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Teopus TennooobmeHa

Teopusa TennoodbmMeHa

3aKkoHbl GUBKKI BCceraa No3BOASIOT TENOBOM
SHEPrun NnepemMeLLatbcs B CUcTeEMe A0 Tex
nop, noka He 6yaeT AOCTUIHYTO PaBHOBECKE.
Bcneacreune pa3HocTy Temnepartyp Tennio
nokmaaeT 6onee HarpeToe Teno Ur camyio
rOPSHYIO XNOKOCTb W NepefaeTcs X0noaHoM
cpene.

Ha aToM npuHUMNE CTPEMIEHNS K BbIPaBHMI-
BaHWIO TEMMNEpPATyp 1 OCHOBaHa paboTa Ten-
NIOOOMEHHKKOB. B nnactnHyarom tTennoo6b-
MEHHWKE TEMIO O4YEHb NErkO NPOXOOUT HYepes
NOBEPXHOCTb pasaena ropayert 1 XonoaHon
cpeabl. [103TOMy MOXHO HarpeBaTh U
oxnaxaarb XUAKOCTK (rasbl), UMeioLLmne
MUHUMabHBIE YPOBHW SHEPTUN.

Teopua TennoobMeHa v nepeaadyn Tenna ot
OAHOV cpedbl NAN XNOKOCTY K APYror NOCTpo-
eHa Ha HECKOMBKMX OCHOBHbIX MONOXEHNISX.

 Tenno Bceraa OyaeT nepenasarbCca OT ropsi-
4yen cpeabl K XON0aHON.

* Mexay 0AHOM 1 Apyrov cpenov scerga
[OMKHA VMEeTb MEeCTO Pa3HOCTb TeMMNepaTyp.

* KonmnyecTso Tenna, OTAaHHOrO ropayen
Cpenown, paBHO KONMYECTBY Tenna, Nony4eH-
HOrO XONOAHOW CPeaoit 3a BbIHETOM NOTEPL
BO BHELLHIOIO Cpeay.

Tennoo6MeHHUKU

TennoobMeHHNK NpeacTaBnseT cooon yeT-
POMCTBO, KOTOPOE HEMPEPLIBHO NepenaeT
TEeNNo OT OAHOW Ccpeabl K APYrown.

CyLLI,ECTByeT [Ba Tvna Tennoo6MeHHVIKOB.

¢ Tenn00OMEHHVIK NPAMOro AeUCTBUS, rae
06e cpeabl, Mexay KOTOPbIMM MPOUCXOANT
TeNNOOOMEH, HAaXOAATCA B HEMOCPEACTBEH-
HOM KOHTakTe.

MNpUMepoM TenoobMeEHHKa Takoro Tina

ABNSETCS GalleHHbI OXNaanTeb U rpa-
OVIPHS, TOe CTekalollast Boaa OxXNaxaaeTcs
4yepes HEMoCPEACTBEHHbIN KOHTAKT C OKPY-
XaloLWYIM BO3AYXOM.

e TennooOMEHHMK HENPAMOro NEencTBns, B

KOTOPOM TENN00OMEH NPONCXOANT Yepes
CTEHKY, PasaensioLLyio ABE CPebl.
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Teopusa Tennoo6meHa
Tenno MOXeT nepeaaBarscs TPEms
cnocobami.

* NU3nyuyeHwne. lNpu TennoobMeHe nanyye-
HVEeM aHeprusa NnepefaeTcs NoCpeacTBOM
9NEKTPOMArHUTHOrO M3Ny4eHrs. 30ecb Npu-
MEPOM MOXET C/YXUTb HarpeBaHne noBepx-
HOCTW 3EM/IV COTNHLEM.

* Kongykuus. [Nepenada Tenna B TBEPAOM
Tene.

* KoHBekuus. [py KOHBEKTVIBHOM TEM0-
obmeHe aHepris nepegaeTcst bnarogaps
KOHTaKTy OHOW YacTu cpeapl C ApYron.
CyuiecTtByeT ABa Tvna KOHBEKLINN:

a) ecrtecTBeHHas (CBOOOAHAA) KOHBEKLINS,
NpuY KOTOPOK ABMXEHME CPEebl LIENVIKOM
3aBWCUT OT pPasHOCTEl ee MNOTHOCTEN U
TemMneparyp, BblPaBHUBAIOLLIVIXCA BO BPEMS]
npouecca TennoootMeHa;

D) npuHyauTENnbHas (BbIHYXOEHHAA) KOHBEK-
LS, NPy KOTOPOW ABWXEHWE cpeabl Lenn-
KOM WY YaCTUYHO 3aBUCUT OT PE3Y/bTAaTOB
BHELUHEro BO3AENCTBIA Ha 3Ty Cpeay; 30eChb
NPUMEPOM MOXET CyXmnTb paboTa Hacoca,
nepekavYnMBalolEero XnakoCTb.

Tvnbl TEMNI006MEHHUKOB
B aTol 6poLuiope paccmarpuBaloTes TONbKO
TENN00OMEHHVKN HEMPSMOro AEeNCTBIS, TO
€CTb, T€ YCTPOWCTBA, B KOTOPbIX HE MPOUC-
XO[INT CMELLUMBAHWA ABYX XMAKOCTEN, a Ten-
NOOOMEH VAET Yepes TennonepenaloLLyio
NMOBEPXHOCTb (CTEHKY, Pa3aensdiowyio ABe
cpeabl).

Mpwr obcyxaeHn paboTbl TENNOOOMEH-
HVKOB B 3TOW BpoLiope NoTepu Tenna
B OKPYXAIOLLYIO CPE/ly HE y4UThIBA-
JINCb, NOCKOMbKY 13-3a X Maow
BENNYMHBI MV MOXHO
npeHebpeyb.

CyLLECTBYET HECKOSb-
KO OCHOBHbIX TUMOB
TEenN00OMEHHVKOB
HEeNnpPAMOro AencTBmA
(MnacTuHyaTble, Koxy-
XOTPYOHbIE, CNVpaibHbIE
1nT.A.). B 6onblunHCcTBE
NpYMEeHeHn Hanbonee

3DDEKTUBHBIM 13 HVIX CHTAETCS NnacTuHYa-
ThIlh TeNN00OMeHHVK. OBbIMHO NPUMEHEHVEe
TennoobMEHHVKa 3TOro Tuna npeanonaraet
nyyuwee pelierHvie Npobaem, CBA3aHHbIX C
Tennonepeaader, B cambix LWMPOKNX Ana-
nasoHax paboyvx AaBneHuin 1 Temneparyp
NPV OrpaHn4eHnsx, HaknaapiBaeMbix Ha

3TV NapameTpbl MCMONb3yeMbIM MPOU3BOA-
CTBEHHbIM 0O0pyaAoBaHemM. Havbonee sHa-
YMTENbHBbIE NPEVMYLLIECTBA MNACTMHYATOrO
TENI00OMEHHVKA MEPEYMCNEHbBI HNXE.

* KOMNakTHOCTb KOHCTPYKUMK, Bnaroaaps
KOTOPOW TEMNO0OMEHHVK 3TOro T1na Tpeby-
eT ropasno MeHbLIEro NpoCTpaHcTBa Npo-
M3BOACTBEHHOMO y4acTka a5 YyCTaHOBKY,
4eM TPAOVLUMOHHBIN KOXYXOTPYOHbIV

TENNOOOMEHHNK.




e [prMeHeHne TOHKOro MeTanna ana uaro-
TOB/IEHMA TENNoNepeatoLLyx NNacTH 3Toro
TENNOOOMEHHNKA N03BONAET 0OECNeUnTs
ONTUMaNbHYIO Tennonepeaady, Tak kak Tenny
nerde NpoxoamTb CKBO3b CTEHKY O4EHb Ma-
IOV TOALLMHBI.

* Bbicokast TypOyNIeHTHOCTb TeveHnsa cpeabl
CO3Aa€eT XopoLuve ycnosusa ans 6one vH-
TEHCWBHOW KOHBEKLMW v 0is 6onee
9hGEKTMBHOMO TENIOOOMEHA MEXTY X[~
KocTamu. 13 aToro cnenyet 60nee BblCOKMN
KOaGOUUMEHT TENNONEPeaayn Ha eanHuLLY
nnoLlaan NoOBEPXHOCTM TeNNoobMeHa, YTo

MO3BOMSET NOMYHUTb HE TOMBKO NCKIIIOYU-
TENbHO KOMMNaKTHbIM, HO 1 6onee adhdekTnB-
HO paboTaloLMii TEMI00OMEHHVK.

Bbicokasa TypOyneHTHOCTb NOTOKa Cpeap!
cospgaert Takke 3addekT camoouncTkn. bonee
TOro, TennonepeaarLive NoBEPXHOCTH nnac-
TUHYaTOro TENNOOOMEHHWKa ropasao MeHb-
e NoABEPXEHbI 3arpsi3HeHNio (06pasoBa-
HUIO OTJIOXEHMI) MO CPaBHEHMIO C OObIYHBIM
KOXYXOTPYOHBIM TEMNOOOMEHHNKOM. 3TO
03HaYaeT, YTO NNACTUHYaTHIA TerI00OMEHHNK
MOXET 3HAYNTENBHO A0MbLIE HAXOAUTLCA B
paboTe Mexay LMKnammn ero Moviku.

Teopus TennoobmeHa

e [pocTtoTa npumMeHenus. MNnactuHYarbi
TENNOOBMEHHVIK COCTOUT 13 pambl 1
ONPeAeNeHHOro Y1cna NNacTuH, NMeio-
LLMX TennonepeatoLime NOBEPXHOCTA.
[TocpeacTBoM A0OaBNEHNS HEKOTOPOro
KOnM4ecTBa nNnactTnH Terno0OMEHHK 3TOro
TNa Nerko HapacTUTb A1 YBENNYEHWS

€ro NpomnsBoaMTENBHOCTN. Bonee Toro, oH
MOXET Nerko pasbuparbcs 4as YICTKU. (310
OTHOCUTCS K Pa3bOopHbIM M1aCTUHYaTEIM
TENNOOOMEHHMKAM).

* Bapbupyemasa Tepmmuyeckan avHa.
BoNbWKWHCTBO TENNOOOMEHHMUKOB MACTUH-
4aToro TMNa, U3roTaBAMBaAEMbIX KOMMaHNEN
Anbda JlaBasb, UMEIOT NIACTUHBI ABYX Pa3-
HbIX MPOGUNEen WTamMnoBkX. Ecnn npume-
HAETCA NnacTnHa ¢ «H» kaHanamu, B TakoM
Tenn00bMeHHMKe NponcxoamuT 6onbluee
nageHne oaBneHns 1y NnoTepst Hamopa, 1
OH paboTaeT bonee ahdOEKTUBHO, MOCKONb-
Ky UMEET ANMHHbIA TENIOBOW KaHal.

[Tpy Mcnonb3oBaHWM NNaCcTUHbI C «L» kaHa-
namu TennoobMeHHnK paboTaeT ¢ Hebonb-
LMK NOTEPAMM Hanopa W, COOTBETCTBEH-
HO, C HECKONBKO MEHbLLIVM KO3DPULMEHTOM
Tennonepeaayu. Takov Tenno0OMeEHHVK
MMEET KOPOTKNIA TENIOBOW KaHal.

Komnpomucca mexay «H» 1 «L» kaHanamu, a
Takxe Mexay notepen Hanopa v ahdexkTe-
HOCTbIO TENNOOOMEHHNKA MOXHO AOCTNYb
nyTemM YepeaoBaHna NNacTVH PasHbIX MOAEe-
Nelt lWTamMnoBKM BO BPEMS ero COOPKU.
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MeTop pacuyeTta

MeToa pacyeTa

MeTop pacyeTa

Y106bI PELUTL 3aaady TennoobMeHa,
HEOOXOLMMO 3HaTb 3HaYEHNE HECKOMbKIMX
napameTpoB. 3Has X, MOXHO ONpefennTb
npyrve aaHHble. CambiMy BaxKHbIMU Npeq-
CTaBNAIOTCS WECTb NapamMeTpoB, KOTopble
NMPUBOASTCA HIXE.

* KonnyecTto Tenna, KoTopoe A0/KHO ObiTb
nepegaHo (Tennosas Harpyska nin
MOLLHOCTb).

e Temneparypa Ha Bxode 1 Bbixoae Ha
CTOPOHE NMEepPBOro 1 BTOPOro KOHTYpa
TENN00OMEHHMKA.

e MakcumanbHo A0NyCTUMbIE NOTepn
Harnopa Ha CTOPOHE 1 NepBoro, 1 BTOPOro
KOHTYpA.

e MakcumarnsHas pabodas Temneparypa.
* MakcunmansHoe pabodee aaBneHue.

* Pacxop, cpeabl Ha CTOPOHE NepBoro u
BTOPOTO KOHTYpA.

Ecnu pacxon cpeapl, yaensHas Tennoem-
KOCTb 1 Pa3HOCTb TEMMEepaTyp Ha OAHOI
CTOPOHE KOHTYpa U3BECTHbI, MOXHO pac-
cyuTaThb BENVHKHY TEMNOBOW HArpysku.
CwmoTpuTe Takke ctpanmuy 10.
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TemnepaTtypHas nporpaMmma

OTOT TEPMUH O3HAYAET XapakTep 1ameHe-
HIUSA TemnepaTypbl cpeabl 060X KOHTYPOB
MEX[Y ee 3Ha4eHVsIMY Ha BXOAe B TEennooo-
MEHHVIK 11 BbIXOAE 13 HEro.

T1 = Temnepatypa Ha Bxo4e — rops4as
CTOpOHa

T2 = Temnepatypa Ha Bbixoae — ropsdas
CTOpOHa

T3 = Temneparypa Ha Bxoae — xonogHas
CTOpOHa

T4 = Temnepatypa Ha BbIXOAe — X0nonHas
CTOpOHa

Bup, TemneparypHoi nporpaMmel NnokasaH Ha npu-
BEEHHOM HIXE rpaduKe.

Temnepartypa Temneparypa
A A
T
AT1
T4 T2
AT?2
T3
LMTD = AT1-AT2
| AT1
_—— A2



Tennosas Harpy3ka

Ecnn He y4nThiBaTh NOTEPYW TEMNa B OKpy-
Xaiolee NPOCTPaHCTBO, KOTOPBIMY MOXHO
npeHebpeyb, MPaBOMEPHO YTBEPXAATb,
YTO KONMYECTBO TEMNa, OTAaHHOE OOHOM
CTOPOHOW MNAaCTUHYATOro TEMNOOOMEHHWKa
(Tennosas Harpyska) paBHO KONM4ECTBY
Tenna, Nony4eHHOMY APYron ero CTOPOHOW.
Tennosag Harpyska (P) selpaxaetca B kBT
NN B KKaN/M.

CpepHuii norapndpmmnyeckuin Temnepa-
TYPHbIV Hanop

CpenHuii norapydMUyeckmni Temneparyp-
HbI Hanop (LMTD) aendetca ahpekTBHOM
NBVIXyLLEN cnnon tennoobmeHa. Cmotpute
rpaduk Ha cTp. 6.

MeToa pacueta

Tepmunyeckasa annHa

Tepmudeckad AfiMHa kaHana wam TeTa-napa-
MeTp (®) aBnaeTca bespasMepHol BeNym-
HOW, KOTOpas xapakTepnayeT COOTHOLEHNE
Mexay pasHoCTbIo TeMmnepatyp 8t Ha OAHOM
CTOPOHE TeNN00OMeHHMKa 1 ero LMTD.

_ bt
LMTD
MnoTtHoCTbL
[NOTHOCTLIO (p) ABNAETCS Macca eaMHNLbI

o6bema cpe/bl 1 BHPaXaeTcs B Kr/M°
v r/am°,
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MeTtopa pacueTa

Pacxop,

STOT NapameTp MOXET BblpaxatbCs C
1CNONBb30BaHNEM ABYX PA3IVNHHBLIX TEPMM-
HOB: Macchl U1 obbema. Ecnu nveetca B
BMAY MACCOBbIM PACXOA, TOrAa OH Bbipa-
XaeTcs B KI/C U B KI/4, €Cn OObEeMHbIN
pacxon, TO NCNONb3YIOTCA Takve eanHNLbI,
Kak M°/4 i N/MUH. YTOBbI NepeBecT
06beMHbIN pacxom, B MacCOBbIN, HYXHO
BENNYMHY OOBbEMHOMO Pacxoaa YMHOXUTb Ha
NAOTHOCTb Cpeabl.

Bbl60p TennoobMeHH1Ka A5 BbINOAHEeHMS
KOHKPETHOW 3aa41 0ObIYHO OnpeaenseT
Tpebyemas BenuyrHa pacxona cpembl.
MnacTvHYaTbie Tenno0OMEHHNKA KOMMaHWN
Anbda J1aBanib MOMyT NPUMEHATLCA NMPN
MaccoBbix pacxogax ot 0,05 4o 1 000 kr/c.
Ecnv B kayecTBe paboyer cpedbl NCnosb-
3yeTcs Boda, 8TOT AMana3oH 3KBMBaNIEHTEH
06bemHoMy pacxogy oT 0,18 10 3 600 M>/4.
B cnydae ecnv pacxof cpefbl B Balem
TENNOOBMEHHVIKE BbIXOOWT 3a 3TV Npene-
Nbl, HEOBXOAVMO MPOKOHCY/LTNPOBATLCS Y
npencrasuTens Komnannu Ansda JlaBans.

8 MMnacTuH4YaTbie TennooOMeHHUKN

MoTtepwn Hanopa

Paamep nnactnH4aToro TennoobMeHHKa
HEenocpencTBEHHO 3aBUCUT OT BENYMHbI
notepu Hanopa (Ap). Ecnu ectb BO3MOX-
HOCTb YBENNYNTb OOMYCTUMbBIE NOTEPU HAMo-
pa, TO MOXHO OyOEeT MCNoNb30BaTe bonee
KOMMaKTHbIN 11, CnefoBarebHo, MeHee
[0POron Tenno0bMeHHNK. 3a OPUEHTMP ANA
nnacTMHYaTbIX TENN00OMEHHMKOB A5 pabo-
YUX KNOKOCTEN BOAA/BOAA MOXHO CHUTaTb
LIONYCTMOW NOTEPK Hanopa B AMana3oHe
ot 20 no 100 kMa.

YnenbHas TENOEMKOCTb

YnenbHasa Ten10eMKOCTb (cp) npencraBnget
CcOO0W KONMYECTBO 3HEPIUM, KOTOPOE HEOD-
XOOMMO 0151 NOBBILLEHVSE Temneparypbl 1 kr

Kakoro-nnoo seulectsa Ha 1 °C npu gaHHom
Temneparype. Tak, yaenbHast TennoemMkocTb

Boabl npuv Temnepatype 20 °C paBHa

4,182 kx/(xr x °C) unn 1,0 kkan/(kr x °C).

BaskocTb

BABKOCTb SIBASETCSH MEPOV TEKYHECTIN XN -
KOCTW. YeM Hmxe BASKOCTb, TEM BhILLE TEKY-
4eCTb XUOKOCTA,

BA3KOCTL BeIpaxaeTca B caHTunyasax (cl1)
v B caHTmuctokcax (cCr).

KoaddunumneHT Tennonepenaun
KoaddnupeHT Tennonepenaqyn (k) asnaertcs
MEPOWN CONPOTUBIIEHNS TEMNOBOMY MOTOKY,
BbI3bIBAEMOr0 Taknmu hbakTopamu, Kak
mMarepuan niacTuH, KONM4eCTBO OTIIOXEHNN
Ha ee NOBEepPXHOCTH, CBOMCTBA XNOKOCTEN 1
TN UCNONL3YEMOro TENNOOOMEHHMKA.

KoaddurumeHT Tennonepenayn selpaxaet-
cs1 B BT/(M? x °C) unu B kkan/(4 x m° x °C).




roe:
P = Tennosas Harpyska, kBT

m = MacCCOoBbI pacxom, Kr/c

C, = YoenbHas Ten0emMKoCTb, KL/ (kr « “C)
Ot = Pa3HOCTb Temneparyp Ha Bxoae v

BbIXO4E OOHOW CTOPOHHI, °C

MeTtopa pacueTta
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MeTtopa pacueTa

MeTop pacyeTta

BenuurHa TennoBov Harpy3km TeNI00OMEHHVIKA MOXET ObITb
nosy4eHa C MOMOLLBIO CReayloLmx GopmyI:

1. PacyeT TenOBOM Harpy3ku, TeENA0BOW AJMHbLI U LMTD

_ — 1 o — 1

P mxcpxét(m cpxét’ét mxcp)
P=kxAxLMTD,
roe:
= = Tennoas Harpyska, kBT;

= MaccoBbIV pacxof, Kr/c;
C, = YaenbHas TennoemMkocTb, KIOx/(kr x °C);
ot = PasHOCTb TEMNEPATYP Ha BXOAE W BbIXOAE OAHOW CTOPOHLI, °C;
k = KosdduumeHT Tennonepenaqn, Br/(m? x °C):
A = [Inowians NoBEPXHOCT TEMNIO0OMEHA, M
LMTD = CpeaHuin norapudmMmieckmii TemneparypHblii Hanop.
® = TeTa-napameTp = ot _ _kxA

LMTD mxc,

T1 = Temneparypa Ha BXOAe — ropsqas CTopoHa;
T2 = Temnepatypa Ha BbIXoAe — ropsidyas CToOpoHa;
T3 = Temneparypa Ha BXofe — XON0AHas CTOPOHa;
T4 =Temneparypa Ha BbIXOAE — XON0AHasi CTOpoHa.

BenuuvHa LMTD MOXET ObiTb paccymTaHa no Gopmyne:

AT1 - AT?
IMTD= —
In AT1

AT2
rne: AT1=T1-T4nAT2=T2-T3

2. KoadpdurumeHT Tennonepesaym n pac4yéTHblii 3anac

CymMmapHbI KO3DPULIMEHT TENNONEPEaaYN PACCHUTLIBAETCA MO GOPMYNE:

L
a, ki

1
@, A c
PacyeTHbI 3anac (M) paccymTeiBaeTCA No hopmyne:

M = ke - k ’
Kk

roe:

a, = MecCTHbIN KO3 OUUMEHT TENNOOTAAHM OT ropsvei CPebl K Teronepeaaiolen
noBepxHocTh, BT/(M? x °C);

a, = MecTHbIn KO3 OULMEHT TENN0OTAA4M OT TemNonepeaaioLlen MOBEPXHOCTU K XONOA-
Hov cpene, BT/(Mm? x °C);

& = TonuimHa CTeHKN, Hepes KOTOPYIO OCYLLIECTBASETCA TENNOOOMEH, M;

Rf = KosdpduumeHT sarpsasHeHns, (m? x °C)/BT;

A = KoadduLMeHT TENNONPOBOAHOCTY Marepuana CTeHKM, pasnensioulen age
cpensl, B1/(Mx°C);

kc = KoadduumeHT Tennonepenadv ans YUCTon NOBEPXHOCTX TennoobmMeHa
(Rf = 0), B1/(M?x°C);

k = PacyeTHbill KoohduumeHT Tennonepetadn, Bt/(m? x °C);

M = PacyeTHbili 3anac, %.

ObbeayHeHve aTvX ABYX BblpaxXeHuin npnoauT K dopmyne: M = ke x Rf, To eCTb, 0auH 1
TOT Xe pacHeTHbI 3anac MOXET ObITb NOAYYEH ABYMS CMOCOOaMU: MOBbILIEHNEM 3HAYE-
HKS KC v yMeHbLIEHNEM BeNNYNHBI Rf.
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Kaxapln napameTp B 311X GopMynax MOXET No-
BAVATHL Ha BLIOOP TENNOOOMEHHMKA. Bribop
MarepmnanoB Xe 00blYHO He BIMAET Ha 9 deKTrB-
HOCTb TeM00OMEHHMKA, OT HIX 3aBUCUT TONTBKO
€ro NPOYHOCTb U CTOMKOCTb K KOPPO3MNN.

MprMeHsas NnacTUHYaTbIn TENI00OMEHHNK, Mbl
nosy4aemM NperMyLLLecTsa B B1UaE HEOOMbLLIMX
pasHoCTel Temneparyp 1 Manov TONLLMHEl Nnac-
TH, KOTOpasa 006bl4HO pasHa 0T 0,3 10 0,6 MM.
KoadduumeHTs Tennootaadv (d, v d,) n koad-
durumenHT 3arpssHeHns (Rf), kak npaBnno, o4eHb
Mastbl, 4YTO OOBACHAETCS BLICOKOWV CTEMEHbIO
TYPOYNEHTHOCTI TeHEHNS Cpefpl B 000X KOH-
Typax TenN00OMEHHMKA. DTUM Xe 0OCTOSATENb-
CTBOM MOXHO OOBSACHUTD 1 BEICOKOE 3Ha4YeHne
pacyeTHOro KoadduumeHTa Tennonepenaqn (k),
KOTOpOe npwv 6AaronpusTHBIX YCAOBUSX MOXET
JoCTUrath BenyuHbLl 8 000 BT/(M? x °C).

B cnyyae npuMeHeHNst 0BbIHHbIX KOXYXOTRYOHbIX
TENNOOOMEHHNKOB BENNYMHA KOSDPULIMEHTA
Tennonepenaqu (k) He NPEBLICUT 3HaYEHNe

2 500 BT/(m? x°C).

BaxHbIMK dDaKTODaMM MUHUMN3aunt CTOMMOCTN
Tenn00OMEHHMKa ABNAIOTCS 1Ba napameTpa:

1. MNoTepn Hanopa
Hewm BbIlIE JOMyCTMMas BENNYMHA NOTEPL Hamno-
pa, TEM MeHbLLIE pPa3Mepbl TEMI00OMEHHMKA.

2. LMTD

YeMm BbiLLEe pa3HOCTb TEMMEepaTyp XUOKOCTen B
NnepBoOM 1 BTOPOM KOHTYPE, TEM MEHbLLIE pa3me-
pbl TENNO0OMEHHMKA.

KOHCTPYKLUMOHHbIE MaTepuanbl

B 60MbLWVHCTBE NNaCTUHYATLIX TENN00OMEH-
HVKOB KOMMNaHuv Anb®a JlaBans ans paboumx
XMAKOCTEN BOAA/BOAA VCMONb3YIOTCA MAaCTNHDBI
113 BbICOKOKAQYECTBEHHOW HEPXaBEIOLLEN CTanm
mMapkn AlSI 316. Ecnn coaepxarne coeanHe-
HUI X110pa B BOAE, NOkasaHHoe B Tabnnue Ha
cTpanuLe 15, He TpebyeT UCNoNb30BaHNS CTanu
AISI 316, nHorga MOXeT NPUMEHATLCS MEeHee
[oporas Hepxasetowas ctanb Mapku AlSI 304.
[na pasnnyHbix TPUMEHEHW NNAaCTUHYaTBIX Ten-
NOOBMEHHVKOB MOMYT OKa3aTbCst MPUrOAHBIMY 1
HEeKOTOpbIE ApYr1e NMCTOBLIE Matepuantl. Tak,
NPV N3roTOBAEHWN NAACTUH NagHbIX N1acTUHYa-
ThIX TEMNOOOMEHHNKOB KOMMaHnn Anbda JlaBanb
BCeraa npyMeHaeTcs Hepxasetowlas ctanb AlSI
316. Ecnn nnacturyarsii TennoobMeHHnK Byaet
paboTaTb C MOPCKOV 1 CONMOHOBATOM BOAOW,

TO 419 M3rOTOBIEHMSA €0 NNACTUH NPUXOANTCA
1CNONb30BaTh TONLKO TUTAH.



OrpaHu4yeHuns no AaBneHuto u
Temneparype

CTOMMOCTb NAACTUHYaTOro TENN00OMEH-
HIKa 3aBUCUT OT MakCManbHO AOMYCTN-
MbIX 3HAYEHUI OaBNEeHNUS 1 TeMNeparypbl.
OCHOBHOE MPaBNAO MOXHO CHOPMYIMPO-
BaTb cheayiowmM 06pasoM: YeM HIKE Mak-
CUManbHO A0NYCTUMbIE 3HA4YEHMA PaBOUMX
Temneparypbl 1 AaBNeHUst, TEM MEHbLUE
CTOVMMOCTb TEMNO0OMEHHVIKA.

3arpsasHeHue u Ko3apPULUMEHTDI
3arpsi3HeHus

JonycTrmMoe 3arpsisHeHne MOXET OblTb
YYTEHO B BLIYUCAEHW 4EPE3 PACHETHbIN
3anac (M), To ecTb, 3a CHET AOMNONHUTENb-
HOro MPOLIEHTa MOBEPXHOCTN TENN00OMEHA
v BBEOEHNS KO3 dULMEHTa 3arps3He-
Hus (Rf), BIpaxaemoro 8 Takmx eannmLax,
kak (M2 x “C)/BT nunm (M? x4 x °C)/kka.
KoadpurumeHT 3arpasHeHns npu pacyeTe
NNacTUHYaToro Ternno0OMEHHVKa O0MKEH
OparbCst 3HAYUTENBHO MEHBLLNM, YEM NPU
pacyeTe KOXyxoTpyObHOro TeNNO0OMEHHNMKA.
[nsi 3TOro ecTb ABE NPUYMHDI.

1. bonee Bbicokas TypOyneHTHOCTb NOTO-
Ka (K) 03Ha4aeT MeHbLUNN KOS DULIMEHT
3arpsa3HEHUS.

KOHCTpyKUMST MnacTHYaTbiX TENI00OMEHHN-
KOB obecne4nBaeT ropasao 60nee BbICoKyo
cTeneHb TYpOYyNeHTHOCTU 1, CNeloBaTeNbHO,
6onee BbICOKMIA TENNOBOW KO3DDUUMEHT
MONE3HOro AENCTBUA (KNA), YEM 3TO UMEeeT
MECTO B TPAOAMLMOHHBIX KOXYXOTPYOHbIX
TennoobmeHHvkax. OBbMHO KOaDOULMEHT
Tennonepenayu (k) nnactuHyaroro Tenno-
o6bMeHHKKa (Boda/Boaa) MOXET COCTaBASATb
ot 6 000 no 7 500 B1/(M? % °C), B TO BpEMs
KaK TDaAMLIMOHHBIE KOXYXOTPYOHbBIE TENNO-
OOMEHHMKM NPV OAMHAKOBOM NMPUMEHEHN
obecne4vrBatoT KOapOUUMEHT Tennonepeaa-
an nopsaka b 2 000-2 500 Br/(m? x °C).
TunndHoe 3HadeHne Rf, 0ObIYHO MCNoNb3Y-
emMoe B pacyeTax KOXyxOTpyOHbIX TenIo-
06MEHHMKOB, pasHo 1x 10 (M?x °C)/BT. B
3TOM C/lydae MCNoNb30BaHNE 3Ha4eHna k ot
2 000 0o 2 500 BT1/(M? x °C) paet pacHeTHbil
3anac (M = ke x Rf) nopsanka 20-25 %. H4106bI
NONYy4YUTb Takoe Xe 3Ha4yeHe pac4eTHoro
3anaca (M) B nnacTuH4aToM TennoobmMeH-
HIKE C KOahDUUMEHTOM Tenonepenaym
nopsaka 6 000-7 500 B1/(M? x °C), Hapo

MeTtopa pacueTta

B3ATb KO3DODULMEHT 3arPA3HEHNSA, PaBHbIV
Bcero b 0,33 x 107 (Mm% x °C)/BT.

2. Paznudve B 0006aBNEHNN pacYeTHOro
3anaca.

MNpun pacyeTe KOXyxOoTpyOHbBIX TENN00OMeH-
HWKOB pacyeTHbI 3anac A006aBSeTCs NyTem
YBENNYEHVA O/INHBI TRYO NpY COXpaHeHun
pacxofa cpefbl Hepes kaxayo Tpyoy. Mpn
pacyeTe nnacT1HYaToro TennoobMeHHKa
Takow Xe pacyeTHbI 3anac obecneyrBaeTcs
3a cyeT gobaBneHVs napannesnbHbiX KaHanos
1A NOCPEACTBOM YMEHbLLUEHNS pacxoaa B
Kaxa0oM KaHane. 910 NPUBOANT K CHUKEHMIO
cTeneHn TypOyNeHTHOCTM TeYEHWA Cpebl,
YMEHbLIEHWIO 3DDEKTUBHOCTM TEMNOOOME-
Ha ¥ yBENMYEHNIO ONACHOCTY 3arpAsHeHNs
KaHanoB TeNNOOOMEHHNKa. Vicnonb3oBaHve
CAVILLKOM BOMbLIOMO KO3 PULMEHTa 3arpsas-
HEHWUA MOXET MPUBECTM K MOBBLILIEHHOW
VIHTEHCMBHOCTM 00Pas30oBaHs OTNOXEHNIA!

[ns nnactmHYaToro TennoobMeHHKka,
paboTaiowero B pexviMe Boaa/Boaa, sHade-
Hue pacyeTHoro 3anaca ot 0 oo 15 %

(B 3aBUCKMOCTW OT Ka4ecTBa BOAbl)

MOXHO CHATATb BMOHE AOCTATOYHBIM.

MnacTuHyaTblie TeNNoo6MeHHUku 11
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[nacTuH4atblie TGI‘IJ’IOOGM@HHV\KV\, O KOTO-
pbIX MAET PeYyb B 3TON OPOLLKOPE, MPUrOAHbI
ANA peleHna 6ONbLUNHCTBA OTHOCUTESIbHO
HECNOXHbIX 3aAa4 TennoobmMeHa Mexay
TaknMK napamm XnakocTen, kak Boga u
BOOA, BOAA 1 Macsio, BOAA W MNKOSb. KOF,D,a
peyb naeT 06 ahpdOEKTUBHOM 11 SKOHOMUYHOM
paboTe, NnacTyHYaThIi TENN0OOMEHHUK CYIA-
TAeTCA HeNPEB3OMAEHHBIM YCTPONCTBOM /14
KOHAMLIMOHNPOBAHWS BO3ayxa, A1 paboThl B
COCTaBe X0noAnIsLHOro 060pyAoBaHWS, As
Harpesa BOAbl KOMMYHATbHOrO BOLOCHA0Xe-
HWA, a Takxe B pamMKax npon3BoaCTBEHHbLIX
NPOLECCOB NPOMBILLAEHHBIX NPEANPUATIN,
rne Tpe@ymcq nprMmeHeHne BCEBO3MOXHbIX
PEXMMOB HarpeBaHna 1 OxXNaxaeHnd.

MonenbHbIn PAa NNacTUHYaTLIX TenI000-
MEHHVIKOB, KOTOPbI BBINYCKAET KOMMNaHWs
Anbda JlaBanb, 04eHb LWMPOK — OT Hanbo-
nee KPYNHbIX YCTPONCTB C MakCUManbHbIMM
TennonepeaatoL MM NOBEPXHOCTAMM U
pacxopamu nopsaaka 2 000 M2 1 3 600 m3/4
0 CaMblx ManeHbKNX ¢ MUHUManbHbIMY 3Ha-
YEHVAMU STUX Xe NapaMeTpoB Hixe 1 M2 1
0,18 M%/4, COOTBETCTBEHHO.

MopenbHbI psap, NaacTUHYaTbIX Tennoo6MeHHNKOB

Kaxpaas Moaens nnactnHyaToro Tennoob-
MEHHMKa, MPUBEAEHHAA B KaTanore roto-
BOW NPOAyKUMK KoMnaHnmn Anbda Jlasasb,
MOXET peLlaTb HECKOIbKO TEXHONOMMHYECKIX
3apa4. 3TV NPUMEHEHNS BKITIOYAIOT Harpes
1 OXNAXAEHVE PaSINHHBIX XUOKOCTEN Ha
MPOMBILLNEHHBIX MPEANPUATUAX, KOHOVLN-
OHVPOBAHWE BO3ayxa, OXNaXOeHNe B XOAe
TEXHOOMMYECKoro npoLecca v T.4. MNMoaHbIN
nepe4eHb 3TUX NPUMeHeHN 6yaeT O4eHb
OO0MbLWMM, TaK KaK He BCE TWMbl HALWWX niac-
TUHYETBIX TEMIO0OMEHHKOB MPYBOAATCS

B 9710V Bpouiope. Ecnv Bam HyxHa fomnon-
HUTENbHaA MHGOPMauMs, obpallanTtecs B
komMnaHnio Anbda Jlasans.

MasiHble NnacTMHYaTbie TeNNOO06MEeHHUKN

MnacTuHYaTbie TENNOO6MEHHUKMN C YNAOTHAKWUMN
npoknagkamu

MnacTuHyaTblie TeNNO0O6MEHHUKM 13



MpumeHeHnsa

[ lpMeHeHNs

HecMOoTps Ha TO, 4TO MPUHLMN OCYLLEECTBAEHNSA TENNOOOMEHA OCTAETCA OAHNM V1 TEM XE BHE 3aBUCUMOCTH OT UCMOMb3Y-
eMOMi cpefbl, Mbl O/XKHEl PasnyaTb NPUMEHEHNUA HaLLMX M1ACTUHYATEIX TENNOOOMEHHMKOB. BONBLMHCTBO TEXHONOMMHYEC-
KV 3a4ad, pellaembix C MOMOLLBIO MAACTUHYATLIX TEMNIOO0OMEHHUKOB, MOXHO pa3buTs Ha TPW FPYMNnel OCHOBHbLIX NPUMEHE-
HUW 9TUX YCTPOWCTB.

Bopa/Bopna

Camasi 60nbluas YacTb U3roTaBAMBaeMbIX HaMu TeMI00OMEHHNKOB UCNONb3YEeTCA A5
pelleHns 3anad TennoobMeHa, Koraa cpeaoit 060omnx KOHTYPOB ABASETCA BOAA (PEXUM
BOAA/BOAA). ST pelleHns MOryT ObiTb NOYYEHbl Pa3HbIMI CNOCO6amMu.

3apaya oxnaxneHust Bogbl
B aToM cnyyae ncnonbayeTtcs Boga ¢ 6onee HU3KoM Temneparyport, Hanpumep, 13
rpaavipHn (6alleHHoro oxnaauTens), peku 1 Mopsi.

3apgaya HarpeBaHUS BOAbI

B a1OM Cnydae 1cnonb3yeTca Boga ¢ 6onee BbICOKOM TEMNeparypor, Hanpuvep, 13
CUCTEMbI LIeHTPann30BaHHOIO TennocHabxeHvs, KoTna 1y TpybonpoBoaa ropsyeit
TEXHONOMMHYECKOW BOAbI.

Bopa/macno

B HEKOTOPbIX OTPACASAX NPOMBILLINIEHHOCTY MACNO OOMKHO OXNaxaateCa BOOOW. 3Ta
BOOA MOXET 3arem HanpasiaTbCAa B CUCTEMY MCMONBb30BaHWA OTXOOALWEro Tenna anga
pekynepauym Tenna, Kotopoe oHa nosyymna o1 Macha npu ero oxnaxaeHuy, nocne
4ero oHa MOXeT NPUMEHSATLCH ANA PasNNYHbIX Lienei.

Bopa/rnukonb
Korga ectb onacHOCTb 3aMep3aHns BOAbl, J06aBbTe B HEe MVKOSb.

MocKOoNbKy MVKONb OTMHAETCS OT BOAI MO TEMNAOEMKOCTU, EMY /151 BEINOAHEHNUS TOW
Xe 3a0a4n HeobX0AMMO VMETL TeronepeaaloLLyio NOBEPXHOCTbL 60MbLIEN MNOLIAAN.
OpHako cnenyet OTMETUTb, 4TO PU3NYECKE CBOMCTBA PA3ANYHbIX MUKONEN NOYTH
OaMHaKoBbI. [TprMepamn MrUKonen ABNAIoTCA:

© STUNEHMIVKOMb (MOHO-, A= WIW TPU-);
* MPOMUISHIINKOb.

14 MMnacTuHYaTble TENN00OMEHHUKN



HekoTopbie TUNUYHbIE NPUMEHEHUS NNaCTUHYATbIX

Tenno06MeHHUKOB

* LleHTpanmaosaHHoe TennocHabxeHne

* LleHTpan13oBaHHOE X0NOA0CHAOXEHME.

* [logorpes BOAONPOBOAHOW BOAbI.

* ConHevyHoe oTonneHne.

* [oporpes BoAbI MnaBarebHbX 6aCCenHoB.

* Pekynepaumns Tenna (oxnaxaeHne agurarenen).

* PerynvpoBaHie Temneparypbl BOAs! PblOONUTOMHIMKOB.

» CTekonbHasg NPOMbILLNEHHOCTb — OXNaXAEHVE Neyen.

* SHepreTudeckaa NPOMBILLIIEHHOCTb — NOAOMPEB U OXNaXAEHVE B
TEXHONOMMYECKOM NPOLECCE.

* XuMmdeckas NpOMbILLIAEHHOCTb — OXNaXAEHME N0 XO4y TEXHOMNOMM-
4eckoro npotecca.

HekoTopble TUNu4Hbie NPUMEHEHUS MIACTUHYATBIX
TEenN006MeHHUKOB

* OxnaxgeHne rmaopaBavyeckor XUaKoCTn.

» OxnaxpgeHvie 3akano4yHoro Macna.

* OxnaxaeHne MOTOPHOro Macna.

Mpu paboTe ¢ CUHTETUYECKMI Macnamm, BO3MOXHO, OyaeT Heob-
XOOVMO MPUMEHATL CreumanbHble YNOTHAILLME NPOKNaak/. B Takumx
chyyasx cnenyet obpallarbes B komnanwio Anbda Jlasab.

MnacTuHYaTele Tenn00OMEHHNKM MOTyT paboTaTb C Macnamu, Mme-
oMM BA3KOCTb A0 2 500 cl1. SMynbCum, KOHLEHTPALMS KOTOPbIX
MeHble 5 %, Takke NoAxXoaaT 419 MCNonb30BaHus, NOA0OHO BOAE B
nNacTMHYaTbIX TENNO0OMEHHMKAX.

HekoTopble TUNU4HbIe NPUMEHEHUS MIACTUHYATBIX
Tenno06MeHHUKOB

* B Ka4ecTBe NpoMexXyTOYHOr0 OXJIaanTess TENIoBoro Hacoca.

* [NonydeHre oxnaxaeHHOM BOObl Ha 3aBOAAX MULLEBbLIX MPOAYKTOB.
* OxnaxpeHne Bo3ayxa B crucTemMax KOHOMLMOHEPOB.

* CYCTEMbl CONHEYHOrO OTOMAEHMIS.

MpumeHeHnsa

Martepuvan nnacTumH

Copep>xaHue coegu- MakcumanbHasa Temneparypa
HEHW xnopa
60 °C 80°C 100°C 120°C
10 yactein Ha munnvoH - ctanb 304 | ctanb 304 ctans 304 | ctanb 316
25 vactein Ha muanuoH - ctanb 304 | ctanb 304 ctank 316 cTanb 316
50 yacten Ha MuanuoH - ctanb 316 ctanb 316 crans 316 TmTaH

80 yacTer Ha MUNANoOH - ctanb 316 ctanb 316 ctanb 316 TuTaH

150 vacte Ha MunanoH | ctanb 316 | TuTaH TUTaH TUTaH
300 yacTen Ha MUAAUOH = TUTaH TUTaH TUTaH TUTaH
Matepuan Hutpun
npoknagku EPDM

Martepuvan nnacTmH
CopepxaHue coegu- MakcumansHasa Temneparypa
HEeHu xnopa

60 °C 80°C

100°C 120°C

10 yacten Ha muanmoH - ctanb 304 | ctanb 304 ctanb 304 ctanb 316
25 vactein Ha muanuoH - ctanb 304 | ctanb 304 cTtank 316 | cTanb 316
50 vacTen Ha MuannoH - ctanb 316 | ctanb 316 cTank 316 | TUTaH
80 yacTer Ha MUNANoH - ctanb 316 cTanb 316 ctanb 316 TUTaH

150 yacten Ha MUANMOH = cTanb 316 TUTaH TUTaH TUTaH
300 yacten Ha MUAAUOH = TUTaH TUTaH TUTaH TUTaH
Matepuan Hutpun
npoknagku

Matepuan nnacTtuH

Copep>xaHue coepu- MakcumanbHasa Temneparypa
HEeHWiA xnopa

60°C 80°C 100 °C 120°C

10 yacten Ha muanmoH - ctanb 304 | ctanb 304 ctanb 304 ctanb 316
25 vacten Ha muanuoH - ctanbk 304 | ctanb 304  ctank 316 cTanb 316
50 vacTen Ha MuanuoH - ctank 316 | ctanb 316 | ctank 316 TUTaH
80 yacTer Ha MUNAnoH - ctanb 316 ctanb 316 ctanb 316 TUTaH

150 yacten Ha MUANMOH - cTanb 316 | TUTaH TUTaH TUTaH
300 yacTen Ha MUAAUOH = TUTaH TUTaH TUTaH TUTaH
Martepuan
NpoKIagKu EPDM

MnacTuHyaTblie TeNNOO6MEHHUKM 15



KOHCprKLWISl NAacTUHYaTOro TensI006MeHHuKa

KOHCTPYKUMA MNacTUHYaTOro
TENI00OMEHHMKA

MnacTuHYaTbIi TENN00OMEHHINK COCTOUT 13
HEKOTOPOro Y1cna TeMNNOOOMEHHBIX Mnac-
TWH, KOTOPbIE pasMeLLalnTCa Mexay Hecy-
LMK Bankamm TennoobmeHHuka 1 yaep-
XKMBAIOTCH HA MECTE MEXY ONMOPHOW (Unn
pPaMHO) 1 NPUXMMHON NAnTamu, o6pasys

C HUMV eanHbIN y3en. Bee nnactnHsl uMmetoT
YNAOTHAIOLWME NPOKNIaaKY, KOTopele obecne-
Y1BAIOT FEPMETUYHOCTb KaHaN0oB a1 Mpo-
XOXAEHWA paboyIX KNOKOCTEN.
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Cucrtema npoknagok obycnaesnmeaeT npo-
XOXOEHWEe Cpef no equMHCTBEHHBIM A

HUX KaHanam, narogaps Hemy BCe Bpemd
obecneyrBaeTca Te4eHne XUaKoCTen KOH-
TYPOB B PEXMME NPOTMBOTOKA. KOHCTPYKLS
1N KOHDUIypaums yrioTHAOLLMX NPOKNanoK
MCKIOYaloT BO3MOXHOCTb CMELLVIBAHUA 3TUX
XKUOKOCTEN.

TennoobmeHHble MNacThHbI ¢ 06enx CTOPOH
NMEIOT rodprpPoBaHHYIo (PUdIEHy0) nosep-
XHOCTb, 4TO 06ecneynBaeT TypOYNEHTHOCTb
TEUYEHUA KaXO0N XUOKOCTN NO KaHanam.

CoyeTaHure BbICOKOW TYPOYNEHTHOCTM
TEYEHNA XNOKOCTY C NOOAXOOALLMM COOTHO-
weHvem obbema cpeabl 1 pasmepa Tensio-
0OMEHHKa MO3BOASIET MOMYHUTb BbICOKMIA
KOSdOUUMEHT TENNonepeaaqm.

3TOT Xe KOHCTPYKTUBHbBINA MPUHLMM UCMOMb-
3yeTCs 1 B NasiHbIX TENNO0OMEHHMKAX.
Tonbko B TEMNOOOMEHHMKE 3TOro TWna ¢
LIeNblo repMeTn3aumy kKaHanos Ans cpem,
BMECTO 311aCTOMEPHbIX MPOKIaA0K NPUMEHsI-
0TCS CneuyanbHble TEXHONOMMM Nanku, KoTo-
pble 06ecneYmBatoT TOT Xe caMblii pesynsTar.



KOHCTpyKUMS NAacTUHYaATOro TenIo06MeHHUKa

[eTtanu nnactuH4YaToro
Tenaoo6MeHHMKa

OCHOBHBIMY AE€TaNsIMM KOHCTPYKLMM Naac-
TWUHYATOro TeMN00OMEHHMKA ABNAIOTCS Ten-
NOOOMEHHBIE MNACTWHBI, ONOPHadA (Henoa-
BVXHAS) 1 NPUXMMHAA (NOOBUXHARA) NANTHI,
COEOVHUTENbHBIE 3NEMEHTHI 1 HECYLLINE
Ganku. TennoobMeHHble NNacTUHbI Hage-
WMBAIOTCS HA BEPXHIOIO 1 ONMPAlOTCs Ha
HUXHIOKO Hecylme 6anku. Hecyuime banku
cayxar v Ana LEHTPOBKM TEMTOOOMEHHbIX
nNacTyiH.

ST NNacTHbI OfHa 3a LPYroN pasmeLaiT-
€A MEXIY ONOPHOW U MPVXMMHOW NAnTamMu,
00pasyd nNakeT, KOTOPbIA MOC/E 3TOro CTH-
rMBAETCA B MOHOINTHbIA Y3E/ C MOMOLLbIO
CTAXHbIX OONTOB.

Mpoknagkun

Ucnonb3yemble maTepuansbl
HuTtpunoselit kaydyk  ObLlee NprUMeHeHMe, MacnoCTOMKNIA

marepuasn
EPDM Obulee NpUMEHEHNE, NOBLILLEHHbIE
Temneparypsl
DrpMeHHbIi MaTe-  Bbicokre Temneparypbl, 0CO6eHHO
puan HeatSeal ™ NP HarpesaHui Napom Beckneesble ynnoTHsioLuve npoknan-

ku Clip-on KpensaTcs K Kpato Tenno-
06MEHHOI NNacTUHbI NOCPeACcTBOM
cneuuanbHbIX Knunc.

MasiHble NnacTuHYaTbLIe
Tens1I006MeHHUKU

MaaHbIl NNacTUHYaTLI TeNNO0OMEHHK
1MeeT HebonblUne pa3Mepbl 1 Macey, He
pasbupaeTcsa U UMEET HEBLICOKYIO CTOU-
MOCTb. TennoobMEeHHVK 3TOro T1na He nMeeT
YAAOTHSAIOLLMX NPOKNAA0K, KOTOPLIE 3ame-
HSeT narka, coeanHaLLas ero N1acTnHbl B
MPOYHYIO VI FEPMETNHHYIO KOHCTRYKLMIO.

MNagHble NnacTHYaTbie TenIo00MeHHNUKN
0COBEHHO NPUrofiHbLI Tam, rae pabodee nas-
nexvie nocturaet 50 6ap, a Temnepartypa
cpeapl Bapbupyetca oT -196 oo +550 °C.

MnacTuHyaTblie TeNNOO6MEHHUKM 17



C6opka

Cbopka

Komnanwa Ansda JlaBans noctasnger cBOv
TENNOOOMEHHVIKM B COBPaHHOM BUAE nocne
VX MCMbITaHWSA NOA, AABNEHVIEM.

MnacTuHyaTele TennooOMEHHVIKM C YANOTHA-
oMK npoknagkamim MOryT 1erko OTKpbl-
BaTbCA /14 NPOBELEHNA OCMOTPA W YNCTKA.

Ecnv noTpebyeTcs yBen4nTs NPOU3BOAN-
TENbHOCTh MNACTUHYATOro TEMNOOOMEHHKIKA,

TO 9TO MOXHO CAenarb AOCTaTo4YHO NPOCTO,
— [/ 3TOr0 HY>XHO BCEro Kb YCTaHo-
BUTb AOMNONHUTENbHBIE TENNO0OMEHHbIE
NNacTUHbL. Ha prcyHKax Huke nokasaHa no-
cnenoBatensHOCTb COOPKM NNacTUHYaToro
TEenNOOOMEHHMKa.

1. Pama Tennoo6meHHMKa B co6paHHoOM Buge. OHa cocTouT U3
OMOPHOW U NMPVXMMHOW NIUT, BEPXHEN U HUXKHEN HECYLLUX

6anok n naTpy6Kos.

3. 3arem B COOTBETCTBUM C TEXHNYECKMMMU YCNIOBUSIMU YCTaHaB- 4,

NnMBaroTCs OCTasibHble NJIACTUHbI.

18 MnacTuHYaTbie TENNO0OMEHHUKN

2. I'IepBoﬁ yCTaHaBMBaeTCA Ha paMe KoHUeBas TenJo-
o6meHHas nnacTuHa.

B OMOpHYI0 1 NPVKMMHYIO MNINTbI BCTaBASIOTCSA CTSHKHbIE

60NTbl, U C MOMOLLbIO FAae4YHOro Kiya (Mnu apyroro nop-

XOASILLEro MHCTPYMeHTa) NakeT NAacTuH (B COOTBETCTBUM C
TEXHUYECKUMM YCIOBUSIMU) CTArMBaETCs B €AUHbIA repme-

TUYHbIW y3en Tennoo6MeHHUKa.



YcTaHOBKA

Bce nnacTtuH4atele TennooOMeHHIIKM,
YNOMSAHYTbIE B 3TOM BPOLUIOPE, B ONMOPHOM
nanTe MeloT NopTsl. nd ynobctea 0603-
Hauum 1x kak S1, S2, S3 n S4.

MnacTvHYaThii TEMI00OMEHHNK C YMI0THS-
IOLLVIMY MPOKafAKaMy MOXET CTOSITb Heno-
CpeaCcTBEHHO Ha Moy NPON3BOACTBEHHOIO
yyacTka. Ecnv 810 BOBMOXHO, BCeraa Ans
HaOEeXHOCTU KPEennUTe ero K Noy ¢ UCNOfb-
30BaHMEM aHKEPHbIX OONTOB. 3aMETUM, HTO
nnacTUHYaThii TENNOOOMEHHNK 3aHNMaeT
MeHbLLIE MPOCTPAHCTBA, YeM TPaaMLIMOH-
Hble Ten100OMEHHNKN. Mpy NnaHMpoBaHNM
YCTaHOBKM MNaCTUHYaTOro Ten1000MeHH1Ka

MaTpy60k Ans Bnycka nepBoi cpeabl HAXOAUTCA C NPaBoW CTO-
PoHbI. MaTpy6oK ANs Bbinycka BTOPOI cpeAbl PacrosfioXeH ¢
NeBOW CTOPOHbI.

MasiHble NnacTMHYaTbie TeNnnoo6MeH-
HUKU MOTYT KPenuTbCsl K CTeHe.

HY>XHO OCTaBAATb CBOOOAHOE NMPOCTPAHCT-
BO TOMIbKO C OAHOW €ro CTOPOHbI. TpyOHbIe
COEANHEHWA MOTYT OblTb PE3LOOBLIMU U
GnaHuUeBbIM. OTO 3aBUCUT OT TUNa BulOpaH-
HOrO TeNNOOOMEHHMKA.

MasHbIi NNacTMHYaTbLIM TENN00OMEHHIK
06bI4HO BCTpamBaeTcs B Tpybonposo nmbo
MOHTNPYETCS Ha HEOOSbLLIOV KOHCOW UK
CTOVIKE.

MaTpybok A4fs Brycka OaHOW Cpeapl Haxo-
OUTCS PAAOM C NatpyobkoM Ans Beinycka
npyroi cpeasl. Ecnn S1 asnseTtca Bnyck-
HbIM naTpybkom ana cpeapl 1, 1o S4 bypet

YcraHoBKa

BbIMYCKHbIM NaTpyoKOM A9 cpeapl 2.
Kaxapllt TennoobMeHHMK KoMmnaHm Anbda
JlaBanb NOCTaBAAETCH BMECTE C UHCTPYKLM-
€1, COrMacHO KOTOPOW MCMONb3YITCA Nnar-
pyOKM Anst BNycka 1 Belnycka Kaxaow cpebl.

B 3aBMCVMOCTY OT TUNa BbIGPaHHOO
TPYOHOro COeANHEHNS NOArOTOBLTE KOHLIbI
Tpy6onpoBoaa k HapesaHuio pessbobl, yeTa-
HOBKe (DnaHLUEB MW K CBapKe.

Komnarwa Anbda JlaBans nocrasnser
BCMOMOrareflbHble YCTPOCTBA K CBOVIM
nnacTHYaTbiM TEMI00OMEHHKaM, Takve
Kak NOAAOHbI 415 CTOKa KoHAeHcara 1 Ten-
NON30AMPYIOLLIME NMCTOBBIE MaTepuasl.

MnacTuH4YaTbI TENNOO6MEHHUK C YNAOTHALWMUMU
npoknagkamu, yCTaHOBﬂeHHbIﬁ Ha nony.
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KomnaHuna Anbda JlaBanb

KpynHeiwm B Mrpe nocTasLLUmnK 060-
PYAOBAHNS 1 TEXHONOMMI A5 pas3nmny-
HbIX OTPaCcNen NPOMbILLIIEHHOCTY 1
cneumdmnyeckx NpoLEecCcos.

C NOMOLLBIO HALLIVIX TEXHONOMM, 060-
PYyOOBaHNS 1 CepBM1Ca Mbl MOMOraem
3akasyvikam OnTVMU3MPOBATE UX MPO-
M3BOACTBEHHbIE NMPOLLECCHl. [Tocneno-
BATE/bHO V1 MOCTOAHHO.

Mbl HarpeBaem v oxnaxaaem, cenapu-
pyem 1 ynpasngem TpaHCNopTUPOBKOW
Maces, BOAbl, XVMUKATOB, HAMMUTKOB,
NPOAYKTOB NTAHNS, Kpaxmasna 1 npo-
[YKTOB GapMaLEeBTUKN.

Mbl TECHO paboTaem C HalMMK 3aKas-
yykamum noyt B 100 cTpaHax 1 nomo-
raem VM 3aH1MaTh NVANPYIOLLIE NO3K-
Lummn B BrsHece.

Kak Hantu Anbda JlaBanb
MOCTOAHHO OBHOBNSEMYIO
NHbOPMAaUNIO O AEATENIbHOCTH
kKomnaHum Anbda Jlasans B Mupe Bel
HanneTe Ha Halem BebcanTe.
Mpurnawaem Bac nocetuts
www.alfalaval.com

OAO Anbda JlaBanb MoTok
Poccus, Mockosckasa 061,

141070 Kopones, yn. Cosetckas, 73
TenedoH: (095) 232-1250

dakc: (095) 232-2573
www.alfalaval.com
www.alfalaval.ru
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