMBREHME Tepmoctata OyaeT 3ameTHO
MeHblwe. Hanpumep, Ha pwuc. 3.1 nNUHMA «MakCcUmarnbHOro nogbeéMa» LITOKa
TepMocTaTta npu pexume HacTponkm Ha 2K nokasbiBaeT CyLleCTBEHHO Oonbliee
3HayeHMe nepenaja [daBreHuss Npu  TOM Xe pacxoge BOAbl, YeM  JIUHUA,
XapakTepuaywiasa «MakcMmarnbHoe OTKpbITUe» TepMocTaTa.

3.6. Paguatop «Zehnder Charleston Completto» ocHalléH, Kak ykasbiBanochb,
BCTpPOeHHbIM TepmoctatoM AV6 dupmbl «OBeHTpon» (puc. 2.7). OTOT TepmocTaT
NO3BONISET OCYLLECTBMATb NPeaBapUTErNbHY0 MOHTaXHYK HACTPOMKY MO 6 MO3ULMAM.
Hwke B Tabn. 3.3 npumBogdatcs ycpeAHEHHble 3Ha4YeHUa KO3IUUMEHTOB MECTHOrO
conpotuBnenna ¢ paguatopa «Zehnder Charleston Completto» ¢ HWKHUM
pacnonoxeHnem noasoasLmx natpyokos dy=15 MM 1 BCTpoeHHbIM TepmocTaTtom AV6,
yunTbiBalOLME TakKkKe COMPOTMBIIEHWE TPaH3UTHOrO TennonpoBoga OT MOABOLOK K
Kopnycy TepmocTata, B 3aBUMCMMOCTM OT MNO3ULMA NPEeaHacTPOMKM Mpu pacxone
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TennoHocutens 4Yepe3 npubop 60 Kr/4 u HacTponke TepmocTtata Ha pexum 2K
(oTkpbITME KnanaHa Ha 0,44 mm). lNpenctaBneHHble B Tabnuue 3.3 3HaveHua
XapaKTepHbl ANs yCnoBUn aKcniyaTaunm pagnaTtopoB CO BCTPOEHHbIMU TepMocTaTamum
B ABYXTPYOHbIX CUCTEMAX OTOMNMEHMS.

Ta6bnuua 3.3. YcpeaHEHHbIe rMapaBinvyecKkue xapakTepucTuku pagmaTtopoB
«Zehnder Charleston Completto»

[No3numm MOHTa)KHOM npv NOSTHOM
HaCTpOWKM TepMocTaTa 1 7 3 4 5 6 OTKPbITUK
3HaueHus ¢ 25000 [ 8000 | 2500 | 2000 | 1600 | 1150 1000

PacnonoxeHne HWXHMX naTpybkoB (C MeXoceBbiM paccTtosHunem 50 mm) vy
KparlHUX CeKUuUMn U B cepeavHe pagmatopa Mano OTpaxaeTcsl Ha rmapaBinyeckoM
conpoTtuBneHun paguatopa «Zehnder Charleston Completto».

OtmeTtum, 410 no gaHHbiM OOO «Butatepm» MNpu yCroBusiX 3KCnyaTauuu,
XapaKTepPHbIX NS OTeYeCTBEHHbIX CUCTEM OTOMSIEHUSA, HACTPOWMKY Ha no3uumm 1 un 2
Npon3BoAMTb HE pekoMmeHayeTcs [9].

3.7. Ona wupoko mcnonb3dyembix B Poccum ogHOTPYOHbLIX CUCTEM OTOMMEHMUS
MOXXHO PEKOMEHAOBaTb chneuuarnbHble TepMOCTaTbhl YMEHbLUEHHOrO rMapaBnn4ecKoro
conpotusnenna RTD-G (puc. 3.2, 6), mapkn M cpupmbl «OeHTpon» (puc. 3.3 6),
«EPU-TS-E» (puc. 3.4), tvna H dwupmbl «XoHeBenn» u tuna «Super» UpMbl
«Xanmanep».
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Puc. 3.1. T'mgpaBnuyeckue xapakrepuctukm tepmoctatoB «[EPL-TS-90-V»
C NpUcoeanHUTENbHbIMK pasmepamm 3/8" n 1/2" ¢ HacTpoiikol Ha pexum 2K (2°C)
N NPU CHATOW TEPMOCTATMYECKOM ronoBKe (MPU NOMIHOM OTKPbITUM BEHTUISA)
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Puc. 3.2. T'vapaBnnyeckue xapakTepucTukm tepmocTtaTos «[JaHdoce»:
a — RTD-N 15 npu pasnunyHbIX YPOBHSIX MOHTa)XHOW HACTPOWKM KrianaHa
ANA ABYXTPYOHbLIX cucTeM oTonneHus ¢ nogsogakamu dy 15 mwm;

6 — RTD-G ans rpaBUTaLMOHHBIX 1 HACOCHBLIX OOHOTPYOHbIX
cucTtem oTonnenus ¢ nogsoakamu dy, 15, 20 n 25 mm
(npu HacTpoiike Ha pexum 2K)
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Puc. 3.3. T'ngpaBnunyeckne xapakTepuctukm TepMmoctatoB upmbl «OBEHTPOMN»:
a — AV6 onsa aByxTpybGHbIX CUCTEM OTOMNSEHUS;
6 — M anga ogHOTPYOHLIX CUCTEM OTOMMEHNS
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Puc. 3.3. Tvapasnuyeckme xapakTepucTukM TEpMOCTaTOB
«EPL-TS-E» npu pasnuyHbix pexmmax HacTpOWKM

MpeactaBneHHble Ha puc. 3.2 (6) HaAKNOHHbIE  NUHUK
rmapaBnNMYecKkne XapakTepUCTUKM TEPMOCTATOB AN OOHOTPYOHbIX CMCTEM OTOMMEHUS

0,1

onpeaensioT
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RTD-G dupwmbl «[daHdocc» npu ycTaHOBKE Ha NoABOAKAX C YCMOBHbIM AnameTpom 15,
20 n 25 MM B pexxume HacTponku Ha 2K (2°C).

Ha puc. 3.3 (6) npeacraBneHbl ruapaBnnyeckne xapakTepucTukn TepMocTaToB
M ona ogHOTpyOHBIX cucTeM oTonneHus npu HacTponke Ha pexumbl 1K, 2K nnn 3K n
yCTaHOBKe Ha NoABOAKaXx YCIoBHbIM AnameTpom 15 n 20 MM (3TU XxapakTepucTuku ans
060oMx agnamMeTpoB NP HACTPOMKE Ha 3TU PEXMMbl MPaKTUYECKM COBMAAaloT), a Takke
NPy NOMHOM OTKPbITUM KnanaHa (0TAeribHO NpW YCNOBHbIX AnamMmeTpax noaBoAoKk 15 un
20 mm).

Ha puc. 3.4 HakIoHHble NIMHUK ONpPefensarT rngpaBnnyeckne xapakTepucTukm
TepmocTatoB «[EPL-TS-E» ons ogHOTPYGHBLIX CMCTEM OTOMMEHUS MPU HACTPOMKE Ha
pexxumbl 1K, 2K vnn 3K, a Takke npu nonHOCTbIO OTKPbLITOM KnanaHe. OTMeTuMm, 4To
rmapaBnuyeckme xapakrtepuctukm tepmoctatoB «[EPL-TS-E» kak npambix, Tak u
YrroBbIX MPW YCTAHOBKE Ha nNoABOAKaX YCMNOBHbIM AnameTpom 15, 20 u 25 mMm
NpakTUYEeCKN COBNaatoT.

Ha puc. 3.1 n 3.4 Ha nepeceyeHUN KPUBbIX, XapaKTepusyrLLUNX 3aBUCUMOCTb
rMOPaBIMYECKOro COMNPOTUBIIEHNA TEpPMOCTaTOB OT pacxoga Bodbl, ¢ nuHuen AP=1
6ap=100 kMa ykasaHbl 3HA4YeHWs1 pacxoaHbIX koadduumertos K, [(M3/u)-6ap™?]. Ons
OOHOTPYBHbIX CUCTEM OTOMNMNEHUST MOTYT NPUMEHATLCH TepmocTaTthbl ¢ K, = 1,2 [9].

Ha puc. 3.2 (a) n 3.3 (a) nokasaHo, Npu Kakmx pacxogax BoAbl 9KBUBANEHTHbIN
ypoBeHb Wyma TepmocTtaTtoB He gocturaet 25 unu 30 ab. O6bI4HO 3TOT ypOBEHb LyMa
He NpeBbILLAaeTCs, eCnn CKOPOCTb BoAbl B nogBoakax He 6onee 0,6-0,8 m/c, a nepenaa
AaBneHns Ha TepmocTtaTte He npesbiwaeTt 0,015-0,03 Mrlla (1,5-3 m Boa. c1.) OTmeTUM,
yTo Ans obecnevyeHns HopmarnbHOW paboTbl TepMmocTaTa nepenan AaBfiEHUSI HA HEM
AormkeH 6biTb He meHee 0,003-0,005 Mrla (0,3-0,5 m BoA.CT.).

B ogHOTpybGHbLIX cucTtemax uenecoobpasHO MPUMEHATb TPEXXOOOBblE Tep-
mMocTaTbl, obecneudnBatowme yaobHble MOAKMYEHNEe K npubopy M MOHTax 3a-
MblKatowero ydyactka. Cpegou HUX MHTEepecHbl TPEXXoAoBble TepMocTatbl UpM
«EPL», «OBeHTpon» w®n Ap., Yy KOTOPbIX OCW TEPMOCTATUYECKMX TONOBOK
nepneHAnKYNApHbl NAIOCKOCTU CTeHbl. OTMETUM, YTO rMAPaBMYECKME XapaKTEPUCTUKM
pagnaTopHbIX Y3r0B C TPEXXOAOBbLIMM TEpMOCTaTaMu ONpeaensatoT nepenas AaBneHumn
MeXxay NOABOASWMM M ob6paTHbIM NaTtpybkamm y 3amblkalolwero ydacTka, 3aBUCAT OT
HaCTPOMKM Ha KO3I(PMUUMEHT 3aTeKaHusi, pacxoga TenroHocuTena B CTOosike U OT
rMOpaBnNNYEeCKUX XapaKTePUCTUK OTONUTENbHBLIX NPMOOpPOB.

[loHHOe noaknioYeHve pagnaTopoB MOXHO  OCYLWECTBUTb C  MOMOLLbIO
cneumanbHON rapHUTYpbl, MNOCTaBASIEMOW W3roTOBUTENSIMW TEpMOCTATOB Kak Ans
TpaavUMOHHOro BOKOBOIrO MOAKMYEHUSA, Tak U OOHOY3SI0BOro Yepe3 HUxXHUe BOKOBYIO
NpobKy unu WwTyLep ¢ NOMOLLbI BeHTUNen «Panunpa», a Takke knanaHoB «Multiflex» n
H-o6pa3HbIX 3anOpHO-perynmpyoLwmx KnanaHos.

3.8. dumpma «Zehnder GmbH» npu ocHaweHun pagunaTtopoB «Zehnder
Charleston» n «Zehnder Charleston Completto» 3anopHo-perynupytoien apmaTtypou
00bIYHO OPMEHTUPYETCS HA HOMEHKNAaTypy TepMoperynaropoB pupmbl «OBeHTpon». B
Tabnuue 3.4 ykasaHbl Hauboree pacnpoCTPaHEHHble TUMbl YrMAOBbIX U MPOXOAHbIX
BEHTUNEN 3TON (PUPMbI, NMPUMEHSEMBIX B OTEYEeCTBEHHOW npaktuke. B Tabnuuye 3.5
npeAcTaBneHa HOMeEHKNaTypa cneuunarnbHbiX BeHTUnen «Panupa», ncnonb3yembix gng
OAHOY3MoBOro 6OOKOBOrO WM  HWXHEro noacoeAuHeHus pagumatopoB «Zehnder
Charleston» no cxemam 20, 40, 23 n 43 (cm. Tabn. 1.4).

3.9. lMNpn ocHaweHnn pagmaTopoB TepMocTaTamu LenecoobpasHO yy4nTbiBaTb
pekoMeHaauumn no Nx NCNosib30BaHMIO B CUCTEMAX BOOAAHOro otonnexus [9].

Ta6nuua 3.4. Yrnosble n npoxoAaHble BeHTUNu hmupmbl «OBeHTpoON»,
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yCTaHaBIinBaeMblie B HACOCHbIX CUCTeMaX OTOMJ1IeHUA

Tun Tun
HasHadeHne VcnonHeHne OuameTp
cucTembl | BeHTUNS
[na TepmocTara ¢ YrnoBoWi )
AV6 npeaBapuTenbHON . ﬂﬂ{ ;?H%S/i)
HaCTPONKON MpoxoaHon Y
[nsa TepmocTata ¢ y .
1 6 npeaBapuTenbHON rriosoun
By’;Tﬂpy H| ADV6 HACTPOIIKOA 1 ,10-11,20
aBapunHbIM MpoxogHow
CHXEHVEM pacxoa
C py4HbIM NpMBOOOM U Yrnosowu
HRV npeaBapuTernbHOM 3 a,10, 0,15
HacTpOMKOM MpoxoaHoit
Yrnosou n,10-0,20
OaHOTPYGH A [na TepmocTara Y )
as g MpoXoaHOiA A,15(HP3/4)
OBYXTPYOH Yrnosou
as HA C py4HbIM NprBOAOM - n,10-0,25
lNpoxogHon
Yrnosou
AZ [na TepmoctaTta - na,10- 4,32
OpHoTpy6H NpoxogHon
asi
M [ns TepmocTaTa MpoxoaHon Aa,15, 0,20

Mpumeyanue: HP3/4 — HapyxHasa pe3bba 34"

Ta6bnuua 3.5. BeHTnu tuna «Panupa» doupmbl «OBeHTpON»
(ans paguaTtopoB AnuHoun He 6onee 1,2 m)

Ackus

HanmeHoBaHue u KpaTKad XapaKTepucTtuka

[ns ogHOTPYBHbBIX CUCTEM OTONSEHUS C YHKLMEN
oTkntodeHusi. Makc. TemnepaTypa 120°C, makc. pab. n3b.
pasneHne 1 MlMa. [ns ropnsoHTanbHOro HUKHEro
npucoeanHeHus k otonutensHomy npubopy G 2 (HapyxHas
pe3bba), Ansa npucoeguHeHus k nogsoakam G ¥ (HapyxHas
pe3bba).

To xe, ona BepTUKaribHOro HMXXHero npncoeanHeHund K
oTonnUTENbHOMY anI6opy

[na AByXTpYyBHbIX CUCTEM OTOMMNEHUS C PYHKUMNEN
oTkntodeHusi. Makc. TemnepaTypa 120°C, makc. pab. n3b.
pasneHne 1MlMa. [ns BepTUKanbHOroO HUXHErO
npucoeanHeHus K otonutenbHomy npubopy G 2 (HapyxHas
pes3bba), Ans npucoeauHeHus k nogsoakam G % (HapyxHas
pe3bba).
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3.10. [lockomnbKky npwv NOMHOM 3aKpbITUM TepmocTaTa, YCTaHOBMEHHOro Ha
BepxHen OOKOBOW MNOABOAKE, OCTaTOMHAA TennooTAaya paguaTtopa npy YCrOBHOM
anameTpe nogsogok 15 M 20 mMm coctaBnsetr 25-40% OT pacyéTHou, Onsa eé
YMEHbLUEHNA PEKOMEHAYETCA MPUMEHSTb MPOCTENMe TepmocTaTbl 6€3 MOHTaXHOW
peryfimpoBkM C YCTaHOBKOW WX Ha BepxHeW noasodke B KoMOuHaumm c
LUUPKYNALUOHHBIM TOPMO30M UMM CO crneuunanbHbiM BEHTUNEM Ons npeaBapuTenbHOn
HaCTPOMKM W OTKIMIOYEHUS Ha HWKHEW noABoAke, Hanpumep, BeHTunem «Combi»
dupmbl  «OBeHTpon». bonee nogpobHble cBegeHMS O HOMEHKNaType 3anopHo-

perynupywowen  apmatypbl  cmpmbl «OBeHTpON» MOXHO  MOMy4uTb B
npeacTaButenscTBe upmbl (Ten. (095) 362-94-24 1 (095) 918-18-26).
3.11. Tpu nocraBke pagunatopoB dupmbl  «Zehnder GmbH» ¢

TEPMOPEryNUpPYOWMMA  BEHTUASIMW  TepMOCTaTM4Yeckass rofioBKa C  KUOKOCTHbIM
AaTyMKOM MoCTaBnseTca no 3akasy. Beibop onpeaensietT 3akaszymk ¢ y4ETOM gu3anHa U
CTOMMOCTU  TOJTOBKM. Mpn oOTCYyTCTBMM 3aKkasa WUIroToBMTENb MNOCTaBRseT
TepmocTtaTtndecknin anemeHT «Uni LH» dupmbl «OBeHTpon».

3.12. N'mpgpaBnnyeckne xapakTepuCTMKM OTONUTENBHOrO Npubopa n NoABOASALLMNX
TENnonpoBOAOB C perynupyroLlen apMaTypon B OQHOTPYOHbIX CcUCTEMaXxX OTOMSMEHUS C
3aMblKaloLWMMKN  yYacTKamm onpefensioT  KOAPMUUMEHT  3aTeKaHUs  Onp,
XapaKkTepuayrLwmnin 4onNo TENTOHOCUTENS, NPOXoasLUero Yepes npmbop, ot obLiero ero
pacxoga B nofBoke K pagnatopHomy y3ny. Takum obpasom, B OQHOTPYOHbIX cucTemMax
oTonneHns pacxo BoAbl Yepes npnbop My, Kr/c, onpeaenseTcsi 3aBUCUMOCTbIO

an = anp - MCT y (3.3)

rae dnp - KOAPPULMEHT 3aTekaHnsi BoAbl B Npnbop;
Mcr - MacCHbIN pacxon TEMNSIOHOCUTENSA MO CTOSIKY OAHOTPYOHON CUCTEMbI OTOMMEHUS
npyv O4HOCTOPOHHEM MOAKITYEHUM paanaTopHOro y3na, Kr/c.

3.13. 3HayeHusa koadPUUMEHTOB 3aTekaHus O, AnA paguaToposB «Zehnder
Charleston» npu pasnnyHbIX coveTaHuax anameTpoB TPy6 cTOsKOB (dgr), CMELLEHHbIX
3amblKalowmx  yyactkoB (dsy) ¥ noasoAswmx  Tennonposodos  (dn)  y3nos
NPUCOEaUHEHNA paanaTopoB B O4HOTPYOHbLIX cucTeMax OTOMMEHNA NPy YCTAHOBKE Ha
NOABOAKAxX  TEPMOCTATOB  YMEHbLUEHHOrO0  rMApaBfMYecKoro  CONPOTUBMEHUS
npeacTtasneHbl B Tabn. 3.6.

Tabnuua 3.6. YcpeaHEHHbIe 3Ha4YeHUA KO3 PULIMEHTOB 3aTeKaHUA Onp
y3110B OAHOTPYOHbLIX CUCTEM BOAAHOIO OTOMNJSIEHUSA
¢ paguatopamu «Zehnder Charleston»

3HayYeHUs1 Onp MpY COYETAHUK
Tun perynupytoLen apmaTypbl AvameTpoB Tpyd pagmaTopHoro yana
1 PUPMa-N3roToBUTESb der X gy X dn (MM)
15x15x15 20x15x15 20x15x20
TepmocTaT «M» («OBeHTpOmn») 0,225 0,185 0,24
TepmoctaT AZ («OBeHTpOnn») 0,21 0,175 0,22
TepmoctaT RTD-G («[JaHdocc») 0,235 0,195 0,27
TepmoctaTt «[EPL-TS-E» («EPL|») 0,245 0,2 0,25
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3HayeHns  KOIPPUUMEHTOB  3aTekaHWd nNpu  YyCTaHOBKE  TepMOCTaToB
onpedeneHbl, Kak ykasblBanocb, MNpU WX HacTpolke Ha pexum 2K (2°C), T.e. Ha
MOMNOXEeHNe YaCTUYHO OTKPLITOrO KranaHa, M3 KOTOPOro TepmocTaT MOMHOCTbIO
nepekpbiBaeT ABMXEHME BOAbl MpY NPEeBbILEHUN 3adaHHOM TemnepaTypbl BO3gyxa B
nomeweHun Ha 2°C (Ha 2K). OueBuaHO, Npu TakoM MeTode onpeneneHus
koadhpmumeHTa 3atekaHusa noTpebHasa nnowanb NOBEPXHOCTU Harpesa OTONUTENBHOIO
npubopa 6yaeT Gonblue, Yem NpU pacyETe, UCXoas U3 TMAPABNNYECKUX XapaKTEPUCTUK
MONMHOCTBbKD  OTKPbLITOrO KrarnaHa, XapakTepHOM [ANns OTeYeCTBEHHOW MNpakTUKK
NHXEHEPHbIX Ppac4€TOoB B Criydyae npuMeHeHnsa obblYHbIX KpaHOB U BeHTUNEN [9)].

3.14. Tlpu npoBedeHUN TrNOPaBIINYECKNX PACYETOB 3HAYEHUS YyAeNbHbIX
CKOPOCTHbIX AaBNEHUA U NPUBEOEHHbBIX KOIMMPULMEHTOB rmapaBIn4ecKoro TpeH1s ans
CTarnbHbIX TENONPOBOAOB CUCTEM OTOMMEHMA MPUHMMAOTCA MO NpunoxeHuo 1, ansa
MeLHbIX — N0 NPUNOXEHNIO 2.

'mapaBnnyeckme xapakTepucTUKM KOMOMHMPOBAHHbBIX NONMNPONUIEHOBBLIX TPYO
npuBegeHsbl B TP 125-02 [10], ans meTtannononuMepHbix Tpyb aHanornyHble AaHHble
umetotca B OOO «Butatepm», a Takke B dmpmax, nocTaBnALLMX
MeTannononMMepHble TENIONPOBOAbLI.

3.15. 3HaveHns Koa(PPUUMEHTOB MECTHOrO COMPOTUBIEHUA KOHCTPYKTUBHbIX
9NIeMEHTOB CUCTEM BOASHOrNO  OTOMMAEHUs npuHUMalrTca no  «CnpaBoOYHUKY
NPOEKTUPOBLLMKA», Y. 1 «OTonneHne» [7].

3.16. lMpom3BoANTENBLHOCTL HACOCOB ASI1 CUCTEM OTOMSIEHUS, 3anofiHAEMbIX
aHTUdpm3om, Heobxoammo ysenuumaTb Ha 10-12%, a ux Hanop Ha 50-60%.
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4. TENNOBOW PACYET

4.1. TennoBon pacyéT npoBOAUTCHA MO CyLLECTBYHLMM MeTogukam C
NPUMEHEHNEM  OCHOBHbIX PaCYETHbIX 3aBMCUMOCTEWN, WU3SIOXEHHbIX B creumanbHOn
nutepartype [5], [7], C y4€TOM OaHHbIX, NPUBEAEHHbIX B HACTOSALLNX PeKOMeHOauunsX.

4.2. lMpun HaxoxaeHun obLero pacxoga BoAbl B CUCTEME OTOMNSIEHUSA €€ pacxoa,
onpenernéHHbIn ncxoaa wmM3  obwmx TennonoTepb 34aHud,  yBenuymMBaeTcs
NPONOpPLMOHANbHO NOMPaBOYHbIM KoadhduumneHTam. lepBbin M3 HUX 1 3aBUCUT OT
HOMEHKNaTypHOro Lwara paguvatopa U MNpUHUMaeTCa B 3aBUCUMOCTU OT KONM4YecTBa
Tpy6 B cekuum pagmatopa no Tabn. 4.1, a BTOopon - P> — OT AONU yBENUYEHMUS
TennonoTepb Yepes 3apagnaTopHbIN y4aCTOK M MPUHUMAETCA B 3aBUCUMOCTU OT TuNa
HapPY>XHOro orpaxkaeHus Takxke no tadn. 4.1.

YBenunyeHve Tennonotepb 4Yepe3 3apagnaTopHble  YY4acCcTKM  HapyXHbIX
orpaxaeHun He TpebyeT yBenuyeHus nnolwiaam Tenronepegarolen noBepxXHOCTU W,
COOTBETCTBEHHO, HOPMATUBHOrO TEMMOBOro MNOTOKa npu nogbope paguaTopa,
MOCKOSbKY TennoBOWM NOTOK OT nNpubopa Bo3pacTaeT MpakTUYeCKM Ha CTOMbKO Xe, Ha
CKOSbKO BO3pacTatoT TensionoTepu.

Mpn BBEAeHMM nonpaBoYHbIX KOaduumeHToB B4 1 P2 Ha obwun pacxog
TENMOHOCUTENS B CUCTEME OTOMMEHUS MOXHO B NEPBOM MPUBNMKEHUN HE YYUTbIBATb
OOMNOSTHUTENbHbBIA Pacxod TenroHOCUTEeNd MO CTOsikaM UM BeTBAM K paguaTtopam,
nonarasi, YTo C JONYCTUMOWN AN NPaKTUYECKUX PACYETOB MOrpPeLlHOCTbIO yBENUYeHne
pacxofa rno BCeM CTOAKaM (BETBSIM) MPONOpPLMOHAIIbHO UX Harpy3Kkam.

Tabnuua 4.1. 3HavyeHus KoadcpuumneHToB B1 U B2

Uncno Tpy6 B2 _npw yctaHoske

B CEKLMN, LT. B Y HapyxHow Y Hapy»HOro
CTEHb! OCTEKNEHNs!

2 1,005 1,02 1,07

3 1,01 1,015 1,05

4 1,02 1,012 1.04

o 1,03 1,01 1,033

6 1,04 1,008 1,028

4.3. Tennoson notok Q, BT, pagnatopoB «Zehnder Charleston» npu ycnosusx,
OTIIMYHBIX OT HOpMasbHbIX (HOPMUPOBaHHbIX), onpeaensieTcst No opmyre

Q=QH}, ‘(®/7O)l+"-c-(an/O,l)(”‘b~ﬁ3-p=QHy~¢1-¢2-b-ﬂ3-p:
:Kny'70'F'¢1'¢z'b'ﬂ3'p ) (4.1)

roe Oy, - HOMUHAnNbHbLIA TENMOBON NOTOK paguaTopa Mpy HOPMarbHbIX YCIOBUSIX, PaBHbIV
NPOn3BeAEeHNI0 HOMUHATBLHOIO TEMOBOrO NOTOKA, MPUXOAOALLIErocs Ha OAHY CEeKUMIO Qyy, BT,
(cm. Tabn. 1.3), Ha KONMYeCTBO cekumn B Npnbope n, BT;

© - dakTnueckuin TemnepaTypHbIi Hanop, °C, onpeaensemsiit no opmyne

At
®=t”+tk'—t =t —2—1t . (4.2.)

n H n
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30ecb
[, v b, - COOTBETCTBEHHO HavarnbHasi U KOHEYHasi TemnepaTypbl TeNoHocUTens (Ha
BXO/Ie U BbIXOZE) B OTONUTENLHOM npubope, °C;

[, - pacyéTHas TemnepaTypa MOMELLEHUs, MPUHMMaeMasi PaBHOW pPaCYETHOW
Temnepartype BO3ayxa B oTannMesaeMom rnometeHun fg, °C;

At,,- Tnepenaj Temnepatyp TEMMOHOCUTENs MeXAy BXOAOM U BbIXOAOM

oTonuTensHoro npubopa, °C;

70 - HOPMWPOBAHHbLI TEMMNepaTypHbIi Hanop, °C;

C - NONPaBOYHbIA KO3IMPMPUUNEHT, C MOMOLLBID KOTOPOro YYUTbIBAETCA BNUSHUE
CXeMbl OBWKEHUSI TENNTOHOCUTENS Ha TEMSIOBOW NOTOK U KO3IMMULMEHT Tennonepegaym
npnbopa nNpu HOPMUPOBAHHBLIX TEMMNEpPaATYpHOM Harnope, pacxode TennoHOCUTENsa W
aTMocdepHOM faBreHun (MpuHMMaeTca no tabn. 4.2);

nwn m - smnupuyeckne nokasaTenu CTeNeHn COOTBETCTBEHHO MPU OTHOCUTENbHbIX
TemnepaTypHOM Hanope 1 pacxoge TennoHocuTens (npMHumMatoTca no 1ab. 4.2);

an - (paKTMYeCKMM MacCCHbIN pacxod TennoHOCUTENs 4Yepe3 OTOMUTESbHbIN

npmnbop, Kr/c;

0,1 — HOPMWPOBAHHBLIN MACCHbIN pacxon TenroHOCUTENs Yepe3 OTONUTENbHbIN
npunbop, Kr/c;

b — 6e3pasmepHblii NONPaBOYHLIN KO3MMULIMEHT Ha pacyéTHoe aTMmocdepHoe
AaBneHne C y4éTOM YMEHbLUEHUS OOMNWN fy4YMCTOM COCTaBMsoWEen MO OTHOLIEHWUIO K
KOHBEKTMBHOWN B 06LLen Tennonepegaye pagvartopa ¢ yBenuyeHmeM Konmyectsa Tpyo
no rnybuHe cekummn (NpuHMMaeTca no tabn. 4.3);

B3 — 6e3pa3mepHbIi NONPaBOYHbLIN KOIPPULMEHT, XapaKTEPU3YIOLLMIA 3aBUCUMOCTb
Tennonepegayn paguatopa OT KONMMyecTBa CeKUuMin B HEM Mpu NOObIX cxemax
OBWXEHNS TennoHocuTens (NpuHnmaeTca no t1abn. 4.4);

p — 0e3pa3mepHbii MNOMPaBOYHbLIM  KOIPPMUMEHT, C TMOMOLWbLI KOTOPOro
yuuTbiBaeTca cneuuduka 3aBUCUMOCTM TEMfoBOro noToka W KoapduuneHTa
Tennonepegayn pagmatopa OT 4yucna KOMOHOK B HEM MNpW ABUMXEHUU TennoHOCUTEns
«CHU3y-BBEPX>», (MPpMHMMaeTca no Tabn. 4.5);

@, =(©/70)"" — 6espasmepHbIii NONPaBOYHbIN KOIMPULIMEHT, C MOMOLLIbK KOTOPOro

YUUTbIBAETCA M3MEHEHME TEMNroBOro NOTOKA OTOMUTENbHbIX NPUOOPOB NPU OTANYMK
pac4ETHOro TeMnNepaTypHOro Hanopa oT HOPMasnbHOro (MPUHUMaeTcs no Tabn. 4.6, 4.7
n4.8);

(pzzc-(an/O,l)"’ — 6e3pasMepHbln  NONPaBoOYHbIA  KOIPMUUMEHT, C MOMOLLbIO

KOTOPOro y4MTbIBAaeTCA W3MEHEHWe TEMNMOoBOro notoka OTONUTENbHOro npubopa npu
OTNNYMM  PacHETHOrO MaCCHOr0 pacxoda TennoHocuTens 4epe3 npubop oOT
HOpMarbHOro (NpuH1umaeTcs no Tabn. 4.9);

K.y — koacbcuumeHT Tennonepedaun npubopa npu HOpMasnbHbIX YCMOBHUSIX,
onpegensemMbii no popmyne nnm no tabn. 4.10
0, 2
K =—"— B1/(m*-°C), 4.3
T (m*<C) (4.3)

rae F — nnowaab HapyXHOW TennooTaatoLwen NoBepXHOCTU paguaTtopa, paBHas
nNpov3BeaeHNI0 NnoLwaan NoBepxXHOCTU HarpeBa opHou cekuuun fe (NpyHMmaeTtca no
Tabn. 1.4) Ha KONMYECTBO CeKUWit B Npubope ne, M°.
4.4. KoadpcpuumeHT Tenmnonepenaun npubopa K, BT/(M*°C) npu ycriosusix,
OTIIMYHBIX OT HOpMarsbHbIX, onpeaenaeTcda no gopmyne

K=K, -(©/70) -c-(M, 01} -b-B,-p=K, -(©/70) -0,-b-B,-p . (4.4)
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4.5. CornacHo pesynbTatam TennoBbIX WCMbITAHWA pPasfnMyHbiX 00pas3LoB
pagmatopoB «Zehnder Charleston» ¢ HoMuHanbHOM BbicoTOM OT 260 go 900 mm
3HayeHusa nokasaTternen cterneHn N n m wn KospduuneHTa € 3aBUCAT HE TOMbKO OT

MCCneaoBaHHbIX AManas3oHoB U3MeHeHust ® n M, HO Takke OT BbICOTbI U AaXe AMUHLI
npubopa. [Ona ynpoLEHUs WUHXEHEepHbIX pacyeéTtoB 6e3 BHECeHUs1 3aMeTHOW
MOrpeLUHOCTN 3HAYEHMS ATUX NOKa3aTernien, N0 BO3MOXHOCTU, BbINn yCpeaHEHbI.

B yacTtHocTU, npu cocTtasneHun Tabnuy 4.6 3HadeHus (1+n) 6Gbinn ycpeaHeHbl
ans Bcex Moaenem HoMuHanbHOW BbicOTOW A0 55 cm, T.e. oo momenu 4055
BKNtoUnUTENBLHO: (1+Nn)=1,25, a y ocTanbHbIX Mogenen ¢ HOMUHANBLHOW BbICOTOM 57 CM 1
Bblwe (1+n) =1,27.

3HayeHns @4 B Tabn. 4.7 AnA cnyyaeB OBWKEHUA TENSOHOCUTENsS MO cxeme
«CHW3y-BBEPX» B paguatopax BCex MoAenen onpeaeneHol Npu  yCPeoHEHHbIX
3HayeHuax (1+n) =1,3, a nNpu OBWXKEHUN TEMNIOHOCUTESNS MO CXEME «CHWU3Y-BHU3»
3Ha4YeHus @1 NPUHUMAOTCS no Tabn. 4.8.

3HayeHns @p B Tabn. 4.9 ona crnyvyaeB OBWXKEHWUS TEnnoHOCUTEnNs Mno cxeme
«CHU3Y-BBEpPX» OS5 BCexX MoAenen onpeneneHsl Npu ycpeaHEHHbIX 3HadYeHusx c=0,92
n m =0,04. [Ing Bcex mogenen npu OBUMXEHUU TEMNOHOCUTENSA MO CXEME «CHU3Y-BHU3»
B CpedHEM MOXHO npuHuMaTb ¢ =0,98. OuyeBMOHO, YTO NpPU CTaHOAPTHOW CXeme
OBWXKEHUS TENITOHOCUTENS «CBEPXY-BHU3» Qo =1.

4.6. HomuHanbHbIM TennoBown NoTok paguaTtopoB «Zehnder Charleston» n ero
3aBMCUMMOCTb OT TeMnepaTypHOro Hanopa npwu HeCTaHOAPTHbIX CXemMax MOAKMYEeHUs
MO>XHO C MOrpeLHoCTblo He Bonee 3% npuHMMaTh C y4€ToM pekoMmeHgaumin n. 1.10.

3710 3ameyvaHue oTHocuTCA U Kk paguaTtopam «Zehnder Charleston Completto».

4.7. B cny4yaax npuMeHeHusi TeEpMOCTAToB C BeHTUrem «Panupa» Tennosble
nokasaTenu paguMaTopoB HeobGXoauMMO BNpedb A0 YTOYHEHWUSA CHWXaTb Ha 8%, a npu
ncnonb3oBaHuKn «Panupa-S» - Ha 15% (npu anuHe paguaTtopos He Bonee 1,2 m).

4.8. TennoBble nokasatenn pagmatopoB «Zehnder Charleston» un «Zehnder
Charleston Completto» npu konudectBe Tpy6 no rnybuHe cekuMm OT S M 6 U
HOMWHanbHOW BbicoTe 40 900 MM Npu CXxeme OBMKEHUSA TENNOHOCUTENSA «CBEPXY-BHU3»
BrpeAb OO YTOYHEHUS MOXHO MPUHMMATL MO MPOCMNEKTHbIM AaHHbIM hupmbl «Zehnder
GmbH», nonarasa B cpegHem c=1 1 (1+n)=1,27, a npn Beicote 1000 mm n 6onee c=0,97
n (1+n)=1,3. [Ana octanbHbIX MOAENEN C KonmyecTBom Tpyd no rnybuHe cekuun ot 2 Ao
4 npw Bbicote 1000 mm 1 6onee MOXHO npuHuUmMaTb ¢=0,98 u (1+n)=1,3.

4.9. 3HaveHns koadduumeHta Tennonepepadn K.y uCnbiITaHHbIX 06pasLoB
pagnaTopoB NpU HOPMarbHbIX (HOPMATUBHbIX) YCNOBUSX NpeacTaBneHbl B Tabn. 4.10.

4.10. B cny4ae ncnonb3oBaHUA B KadecTBe TennoHocutens aHtugpusa «DIXIS
30» (Ha OCHOBE ATUNEHTTIMKOSSA) TEMMOOTAAIOLLYI0 NMOBEPXHOCTL CreayeT yBENUYUTL Ha
10%, npu ucnonb3oBaHmm aHTudpusa «DIXIS TOP» (Ha ocHoBe NPONUNEHrNINKONSA) —
Ha 15%.
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Ta6bnuua 4.2. 3HayeHUA nNokasarteneun crenenun (1+n) 1 m un KkoadppuumeHTa c

3HaveHns nokasaTtenen npn cxeme aBMXeHnA TenSiIOHOCUTENA

Mopenb

paana- ceepxy-8HU3 CHU3y-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 0 1,27 0,04 0,92 1,27 0 0,99
3037 1,27 1,3 0,93 1,27 0,99
2040 1,25 1,27 0,92 1,27 0,99
3040 1,25 0 1,3 0,04 0,92 1,27 0 0,98
4040 1,25 1,3 0,93 1,27 0,98
2045 1,25 1,27 0,92 1,27 0,99
3045 1,25 0 1,3 0,04 0,92 1,27 0 0,98
4045 1,26 1,3 0,93 1,27 0,98
2050 1,25 1,27 0,92 1,27 0,99
3050 1,25 0 1,3 0,04 0,92 1,27 0 0,98
4050 1,26 1,3 0,93 1,27 0,98
2055 1,25 1,27 0,92 1,27 0,99
3055 1,26 0 1,3 0,04 0,92 1,27 0 0,98
4055 1,26 1,3 0,93 1,27 0,98
2057 1,27 1,27 0,92 1,27 0,99
3057 1,27 0 1,3 0,04 0,92 1,27 0 0,98
4057 1,27 1,3 0,93 1,27 0,98
2060 1,27 1,27 0,92 1,27 0,99
3060 1,27 0 1,3 0,04 0,92 1,27 0 0,98
4060 1,27 1,3 0,93 1,27 0,98
2075 1,27 1,27 0,92 1,27 0,99
3075 1,27 0 1,3 0,04 0,93 1,27 0 0,98
4075 1,27 1,3 0,93 1,27 0,98
2090 1,27 1,27 0,93 1,27 0,99
3090 1,27 0 1,3 0,04 0,93 1,27 0 0,98
4090 1,27 1,3 0,93 1,27 0,98




Tabnuua 4.3. YcpeaHEHHbIN NONpaBo4HbIN KO3 duumneHT b

38

ATMOCHEPHOE JaBNeHe 3HauyeHns b ona paanaTopoB C KONUMYECTBOM
Tpy6 No rnybuHe cekunm

rMa MM PT. CT 2 3 4

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

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

Ta6bnuua 4.4. YcpeaHEHHble 3Ha4YeHUs KoadhcpuumeHTa B3, yuMTbiBaroLwero
BIINSIHME KOJNIMYeCTBa CeKLUn B paguaTope Ha ero TensioBor NOTOK npwm

BbicoTe paguatopoB o 900 MM n Konuyectee Tpyb6 no rnyouHe cekuum ot 2 fo 4

Konnuectso cekUMi | 5 _y4 | 5-g | 9-16 | 17-24 | 25-34 | 35-60
B paguarope, LUT.
B 1,04 | 1,02 1 098 | 096 | 095

MpumeyvaHue: OaHHble Tabnuubl OTHOCATCS K pagnaTopam C 00BSI3KOW Mo Nobon cxeme
npy KonmmMyecTBe cekumi go 34 BknouutTenobHo. [pyu OonblieM KONMYecTBe CeKLMK
pekomMeHAyeTCs UCNOoNb30BaTh AMaroHanbHy0 cxeMy 06Bs3KM pagnaTtopa, a npy 6OKoOBOM

nogcoeanMHeHn BBOOUTb

kKoacppumumeHT (B cpeaHem 0,96) Ha 3HavyeHWe TENNOBOro NOTOKA.

Ta6bnuua 4.5. YcpegHEHHbIe 3Ha4YeHNA NONPABO4YHOro
KoaddpuumeHTa p npuv ABMXKEHUM TeNnsIOHOCUTEenNA
Nno cxemMe «CHU3y-BBEPX>»

KonnuyecTtBo cekuun B
paguaTope, LUT. 2-4 5-8 9 n bonee
p 1,04 1,015 1

OONONHNTENTIbHO K YKa3aHHOMY B Tabn. 4.4 NMOHMXaIOLLINI
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Ta6nuua 4.6. 3Ha4yeHMA nonpaBoYHOro KoadcuumeHTa @1 AnNa Bcex
Moaenen paguMaTopoB C KONIMYECTBOM TPyO no rnyGuHe cekuumu
OT 2 A0 4 Npu ABWXEHUN TENJIOHOCUTENA NO CXeMe «CBepXy-BHU3»

o @4 Ansl pagMaTtopoB BbICOTOM o @4 Ans pagMaTtopoB BbICOTOM
0(3 oT 26 oo oT 57 oo Oé oT 26 0o oT 57 oo
55 cm 90 cm 55 cm 90 cm
44 0,56 0,555 78 1,145 1,147
46 0,592 0,587 80 1,182 1,185
48 0,624 0,619 82 1,219 1,223
50 0,657 0,652 84 1,256 1,261
52 0,69 0,686 86 1,293 1,299
54 0,723 0,719 88 1,331 1,337
56 0,757 0,753 90 1,369 1,376
58 0,791 0,788 92 1,407 1,415
60 0,825 0,822 94 1,446 1,454
62 0,859 0,857 96 1,484 1,494
64 0,894 0,892 98 1,523 1,533
66 0,929 0,928 100 1,562 1,573
68 0,964 0,964 102 1,601 1,613
70 1 1 104 1,64 1,653
72 1,036 1,036 106 1,68 1,694
74 1,072 1,073 108 1,72 1,735
76 1,108 1,11 110 1,759 1,775

Ta6bnuua 4.7. 3HayeHMA nonpaBoYHOro KkoadpdpmumeHTa @1 Ans Bcex
Moaenen paguaTtopoB C KONIMYECTBOM TPYO No rnyouHe cekuum
OT 2 A0 4 Npu ABWXEHUN TEMNJIOHOCUTENSA MO CXeMe «CHU3y-BBepX»

o, o, o,

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

66 0,926 90 1,386
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Tabnuua 4.8. 3Ha4yeHMA nonpaBoYHOro KoadcuumeHTa @1 AnNa Bcex
Moaenen paguMaTopoB C KONIMYECTBOM TPyO no rnyGuHe cekuumu
OT 2 A0 4 Npu ABMXXEHUN TEMNJIOHOCUTENA NO CXeMe «CHU3Y-BHU3»

@4 Ansl pagMaTtopoB BbICOTOM @4 Ans pagMaTtopoB BbICOTOM
c(,a ’ OoT 26 00 oT 37 oo 9 ’ OoT 26 00 oT 37 oo
C 35 c™m kpome 90 cm 1 gn4 C 35 c™m kpome 90 cm n gn4
mogenun 4035 | momenu 4035 mogenun 4035 | momenu 4035
44 0,56 0,555 78 1,145 1,147
46 0,592 0,587 80 1,182 1,185
48 0,624 0,619 82 1,219 1,223
50 0,657 0,652 84 1,256 1,261
52 0,69 0,686 86 1,293 1,299
54 0,723 0,719 88 1,331 1,337
56 0,757 0,753 90 1,369 1,376
58 0,791 0,788 92 1,407 1,415
60 0,825 0,822 94 1,446 1,454
62 0,859 0,857 96 1,484 1,494
64 0,894 0,892 98 1,523 1,533
66 0,929 0,928 100 1,562 1,573
68 0,964 0,964 102 1,601 1,613
70 1 1 104 1,64 1,653
72 1,036 1,036 106 1,68 1,694
74 1,072 1,073 108 1,72 1,735
76 1,108 1,11 110 1,759 1,775

Tabnuua 4.9. YcpeaHEHHbIe 3Ha4YeHUA nonpaBoyYHOro KoacdpduumeHTa @,
ONs BceX UCNbITaHHbIX Moaenen Npu ABUXeHUN TennioHocuTens
«CHU3y-BBepX»

Mo @2 M P2

Kr/c Kr/4 Kr/c Kr/y

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

[MpymeyvaHue: Npy OBUKEHUM TEMMAOHOCUTESS MO CXEME «CBEPXY-BHU3» @o=1, Npn
CXeMe «CHU3Y-BHU3» @o= 0,98
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Ta6bnuua 4.10. 3HauyeHua koacpdumeHTa Tennonepenavun
Kuys BT/(M?.°C), npu HopmanbHbIX ycnosusx (0=70°C)

Moaenb pagnatopa 3HaveHus 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 3TAXECTOAKA OHOTPYBHOW
CUCTEMbI BOOAHOIO OTOIJIEHUA

Ycnosus dns pac4yéma

TpebyeTcsa  BbINONHUTL  TEMSIOBOWM Pacy€T ITaXecTodka BepTuKarbHOM
OAHOTPYOHOM CUCTEMbI BOAAHOrO OTOMMEHUS CO CTallbHbIM CEKLMOHHbIM TpybyaTbiM
pagnatopom «Zehnder Charleston». Pagnatop ycTaHOBMEH Ha HapyXHOW CTeHe nop
OKOHHbIM NMpoémom 6e3 Huwmn (gnunHon 1200 mMm) Ha 17 aTaxe 17-3TaXHOro 3gaHus,
NPUCOEANHEH K CTOSIKY CO CMELUEHHbIM 3aMblKaloWMM Y4aCTKOM W OCHAaLLEH
Tepmoctatom «M» cupmbl  «OBeHTpon» Ha noaBoake K npubopy. [BuxkeHue
TennoHocuTens B npubope No cxeme «CBEPXY-BHU3».

TennonoTtepn nomewleHns coctasnawT 1400 Bt. Temnepartypa ropsadero
TENnOHOCUTENS Ha BXO4E B CTOSK f, YCNOBHO npuHuMaetcs pasHon 95°C (6e3 yuyéTa
TennonoTepb B MarucTpanu), pacyéTHbIN nepenag Temnepartyp no cTosky Al.,=25°C,
TemnepaTypa Bo3gyxa B otannmsaemMom nomelleHnn t,=20°C, atmocdepHoe gaBreHue
Bo3ayxa 1013,3 rla, T. e. b=1. Pacxog oAbl B ctosike My, =0,154 kr/c (554 kr/v).

YcnoBHbIi  anameTp cTosika dy=20 MM M guvameTpbl Tpy®G noaBOAOK W
3amblikalollero yyactka dy=15 MM onpegeneHbl B pesynbTarte npeasapuTenbHOro
rmgpaenuyeckoro pacyéta. OOwas anvHa BepPTUKANbHO U FOPU3OHTalbHO
pacrnonaraemMbix Tpyo B nomeuleHuun coctasnseT 3,8 M:

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

[TocnedosamersibHOCMb Men/I08020 pacyéma
TennoBoii NoTok nNpubopa B pacy€THbIX ycrnosusx Oy, BT, onpeaensieTcs no

(bopMyne Q’;“C“ = Qnom - Qmp.n ) (51)
rae Qpom - TENNONoTepy NOMELLLEHUS NPU PacHETHLIX YCroBusiX, BT;

Qmp,n - MONe3HbIN TENSIOBOM NOTOK OT Tennonposoaos (Tpyo), BT.

[Mones3HbIn TENNOBOM NOTOK OT TENMONPOBOAOB NPUHMMAETCA OObIYHO paBHbIM
90% ot obuien TennootTgaumn Tpyd Npwu Npoknagke UX y HapyXHbIX CTEH U JoCTuraet
100% npu pacnosioXXeHUn CTOSIKOB Y BHYTPEHHUX Neperopogok.

B Hawewm npumepe npuHumaem Q, =090

roe Qmp =Qmp. 6 me. etQqmp. 2 - me. 2 (5.2)

mp.s N qmp.. - TENNOBbIE MOTOKA 1 M OTKPBLITO MPOMOXEHHbIX COOTBETCTBEHHO
BEpTMKaIbHbIX M FOPM3OHTamNbHbIX rMagknx Tpyob, onpegensemMblie no NpUnoXeHuto 3,
BT/m;

Ly ¢n Ly, .- obwas annHa COOTBETCTBEHHO BEPTUKambHbIX M FOPU3OHTambHbIX
TEennonpoBoaoB, M.

[MonesHbIn TennoBonM MOTOK OT Tpyd Q

mp.

npu OBWXEHUN TENNOHOCUTENS
cp'mpth—t8=95 - 20 =

75°C (6e3 y4yéTa oxnaxgeHus BoAbl B paguaTope), roe f, - TemnepaTtypa
TEenrnoHOCUTENSA Ha BXoAe B aTaxecTosk, °C.
Q,,.=0,9[78,52,3+62,8-0,4+1,28(78,5-0,5+ 62,8:0,6)]= 274 BT.

02 =0, — Q= 1400 — 274 = 1126 BrT.

lMpenBapuTtenbHbin - pacyéT BeAEéM  NPUMEHUTENbHO K  paguatopy ¢
HavMeHbLUIUMK TNYOUHOW M BbICOTOW M3 MPEArnoXeHHOW HOMeHknaTtypbl (Tabn. 1.4).
Mcxoos n3 aToro nonoXeHus, Ha4MHaeM pacyéT ¢ pagmaTtopa ¢ MOHTa)xHoW BbicoTon N

mp.n

«CBEPXY-BHM3» ONpefenéH npu TemnepaTtypHOM Hanope O
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= 434 mm (mogenb 2050). Mo Tabn. 3.6 npuHUMaem 3HadeHue KoadhdpuuneHTa
3aTekaHnss  0O,, paBHbiM 0,185. Pacxog Bogbl 4epe3 npubop  pasBeH
M, =a, M,=0,1850,154= =0,0285 kr/c.

lMepenag TemnepaTyp TENIOHOCUTENA MeXAy BXOAOM B OTONUTENbHbIM Npubop u
BbIXOAOM U3 Hero Aty, onpeaensieTcs no opmyre

0y 1126
" C-an 4186,8-0,0285
roe C — yaenbHas TeNnoéMKocTb BoAbl, pasHas 4186,8 [x/(kr-°C).
TemnepatypHblin Harnop ©® c fgonycTumbiM  NpubnmkeHnem (6e3  y4yéta

oxnaxgeHus BoAbl B CTOsike OOHOTPYOHOM CUCTEMbl OTOMMEHWUS) onpegenseTrcs no
dopmyne (4.2).

At

=9,4°C , (5.3)

Atﬂ o
=1, ——*—1,=95-47-20=703C.

Onpenensiem npegBaputenbHo, 6e3 yyéTa HEM3BECTHOrO Ham MoOKa 3HayYeHus
koappmumeHta f; Tpebyembli TENnOBOWM MNOTOK paguaTtopa npyv  HOpManbHbIX

ycnosusax Q™ no popmyne
Hy

w O 1126
Y@ @,-b 1005141
roe ;1 @, - 6espasmepHble KOIPPULMEHTBI, MPUHMMaeMble o Tabn. 4.6 n 4.9.

=1120Bm , (5.4)

Ncxoga 3 nonyyeHHoro 3Havenuss Q™ , onpedensieM KOnvM4ecTBO CEKLUA B
Hy

pagunaTope n. no gopmyne
mp
_ (O _ 1120
qW 58
B panbHenwem, npuHumaa no Tabn. 4.4 f; onpegenseMm npeasapuTeribHO
NPUHUMaeMoe K YCTaHOBKE KONMMYECTBO CekLuuii ™7 no dopmyne

yem.

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

yem.

=19,3 wm. (5.5)

c

MpuHumaem K yctaHoBke 20 cekuumm.

HanomMHuMm, 4TOo C y4éTOM pekomMeHauun [5] pacxoxaoeHne Mexay TennoBbIMU
notokamu OT Tpebyemon M ycTaHaBnNMBaemMoW MMoOWaasMn MNOBEPXHOCTU Harpesa
OoTONUTENBHOrO Npubopa gornyckaeTca B npegenax: B CTOPOHY YMEHbLUeHUA — 0o 5%,
HO He Bonee, 4eM Ha 60 BT (Npu HOpMarbHbIX YCNOBUSX), B CTOPOHY YBENUYeHUs — 0O
Gnvxanwero Tunopasmepa.

B obuiem cnyyae HeBs3ka npu nogdope npubopa onpeaensieTcs no oopmyne

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

Takum obpasom, K ycTtaHoBke npuHumaem pagunatop «Zehnder Charleston»
mogenu 2050 c konmyectBoM cekumin 20 wt. (Q,,=1160 BT). Tlpn aToM AnuHa
npubopa L coctaBnser 948 MM, 4TO COOTBETCTBYET TpebOBaHMSM KOMMOPTHOrO
pasmelleHns paguatopa nog OKHOM (He MeHee 75%  AnuHbl  NOJOKOHHOrO
npocTtpaHcTBa — 948:1200x100=79%).
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6. YKA3AHUA NO MOHTAXY CTAJIbHbIX CEKUMOHHbIX
PAOWATOPOB ®UPMbI «ZEHNDER GmbH» U OCHOBHbIE
TPEBOBAHUA K UX SKCIMJTYATALIUU

6.1. MoHTax cTanbHblX CeKUMOHHbIX paguatopoB «Zehnder Charleston» u
«Zehnder Charleston Completto» npounssogutcsa cornacHo TpeboBaHuam CHul
3.05.01-85 «BHyTpeHHMEe caHuTapHO-TEXHMYECKMEe cucTtembl» [11], HacToAWmMX
pekomMeHaauun, a Takke pekomeHgaunn [12].

6.2. Papguatopbl MNOCTaBNAKTCA COMNacHo crneundukaumum OoKpalleHHbIMU,
yNaKOBaHHbIMW B MOSINATUNEHOBYIO MMNEHKY WU KAPTOHHYK KOPOOKY, B KOMMIEKTe C
FIyXon U NpOXogHbIMKN NpobKamMu.

6.3. MoHTaxX pagmaTopoB MNPOM3BOAUTCA B MHAMBMAOYaNbHOW  YrNakoBKe
(MONMaTMNEHOBOW NIIEHKE), KOTOPas CHUMAETCS MOCIEe OKOHYaHUS OTAENOYHbIX paboT.

6.4. MoHTax pagnaTopoB BeAETCS TOMbKO Ha MOArOTOBSIEHHbLIX (OLUTYKaTYpEH-
HbIX M OKPALUEHHbIX) NMOBEPXHOCTSAX CTEH.

MuHUMansHOEe KONMYEeCTBO KPOHLUTENHOB B 3aBUCUMMOCTWU OT MOAENN pagnaTtopa
N KONUYecTBa CEKUUMA B HEM MPUHUMAETCHA U3 pacye€Tta 2 KOMIMeKTa KPOHLUTENHOB Ha
pagmatop Ao 20 CeKkuur BKHOYUTESTbHO MNSIKOC OAWH KOMIMMEKT KPOHLITENHOB Ha
JononHuTenbHble cekumn o 20 BkNouuTENbHO. Hanpumep, ona paguatopos u3 28
nnu 40 cekumn TpebyloTcs TPU KOMMNEKTa KPOHLWTENHOB, ANna pagmnatopa 13 50 cekuni
— YyeTblpe KOMMnekKTa.

BapuaHTtbl kpennenusi paguatopoB «Zehnder Charleston» npencrtaBneHbl B
Tabn.1.4mn1.5.

B komnnekT kpenneHus BXoAWUT pfeTanb W3 nnacTtMacchl (npoknagka Ha
KPOHLLUTENH), KOTOpasa NO3BONSET NPeaoXpaHATb CEKUMN pagnaTopa OT NOBPEXAEHNS B
MOMEHT YCTaHOBKM paguaTtopa W B Mnepuoq ero akcnnyatauuu npu U3MeHeHun
TemnepaTypbl U OaBrfieHUs TENSIOHOCUTENst B CUCTEME OTOMfeHus. Tem He meHee
pasMeTka YCTaHOBKM KOMIMMEKTOB KpenreHus [OOoShKHa npegycMatpmBatb  UX
pasMeLLeHne CTPOro Mexay CeKUMAMM, UCKMYaa MX YCTaHOBKY B yrop € Tpybamu
cekuunu.

6.5. PagnaTopbl crnegyeT ycTaHaBnuBaTb Ha pacCTOSHUM He MeHee 25 MM OT
NOBEPXHOCTU CTEHbI.

6.6. MOHTaX HacTEeHHbIX paaMaTopoB HEOBXOOMMO NPOU3BOAMTL B cCriefyolemM
nopsgke:

- pasMeTuUTb MecTa YCTaHOBKWN KPOHLUTENHOB;

- yOanuTb yNakoBKY TOSNbKO B HEOOXOANMbIX AN MOHTaXa MecTax;

- 3aKpenuTb KPOHLUTEMHbl Ha CTeHe Awbenamu unuv 3agenikon KpeneéxHbIX
aetanen UeMeHTHbIM pacTBOPOM (He AOnycKaeTCcs NPUCTPerKa K CTeHe KPOHLUTENHOB,
Ha KOTOPbIX KPenaTcsi oTonuTenbHble NpMbopbl 1 TENSIONPOBOALI CUCTEM OTOMNSEHUS);

- YCTAHOBUTb pagMaTop Ha KPOHLUTENHaX Tak, YTOObl YCNOBHO ropu3oHTasbHbIe
4YacTu roNoBOK paguaTtopa nerfiv Ha KPHoKU KPOHLUTENHOB;

- COeJVHUTb paguaTop ¢ NoaBoAAWMMN TENSIONPOBOAAMN CUCTEMbI OTOMNSIEHUS,
obopyAOBaHHBIMW Ha HWXHEN WM BeEpPXHEW NOABOAKE KPaHOM, BEHTUNIEM UMK
TepMoCTaToM;

- YCTaAHOBUTb KranaH (KnanaHbl) Afs BbiMycka BO3dyxa B BepxHen npobke (B
BEPXHUX NpobKax);

- MOCre OKOHYaHMUS OTAENOYHbIX PaboT CHATb YNAKOBOYHYHO MIIEHKY.

[Ons  wuckn4veHuss UCKPUBMEHWA paguaTopa Mnpu ero TPaHCNOpPTUPOBKE WU
MOHTaXe HenocpeacTBEHHO Ha CTPOUTENbHOM O0bekTe LenecoobpasHo NepeHoCUTb
paguaTtop npu BepTUKanbHOM PacrnofnoXeHUN ero CeKLmn.
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6.7. Mpn MmoHTaxe cnegyet nsberatb HENPaBUITbHOW YCTAHOBKM pagnartopa:

- CITMLLKOM HM3KOrO €ro pasMmelleHusi, T.K. Npy 3a30pe Mexagy NnosioM U HU3OM
pagunaTtopa, MeHbweM 75% rnybGuHbl npubopa B YCTaHOBKE, CHMXaeTcs
3(hPeKTNBHOCTb TENNOOOMEHA 1 3aTpyaHSeTCa ydopka noa pagmaTtopom;

- YCTAHOBKM paguartopa BMSIOTHYIO K CTEHE WU C 3a30pOM, MEHbLUMM 25 MM,
yxyawatouien tennootaadvy npmbopa u Bbi3biBalOLWEN MNblfIEBbIE 3anu3bl (Crieabl) Hag
npnbopom;

- CMWLIKOM BbICOKOW YCTaHOBKW, T. K. NPW 3a30pe Mexay MNOofioM U HU30M
paguatopa, 6onbwem 150% rnybuHbl npubopa B yCTaHOBKE, yBENNUYMBAETCA rpagneHT
TemnepaTyp BO3Ayxa rno BbICOTE NOMELLEHNSA, OCOBEHHO B HUXKHEWN €ro 4acTu;

- CMMLLKOM Manoro 3asopa Mexay BepxOM paguartopa M HU30M MNOLOKOHHMKa
(MmeHee 75 % rnybuHbl paguaTopa B YCTaHOBKE), T. K. MpUM 3TOM YMeHbLUaeTCs
TENSI0BOM NOTOK paguartopa;

- HEBEPTUKANbHOIO MOMOXEHUS CEKUUK, T. K. 9TO yXyAlaeT TEnnoTEXHUKY W
BHELLHWM BUA paauartopa;

- YCTa@HOBKW Nepeq pagvatopoM AeKOpaTUBHbIX 3KPAHOB WU 3aKpbITUA ero
WTOpamMu, T. K. 3TO Takke MNPMBOAMT K YXYALUEHUIO TEennooTaadn u rmrmeHnYeckmx
XapaKkTepucTuk npmbopa n nckaxxaet paboTy TepMmocTaTa ¢ aBTOHOMHbIM AaTYNKOM.

6.9. nuHHble TpybyaTble pagnaTopbl C KOSIMYECTBOM CEKLUWUIA, NpeBblaowemM
3HayeHus1, ykasaHHble B Tabn. 1.3, cobupatoTcs M3 oTAenbHbIX ONOKOB 3aBOACKOro
n3rotoBneHms Ha Hunnenax. Konnektopbl oTAenbHbiX OOKOB M HUNNENS MMELoT
npaeByld W neByl pe3bby 1" y ABYXTPYOHbIX nO rnybuHe paguatopoB u 1V4" y
octanbHbiX. C BHYTPEHHEN CTOPOHbI HUMNMENA WMEKTCA BbICTYNbl ANs  ynopa
HUNNENbHOrO KntoYya. [Ons AOCTMXKEHUA FepMEeTUYHOCTU HUMNNENBHOrO COeANHEHUSA
HeobXxooMMO O4YUCTUTb MecTa COeAMHEHMS OT T[ps3M M UCMOMb30BaTb TOJSbKO
(PUPMEHHbIE HUNMNENS, NPOKNAAKN U KNtoun onst coopkun. JonyCTUMbIN MOMEHT 3aTSKKK
Npyv MCNONb30BaHUN (PUPMEHHbIX YNIIOTHUTENEN [OOMMKEH COOTBETCTBOBATb LaHHbLIM
Tabn. 6.1. [Jo nogknto4eHma K cucteme oTonsieHnss 6roku, cobpaHHble Ha HUNNensx,
OOITKHbI 6bITb ONPECCOBaHbI.

Tabnuua 6.1
[uameTp peabbi BTymKN 3HayeHuns JoNYCTUMOrO MOMEHTA 3aTSHKKY
cekummn papmaropa 3arn3;ng|:e(1)T:é1HMMHe3030e Hunnenb ¢ ynnoTHUTENeM
1" 30-35 H'm 45-55 H-m
1 V4" 50-70 H'm 70-80 H-m

6.10. KoHueBble cekumm Tpyb4yaTbiXx pagMaTopoB OCHALLAKTCA  TOSbKO
PUMPMEHHBbIMM 3arnywkamMmu nu/unu nepexogHukmu. B 3aBucMmoctn OoT HeobxoaMmocTu
NEPEXOAHNKN WM 3arnyLiku 3akasblBaloT C NIEBOW WUNK npaBon pe3bbon. BHyTpeHHsAA
pe3bba nepexogHUKoB (NPOXOAHLIX MPOBOK) Tonbko npasBad. [Npu KX ycTaHoBKe
HeobXo4MO OYUCTUTL OT IPA3N MecTa COeAMHEHWUS MU UCMONb30BaTb TOMBKO OOHY
npoknagky, He pgonyckas e€ paedopmauuun. lNepen 3akpyydmBaHuemM 3arfyLuku Uim
nepexogHuka pekoMeHayeTcs cmasaTb NPOKNagkKy CUIMKOHOM WU KUAKUM
repMeTMKOM. 3arfyLiKku 1 NnepexogHUKn CKpyuYnmBaroTCcs (PUPMEHHBIM KITHOYOM HEe MeHee,
yem Ha 4 HUTKU. [lpuMeHeHue rasoBbiX KMAKYEN W aHaNOMM4YHbIX WMHCTPYMEHTOB
HeJonycTUMO.
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6.11. KaTteropuyecku 3anpetlaertca OOMONHUTENbHANA oKpacka
«MeTannMyecknmm» Kpackamu (Hanpumep, «cepebpsiHKOM») CceKkuun paguartopa U
BO3YXOBbIMYCKHOrO OTBEPCTUSA BO34YXO0TBOLUMKA.

6.12. B npouecce akcnrnyaTauuu criegyeTt npous3BOAUTb OYUCTKY paguaTtopa B
Ha4ane oToNUTENbHOro ce3oHa 1 1-2 pasa B Te4eHne OTONUTENBHOro Nnepmnoaa.

6.13. [Npun ouncTke pagnaTopoB HENb3S UCMNONb30BaTh abpa3nBHbIE MaTepuansl.

6.14. VckniovaeTca HaBellMBaHWE Ha paguaTtopbl MOPUCTLIX YBIAXHUTESNEN,
Hanpumep, n3 060XKEHHON MUHbI.

6.15. He pekomeHgyeTcsa pgonyckatb MOSIHOTO  NEPEKPbITUA  noasoa
TENMOHOCUTENS K paguaTtopy U3 CUCTEeMbl OTOMMEHUs, OCOBEHHO B NETHWUA nepuoj.
BO3MOXHO OTKNIOYEHME paanaTopoB TOMbKO Ha nNepuog OMNpecCOoBKM CUCTEMbI
OTONMEHUSA.

6.16. [Mpy wmncnonb3oBaHMM B Ka4yecTBe TENSIOHOCUTENs ropayvyen BoAbl €€
napameTpbl, Kak yKasblBanoch, 4O/MKHbI COOTBETCTBOBATb TpeOOBaHNAM, NPUBEAEHHBIM
B «[lpaBunax TexHWYecKoW aIKchnyaTtauumm 3neKTpudecknx ctaHuum u ceten Poc-
cumckon degepaumm» [4].

CopeprxaHue Kkucnopoga B Boge CMCTEM OTOMMEHUsS He AOMKHO npesblwaTb 0,02
mr/kr [13], a onTumanbHble 3HadYeHns pH Haxogatca B npegenax 8,3...9 (gonyctumble B
npegenax 8...9,5).

6.17. lpn akcnnyatauum cTanbHbIX PaguaTopoB criedyeT MOMHUTb, YTO OHU
BeCbMa YyBCTBUTESbHbI K Ka4eCTBY BOAOMNOArOTOBKN, OCOBEHHO K CoAepXaHUIo B BoAe
Kucnopoga v 3arpsasHeHun (wnama). [loatomy pagmatopbl «Zehnder Charleston» un
«Zehnder Charleston Completto» pekomeHayeTCs  MPUMEHATb WCKMOYUTENBHO B
He3aBUCUMMbIX CUCTEMAxX OTOMMEHUA C 3aKpbITbIMU pPacLUMPUTENTbHBIMU COCyaaMu,
COBPEMEHHBLIMW LIMPKYISLMOHHBIMW HAacocamu, a Takke C yCTpOMCTBaMu AN NOANUTKN
[easpuMpoBaHHOM BOAOW M3 BOLOMPOBOLA UMM HEMOCPEACTBEHHO U3 TEMSOBOW CETWU.
[ns yMeHbLUeHMs1 OnacHOCTU MNOALIaMOBON KOPpPO3UM LernecoobpasHa yCTaHOBKa
OOMONHUTENbHbIX rPSA3EBUKOB, a npu NPUMEHEHNN TepmMocTaToB n
aBTOMAaTU3NPOBAHHbBIX BO3QYXOOTBOAYMKOB — ewWeé W QunbTpoB, B TOM 4ucre
NoCTOAKOBbIX. KONMYecTBO B3BELLEHHbIX BELECTB B BOAE HE OOIMKHO MpeBbiwatb 7
Mr/n.

6.18. N30bITOYHOE OaBreHue TEenroHOCUTENs, pPaBHOE CYyMME MaKCMMalibHO
BO3MOXXHOIO Haropa Hacoca U rmapoCcTaTU4eckoro AaBfieHUs, He OOSMKHO B pabodem
pexume CUCTEMbl OTOMSIEHMSI MNpeBbIWAaTh B NObOM pagmaTtope MaKCMMarbHOro
paboyero gaesneHus. MmHMmanbHoe gaBneHue Npu OMpPecCcoBKe CUCTEMbI OTOMSIEHUSA
OOMKHO ObITb B 1.25 pasa 6Gonbwe paboyero [4]. 3ametum, yto CHuI 3.05.01-85
AonyckaeT MONyTOPHOe MpeBbilleHMe paboyero gaBneHust nNpu onpeccoBKe, OOHaKo
npakTMka W aHanu3  ycrnoBui aKcnnyaTaumMmM  OTOMUTENbHbIX NpubopoB B
OTEYECTBEHHbLIX CUCTEMAxX OTOMNSEHUS, NPOBEAEHHbIN 000 «Burtatepm»,
NnoKasbIBalOT, YTO 3TO NpPeEBbILLEHNE LOMKHO HAaXxoauTbCs B npegenax 25%.

6.19. Kaxagbin pagmaTop He3aBMCMMO OT CXeMbl 0OBSA3KM  TennonpoBogamu
Heob6XxoaMMO oOcHalWlaTb BO34YyXOOTBOAYMKOM, YCTAHOBIIEHHbIM B OAHOW N3 BEPXHUX
npobok pagmnaTopa.

6.20. lNpu BbIGOpE BO34YXOOTBOAYMKOB MpeanoyvTeEHME creayeT oTAaBaTtbh
aBTOMaTU4YEeCKMM BO3QYyXOOTBOAYMKAM,  HO TOSIbKO MpPU HanNuyunuu rpsi3eBUKOB U
UNbTPOB. YCTaHOBKA 3TUX BO34YXOOTBOAYMKOB AOSMKHA ObiTb Mpou3BedeHa Takum
obpasom, 4TOObl X0 MOMfaBKka B HWUX  OCYLLECTBIANCA TOMbKO B BepTMKanbHOM
NNockoCcTU. Ecnn 37O NpaBuno BbINOMHUTL HE yOaéTtcs, crieQyeT NPUMEHATb PYYHble
BO3YyXOOTBOOUUKM.

OueHb BbicOKass 3(@EKTMBHOCTL yaaneHnsas Bo3gyxa W wnama K3
TENSOHOCUTENA CUCTEMbl OTOMMEHUS, MOAKMYEHHOM MO HE3aBUCUMMOW CXeMme,
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AOCTUraeTcs nNpy NCNoNb30BaHUM yHUBEpcanbHoro cenapartopa Spirovent Air & Dirt (Ha
6a3e ucnonb3oBaHMa TPYOOK Spiro ¢ NPOBONOYHLIM MEOHBIM OpebpeHnem).

6.21. 3aWnTHBIM KONMNAYoK C Kopnyca TepMocTarta CHAMaeTCs Nocne OKOHYaHuUs
OTAENOYHbIX paboT un obs3aTenbHO nepen 3anofIHEHWEM CUCTEMbI  OTOMNSIEHUSA
TEenfoHocuUTENeM MU €€ OnpeccoBKOn. OTO Heobxoanmo ansa obecneyeHus HagEXHOro
yaaneHus Bosgyxa M3 paguaTopoB M BCEW CUCTEMbI OTOMSIEHUS U NpefoTBpaLleHus
ONacHOCTU «pa3MopaxmnBaHus» oTonNUTeNnbHOro npubopa.

6.22. TepMmocTaTuyeckas rorioBka TepMoperynmpyoLero BEHTUNA MOHTUPYeTCS
nocne OKOHYaHUSA OTAEeNOYHbIX paboT 1 ONPEeCcCOBKN CUCTEMbI OTOMMEHMS.

6.23. He pekomeHOyeTCA OMOPOXHATb CUCTEMY OTOMMEHUS CO CTalilbHbIMU
paguatopamu 6onee, 4em Ha 15 gHen B roay.

6.24. Bo unsbexaHne 3ameps3aHus BOAbl B paguaTtopax, MpPUBOASALLEro K KX
paspbiBy, He pgonyckaetca obayeB paguatopa CTpysaMu Bo3gyxa C oTpuuaTenbHOWm
TemnepaTtypou (Hanpumep, NpyY NOCTOSAHHO OTKPbITOM BOKOBOW CTBOPKE OKHA).

6.25. B cuctemax, 3anonHaemMblXx aHTUPU3OM, He [OonycKaeTca MNpUMEHeHue
MacnaHOM Kpacku Ons repmeTusauumn pesbboBbIX COEAUHEHUA JIbHOM WU MEHbLKOMW.
PekomengyeTcs ons 9TOM Lenu UCnonb3oBaTh SMOKCUMAHbIE 3Manu, a Takke aManun Ha
OCHOBE PacTBOPOB BUHUIIXIOPUAO0B, aKPUOBbIX CMOJT U aKpUMOBbIX COMOTIMMEPOB.

AHTUPU3 JOMKEH CTPOro COOTBETCTBOBATb TpeboBaHMSAM COOTBETCTBYIOLLMX
TEXHUYECKUX YCNOBUW. 3anosiHeHWe CUCTEMbl aHTU(PU3OM [OMNyCcKaeTCs He paHee,
yeM yepes 2-3 OHS nocre eé€ MoHTaxa.

Cpeoun uncnonbdyembix B Poccun mMapok aHTudpusa 3acrnyXuBarlT BHUMaHUA
«DIXIS 30» (Ha ocHoBe atuneHrnukond) wu «DIXIS TOP» (Ha ocHoBe
nponuneHrnukons), narotasnmesaemsle OO0 «EJIMC-UHT».
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13. WHxeHepHoe o6opygoBaHve 30aHUA W COOpPYXXeHwun: JHuuknoneaus/In. pea.
C.B.Akoenes.- M.: Ctponmnsgar, 1994.

lpunoxxerue 1

Ta6mmuna I1 1.1. /lunamMu4vecKue XapaKTePUCTHKH CTAJIbHBIX BOJ0ra30NMpOBOAHbBIX
TpYy0 mo 'OCT 3262-75% HACOCHBIX CHCTEM BOASTHOTO OTOIJIEHUSI ITPH CKOPOCTH
BOJbI B HUX 1 M/c

AvameTp Tpyb, MM Pacxog Boapl YaenbHoe MpvBe- yaenbHas
npwv CKOPOCTU OMHaMmn4eckoe OEHHBIN XapaKTep”CT”Kf
o o> k] = 1 m/c, M/w JaBneHue Koadhcpu. ConpoTMBNEHns 1 M
2T = s ] TpyGbl
5 o = I runopas
39| 2|88 A10%, | A0, | museckoro - gq0f | 510,
g é S %'5 kefu | re/c Ta ITa TpeHus a a
> E % om M/C' M/C B 3 Ndgy, 5 3
(ke lu) (kelc) 1/M (ke /u) (ke/c)
10 17 | 12,6 | 425 | 0,118 | 26,50 3,43 3,6 95,4 12,35
15 [ 21,3 | 15,7 | 690 | 0,192 10,60 1,37 2,7 28,62 3,7
20 |[26,8 | 21,2 | 1250 | 0,348 3,19 0,412 1,8 5,74 0,742
25 | 33,5| 27,1 | 2000 | 0,555 1,23 0,159 1,4 1,72 0,223
32 |[42,5]| 35,9 | 3500 | 0,97 0,39 0,0508 1 0,39 0,051
40 48 41 4650 | 1,29 0,23 0,0298 0,8 0,18 0,024
50 60 53 7800 | 2,16 0,082 0,01063 0,55 0,045 0,006

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

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

2) lMpu ppyrMx CKOPOCTAX BOAbl, COOTBETCTBYHOLUMX OObIMHO NaMUHaApHOW W
nepexogHom 30HaM, 3Ha4YeHUd MNPUBEOEHHOIO  KO3ddMUMEHTaA  rMAPaBIIMYECKOro
COMPOTMBIIEHUA W  YAEemnbHbIX XapakTepuUCTUK crefyeT KOppekTUpoBaTb  COrfacHo
M3BECTHbIM 3aBMCUMOCTSIM (CM., Hanpumep, A AnbTwyns wu ap. [uvgpaenvka wu
aspoauHamuka.- M., Ctponnspgar, 1987). [na ynpoweHus 3TUxX pacvEToB hakTuyeckune
rmapaBnuMyeckne xapaktepuctnkm Tpyb S, ¢ n koaddULUMEHTOB MECTHOIO CONPOTUBIIEHNS
OTBOAOB, CKOG M yTOK M3 aTuUX Tpyb ¢ NnpM CKOPOCTAX TEMNSIOHOCUTENS, COOTBETCTBYHOLLNX
yKasaHHbIM 30HaMm, B CUCTEMax OToOMneHus ¢ napametpamu 95/70 n 105/70°C MoxHO C
JONyCTUMON ANS MPakTUYEeCKMX pacHETOB MOrpeluHocTbio (40 5%), onpenensitb, BBOAA
NONPaBOYHbIN KOIPPULMEHT HA HEKBAAPATUYHOCTL @4 , MO oopMynam

S=S " ¢4, (m1.1)
C'=0C4 s, (M1.2)
C=0Cs @g, (M1.3)

rae Sy, C’4 n {4 - XapaKTepUCTUKW, MPUHATbIE B KadecTBe TabrMYHbIX NPU CKOPOCTSX
BoAbl B Tpy6ax 1 m/c (cMm. , B yacTHOCTK, Tabn. I 1.1 HacToALLEro NPUNOXKeHUs).

3HauveHus1 @4 onpegenslTcs no Tabnuue 1 1.2 B 3aBUCMMOCTM OT AMameTpa
YCMOBHOrO npoxoga cransHon Tpy6bl dy , MM , 1 pacxopa ropsidein sofbl M co cpeaHen
TemnepaTypoin ot 80 go 90°C .

3) Mpu cpegHux TemnepaTypax TennoHocuTens oT 45 o 55°C 3HayeHus @,
onpenensTcsa No NpUBNmKEHHON dopmyrne

QPas0) = 1,594 —-0,5, (M.4)

rae (4so0) - NONPABOYHBIA KO3MUUNEHT NpU CpeaHen TemnepaType TeNNOHOCUTENs 50°C;



(@4 - NOMpPaBOYHbIA KOIDPULMEHT NpU cpedHei TemnepaType TennoHocuTens 85°C,

npuHMMaeMbl no Tabn. M 1.2 .

Taoauna I 1.2. 3navyeHnss nonpaBo4YHOro K03 puuneHTa @4

49

lpodormkeHue npunoxeHusi 1

Pacxop ropsiyeit Boabl M B Kr/C (BEPXHAS CTPOKA) U B Kr/y

Ps M (HVXHSAA CTpoKa) Npu AnameTpe yCcnoBHOro npoxoaa Tpy6 d,, Mm

10 15 20 25 32 40 50
102 kr/c | 0,1724 | 0,2676 | 0,4879 | 0,7973 | 1,3991 | 1,8249 | 3,0495
Kr/y 620,6 963.,4 1754,4 | 2870,3 | 5036,8 | 6569,6 | 10978,2
104 kr/c | 0,0836 | 0,1299 | 0,2368 | 0,3869 | 0,6790 | 0,8856 | 1,4799
’ Kr/y 301,0 467,0 852,5 1392,8 | 2444,4 | 3188,2 | 5327,6
106 kr/c | 0,0541 | 0,0840 | 0,1532 | 0,2504 | 0,4394 | 0,5731 0,9577
’ Kr/y 194.8 302,4 551,5 901,4 1581,8 | 2063,2 | 34477
108 kr/c | 0,0394 | 0,0612 | 0,1116 | 0,1823 | 0,3199 | 0,4173 | 0,6973
’ Kr/y 141,8 220,3 401,8 656,3 1151,6 [ 1502,3 | 2510,3
11 kr/c | 0,0306 | 0,0475 | 0,0867 | 0,1416 | 0,2485 | 0,3241 0,5416
’ Kr/u 110,2 171,0 3121 509,8 894,6 1166,8 | 1949,8
112 kr/c | 0,0248 | 0,0385 | 0,0701 | 0,1146 | 0,2011 | 0,2623 | 0,4383
’ Kr/y 89,3 138,6 2524 412,6 7240 994,3 1577,9
114 kr/c | 0,0206 | 0,0320 | 0,0584 | 0,0954 | 0,1674 | 0,2183 | 0,3649
’ Kr/y 74,2 115,2 210,2 343,4 602,6 785,9 1313,6
116 kr/c | 0,0175 | 0,0272 | 0,0496 | 0,0810 | 0,1423 | 0,1856 | 0,3101
’ Kr/y 63,0 97,9 178,6 292,0 512,3 668,2 1116,4
118 kr/c | 0,0151 | 0,0235 | 0,0428 | 0,0700 | 0,1229 | 0,1602 | 0,2678
’ Kr/y 54,4 84,6 154,1 252,0 442 4 576,7 964,1
1o kr/c | 0,0132 | 0,0205 | 0,0375 | 0,0612 | 0,1074 | 0,1401 0,2341
’ Kr/y 47,5 73,8 135,0 220,3 386,6 504,4 842,8
120 kr/c | 0,0117 | 0,0182 | 0,0331 | 0,0541 | 0,0949 | 0,1238 | 0,2068
’ Kr/4 42 1 65,5 119,2 194.8 341.,6 4457 7445
104 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
196 kr/c | 0,0093 | 0,0145 | 0,0625 | 0,0432 | 0,0759 | 0,0989 | 0,1653
’ Kr/y 33,5 52,2 95,4 155,5 273,2 356,0 595,1
198 kr/c | 0,0084 | 0,0131 | 0,0239 | 0,0390 | 0,0685 | 0,0893 | 0,1492
’ Kr/4 30,2 47,2 86,0 140,4 246,6 321,5 537,1
13 kr/c | 0,0077 | 0,0119 | 0,0217 | 0,0354 | 0,0621 | 0,0810 | 0,1354
’ Kr/y 27,7 42,8 78,1 127,4 241,6 291,6 487.,4
132 kr/c | 0,0070 | 0,0108 | 0,0198 | 0,0323 | 0,0566 | 0,0739 | 0,1235
’ Kr/y 25,2 38,9 71,3 116,3 203,8 266,0 4446
134 kr/c | 0,0064 | 0,0099 | 0,0181 | 0,0295 | 0,0519 | 0,0676 | 0,1130
’ Kr/y 23,0 35,6 65,2 106,2 186,8 243,4 406,8
136 kr/c | 0,0059 | 0,0091 | 0,0166 | 0,0271 | 0,0476 | 0,0621 0,1038
’ Kr/y 21,2 32,8 59,8 97,6 171,4 223,6 373,4
1,38 | kr/c | 0,0054 | 0,0084 | 0,0153 | 0,0250 | 0,0439 | 0,0573 | 0,0957
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Kr/4 19,4 30,2 55,1 90,0 158,0 260,3 344,5

kr/c | 0,0050 | 0,0078 | 0,0142 | 0,0231 | 0,0406 | 0,0529 | 0,0885

1.4 Kr/4 18,0 28,1 51,1 83,1 146,2 290,4 318,6
lMpunoxeHue 2
Homorpamma gnsi onpegeneHusa notepu gaBneHus
B MeAHbIX Tpy6ax B 3aBMCMMOCTM OT pacxoga Boabl
npu eé Temnepartype 40°C
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- ' 1] I
< Y
< 2000 NSNS |
9 1000 i 59 o
=4 J [ A o mL
2 500 §//3 ', 10 T AR
= 300 & 285, P S
X 200 Q:O so‘:?‘g ' ','///,120 . P / ‘70
- 20 / / 30 7 L
100 70°S. a4
(=4 s e 730 &7
K ,212 e s // e
50 23 oy / "49 =
30 ‘9,/ g £ '§17 i (s, bt
: - ] ]
20 RIS ] A TSR
3 2
— 4? ir : / 5
10EE<0 RY |
== T 42
g 5 27 48| = 0’6 J.
3[9s N n OQS
2L A [
"ANW.N ~ N 0‘3 \CJ
1 A L y ™ . Q?s o4
A e 0 Y P E
0,5 717 ARV AL Is 0
2
0.3 , !
0,2 % |
01L Al l I
10 100 200 1000 10000 100000
Kr/4 (F)

A — noTepu gaBneHus Ha TpeHue B MeAHbIx Tpybax 1 M npu Temnepartype
TennoHocutensa 40°C, mm Bof. CT.;

B — BHyTpeHHMEe anameTpbl MeaHbIX TPYG, MM;

C — ckopocTb Boabl B Tpybax, m/c;

I — noteps paBneHUss Ha MECTHble COMPOTUBIEHUS MpU KO3 ULMEHTE
conpotmBnenmss (=1 1 COOTBETCTBYWLIEM BHYTPEHHEM [OuameTpe
nogsoasilen meaHon Tpybsl, MM BOA. CT.;

E — BHyTpeHHMe aOuameTpbl MedHbiXx Tpyb, XapakTepHble Ans
3anagHoOEBPONENCKOro pblHKa, MM;

F- pacxon Bogpl uyepes Tpyoy, Kr/u.
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Mpwu cpegHen TemnepaType BoAdbl 80°C Ha 3HaYeHUsI NOTEPU AaBMNEHMs,
HanZeHHble MO HaCTOsLEN HOMOrpaMmmMe, BBOAUTL MOMPaBOYHbIA MHOXUTENb
0,88; npu cpeaHen Temnepatype 10°C — nonpaBoYHbI MHOXUTENL 1,25.

lMpunoxeHue 3

TensoBoii MOTOK 1 M OTKPBITO NPOJIOKEHHBIX BEPTUKAIBbHBIX TJIAJKUX
MeTALIMYeCKHX TPY0, OKpalIeHHbIX MACJISTHON KPacKoii, (p , BT/M

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

4, | o,

LU O 1 > | 3 | 4 | s 6 7 | 8 9
15 192 | 199 | 20,7 | 216 | 223 | 23,1 | 239 | 248 | 256 | 26,5
20 | 30 | 241 | 250 | 260 | 27,0 | 280 | 29,1 | 30,1 | 312 | 322 | 334
25 30,0 | 312 | 325 | 337 | 350 | 363 | 375 | 389 | 402 | 41,6
15 274 | 287 | 295 | 304 | 31,3 | 321 | 330 | 339 | 348 | 357
20 40 34,5 35,9 36,9 38,2 39,1 40,2 41,3 42 .4 43,6 44,7
25 429 | 449 | 463 | 475 | 489 | 503 | 51,7 | 53,0 | 545 | 5538
15 36,6 | 375 | 385 | 394 | 39,8 | 413 | 422 | 432 | 441 | 45,1
20 | 50 | 458 | 469 | 48,1 | 493 | 504 | 51,7 | 528 | 540 | 553 | 565
25 573 | 587 | 60,2 | 61,5 | 63,1 | 64,6 | 66,0 | 67,5 | 69,1 | 70,5
15 46,0 | 472 | 481 | 491 | 501 | 511 | 522 | 532 | 542 | 553
20 | 60 | 577 | 589 | 602 | 614 | 627 | 639 | 652 | 665 | 67,5 | 69,1
25 721 | 737 | 752 | 767 | 784 | 709 | 815 | 831 | 848 | 86,4
15 574 | 584 | 595 | 605 | 61,7 | 628 | 63.8 | 650 | 661 | 67,3
20 70 71,6 73,0 74,3 75,7 77,2 78,5 79,8 81,3 82,7 84,1
25 896 | 913 | 923 | 947 | 96,0 | 982 | 99,8 | 101,6 | 1033 | 105,1
15 684 | 695 | 70,7 | 71,9 | 730 | 741 | 754 | 766 | 783 | 78,9
20 | 80 | 856 | 866 | 884 | 898 | 91,3 | 928 | 942 | 958 | 97,3 | 987
25 106,9 | 108,8 | 110,5 | 112,3 | 114,2 | 1159 | 117.7 | 1196 | 1213 | 123.4
15 802 | 81,3 | 827 | 839 | 851 | 86,2 | 875 | 888 | 90,2 | 91,4
20 | 90 [100,3]101,7 | 1033 ] 1049 | 1063 [107,9 | 1005 | 110,09 | 112,6 [ 1143
25 125,31 127,2 | 129,1 | 131,1 | 132,9 | 1349 | 136,9 | 138,9 | 140,8 | 142,8
15 923 | 935 | 949 | 960 | 97.0 | 982 | 99.3 | 100,3 | 1013 | 1024
20 100 116,0 | 117,4 | 119,0 | 120,6 | 122,4 | 124,2 | 125,3 | 127,6 | 129,1 | 130,9
25 1442 | 1451 | 1472 | 1494 | 1515 | 153,6 | 155,8 | 157,9 | 160,0 | 162,2
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[MpumeyvyaHus K NpuroxeHuro 3

1. TennoBorM NOTOK OTKPbITO MPOMOXEHHbIX TOPU3OHTaNbHbIX  TPYyO,
pacnosiOXXeHHbIX B HWXHEN YacTu MNoMeLLeHns, npuHMmMaeTcs B cpegHem B 1,28 pasa
Bonblie, YyeM BepTUKANbHbIX.

2. lNonesHbin TEennoBOM MOTOK OTKPbITO MPOSIOXKEHHbIX TPYyO yunTbiBaeTcs B
npepgenax 50-100% OT 3Ha4yeHUn, nNpUBEAEHHLIX B [JAHHOM NpUNoXxeHun (B
3aBMCUMOCTM OT MecTa NpoKnaaku Tpyo).

3. lpu onpegeneHnn TeNnOBOro MOTOKA M30NMPOBaHHbIX TPy6 TabnuyHble
3Ha4YeHUs TEMSOBOro NOTOKA OTKPbLITO MPOSIOXEHHBLIX TPYO yMeHbLIaoTCs (YMHOXaloTCsA
Ha NONpPaBOYHbIN KO PULUMNEHT - 06bI4YHO B npegenax 0,6-0,75).

4. lpn 3KpaHUPOBAHUN OTKPbLITOrO CTOSIKA MeEeTanINM4Yeckum 3KpaHOM o0Lwmin
TENnoBOWN NOTOK BEPTUKarbHbIX TPYO CHWXKaeTca B cpegHeM Ha 25%.

5. MNpu ckpbiTon npoknagke Tpyd B rnyxom Gopo3ge o6wmin TENNOBOW MOTOK
CHmxaeTca Ha 50%.

6. lMpwn ckpbiTOM Npoknagke Tpyd B BeHTUNMpyemon 6oposae obLumin TennoBou
noTok ymeHbLiaeTcs Ha 10%.

7. OB TeNNOBON MNOTOK OAUHOYHBLIX TPYD, 3aMOHOMNYEHHBIX BO BHYTPEHHUX
neperopoakax M3 Tsxénoro 6etoHa (Aeer = 1,8 BT/(M°C), peer = 2000 kr/m3),
yBenuynmBaeTcs B cpegHeM B 2,5 pasa (npu oknenke cteH obosimm B 2,3 pasa) no
CpaBHEHWNIO CO CrlydaeM OTKPbITOM YCTaHOBKMW. [1pyM 3TOM MONE3HbIN TEnmnoBOW MOTOK
coctaBnseT B cpegHeM 95% oT obwero (B Kaxgoe M3 CMEXHbIX MOMeLeHun
NoCcTynaeT NofIoBUHA NOME3HOro TEMNSIOBOrO NOTOKA).

8. O6bwur TennoBom MNOTOK OT OAUHOYHBLIX TPYO B HAPYXXHbIX OrpaXxgeHusx u3
TsKENoro 6eToHa (Aeer = 1,8 BT/(M°C), peer = 2000 kr/M°) yBENMUMBaeTCs B CpeaHeM B
2 pa3a (npu oknewnke cteH obosmu B 1,8 pasa ), NpMYEM NONE3HbLIN TENOBOW MNOTOK Mpu
HanNMuUM TENNoOM3oNAUUM  Mexay TpyoOoM U HapyXHOW MOBEPXHOCTbIO CTEHbI
coctaBnsieT B cpeaHem 90% ot obuiero.
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