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En. name-

HanmeHoBaHuMe nokasaTtenen BenuumHa
peHus
Pabouee n3bbITOYHOE JaBneHne TennoHoCUTens, MMa 0,87
He Gonee Kkrc/cm? 8,7
3aBojckoe ucnblTatenbHoe U3bbiToMHOE AaBrieHne MMa 1,3
Ans paguMatopos, noctaendemMblx B Poccuto, He meHee krc/cm? 13
MakcumanbHasa TemrnepaTypa TernrnoHocuTens °C 110
CopepxxaHue kucnopoga B Boge, He 6ornee mkr/om® 20
3HauyeHus pH Boapbl: onTMManbHble i 8,3+9,0
[onyctumMmble 8,0+9,5

MoHTaxHas BbicoTa NpMbopoB, NpeacTaBNeHHbIX B MM 246, 346
«PekomeHaaumax» 446, 546
AnuHa npubopa MM 400+3000

CtaHOoapTHbIV UBET NOKPLITMSA — MO rPYHTY nopotlukoBas amanb RAL 9016 (6enbin)
AHTMGakTepumanbHoe nokpbltne — RAL 9016 Hygienic (6enbin)
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1. OCHOBHbI€ TEXHUYECKME XapaKTePUCTUKN CTaNnbHbIX
naHenbHbIX pagnartopoB «Kermi Therm X2»
M YCINOBUS UX NPUMEHEeHUN

1.1. MNpepnaraemble cneumnanucTam pekoMeHgauuMm no NPUMEHEHUI0 CTallbHbIX
naHenbHbIX pagnaTtopoB «Kermi Therm X2» paspaboTtaHbl Hay4yHO-TeXHUYECKON dounp-
Mo OOO «ButaTtepm» Ha OCHOBE NPOBEOEHHbLIX B OTAEne caHTexobopyaoBaHus,
otonuTtenbHbix npubopoB n cuctem OAO «HWUWcanTexHukm» n B OO0 «Butatepm»
BCECTOPOHHMUX UCMbITaHNN 06pa3L0B YKasaHHbIX pagnaTopos.

O6pasubl pagnatopoB «Kermi Therm X2» 6binn npegcrtasneHsl OO0 «API
PYC». Agpec u koHTakTHble TenedoHbl: 127282, Mocksa, YepmsaHckuin npoesg, a. 7/1,
ocp. 2603; Ten. +7(495) 646-27-19.

PekBnantbl npounssogutensa paguatopoB: Kermi GmbH, Pankofen-Bahnhof 1,
94447 Plattling, BRD; www.kermi.de. Tel.: +49 9931 501-0, tel/fax + 49 9931 3075.

1.2. PekomeHgaumm paspaboTaHbl No0 TpagMUMOHHON ANS POCCUNCKOM MPaKTUKK
cxeme [1], paspaboTaHHOM C y4acTueM BedyLMX CreumanucToB NPOEeKTHbIX opraHu3a-
unn r. Mockebl (LULHAN3IMxmnuwa, Mocnpoekt, MHUUT3I n ap.) 1 MUCU (MICY).
Mpn paspaboTke pekoMeHAaunin WMCNONb30BaHbl KaTtanorm M MNpPOCMNeKTbl KOMMaHWUu
«Kermiy.

1.3. CtanbHble naHenbHble paguaTopbl
«Kermi Therm X2» (puc. 1.1 n 1.2) npedHa-
3Ha4yeHbl Orns MPUMEHEeHUsI 8 HAaCOCHbIX Cu-
cmemax ueHmpasibHo20 U asmoOHOMHO20 60-
O0sTHO20 OMOMEHUS XUurbiX, aOMUHUCMpamue-
HbIX U obwecmeeHHbIX 30aHull, 8 Mom 4ucrie ¢
HU3KomewmmnepamypHbIM mernnoHocumenem [2],
a makxe 8 cucmemax Omori/ieHuUss Komme-
oxed.

[ns nosbieHna  akcnnyaTtauMoOHHOMN
HaOEXHOCTK CTanbHble NaHenbHble pagnaTopbl
«Kermi Therm X2» pekomeHayeTcss UCMOfb-
30BaTb B CUCTEMaxX OTOMNEeHUs C He3aBUCHU-
MOW cxemMou noacoeanuHeHus, obopyaoBaH-
HbIX, B 4aCTHOCTW, 3aKpbITbiM/ pacLUMpUTESb-
HbiMW cocydamn. KayecTtBo TennoHocutens
(ropsivert BoAbl) OOMKHO oTBeYaTb TpeboBaHu-
M, U3MOXeHHbIM B N. 4.8 «[paBun TexHun4e-
CKoW akcnnyatauum ...» [3].

MapameTpbl TennoHocuTens, 3asiBfieH-
Hble M3roToBUTENEM 3TUX paguaTopoB, OTBe-
yatT TpeboBaHnam NOCT 31311 [4] n cTaH-
Aapta ABOK [5]:

- MakcMmanbHas TemnepaTtypa - 110°C;

- MakcumMarnbHoe paboyee u3bbITOYHOE OaBre-
Hue 0,87 MMa (8,7 kr/cm?) npu 3aBOACKOM MC-
nblTaTenbHOM AaBneHun He meHee 1,3 Mla
(13 kricm?).

[aBneHne paspyLueHus pagnaTopos -
He MeHee 2,2 MMa (22 kricm?).

1.4. Pagnatopbl «Kermi Therm X2» paspaboTaHbl Ha 6a3e WMPOKO NpUMEHSIB-
lwmxca B Poccum ctanbHbiX NaHenbHbIX KOMMAKTHLIX U BEHTUIbHbLIX pagnaTopoB KOM-

Puc. 1.1. MNaHenbHbIN pagnaTop
«Kermi Therm X2» npodunbHoro tuna

Puc. 1.2. lNMaHenbHbIN pagmaTop
«Kermi Therm X2» ¢ rmagkomn
dpoHTanbHON NaHensL
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naHum «Kermi» [6] n npeactaBnaT cobon naHenbHble OTONUTENbHbIE NPUBOpPbLI peru-
CTPOBOrO TWMa C FOPU3OHTalbHbIMU KOMNEKTOpaMn BBEPXY W BHU3Y KaxdoW NaHenwu,
COEAUHEHHBLIMN BepTUKarnbHbIMW KaHanamu ¢ warom no gnvHe 33 1/3 mm. Mo KOHTypy
naHenu cBapmBalTCA CMMOWHbLIM LWBOM, MeXdy KaHanamuv — He3aMeTHOW C (PpoHTa
ToYyeyHon cBapkon. lNaHenn pagnaTopoB M3rOTaBMMBAKOTCA N3 BbICOKOKAYE€CTBEHHOWM
XonogHokataHonm ctanu tonwmHon 1,2 mm. OpebpeHne 13 cranbHOro nucta TosWMHOM
0,4 MM NpuBapmBaeTCs TOYEYHOW CBAPKOW K BHYTPEHHEW CTOPOHE CTEHOK BepTUKalb-
HbIX KaHanoB. Yrnbl NaHenemn n Bo3ayxoBblMyCKHOM PELUETKM BbINOSIHEHbI B TpaBMobe3-
OMacHOM MCMOJSTHEHUMN.

1.5. Namma cTanbHbIX NaHenbHbIX pagnatopoB «Kermi Therm X2» oteBedvaer
TpeboBaHuAM coBpeMeHHoro gm3sarnHa, Hopmam DIN EN 442 co 3Hakom CE u BkntoyaeT
npubopbl cneayowmnx Moanukaunin:

- Profil-K — npubopbl TpaguLMOHHOMO MCMOMHEHMS C BOKOBBIMWU MPUCOELUNHU-
TenbHbIMW naTpybkamu, u3rotTaBnMBaemble Ha 6ase npodunbHbIX MaHenen Tuna
«Profil» ¢ 60kOBbIMM CTEHKaMM M BO34YXOBbIMYCKHOW PELUETKON, MoanduMKaumusa aTUX
pagMaTopoB C rnagkon ppoHTanbHOW naHenbto HasbiBaeTca Plan-K;

- Profil-V — npnbopbl Ha 6a3e NpousibHbIX NaHenen, OCHaLLEHHbIE BCTPOEHHbIM
aBTOMATUYECKUM TEPMOPEryNMPYOLWNM KranaHoM (TEpMOCTaTOM), C HUXHUMWU NPUCO-
eANHUTENbHBIMK NaTpybkamMn, pacnonoxeHHbIM1 cOoKy npubopa, GoKoBbIMM CTEHKaAMM
n Bo3ayxosbinhttps://kermi-fko.ru/catalog/kermi-fko-33-600/radiator-kermi-
fko-33-600-2000.aspx

OT 3TOM KapTOYKM - a BCe paguatopbl KepMu "pasgaTb'yCKHOM PELLETKOWN,
MOAMUKaUUNA 3TUX pagnaTopoB C rMaakon poH-TanbHOW NaHenbo HasbiBaeTcsa Plan-
Vi

- Profil-VM — npunbopsbl Ha 6a3e npounbHbIX NaHenen, OCHaweéHHbIE BCTPOEH-
HbIM aBTOMaTUYECKUM TEPMOPEryNUPYIOLWMM KnanaHoM, C HWXKHUMWU NPUCOeaUHUTESb-
HbIMM MaTpybkamn, pacrnosIoXXEHHbIMU MO UEeHTpYy npubopa, ¢ GOKOBbIMM CTEHKaMU U
BO3YXOBbIMYCKHON PeLUETKON, MoandUuKaumna aTux pagmaTopoB C rnagkon opoHTanb-
HOW naHenbto Ha3biBaeTcAa Plan-VM;

- Plan-K Hygiene n Plan-V Hygiene — rurmeHun4eckme pagumaTtopbl C rnagkomn
pOHTanNbHOM NaHernbl, CO BCTPOEHHbIM aBTOMaTUYECKUM TEPMOpPErynmpyroLwmMm Kna-
naHom unu 6e3 Hero, 63 BHYTPEHHEro KOHBEKTMBHOIO opebpeHnsa, 6e3 BOKOBbLIX CTe-
HOK 1 BO34YXOBbINYCKHOW PELUETKN.

Paguatopbl «Kermi Therm X2» xapaktepusyoTcs LUMPOKON HOMEHKNaTypou Mo
BbICOTE U ANUNHE:

- BbicoTa: 300 (305), 400 (305), 500 (505), 600 (605) 1 900 (905) Mwm;
- annHa: ot 400 go 1400 (1405) mm ¢ warom 100 mm, ot 1400 go 2000 (2005)
MM — ¢ warom 200 mm, a Takke 2300 (2305), 2600 (2605) 1 3000 (3005) mm.

Pasnu4yHas TennonnotHocTb (BT/M) pagnatopoB obecneynBaeTcs BbiMyCKOM He-
CKOMbKMX TUMOB, OTNMYAOLLMXCS KONIMYECTBOM pSaoB naHenen no rnybuHe pagnatopa
(ot 1 go 3) n MN-obpasHoro BepTMKanbHOrO KOHBEKTUBHOIO opebpeHuns aTux naHeneun
(ot 0 po 3), npMBapeHHOro K BHYTPEHHUM CTOpPOHaM BepTUKarbHbIX KaHaroB naHenu
TOYEYHOW CBapPKOMN.

OTtnuyatowmecs no rnybmnHe 1 UCNONHEHMIO paamaTopbl 0603HavarTCa cornac-
HO npuHATOn B EBpone npakTtuke (puc. 1.3+1.6):

T™mn 10 — ogHopAOHbLIM NO rnybuHe 6e3 KOHBEKTUBHOIO opebpeHuns, 6e3 Bo3ay-
XOBbIMYCKHON peLléTkn n 6okoBbIX CTeHOK (1 — ogHa naHenb, 0 — oTcyTCcTBUE Opebpe-
HusA) obwen rmybuHon 61 mm (FKO010, FTV10, FTM10) n 63 mm (PKO10, PTV10 u
PTM10);

T™nN 11 — ogHOpPSAHbBIA NO rNyOuHE ¢ OOHMM PSAOM KOHBEKTUBHOIO opebpeHus,
NPYBapPEHHOro K TbIfIbHON CTOpoHe naHenu (1 — ogHa naHenb, 1 — oanH psa opebpe-
HusA) obwen rmybuHon 61 mm (FKO11, FTV11, FTM11) n 63 mm (PKO11, PTV11 u
PTM11);

™R 12 — OBYXpSAAHbIA NO rMybuHe ¢ OgHMM PSiAOM KOHBEKTMBHOIO opebpeHus,
NPUBapPEHHOr0 K BHYTPEHHEN CTOPOHE ThbIfIbHOW MaHENN U «3aXaToro» MpakTU4eCcKu
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BMMAOTHYIO MPUMbIKAOLWEN K HEMY TbifIbHON CTOPOHOW (PpOHTanbHOW HeopebpEHHON
naHenu (1— oavH psig opedpeHns y TbiNbHOW NaHenu, 2 — ABe naHenu) obwen rnyou-
Hon 64 mm (FKO12, FTV12, FTM12) n 66 mm (PKO12, PTV12 n PTM12);

T™n 20 — ABYXpsAHbIA NO rnybuHe 6e3 KOHBEKTUBHOIO opebpeHuns (2 — aBe na-
Henn, 0 — oTcyTcTBME opebpeHuns) obwen rmybuHon 102 mm (PHO020, PTV20);

TAN 22 — OBYXPSAOHbIN NO rnybuHe ¢ ABYMSA psiAaMu KOHBEKTUBHOIO opebpeHus,
PaCNOSIOKEHHOIO MEeXAy NaHensiMm 1 NPUBAPEHHOrO K Kaxkaown naHenu (2 — oBe naHe-
nn, 2 — gBa psiga opebpeHus mexay naHenamu) rnyouHon 100 mm (FK022, FTV22,
FTM22) n 102 mm (PK022, PTV22 n PTM22);

T™n 30 — TpéxpsagHbIn no rnydunHe 6e3 KOHBEKTUBHOIO opebpeHuns (3 — ABe na-
Henn, 0 — oTcyTcTBME opebpeHus) obwen rmybuHon 157 mm (PHO30, PTV30);

T™N 33 — TPEéXpsAaHbIA No rnybuHe Cc TpemMst psagaMmm KOHBEKTUBHOIO opebpeHus
mMexay naHensmm (3 — Tpu naHenun, 3 — Tpu psiga opebpeHus) rmybuHon 155 mm
(FK033, FTV33, FTM33) 1 157 mm (PK033, PTV33 n PTM33).

OcHoBHasi HoMeHKNaTypa naHenbHbIX pagnaTopoB «Kermi Therm X2» ¢ ykasa-
HMEeM 3aBOACKUX apTUKYIOB nNpeacTaBneHa B Tabn. 1.1.

Tabnuua 1.1. HomeHknatypa paguatopoB «Kermi Therm X2»

Mopenb pagnaTopa ApTukyn Twun Puc.
IMNpodunnbHbLIA, KOMMNAaKTHLINA C YeTbIpbMS 10, 11,
Therm X2 Profil-K OOKOBBIMW NPUCOEANHNUTENBHLIMU Na- FKO 12,22, 1.3
Tpybkamm, 6€3 BCTPOEHHOro TepmMocTara 33
Mmaakuin, KOMNakTHbINA C YeTbIpbMs 60- 10, 11,
Therm X2 Plan-K KOBbIMW NPUCOEANHUTENBbHLIMU NaTpy6- PKO 12,22, 1.3
Kamu, 6e3 BCTPOEHHOro TepmMocrara 33
INpodunnbHbBIN, CO BCTPOEHHLIM TEPMO- 10. 11
Therm X2 Profil-y | PETY/VIPYIOLLAM Knanaxom 1 HIDKRMW FTV | 12,22 | 1.4
npucoeanHUTENbHBIMK NaTpybkamu, é3 ’
pacnonoXeHHbIMn COOKy
"Magkun, co BCTPOEHHbIM TepMoperyrnu- 10. 11
Therm X2 Plan-V PYIOLLMM KranaHoM U HXKHUMW NpUCo- PTV 12’ 22' 14
eanHnTENbHbIMK NaTpybkamu, pacno- éS '
NOXEHHbIMN COOKY
INpodunnbHbIN, CO BCTPOEHHLIM TEPMO- 10. 11
Therm X2 Profil-vm | PETYTVIPYIOLLAM KnanaHom 1 HIDKRMW FTM | 12,22, | 15
npucoeanHUTENbHBIMK NaTpybkamu, é3 ’
pacnono)XeHHbIMU B LIEHTPE
["Magkuin, co BCTPOEHHbBIM TEPMOpPErynu- 10. 11
Therm X2 Plan-vM | PY!OLLAM KnanaxoMm i HIDKRMM Nprco- PTM | 12.22. | 15
eanHNTENbHBIMK NaTpybkamu, pacno- é3 '
NOXXEHHbIMW B LIEHTPE
[Tmagkun, rMrmeHnYecknin, KOMNakTHbIN C PKO 10
Therm X2 Plan-K YeTbIpbMsA GOKOBLIMU MPUCOEANHUTESTb- 16
Hygiene HbIMK naTpybkamun, 6e3 BCTPOEHHOro '
PHO 20, 30
TEPMOpPErynMpYOLLLEro KnanaHa
[(MagKkumn, rMrmeHNYECKnin, Co BCTPOEH-
Therm X2 Plan-V HbIM TEepMOpPErynupyoLLmMm KnanaHomMm u PTV 10, 20, 16
Hygiene HWXHUMU NPUCOEeaNHUTESTbHBbIMUY Na- 30 '
TpybKamu, pacnonoXeHHbIMU cOOKyY
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Puc. 1.3. Mogenu pagmnatopoB «Kermi Therm X2» ¢ 60koBbIMY NPUCOEANHUTENBHBLIMMN
natpybkamm 6e3 BCTPOEHHOro TEPMOPErynMpyoLEero KnanaHa:
npodunbHbix Profil-K (apT. FKO) n rmagknx Plan-K (apt. PKO)
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Plan-V, aptukyn PTV
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Puc. 1.4. Mogenu pagmatopoB «Kermi Therm X2» co BCTpOEHHbIM TepMoperynupyto-
MM KNanaHOM U HWKHUMUW NPUCOeUHUTENBHBIMK NaTpybkamm, pacnonoxXeHHbIMK
cboky npubopa: npoduneHbix Profil-V (apT. FTV) n rmagkmx Plan-V (apt. PTV)
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Plan-VM, aptukyn PTM
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Puc. 1.5. Mogenu pagmatopos «Kermi Therm X2» co BCTpOEHHbIM TepMoperynupyto-
LLIMM KranaHOM U HWXHUM PacronoXXeHUeM LieHTparnbHbIX NPUCOEANHUTESNbHBLIX
natpybkos: npoduneHbIxX Profil-VM (apt. FTM) n rnagkmx Plan-VM (apt. PTM)
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Puc. 1.6. Mogenu rmagkmx rurmeHnyeckmx pagunatopoB «Kermi Therm X2» ¢ 60kOBbI-

MW NpucoeanHUTENbHbIMK NaTpybkamy 6e3 BCTPOEHHOro TepMOperynupytoLero Kna-

naHa Plan-K Hygiene (apt. PKO, PHO) u ¢ HWxXHUMK npucoeanHuTenbHbIMU naTpybka-

MW, pacnonoxeHHbIMM cOOKy Npnbopa 1 co BCTPOEHHbIM TEPMOpPErynnpyoLwum krnana-
HoMm Plan-V Hygiene (apt1. PTV)

MoHTaxHas BbicoTa Hy (paccTtosiHne mexagy ocsiMn NpuUcoeamHUTENbHbIX OTBEp-
ctmn) pagmnatopos Profil-K, Plan-K n Plan-K Hygiene ¢ 60koBbIMY NpucoeanHUTENbHbI-
MK natpybkamu meHblue obuien BbicOThl pagmatopa H Ha 54 (59) mm n coctaBnser y

npeacTtaBneHHbIx moaenen 346, 446, 546 n 646

MM.

KomnaHua «Kermi» npeanaraeT Takke pagnatopbl C MOHTaXHoun BbicoTon 500 n
900 mm (c BbicoTOon 554 1 954 MMm), KOTOpbIE MOTYT BbITb UCMOMNBL30BaHbLI B Nepuop pe-
MOHTa 3[4aHUN C 3aMEHOWN CTapbIX YYryHHbIX paguaTopoB C YNOMSAHYTbIMA MOHTaXHbIMU

BblCOTaMn 6e3 JeMOoHTaxa NoaBOAOK.

'MrneHnyeckne paguatopsl Tvna 10, 20
n 30 6e3 KOHBEKTMBHOIO opebpeHusi, BOKOBbIX
CTEHOK M BO3YyXOBbINMYCKHOM PELUETKK, C rnag-
Ko dopoHTanbHoOM naHenbto (puc. 1.7) npegna-
raloTca Ans UCnorb3oBaHWs B NMOMELLEHUAX C
NOBbILWEHHbIMW TpeboBaHUAMU K ruUrmeHe, B
YaCTHOCTW, B MEAWUUMHCKUX U OEeTCKUX y4dpe-
xpeHusax. [lpy HeobxoaumocTn, Hanpumep,
ANA NPUMEHEHNA B MEOULIMHCKUX YYpexaeHu-
AX paguaTtopbl MOryT UMeTb aHTubakTepuanb-
Hoe nokpbiTne RAL 9016 Hygienic 6enoro use-
Ta.

1.6. CtanbHble naHenbHble paanaTopbl
«Kermi Therm X2», paccmatpuBaemblie B
HaCTOSALWLMX pekoMeHaauusax, oTnnyatTcs opu-

Puc. 1.7. BHewHWn Bna, rmrneHn4eckoro
pagmatopa «Kermi Therm X2»
Plan-V Hygiene tun 20

rMHaNbHOCTbLH KOHCTPYKTMBHOIO MCMOMHEHNS UX MHOTOPSAAHbIX MO rnybuHe moamduka-
unn (Tvnos 12+33). B aTux moamdukaumax obecneynBaeTca nocnegosartenibHas o6-

BA3Ka NaHenemn no Xoay TenynioHoCcUTenA.
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MogBopa ropsiuen Boabl B 6a30BbLIX MOAENAX C GOKOBbIM
pacnosnoXXeHneM NpUCoOeauHUTENbHbIX NaTpybKOB OCyLLECTB-
nseTca TONbKO K BepxHemy natpybky. 3atem yepes ouTuHr
TENnoHOCUTENb NOCTYNaeT B BEPXHUMA KOMMEKTOP (OpOHTasb-
HOW NaHenu u ganee no CXxeMe «CBepXy-BHU3» NO AnaroHanu
NoABOAUTCA K MPOTMBOMOSIOXXHOMY OT BXOJa HWXHeMY du- Puc. 1.8
TUHIY 1 NepeTeKaeT No HEMY B HVXKHME KONNEKTOPbI ThifTbHbIX
naHenen. [lanee no cxeme «CHWU3Y-BHM3», OH MNOABOAUTCS K
HWKHEMY OUTUHTY U Yepe3 BCTaBSIEHHYHO B HEro Hanpasns-
oLy pasgenuTenbHyto npobky (puc. 1.8) nocTtynaet B 00-
paTHbIM HWKHUI NnaTpybok paguatopa (puc. 1.9). MNMoapobHo
TpeboBaHuA K ycTaHOBKE MNPOBGKM M3NoxeHbl B pasgene 5
HACTOALLMX pEKOMEHOALMN.

UTtobbl 0becneuntb nocnefoBaTesibHOE MPOXOXAEHME
TENnoHOCUTENSA Yepes BCe NaHenm MHOropsaHbIX Moanduka-
UWIA, OBa BEPXHUX OTBEPCTUS NoL (PUTUHTU ThifbHbIX NaHe- Puc. 1.9
nen 3aBapuvBalOTCA YawweobpasHbiMM 3arfylwkamym guameTt-
poM 13 MM C pacnosioXXeHHbIMU B UX LEHTPE CKBO3HbIMU OTBEPCTUAMKU anameTpom 1,8
MM. Takas KOHCTPYKLMS 3arfyliek No3BonsieT NpakTU4eCcKn UCKIHYNTL NepeToK rops-
Yyel BOAbl U B TO e Bpems obecnevmBaeT yaaneHne Bo3gyxa U3 BCEX BEPXHUX KaHa-
NOB NaHesneun Yyepes BePXHUN (PUTUHT, OCHALLEHHBIN BO34YXO0TBOOYNKOM.

Y MHOropsiiHblX Moernen co BCTPOEHHbIM TepMOCTaTOM [OMNOSIHUTESNbHO 3aBa-
puBaeTCAa HMXHee OTBepCTME NMOA (PUTUMHI TbINIbHOW NaHenu, n Tem cambim obecneyu-
BaeTCH, Kak 1 npyn BOKOBOM noacoeavHeHumn naTtpybkoB, nocnegoBatenbHoe ABMXKEHNE
TENnOoHOCUTENSA MO BCEM NaHENsIM.

Taknm obpasom, JOCTUraeTcs 3HauuMTenbHOE yBeNUYeHWe CKOPOCTU ABMXEHUS
TennoHocuTens Yyepes (PpoHTanbHy0, a B ABYXPSAAHbIX NO rnybuHe pagmatopax un ye-
pes3 TbiNbHYO NaHenb. B pesynbTate obecneunBaeTcs OGbICTPLIN NporpeB pOHTaNbHON
naHenun nNpu BKIOYEHUU pagumaTtopa, yBenuyeHme e€ cpegHen temnepatypbl, a Takke
OTHOCUTENbHOE CHWXEHWe TemnepaTypbl TbifIbHOW MaHenu B nepuog aKchiyaTtauun
npnbopa no cpaBHEHUO C pacnpedeneHnem TemnepaTyp no HapyXHOW MOBEPXHOCTU
TPaguLUMOHHBIX NaHenbHbIX pagnaTtopos (puc. 1.10).

X MecTo ycTaHOBKU
pe3uHOBOM MPo6KM

== Puc. 1.10. Cxema gBmxeHus
TENNIOHOCUTENA B NaHEeIIbHOM
paguatope «Kermi Therm X2»

e "

— it SRt e

[MoBbIWeHHaa TemnepaTtypa (PpoHTarbHOW NaHenu yBennymMBaeT SKBMBareHTHO-
3pbbekTUBHYO TemnepaTypy BO3yxa Yy OKOHHOro Npoéma, Y4To LenecoobpasHo npu uc-
NONb30BaHUN HU3KOTEMMEPATYPHbIX CUCTEM OTOMMEHUA ONS YrydlWeHNs KOM(OPTHbIX
yCrnoBui B OTanfMBaembiX noMelleHnax. CHKeHue TemnepaTtypbl TbifIbHOM MaHenu
yMeHbLuaeT 6ecnonesHble TENONOTEPU 3apagnaToOpPHOro y4acTka.

[BwKeHne TeNNOHOCUTENS NO AnaroHanyn Bo POHTanbHOM NaHeNu 1 no Becbma
3P PEKTUBHOM CXEME «CHM3Y-BHM3» B TbINIbHbIX NAHENaX obecneunBaeT paBHOMEPHbIN
Nporpes NaHenbHOro pagmnaTtopa no BCEW ero AfnnHe, Kak B KOPOTKMX, TaK N B ONTIMHHbIX
TMnopasmepax. ATO No3BoNsSeT npu nogbope oTonNUTENbHbLIX NPUOOPOB HE Yy4UTbIBATb
CHWXXeHMe TENSOBOro NOToKa y TunopasmepoB AnvHoun cebiwe 1400 mm.

OTmeyeHHble gocTouHCcTBa pagnatopoB «Kermi Therm X2» oTHocaTca K mx
MHoropsiaHbiM mogensam. Pagmnatopsl Tunos 10 n 11 (Ha 6a3e ogHOPsSiAHbBIX MO rNybuHe
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naHenen) NOAKMYaTCA N paboTaloT Kak TPagMUMOHHbIE CTanbHble NaHenbHble pagu-
aTopsbl.

1.7. Pagnatopbl «Kermi Therm X2» noctaBnsaiTCA MNOSIHOM CTPOUTESNBHOW rO-
TOBHOCTU C BOKOBbIMM CTEHKaMM U BO34YXOBbINMYCKHON PELLETKOM (Y TMrMeHN4eCcKux Mo-
aenen 6e3 CTeHOK M PELLETKN); BCE ANEMEHTbl paguaTtopa OKpalleHbl OBYXCIONHbIM
NaKOKPaCOYHbIM MOKPbLITUEM.

TexHonormsa okpacku pagnaTopoB COOTBETCTBYET CaMblM CTPOrMM €BPOMNENCKUM
ctaHgapTtam (cornacHo DIN 55900). NoBepxHOCTb pagmatopa ouunLlieHa, 06e3xupeHa,
docpaTnpoBaHa, orpyHToBaHa MeTOAOM KaTadpopesHOro NOorpy>XeHus, BbiCyLleHa npu
180°C, nocne HaHeceHWs MOPOLLKOBOrO HarblfeHUs NakoKpaco4yHOe MOKPbITUE BHOBb
BbicylwumBaeTca npu 180°C. B ntore nony4aetca 6necrauiee nakokpaco4dHoe NoKpbITUE,
He Bblaensllee BpeHbIX BELWECTB B OKpyXKatoLLyto cpeqy. MNokpbITne otTnnyaeTcs Bbl-
COKOW YCTOMYMBOCTLIO K LlapanuHam v yaapam. LiBeT nokpbitusa — 6enbin RAL 9016 (no
ymonyaHuio) n nobon UBET — Mo 3akady M3 HOMeHknaTypbl RAL. Bo3amoxHa okpacka
crneumanbHbIX OTTEHKOB NO HOMEHKNaType KomnaHum «Kermiy.

1.8. [Ins BNaxHbIX NOMELLEHNI C MOBbLILEHHON OMACHOCTbID KOPPO3uK (Hanpwu-
Mep, Ana 6accenHoB, cayH) PeKOMEHAYHTCA UCNOoSib30oBaTb OLUWHKOBAHHbIE paguaTo-
pbl, NOCTaBKa KOTOPbIX OCYLLECTBNAIOTCA TOMbKO MO TpeboBaHUIO 3aKka3ynka no cneyu-
anbHou ueHe. OUMHKOBaHHbIE paguaTtopbl nepes NocTaBKkoW nNoTpedbuTento okpalmnsa-
IOTCS1 AManbto ToNbKo ogHoro useta - RAL 9016 (6enbin).

Pagnatopbl «Kermi Therm X2» ¢ TpagvUMOHHBIM MOKPLITUEM MOXHO yCTaHaB-
nMBaTb B BaHHbIX KOMHATaX W TyaneTtax npu ycrnosuu cobnogeHnsa pacCcTosHUS OT UC-
TOYHUKa pasbpbl3rMBaHUa BoAbl OO paauaTtopa He meHee 60 cm (MO CywlecTBYOLWUM
HopMam ["'epmaHun).

1.9. PagunaTtopbl «Kermi Therm X2» nmetoT HagexHyto NpoYHyo ynakosky. Pa-
ANaTopbl YNaKoBbIBAETCA B KAPTOH, JONOMTHUTESNBHO Ha Yribl Npubopa HaknaabiBaoTCS
3aLUUTHbIE YronKM U3 NIIOTHOrO KapToHa. 3aTem paguaTtop obTsarMBaeTcs nonuaTune-
HOBOW NNEHKOW. Ha ynakoBKy HaknemBaeTcs MHMOpPMaLMOHHAA 3TMKeTKa ¢ 06o3Have-
HMEM MOAEeNnu pagmaTopa, a BHYTPb YNakoBKM BKNaAblBAETCA MHCTPYKUMUS NO SKChya-
TauMM U MOHTaXy paguaTopa, a Takke MOHTaXHbIN KOMMIEKT.

[na npenoxpaHeHUst NakoKPaCOYHOro MOKPbLITUA OT MOBPEXOEHUA BO BpeMs
npoBeAeHust cTpouTenbHbIX paboT npu paboTarowen cucteme OTOMMEHUs TepMoyca-
AOYHYIO MNIEHKY peKkoMeHayeTCsl OCTaBnATb Ha pagnaTtopax, ecnu temnepatypa Tensno-
HocuTensa B Nnpubopax He npesbiwaeT 60°C.

1.10. B tabnuue 1.2 npuBedéH CTaHO4aAPTHbIA KOMMMEKT MOCTaBKM pagnaTopoB
«Kermi Therm X2».

Ta6nuua 1.2. KoMnnekTHOCTb CTaHOAPTHOM NOCTaBKU paguaTopoB
«Kermi Therm X2»

KonuyecTBo 5nemMeHTOB B
HaunmeHoBaHue KOMMJ1EKTE NOCTAaBKN paanaTtopoB
Bes Tepmoctata | C TepmoctaTom

Pagunatop B cbope 1 WwrT. 1 WwT.
IMpobka rnyxas 1 Wwr. 2 WwT.
BosgyxooTBOAYMK 1 wr. 1 wrT.
KpOHLUTENHBI A1 HACTEHHOIO KPEMNIieHns 2 (3) wr. 2 (3) wr.
KnanaH Tepmoperynatopa (BEHTUIIbHasi BCTaBKa) - 1 WwT.
YnakoBka 1 Wwr. 1 Wwr.
Macnopt 1 wWr. 1 Wr.
PaspenutensHasa npobka (EPDM) 1 Wwr. -
Knoy gng yctaHoBKM pasgenurenbHon Npooku 1 Wwr. -
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B cTraHgapTHbIM KOMNIEKT NOCTaBKN BXOAUT KOMMIEKT ASIMHHbIX
OLMHKOBAHHbIX KpOHLWTEenHOB (puc. 1.11) ans HacTEHHOW YCTaHOBKU
paguaTopa (apT. ZB02590009+ZB02590016). Manas n 6onbliasa non-
Kn aTnx kpoHwTenHos (30 1 50 Mm) NO3BONAIOT yCTaHaBNMBaTb pagna-
TOpbl C pasnMyHbIMK 3a30pamMu MeXAy HUMU U CTEHOW. Takke MOXHO
3aKasaTb 3TW XXe KPOHLUTENHbI, OKpaLlleHHbIMU B 6enbiii LIBET KpacKou
RAL 9016 (apt. ZB02590001+ZB02590008). KonnyectBo KpPOHLUTEN-
HOB (2 nnu 3) 3aBUCUT OT ANIMHbLI pagnaTopa.

TepmocTaTMyeckne anemMeHTbl K pagumatopamMm CO BCTPOEHHbIM
TEPMOPErynUpyoLWnM KrnanaHom (BEHTUNbHOW BCTaBKOW) B OCHOBHOM
KOMMMEKT NOCTaBKMU HE BXOAAT U MOCTaBMAKTCS 3aBOAOM MO OTAEMb-
HOMY 3aKasy unuv npuobpeTaroTcs noTpebutenem camocToAaTeNsbHO.

Mo gononHuTenbHOMY 3akasy MoryT ObITb MOCTaBreHbl crneay-
loLLME (PUPMEHHBIE MPUHALNEXHOCTU: Puc. 1.11.

- KOMMSEKT KPOHLUTENHOB LUThIPEBbLIX A4J1S1 KPENNeHMs Ha NOPUCTbIX CTEHAX;

- KOMMSEKT YKOPOYEHHbIX KPOHLUTEMHOB 41151 HACTEHHOrO KpenmneHus;

- KOMMAEKT KPOHLUTENHOB 4S8 BbICTPOro MoHTaxa paguaTtopos Tvina 10;

- KOMMNJEKT KPOHLITENHOB ANd 6bICTPOro MoHTaxa paguatopoB TvnoB 11+33;

- BepTUKanbHble BHYTPEHHME KPOHLUTENHbI (CTOMKK) ANS HANnOSIbHOW YCTaHOBKM

Ha YMCTble Nosbl;

- BepTUKanbHble BHELLUHME KPOHLUTENHbI (CTOMKM) ANA HanoSIbHON YCTaHOBKM

paguaTopoB Ha YUCTbIE U HA HEMOArOTOBIIEHHbIE NOSbl;

- YHMBepcanbHble WabnoHbl 4ns NpeaBapuTenbHOrO MOHTaXa pagmMaTopoB;

- aganTepbl-NepexoaHNKM Ans n3MeHeHNs MOHTaXXHOW BbICOThI;

- 9KpaH Tenno3aLlmTHbIN;

- AepxaTenb A8 nonoTeHua.

3aBofckme apTuKynbl AN 3aKasa U3genum ykasaHbl B kaTanore KoMnaHum.

1.11. HacTtosiwme pekomeHgaummn paspaboTaHbl Ha OCHOBE PE3yrbTaTOB WUCHbI-
TaHU nNpegcTaBUTENbHbIX 06pa3suoB paguatopoB «Kermi Therm X2».

3Ha4vyeHnss HOMUHaNbLHOro TEMMOBOro noToka Q., onpefeneHbl CorfacHo poc-
CMIACKOMY HaLMOHaNbHOMY CTaHAApTy Ha METOAMKY TEeNoBbIX UCNbITAHUA OTONMUTENb-
HbIX nNpubopoB nNpu TennoHocutene Boae [7], [8] npn HopmanbHbIX (HOPMATUBHbLIX)
yCNnoBusIX: TeMnepaTypHOM Harmope (pa3HoCTU cpegHeapudmeTU4eckon TemnepaTypbl
BOAbl B Npubope 1 TemnepaTtypbl Bo3ayxa B Usotepmuyeckoin kamepe) ©@=70°C, pacxo-
Ae TennoHocutens Yepes paguatop Mn,=0,1 kr/c (360 Kr/4) npu ero ABUXEHUN NO CXe-
M€e «CBepXy-BHU3» 1 bapomeTpuyeckom gasneHunn B=1013,3 rfa (760 mm pT.CT.).

B tabnumuax 1.3 u 1.4 npvBedeHbl OCHOBHblE TEXHWYECKME XapaKTepUCTUKU
CcTanbHbIX NaHenbHbIX pagnaTtopoB «Kermi Therm X2»: B Tabn. 1.3 — ana paguatopos
Therm X2 Profil-K (FKO), Profil-V (FTV) n Profil-VM (FTM), B Tabn. 1.4 — ana pagmnarto-
poB Therm X2 Plan-K Hygiene n Plan-V Hygiene.

Ana rnagkmx pagmnatopoB Therm X2 Plan-K (PKO), Plan-V (PTV) n Plan-VM
(PTM), cornacHo uccnegosaHuam OO0 «Butatepm», Npu BbIYUCIEHUN TEMMOBLIX Xa-
PaKTEPUCTUK crnenyeT NpMHMMaTh 3HaYeHNs YCPEeAHEHHBIX NMOHMXKAOLWMX KO3 DULNEH-
TOB B 3aBMCMMOCTM OT Tuna npmubopa. 3ameTm, 4To 4Yem Gornblue KONMYeCcTBO PSaoB
naHenen n opebpeHus no rnybuHe paguaTopa, TEM MEHbLUE OTNMYME XapaKTEPUCTUK
rmagkux paguaTtopos Tuna «Plan» oT TennoBbix nokasaTtenen npodunbHbIX pagnaTo-
poB Tuna «Profil» (cm. Tabn. 1.5).

Macca rnagkmx pagmatopoB Tuna «Plan» yBenuyeHa 3a C4ET NMLUEBOM CTanbHOM
bpoHTanbHOI NaHenn TonwmHol 0,5 Mm (okono 4 kr Ha 1 M? ppoHTa npubopa).

Tabnuupl 1.3 1 1.4 npeacTaBneHbl B KOHLE HACTOSALWEro pasaena.
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Tabnuua 1.5. YcpeaHEHHbIe 3Ha4YeHUs1 MOHWXKaKLWMX KoadppuumneHToB,
BBOAUMbLIX Ha TennoBble nokasatenu pagumartopoB Profil-K, Profil-V
n Profil-VM npun onpegeneHnn HOMMHanbLHOro TenyI0BOro
noToka paguaropoB Plan-K, Plan-V u Plan-VM

Tun paguatopa 10 11 12 22 33

3HavyeHns1 NoOHMXKaoLLLEro
KoahduumneHTa

0,864 0,872 0,927 0,932 0,96

TennoBble xapakTepucTukmn paguatopos Plan-K Hygiene u Plan-V Hygiene Tuna
10 coBnagatoT ¢ TENMOBbLIMK XapakTepuctnkammn pagmatopa Plan-K u Plan-V tuna 10.

MpuBenéHHble B Tabn. 1.3 u 1.4, 3Ha4e€HUsT HOMUHANbHOIO
TENnoBOro noToka AEeWCTBUTENbHbI AN pagnaTopoB ASIMHOW O0
1400 MM ¢ 60KOBbIM OOHOCTOPOHHUM pacrofioXKeHUEM MpPUCo-
eVHUTENbHbIX NaTpPyOKOB NpU YCroBUU ABWXKEHUS TENSIOHOCK- ™
Tenss no cxeme «CBepxy-BHM3». [lpy pgnvHe paguatopoB
1500+3000 mm ans Tunos 10 n 11 gaHHble Taén. 1.3 u 1.4 oTHO- Puc.1.12
CATCA TOSMbKO K Crydadam guaroHanbHOro npucoeauHeHus paguaTtopoB Npu TOW Xe cxe-
Me OBWXeHus TennoHocutensa (puc. 1.12). Ecnu gmnaroHanbHoe npucoeavHeHne Bbl-
NOSIHUTbL He yadaéTcs, To npu anvHe paguartopos oT 1500 go 2000 mm BNpeab 4O yTOY-
HeHNss HeobXxoOUMO BBOAWTb Ha 3HAYEHWS HOMWHANbLHOrO TEMSIOBOro NnoToka ycpen-
HEHHbIA MOHWXatoWKMn koadduumneHT 0,95, a npu anuHe ot 2200 go 3000 mm — kO3~
durumeHT 0,9. BTN Xe NoHmxarLwme KodapdprUneHTsbl cnegyeT yunTbiBaTb Npu nobom
BapunaHTe HMXHEro (OOHHOro) NoACcOeANHEHNS BEHTUMbHbIX paguaTtopos Tunos 10 n 11,
ecnu anuHa npuodopa cebliwe 1400 mm.

Ana pagmatopoB TMnoB 12+33 ¢ nocrnegoBaTeSibHbIM OBUXEHUEM TEMNSIOHOCUTe-
na No naHensMm pagmaTtopa MOHWXKaKWKMKA KOIPMUUMEHT Ha TennooTaadvy npu grnvHe
npubopos 6onee 1400 mm BBOAUTL He TpebyeTcs.

1.12. MNpenctaBneHHble B Tabn. 1.3 n 1.4 TennoBble noka3aTenn HECKOSbKO OT-
nu4yaroTcs oT esponenckux [9]. Pasnuyume onpegensieTcs psgaom NpUYnH, U3 KOTOPbIX
OTMETUM NK1LLb OCHOBHbIE. CornacHo eBponenckum HopMmam EN 442-2 ncnbitaHus oTo-
NUTENbHBLIX NPMOOPOB NPOBOAATCS B M3OTEPMUYECKOM KaMepe C NATbIO OXSiaxgaeMbiMu
orpaxgeHusamMmu 6e3 yTenneHns 3apaguaTopHoro yyactka. OTeyecTBeHHbIe Xe HOPMbI
[7] sanpewatoT oxnaxgaTb MO MU NPOTMBOMOMOXHYK Npnbopy CTeHy 1 TpebyloT yTen-
NeHns 3apagMaTtopHOro yyacTtka, 4YTo Onvke K pearnbHbIM YCMOBUAM 3SKCMfyaTauum
OTONUTENbHBIX MPUBOPOB, HO CHMXAET JNYYUCTYIO COCTaBMAKOLWY Tennootgayu oT
npnbopa K orpaxgeHnsm nomMelLeHns. HopmaTtmBHble TENMOBbIE NokasaTenu 3apybex-
HbIX OTOMUTENbHBIX NPMBOPOB onpeaensaArTcs Npu nepenage TemnepaTtyp TENIOHOCU-
Tens 75-65°C (paHee npu nepenage 90-70°C), xapakTepHOM ANns ABYXTPYOHbIX CUCTEM
oTtonneHus. Npu 3TOM pacxod TeNNOHOCUTENS ABNAETCS BTOPUYHBIM NapamMeTpom, T.e.
3aBUCUT OT TENSIOBON MOLLHOCTM Npubopa M Npu MUCMbliTaHUAX NpeacTaBUTENbHbIX 00-
pa3syos (okono 1,0+1,5 kBT) 06bl4HO HaxoguTca B npegenax 60+100 kr/y. B To xe Bpe-
MSI COrflacHO OTeYeCTBEHHON MeToauke [7] pacxond ropsiyen BoAapl Yepes npubop Hop-
mupyeTcs (360 kr/4). MNpu ncnbiTaHUAX NpeacTaBUTENbHBIX 06pasuoB NPUOOPOB MOLL-
HocTbto 0,8+1,2 KBT 1 0cOGEHHO ManbIX TMNOPa3MepOoB MO OTEYECTBEHHON MeToAMKe
nepenag temnepatyp TennoHocutensa B npubope coctaBndet 1,5+3,0°C, 4To npaktu-
Yecku NPUBOOUT K M30TEPMUYHOCTU HaPY>KHOM MOBEPXHOCTU Harpesa Mo BbICOTE MNpwu-
B6opa n JaéT HEeCKOSNbKO MEeHbLINN 3PEKT HapY>KHOM TENNOOTAAYM MO CPaBHEHMUIO CO
Cry4aeM OMbIBaHMSI MOBEPXHOCTM C BO3pacTaroller No BbICOTe TemnepaTtypoun (npu-
MepHO OT 65 go 75°C B pac4éTHoM pexume). C apyron CTOPOHbI, O4EBUAHO, YTO NpwU
Gonbliem pacxoae BoAbl U COOTBETCTBEHHO BonbLUEN €€ CKOPOCTU B kaHanax npmbopa
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BO3pacTtaeT aPdEKTMBHOCTb BHYTPEHHEro TtennoobmeHa. BaammocBsasb aTux u paga
Apyrnx hakTopoB onpeaensdeT pasnuyve TEennoBbIX nokasaTenen oTonuTenbHbIX Mpu-
6opoB, UcCnbITaHHbIX N0 oTevyecTBeHHON u eBponenckon (EN 442-2) metogukam. Oco-
BGeHHOoCTK Tennonepenady pagnaTopoB MpU PasfUyHbIX CXemax OBWKEHUSA TEMOHOCK-
Tensa, MpuMMeHsieMblX B POCCUWCKOM NpaKTUKe, pPacCMOTPEHbl B TpeTbeM paspgene
HaCTOSALMX pekoMeHaaumn.

1.13. lMNMpwn 3aka3e naHenbHbIX paguatopoB «Kermi Therm X2» ycnoBHble 060-
3Ha4YeHNs OOSMKHbI COOTBETCTBOBATb CXeMe, NpmuBeaeHHOM Ha puc. 1.13.

Paguatop «Kermi Therm X2» XXX XX-XX-XX X

T A A A A

Mopenb paguaTopa:

FKO — npodunbHbIA, KOMNAKTHBIN C YeTbIpbMsi GOKOBbIMU
NpucoeanHUTENbHBIMM NaTpybKamm

FTV — npodurbHbIA, CO BCTPOEHHLIM TEPMOCTATOM U HUXHUMMU
NpUCOeANHUTENbHBIMU NaTpybKammn, pacnonoXeHHbIMU COOKY

FTM — npodunbHbIA, CO BCTPOEHHBLIM TEPMOCTATOM
N HXKHUMU NPUCOEaNHUTENBbHBIMW NaTpyoKamu,
pacnosioXXeHHbIMN B LIeHTpe

PKO — rmaakuin KoMNakTHbIA C YeTbipbMsi OOKOBLIMMU
NpUcoeanHUTENbHBIMK NaTpybKamm

PTV — rmagkum, co BCTPOEHHbIM TEPMOCTATOM U HVXKHUMM
NpUCOeaANHUTENbHBIMU NaTpybKammn, pacnonoXeHHbIMN COOKY

PTM — rnagkuii, CoO BCTPOEHHbLIM KOPMYyCOM TepmocTaTa U
HWKHUMW NPUCOeAMHUTENBHBIMK NaTpybkamu,
pacnosioXXeHHbIMN B LIeHTpe

PKO v PHO — rurmeHunyecknin, KOMNakTHbIA C YeTbIpbMS GOKOBLIMU

npucoeanHUTENbHbIMK NaTpybkamm

PTV — rurmeHn4ecknin, Co BCTPOEHHbIM TEPMOCTATOM U HKHUMM

NpUCoeaNHUTENbHBIMU NaTpybKamm, pacnonoXeHHbIMN COOKY

Tun paduamopa:
10,11, 12, 20, 22, 30, 33 (cm. n. 1.5)

rabapumHas esicoma (e om)
03 (300 mm), 04 (400 mm), 05 (500 mm),
06 (600 mm), 09 (900 mm)

ra6bapummHas onuHa (e dm)
04 (400 mm), 05 (500 mm), cm. Tabn. 1.2mn 1.3

PacnonoxeHue ecmpoeHHO20 K/ianaHa mepMocmama
(8nsa BeHTUNBHOIO pagmnartopa)

R — npaBsoe

L — nesoe

Puc. 1.13. Cxema ycnoBHbIx 0603Ha4YeHun pagmatopoB «Kermi Therm X2y,
MCMonb3yemMblX NPy 3aKkase

CnegyeT oTMEeTUTb, YTO 3aBOA4 MO YyMON4YaHWUIO noctaensieT pagumatopbl FTV ¢
HWKHUMW NPUCOEaNHUTENBHLIMWU NaTPyOKamMmn, pacnonoXXeHHbIMWN C NPaBOK CTOPOHBI.
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Mpn 3akase paguatopoB «Kermi Therm X2» cnegyeT ncxoauTb U3 HOMEHKMaA-
Typbl, NpeacrtaBneHHon B 1abn. 1.3 n 1.4, ¢ y4éToM pasbsCHEHUN B N. 1.5 HaACTOALMX
pekomeHgauun. CornacHo cxeme, npeactaBrieHHoOW Ha puc. 1.13, HWKe npuBeOeHbI
npuMepbl YCroBHbIX 0603Ha4YeHnn paguatopoB «Kermi Therm X2», NpuHATbIX 3aBO-
AOM-U3roTOBUTENEM M UCMOMb3YEMbIX MPU 3akase.

[Npumepsi ycriogHo20 0b6o3HayYyeHuUs1 paduamopos «Kermi Therm X2»:

pagnaTtop OTONUTENbHbIN CTanbHOW NaHenbHbln «Kermi Therm X2», moaenb
FKO, Tun 11, Bbicoton 400 MM, ¢ O4HOW NaHenb N OOHUM PALOM KOHBEKTMBHOIMO Ope-
6peHus, anuHon 1000 mm:

pagunaTtop «Kermi Therm X2» FKO 11-04-10 ;

pagnaTtop OTONUTENbHbIN CTanbHOW NaHenbHblin «Kermi Therm X2», moagenb
FTV, Tun 22, Bbicoton 500 MM, C ABYMS NaHENsaMn n ABYMS psgaMn KOHBEKTUBHOIO
opebpeHus mexagy Humu, anuHon 1200 MM, CO BCTPOEHHBIM TEPMOPErynmpyoLmMm
KnanaHoMm ansa ABYXTPYOHbIX CUCTEM OTOMSIEHUS, C NPaBbIM HMXHUM PachnofoXeHNEM
npucoeanHUTENbHbIX NaTpyobKOoB:

pagunaTtop «Kermi Therm X2» FTV 22-05-12.R .

1.14. CtanbHble naHenbHble paguatopbl «Kermi Therm X2» pekomeHayeTcs,
Kak ykasblBanocb, UCNofb30BaTb B He3aeUCUMbIX cucmemMax omornseHusi, 06opyno-
BaHHbIX 3aKPbITbIMM pacLUMPUTENbHLIMM COCYAAMM U KAaYeCTBEHHbIMU Hacocamu, obec-
neyMBalOWNMN CTabWUMbHY0 paboTy cucTeMbl oTonneHust 6e3 yxyalleHUs KadyecTea
TENMOHOCUTENS.

MomMUMO KCMOMb30BaHNA B CUCTEME OTOMMEHUA Tpa-
OVNUMOHHBIX BO34YXOCGOPHUKOB, HEOOXOAMMO OCHaLLATb Kax-
Abl pagnaTtop Bo3Ayxora3zooTtBoauYMKom (puc.1.14).

1.15. MNaHenbHble pagnaTopbl «Kermi Therm X2» Bcex
TUNOpa3MepoB NPEeAYyCMOTPEHbl AN YCTAHOBKW TOMbKO B
oOVH psg Mo BbICOTE U rMybvHe. B nomeleHun oHW pasme-
LLIAlOTCA, Kak Npaeumsio, Nof OKHOM Ha CTEHe Unu Ha cToikax y | Puc. 1.14. YcraHoska
CTeHbl (OKHa). [fMHa paguaTtopa Mo BO3MOXHOCTM AOMkHa | BO3AyxooTsoAumka (1)
noabupaTtbes U3 pacyéTa nepekpbITUS He MeHee 75% ANVHbI Ha pafnaTope

CBETOBOro npoéma, Mo3ToMy Ans Nyylwero pacnpeaeneHnsa TennoTbl B MOMELLEHUU
BbIOOp pagnaTopoB KenaTefnibHO HayMHaTb C TUNOpa3MepoB Maroun rmybuHbl (Hanpu-
mep, ¢ Tuna 10, 11 nnu 12).

1.16. Pagunatopbl «Kermi Therm X2» MOXHO yCTaHaBnuBaTb Kak Mpu feBOM,
Tak 1 Npu NpaBoM pasMeLleHUn NOABOAOK, NPpUYEM obecrnedyeHa BO3MOXHOCTb Noboro
noacoeauHeHns TennonpoBoAoB - GOKOBOro, AvaroHanbHOro, a Takke OOHHOro npu
HaNU4MM BEHTUITbHOW BCTaBKMN.

Pagnatopsl Profil-K (FKO0), Plan-K (PKO) un Plan-K Hygiene (PKO, PHO) c 4e-
ThipbMS BGOKOBbIMW MPUCOEAUHUTENBHBIMU OTBEPCTUSIMU COELMHSAIOTCA C TEMNONPOBO-
AamMu Mo TpaguLMOHHBIM CXeMamM:

- OAHOCTOPOHHee — Ansa TMNoB 12+33 TONbKO «CBEPXY-BHU3» C YCTAHOBKOW pas-
AenuTtenbHbIX NpobokK (Nnesoe unm NpasBoe);

- Pa3HOCTOPOHHee (amaroHanbHoe) — Ans TunoB 12+33 c pasgenutenbHbIMU
npobkamMmn TOMNbKO «CBEpPXYy-BHWU3» (NeBoe WnuM npaBoe), a TakkKe «CHU3Y-BHU3» 6e3
YCTaHOBKWN pa3genurenbHbiX Npobok.

- OQHOCTOPOHHEeE 1 pasHocTopoHHee — ans TunoB 10 n 11 (6e3 pasgenuTenbHbIX
npobok) npumeHsieTca nobas cxema, T.e. «CBEPXY-BHU3», «CHU3Y-BHU3» U «CHU3Y-
BBEPXY;

Ha pucyHkax B Tabn. 1.6 nokasaHbl BapuvaHTbl NPUCOEAMHEHU paanaTopoB
«Kermi Therm X2» k TennonpoBogam CUCTEMbl OTOMSEHUS.



Tabnuua 1.6. PekomeHayeMble cxeMbl NpUcoeanHeHU paguaTopoB
«Kermi Therm X2» K cucteme otonneHusa

Cxema

XapakTtepuctmka cxembi

Paduamopesi Profil-K, Plan-K muna

12+33 (6e3 ecmpoeHHbIX mepmMocmamos)

¥

OpHocTopoHHee (neBoe nnu npasoe),
OBWXXeHWe TENNOHOCUTENS Mo cxeme
«CBEPXY-BHM3», C pasgenurenbHon Npobkown

45

PasHocTopoHHee, anaroHanbHoe (neeoe
UNun Npaeoe), ABWXKEHNe TENNIOHOCMTENS Mo
CXEMe «CBEpPXY-BHU3», C pa3aennTenbHon
npo6kow

PasHocTopoHHee (nesoe nnu npasoe),
OBWXEHME TENIOHOCUTENS MO CXeMe
«CHU3Y-BHU3Y, 6e3 pasgenuTenbHon NpobKn

4R/

t

OpHocTopoHHee (NeBoe unu npasoe), Ha
cuernke, ABMXeHWe TENNOHOCUTENS Mo
CXEMe «CBEpXy-BHU3», C pa3genuTenbHbIMU
npoGkamm

1l

PasHocTOpoHHE (NleBoe nnu npasoe),

Ha cLenke, OBWKEHNE TEMMOHOCUTENS MO
CXEME «CHU3Yy-BHWU3», 6e3 pasgenutenbHbIX
npobok

Pa3HOCTOPOHHE, AnaroHansbHoe (nesoe mnu

[II

4

-»> i npaBoe), Ha cuenke, ABUXEHWE TENoHOCHU-
VHH“ ”ﬂﬂﬂlﬂ Tensi N0 CXxeMe «CBEepXy-BHU3Y.
----- = =P OpawvH paguaTop ¢ pasgenutenbHon
npo6kon, apyron 6e3 npobkm
Paduamopsi Profil-V (VM), Plan-V (VM) muna 10+33
. Profil-vVM, Plan-
Profil-V, Plan-V VM

HwkHee 6okoBoe 1 LieHTpanbHOe NpUco-
eanHeHune. NMpu HMKHEM BOKOBOM NPUCO-
eAnHeHMn nogaLnin TennonpoBo Bceraa
BTOpPOW OT BOKOBOW CTEHKM, I4e YCTaHOBIEH
TepmocTar

YcnoBHble 0603HaYEHUS: - HanpaBlieHNe OBWKEHUS TEMNOHOCUTENS;
e - pasgenuTenbHasi npobka

Nno CXxemMe «CBepXy-BHU3».

«CHU3Y-BHN3» N «KCHN3Y-BBEPX».

BHumaHue! PagmaTopsbl ¢ pasgenuternbHbIMy NpobKammn NpucoeamHAITCA TOMNbKO

Pagnatopsbl Profil-K, Plan-K tunos 10 n 11 He nmetoT pasgenuTenbHbIX Npobok u
MOTyT MPUCOEANHATLCA K CUCTEME OTOMMeHns no niobor cxeme, T.e. «CBEPXY-BHU3Y,

17

Ha puc. 1.15 npeacTtaBneHbl Haubonee pacnpocTpaHEéHHble B OTeYeCTBEHHOW
NpakTUKe CXEeMbl CUCTEM OTOMIEHUS N NPUCOEANHEHUN K HUM paamMaTopoB, Kak ¢ GOKo-

BbiMU, TaK N C HWXKHMW NOABOAKaAMMN.
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Puc. 1.15. CxemMbl cuctem BoAAHOro otonneHuns ¢ pagmatopamm «Kermi Therm X2»

Mpn coeanHeHun npubopoB Ha cuenkax (puc. 1.15) pekomeHayeTcs NPUMEHATb
Pa3HOCTOPOHHIOK CXeMy NpUcoeanHeHus TennonpoBoaoB. [ns cuenok uenecoobpas-
HO MCMONb30BaThb TEMMONPOBOALI YCNOBHBIM AnameTpoM 20 M.

OTMEeTUM, 4YTO BEHTWUIbHbIE adanmen D adanmen KD
paguaTopbl  SBNSATCA  YHUBEP- acammep = acafmep 2%

canbHbIMK OTOMMUTENbHBIMW NPUBO-
pamn. OHM MoryT BbITb NOAKMYE-
Hbl KaK CHM3Y, Tak 1, NOA06HO KOM-
NakTHbIM paguatopam, cboky, ecrnim
M3 BCTPOEHHOro Kopryca TepMo-
cTaTa npeaBapuTENbHO yaanuTb
BEHTUNbHYKO BCTaBky. [na noa-
KMOYeHnst pagnatopa K OOKOBbIM
noaBOAKaM CUCTEMbl OTOMMEHMS
MOXHO MCMONb30BaTh ajanTepbl-
nepexogHukn, KoTopble npeanara-

eT komnaHua «Kermi». ApanTtepsbl
MOXHO MCMOMb30BaTb B Chy4ae Puc. 1.16. AganTepbl 4na npucoeanHeHns pagmnarto-

PEMOHTHbIX paboT W 3ameHbl cta- | POB «Kermi Therm X2» k cywiecTtsytowwum noasoa-

PbIX OTOMUTESNbHLIX MPUMBOPOB Ha Kam CICTEMB! OTONMNEHMH

paguaTopbl «Kermi Therm X2». lNpeanaraetca gsa Buaa agantepos (puc. 1.16): ¢ ne-
pemMeHHbIMK pasmepamn 300+700 mm 1 900+1000 mm (agantep D) n ¢ dmkcmpoBaH-
HbIM MOHTa)XHbIM pa3mepoM 26 mm (agantep KD).

1.17. PerynupoBaHue TENSIOBOro rnoToka pagnaTopoB B CUCTEMax OTOMSEHUS
OCYLLLECTBNAETCA C MOMOLLBI UHOUBMAYANbHbIX PErynsaTOpPOB (PYYHOro UM aBToMaTtu-
4YecKoro AencTBusl), yCTaHaBnMBaeMbIX Ha NOoABOAKax K npubopam mnu BCTPOEHHbLIX B
OTONUTENbHBLIN NPUBOP.

CornacHo CHuI1 [10] otonuTenbHble NPUOOPbLI B XKUMbIX MOMELLEHUAX OOSTKHbI,
Kak npaBumo, ocHaliaTbCs TepMocTatamu, T.e. NPy COOTBETCTBYOLEM 0O6OCHOBaHWUU
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BO3MOXHO NMpUMeHeHue pyyHon perynupyrowien apmatypbl. Otmetum, yto MICH 2.01-
99 [11] 6onee XECTKO TPEOYIT YCTAaHOBKY TEPMOCTATOB Y OTONUTESbHbLIX NPUBOPOB.

XapakTepHasa Onis YacTM OTEYEeCTBEHHOW CrpaBO4YHOM M ydebHOW nuTepaTypbl
cxema o6BA3KM oTonuTenbHoro npmbopa 6e3 BCTPOEHHOro TepMocTaTa npegycmaTpu-
BaeT YCTaHOBKY perynvpyrowen apMmaTtypbl TONbKO Ha ropsiien nogsogke. lNMpu Takoun
cxeme 06B5a3ku, No gaHHeim OO0 «Butatepm», Npyn NOAHOM 3aKpbITUWN PErynupyoLLen
apMartypbl, OCTaToyHas TennooThaya pagnaropa ¢ HOMUHaMNbHBIM TEMNMOBbIM NMOTOKOM
okoso 1 kBT npu ycnosHoMm guameTtpe nogsogswmx Tensionposodos 15 Mm coctaenseT
25+35%. OTO 0b6BbACHAETCS TEeM, YTO MO BEPXHEW YACTM HWKHEW MNOABOOKN rOpsiHMn
TennoHocuTenb nonagaet B Npubop, a MO HWXHEW 4acTu TOW >Xe MOABOAKM 3aMEeTHO
OXNaXOEHHbIN BO3BpaLLAeTCa B CTOSK uUnv passoadwmin tennonposod. Noatomy OO0
«Butatepm» pekomeHayeT Ha HWXHen nogsoake kK paguatopy «Profil Ky yctaHasnu-
BaTb [OOMOSMHUTENbHO UMPKYNAUMOHHBIA  TOPMO3 UMM CheuuarnbHyl0  3anopHo-
perynupytoLlyto apmaTtypy (puc. 1.14 n 1.15).

Y paguatopoB «Profil K» Ha HWXHUX NnoaBOAKax MOryT MOHTUMPOBATLCS, B YacT-
HOCTW, 3anopHble knanaHbl Tuna RLV doumpmbl «[daHdocey», RL-1 pupmbl «HERZ Arma-
turen» unn ux aHanorn gpyrmx upM. Takve KnanaHbl NO3BOMAKT OTKMKYATb OTOMU-
TenbHble NPMBOPLI ANA UX AeMOHTaXa UM TeXHMYecKoro obcnyxmsaHus 6e3 onopox-
HeHnst Bcen cnctembl. OHM MOTyT BbITb YKOMMNIIEKTOBAHbLI CMYCKHBIM KPaHOM.

1.18. [1na mogenen paguatopoB CO BCTPOEH- S
HbIM TEPMOCTATOM N HWXHUMWU MPUCOEANHUTESTbHbI- W
MK naTpybkaMmy MOXHO peKOMeHAOBaTb, Hanpuvep,
npucoeanHuTeneHble y3nbl Tuna «Multiflex V» cup-
Mbl «Oventrop» (C LUMPOKMMU YHKLMOHANBHBIMU

BO3MOXXHOCTSAMW) UMK 3aNOPHO-NPUCOeANHUTENbHbIE Puc. 1.17. CTaHaapTHbIE Y3
KnanaHol H-obpasHoro Tuna apyrmx dupm (puc. [NS QOHHOIO MOAKIYEHUS
1.17), koTopble MOryT ObITb UCMOMNb30BaHbI B OAHO- BEHTUNbHOrO pagunaTopa

TPYOHbLIX U B ABYXTPYOHLIX cuctemax otonnenus. C

NX NMOMOLLbIO MOXHO Takke OTKMIYUTbL pagmMaTop ANs ero AeMOHTaXa Ui TEXHUYECKOo-
ro obcnyxmBaHus 6e3 onopoXXHEHUSI BCEM CUCTEMbI OToMnNeHus. KnanaH MoxeT npuco-
eanHATBCA K WwTtyuepam paguatopa G %" AG. YHuBepcanbHble H-obpasHble knanaHbl
UM MX aHanoryu nNocTaBnAlTCS C 3aBOAA-U3rOTOBUTENS HACTPOEHHbIMU AN NPUMEHE-
HUA B ABYXTPYOHOM CUCTEME OTOMMEHUS, T.€. C 3aKpbITbiIM BCTPOEHHbIM Bannacom. lNe-
PEeKNoYeHne knanaHa ans paboTtbl B OAHOTPYOHOM CUCTEME MPOM3BOAUTCS NPOCTbIM
BpallleHneM 3aTBopa bannaca, npu kKoTopom obecneynBaeTcs BO3MOXHOCTb perynmpo-
BaHWSA JONW TENNOHOCUTENS, 3aTEKatoLLEero B pagnaTop.

1.19. B cnyyae pasmelleHust Tep-
MOCTaTU4ECKMX INIEMEHTOB (TepMocCTa- a) 6) @
TMYECKUX FOMIOBOK) B HMLWIAX 4SS OTONu-
TenbHbIX NPUOOPOB NN NEPEKPLITUS UX
AEKOpaTUBHBLIMW 3KpaHaMu (3aHaBecka-
Mu)  Heobxogumo  npegycmaTpuBaTtb — og—
YyCTaHOBKY TEPMOCTaTU4ECKOW FONOBKMN C Puc. 1.18.

6)

BbIHOCHbIM gdaTtymkom (puc.1.18). Ha
cxeme 1.18a nokasaHa rorioBka TepmocTaTa C BbIHOCHbIM [JaTYMKOM W KanunnsapHou
Tpybkon, Ha cxeme 1.186 — ronoBka TepMmocTaTa C BbIHOCHOW PEerynmpoBKOM U Ha CXeme
1.18B — aneKkTpoHHasa TepMocTaTMyecKkas rornoeka (TepMonpuBoa).

1.20. Ona HopmanbHONW paboTbl CUCTEMbI OTOMMEHUS CTOSKM LOMXKHblI ObITb
OCHalLleHbl 3anopHo-perynupylowen apmatypoun, obecneymBarowen Heobxoanmbie
pacxoibl TernroHOCUTENdA MO CTOsikaM B TeYeHwe BCero OTOMUTENbHOro nepuoga wu
CrycK BOAbl U3 HUX Npu HeobxoammocTu. Onsa aTux uenen MoryT 6biTb MCNOMb30BaHbI,
Hanpumep, perynatopbl nepenaja gasneHna unu pacxoga.
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1.21. Ecnu 3arpsasHeHna B TennoHocUTene npesbiwatoT HopMbl [3], TO Ans cTta-
OGunbHOM paboTbl TEPMOCTATOB M perynupytowen apmaTtypbl HeobxoaMmMo ocHalwaTtb
CUCTEMY OTOMNEHNS PUNbTPaMKU, B TOM YMCHE U NOCTOSKOBbIMKU, U obecneunBaTtb MUX
HOpMarbHYHO aKcnnyaTtauuo. B cuctemax otonneHus ¢ He3aBUCMMOW CXEeMOW MoaCco-
edVHEeHna AN noagep)aHus TpebyemMoro kadyectBa TennoOHOCUMTENS LenecoobpasHo
NPUMEHATb cenapaTopsbl.

1.22. Ha puc. 1.19 nokasaHa cxema NokBapTUPHOW CUCTEMbI OTOMNSEHUS C NINH-
TYCHOW pa3BoOAKOW TennonpoBoaoB. B oTeyecTBEHHOM NpakTUKe UCMONb3YETCS TaKkxKe U
ny4yeBas pa3Bojka TennonpoBoAoB OT obLiero Ansa KBapTMpbl konnektopa. lNMoksapTup-
Hble CUCTEMbI NO3BONAT Hanbonee o6BHLEKTMBHO OnpeaensaTb pacxon TENOBOW 3Hep-
TN C NOMOLLbIO TEMMOCYETYNKOB U perynmpoBaThb TENNOOTAAYY OTAENbHbIX NPUGOPOB.

PasBogsawume TtennonpoBodbl B 3TUX A—
cucTemMax, Kak npaBuno, Tennou3onnpoBaH- 1'4 —
Hble, NpW Jly4eBOM CXeme MNpoKnaabiBaloT B < '_7
obonoykax 13 rodpuUpPoBaHHbIX NOSIMMEPHbIX o T i
Tpy6 Mnn TepMonsonsaumMm TOSLUHON He Me- s T
Hee 9 MM ¥ 3anMBalOT LEMEHTOM BbICOKUX | \vra
MapoK C nnacTuukaTopomM C TOJSILMHON . i =ﬁ
CNnos LIeMEHTHOro MOKpbITUSS He MeHee 40 _a// | T
MM MO creumanbHOW TEXHOMNOrMM Mo BCEW - 1 =
nrowagn nona. .—_ﬁﬁ 4 ||

Mpn NAUMHTYCHOM npoKnagke MoryT 1
MCNonb30BaTbCs cheunanbHble  OeKopupy- L N s o =
oLne MNIUHTYCbl 3aBOACKOro W3roToBIEHUS
(06bl4HO M3 NONUMEpPHBIX MaTepuasos). s

1.23. Npun ncnonb3oBaHnn pacnpene- ” i
nutenen CTOMMOCTU TennoTsl [12] Ans y4é- 1?? T | §
Ta pacxoda TenroBOM 3HEepPrn Ha oTonne- = J
HMEe OHW YCTaHaBNUBAKTCH Ha cepeguHe
dpoHTanbHOM NaHenu, Ha BbicoTe 1/4 oT eé p

nc. 1.19. [iByxtpybHas nnnmHTycHas

BEpXa. , NOKBapTMpHasi pa3Boaka marucrpanei

1.24. KomnaHusa «Kermi» npegnaraet CUCTEMBI OTOMMEHMS

ANs cneunannctoB Mo NPOEKTUPOBAHUID CU-
cTteM otonneHus nporpammy «Kermi Xcalc», opyeHTMpOBaHHYO Ha NPpUMEHeHne cob-
CTBEHHOro obopygoBaHusi. B gaHHOW nporpamme npvBedeHbl Takke cBedeHusa ans
noabopa naHenbHbIX paguatopos cepumn «Kermi Therm X2».

1.25. CtanbHble naHenbHble pagnaTopbl «Kermi Therm X2» cepTudumumpoBaHsb!
cornacHo DIN EN IS0 9001:2008, DIN EN IS0 14001:2004, DIN EN IS0 50001:2011 n
FOCT P, a Takke oTBevatoT TpeboBaHmsam BAGUV.

1.26. CBegeHust 0 ctouMmocTu paguaTtopoB «Kermi Therm X2» Ha oTeyecTBeEH-
HOM pblHKE C YY4ETOM IMOKOM CMUCTEMbI CKMAOK 3aKa3umMK MOXET MOoNy4uMTb Ha 3aBoje-
N3roToBUTENE WM B €ro POCCUMMACKOM MNpeacTaBUTENbCTBE (PEKBM3UTLI yKasaHbl B 1.
1.1).

1.27. Komnanua «Kermi» nOoCTOsiHHO paboTaeT Haf COBEpPLUEHCTBOBAHNEM CBOMX
oTonuTENbHbIX NPUBOPOB N OCTaBNAeT 3a cobon NpaBo Ha BHECEHNE U3MEHEHWNIN B KOH-
CTPYKLMIO U3OENUN N TEXHONOIMYECKUIN pernameHT ux u3rotoBneHus B ntoboe Bpems
6e3 npeaBapuUTENbLHOIO YBEOOMIEHUS, €CMNN TOMBbKO OHU HE MEHSIIOT OCHOBHbIX TENJSO-
BblX, TMAPABAMYECKUX U MPOYHOCTHbBIX XapaKTePUCTUK NMPOAYKLNN.

1.28. OO0 «Butatepm» He HECET OTBETCTBEHHOCTM 3a Kakue-nmbo owmnbku B
KaTanorax, 6powtopax unu gpyrmx neyaTHbIX MaTepuanax, M3 KOTopbiX 3aMMCTBOBaHbI
MaTtepuanbl HacTosALWMX pekoMeHaaumn 6e3 cornacoBaHus ¢ nx paspaboTymkamu.



Ta6bnuua 1.3. HomeHknaTypa U TeXHMYeCKNe XapaKTePUCTUKMN CTaNbHbIX
naHenbHbIX paguaTtopoB «Therm X2 Profil-K» (FKO0), «Therm X2 Profil-V» (FTV)
n «Therm X2 Profil-VM» (FTM) komnaHuu «Kermi»

KpaTtkoe HOMI/I-V FaBapuTHble Macca I'Inou.lan|3 OBLEM
yCroBHOE HanbHbI paamepbl, MM okpawen- | Hapyxeon | o
o6osHaye- | Tennosoii NoBEPXHO-

HWe paguna- MoTOoK Boicota | [nuwa | HOTO PAAM- | 0 arpe- | PAANE
Topa Ou. BT H BL aTtopa, Kkr BaF w2 | TOP& M

10-05-04 323 400 4,6 0,46 1,08
10-05-05 404 500 5,5 0,58 1,35
10-05-06 484 600 6,5 0,70 1,62
10-05-07 565 700 7,4 0,81 1,89
10-05-08 646 800 8,4 0,93 2,16
10-05-09 726 900 9,3 1,04 2,43
10-05-10 807 1000 10,3 1,16 2,70
10-05-11 888 1100 11,2 1,28 2,97
10-05-12 968 500 1200 12,2 1,39 3,24
10-05-13 1049 1300 13,1 1,51 3,51
10-05-14 1130 1400 14,1 1,62 3,78
10-05-16 1291 1600 16,0 1,86 4,32
10-05-18 1453 1800 17,9 2,09 4,86
10-05-20 1614 2000 19,8 2,32 5,40
10-05-23 1856 2300 22,7 2,67 6,21
10-05-26 2098 2600 25,5 3,02 7,02
10-05-30 2421 3000 29,3 3,48 8,10
10-06-04 374 400 5,3 0,56 1,26
10-06-05 468 500 6,5 0,70 1,57
10-06-06 562 600 7,6 0,83 1,89
10-06-07 655 700 8,7 0,97 2,20
10-06-08 749 800 9,9 1,11 2,52
10-06-09 842 900 11,0 1,25 2,83
10-06-10 935 1000 12,2 1,39 3,15
10-06-11 1030 1100 13,3 1,53 3,46
10-06-12 1123 600 1200 14,4 1,67 3,78
10-06-13 1217 1300 15,6 1,81 4,10
10-06-14 1310 1400 16,7 1,95 4,41
10-06-16 1498 1600 19,0 2,22 5,04
10-06-18 1685 1800 21,3 2,50 5,67
10-06-20 1872 2000 23,6 2,78 6,30
10-06-23 2153 2300 27,0 3,20 7,24
10-06-26 2434 2600 30,4 3,61 8,19
10-06-30 2808 3000 35,0 4,17 9,45

21
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1.3

lpodormkeHue mabisn.
KpaTtkoe Homu- FaGapuTHble M Mnowaab ..

- acca . | O6bém

yCnoBHoe HamnbHbIA pasMepbl, MM OKpALLIGH- Hapy>XHOW BOb! B

obo3Hauve- TennoBou NOBEPXHO-

HWe paguna- MoTOoK Boicota | Onuwa | HOTO PAAM- | o0 arpe- | PAANE

Topa Quy, BT H BL aTtopa, Kr Ba F, M2 Tope, N
11-03-04 326 400 4,6 0,94 0,72
11-03-05 408 500 5,5 1,17 0,90
11-03-06 490 600 6,3 1,40 1,08
11-03-07 571 700 7,2 1,64 1,26
11-03-08 653 800 8,1 1,87 1,44
11-03-09 734 900 9,0 2,11 1,62
11-03-10 816 1000 9,9 2,34 1,80
11-03-11 898 1100 10,8 2,57 1,98
11-03-12 979 300 1200 11,7 2,81 2,16
11-03-13 1061 1300 12,6 3,04 2,34
11-03-14 1142 1400 13,5 3,28 2,52
11-03-16 1306 1600 15,3 3,74 2,88
11-03-18 1469 1800 17,2 4,21 3,24
11-03-20 1632 2000 19,0 4,68 3,60
11-03-23 1877 2300 21,7 5,38 4,14
11-03-26 2122 2600 24,4 6,08 4,68
11-03-30 2448 3000 28,0 7,02 5,40
11-04-04 415 400 5,9 1,28 0,90
11-04-05 518 500 7,1 1,60 1,12
11-04-06 622 600 8,3 1,92 1,35
11-04-07 726 700 9,4 2,24 1,57
11-04-08 830 800 10,7 2,56 1,80
11-04-09 933 900 11,9 2,88 2,02
11-04-10 1037 1000 13,1 3,20 2,25
11-04-11 1141 1100 14,3 3,52 2,48
11-04-12 1244 400 1200 15,6 3,84 2,70
11-04-13 1348 1300 16,8 4,16 2,93
11-04-14 1452 1400 18,0 4,48 3,15
11-04-16 1659 1600 20,4 5,12 3,60
11-04-18 1867 1800 23,0 5,76 4,05
11-04-20 2074 2000 25,4 6,40 4,50
11-04-23 2385 2300 29,1 7,36 5,18
11-04-26 2696 2600 32,8 8,32 5,85
11-04-30 3111 3000 37,6 9,60 6,75




23

lpodormkeHue mabn. 1.3

KpaTtkoe HOMI/I-V FaGapuTHble Macca I'Inomamz OBLEM
yCnoBHoe HamnbHbIA pasMepbl, MM OKpALLIGH- Hapy>XHOW BOb! B
obo3Hauve- TennoBou NOBEPXHO-

HWe paguna- MoTOoK Boicota | Onuwa | HOTO PAAM- | o0 arpe- | PAANE
Topa Quy, BT H BL aTtopa, Kr Ba F, M2 Tope, N

11-05-04 503 400 7,2 1,62 1,08
11-05-05 628 500 8,7 2,03 1,35
11-05-06 754 600 10,2 2,44 1,62
11-05-07 880 700 11,7 2,84 1,89
11-05-08 1006 800 13,3 3,25 2,16
11-05-09 1131 900 14,8 3,65 2,43
11-05-10 1257 1000 16,3 4,06 2,70
11-05-11 1383 1100 17,9 4,47 2,97
11-05-12 1508 500 1200 19,4 4,87 3,24
11-05-13 1634 1300 21,0 5,28 3,51
11-05-14 1760 1400 22,5 5,68 3,78
11-05-16 2011 1600 25,6 6,50 4,32
11-05-18 2263 1800 28,8 7,31 4,86
11-05-20 2514 2000 31,9 8,12 5,40
11-05-23 2891 2300 36,5 9,34 6,21
11-05-26 3268 2600 41,1 10,56 7,02
11-05-30 3771 3000 47,3 12,18 8,10
11-06-04 591 400 8,5 1,97 1,26
11-06-05 739 500 10,4 2,46 1,57
11-06-06 887 600 12,2 2,95 1,89
11-06-07 1035 700 14,0 3,44 2,20
11-06-08 1182 800 15,8 3,94 2,52
11-06-09 1330 900 17,7 4,43 2,83
11-06-10 1478 1000 19,6 4,92 3,15
11-06-11 1626 1100 21,4 5,41 3,47
11-06-12 1774 600 1200 23,3 5,90 3,78
11-06-13 1921 1300 25,2 6,40 4,10
11-06-14 2069 1400 27,0 6,89 4,41
11-06-16 2365 1600 30,7 7,87 5,04
11-06-18 2660 1800 34,6 8,86 5,67
11-06-20 2956 2000 38,3 9,84 6,30
11-06-23 3399 2300 43,9 11,32 7,24
11-06-26 3843 2600 49,5 12,79 8,19
11-06-30 4434 3000 56,9 14,76 9,45
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lpodormkeHue mabn. 1.3

KpaTtkoe HOMI/I-V FaGapuTHble Macca I'Inomamz OBLEM
yCnoBHoe HamnbHbIA pasMepbl, MM OKpALLIGH- Hapy>XHOW BOb! B
obo3Hauve- TennoBou NOBEPXHO-

HWe paguna- MoTOoK Boicota | Onuwa | HOTO PAAM- | o0 arpe- | PAANE
Topa Quy, BT H BL aTtopa, Kr Ba F, M2 Tope, N

12-03-04 438 400 6,4 0,98 1,44
12-03-05 548 500 7,8 1,23 1,80
12-03-06 657 600 9,2 1,48 2,16
12-03-07 766 700 10,5 1,72 2,52
12-03-08 876 800 11,9 1,97 2,88
12-03-09 986 900 13,2 2,21 3,24
12-03-10 1095 1000 14,7 2,46 3,60
12-03-11 1204 1100 16,0 2,71 3,96
12-03-12 1314 300 1200 17,4 2,95 4,32
12-03-13 1424 1300 18,8 3,20 4,68
12-03-14 1533 1400 20,2 3,44 5,04
12-03-16 1752 1600 23,0 3,94 5,76
12-03-18 1971 1800 25,8 4,43 6,48
12-03-20 2190 2000 28,5 4,92 7,20
12-03-23 2518 2300 32,6 5,66 8,28
12-03-26 2847 2600 36,7 5,98 9,36
12-03-30 3285 3000 42,2 7,38 10,80
12-04-04 550 400 8,4 1,34 1,80
12-04-05 688 500 10,2 1,67 2,25
12-04-06 825 600 12,0 2,00 2,70
12-04-07 962 700 13,9 2,34 3,15
12-04-08 1100 800 15,7 2,67 3,60
12-04-09 1238 900 17,6 3,01 4,05
12-04-10 1275 1000 19,5 3,34 4,50
12-04-11 1512 1100 21,3 3,67 4,95
12-04-12 1650 400 1200 23,1 4,01 5,40
12-04-13 1788 1300 25,0 4,34 5,85
12-04-14 1925 1400 26,9 4,68 6,30
12-04-16 2200 1600 30,6 5,34 7,20
12-04-18 2475 1800 34,4 6,01 8,10
12-04-20 2750 2000 38,0 6,68 9,00
12-04-23 3162 2300 43,6 7,68 10,35
12-04-26 3575 2600 49,1 8,68 11,70
12-04-30 4125 3000 56,5 10,02 13,50
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lpodormkeHue mabn. 1.3

KpaTtkoe HOMI/I-V FaGapuTHble Macca I'Inomamz OBLEM
yCnoBHoe HamnbHbIA pasMepbl, MM OKpALLIGH- Hapy>XHOW BOb! B
obo3Hauve- TennoBou NOBEPXHO-

HWe paguna- MoTOoK Boicota | Onuwa | HOTO PAAM- | o0 arpe- | PAANE
Topa Quy, BT H BL aTtopa, Kr Ba F, M2 Tope, N

12-05-04 654 400 10,3 1,69 2,16
12-05-05 818 500 12,6 2,11 2,70
12-05-06 981 600 15,0 2,53 3,24
12-05-07 1144 700 17,3 2,95 3,78
12-05-08 1308 800 19,6 3,38 4,32
12-05-09 1472 900 21,9 3,80 4,86
12-05-10 1635 1000 24,3 4,22 5,40
12-05-11 1798 1100 26,6 4,64 5,94
12-05-12 1962 500 1200 28,9 5,06 6,48
12-05-13 2126 1300 31,2 5,49 7,02
12-05-14 2289 1400 33,6 5,91 7,56
12-05-16 2616 1600 35,2 6,75 8,64
12-05-18 2943 1800 42,9 7,60 9,72
12-05-20 3270 2000 47,6 8,44 10,80
12-05-23 3760 2300 54,5 9,71 12,42
12-05-26 4251 2600 61,5 10,97 14,04
12-05-30 4905 3000 70,8 12,66 16,20
12-06-04 763 400 12,3 2,04 2,52
12-06-05 954 500 15,1 2,55 3,15
12-06-06 1145 600 17,8 3,06 3,78
12-06-07 1336 700 20,6 3,57 4,41
12-06-08 1526 800 23,4 4,08 5,04
12-06-09 1717 900 26,2 4,59 5,67
12-06-10 1908 1000 29,0 5,10 6,30
12-06-11 2099 1100 31,8 5,61 6,93
12-06-12 2290 600 1200 34,6 6,12 7,56
12-06-13 2480 1300 37,4 6,63 8,19
12-06-14 2671 1400 40,3 7,14 8,82
12-06-16 3053 1600 45,9 8,16 10,08
12-06-18 3434 1800 51,5 9,18 11,34
12-06-20 3816 2000 57,1 10,20 12,60
12-06-23 4388 2300 65,5 11,73 14,49
12-06-26 4961 2600 73,9 13,26 16,39
12-06-30 5724 3000 85,1 15,30 18,90
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lpodormkeHue mabn. 1.3

KpaTtkoe HOMI/I-V FaGapuTHble Macca I'Inomamz OBLEM
yCnoBHoe HamnbHbIA pasMepbl, MM OKpALLIGH- Hapy>XHOW BOb! B
obo3Hauve- TennoBou NOBEPXHO-

HWe paguna- MoTOoK Boicota | Onuwa | HOTO PAAM- | o0 arpe- | PAANE
Topa Quy, BT H BL aTtopa, Kr Ba F, M2 Tope, N
22-03-04 572 400 7,5 1,41 1,44
22-03-05 715 500 9,1 1,76 1,80
22-03-06 858 600 10,6 2,11 2,16
22-03-07 1001 700 12,2 2,46 2,52
22-03-08 1144 800 13,8 2,82 2,88
22-03-09 1287 900 15,4 3,17 3,24
22-03-10 1430 1000 17,0 3,52 3,60
22-03-11 1573 1100 18,6 3,87 3,96
22-03-12 1716 300 1200 20,2 4,22 4,32
22-03-13 1859 1300 21,7 4,58 4,68
22-03-14 2002 1400 23,5 4,93 5,04
22-03-16 2288 1600 26,6 5,63 5,76
22-03-18 2574 1800 29,8 6,34 6,48
22-03-20 2860 2000 33,0 7,04 7,20
22-03-23 3289 2300 37,7 8,10 8,28
22-03-26 3718 2600 42,5 9,15 9,36

22-03-30 4290 3000 48,8 10,56 10,80
22-04-04 720 400 9,9 1,93 1,80
22-04-05 900 500 12,0 2,41 2,25
22-04-06 1080 600 14,1 2,89 2,70
22-04-07 1260 700 16,3 3,37 3,15
22-04-08 1440 800 18,4 3,86 3,60
22-04-09 1620 900 20,6 4,34 4,05
22-04-10 1800 1000 22,8 4,82 4,50
22-04-11 1980 1100 249 5,30 4,95
22-04-12 2160 400 1200 27,1 5,78 5,40
22-04-13 2340 1300 29,2 6,27 5,85
22-04-14 2520 1400 31,5 6,75 6,30
22-04-16 2880 1600 35,8 7,71 7,20
22-04-18 3240 1800 40,2 8,68 8,10
22-04-20 3600 2000 44 .4 9,64 9,00
22-04-23 4140 2300 50,9 11,09 10,35
22-04-26 4680 2600 57,4 12,53 11,70
22-04-30 5400 3000 66,0 14,44 13,50
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lpodormkeHue mabn. 1.3

KpaTtkoe HOMI/I-V FaGapuTHble Macca I'Inomamz OBLEM
yCnoBHoe HamnbHbIA pasMepbl, MM OKpALLIGH- Hapy>XHOW BOb! B
obo3Hauve- TennoBou NOBEPXHO-

HWe paguna- MoTOoK Boicota | Onuwa | HOTO PAAM- | o0 arpe- | PAANE
Topa Quy, BT H BL aTtopa, Kr Ba F, M2 Tope, N
22-05-04 870 400 12,2 2,45 2,16
22-05-05 1088 500 14,9 3,06 2,70
22-05-06 1305 600 17,6 3,67 3,24
22-05-07 1522 700 20,3 4,28 3,78
22-05-08 1740 800 23,0 4,90 4,32
22-05-09 1958 900 25,8 5,51 4,86
22-05-10 2175 1000 28,6 6,12 5,40
22-05-11 2392 1100 31,3 6,73 5,94
22-05-12 2610 500 1200 34,0 7,34 6,48
22-05-13 2828 1300 36,7 7,96 7,02
22-05-14 3045 1400 39,6 8,57 7,56
22-05-16 3480 1600 45,0 9,79 8,64
22-05-18 3915 1800 50,5 11,02 9,72
22-05-20 4350 2000 55,9 12,24 10,80
22-05-23 5002 2300 64,1 14,08 12,42
22-05-26 5655 2600 72,3 15,91 14,04

22-05-30 6525 3000 83,2 18,36 16,20
22-06-04 1013 400 14,6 2,97 2,52
22-06-05 1266 500 17,8 3,71 3,15
22-06-06 1520 600 21,1 4,45 3,78
22-06-07 1773 700 24,4 5,19 4,41
22-06-08 2026 800 27,7 5,94 5,04
22-06-09 2280 900 31,0 6,68 5,67
22-06-10 2533 1000 34,3 7,42 6,30
22-06-11 2786 1100 37,6 8,16 6,93
22-06-12 3040 600 1200 40,9 8,90 7,56
22-06-13 3293 1300 442 9,65 8,19
22-06-14 3546 1400 47,6 10,39 8,82
22-06-16 4053 1600 54,2 11,87 10,08
22-06-18 4559 1800 60,8 13,36 11,34
22-06-20 5066 2000 67,4 14,84 12,60
22-06-23 5826 2300 77,2 17,07 14,49
22-06-26 6586 2600 87,2 19,29 16,38
22-06-30 7599 3000 100,4 22,26 18,90
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lpodormkeHue mabn. 1.3

KpaTtkoe HOMI/I-V FaGapuTHble Macca I'Inomamz OBLEM
yCnoBHoe HamnbHbIA pasMepbl, MM OKpALLIGH- Hapy>XHOW BOb! B
obo3Hauve- TennoBou NOBEPXHO-

HWe paguna- MoTOoK Boicota | Onuwa | HOTO PAAM- | o0 arpe- | PAANE
Topa Quy, BT H BL aTtopa, Kr Ba F, M2 Tope, N
33-03-04 784 400 11,2 2,11 2,16
33-03-05 980 500 13,5 2,64 2,70
33-03-06 1176 600 15,9 3,17 3,24
33-03-07 1372 700 18,2 3,70 3,78
33-03-08 1568 800 20,6 4,22 4,32
33-03-09 1764 900 22,9 4,75 4,86
33-03-10 1960 1000 25,4 5,28 5,40
33-03-11 2156 1100 27,8 5,81 5,94
33-03-12 2352 300 1200 30,2 6,34 6,48
33-03-13 2548 1300 32,4 6,86 7,02
33-03-14 2744 1400 35,1 7,39 7,56
33-03-16 3136 1600 39,8 8,45 8,64
33-03-18 3528 1800 44,6 9,50 9,72
33-03-20 3920 2000 49,3 10,56 10,80
33-03-23 4508 2300 56,4 12,14 12,42
33-03-26 5096 2600 63,6 13,73 14,04

33-03-30 5880 3000 73,1 15,84 16,20
33-04-04 989 400 14,5 2,89 2,70
33-04-05 1236 500 17,9 3,62 3,38
33-04-06 1483 600 21,1 4,34 4,05
33-04-07 1730 700 24,3 5,06 4,73
33-04-08 1978 800 27,5 5,78 5,40
33-04-09 2225 900 30,7 6,51 6,07
33-04-10 2472 1000 34,1 7,23 6,75
33-04-11 2719 1100 37,3 7,95 7,42
33-04-12 2966 400 1200 40,5 8,68 8,10
33-04-13 3214 1300 43,6 9,40 8,77
33-04-14 3461 1400 47,2 10,12 9,45
33-04-16 3955 1600 53,6 11,57 10,80
33-04-18 4450 1800 60,1 13,01 12,15
33-04-20 4944 2000 66,5 14,46 13,50
33-04-23 5686 2300 76,1 16,63 15,52
33-04-26 6427 2600 85,9 18,80 17,54
33-04-30 7416 3000 98,9 21,69 20,24
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lpodormkeHue mabn. 1.3

KpaTtkoe HOMI/I-V FaGapuTHble Macca I'Inomamz OBLEM
yCnoBHoe HamnbHbIA pasMepbl, MM OKpALLIGH- Hapy>XHOW BOb! B
obo3Hauve- TennoBou NOBEPXHO-

HWe paguna- MoTOoK Boicota | Onuwa | HOTO PAAM- | o0 arpe- | PAANE
Topa Quy, BT H BL aTtopa, Kr Ba F, M2 Tope, N
33-05-04 1198 400 18,2 3,67 3,24
33-05-05 1497 500 22,2 4,59 4,05
33-05-06 1796 600 26,3 5,51 4,86
33-05-07 2096 700 30,4 6,43 5,67
33-05-08 2395 800 34,4 7,34 6,48
33-05-09 2695 900 38,5 8,26 7,29
33-05-10 2994 1000 42,7 9,18 8,10
33-05-11 3293 1100 46,8 10,10 8,91
33-05-12 3593 500 1200 50,9 11,02 9,72
33-05-13 3892 1300 54,8 11,93 10,53
33-05-14 4192 1400 59,3 12,85 11,34
33-05-16 4790 1600 67,4 14,69 12,96
33-05-18 5389 1800 75,6 16,52 14,58
33-05-20 5988 2000 83,7 18,36 16,20
33-05-23 6886 2300 95,9 21,11 18,63
33-05-26 7784 2600 108,3 23,87 21,06

33-05-30 8982 3000 124,7 27,54 24,30
33-06-04 1378 400 21,7 4,45 3,78
33-06-05 1722 500 26,6 5,56 4,72
33-06-06 2066 600 31,5 6,68 5,67
33-06-07 2411 700 36,5 7,79 6,61
33-06-08 2755 800 41,4 8,90 7,56
33-06-09 3100 900 46,3 10,02 8,50
33-06-10 3444 1000 51,4 11,13 9,45
33-06-11 3788 1100 56,3 12,24 10,40
33-06-12 4133 600 1200 61,3 13,36 11,34
33-06-13 4477 1300 66,1 14,47 12,29
33-06-14 4822 1400 71,4 15,58 13,23
33-06-16 5510 1600 81,2 17,81 15,12
33-06-18 6199 1800 91,1 20,03 17,01
33-06-20 6888 2000 101,0 22,26 18,90
33-06-23 7921 2300 115,8 25,60 21,73
33-06-26 8954 2600 130,6 28,94 24,57
33-06-30 10033 3000 150,5 33,39 28,35




Ta6nuua 1.4. HomeHKnaTypa N TeXHN4YeCKne XapaktepuCcTtukum CtaribHbiX

naHenbHbIX paguatopoB «Therm X2 Plan-K Hygiene» (PKO, PHO)

n «Therm X2 Plan-V Hygiene» (PTV) donpmbl «Kermi»

KpaTtkoe HOMI/I-V FaBapuTHble Macca I'Inou.lan|3 OBLEM
yCroBHOE HanbHbI paamepbl, MM okpawen- | Hapyxeon | o
o6osHaye- | Tennosoii NoBEPXHO-

HWe paguna- MoTOoK Boicota | [nuwa | HOTO PAAM- | 0 arpe- | PAANE
Topa Ou. BT H BL aTtopa, Kkr BaF w2 | TOP& M

10-05-04 282 405 6,3 0,44 1,08
10-05-05 352 505 7,7 0,54 1,35
10-05-06 421 605 9,1 0,65 1,62
10-05-07 491 705 10,5 0,76 1,89
10-05-08 561 805 11,9 0,87 2,16
10-05-09 630 905 13,3 0,98 2,43
10-05-10 700 1005 14,6 1,09 2,70
10-05-11 770 1105 16,0 1,20 2,97
10-05-12 839 505 1205 17,4 1,31 3,24
10-05-13 909 1305 18,8 1,42 3,51
10-05-14 979 1405 20,2 1,53 3,78
10-05-16 1118 1605 22,9 1,74 4,32
10-05-18 1257 1805 25,8 1,96 4,86
10-05-20 1396 2005 25,6 2,17 5,40
10-05-23 1605 2305 32,7 2,50 6,21
10-05-26 1814 2605 36,9 2,82 7,02
10-05-30 2093 3005 42,4 3,26 8,10
10-06-04 329 405 7,4 0,52 1,26
10-06-05 411 505 9,1 0,65 1,57
10-06-06 492 605 10,7 0,78 1,89
10-06-07 573 705 12,4 0,91 2,20
10-06-08 654 805 14,0 1,04 2,52
10-06-09 736 905 15,7 1,17 2,83
10-06-10 817 1005 17,3 1,30 3,15
10-06-11 898 1105 19,0 1,43 3,46
10-06-12 980 605 1205 20,7 1,56 3,78
10-06-13 1061 1305 22,3 1,69 4,10
10-06-14 1142 1405 24,0 1,82 4,41
10-06-16 1305 1605 27,3 2,08 5,04
10-06-18 1467 1805 30,7 2,33 5,67
10-06-20 1630 2005 34,0 2,59 6,30
10-06-23 1874 2305 38,9 2,98 7,24
10-06-26 2118 2605 43,9 3,37 8,19
10-06-30 2443 3005 50,5 3,89 9,45

30



31
1.4

lpodormkeHue mabisn.
KpaTtkoe Homu- FaGapuTHble M Mnowaab ..
- acca . | O6bém

yCnoBHoe HamnbHbIA pasMepbl, MM OKpALLIGH- Hapy>XHOW BOb! B

obo3Hauve- TennoBou NOBEPXHO-

HWe paguna- MoTOoK Boicota | Onuwa | HOTO PAAM- | o0 arpe- | PAANE
Topa Quy, BT H BL aTtopa, Kr Ba F, M2 Tope, N
20-03-04 347 405 6,8 0,54 1,44
20-03-05 432 505 8,2 0,68 1,80
20-03-06 518 605 9,7 0,81 2,16
20-03-07 603 705 11,1 0,95 2,52
20-03-08 689 805 12,5 1,08 2,88
20-03-09 774 905 13,9 1,22 3,24
20-03-10 860 1005 15,5 1,35 3,60
20-03-11 946 1105 16,9 1,49 3,96
20-03-12 1031 305 1205 18,3 1,62 4,32
20-03-13 1117 1305 19,8 1,76 4,68
20-03-14 1202 1405 21,4 1,89 5,04
20-03-16 1373 1605 24,3 2,16 5,76
20-03-18 1545 1805 27,2 2,43 6,48
20-03-20 1716 2005 30,1 2,69 7,20
20-03-23 1972 2305 34,4 3,09 8,28
20-03-26 2229 2605 38,8 3,50 9,36
20-03-30 2571 3005 44,6 4,04 10,80
20-04-04 426 405 8,6 0,72 1,80
20-04-05 532 505 10,5 0,90 2,25
20-04-06 637 605 12,4 1,08 2,70
20-04-07 742 705 14,3 1,26 3,15
20-04-08 847 805 16,2 1,44 3,60
20-04-09 953 905 18,1 1,62 4,05
20-04-10 1058 1005 20,1 1,80 4,50
20-04-11 1163 1105 22,0 1,98 4,95
20-04-12 1269 405 1205 23,9 2,16 5,40
20-04-13 1374 1305 25,8 2,34 5,85
20-04-14 1479 1405 27,8 2,52 6,30
20-04-16 1690 1605 31,6 2,88 7,20
20-04-18 1900 1805 35,5 3,24 8,10
20-04-20 2111 2005 39,3 3,59 9,00
20-04-23 2421 2305 449 4,12 10,35
20-04-26 2737 2605 50,7 4,66 11,70
20-04-30 3158 3005 58,4 5,37 13,50




32

lpodommkeHue mabn. 1.4

KpaTtkoe HOMI/I-V FaGapuTHble Macca I'Inomamz OBLEM
yCnoBHoe HamnbHbIA pasMepbl, MM OKpALLIGH- Hapy>XHOW BOb! B
obo3Hauve- TennoBou NOBEPXHO-

HWe paguna- MoTOoK Boicota | Onuwa | HOTO PAAM- | o0 arpe- | PAANE
Topa Quy, BT H BL aTtopa, Kr Ba F, M2 Tope, N
20-05-04 508 405 10,5 0,91 2,16
20-05-05 633 505 12,8 1,13 2,70
20-05-06 759 605 15,2 1,36 3,24
20-05-07 884 705 17,5 1,58 3,78
20-05-08 1009 805 19,9 1,80 4,32
20-05-09 1135 905 22,2 2,02 4,86
20-05-10 1260 1005 24,7 2,25 5,40
20-05-11 1385 1105 27,0 2,47 5,94
20-05-12 1511 505 1205 29,4 2,69 6,48
20-05-13 1636 1305 31,7 2,92 7,02
20-05-14 1762 1405 34,3 3,14 7,56
20-05-16 2012 1605 39,0 3,59 8,64
20-05-18 2263 1805 43,8 4,03 9,72
20-05-20 2514 2005 48,5 4,48 10,80
20-05-23 2890 2305 55,5 5,15 12,42
20-05-26 3266 2605 62,6 5,82 14,04

20-05-30 3767 3005 72,1 6,71 16,20
20-06-04 589 405 12,3 1,09 2,52
20-06-05 735 505 15,2 1,36 3,15
20-06-06 880 605 18,0 1,63 3,78
20-06-07 1026 705 20,8 1,89 4,41
20-06-08 1171 805 23,6 2,16 5,04
20-06-09 1317 905 26,4 2,43 5,67
20-06-10 1462 1005 29,3 2,70 6,30
20-06-11 1607 1105 32,1 2,97 6,93
20-06-12 1753 605 1205 34,9 3,23 7,56
20-06-13 1898 1305 37,7 3,50 8,19
20-06-14 2044 1405 40,7 3,77 8,82
20-06-16 2335 1605 46,3 4,31 10,08
20-06-18 2626 1805 52,0 4,84 11,34
20-06-20 2917 2005 57,6 5,38 12,60
20-06-23 3353 2305 66,1 6,18 14,49
20-06-26 3790 2605 74,6 6,99 16,38
20-06-30 4371 3005 85,9 8,06 18,90

Kermi-fko.ru
Mepentn Ha cant


https://kermi-fko.ru/
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lpodommkeHue mabn. 1.4

KpaTtkoe HOMI/I-V FaGapuTHble Macca I'Inomamz OBLEM
yCnoBHoe HamnbHbIA pasMepbl, MM OKpALLIGH- Hapy>XHOW BOb! B
obo3Hauve- TennoBou NOBEPXHO-

HWe paguna- MoTOoK Boicota | Onuwa | HOTO PAAM- | o0 arpe- | PAANE
Topa Quy, BT H BL aTtopa, Kr Ba F, M2 Tope, N
30-03-04 485 405 9,6 0,82 2,16
30-03-05 605 505 11,6 1,02 2,70
30-03-06 725 605 13,6 1,23 3,24
30-03-07 845 705 15,6 1,44 3,78
30-03-08 964 805 17,6 1,64 4,32
30-03-09 1084 905 19,7 1,84 4,86
30-03-10 1204 1005 21,8 2,05 5,40
30-03-11 1324 1105 23,9 2,26 5,94
30-03-12 1444 305 1205 25,9 2,46 6,48
30-03-13 1563 1305 27,9 2,66 7,02
30-03-14 1683 1405 30,2 2,87 7,56
30-03-16 1923 1605 34,2 3,27 8,64
30-03-18 2162 1805 38,4 3,68 9,72
30-03-20 2402 2005 42,4 4,09 10,80
30-03-23 2761 2305 48,5 4,71 12,42
30-03-26 3121 2605 54,7 5,32 14,04

30-03-30 3600 3005 62,9 6,13 16,20
30-04-04 601 405 12,2 1,10 2,70
30-04-05 750 505 14,9 1,37 3,38
30-04-06 898 605 17,5 1,64 4,05
30-04-07 1047 705 20,2 1,92 4,73
30-04-08 1195 805 22,9 2,19 5,40
30-04-09 1344 905 25,5 2,46 6,07
30-04-10 1492 1005 28,3 2,73 6,75
30-04-11 1640 1105 31,0 3,00 7,42
30-04-12 1789 405 1205 33,7 3,27 8,10
30-04-13 1937 1305 36,3 3,55 8,77
30-04-14 2086 1405 39,3 3,82 9,45
30-04-16 2383 1605 44,6 4,36 10,80
30-04-18 2680 1805 50,1 4,90 12,15
30-04-20 2977 2005 55,4 5,45 13,50
30-04-23 3422 2305 63,4 6,26 15,52
30-04-26 3867 2605 71,6 7,08 17,54
30-04-30 4461 3005 82,4 8,16 20,24
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lpodommkeHue mabn. 1.4

KpaTtkoe HOMI/I-V FaGapuTHble Macca I'Inomamz OBLEM
yCnoBHoe HamnbHbIA pasMepbl, MM OKpALLIGH- Hapy>XHOW BOb! B
obo3Hauve- TennoBou NOBEPXHO-

HWe pagua- MoTOoK Boicota | Onuwa | HOTO PAAM- | o0 arpe- | PAANE
Topa Quy, BT H BL aTtopa, Kr Ba F, M2 Tope, N
30-05-04 717 405 14,8 1,38 3,24
30-05-05 894 505 18,1 1,72 4,05
30-05-06 1072 605 21,4 2,06 4,86
30-05-07 1249 705 24,7 2,40 5,67
30-05-08 1426 805 28,1 2,74 6,48
30-05-09 1600 905 31,4 3,08 7,29
30-05-10 1780 1005 34,8 3,42 8,10
30-05-11 1957 1105 38,2 3,76 8,91
30-05-12 2134 505 1205 41,5 4,10 9,72
30-05-13 2311 1305 448 4,44 10,53
30-05-14 2488 1405 48,4 4,78 11,34
30-05-16 2842 1605 55,0 5,46 12,96
30-05-18 3197 1805 61,8 6,14 14,58
30-05-20 3551 2005 68,4 6,82 16,20
30-05-23 4082 2305 78,3 7,84 18,63
30-05-26 4614 2605 88,4 8,86 21,06

30-05-30 5322 3005 101,9 10,22 24,30
30-06-04 836 405 17,4 1,65 3,78
30-06-05 1042 505 21,4 2,06 4,72
30-06-06 1249 605 25,3 2,47 5,67
30-06-07 1455 705 29,3 2,87 6,61
30-06-08 1661 805 33,3 3,28 7,56
30-06-09 1868 905 37,2 3,69 8,50
30-06-10 2074 1005 41,4 4,10 9,45
30-06-11 2280 1105 45,3 4,51 10,40
30-06-12 2487 605 1205 49,3 491 11,34
30-06-13 2693 1305 53,2 5,32 12,29
30-06-14 2899 1405 57,5 5,73 13,23
30-06-16 3312 1605 65,4 6,55 15,12
30-06-18 3725 1805 73,5 7,36 17,01
30-06-20 4138 2005 81,4 8,18 18,90
30-06-23 4757 2305 93,3 9,40 21,73
30-06-26 5376 2605 105,3 10,63 24,57
30-06-30 6201 3005 121,3 12,26 28,35
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2. l'nppaBnnyYecknmn pacyer

2.1. TvgpaBnuyecknin pacyeT NpoBOAUTCH MO CYLLeCTBYKOLWMM MeToauMKaMm C
NPUMEHEHNEM OCHOBHbIX PAaCYETHbIX 3aBMCUMOCTEW, W3SIOXEHHbIX B cCreumnanbHOn
cnpaBoYHO-UHGOpMaunoHHon nutepatype [13] n [14], ¢ y4€TOM AaHHbIX, NPUBELEHHbIX
B HACTOSALMX pekoMeHaauunsXx.

Mpu rmapaBnnyeckoM pacyéte TensionpoBOLOB NOTEPWU AaBIEHUS Ha TPeHue U
npeofoneHne MecTHbIX CONPOTUBIIEHWUI crnefyeT onpeaensaTb NO MeToAy «XapakTepu-
CTUK COMPOTUBNEHNA»

AP =S - M? (2.1)
nnn no Metoay «yaeribHblX TIMHENHbIX noTepb AaBJiEHNA»
AP=RL+2Z (2.2)

roe AP - noTepu gasneHns Ha TpeHue 1 NpeoaosieHne MeCTHbIX CONnpoTuBIieHuu, la;

S=A (" - xapakTepucTuka ConpoTUBMNEHNS y4acTKa TENNONPOBOAOB, paBHas norepe
[aBneHus B HEM npw pacxone TennoHocutens 1 kr/c, Ma/(kr/c)?;

A - yoenbHoe CKOpPOCTHOE AaBrieHne B TENNONpPOBOAAx Npu pacxone TensioHocuTe-
ns 1 kr/c , Ma/(kr/c)? (NPUHMMAETCS Mo NPUMOXKeHMo 1);

(= [(/UdgH)-L+Z§] - NMPUBEAEHHBIN KO3 PUUNEHT CONPOTUBIEHUA paccynTbiBa-

€MOro yyacTka TensnonpoBoaa;
A - KO3PDULMNEHT TPEHMS;
d,, - BHyTpPEHHUIN ArameTp Tennonposoaa, M;

Ald,, - npuBeaEHHbIN KOIDULMEHT rMAPABNNYECKOrO TpeHNs, 1/M (ansa cTanbHbIX

TEnronpoBOAOB CM. npunoxeHue 1);
L - anvHa paccunTbiBaEMOro y4actka TENMonpoBoaa, M;
¥( - cymmMa ko3(P(PUULMEHTOB MECTHbIX COMPOTMBMEHWA Ha pPacCYATHIBAEMOM

y4yacTKe ceTu;
M - MaccHbI pacxopg TeNSIOHOCUTENS, Kr/C;
R - yaenbHas nuHenHaa notepa gasneHust Ha 1 M Tpy6el, Ma/wm;
Z - MeCTHble NoTepu AaBneHnsa Ha yyacTke, la.

2.2. T'ngpasnnyeckne xapakTepucTukM naHesbHbIX paguatopoB «Kermi Therm
X2» onpeneneHbl Npy NogBoAKax yCNoBHbIM AnaMmeTpom 15 mm.

'MapaBnnyeckme ucnbITaHUA NpoBeAeHbl cornacHo metoanke HUKcaHTexHukm
[15]. OHa nosBonsieT onpeaenaTb 3Ha4YeHUs NpuBeaEHHbLIX KOIPMPULMEHTOB MECTHOIO
COMPOTUBIEHUA (uy N XapaKTePUCTUK COMPOTUBMEHNA Sy MPU HOPMarbHbIX YCIOBUSIX
(npn pacxoge Boabl Yepes npubop 0,1 kr/c unm 360 Kkr/4) nocne nepuoga akcnnyaTa-
UMUK, B TEYEHNE KOTOPOro KO3((PMUMEHTLI TPEHUSA MEPHbIX YH4AaCTKOB CTallbHbIX HOBbIX
Tpyb Ha noaBogKax K UCMbITbiIBAEMbIM OTONUTENBbHBIM NpMbopam SOCTUralT 3HAYEHWMN,
COOTBETCTBYHOLLUNX KOI(PPULMEHTY TPEHUS CTanbHbIX TPYO C SKBUMBANEHTHOW LLUEPOXO-
BaToCTblo 0,2 MM, NPUHATON B KayecTBe PacHETHOM ONA CTalbHbIX TEnmonpoBOAOB
OTEeYEeCTBEHHbLIX CUCTEM OTOMNSIEHMS.

CornacHo akcnnyaTtaumoHHbIM UCMbITaHUAM psga paguaTopoB M KOHBEKTOPOB,
npoBegéHHbIM OO0 «Butatepm», rugpaBnuyeckune nokasatenn oTonutTesnbHbIX Npnbo-
pOB, OnpefenéHHbIX Mo YNOMAHYTOM MeToauke [15], B cpegHeM COOTBETCTBYHOT TPEX-
NeTHEMy CpPOKY UX paboTbl B OTEYECTBEHHbLIX CUCTEMAX OTOMMEHMS.

2.3. B 1abn. 2.1 npuBeneHbl yCpeAHEHHbIE rMOPaBINYECKNE XapPaKTEPUCTUKM
KOMNakTHbIX paguatopoB «Kermi Therm X2» npu HopmaTtueHoMm [4], [5] pacxoae ropsi-
Yyen BoAbl Yepe3 npubop My,= 0,1 kr/c (360 Kr/4), xapakTepHoM Ans OAHOTPYBHbLIX Cu-
CTEM OTONMEHNS Npu Npoxoae Bcen BoAbl Yepes npubop, a Takke npu pacxoge 0,017
Kr/c (60 kr/4), xapakTepHOM ANSA ABYXTPYOHbIX CUCTEM OTOMMEHUS U OAHOTPYOHbIX C
3aMblKaloLLMM Y4aCTKOM M TEPMOCTATOM MOHMXEHHOro rmapaBnmnM4yeckoro ConpoTmBee-
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HWMSA Ha noasoake. NMpu HeobxoaMMOCTM C AONYCTUMOK ANSA NPaKTUYECKUX Pac4ETOB No-
rPELHOCTLIO AaHHble Tabnuubl 2.1 MoryT 6biTb UHTEPNONMPOBAaHLI A8 APYrNX pacxo-
AOB TennoHocuTens. mapaBnuyeckne xapakTepucTuku, NpeacTaBreHHble B 3Ton Tab-
nuue, onpefeneHbl COrflacHoO otedecTBeHHoOM MeTtoauke [15] ¢ y4e€TOM yCrnoBUW 3KC-
nnyarayuu.

Ta6bnuua 2.1. YcpeaHEHHbIE 3HA4Y€HUA rTMAPaBIINYECKUX XapaKTePUCTUK
CTanbHbIX KOMNAKTHbIX NaHenbHbIX paguaTtopoB «Kermi Therm X2»

KoappmumeHT mect- XapaktepucTuka co- MoTepn gaBneHus
HOro COMPOTUBIIEHNSA npoTtmeneHns S-10 B pagumatope, AP,
APTUKYR 1 ¢ npv pacxoge Tenno- | Mal/(kr/c)?, npwu pac- Ma, npu pacxope
TMN paguaTopa HocuTensa 4yepes xo4e TennoHocutens TennoHocuTens
npudop M, yepes npubop My, yepes npubop My,
60 Kkr/v 360 kr/4 60 Kr/y 360 kr/v 60 kr/y | 360 Kkr/v
FKO, PKO 10 n 11 30 24 41,1 32,88 114 3228
FKO, PKO 12+33
PHO 20 1 30 59,7 59 81,8 80,83 228 8083

'MppaBnMyeckne xapakTepuCTUKM KOMMAKTHbIX paguatopos Tunos 10 n 11 npu
ABWXEHUM TEMSOHOCUTENSA MO CXEMaM «CBEPXY-BHM3» U «CHU3Y-BBEPX» MPAKTUYECKU
He 3aBUCAT OT MX BbICOTbl U ASIMHbI U NPUHATBI YCPeOHEHHBIMW. 10 3TON Xe NpudnHe
yCpeOHeHbl rMapaBnMyeckue XapakTepUCTUKM BCEX BEHTUMbHbIX pagnuaTopoB. Y KOM-
NaKTHbIX paavaTopoB 3aBUCUMMOCTb NnoTepu gasneHns AP oT pacxoga TennoHoCUTens
yepes npubop My, Kr/d, He kBagpaTuU4Hasi, NMO3TOMY KOI(PMULMEHT MECTHOro COMpo-
TUBMEHNA Npu Marnbix pacxogax vepes npubop (B 1abn. 2.1 — npu My,=60 Kr/4) BbiLle,
yem npu Gonblmx (B Hawem cnydae npu 360 Kr/4). Y BEHTUNbHbIX NPMOOPOB TMMOB
12+33 n3-3a BbICOKOM OOSIM MECTHbIX COMPOTUBIIEHNA B nNpudope 3aBncumocTtb AP oT
Mrp 6nn3ka K KBagpaTUYHOW, NO3TOMY KOI(MULMEHT MECTHOIO COMPOTUBIIEHUS Mpak-
TMYECKM He 3aBUCUT OT pacxoaa.

M'mopaBnuyeckne xapaktepuctmkn pagmatopoB tunos FKO, FTV, PKO, PTV n
PHO npeactaBneHbl N0 AaHHbIM KOMNaHum «Kermi» Ha gnarpamme puc. 2.1.

M'mopaBnuyeckne xapakrepuctukun pagnatopos FTM n PTM tunos 10 n 11, FTM
n PTM tunos 12 n 22 n FTM n PTM Trna 33 ¢ HWKHUMK naTtpybkamun, pacrnonoXeHHbI-
MU B LeHTpe npubopa, pekomeHayeTca Brnpeab OO YTOYHEHUS NPUHUMATb COrfacHo
AAHHbIM KOMNaHUK «Kermi» no HoMorpamme, NpUBEAEHHON Ha puc. 2.2.

XapaKTtepuCTUKM Ha pUcyHKax 2.1 1 2.2 nosny4yeHbl N0 €BPONENCKON METOLANKE
Ha YMCTbIX (HOBbIX) NPUBOpax U He YYUTbIBAKOT NOTEPU AaBfIEHUA HU BCTPOEHHOW B
npubop BEHTUNLHOW BCTaBKU, HU y3na NoAcoeAMHEeHUs1 K npubopy.

2.4. BeHTunbHble pagmnatopbl «Kermi Therm X2 Profil-V» (VM), «Kermi Therm
X2 Plan-V» (VM) Ha 3aBoAe OCHaLLatoTCs BCTPOEHHbIM KnamaHoM TepmMocTaTta Tuna
V3K S unn V3K F ana aByxTpyOHbIX cuctem otonsneHusa. Kaxabli paguatop B 3aBu-
CYMOCTWN OT CBOEW TensioBOM MOLLHOCTWU MO3BOJSISIET OCYLLECTBMATbL NpeaBapUTeNbHYHO
HaCTPOMKY BEHTUIbHOM BCTaBKM Ha no3vuum oT 1 go 8, a Takke Ha NPOMEXYTOYHbIE
nosvumn (1,5, 2,5, ..., 7,5). Kpome TOro, Ha TOpueBOM CTOPOHE KrnanaHa pasHbiMn LiBe-
TaMn OTMeYeHbl NpeaBapuUTenbHO HACTPOEHHbIE 3HAYEHUST PacXOgHOro KoadduumeHTa
Ky [(M34)/6ap™/].
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MpoBenéHHble B OO0 «Butatepm» cornacHo metoauke HUWMcaHTexHukun [15]
UCNbITAHUS pagnuaTopoB C HWKHUMW MPUCOEAMHUTENBbHBLIMU NaTpybkamu ¢ 3aBOACKOM
BeHTUNbHON BCcTaBkon V3K S npu HacTponke e€ Ha nosuumm ot 1 o 8 B pexume 2K
(2°C) panu pesynbTtaTthl 61M3KkMe 3aBOACKUM AaHHbIM. Huke B Tabnuue 2.2 npuBoasTcs
AaHHble MO pacxogHbiM koadduumeHtam K, cymmupyrowme ans ygobcrea pacyéTos
rmapaBnuyeckMe conpoTUBIIEHUs, KaK BEHTUNTbHOW BCTaBKWU, TaK U caMoro pagua-
Topa. [JononHuTenbHO B 3TOoN Tabnuue NnpuBeaeHO 3HAa4YeHME PacxoaHOro Koadduum-
eHTa Kys npyn nonHoctblo oTKpbiTon (MO) BEHTUNBHOM BCTaBke. 3aBUCMMOCTU MEXay
Kv, ¢, S n AP npmuBeeHbl B N. 2.7 HAaCTOALLNX peKOMeHLaLUNMN.

Ta6nuua 2.2. 3Hayenus K, [(m*/u)/6ap

-1/2

C BeHTUnbHou BctaBkon V3K S

] ana pagmnatopoB «Kermi Therm X2»

Homep nosnunn
HACTPOMKH 1 1,5 2 2,5 3 3,5 4 4.5
3HaueHue K, 0,123 | 0,172 | 0,219 | 0,262 | 0,304 | 0,317 | 0,329 0,376
LiseT Genbin KpacHbIN
lpodomkeHue mabn. 2.2
Homep nosunumn
HACTPOWKM 5 5,5* 6 6,5 7 7,5 8 rno
3HaueHue K, 0,422 0,462 0,513 | 0,546 | 0,579 | 0,621 | 0,662 1,008
Liset KpacHbIi | XénTbIv YEpPHbIV CUHUIA
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Ha puc. 2.3 npuBegeHa gnarpamma 3aBUCMMOCTM nepenaga gasnenuss AP ot
pacxoga TennoHocutens M BeHTunbHou BcTaBkm V3K S 0e3 paguwatopa npu
HacTponke Ha pexum 2K. [laHHaa BEHTWUMbHas BCTaBka NPUMEHSETCA TOMbKO B ABYX-
TPYOHbLIX cMCTeEMax OTOMMEHUS. OTU rMOpPaBIMYECKME XapPaKTEPUCTUKU MOSTyYeHbl MO
€BpOMNenNCcKon METOAMNKE N NpeacTaBneHbl KomnaHmen «Kermiy.
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Puc. 2.3. T'vapaBnnyeckme xapakTepucTukm BeHTunbHon sctaBkn V3K S npu pasnmyHbIx
no3nuuax NpeaHacTponkm npu pexmnve 2K

CnegyeT yunTbiBaTb, YTO €CNU HET creumasnbHblX TpeboBaHM K NOrpeLlHOCTU
perynupoBaHns TemnepaTypbl BO3ayxa B OTanMBaeMoM NOMELLEHUN, TO NPU NPOEKTK-
pPOBaHUN CUCTEMbI OTONSEHNS BbIOMpalT AoNyCcTUMbIE Nepenaabl TeMnepaTyp Bo3ayxa
B npegenax 2K (2°C). Moatomy Tabnuupl 2.2 1 puc. 2.3 0THECEHbI UIMEHHO K 3TOMY pe-
XUMY HacTponku npu nogbéme wrtoka Ha 0,44 MM, XapakTepHOM AN TepMOCTaToB C
XMOKOCTHbIMK AaTtymkamu. Mpn HeobxoanmocTn Gonee TOYHOW perynmpoBKM Temnepa-
Typbl Bo3ayxa B npegenax 1K (1°C) cneayeT ucnonb3oBaTb COOTBETCTBYIOLLYIO Ava-
rpaMmy HacTpoek BeHTUNbHOM BcTaBkm V3K S, npeacTtaBneHHyo B maTepuanax Kom-
naHum «Kermiy.

2.5. BeHTunbHble pagmaTopbl koMnaHun «Kermi» MOryT ocHalwaTbCs Takke Kna-
naHoMm TOHKou perynupoBku V3K F, N03BONAOLWNM MAaBHO OCYLLECTBATL PerynmpoBKy
HebonNbLUMX pacxodoB BOAbI, MMEKLMX MECTO B OCHOBHOM B CMUCTEMaXxX OTOMSEHUS C
BonblwKM NepenagomMm TemnepaTtyp TENSIOHOCUTENA MeXay BXOOOM WU BbIXO4oM npunbo-
pa. aHHble ana nogbopa knanaHoB V3K F npuBogdatcsa B kKatanore KOMnaHum.,

KnanaH ToHkon perynuposku V3K F ycTaHaBnueaeTcs Ha 3aBofe-u3rotosurene
C NpeaHacTPONKOW TONbKO Ha No3uuno 5,5 (UBET - XENTbIN).

2.6. C y4étom onblTa aKcnnyataunmm oteyvecTBeHHbIx cuctem otonneHns OO0
«Butatepm» He pekomeHgyeT ycTaHaBnueaTb 1-yi0 U 2-y0 NO3MUMN NpeaHaCTPONKK
BEHTUSbHbIX BCTABOK.

2.7. Kak ykasblBarnocb, rmgpaBriMyeckme XapakTepucTuUKu perynupyrowen apma-
TYpbl B OTEYECTBEHHOW MpakTuke OB6bIMHO npeacTaBneHbl KO3A(PPUUNEHTOM MECTHOrO
COMPOTUBNEHUSA { U XapaKTEPUCTUKOM CONPOTUBIIEHUS S unu notepamu aasneHus AP
Ha paccmaTpuBaeMoM y4acTKe Npu pasfnyHblx pacxogax tennoHocutensa M n pasnuu-
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HbIX YPOBHAX NpeaBapuTeSibHOW MOHTaXXHOW WU TeKyLlen HACTPOEYHOW peryrnupoBOK.
Mpn HaxoXgeHun rnapaBMYECcKMX XapakTepucTuk TepmoctaTto ¢= ¢ (cm. n.2.1).

B Tabnuue 2.2 HacTodwero pasgena npMBeAeHbl XapakTepHble Ansa 3apybexHom
NPaKTUKN rmapaBnuyeckme nokasatenym TepMocTaToB - pacxogHble koadduumeHTsl Ky n
Kys. [NepBbln onpegensieT pacxoq tennoHocutens M B M3/ npv 3agaHHOM MNONOXeHUN
yCTpOUCTBa nNpenBapuTeribHON MOHTaXHOW HACTPOMKUM U MOABLEME Tapenu WNUHOENS
Hag censioM KnanaHa, COOTBETCTBYHOLLEM HACTPOEYHOMY PEXMMY MOrpeLlHOCTU pery-
nupoBaHusa (Ha 0,5°C, 1°C, 2°C unu Ha 3°C), BTopol Npu MakcManbHOM noabéme Ta-
penu wnuHaensa (Npu CHATbIX TEPMOCTATUYECKOM 3fIEMEHTE U 3alLUMTHOM KOSnadke) u
MaKCMMarnbHOM OTKPbITUW YCTPOWCTBA AJ1 MOHTaXXHOM HACTPOWKW Mpu nepenage nas-
neHus Ha knanaHe AP, pasHom 1 6apy (0,1 MIa).

3HaveHune K, (1 Kys Npn ykasaHHbIX BbILLE YCOBUAX) BbIMUCAAIOT NO doopmyne

M 3 ~1/2
K, =— W’ /u)ba . 2.3
=g bluloap) (2.3)
CnefnyeT OTMeTUTb, YTO 3Ta (popmyrna BeCcbMa CcBOeoOpasHa, T.K. hakTU4ecku
BONbHO obpallaeTcst ¢ pasmepHocTbio: M B M3/4 (B HEKOTOPBIX M3AaHWsIX B T/4, Torda
BmecTo K, cnegyet npuHumatb ob6o3HayeHue K,) n AP B Bapax, npnyém yawe nokasbl-
BatoT K, (Mnun Ky)He no nosiHom pasMepHOCTU, a NULb Kak PacXOdHYH XapaKTepuUCTUKy
— M3/4 (nu T/4) — Be3 yyéTa paaMepHOCTH Nepenaaa AaBreHus.
lMocne npeobpaszoBaHusa popmyn (2.1), (2.2) n (2.3), nmeem

K =L, (M3/1{X5ap)_1/2, (2.4)

v 2
NA-C-M
3aTeM, YCTpaHsisi HECOOTBETCTBUA B PAa3MEPHOCTSX U NPUHUMAs 3Ha4eHna A no npuno-
XeHuto 1, nonyynm

&
= (2.5)
KV
Unn anda NoyiHoro oTKkpbITUA KranaHa
&
Cvs=—5 (2.6)
Vs R-VS

roe Cp — Koa(PdUUMEHT, YyCTpaHSALWNN HECOOTBETCTBME B Pa3MEPHOCTAX, UCMOSIb30-
BaHHbIX B hopmyne aprymeHToB (C HEKOTOPOW MOrpeLUHOCTbI0 U3-3a TEMMEepPaTypHOro
dakTopa).

B nepBom npubnmxkeHmMm ¢ gonyctMmon Ansa npakTUYecknx ruapaBnmyeckux pac-
YETOB MOXHO MPUHATL npu dy 15 mm ¢,= 97,3 n npu dy 20 mm ¢1= 324 npwu ycrnosuwu,
4YTO Haxo4MMbIM MPU UCMbITAHUAX pacxon TennoHOCUTeNs onpenensieTcs B Kr/c, a ne-
penag naesnenuss AP npu Tex e ucnblTaHuax onpegensetca B [la, a temnepartypa
TennoHocuTens B cpeaHem pasHa 50°C [4].

OueBnaHO, YTO 13 TeX e POPMYST MOXHO MOSTYYUTb, YTO

C C
S :K—ZZ , Ha/(KZ/C)Z, (2.7) wm Sus :K—zz, Ha/(z<2/c)2 . (2.7)
Vv Vs

3HayeHunsa c; N Cp 3aBUCAT OT TeMnepaTypbl TeENOHoOcUTeNs. B cpeaHemM MOXHO
npuHSATL c,=1,37-10%c; npm dy15 un c,=0,412-10*c; npm dy 20, T.e. B oboux cny4asx
c,=133,3:10%. OueBMOHO, YTO Pa3MepHOCTb S COOTBETCTBYET yKa3aHHO Ansl ypaBHe-
HUs (2.3).

CnepnyeT y4ecCTb, YTO MpUHATBIN Npu onpegeneHun K, nepenag gaBneHusa Ha
knanaHe B 1 6ap He Bcerga nNpakTUYeckn BbINOSTHUM: MakCUMmarbHbIA nepenag gasne-
HUS Ha KnanaHe obbl4HO He gorkeH npeBbiwaTth 0,2+0,3 6ap. OTMEeTUM, YTO PeKOMEH-
Ayembl npegen 3Toro nepenaga Ans 60MnbLUMHCTBA KOHCTPYKUMA TEpPMOCTaToB CO-
ctaenget ot 0,1 go 0,2 6ap (MHa4ve HapylaeTca HopmanbHas paboTta TepmocTtaTta, B
YACTHOCTM, 3KBMBANEHTHbIN YPOBEHb LWIyMa MOXeT npesbiwarts 25 ab). MNMoaTtomy, co-
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rnacHo TOCT 30815-2002, B kayecTBe HopMaTMBHOro nepenaga npuHat AP=0,1 6ap
(0,01 MMMa), a HOMUHanNbHOEe 3Ha4vyeHne pacxogHbix kKoadduumeHToB K, nnu K,s onpe-
AenseTca pacy€THbIM cnocobom no gopmyne (2.3), XoTA NpM 3TOM BHOCUTCA MorpeLu-
HOCTb M3-3a OrnpefenéHHoOro OTKMOHEHWUs OT KBaapaTMYHOW 3aBMCMMOCTU nepenaga
AaBNeHus oT pacxoaa TensIoHOCUTENs, PasnnYyHON y pasHblX TEPMOCTATOB.

[ns HopmanbHoM paboTbl TepMOCTaTOB HEOBXOAMMO 0BecneynTb U MUHUManb-
HbI nepenapg Ha knanaHe. O6bl4HO OH paBeH 0,003+0,005 MrTa.

2.8. CornacHo CHuI1 [10] oTtonuTenbHble NpMbopbl AOMKHBI OCHaWATbLCA apMa-
TYPOW ONs1 perynupoBaHus TensioBOro noToka, Kak npaBuio, aBTOMaTU4eCKUMKU Tep-
MoperynsitopamMmu, HO B psiie criydyaeB pyYHbIMU.

2.9. [Ins py4HOro perynupoBaHuns TEMMOBOro NOTOKa pagnatopoB 6e3 BEHTUMb-
HOW BCTaBKW Mcnonb3ytoT KpaHbl No TOCT 10944-97, kpaHbl ANd pyYHOW perynupoBKu
komnaHun «HERZ Armaturen» (Actpus), «daHdocc» (Poccus), «Oventropy», «Heimei-
er» n «Honeywelly (FTepmanus) n gp.

2.10. [Ins aBTOMaTU4ECKOro perynupoBaHus B ABYXTPYOHbIX HACOCHbLIX CUCTe-
Max OTOMSEHUS MOXHO pekoMeHOOoBaTb AS19 YCTAHOBKU Ha MOABOAALUMX TENnonpoBo-
aax k paguatopam «Kermi Therm X2» tepmoperynatopsl «HERZ-TS-90», «<HERZ-TS-
90-V» ¢ npucoeguHuTenbHbiMn pasmepamu 3/8", 1/2" n 3/4" (npakTuyeckn coBnagato-
Wwne Ons BCEX pasMepoB rmapaBfinyeckue XapakTepucTUKU NpeacTaBfieHbl Ha puC.
2.4), RA-N 15 n RA-N 20/25 komnanun «[dandoccy» (cm. puc. 2.5), A, AV6 n RF komna-
Hun «Oventrop», TepMmoperynartopbl kKomnaHum «Heimeier», «Honeywell» n gp.

[na ogHOTPYOHbLIX CUCTEM OTOMSEHUSI MOXHO PEKOMEHA0BATL NS YCTAaHOBKN Ha
noaBofKax K paguatopam crneumasribHble TepMoperynaTopbl YMEHbLUEHHOro rmapasnu-
yeckoro conpoTtusrneHmss RA-G komnaHmm «[daHdgoccy» (puc. 2.6), mapku AZ KomMnaHum
«Oventrop», komnaHun «Heimeier» (puc. 2.7), «<HERZ-TS-E» (puc. 2.8) n tuna H
komnaHum «Honeywell».

HaknoHHble nuHun (1,2,3...) Ha gruarpammax puc. 2.4 n 2.5 nokasbiBatoT gnana-
30HbI NpeaABapUTENbHON HACTPOVKKM Tepmoperynatopa B pexume 2K (2°C). HacTtponika
Ha pexuM 2K o3Ha4vaeT, YTO TEPMOPEryNATOP YaCTUYHO NPUKPLIT U B Crydae OTKIOHe-
HUS 3aJaHHOW TemnepaTypbl BO3gyxa B oTannMBaemMoM rnomelieHun B npegenax 2K
(2°C) oH nepekpblBaeT ABWXEHWE BOAbI B NOABOASLWEM Tensnonposoae. B psge cnyya-
eB Beaértca bonee ToyHas Hactponka Ha 0,5K (0,5°C) unm Ha 1K (1°C), a nHorga po-
nyckaetca HacTponka Ha 3K (3°C) n bonee. O4eBMAHO, MPU NOSTHOCTBIO OTKPbLITOM Kra-
naHe rvapasnuMyeckoe COnpoTUBNEHWe TepMmocTaTa bygeT 3aMeTHO MeHblue. Hanpwu-
Mep, Ha puC. 2.4 NNHUA «MaKCMMaribHOro nogbeEMay LUTOKa TepMoperynsatopa npu pe-
Xnme HacTponkmn Ha 2K nokasbiBaeT CyLlecTBEHHO Donbluee 3Ha4YeHue nepenaga Aas-
NEHNs1, YeM NNHUS, XapakTepuayrLasa «MakcumMarnibHoe OTKpbITME» TepMoperynsaropa.

Ha puc. 2.6 n 2.8 HaknoHHbIe NIMHUN XapaKTepu3yloT rmapaBfiMyeckne xapakre-
PUCTUKM TEPMOPETYNATOPOB N9 OAHOTPYOHbLIX CUCTEM OTOMMAEHUSA NPU HACTPOMKE Ha
pexumsbl 0,5K, 1K, 2K nnn 3K, a Takke npy NONHOCTbIO OTKPLITOM KnanaHe.

Ha puc. 2.7 ykasaHbl 30Hbl HACTPOWKN TEPMOPErYNATOPOB KOMMNaHUn «Heimeier»
Ha 1K nnun 2K npu ycnosHom anameTtpe nogsogok 10, 15 1 20 mm.

OTMeTuM, YTO rmagpaBnnyeckne xapakTtepuctukn tepmoperynatopos «t HERZ-TS-
E» Kak npAmbIX, Tak 1 YrnoBbIX NPy YCTAHOBKE Ha NOABOAKAX YCMOBHbIM AMAMETPOM
15, 20 n 25 MM npakTU4eckn cosnagatort.

B ogHOTPYOHbIX cMCTEMax OTOMNMEHUSA C NPeACTaBleHHbIMU B HACTOSLUMX PEKO-
MeHOaumnsax naHenbHbiMKM pagnatopamm «Kermi Therm X2» FKO, PKO tunos 10 un 11
uenecoobpasHo NPUMEHSATb Takke TPEXXOLAOBbIE TepMOpeErynsaTopbl, obecneynsatoLmne
yao0OHble NOAKNIYEHUE K Npnbopy U MOHTaX 3amMblkatoero yqactka. Cpegn HUX UHTe-
PECHbI TPEXXOAOBbLIE TepMoperynatopbl komnaHun «HERZ Armatureny», «Oventrop» u
Ap., Y KOTOPbIX OCU TEPMOCTaTUYECKUX ANIEMEHTOB NepneHanKynsapHbl NIOCKOCTU CTe-
Hbl. OTMETUM, YTO rMApPaBMYECKNE XapPaKTEPUCTUKM pagnaToOpPHbIX Y3M0B C TPEXXOAO-
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BbIMM TEPMOPErynsATopaMu onpeaensioT nepenag OaBneHUid Mexay NoABOAALMUM U
obpaTHbIM MaTpyGkamMu y 3aMblKatoLLEro yyacTka, 3aBUCSAT OT HAacTPOMKM Ha koaddu-
LMEHT 3aTekaHusl, pacxoda WU TemnepaTypbl TENNOHOCUTENS B CTOsIKE, @ Takke OT rma-
paBrMYeCcKnX XapakTepuUCTUK OTOMUTENbHbIX NPUBOPOB.

Mcnonb3oBaHne TPEXxoOoBbiX TEPMOPErynsiTopoB B OOHOTPYOHbLIX cucTemax
oTonneHnss obecrneynBaeT Gornee BbICOKME 3HAYEHUS KOIPPULUMEHTA 3aTEKaHUS, YEM
MPU UCMONb30BaHUN TEPMOPETYNATOPOB MOHMXEHHOIO COMPOTMBNEHUS, MOHTUPYEMbIX
Ha nogBoaKax K npubopam.

3/4)- -1/2
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|> - rpaHuua rapaHTMpoBaHHoM GeclyMHoi paboThbl KnanaHa

Puc. 2.4. TvgpaBnuyeckue xapaktepucTnkm tepmoctatos «HERZ-TS-90-V»
C NpucoeanHUTENbHbIMKU pasamepamm 3/8" n 1/2" ¢ HacTpoikoii Ha pexum 2K (2°C)
W NpY CHATON TEPMOCTATUYECKOW rOfoBKe (NMpy NOSTHOM OTKPbITUM KranaHa)
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Puc. 2.5. T'vgpaBnnyeckme xapakTepucTukm Tepmoperynatopos «daHdoce»
RA-N 15 (a) n RA-N 20/25 (6), npegHa3Ha4YeHHbIX AN ABYXTPYOHbBIX CUCTEM OTOMNNEHUSA
(NpY pasnnyHbIX YPOBHAX MOHTaXXHOW HACTPOWKM KranaHa)
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Puc. 2.6. M'vapaBnnyeckme xapakTepucTuKM TEPMOPErynsaTOPOB NOHUKEHHOIO COMPOTUBIIEHMS
«JaHdocc» RA-G npu HacTpoike Ha pexumsbl 0,5K (cnesa) n 2K (cnpasa)
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Puc. 2.7. XapaKTepuCTuUkM TepMoperynaropoB YMEHbLLUEHHOIO
rmapaBriMyeckoro CornpoTUBIEHMS KOMNaHUK «Heimeier»
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Puc. 2.8. M'vapaBnnyeckme xapakTepucTukm TEpMOpPeErynsaTopoB
«HERZ-TS-E» npu pasnunyHbIX pexxmmax HacTpPOMKu

Ha puc. 2.4 n 2.8 Ha nepeceyeHNn KPUBbIX, XapaKTepusyrLmMx 3aBUCUMOCTb
rMapaBnNMYeCcKoro COMNpPOTMBIEHUS TEPMOPErYNATOPOB OT pacxoda BoAbl, C JIMHMEN
AP=1 Gap ykasaHbl 3Ha4YeHWUs1 pacxomHbIx KoadpduLmenTos K, [(M3/u)-6ap™?]. Ans op-
HOTPYOHbIX CUCTEM OTOMMEHNA PEKOMEHAYeTCs NPUMEeHATb Tepmoperynatopbl ¢ Ky =
1,2 [16].

Mpu onpenenexnu K, B nepBom npubnmkeHun npuHumanu, yto 1m® Boabl xapak-
Tepusyetca maccom B 1 TOHHy. B obwiem cnyyae 6onee KOPpPEKTHO BMECTO «OOBLEMHO-
ro» pacxogHoro koadpduuymeHta K, npmHumatb 0603Ha4YeHne MacCHOro pacxogHoro Ko-
apcpuumerTa Ky ¢ pasamepHocTbio [(T/4)-6ap /2.

2.11. T'mgpaBnuyeckne xapakTepucTUKN OTONUTENbHOIO Npubopa 1 NOABOASLLMX
TENnonpoBOAOB C perynupyoLen apMatypor B OQHOTPYOHbIX CUCTEMAX OTOMMEHUS C
3aMblKaloLLMMK y4acTKaMun onpenensoT KO3IMMULNEHT 3aTekaHnsa dpp, Xapakrepusy-
OLLMIA OON0 TENNOHOCUTENS, Npoxoadlero Yyepes npnbop, ot obLiero ero pacxoga B
noABOAKe K pagnaTtopHoMy y3ny. Takmm obpa3om, B OOHOTPYOHbIX cucTtemax otonne-

HUA pacxon BoAbl Yepes npubop M, kr/c, onpenenseTca 3aBUCUMOCTbLIO
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M, =, M,, (2.9)

rae  dpp - KOIPPULIMEHT 3aTeKkaHna BOAbI B Npnbop;

M., - MaccHbI pacxof TennoHoCUTenNs Mo CTOsKY 0AHOTPYGHOM cUCTeMbl OTonmMe-
HWSA NPY OOHOCTOPOHHEM MOAKITOYEHUM paanaTopHOro y3na, Kr/c.

2.12. YcpeOHEHHble 3HayeHUa KOa(PPUUMEHTOB 3aTekaHus AN pagvaTopos
«Kermi Therm X2» FKO, PKO tunos 10 n 11 npu coveTtaHnn yCroBHbIX AMaMeTPOB
Tpyb cTosika (dcr), CMELEHHOro 3amblkatoLlero yyacTka (dsy) M NoABOASALLMX TEMnonpo-
BoaoB (d) 15x15x15 mm npefcraBneHsl B Tabn. 2.3.

Ta6bnuua 2.3. YcpeaHEHHbIe 3Ha4YeHUs KO3aPULMEHTOB 3aTeKaHUA Oy,
y3110B OQHOTPYOHbLIX CUCTEM BOASIHOIO OTOMJIEHUs C pagMaTtopamMm
«Kermi Therm X2» FKO, PKO TunoB 10 1 11 ¢ 60koBbIMM NaTpybKkamm

M3rotoBuTenb 1 TN perynmpyrou_l,eﬂ apmatypbl 3HaveHus Unp

«HERZ Armaturen», Tun «HERZ-TS-E»
C XXMAKOCTHbIM gatymkom npu Xp=0,44 mm
«HERZ Armaturen», Tun «HERZ-TS-E»
C XXNOKOCTHbIM AaTumkoM npu Xp=0,7 MM C TepMoro- 0,305
noekon HERZ 7262

«Oventrop», B cpegHem gnst Tunoe AZ n AV,
C XXMAOKOCTHbIM gatymkom npu Xp=0,44 mm

0,208

0,195

«Heimeier», cneynanbHbI TEPMOCTAT C XUOKOCTHBIM

natymkom npu Xp=0,44 mm 0,19

2.14. KoahdumumneHTbl 3aTekaHusi Npyu yCTaHOBKE TEPMOPErynaTopoB onpeaene-
Hbl, KaK yKasblBarnoch, Npu mx HacTpoike Ha pexum 2K (2°C). OueBuaHO, Mpu Takom
MeTode onpeaeneHns koadurumeHTa 3atekaHus noTpebHas nnowanb NOBEPXHOCTU
HarpeBa OTONUTENbLHOro Npudopa dygeT 6ornblue, YeM NpU pacyéTe UCXoaa U3 rmgpas-
NINYECKNX XapaKTEePUCTUK MOSTHOCTbIO OTKPLITOrO KranaHa, XapakTepHOro Ang criyyaes
NPUMEHEHNS PYYHbIX KPAHOB U KrianaHoB (00bI4YHO Ha 15+23%).

2.15. 3HayeHus1 yaernbHbIX CKOPOCTHbIX OAaBfEHUN U NPUBEOEHHBIX KO3dduMLm-
€HTOB TMAPaBNYECKOro TPEHUS AN CTallbHbIX TEMmonpoBOL4OB CUCTEM OTOMMEHUS
NPYHMMAIOTCS, KaK YKa3blBariocb, MO NPUIIOXEHUIO 1, MeAHbIX - N0 NPUITOXEHUIO 2.

MmopaBnuyeckne xapakTepuCcTUKU KOMBUHMPOBAHHLIX MNONUNPONUIEHOBbLIX TPY6
npuBegeHsl B TP 125-02 [17], ons MeTannononuMepHblX Tpyb aHanorMyHble AaHHble
nmetotca B OO0 «Butatepm» [18], a Takke B hmpmax, NOCTaBASOLWMX METANNONONN-
MepHbIe TennonpoBobl.

2.15. CornacHo gaHHbiIM OO0 «Butatepm» nNpouM3BOAUTENBHOCTb HACOCOB ANS
CMUCTEM OTOMMEHMUS, 3anofHAEeMbIX aHTUpn3om, Heobxogmumo yeenuumneatb Ha 10%, a
nx Hanop Ha 50% B CBS3M C CyLWECTBEHHbLIM pasfnnymem Tennogunanyecknx CBOMCTB aH-
TUpusa n Boabl.
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3. TennoBoun pacueér

3.1. TennoBon pacyeT NPoBOAUTCA MO CYLLECTBYHOLLMM MeToAMKaM C NpuMeHe-
HMEM OCHOBHbIX PACYETHbIX 3aBMCUMOCTEN, NpeAcTaBreHHbIX B crieunanbHON 1 cnpa-
BOYHO-UHGpOpMaLmMoHHoN nutepaTtype [13] un [14], ¢ y4ETOM JaHHbIX, NPUBEAEHHBIX B
HaCTOSALWMX peKoMeHaaL M sIX.

3.2. MNpu nogbope pagnaTopoB, OCHALLEHHLIX aBTOMaTUYECKMMUN TepMoperyns-
TOpamMu, 4Ns MMHMMMU3aUMM pucka pasbanaHCUpPOBKM CUCTEMbl OTOMSIEHUS B Mepuos
aKcnnyaTauumn, a Takke COrnacHoO eBpOnencKkMM cTaHgapTam TennonoTtepu, onpene-
NéHHble No poccunckum metoaukam [13], [14], cnegyeT yBenuuusaTb B 1,15 pasa ons
NMOMELLEHN, B KOTOPbIX YyCTaHaBNUBAKOTCA pagvMaTopbl C aBTOMaTU4eCKUMU TepMmope-
rynatopamu [5], [19], [20].

3.3. Mpwn HaxoxaeHnn obLuero pacxoda BoAbl B CUCTEME OTOMNSIEHNA €€ pacxos,
onpenenéHHbIn NCXoas 13 obLMX TennonoTepb 34aHUd, yBENMYMBaeTCcs NponopLmo-
HarbHO NonpaBoYHbIM KO3 dULMeHTaM. [1epBbin U3 HUX F; 3aBUCUT OT HOMEHKNaTyp-
HOro Lwara paguaTtopa v NnpyMHMMaeTcsa B 3aBUCMMOCTU OT TUna paagmartopa no tabn. 3.1,
a BTOpOW - f, onpegensieTcs Aofen yBenmyeHus TennonoTepb Yepes 3apagmaTtopHbIi
y4acTOK U NPUHUMAETCH B 3aBUCMMOCTW OT TUMA HAPYXKHOIO OrpaxaeHus Takke co-
rmacHo gaHHbIM Tabn. 3.1.

Ta6bnuua 3.1. YcpeaHEHHbIe 3Ha4YeHUA NONpaBo4HbIX Ko3dhduumneHToB £ U S,

Tun Beicora pa- — yCTs/H:aBS;MHo
paguatopa | A/4TOPE P Y HAPYKHOM | L o rekre-
MM CTEHblI
HUS
[ns Bcex mogenen, kpome Plan-K Hygiene n Plan-V Hygiene
10 500, 600 1,0075 1,04 1,1
300, 400 1,008
11 500, 600 1,027 1,03 1,08
300, 400 1,023
12 500, 600 1,043 1,02 1,06
300, 400 1,033
22 500, 600 1,094 1,015 1,04
300, 400 1,08
33 500, 600 1,17 1,01 1,02
IOns mogenen Plan-K Hygiene u Plan-V Hygiene
10 300+600 1,007 1,04 1,1
20 300+600 1,014 1,03 1,08
30 300+600 1,04 1,02 1,06

Mpn HaxoXaeHUN 3HaYeHUN Fy y4UTbiBanM CpeaHnini HOMEHKaTypHbI Lwar TMno-
pa3MepoB pagnatopoB, Hanbonee pacrnpoCTPaHEHHbLIX B CUCTEMAX OTOMIIEHUS XKUMbIX
3gaHui. o HawuMm gaHHbIM 3TO Npudopbl anuHon o 1400 mm BknouMTEnbHO. [ons
naHenbHbIX paguvatopoB AnuHon Gonee 1400 MM CpaBHUTENBHO HEBENWKa, MNO3TOMY
NpWY HaXOXOEeHUN [ HOMEHKNATYPHbIN War AfIVHHbBIX pagMaTopoB HE yYnUTbIBascs.



a7

Ana paguatopoB Tunos 12+33 npu nepenage Temnepatyp TensioHOCUTENs B
npubope 6onee 20°C 3HaveHus B, cneadyeT yMeHbllaTh U ONpeaensTh ero OTKOPPeKTu-
pOBaHHOE 3HaYeHve f,, no opmyre

)i =1+% (3.1)

Mpn ncnonb3oBaHUN TEMMOM3ONUPOBaHHBLIX 3ALLUTHBLIX 9KPAHOB MOXHO MPUHU-
maTtb S, =1.

3.4. TennoBon NoTok pagmaTtopa Q, BT, npu ycnoBusix, OTNNUYHbLIX OT HOpMasib-
HbIX (HOPMUPOBaHHbBIX), onpeaensieTca no dopmyrne

Q=Q, -(&/70)" -c-(M,, /01" -b- p=Q,, -y-c g, -b- p =

:KHy'7O‘F'§01'C‘¢2'b'p, (32)
rae Quy - HOMUHanNbHbLIVM TENMOBOW MOTOK paguartopa npu HopMarbHbIX YCNOBUSAX (Npu-
HUMaeTcsa no Tabn. 1.3 un 1.4), BT;

O - bakTU4eckuin TemnepaTypHbI Hanop, °C, onpeaensemsiit no dopmyne
At
bt p g oDy (3.3)

n H n

®=

3aecb

ty n tx - COOTBETCTBEHHO HavarnbHas U KOHeYHas TemnepaTypbl TennoHocuTens (Ha
BXO/Ie U BbIXOfe) B OTONUTENLHOM npubope, °C;

t; - pacyéTHasa TemnepaTtypa NoMeLleHusl, NpUHMMaemMasi paBHON pPacYETHON TeM-
nepaType Bo3dyxa B oTannusaemMom nometieHum tg, °C;

At,, - nepenaj Temneparyp TENrOHOCUTESNS MEXAY BXOAOM W BbIXOAOM OTOMM-

TenbHoro npubopa, °C;

70 - HOPMUPOBAHHbIV TeMnepaTypHbIv Hanop, °C;

C - NONPaBOYHbIN KOIPPULMEHT, C NOMOLLLID KOTOPOrO YYMTLIBAETCS BUSIHUE CXe-
Mbl [OBWKEHUS TENSIOHOCUTENS Ha TEnnoBOW NOTOK M KO3IMUUUEHT Tennonepeaadv
npubopa npuM HOPMUPOBAHHLIX TeMMNepaTypHOM Hanope, pacxode TEMNNIOHOCUTENS U
aTmMocdepHOM AaBneHnn (NpuHnmMaeTcs no tabn. 3.2);

N U M - AMNMPUYECKME NOKasaTenu CTeneHn COOTBETCTBEHHO NPU OTHOCUTESNbHbIX
TemnepaTypHOM Harnope n pacxoge TennoHocuTens (npMHumatoTea no tab. 3.2);

an - PaKTUYECKMIA MACCHbIN pacxof TensioHOCUTENA Yyepe3 OoToNUTENbHbIA Npu-

oop, Kr/c;

0,1 - HOPpMMPOBaAHHbIA MACCHbIW pacxod TEMNSIOHOCUTESNS Yepe3 OTONUTENbHbIN NpuU-
oop, Kr/c;

b - 6e3pa3mepHbIn NONPaBOYHbLIA KOIPUUMEHT HA pacyETHOe aTMocdepHoe aaB-
nexHuve (NpuHUMaeTcsa no Tabn. 3.3);

P - 6e3pasmMepHbIN NONPaBOYHbIA KOIPPULNEHT, C MOMOLLLIO KOTOPOro y4YUTbIBaET-
ca crneunduka 3aBUCMMOCTM TEMNSIOBOrO NOTOKa U KoadhduumeHTa Tennonepegadun na-
HenbHbIX paguaTtopoB TMNoB FKO n PKO oT nx ANWHbLI Npy ABWXEHUU TEMSIOHOCUTENS
MO CXemMe «CHU3Y-BBeEpPX» (NpUHUMaeTcs no tabn. 3.4); npn ABWXKEHUM TENNOHOCUTENS
Mo CXeMaM «CBEPXY-BHU3» N «CHU3Y-BHU3» p=1;

Q= (G)/?O)1+n - 6e3pa3mepHbIN NoNpPaBOYHbIN KOIGEUUMEHT, C NOMOLLBIO KOTOPO-

ro yYnmTblBaeTCs U3MEHEHNE TEMJIOBOrO NOTOKA OTONUTENbHBIX NPUOOPOB MpU OTNMYUK
pacy€THOro TemnepaTypHOro Hanopa oT HoOpMarnbHOro (MpMHMMaeTcsa no Tabn. 3.5);
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®, =(an /O,l)m - 6e3pa3mepHbIvi MONPaBOYHbIN KOIPPULMEHT, C NMOMOLLbIO KOTOPO-

ro y4nTbiBaeTCs M3MEHEeHMEe TENMOBOro NoToka OTONUTENbLHOro npubopa npu oTNnYUK
pac4E€THOro MacCHOro pacxoga TenroHocuTens Yyepes npubop oT HOPMaribHOro C y4é-
TOM CXEMbI ABMXEHUSA TennoHocuTens (NpUHMMaeTcsa no Tadn. 3.6);

K.y - KoadbprLmeHT Tennonepenaym paguartopa npu HopmanbHbIX YCNOBUAX, onpe-
aensembln no gopmyre

_ QHy 2.0
= BT/(m? - °C), (3.4)

ny

F — nnowaab HapyKHON TENnooTAalLLen NOBEPXHOCTM paamatopa, M? (MpuHUMa-
eTca no tabn. 1.3 n 1.4).

Ta6nuua 3.2. YcpeaHEHHbIe 3Ha4Y€HUA NoKasaTesnien CTeneHn N um
M KO3 (PULMNEHTOB C 1 p NPU Pa3NINYHbIX CXeMaxX ABUXKEHUA TenNoHoCUTens
B paguartopax «Kermi Therm X2» un pacxoge TensioHOCUTENA Yepe3
npn6op 0,015+0,15 kr/c (54+540 kr/4)

O6osHaveHne BbicoTa Cxema
paguaropa pagua- ABVXKEHNA n C m P
ApTuUKyn Tun TOopa TennoHocuTens
CBepxy-BHU3 0,25 1 0 1
E'ég 18 500, 600 | Chuay-seepx | 033 | 0,78 | 01 | Tabn34
CHW3y-BHU3 0,25 0,94 0 1
CBepxy-BHU3 0,26 1 0 1
E'ég ﬂ 300, 400 | Chuay-seepx | 033 | 0,81 | 01 | Ta6n34
CHW3y-BHU3 0,26 0,96 0 1
EKO 11 CBepxy-BHU3 0,27 1 0 1
PKO 11 500, 600 CHu3y-BBEpPX 0,33 0,8 0,1 Tabn.3.4
CHWN3y-BHU3 0,27 0,94 0 1
FKO 12, 22, 33 CBepxy-BHU3 0,28 1 0 1
PKO 12, 22, 33 | 300, 400
PHO 20, 30 CHU3y-BHU3 0,28 0,94 0 1
FKO 12, 22, 33 CBepxy-BHU3 0,3 1 0 1
PKO 12, 22, 33 | 500, 600
PHO 20, 30 CHU3y-BHU3 0,3 0,92 0 1
FTV 12, 22, 33
E_T_—& 12 ;2 gg 300, 400 Ceepxy-BHU3 0,29 1 0 1
PTM 12, 22, 33
FTV 12, 22, 33
E.I& 1; ;; 22 500, 600 CBepxy-BHU3 0,3 1 0 1
PTM 12, 22, 33
PTV 20, 30 300, 400 CBepxy-BHU3 0,27
PTV 20, 30 500, 600 CBepxy-BHU3 0,29 1 0 1




Tabnuua 3.3. 3HayeHus nonpaBoyYyHoro koadgcuumeHTa b
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Tunbl pa- b npu atmocdepHom gaenenuu, rfa (Mm pT. CT.)
[1aToOpOB S 933 947 960 973 987 1000 | 1013,3 | 1040
(700) | (710) | (720) | (730) | (740) | (750) | (760) | (780)
10 0,45 | 0,973 | 0,978 | 0,982 | 0,986 | 0,991 | 0,996 1 1,009
11,20 0,35 | 0,968 | 0,974 | 0,979 | 0,984 | 0,99 | 0,995 1 1,01
12,22,30 | 0,25 | 0,963 [ 0,969 | 0,975 | 0,981 | 0,987 | 0,994 1 1,012
33 0,15 [ 0,958 | 0,966 | 0,972 | 0,979 | 0,986 | 0,993 1 1,013

MpumeyaHue: S — nyuyncTas (paguaumoHHas) cocTaBnALLasa TennoBoro NoToka naHerb-
HOro paguaTopa.

Tabnuua 3.4. 3HayeHna nonpaBoYHOro KoadcgpuumneHTa p

BeicoTbl 3HayeHus p npu anuHe paguatopa L (mm)
paguatopoB
tvnos 10 u 11, mm | 400+500 | 600+700 | 800+1000 | 1200+1400 | 1600 n Gonee
300, 400 1,14 1,07 1,05 1,03 1
500, 600 1,1 1,05 1,03 1,02 1
Ta6nuua 3.5. 3HauyeHUs nonpaBo4YHOro koadduumeHTa @,
B 3aBUCMMOCTMU OT NoKa3saTens creneHu «n» (cM. Taén. 3.2)
0. °C 3Ha4eHuns @, npu
' n=0,25 | n=0,26 | n=0,27 | n=0,28 | n=0,29 n=0,3 n=0,33
44 0,56 0,557 0,555 0,552 0,549 0,547 0,539
46 0,592 0,589 0,587 0,584 0,582 0,579 0,572
48 0,624 0,622 0,619 0,617 0,615 0,612 0,605
50 0,657 0,654 0,652 0,65 0,648 0,646 0,639
52 0,69 0,688 0,686 0,684 0,682 0,679 0,673
54 0,723 0,721 0,719 0,717 0,716 0,714 0,708
56 0,757 0,755 0,753 0,752 0,75 0,748 0,743
58 0,791 0,789 0,788 0,786 0,785 0,783 0,779
60 0,825 0,823 0,822 0,821 0,82 0,818 0,815
62 0,859 0,858 0,857 0,856 0,855 0,854 0,851
64 0,894 0,893 0,892 0,892 0,891 0,89 0,888
66 0,929 0,929 0,928 0,927 0,927 0,926 0,925
68 0,964 0,964 0,964 0,964 0,963 0,963 0,962
70 1 1 1 1
72 1,036 1,036 1,036 1,037 1,037 1,037 1,038
74 1,072 1,073 1,073 1,074 1,074 1,075 1,077
76 1,108 1,109 1,11 1,111 1,112 1,113 1,116
78 1,145 1,146 1,147 1,149 1,15 1,151 1,155
80 1,182 1,183 1,185 1,186 1,188 1,19 1,194
82 1,219 1,221 1,223 1,224 1,226 1,228 1,234
84 1,256 1,258 1,261 1,263 1,265 1,267 1,274
86 1,293 1,296 1,299 1,301 1,304 1,307 1,315
88 1,331 1,334 1,337 1,34 1,343 1,346 1,356
90 1,369 1,373 1,376 1,379 1,383 1,386 1,397
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Tabnuua 3.6. 3Ha4yeHus nonpaBoyHoro koadgcuumneHTa @,
B 3aBMCMMOCTM OT NoKa3sartessi CTeneHn «m» (cm. Tabn. 3.2)

Mnp 3HayeHus Mnp 3HayeHus
@2 npn @, npu
Kr/c Kr/4 m=0,1 Kr/c Kr/4 m=0,1
0,015 54 0,827 0,06 216 0,95
0,02 72 0,851 0,07 252 0,965
0,025 90 0,871 0,08 288 0,978
0,03 108 0,887 0,09 324 0,99
0,035 126 0,9 0,1 360 1
0,04 144 0,912 0,125 450 1,023
0,05 180 0,933 0,15 540 1,041

3.5. CornacHo pesynbTaTam TensioBbIX UCNbITAHWUIA Pa3nnyHbIX 0bpasuoB pagu-
atopoB cepun «Kermi Therm X2» 3HayeHUs1 nokasaTenen cteneHn n 1 m n Ko du-
LMeHTa C 3aBUCAT He TOMbKO OT UCCIeAoBaHHbIX Ananas3oHoB N3MeHeHns ® u Myp, HO
TakkKe OT BbICOTbI, rMyOuHbI U AnMHbI npubopa. [Ansa ynpoLweHna nHXXeHepHbIX pac4EToB
6e3 BHeceHMs 3aMeTHOW MOrpeLLlHOCTM 3HAYeHUs 3TUX MnokasaTenen no BO3MOXHOCTU
BbInu ycpeaHeHbl ANA yKasaHHbIX B Tabn. 3.2 npegenos 3HayveHun My,. [Npun ABMXKEHUM
TennoHocutensa B pagnatopax FKO n PKO tunos 10 n 11 no cxeme «CHU3Yy-BBEPX» B
xo4e uccriegoBaHuns 6bino yCTaHOBMNEHO, YTO TEMMOHOCUTENb ABUMXETCS Npu 3TOM cxe-
Me NULb NO ABYM-YETbIPEM BEPTUKarbHbIM KaHanam (B 3aBMCUMMOCTM OT yucna psigoB
naHerneun no rnydbuHe npnbopa), bnvmxkanwmnm K noasoadaLLmMM 6OKOBLIM TENNONPOBOAAM,
a No ocTarnbHbIM MO CXEME «CBEpXY-BHWU3», MPUYEM C 3aMETHO MEHbLUMM PacxOA4oM
TENMnoOHOCUTENA WU, KaK creacteue, C MeHbLUen cpefHen Temnepatypon Bogbl. B pe-
3ynbTaTe Takoro pacnpenerneHms NoTOKOB TEMMOHOCUTENS Y KOPOTKUX NPUBOPOB CHU-
XEeHne TennooTgayn MeHee 3aMeTHO, YeM Y ANUHHbIX. [nga y4éTta atoro oberodatenb-
CTBa crnefyeT MCNosib3oBaTb MOMNPAaBOYHbIA KOS PUUNEHT p, NpuBELEHHbIA B Tabn.
3.4.

3.6. NonesHbi TennoBOW NOTOK TENIONPOBOAOB NPMHMMAaETCs 0OblMHO paBHbIM
50+90% oT obLien TennooTaaum Tpyd Npu Npoknagke ux y HapyXHblX CTEH 1 JocTUraeT
100% npu pacnonoXXeHnn CTOSIKOB Y BHYTPEHHUX Meperopofok. TennoBon noTok 1 m
OTKPbLITO MPOJSIOXKEHHbIX BEPTUKaSbHbIX W FOPU3OHTaNbHbIX FNagKkUX MeTanmnn4eckunx
TPpyD, OKpaLUEHHbIX MAaCNSAHOW KpacKOW, OMnpenensieTcs COrfacHo nNpuroXeHuwo 3
HaCTOSILLMX peKoMeHaauunn.

3.7. lMpn ncnonb3oBaHMM aHTUdPU3a Ha STUMEHTTIMKONEBOM OCHOBE Heobxoam-
Masi nnowaab NOBEPXHOCTU HarpeBa OTONUTESbHbLIX NPUOOPOB AOMKHA BbITh yBENMYe-
Ha B cpegHeM B 1,1 pasa No CpaBHEHUD C pacCYUTaHHOW MpU TennoHocuTene BoAe.
Mpu ncnonb3oBaHMM aHTU(PpPU3a HA OCHOBE MPOMUIEHTNIMKONS Nowanb NOBEPXHOCTH
HarpeBa formkHa 6bITb yBenuyeHa B cpegHem B 1,3 pasa.
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4. NMpumep pacyéeTa aTaxecTosika OAHOTPYOHOMN
CUCTEMbl BOASIHOIO OTOMNJIEHUS

Ycnosgus 0ns pacyéma

TpebyeTcs BbINOMHUTL TEMNSIOBOM pPaCYET ITaAXeCTosika BepTUKANbHOW OLHO-
TpyOHOM CUCTEMbI BOLAHOIO OTOMMIEHMS CO CTanbHbIM MNAHEfbHbIM pPagnaTopoMm
«Kermi Therm X2» Profil-K. PagnaTtop yctaHoBneH nog OKHOM Ha HapyXHOW CTeHe
6e3 HMWKN Ha nepBOM 3Taxe 18-3TaXXHOro XWMoro AomMa, NPUCOEOUHEH K CTOSIKY CO
CMeLlEHHbIM 3aMblKaloWwmMmMm y4acTkoM n tepmoctatom «HERZ-TS-E», yctaHoBneHHOM
Ha noaBogke K npubopy. [BwxeHune TennoHocuTens B nNpubope Mo CXeme «CHU3Y-
BBEPX».

Tennonotepn nomelleHuss ¢ y4étom koadpduumeHta 3anaca 1,15 (cm. n.3.2
HacTosLWMX pekomeHaaunn) coctasnaT 1200 BT. TemnepaTtypa ropayero TennoHocu-
Tens Ha BXxode B CTOSK t, YCNOBHO npuHumMaeTcsa pasHon 105°C (6e3 yvéTta Tennono-
Tepb B MarucTpanu), pacyéTHbIi nepenaz Temnepartyp no cTosky At=35°C, Temnepa-
Typa BO3ayxa B oTansimBaeMom rnomelleHun tz=20°C, atmocdepHoe gaBneHne Bo3ay-
xa 1013,3 rla, T. e. b=1. CpeaHuin pacxopg Boabl B ctoske Mg =480 kr/y (0,133 kr/c).

YcnoBHble guameTpbl TpyO onpeaeneHbl B pedynbTaTe nNpeaBapuUTenbHOro rma-
paBnMyeckoro pacyéta u paBHbl 15 MM, obLWasa AnvHa BepTUKanbHO U ropuU3oHTarbHO
pacnonaraemblx Tpy6 B nomelieHuun coctasnseT 3,5 M (Lyps=2,7 M, Lp=0,8 m).

[NocriedosameribHOCMb Men08020 pacyéma

TennoBol notok npubopa B pacuyétHbix yorosusx Q7““, BT, onpepensietcs no
np

pacu __
(bOpMyJ'Ie np Qnom - Qmp.n ’ (41)
rge Qnom - Tenrionortepun nomMeLleHna npum paC‘-IéTHbIX yCnoBU4X, BT;

Qmp_,7 - Mofie3HbIN TENOBOKM NOTOK OT TennonpoBogos (Tpyo), BT.
B Hawwem npumepe npuHumaem Qpmp. 7=0,9 Qmp,

roe Qmp =Omp. ¢ me. et0mp. 2 - me. 2 (4.2)

Omp.e U Omp.2 - TENNOBbIE MOTOKM 1 M OTKPBLITO MPOMOXEHHbLIX COOTBETCTBEHHO
BEpPTUKANbHbIX WU FOPU3OHTarnbHbIX rNagkux Tpyo, onpegensieMble MO NPUNOXEHUIO 3,
B1/m;

Lyp. 6 1 Ly, - - 0BLWI@A ANMHA COOTBETCTBEHHO BEPTUKATIbHBLIX M TOPU3OHTANBHBIX
TENnonpoBoaOB, M.

MonesHbii Tennoson MOTOK OT TPY® Qmp, ONpeaenéH npu TemnepaTtypHoM

Hanope ©,, . =t,—t, =105 - 20 = 85°C (6e3 yuéTa oxnaxaeHus Boabl B paanaTtope),

roe t, - TemnepaTypa TenroHOCUTENS Ha BXOAE B paanaTopHbilii yaen, °C.
Qmp.n =0,9(74,1-.2,7+ 74,1.0,8-1,28) = 248 Br.

pacu

= Quom = Qupn= 1200 — 248 = 952 Br.

B obwem cnyvyae pacyét Ben€Tcs utepaumoHHbiM MeTtogoMm. [peasaputensHO
(3 Tabn. 1.3) c yuétom TpeboBaHMA K AM3aNHY XUNOro nomMeleHns BolbnpaeTtca pa-
anaTtop Tvna 11-04-10 n npuHMMaeTcs COOTBETCTBYOLWEe 3HavyeHue KoadpdpuumeHTa
3arekaHus a,, = 0,208 (No gaHHbIM Tabn. 2.3).
Pacxon Boabl Yepes npnbop paseH
M, =a, M,=0,208 0,133 = 0,0276 kr/c.

Mepenan TemnepaTyp TEMNNOHOCUTENS MEXAY BXOAOM B OTONUTENbHbIM Npubop
1 BbIXOAOM U3 Hero Atn, onpeaenseTcsa no gpopmyne
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a2 Qe 952
° C.M, 41868-0,0276
raoe C — yaenbHas Tenno&MKoCTb BoAbl, paBHasa 4186,8 [x/(kr-°C).

TemnepaTtypHbIn Hanop O (6e3 yyéTa oxnaxaeHusi Boabl B CTOsIKe OQHOTPYBHON
CUCTEMBbI OTOMMeHus) onpeaenseTtcd no gopmyne (3.3)

8,2°N , (4.3)

At -
0=t —T—té:105—4,1—20:80,9 N.
Onpegensem npeaBapuTenbHO Tpebyembli TENSIOBOW MOTOK paguartopa npwm
HOopManbHbIX ycnosusax Q™ no dpopmyne
Q"™ 952
o -p,-A-8-b 1,212-0,879-0,81-1,05-1

roe @, ¢, ¢, p n b - 6e3pasmepHble KOIPDUUNEHTbI, NPUHUMAEMbIE NO Tabn.
3.3+3.6.

Ncxopsa n3 nonyyvyeHHoro 3HaveHms Q™ u xxenaemon gnuHel npmubopa (900+1200
Hy

MM), corriacHo T1abn. 1.3 npuHuMaem BblbpaHHbIM TUNopasmepa 11-04-10 ¢ Q,y=1037
BT.

QY = =1051A0 , (4.4)

C yyétom pekomeHgaumn [10] pacxoxgeHue mexay TernnoBbiIMU MOTOKaMW OT
Tpebyemon n ycTtaHaBnMBaeMow nnoLwlagen MOBEPXHOCTM HarpeBa OTOMUTENBbHOIO
npubopa gonyckaeTca B npegenax: B CTOPOHY YMeHbleHns — o 5%, HO He Gonee,
yeMm Ha 60 BT, B CTOpOHY yBenuyeHunsa — 0o bnuxkanwiero Tunopasmepa.

B obwem cnyyae HeBsA3ka Npu nogdope npubopa onpeaenseTcs no opmyne

[(Q,—-Q™):Q"]- 100% = -1,3%. (4.5)

K ycTaHOBKe NpuHUMaeTcs naHenbHbIn pagmnatop: «Kermi Therm X2» Profil-K
FKO 11-04-10.
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5. YKasaHuA N0 MOHTaXYy CTarbHbIX NaHeNbHbIX
pagunatopoB «Kermi Therm X2» n OCHOBHbI€e
TpeboBaHUA K NX aKcnsyaTaumm

5.1. MoHTax cTranbHblX NaHenbHbiX paguatopoB «Kermi Therm X2»
nponssoguTtcsa cornacHo TpeboaHuam CHull 3.05.01-85 «BHyTpeHHWe caHuTapHo-
TEeXHUYECKMEe CUCTeMbI» [21] N HacToALWMX pekoMeHaaumn.

5.2. lMaHenbHble paguatopbl «Kermi Therm X2» nNocTaBnslTCs 3aBOAOM-
N3roTOBUTENEM U €ero pernoHasnbHbIMU OMrepaMmn CorfnacHo HoOMeHKnaType, npeacras-
neHHonm B Tabn. 1.1.

Kak ykasblBanocb, paguaTopbl NOCTaBNATCA OKpaLIEHHbIMU U YNakoBaHHbLIMU B
TepMoyCafO4HYI0 NOSIUITUIIEHOBYIO NIEHKY.

TpaHCNOPTUPOBKY, XpaHEHWe W MOHTaX CTalbHbIX MNaHerNbHbIX pagvuaTopoB
HeobXoAMMO NPOU3BOAMTL HaaNexawmm o6pas3oM, WCKAYaKLWMM MeXxaHu4eckme
NOBPEXAEHWS, HAPYLUEHNS NTaKOKPaCOYHOro MOKPbITUSA, nonagaHusa Bnaru (Hanpumep,
OOXASA, KOoHOeHcaTa) W BO3AEWCTBUS arpecCuBHbIX cped (Hanpumep, CBeXero
LEMEHTHOro pacTteopa unu 3actbiBatoiero 6eToHa).

30 - 50 Mmm

®

5.3. PacctosHue mexagy pagnmatopoM U CTEHOW, Y KOTOPOW OH
YCTaAHOBMEH, oOnpefenseTcs KOHCTPYKUMAMM CKOD, MNpUBapEeHHbIX C
TbIfIbHOM CTOPOHbI pagmMaTopa, U KPOHLWTENHOB, HA KOTOPbIE OH MOHTU-
pyeTtcs. NepeyeHb Npegnaraembix KpoHLWTENHOB npeacrasneH B n. 1.10
(vnn cm. B Katanore komnaHuu). Hambonee pacnpocTpaHEHHbIMU SB-
NATCA ANIMHHbIE OLMHKOBAHHbBIE KPOHLUTEMHbl A1 HAacTEHHOW YycTa-
HOBKMW, KOTOPble BXOOAT B KOMMSIEKT cTaHA4apTHoOW noctasku (cm. n.1.10
n puc. 1.11). KpoHWTENH nmeeT manyo u 0onbLUyo NOSIKKU ANIMHOW CO-
otBeTcTBEHHO 30 1 50 MM, YTO AAE€T BO3MOXHOCTb perynupoBaTb pac-
CTOsIHME OT CTEHbI A0 ThIfIbHOM CTEHKN paamaTtopa (puc. 5.1).

Mpu gnuHe ot 400 go 1600 mm pagmaTop OCHaLEH 4 MOHTaX-

L
B

[o]

Puc. 5.1

HbiMK ckoBamu, npu anuHe ot 1800 oo 3000 mm — 6 ckobamn 1 KOoM-
NNeKTyeTCa COOTBETCTBEHHO 2 UMK 3 KPOHLUTEMHAMU.

PasmeTka MeCT yCTaHOBKM KPOHLUTEMHOB paamMaTopoB MokasaHa
pasmepbl NX NPUBA3KN NpeacTaBneHbl B Tabn. 5.1.

Ha puc. 5.2, a

Tabnuua 5.1
BL
Twn OnunHa BL, A B
BL/2 pagwnaTopa MM
A B Paduamopsil 6e3 scmpoeHHo20 mepmocmama
10 400 100 100
= FIFLEEL Tt Vi iV :ﬂ]‘ o g 10 500+3000 | 140 140
3 ' 11 400+3000 85 85
- 0 12/20/22/30/33 400 100 100
":' 12/20/22/30/33 500+3000 | 140 140
T Paduamopbi CO 8CMPOEHHbLIM MepMOocmamom
|8 =y 8 i e = 10 400 165 100
10 500+3000 | 165 140
P 2 C 11 400+3000 85 85
POHE PaANaTopa 1715 56/22/30/33 | 500+3000 | 140 | 140
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5.4. MoHTaX HaCTeHHbIX pagnaTopoB BeAETCA Ha NOArOTOBMEHHbIX (OWTyKaTy-
PEHHbIX Y OKpaLUEHHbIX) MOBEPXHOCTHAX CTEH.

5.5. MNepea Hayanom MoHTaxHbIX paboT B pagnatopbl «Kermi Therm X2» cne-
AyeT yCTaHOBUTb pasaennuTenbHy Npobky.

PaspenutenbHas npobka B paguatopax «Kermi
Therm X2» wucnonb3yeTcA TONbKO B ABYXPSAOHbLIX U
TpéxpaaHbix Mmoaenax paaunatopoB «Profil-K», «Plan-K»
n «Plan-K Hygiene» ¢ 60KOBbLIM pacnonoXxeHuem npu-
coeAMHUTEeNbHbIX NaTpyokoB. [1py 3aTOM ABMXeHMe Ten-
NOHOCUTENSA BO (PpOHTaNbHOW naHenu obecneymBaeTcsa Mo :
CXeme «CBepXxy-BHU3». PasgenutenbHasa npobka BCTpavBa- Puc. 5.3. MOHTa)KHbI

€TCH B HWXKHUM NaTpyboK, K KOTOPOMY NpucoeamnHaeTcs ob- KOMMIEKT: a — pasaeni-
paTHbIA TeNonNpoBOA. YCTaHOBKa B ApYyrMx natpybkax cum- TenbHasa nNpobka,
Taetca HegonycTumon. PasgenutenbHas npobka, MOHTax- © - MOHTaXXHbI KoY

HbI KItod (puc. 5.3), BO3QyXO0TBOAYMK M MHCTPYKUMA MO MOHTaXy BXOAST B KOMMSEKT
obsi3aTtenbHon noctaeku pagnatopos «Profil-K» n «Plan-K».

lMocnenoBaTenbHOCTb  MOHTaXa  pasgenuTenibHOu
npobku (puc. 5.4):

- NPaBUSIbHO M [0 yrnopa BCTaBUTb MOHTaXHbIN KoY
B pasgenurenbHyto nNpobky (puc. 5.4a), npu aTom cneayet
yunTbiBaTb NpPaBWUbHOE MOSIOXKEHWE  pasgenuTenbHON
NPOBKN C MOHTaXHbIM KntovoMm (puc. 5.46), T.e. pyyka Kno4a
AOMKHa OblTb pacnonoXeHa ropu3oHTanbHO, CTpenka Ha
Krnove npyv 3TOM MOSIOKEHUN MOKa3blBaeT B HanpasfieHuu
3agHewn (cpeaHen) naHenu;

- BCTaBUTb pasgenurenbHyto Nnpobky B natpybok pa-
anaTtopa (puc. 5.46) — cnerka cxaTb pasgenuTenbHyro
nNpobKy n BCTaBUTb €€ A0 ynopa;

- NPOBEPUTb MOSMIOXXEHME MOHTAaXHOIO Knro4da (puc.
5.4B) — kntoy gomkeH ObITb BCTaBMeH OO0 yrnopa WM pydka
pacnonoXxeHa ropm3oHTanbHo:

- BblHYTb 13 NaTpybKka MOHTaXHbIN Krtod (puc. 5.4B).

B mopensix pagnatopoB CO BCTPOEHHbIM TepMoO-
cTaToM pasgenutenbHasa Npobka He ycTaHaBNMBaeTCs.

5.6. MoOHTaX HacCTeHHbIX pagnaTopoB HeobxoaMmo
NpOM3BOAMTbL B CriefytoLemM nopsiake:

- pasMeTUTb MecTa YCTaHOBKM KOHCOSen (B COOTBET-
CTBUM C pUC 5.2) 1 NPOCBEPNIUTL OTBEPCTUA B CTEHE;

- 3aKpenuUTb KPOHLUTENHblI Ha cTeHe atobensamu (He

AornyckaetTca npucTperika K CTEeHe KPOHLUTEMHOB, Ha
KOTOPbIX KpenaATCca OToNUTEeSbHbIE NPUOOPLI 1 TEMMOMNPOBOAbLI CUCTEM OTOMMEHUS);

- yOoanuTb ynakoBKY TOSIbKO B MecCTax NpucoefuHeHus paguaTtopa K nogsoas-
MM TennonpoBoAamM 1 B MecTax pacrnonoxeHnst ckob Ans KPOHLWTENHOB;

- YCTaHOBUTb paguaTop Ha KpOHLITENHax;

- COeaUHNTbL paguaTop ¢ NoABOAALMMN TENNONpPoBogaMu CUCTEMbI OTOMNIEHNS,
npu 3TOM criefyeT y4uTbiBaTb MakCMMaribHyt rnyobuHy BBMHYMBAHWUS B COEAMHUTENb-
Hyto NpobKy — He Bonee 14 MM (He MeHee 12 MM) BO nsbexaHne nopyv pasgenurens-
HOWM NPOOKMU;

- YCTaHOBUTb BO3QYXOOTBOAYUK B BEPXHIOK NPOOKY;

- YCTAHOBWUTb TEpMOCTaTUYECKUIN AreMeHT y paguaTtopos Profil-V/VM, Plan-V/VM
n Plan-V Hygiene.
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5.7. MNMpn MOHTaxe HaCTeHHbIX paanaTopoB criedyeT u3beratb CriydyaeB MX He-

HpaBVIﬂbHOVI YCTaHOBKMW:

- CINULIKOM HM3KOro0 pasMeLleHus, T.K. Npu 3as3ope Mexagy MnosioM M HU3OM
paguaTtopa, MeHbLleM 75% rnybuHsl npubopa B yCTaHOBKe, yMeHbLUaeTcs apdekTus-

HOCTb TennoobmeHa v 3aTpyaHseTca yoopka no pagnaTopom;

- YCTaAHOBKM paguaTopa Ha KOHCOMAX WIM KPOHLITEeNHaX, W3roTOBMEHHbIX
ApyrMmMmun ompmMamu, BNAOTHYIO K CTEHE MU C 3a30POM, MEHbLLMM 25 MM, yXyALlaloLen
TennooThavy npmbopa 1 Bbi3blBaloLLEN NbifieBble 3anum3bl (cnegbl) Hag NpudopomMm;

- CNULLIKOM BbICOKOW YCTaHOBKW, T.K. MpWU 3a3ope Mexay MosioM U HU3OM
paguartopa, 6onbwem 200 MM, yBennuMBaEeTCHA rpagveHT TemnepaTtyp Bo3gyxa no

BbICOTE NMOMELLEHMNS, OCOBEHHO B HUXXHEW €ro YacTu;

- CNULWIKOM Maroro 3asopa Mexay BepxoMm
paguatopa U HW30M nofokoHHuka (MeHee 90% rnyGuHbI
pagnaTtopa B YyCTaHOBKe npu BbicoTax paguartopa 500 n 600
MM 1 75% - npu BbicoTe 300 1 400 mm), T. K. Npn 3TOM
yMeHbLUAeTCsa TENMOBOW NOTOK pagnaTtopa (puc. 5.5);

- HEropu3OoHTanbHOrO  MOSIOXEHUSA  KOMNEKTOPOB
paguaTopa, T.K. 3TO yXyAlaeT ero TensoBble nokasaTenu,
TMIMEHNYHOCTb 1 BHELUHWIA BUA;

- YCTaHOBKW nepej pagvatopoM OeKopaTUMBHbIX
9KpaHOB MMM 3aKpbliTUS €ero wTopamu, T. K. 3TO Takke
NPUBOAUT K YXYALWEHUIO TennooTaadun U rUrneHnYeckmx
XapakTepuctuk npubopa u nckaxaet paboTy TepmocTaTa C
aBTOHOMHbIM JAaTUYMKOM.

5.8. MoHTaX HanonbHbLIX pagnaTopoB NPOU3BOANTCS
Ha HapPYXHbIX WM BHYTPEHHUX BepTUKaNbHbIX KOHCOMSX
(cTonkax). Bo3MOXHO OCHalLleHMe HanosibHbIX pagnaTopoB
TennosawmnTHbIMK 3KpaHamu (CM. prc.5.6), obpaléHHbIMK B
CTOPOHY HapyXHbIX orpaxgeHun (octeknenuns). HanoneHble
CTOMKM W  3aWWUTHble 3KpaHbl MOXHO 3akasaTb Yy
npounssogutend paguatopos (cm. n.1.10).

5.9. Tllocne oOkoH4YaHMA  OTAENOYHbIX  paboT
HeobxoQMMO yganuTb ynakoBky. Ecnm ynakoBka Obina
CHATA [0 OKOHYaHWs OTAeNno4YHbiXx paboT, paguaTop
cnefyeTt TwartenbHO OYUCTUTb OT CTPOUTENBHOIO Mycopa U
NPOYMX 3arpA3HEHUN, T.K. OHWM CHWXKAKT TENSI0BOM MOTOK
OTONUTENBLHOrO NpUbopa 1 yxyaLat ero BHELUHUA BUA.

5.10. 3anpeuwjaeTcs AONONHUTENBbHAsS OKpacka paau-
aTopa «MeTannMyeckummy» Kpackamm (Hanpumep, «cepeb-
PSHKOM») U «3aKpalwmBaHMe» BO3OYXOBbIMYCKHOrO OTBEp-
CTMS BO34YyXOOTBOAUMKA.

5.11. MNpwu ocHaweHnn obenx NOABOAOK K pagnaTopy
3anopHoM  apmMmaTypon  yCTaHOBKa  BO34yXOOTBOAYMKA
obazaTenbHa B OOHOW M3 BEPXHWUX TNyxux Npobok
pagnaTtopa. [lpyn OTKNOYeHUM paguatopa OT CUCTEMDI
oTonneHusa 6e3 cnuea BoAbl U3 HEro 0bs3aTeNibHO OTKPbITh
PYy4YHOM BO34YyXOOTBOAYMK Ha OTKMIOYEHHOM paguaTope.
lMepen oTKpbITMEM 3anopHon apmatypbl y npubopos (and
NOAOKITIOYEHUST ero K cucteme OTonseHnst) Heobxoaumo 3a-
KPbITb BO34YXOOTBOAYMK.

5.12. lpn aBTOMaTM4YECKOM PErynMpoOBaHUN He
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G6ankoHHon aBepu M mMeHee 200 MM OT HM3a NOLOKOHHWKA (puc. 5.7). B cnydvae
HecobnogeHns atux TpeboBaHUW criedyeT MCNOMb3oBaTb TePMOCTaTbl C BbIHOCHbLIM
Aatymkom (cm. puc. 1.18).

5.13. B npouecce akcnsyataummn crniegyeT npou3BoanTb OYUCTKY HaPYXXHbIX MO-
BEPXHOCTEN paamnaTtopa B Havase OTONUTENbHOro ce3oHa u 1+2 pasa B TedeHue oTonu-
TenbHOro nepuoga. Npu ouncTke pagnaTopoB Herb3a UCNonb3oBaTb abpasvBHbIE Ma-
Tepuanbl U CpeacTBa, ABNALWIMECH arpeccMBHbIMU BellecTBaMU (CUMBHOW LLIENOYLIO
UIN KUCNOTOM). McknoyaeTcsa Ncnonb3oBaHMe NOPUCTLIX YBIIAXHUTENEN.

5.14. lpn ncnonb3oBaHUM B Ka4yecTBe TENroHOCUTENS ropaven Boabl e€ napa-
METpPbl OOSMKHbI YOOBMNETBOPATb TpeboBaHuaM «[1paBun TEXHUYECKOM IKChnyaTaumm
SNeKTpuYeckux ctaHumm n ceten Poccuickon ®egepauuny» [3].

CopgeprxaHue pacTBOPEHHOIO KMcnopoga B BoA4e CUCTEM OTOMMEHUS He OO0SXHO
npesbiwaTtb 20 mkr/om® [3], [22], a 3HauyeHne pH pomkHO ObITb B npegenax 8,0+9,5
(ontumaneHo 8,3+9,0). CogepxaHne B Boge coeamHeHun xenesa (o 0,5 MF/,EI,M3) "
ApYyrux npumecen - cornacHo [3].

5.15. lpwn akcnnyaTauuun cCTanbHbIX pagnaTopoB credyeT MOMHUTb, YTO OHU
BeCbMa YyBCTBUTESbHbI K Ka4eCTBY BOAOMNOArOTOBKN, OCODEHHO K COAep)XaHUO B Boae
Kncnopoga wu 3arpsasHeHun (wnama). MNMoatomy paguatopbl «Kermi Therm X2» peko-
MeHAOyeTCa NPUMEHATb B aBTOHOMHbIX CUCTEMAaxX OTOMMEHUA U B cUCTeEMax C He3aBu-
CMMOW CXeMOW NOACOEeANHEHUSI K CUCTEME TennocHabXeHUs, ¢ 3aKkpbITbIMU pacLunpu-
TeNnbHbIMWU COCydaMW, COBPEMEHHbIMU LMPKYSSALMOHHBIMW HacocaMu, a TaKkke C
yCTponcTBamMu ans NognuTki geaspupoBaHHOW BOOOM M3 BOAOMNPOBOAA UNW Henocpea-
CTBEHHO U3 TENNOBOW ceTu. [1ns yMeHbLUEHMUsT ONacHOCTU NOALWNaMOBOMN KOPPO3uK Le-
necoobpasHa ycTaHOBKa rpsi3eBMKOB, a Npy UCNOSIb30BaHMM TEPMOCTATOB U aBToOMaTu-
3MpPOBaHHbIX BO3QYXOOTBOAYMKOB — €Lé U (PUnbTPoB, B TOM YucCrie NOCTOSAKOBbIX. Ko-
FINYECTBO B3BELLEHHbIX BELLECTB B BOAE HE AOIKHO NpeBbIllaTh 5 Mr/am®.

5.16. lNepepn ycTaHOBKOM CTasibHbIX MAHENbHbIX PaguaTopoB B KYXHSAX, BaHHbIX
KOMHaTax u Tyanetax Heo6xoaumMo TLaTenbHO NPOBEPATbL KAYECTBO NX NAaKOKPACOYHO-
ro NoKpbITUS. PagnaTtopbl C HapyLWeHNneM 3TOro NOKPbITUS AOSMKHbI ObITb 3aMeHeHbI Ka-
YeCTBEHHbIMU, NMPUYEM TE€ U3 HUX, HA KOTOPble MOryT Nonagatb 6pbI3rn, AOMKHbI ObiTh
3alwmuLeHbl cneynanbHbIMY 3KpaHaMmun, o6rmnLoBKON U T. 1.

5.17. N30bITOYHOE AaBneHue TEnnoOHOCUTENS, PaBHOE CYMME MaKCMMarbHO
BO3MOXHOMO Harnopa Hacoca W rmgpocTaTM4eckoro aBrfieHnd, He OOMMKHO B paboyvem
pexMme CUCTEMbI OTOMMEHUN nNpeBbiWwaTh B Ntobom pagmartope 0,87 MlMNa. MuHnmans-
Hoe nNpobHoe AaBneHne npu onNpPeccoBKEe CUCTEMbI OTOMMEHUS AOSMKHO BbITh B 1,25 pa-
3a 6onblue paboyero [3].

3ameTtum, yto CHuIT 3.05.01-85 [21] gonyckaeT NONyTOPHOE MpeBbILLEHUE pa-
6o4yero gaBneHWst NpPU UCNbITAHUN BOASIHLIX CUCTEM OTOMNNEeHnd. B To e Bpems npak-
TVKa N aHanm3 yCNoBUW 3KCnryaTauMm NaHesbHbIX pagnaTopoB B OTEYECTBEHHbLIX CU-
ctemax otonneHus, npoeegéHHble OO0 «Butatepmy, NokasbiBalOT, YTO 3TO NpPeBbILLIE-
Hue uenecoobpasHo gepxaTb B npegenax 25%. Cnegyet takke uMeTb B BUAY, YTO
AaBreHne TENOHOCUTENS NPU ONPeCcCcoBKe M paboTe CUCTEMbl OTOMNSIEHUS HE AOSMKHO
npeBbllaTb MakCUManbHO AONYCTUMOrO Afisi cCaMoro «craboroy» anemMeHTa CUCTEMbI B
nobon eé Touke. Hanpmnmep, Nnpy NpUMEHEHNN NAHENbHBLIX PaanaToOpPOB, PACCYMTaHHbIX
Ha MakcumanbHoe pabodvee gasnexne 0,87 Mla, gonyctMmoe n3bbITOMHOE AaBneHue
npu ONpeccoBKe CUCTEMbl He OOMMKHO npeBbiwaTtb 1,09 Mla He3aBMCUMMO OT Makcu-
ManbHOro pabo4yero AaBneHus, Ha KOTOpoOe paccyuTaHbl Apyrine, bonee NpoyHble ane-
MEHTbl CUCTEMbI OTOMNJIEHUS.

5.18. lNpwu ocHalleHUn NaHenbHbIX pagnaTopoB obA3aTesNbHbIMK AN51 HUX BO3AY-
X00TBOOYMKaAMM NpednodTeHne crnefyet oTgaBaTb aBTOMaTUYECKUM, €CNu rapaHTupo-
BaHO COOTBETCTBME MAapaMeTpPOB TEMNSIOHOCUTESNS HOPMAaTMBHbLIM TpeboBaHMsM, B 4YacT-
HOCTW, NO NpeaenbHOMY coaepkaHuio rpasu u wnama [3]. MNMpu HecobnoaeHnn aToro



57

TpeboBaHuA HeobxoaMmMo nNpuMeHATb Gornee NpoCcTble N HagEXHble B JKCMfyaTauum
Py4YHblE BO30YXOOTBOAUYUKN.

YpaneHve Bo3gyxa vyepes BO34yXOOTBOAYMK AOMYCKAETCHA TOSbKO Yepes 3anop-
HbIW BUHT C MOMOLLbIO CeuuanbHOro Knya unm oTBepTkn. He gonyckaeTca ¢ 9Tou ue-
Nbl0 BbIBUHYMBATb BO3QYXOOTBOAYMK BO U3bexaHne HapyLleHUs repMeTu4yHoOCTM pagu-
aTopa B Nepuoa ero akcnnyaTauuu.

5.19. Bo usbexaHne obpas3oBaHMs BO34YLUHbIX MPOOOK 3anoriHeHne BOLOM
CUCTEMbl OTOMMEHWs C paguatopamu, o06opyaooBaHHbIMM — TepMocTaTaMn  Ha
noaBOAdAWMX TennonpoBodax, creayet npou3BoAUTb CHM3Y 4epe3 obpaTHyro
MarucTpanb Npy NOSTHOCTLIO OTKPbITbIX TepMocTaTax (MPU CHATbIX TEPMOCTaTUYECKMX
arnemMeHTax).

5.20. TepmocTaT He sBnsieTCcAa 3anopHon apmaTtypon. MNpn HeobxoauMOCTU CHS-
TMS OTONUTENbHOro nNpubopa, Hanpumep, ANd ero pemMoHTa UMM 3aMeHbl MOXHO WUC-
nonb3oBaTb TEPMOCTAT B Ka4yeCTBe 3arnOpHON apMaTtypbl TOMbKO NPY BbINOSIHEHUN pa-
60T B cneayowen nocneaoBaTenbHOCTU:

- CHATb TEPMOCTaTUYECKUIN INIEMEHT;

- cneunarnbHbIM MEeTanNIMYeCcKUM Unn YrnpoYHEHHbLIM NSIACTMACCOBbLIM KOJSTMaykoMm
3aKpbITb NOMIHOCTbLIO TEPMOCTAT;

- CHATb OTONUTENbHbIN NPMBOP;

- CO CTOPOHbI CHATOro NpmMbopa Ha TepMocCTaT YCTaHOBUTb 3arfyLuKy.

Ecnn atn TpeboBaHua He ByayT BbINONHATLCA, TO cneayeT npeaycMoTpeTb ne-
pen TepMocTaToM (MO Xo4y TEMNOHOCUTENS) YCTAHOBKY LLAPOBOro KpaHa. 3anopHbin n
3anopHO-perynUpYyoLWnn KnanaH ycTaHOBKM Ay6nmpyloLLero LapoBoro KpaHa He Tpe-
GytoT.

5.21. He pekomeHOyeTCs ONOPOXHATb CUCTeMy oTonneHua bonee, yem Ha 15
AHeun B roay.

5.22. Bo usbexaHne 3amep3aHusa BoAbl B pagnatopax, NpuBOASALLEro K Ux pas-
pbIBY, HE fonyckaetca obayB paguaTtopa CTpysiMM BO3gyxa C OTpuuaTeribHOW Temne-
paTypon (Hanpumep, Npu NOCTOSHHO OTKPbITOM BOKOBOW CTBOPKE OKHA).

Mpy MMHYCOBbIX TEMMepaTypax HapyXHOro Bo3ayxa He AonyckaeTcs OTKpPblBaTb
CTBOPKM OKOH (OCOBEHHO B UX HWXHEWN YacTu) ANA UHTEHCUBHOIO NPOBETPUBAHUS Mpu
3aKpbITbIX PYYHbIX KpaHax Uiy TepmMocTatax y oTonuTenbHbIX NpubopoB BO nsbexaHue
3amMep3aHusa Boabl B aTUX npubopax. Kunbubl 1 nocetTutenn obLliecTBEHHbIX 34aHUN
(0COBEHHO rOCTUHML) AOMKHbI ObITb N3BELLEHbI 06 3TOM TpeboBaHMN.

5.23. Pagunatopbl «kKermi Therm X2» MoryT npuMeHATbCA B cucTemax oTonse-
HWUS, 3anOSTHEHHbIX aHTUPPU3OM. AHTMAPM3 AOIMKEH CTPOro COOTBETCTBOBATbL Tpebo-
BaHWAM COOTBETCTBYHLLMX TEXHUYECKMX YCNOBUN N ero npumeHeHne TpebyeT npeasa-
PUTENBHOrO COrNacoBaHUs C U3rOTOBUTENEM MMM MOCTaBLUMKOM TEepMOpPErynsaTopos.,
NCNonb3yeMblX B BEHTUSbHbIX paguaTtopax.

B cny4ae ncnonb3oBaHusa aHTUpm3a nNpy repmeTnsaunm pes3bboBbIX coeanHe-
HUM CTanbHbIX TEMNMONPOBOAOB, OUTMHIOB U APYrUX 3ANIEMEHTOB CUCTEM OTOMSEHUSA
MOXXHO MCMNOMb30BaTh LUENKOBUCTbIA NEH, repMecun unm aHaldpobHble repMeTuKw,
Hanpumep, Tvna Loctite 542 u/unun Loctite 55. PekomeHngyeTtca ans 9Ton Lenn nucnonb-
30BaTb TaKXe 3MOKCUAHbIE SMany UnM aMarnum Ha OCHOBE pacTBOPOB BUHUNXIOPUAOB,
aKpUoBbIX CMOM M akpuroBbix cononumepoB. ObpaliaeM BHUMaHWE, YTO NpU UCMNOSb-
30BaHMM B KayecTBe repMeTuka ynnoTHuTernbHon HUTu Loctite 55 gonyckaeTcs toctu-
poBka 6e3 notepu repMeTU4yHOCTU nocfe nosopoTa UTUHra. 3anofIHEHME CUCTEMBbI
aHTNUPM30M AoNyCcKaeTCs He paHee, YeM Yepes 2-3 OHSA Nocne e€ MOoHTaxa.

5.24. lMpn BbLINOSIHEHMM CUCTEM OTONMEHNSA U3 MeaHbIX Tpy6 Heobxoanmo npu-
MEHATb NepexogHUKN 13 BpOoH3bl NN KayecTBeHHOW naTtyHu [23]. B atom cnyyae BO
n3bexaHne paspyLleHUst 3TUX NepexogHMKOB UCMONb30BaHME fbHa AN repmeTm3auum
COeQVHEHUI 3anpeLLeHo.
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5.25. WUcnonb3oBaHue oTonuTENbHbLIX NPUOOPOB M TEMNOMNPOBOAOB CUCTEMDI
OTOMfEHMS B KA4YeCTBE TOKOBEAYLUMX U 3a3eMMSIOLLNX YCTPONCTB HEe JONYCKAeTCA.

5.26. MNpn xapakTepHbix ons Poccun pacdE€THbIX NapameTpax TensoHOCUMTENs
(06bl4HO BbIWe 85°C) He gonyckaeTcsa B KayecTBe TEMSONPOBOAOB CUCTEMbI OTOMMEHUS
Mcnonb3oBaTb TPYObl C BHYTPEHHEN OLIMHKOBKOW.

6. Cnncok ncnonb3oBaHHOM NUTepaTypbl
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lpunoxeHue 1

Ta6nuua M 1.1. QnHaMmnyeckme XxapakTepPUCTUKN CTaNbHbIX BOJOra3onpoBOAHbIX
TpYy6 no NOCT 3262-75* HACOCHbIX CUCTEM BOAAHOIO OTOMNJIEHUA NPU CKOPOCTU
BoAbl B HUX 1 m/c

Anavetp Tpy6, MM Pacxop Boapbl YpenbHoe MpuBe- YpaenbHas xapakTte-
o npu CKOPOCTH OWHamMn4yeckoe OEHHbIN pucTuka conpoTmBe-
=3 . g S 1 m/c, M/w naBnexHuve Koadhdhu,. nexns 1 m TpyObI
o © 4 I : rmgpas-
sg| 2|83 .. Ju | koo | AN0 | AI0% | nmsecioro | 107, | s10%,
2 x s | 2 Ila Ia T)E’/z"'”;' Ila Ila
é = mjc | mfc (kelu)? | (kelc)? 1/:: ' (kelu)? | (kelc)?
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
25 335 1| 27,1 | 2000 | 0,555 1,23 0,159 14 1,72 0,223
32 [42,5 | 359 | 3500 | 0,97 0,39 0,0508 1 0,39 0,051
40 48 41 | 4650 | 1,29 0,23 0,0298 0,8 0,18 0,024
50 60 53 7800 | 2,16 0,082 0,01063 0,55 0,045 0,006

MpymeyvaHus:

1) 1 Na = 0,102 krc/m? ; 1 Mal(kr/c)® = 0,788:10°° (krc/m?)/(kr/u)? ; 1 kre/m? = 9,80665 Ma; 1
(kre/M?)/(kr/u)?= 1,271-10® Ma/(kr/c)? .

2) MNpu apyrnx ckopocTaX BoAbl, COOTBETCTBYIOLLMX OObIYHO NaMUHAPHOW 1 NEPEXOaHOM
30HaM, 3Ha4YeHus1 NpMBeAEHHOrO KoadduumMeHTa rmapaBnuMyeckoro ConpoTUBIEHNS U yaoenb-
HbIX XapaKTepuCTUK crnegyeT KOpPPEeKTMpPOBaTb COMfacHO M3BECTHbIM 3aBUCMMOCTSM (CM.,
Hanpumep, A.O.AnbTwynb 1 ap. M'mapaenuka n aspognHamuka.- M., Ctponmagat, 1987). [na
YNPOLLEHNST 3TUX PACYETOB haKTUYECKMe rmapaBnmyeckne xapakrepmuctukn 1py6 S, ¢ ' n ko-
ahPULNEHTBI MECTHOIO CONPOTUBMNEHNA OTBOOOB, CKOO M YyTOK U3 aTUX Tpyd { Npn CKOpO-
CTSIX TEMMOHOCUTENS, COOTBETCTBYIOLLMX YKa3aHHbIM 30HaM, B CUCTEMAX OTONSIEHMS C napa-
meTpamu 95/70 n 105/70°C MOXHO C AOMNYCTUMOWN ONSi NPaKTUYECKUX PacyETOB MOrpeLlHo-
CTbto (B0 5%), onpegenaTb, BBOAA MOMPaBOYHbIA KOIPMDULMEHT HA HEKBAAPATUYHOCTb @4 ,
no popmynam

S=S, - @4, (M1.1)
C'=0C'a Qs , (M1.2)
C=10Ca s, (N 1.3)

roe S;, C's N {4 - XapakTepuCTUKKN, NPUHATBIE B KavyecTBe TabnuyHbIX NPy CKOPOCTAX BOAbI B
Tpybax 1 m/c (cm., B yacTHocTh, Tabn. 1 1.1 HacTosALEero NPUNOXeHUs ).

3HauveHus @, onpegenstoTcda no Tabnuue M 1.2 B 3aBUCMMOCTM OT gMaMeTpa YCNoBHOMO
npoxoda cranbHon Tpy6sl dy, MM , 1 pacxoga ropsyen Boabl M co cpeaHen TemnepaTtypon oT
80 go 90°C.

3) Mpu cpegHux TemnepaTtypax TennoHocutens ot 45 no 55°C 3HayeHus ¢, onpeaens-
t0TCA N0 NPUBNMKEHHOM dhopmyne

Qa0 = 1,5 P4 — 0,5, (I'I 14)

TAE Pas0) - MOMPABOYHbINA KOIAULIMEHT NpU cpefHei TemnepaType TennoHocutens 50°C;

@; - MOMPaBOYHbIN KOIPPUUMEHT Npu cpedHer Temnepatype TennoHocuTens 85°C,
NpUHUMaeMbI no Taodn. N 1.2.



Ta6bnuua N 1.2. 3HayeHMA nonpaBoYHOro KoaddpuumeHTa @,
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lNpodomkeHue npunoxeHus 1

Pacxog ropsiyeit Bogbl M B Kr/c (BepXHSIst CTPOKa) 1 B Kr/y

Q. M (HWXHAS CTpoKa) Npy AnamMeTpe ycnoBHoro npoxoaa Tpyb 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/q 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/q 194,8 302,4 551,5 901,4 | 1581,8 | 2063,2 | 3447,7
108 kr/c | 0,0394 | 0,0612 | 0,1116 | 0,1823 | 0,3199 | 0,4173 | 0,6973
’ Kr/y 141,8 220,3 401,8 656,3 1151,6 | 1502,3 | 2510,3
11 kr/c | 0,0306 | 0,0475 | 0,0867 | 0,1416 | 0,2485 | 0,3241 | 0,5416
’ Kr/q 110,2 171,0 312,1 509,8 894,6 1166,8 | 1949,8
112 kr/c | 0,0248 | 0,0385 | 0,0701 | 0,1146 | 0,2011 | 0,2623 | 0,4383
’ Kr/q 89,3 138,6 252,4 412,6 724,0 994,3 1577,9
114 kr/c | 0,0206 | 0,0320 | 0,0584 | 0,0954 | 0,1674 | 0,2183 | 0,3649
’ Kr/y 74,2 115,2 210,2 343,4 602,6 785,9 1313,6
116 kr/c | 0,0175 | 0,0272 | 0,0496 | 0,0810 | 0,1423 | 0,1856 | 0,3101
’ Kr/q 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/q 54,4 84,6 154,1 252,0 442,4 576,7 964,1
12 kr/c | 0,0132 | 0,0205 | 0,0375 | 0,0612 | 0,1074 | 0,1401 | 0,2341
’ Kr/y 47,5 73,8 135,0 220,3 386,6 504,4 842,8
199 kr/c | 0,0117 | 0,0182 | 0,0331 | 0,0541 | 0,0949 | 0,1238 | 0,2068
’ Kr/q 42,1 65,5 119,2 194,8 341,6 445,7 744,5
124 kr/c | 0,0104 | 0,0162 | 0,0295 | 0,0482 | 0,0845 | 0,1103 | 0,1843
’ Kr/q 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
128 kr/c | 0,0084 | 0,0131 | 0,0239 | 0,0390 | 0,0685 | 0,0893 | 0,1492
’ Kr/q 30,2 47,2 86,0 140,4 246,6 321,5 537,1
13 kr/c | 0,0077 | 0,0119 | 0,0217 | 0,0354 | 0,0621 | 0,0810 | 0,1354
’ Kr/y 27,7 42,8 78,1 127,4 241,6 291,6 487,4
132 kr/c | 0,0070 [ 0,0108 | 0,0198 | 0,0323 | 0,0566 | 0,0739 | 0,1235
’ Kr/y 25,2 38,9 71,3 116,3 203,8 266,0 444.6
134 kr/c | 0,0064 | 0,0099 | 0,0181 | 0,0295 | 0,0519 | 0,0676 | 0,1130
’ Kr/y 23,0 35,6 65,2 106,2 186,8 2434 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 1714 223,6 373,4
138 kr/c | 0,0054 | 0,0084 | 0,0153 | 0,0250 | 0,0439 | 0,0573 | 0,0957
’ Kr/y 19,4 30,2 55,1 90,0 158,0 260,3 344,5
14 kr/c | 0,0050 [ 0,0078 | 0,0142 | 0,0231 | 0,0406 | 0,0529 | 0,0885
’ Kr/y 18,0 28,1 51,1 83,1 146,2 290,4 318,6
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lpunoxeHue 2
Homorpamma AnA onpegeneHnsa notTepun AaBneHusA

B MeOHbIX Tpy6ax B 3aBMCMMOCTM OT pacxoaa BoAbl
npu eé Temneparype 40°C
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A — notepu pgaBneHus Ha TpeHWe B MefaHbIX TpyGax 1 M npu Temnepartype
TennoHocutens 40°C, mm Bog. CT.;
B — BHyTpeHHMe anameTpbl MeaHbIX TPYO, MM;
C — ckopocTb Boapl B Tpybax, m/c;
[ — noTepsa naBneHus Ha MeCTHbIe COMPOTUBIEHMS NPU KO3dhdULIMEHTE Co-
npoTuBneHna (=1 n COOTBETCTBYIOLLLEM BHYTPEHHEM AnamMeTpe NnoaBoasLLen
mMegHon Tpybbl, MM BOA. CT.;
E — BHyTpeHHVe anameTpbl MedHbIx TpyD, XxapakTepHble s 3anagHoeBpo-
NEencKoro pbiHKa, MM;
F- pacxon Boabl yepes Tpyby, Kr/u.

Mpu cpeaHel Temnepatype Boabl 80°C Ha 3HauYeHWUs NoTepu OaBMEHUs,
HanAeHHble MO HaCTOALLEN HOMOrpamMmmMe, BBOAMTL MOMNPaBOYHbIA MHOXUTENb
0,88; npu cpeaHen Temnepatype 10°C — nonpaBoYHbI MHOXUTENb 1,25.
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lpunoxeHue 3

Tabnuua N.3.1. TennoBon NOTOK 1 M OTKPbLITO NPONOXKEHHbIX BEPTUKaNbHbIX FMagKux
MeTannIMyeckux Tpyb, okpalleHHbIX MacNAHOW KPacKow, (,, BT/m

d,, | ©, Tennoson notok 1M Tpy6bl, BT/mM, npu O, °C, yepes 1°C

MM [ °C | 0 1 2 3 4 5 6 7 8 9
15 19,2 19,9 20,7 21,6 22,3 23,1 23,9 24,8 25,6 26,5
20 30 24,1 250 | 26,0 | 27,0 | 28,0 | 29,12 | 30,1 | 31,2 | 32,2 | 334
25 30,0 | 31,2 | 325 | 33,7 | 350 | 36,3 | 37,5 | 38,9 | 40,2 | 41,6
15 274 | 28,7 | 295 | 304 | 31,3 | 32,1 | 33,0 | 339 | 34,8 | 357
20 40 345 | 359 | 36,9 | 38,2 | 39,1 | 40,2 | 41,3 | 42,4 | 43,6 | 44,7
25 429 | 449 | 46,3 | 475 | 489 | 50,3 | 51,7 | 53,0 | 54,5 | 55,8
15 36,6 | 375 | 385 | 394 | 39,8 | 41,3 | 42,2 | 43,2 | 44,1 | 451
20 50 458 | 46,9 | 48,1 | 49,3 | 504 | 51,7 | 52,8 | 54,0 | 55,3 | 56,5
25 57,3 | 58,7 | 60,2 | 61,5 | 63,1 | 64,6 66,0 | 675 | 69,1 | 70,5
15 46,0 47,2 48,1 49,1 50,1 51,1 52,2 53,2 54,2 55,3
20 60 57,7 589 | 60,2 | 61,4 | 62,7 | 63,9 65,2 | 66,5 | 67,5 | 69,1
25 72,1 73,7 75,2 76,7 78,4 79,9 81,5 83,1 84,8 86,4
15 57,4 | 584 | 59,5 | 60,5 | 61,7 | 62,8 63,8 | 650 | 66,1 | 67,3
20 70 71,6 73,0 74,3 75,7 77,2 78,5 79,8 81,3 82,7 84,1
25 896 | 91,3 | 92,3 | 94,7 | 96,0 | 98,2 99,8 | 101,6 | 103,3 | 105,1
15 68,4 69,5 70,7 71,9 73,0 74,1 75,4 76,6 78,3 78,9
20 80 85,6 | 86,6 | 88,4 | 89,8 | 91,3 | 92,8 94,2 | 95,8 | 97,3 | 98,7
25 106,9 | 108,8 | 110,5 | 112,3 | 114,2 | 115,9 | 117,7 | 119,6 | 121,3 | 123,4
15 80,2 81,3 | 82,7 | 839 | 851 | 86,2 | 87,5 | 888 | 90,2 | 91,4
20 90 100,3 | 101,7 | 103,3 | 104,9 | 106,3 | 107,9 | 109,5 | 110,9 | 112,6 | 114,3
25 125,3 | 127,2 | 129,1 | 131,1 | 132,9 | 134,9 | 136,9 | 138,9 | 140,8 | 142,8
15 923 | 935 | 949 | 96,0 | 97,0 | 98,2 99,3 | 100,3 | 101,3 | 102,4
20 100 | 116,0 | 117,4 | 119,0 | 120,6 | 122,4 | 124,2 | 125,3 | 127,6 | 129,1 | 130,9
25 144,2 | 145,1 | 147,2 | 149,4 | 151,5 | 153,6 | 155,8 | 157,9 | 160,0 | 162,2

MpumeyaHus.

1. B oByxTpyOHbIX cMCTEMax OTOMNSMIEHUSA TENSIOBOW NMOTOK 1 M OTKPbLITO NPOJio-
XEHHbIX BepTUKalbHbIX CTOSKOB, OKpalUEHHbIX MAacfsHOW KpackoW, Mpu pacCTOAHUU
Mexagy MX ocaMn S, paBHOM UMW MeHbLUeM ABYX HapYXHbIX AnamMeTpoB d,, cregyet
yMeHblWaTb B cpegHeM Ha 5% no CpaBHEHUIO CO 3HAYEHUAMU, NpUBELEHHBIMU B
HaCTOSLLEM NPUIOXEHUN.

2. TennoBon NOTOK OTKPbITO NPOJSIOXKEHHbBIX OAHOPSAOHBLIX FOPU3OHTaNbHBIX TPYO
(nogBOOOK M MarucTpasnen), pacnosioXXEHHbIX B HXHEN YacTu NOMELLEHNS, a Takke ro-
PU3OHTaNbHbLIX TPYO B MHOropsiAHbIX Ny4vkax Tpyb, OCU KOTOPbIX HE HAaxXoOATCs B O4HOWM
BEpTMKaINbHOW MIOCKOCTU, a CMeLLEeHbl XO0TS Obl HA OOUH AnameTp, a Takke npu OTHO-
LEHNN PaCCTOAHNA MexXay ocaMn Tpyd S 1 ux HapyxHoro guameTpa d, donbLuem nnu
paBHOM 2, NpMHMMaeTca B cpeaHeM B 1,28 pasa 6onblie, Yem BepTuKanbHbIX. Tenno-
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BOW MOTOK, NPUXOOALLUMNACA Ha OOHY rOPM30OHTanbHy0 TpyOy, B MHOrOPSAAHbLIX MO BbICOTE
noABOAKax M Maructpansx, OCU KOTOPbIX pacrnofioXXeHbl B OAHOW BEPTUKaNbHOW Mroc-
KoCTU, npu S/dy< 2 pekomeHayeTCca YBeNUYNTb B cpegHeM B 1,2 N0 OTHOLLUEHUIO K 3Ha-
YeHUsM, NPUBEAEHHBLIM B HACTOSILLEM NPUITOXKEHUMN.

3. NonesHbIn TennoBon NOTOK OTKPLITO NPOSIOXKEHHbIX TPYO yunTbiBaEeTCH B npe-
aenax 50+100% oOT 3HayYeHun, NPUBEAEHHbLIX B JaHHOM MPUNoXeHun (B 3aBUCMMOCTU
OT MecTa Npoknagku Tpyo).

4. MNpwn onpegeneHun TeNsOBOro NOToKa U30NUPOBaHHbLIX TPy6 TabnuyHble 3Ha-
YeHUNs TEeNNOBOro NOTOKA OTKPbLITO NPOSIOXKEHHbIX TPYD yMeHbLUAaTCA (YMHOXaOTCA Ha
nonpaBoYHbIA KO3 PUUKNEHT - 06bI4HO B Npegenax 0,6+0,75).

5. MNpun aKpaHMpOBaHUM OTKPbLITOrO CTOsIKA METanIM4YeCKUM 3KpaHoM obLmi Ten-
NOBOM NOTOK BepTUKanbHbIX TPY6 CHUXxaeTcs B cpeaHeM Ha 25%.

6. lMpwn ckpbiTOn npoknagke Tpyd B rmyxon Goposge obwmi TennoBowW NOTOK
cHmxkaeTca Ha 50%.

7. MMpwn ckpblTOM Npoknagke Tpyb B BeHTUNUpyemon 6oposge obuimin TensioBon
noToK ymeHbLaeTcs Ha 10%.

8. O6wmr TennNOBON MOTOK OAUHOYHBLIX TPYD, 3aMOHOMNYEHHBIX BO BHYTPEHHUX
neperopoakax u3 Tskénoro 6etoHa (Aser = 1,8 BT/(M-°C), pser = 2000 kr/M*), yBenuuu-
BaeTcsa B cpegHeM B 2,5 pasa (npu oknenke cteH obosmu B 2,3 pasa) No CpaBHEHUIO CO
Cny4yaem OTKPbITOW yCTaHOBKW. [1pyM 9TOM nonesHbl TEnnNoBOM MOTOK COCTaBNseT B
cpeaHeM 95% ot obuiero (B Kaxgoe uU3 CMEeXHbIX NMoOMeLLeHUA NocTyrnaeT nosioBuMHa
NosIe3HOro TENSI0BOro NOToOKa).

9. O6wun TEennoBon MOTOK OT OAMHOYHBLIX TPYO B HAPYXHbIX OrpaKaeHUax u3
Tshkénoro 6eToHa (Aser = 1,8 BT/(M-°C), pger = 2000 KF/M3) yBENNYNBAETCSA B CPEOHEM B
2 pasa (npwu oknenke cteH obosamu B 1,8 pasa), NpMYEM Nose3HbIN TENSIOBOW MNOTOK NpuU
HanU4MM TeNIoN3onaALMn Mexay Tpybon n Hapy>KHOW MOBEPXHOCTbIO CTEHbl COCTaBNS-
eT B cpeaHem 90% ot obuiero.

10. TennoBble XapakTEPUCTUKM NOSIMMEPHbLIX TPyO NpuBeaeHbl, B YAaCTHOCTU, B
pabote: B.W. CacuH «[lpumeHeHne nonmmepHbiX Tpyd B cuctemax otonneHnsay. CaH-
TexHuka, Ne 3, 2011 r., ¢c. 32-37.
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