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PucyHok 1.1
NHdppakpacHas
TepMornaHesnb
EUTERM

1. XAPAKTEPUCTUKMU

EUTERM - 3TO0 nyductas cucTteMa OTOMJEeHUs, coctosawas u3 MHMpakpacHbIX
TepMonaHenen ¢ NoABOAOM ropsivyen BoAbl UM napa. Bbicokoe KauyecTBO CUCTEMbI
EUTERM pocturaeTca uCnosib30BaHMEM B TMPOU3BOACTBE BbICOKOKAYECTBEHHbIX
MaTepuanos, crneumanbHon 06paboTKOM MNOBEPXHOCTM nNaHenewn, onpegenstowlen
BbICOKYI 3(M@PEKTUBHOCTb MU3NYYEHUS B TeuyeHue [ONIroro BpPEMEHMU, a TakKxe
ocobbIM MoAxXoAOM K MNpOM3BOACTBEHHOMY rnpoueccy. Cneuududyeckasa dopma
naHenu paspaboTaHa crneuuanbHO ANS MaKCUMMasbHOMo KOHTakTta ¢ Tpybamu wu
CHUXXEHNSA KOHBEKTUBHbIX TEMIOMNOTEPb K MOTONIKY, YBENNYMBAA U3JTYyYEHUE B 30HY
oborpesa.

EUTERM - npocTtas n 6ecluyMHasi CUCTEMA OTOMJIEHUS, MOTOMY YTO Nepedava Tensna
OT TenJIoHOCUTeNss K MNaHensM W OT MnaHenem - B TMOMEWeHMe He Tpebyer
LOMOSTHUTENBbHbIX MEXaHUYECKUX WU IMIEKTPUYECKUX 3/IEMEHTOB. [ONnd nonydeHumsd
TENJI0HOCUTENS MOTYT UCMONb30BaTbCA NHOObIE UCTOYHUKU SHEPTUN.

Mopenu EUTERM wu3rotaBnuBalTCA pasHOW AJSINMHbI, WUPUHbI U C PasnNYHbIM
KONM4YecTBOM Tpy6, UTO NO3BOSSIET NCMNOb30BaTh UX B MasblX, CPeAHUX N B6ONbLINX
NOMELLEHUAX MPOMBILWNIEHHOIO, KOMMEpPYECKOro U CnOpTMBHOIMO Ha3HayeHusd, a
TakXe B MOXapoonacHbIX nomelweHnax. MoHTax obopyaoBaHWsA 3akfovaeTcs B
KpenaeHnn naHenem K noTonky u coeanHeHuu Tpyb C noMoLlbio npecc-OUTUHIOB.
TepMmonaHenn He TpebylT TexHUYeckoro o0bCnyXmBaHMA U NpPaKTUYECKU
HernoABepPXeHbI n3Hocy  6narogaps NCNOSIb30BAHUIO B npon3BOACTBE
BbICOKOK@YeCTBEHHbIX MaTepuasnoB, a TakKXe CTaTUYHOCTU CUCTEMbl B LESIOM
(oTCyTCTBME MEXaHMYECKUX WKW 3NEeKTPUYECKMX YacTer). DTo npepoTepallaeTt
HexenaTtesibHble NMPOCTOM 060pyA0BaHUS M rapaHTUPYyeT 3HaYUTETbHY0 SKOHOMUIO
Nno CpaBHEHUIO C APYrMMU CUCTEMAMM OTOMIEHUS.
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1.1.MpeunmywecTBa nH(ppakpacHbIX TEpMONaHenen
EUTERM

5OJIbLUMA KOM®OPT NPU MEHbLUENA TEMNEPATYPE

OwyuweHne komdopTta B MOMELWEHUN 3aBUCUT HEe TONbKO OT TemmnepaTypbl
Bo3ayxa (Kak MNpUHATO AyMaTb), HO W OT TeMnepaTyp OKpyXakwLWmX Hac
rMoBepxXHOCTEN (cpegHsas  TemnepaTtypa NU3ny4yeHus). B nomeweHun,
oborpeBaemMoM  MH@pakpacHbiMM  TepmonaHensamu EUTERM, noBbiwaeTcs
cpeaHss TemMnepaTtypa W3yyeHus, U MO3TOMYy ollyulaetca KOoM@OpT Mpu He
OYeHb BbICOKOIM TeMnepaType BO34yXa, 3a CYET Ny4dyucton pobaBku. Tak
yMeHbLUaeTCsa TepMuyeckass Harpyska Ha obopyaoBaHue, T.K. oOTnagaeTt
HeobxoaMMOCTb HarpesaHus 6onblwnx 06bLEMOB BO3AyXa.

OTCYTCTBUE TEMNEPATYPHOIo rpPpAAMEHTA - YMEHbBLUEHMUE
TENJTOMNOTEPDb

B nomeweHnax, oborpeBaeMbix MWH@paKpacHbIMM TepMmonaHensamu EUTERM,
OTCYTCTBME 3HA4YUTEs/IbHOrO TEMMNEPATYpPHOro rpagMmeHTa yMeHblUaeT Harpysky,
HeobxoaMMytl0 AN OTonJeHuMs rnoMelweHus. B nomeweHunn, oborpeBaemMoMm
KOHBEKTMBHbIM CNOCO60M, TemnepaTypHbli TrpaaneHT BeAET K CKOMIEHUI
TenJioro BO3A4yXa Mo MOTOJIKOM MOMELLEHUS, YTO 3HA4YUTENIbHO YBENUYMBAET
TensonoTepun KpoBIK.

OTCYTCTBME NEPEMELLEHNA BO3A4YLHbLIX MACC U MNbIJIN

Mpy mMcnonb3oBaHWM BO34YLIHOW CUCTEMbI OTOMJIEHUS CyllecTByeT npobnema
NOCTOSIHHOWM LMPKYSILMN NbIIM U APYTUX BPeAHbIX YacTuL, B BO34yXe.
Mcnonb3oBaHne obopypoBaHus EUTERM no3sonseTr wu3bexaTb ABUMXEHUMN
BO34yXa M MblIM B HEM, 4YTO MO3BOJISET WCMOMb30BaTb AAHHYK CUCTEMY
OTOMJIEHUS B MOMELLEHUSX PA3IMYHOIrO HAa3HAYeHWS.

ABCOJIFOTHAA BECLUYMHOCTDb

EUTERM - crtatM4dHoe obopynoBaHue, 6€3 MexaHWUYEeCKUX WM 31eKTPUYecKux
KOMMOHEHTOB. DTO rapaHTMpyeT abCooTHYIO TULINHY B MOMELLEHUSAX, TAE OHO
YyCTaHOBJIEHO.

BE3OMACHOCTb

B nHdpakpacHbix TepmonaHensax EUTERM cuctema Harpesa BoAbl (06pa3oBaHue
napa) MOXeT pa3MellaTbCs Ha 6OMbLIOM PacCTOSHUM OT MNaHenen. Tak camu
naHenu aensaTcsa abcontoTHO 6e3onacHor cnctemMon oborpesa Ans NOMELLEHN,
rae HaxoAsTCs /IerkOBOCM/1aMeHsloWMecs 1M B3pblIBOOMAaCHbIE BellecTBa.
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BO3MOXXHOCTb JIOKAJIbHOIO OGOINPEBA

CYLI.leCTByeT BO3MOXXHOCTb o6orpeBa OTAENIbHbIX 30H WU pa6o-W|x MeCT, ecniun
HeT HeobXoAMMOCTM OTOMJIEHUS BCEro MnOMeLeHUs, a TaKXe BO3MOXHOCTb
perynmnpoBaHuna teMmnepaTtypbl NOMEWEHNA B KaXkaol 30He.

3KOHOMMUSA SHEPIMU N 3ABOTA OB OKPYXXAIOLEW CPEQE

OZ4HO M3 MpeuMyLlecTB WHMpaKpacHOro OTOM/EeHUs 3akto4vaeTcs B 6osblueit
3 PEKTUBHOCTN MO CPABHEHMIO C APYTUMU CUCTEMaAMM OTOMJIEHUS C OAMHAKOBOM
MOLLHOCTbO. DKOHOMUSI 06pasyeTcs B pesysibTaTe:

%  CHWXeHus TennonoTepb 6narogaps 6onee HU3KOW TeMnepaType BO3AYXa;

€ CHMXeHMs  TensonoTepb  6narogapss  OTCYTCTBMIO — TeMnepaTypHOro
rpagveHTa;

% BO3MOXHOCTM oborpeBa Mo 30HaM, 3anyckas obopyaoBaHME TONbKO TaM,
roe B AaHHbIM MOMEHT HeEO6X0AMMO;

@ NCMNO/Ib30BaHUSA TEMNIOHOCUTENS, MONIYYEHHOrO OT pasHbiX MCTOYHUKOB
(maxe yepes pekynepaumio Tenna).

CkopocTb 3anycka B paboTy obopynoBaHus gaxke nocne AOJrnx MNpOCTOEB U
HECPaBHMMO HM3Kass CTOMMOCTb TEXO0OCNYXMBaAHUSA — [AOMONHSAKT CNUCOK
npeuMmyLecTs TepMmonaHenein EUTERM.
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PucyHok 1.2

MNHdpakpacHasa TepMonaHesnb
EUTERM B pa3o6paHHOM Buae

[MokpbiTne
KoJsiIekTopa

PucyHok 1.3
M3nyyatowasa naHesnb

1.2.CoctaBHble 3neMmeHTbl EUTERM

Hu>ke ykasaHbl COCTaBHble 3/1eMeHTbl MHppakpacHoM TepMonaHen EUTERM.

Mpecc-
dUTUHroBbIE
coeuHeHuns

BokoBoit

MaHenb B
obnactu
coeauHeHum

M3onauna ns
creknosarsl M3nyyatouas naHesnb

KonnekTop

WHdpakpacHble naHenn aavHHoM 2, 4 unn 6 meTtpos 1 wupuHon 300, 600, 900
mnn 1200 MM, u3roToBneHbl M3 ctanu. Cneuudunyeckas nonykpyrnas dopma
naHenen ¢ umHTepsasom 100 MM co3gaHa cneumanbHO AN pasMmelleHus Tpyb
?21,3 MM. DTO NO3BOJISIET UCMOJIb30BaTh 60MbLUYIO NJOWaAb NOBEPXHOCTU TPY6ObI,
KOTOpas cornpukacascb C naHenbt, nepenaer ein tenno. JaHHas dopma Takxke
NpensaTCTBYEeT €CTECTBEHHbIM KOHBEKTUBHBIM MpoLeccaM, HanpaBasloLWUM TeNbIN
BO34yX HaBepx. ®opMa M3ny4atoLllen NoBepXHOCTM NaHenen, BMelwanwmnx Tpybsl,
rnokasaHa Ha PucyHke 1.4. [daHHas ¢opMa nMoO3BOAAET HanpaBnaTb
WHMpakpacHble nyuyn nof yrnom 45°, a He ropmsoHTanbHO, YTO MaKCMMalbHO
yBenMumMBaeT ussiyyeHme B pabouyto 30Hy NoMeLleHuns.
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PucyHok 1.4
®opMa NoBepxHOCTH
M3nyyatrowen naHenm

CtaHaapTHble Tpybbl M3 ctann @21,3 MM MNPOXOASAT He0b6XoAbiMble TeCTbl Ha
OaBNEHNE N repMeTUYHOCTb B obnactu ceapku. Kpas Tpy6 rnagkue, cneumanbHO
AN coeAuvHeHun npecc-putuHramu. r[laHennm Cco CTaHAapTHbIMWM  Tpybamum
MCMONb3YyT AN paboyero AasneHus Ao 6 6ap npu MakCuMManbHOW TeMmnepaType
TennoHocuTens 120°C. MHdopMaunsa o Tpybax Ans Apyrux BMAOB TEMJIOHOCUTENS
Wiu Ans Apyrux TemrnepaTtyp MM AaBneHus AOCTynHa B TEXOTAeNle KOMMaHuu
CARLIEUKLIMA.

PucyHok 1.5
M3nyyarowas naHenb
n Tpy6bl — -

-
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-
e
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100 nrd 100 nrd

TepMonaHenb, Nocne npouecca o0b6e3xnpmBaHus, MOKPbIBAETCA CBEPXY W CHU3Y
cneumanbHbiM  MOAN3MUPHBIM  SMNOKCUAHBIM MOPOLWKOM ©n obpabaTbiBaetTca B
NMpoMbILIEHHON neun npu Temnepatype 180°C. CtaHaapTHbIM uBeT - 6enbii (RAL
9010). Apyrme uBeTa BO3MOXHbI MO 3aKa3zy.

Cnon wusonsauuMm K3 CTekNoBaTbl CTaHAapTHOW TonwmHonm 40 w™MM. [pyrue
BapuaHTbl TOMNLWMHbI BO3MOXHbI MO 3aKasy.
OdpmumaneHbii gunep OO0 "AHrasz"
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PucyHok 1.6 TonwmHa 40 MM

N3onauus
TennonpoBOAHOCTb
npu 50°C 0.038 BT/MK
(DIN 52612)
MAOTHOCTb 20 kr/m3
TennoBoe conpoTUBNEHNE 1.05 M?K/BT
OrHeynopHocTb: Al

PucyHok 1.7

BokoBow npodunb

MonepeyHas ckoba M3 OKpaLIeHHON CTanu ANs KPernjeHus N30asILMOHHOMO Cos.

PucyHok 1.8
Ckoba

Konnektop pasmepamMm 50 x 50 MM C 0QHOM CTOPOHbI coeamHseT (coeanmHeHue ¢
pesbbon 1” (no 3akazy 171/4)) wusnyyarowme MNaHENM C CeTb ABUXKEHUS

EUTERM: PykoBoACTBO No aKCrniyaTaumm Bepcua 0714



PucyHok 1.9

KOMNOHEeHTLI KonnekTopa

PucyHok 1.10
Tunbl KONNEKTOPOB

TenJoHocuTensl, a C APYroh CTOPOHbl KOJ/eKTopa noaxoasT Tpybel. B
KOMINEKTOpax npefycMOTpeHbl TakXe OTBEPCTUS Ans Crhycka BoAbl M BbiXoAa
Bo3ayxa/napa. Konnektop coeauHsieTcs C Tpyb6aMu CBapkon W MNpoxoauT
TECTMPOBAHWE Ha 3aBOJeE.

Pe3bboBoe coegnHeHne

‘

BosayxocnycHuk

Tpy6bl 6e€3 npecc-puUTTUHIA

OpeHax

B 3aBUCMMOCTM OT CUCTEMbI NMoAayun TEMJIOHOCUTENS K MaHensaM, pasaimyatoT Tpu Tuna
KOJINEKTOPOB:

CTaHAAPTHbIN KONNEKTOpP, C €AUHCTBEHHbIM COEAUMHEHWEM - WUCMOJIb3YEeTCs B
naHensx, B KOTOPbIX MoJaya W BbIXO4 ropsiueil BoAbl/Mapa pacrnofioXeHbl C
pasHbIX CTOPOH.

i

Konnektop C neperopoakoi, wunMeeT [ABa COEAMHEHUS U BHYTPEHHIOK
neperopoaky M UCMosib3yeTcsl B MaHeNsiX C BXOAOM-BbIXOAOM C OAHOW CTOPOHbI.

i i

e ___ 1 9

3aKpbiTblA KOJUIEKTOP, HE WMEET COEeAMHEHWIA, WCMOJb3yeTcs B MaHensax,
MMEILLMX C APYrOW CTOPOHbI KOJIIEKTOP C NEPEropoaKo.

[e I ==

MopaepxuBatoLwWmnii CTanbHOM Npodunb 4751 MOHTaXa TepMonaHesnen.
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PucyHok 1.11
MoanepxuneatoLwmnm
npodunb

CranbHasa okpalleHHas rnaHesnb B obnactn coegnHeHun TDY6.

PucyHok 1.12
®dopmMa naHenun B
obnactu coeanHeHns Tpyb

MokpbiTHe KoniekTopa (Mo 3akasy).

PucyHok 1.13
[MokpbITHE KoNnekTopa

BOKOBOW aHTUMKOHBEKLMOHHbIN npoduib (No 3akasy).

OdmumaneHeii gunep OO0 "AHras"
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PucyHok 1.14
AHTUKOHBEKLMOHHbIN npodunb

CtanbHOM nNMCT cneunanbHOn dOpMbl AN MNOKPbITUSA NaHenen, YCTaHOB/IEHHbIX B
CMOPTMBHbIX 3a51aX UM OYEHb MblSIbHbIX MOMeweHnsax (No 3akasy).

PucyHok 1.15
MokpbITHe ansa
CMOPTUBHbIX 3a/10B

OdmumanbHeii gunep OO0 "AHras"
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1.3. TexHuYeckne xapakTepucTtuku. MogenbHbin psag

LLinpokmn accoptumMeHT Mogenein EUTERM paét BO3MOXHOCTb 3(MdEKTUBHO
oborpeBatb Jt06ble TUMbl MOMELWEHUA HE3aBUCMMO OT BbICOTbl, BeMYUHbI
TenaonoTepb, TMNa aKTUBHOCTU B AAHHOM MOMELeHUU U BuAa TersoHocuTens. B
Tabnuuyax 1.1 n 1.2, a Takxe Ha PucyHkax 1.16 n 1.17 npueBeaeHbl TEXHMYECKNe
XapaKTepuCTUKM MoJenen TepMonaHenen u pasanyHbIX KOJNEKTOPOB.

Tabnuua 1.1 TexHnyeckue AaHHbIe pa3J/iIMYHbIX Moaenen TepmonaHenei EUTERM

Mopenb OnuHa WupuHa Kon-so Bec 6e3 Pacxop Boabl
[MMm] [MMm] TPY6 Tennﬁ:(;;virenﬂ [n/m]
Tonuibj;a:w:lpyﬁbl TonwmHa Tpy6b1 1.5 MM
300/3/2000 2000
§ 300/3/4000 4000 300 3 5.7 0.8
300/3/6000 6000
< 600/6/2000 2000
Z 600/6/4000 4000 600 6 10.2 1.6
B 600/6/6000 6000
E 900/9/2000 2000
- 900/9/4000 4000 900 9 14.7 2.4
Ll 900/9/6000 6000
1200/12/2000 2000
1200/12/4000 4000 1200 12 18.0 3.2
1200/12/6000 6000
Makc. pabouyee naBneHue 6 6ap Makc. Temnepatypa Boabl 120°C
300/2/2000 2000
_I 300/2/4000 4000 300 2 4.9 0.5
> 300/2/6000 6000
< 600/4/2000 2000
600/4/4000 4000 600 4 8.7 1.1
E 600/4/6000 6000
TT| 900/6/2000 2000
= 900/6/4000 4000 900 6 12.5 1.6
=) 900/6/6000 6000
L 1200/8/2000 2000
1200/8/4000 4000 1200 8 17.0 2.1
1200/8/6000 6000

Makc. pabouee gaBneHue 6 6ap
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Tabnuua 1.2 TexHUUYeckue AaHHble pa3/InuHbIX Moaenei konnekrtopos EUTERM

AnvHa KonuuectBo Kon-Bo coen-u Kon-Bo Meperopoaka Bec Pacxopn
[MmM] TpY6 BXOpA/BbIxoA BbIXOA0B nycrou BOAbI
TEenIOHOCUTENA  ApeHa)k/Bo3ayX naHenm [n]
[xr]

g_cénﬂeégg/p?)cramapmbm 300 3 1 2 - 1.3 0.7
g;nﬂeégg}asaamapmbm 600 6 1 2 - 2.2 1.3
g_(;n:e;)rg/pgcramapmbm 900 9 1 5 - 3.2 1.9
gin:eggg/cl.‘;amapmb.p. 1200 12 1 2 - 4.1 2.6
g_cénfiigg)/g CTaHZApPTHbIN 300 5 1 2 = 1.3 0.7
g_clzlnfe;gg;i CTaHAAPTHbIN 600 4 1 2 - 2.1 1.3
g_?nleggpé CTaHA4apTHbIN 900 6 1 > - 3.1 1.9
ginfelgg)or;gr rAspTHE 1200 8 1 2 - 4.0 2.6
g??ﬂe;gggc neperopoaKon 300 3 2 4 + 1.6 0.8
E(I)?J:'eggg%c neperopoaKoi 600 6 2 4 + 2.5 1.4
g?megxggfgc neperopoaKowu 900 9 3 4 + 3.5 2.0
T : : t e 2
E?Te:;gg/pzc neperopoaKon 300 2 2 4 + 1.6 0.8
E(IJTZIBT(())/ZC neperopoaKon 600 4 2 4 + 2.5 1.4
S?Tegig&%c neperopoaKowu 900 6 3 4 + 3.4 2.0
gcl)nfelggop/sc neperopoaKon 1200 8 2 4 + 4.3 2.6
Eiﬁngolc(r)?g 3aKpbITbIN 300 3 _ > = 1.1 0.6
EingegpggfgsaKpblTblﬁ 900 9 _ 2 = 2.9 1.9
Ein:eggg/izprwbm 1200 12 R 2 - 3.9 2.5
EEHC?SBO/Z 3aKpbITbIN 300 5 _ 2 - 1.1 0.6
EEHCE&O/Z 3aKpbITbIN 600 4 _ 2 - 1.9 1.3
E;)lnfeglgg;z 3aKpbITbIN 900 6 _ 2 = 2.9 1.9
gﬁnctigro%p;;ambwbm 1200 8 _ > - 3.8 2.5
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PucyHok 1.16
Mogenun EUTERM AVH
M COBMECTUMblE
KONNeKTOopbl

EUTERM AVH 300/3/2000, AVH 300/3/4000, AVH 300/3/6000
= 300 ™~
o oo oo

CT. H 300/3, C NEP. H 300/3, 3AK. H 300/3

Hﬁ3ooﬂ
[0 0 O]

EUTERM AVH 600/6/2000, AVH 600/6/4000, AVH 600/6/6000
600
' oy oo O T

CT. H 600/6, C NEP. H 600/6, 3AK. H 600/6

hﬂ

0 0 0 0 O]

EUTERM AVH 900/9/2000, AVH 900/9/4000, AVH 900/9/6000

= 900 -

o o owlo o oo o oo

CT. H 900/9, C INEP. H 900/9, 3AK. H 900/9
|* 900 *|
Q 0 0 0 © 0 0O 0]

EUTERM AVH 1200/12/2000, AVH 1200/12/4000, AVH 1200/12/6000

- 1200 ]

BRSNS CANN AU VAR ¢ S S A “ S AN S SN - S - o

CT. H 1200/12, C MEP. H 1200/12, 3AK. H 1200/12

i‘ 1200 ‘i
© 0 0 0 0 0 0 0 0 0 0]
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PucyHok 1.17
Mogenn EUTERM AVL
M COBMECTUMblE

KOJNEeKTOpbI
EUTERM AVL 300/2/2000, AVL 300/2/4000, AVL 300/2/6000

~ 300 =

o ow o

CT. L 300/2, C MNEP. L 300/2, 3AK. L 300/2

""H 300 ""7

L O O |
]

EUTERM AVL 600/4/2000, AVL 600/4/4000, AVL 600/4/6000
- 600 ’
e SR s S SR S

CT. L 600/4, C MNEP. L 600/4, 3AK. L 600/4

600
|;O O O O |

EUTERM AVL 900/6/2000, AVL 900/6/4000, AVL 900/6/6000

r‘— 900 — ™
Yo—v—o oo T U0

CT. L 900/6, C NEP. L 900/6, 3AK. L 900/6

= 900 -

~ 1200 -

oo " oo v o

CT. L 1200/8, C MEP. L 1200/8, 3AK. L 1200/8

“‘ 1200 =
| |

O O O 0 Q

Eo:I
O
-
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1.4. 3ddekTMBHOCTb U3nydyeHusn. NMNepenaabl
AaBJ/ieHUsA

Ha PucyHkax 1.18 u 1.20 nokasaHbl BefIMYMHbI TEMJOBOrO U3JTyYEHUS
TepmonaHenen EUTERM, paboTaiowmx Ha ropsder sBoge. OHM MOHTMPYHOTCS K
NOTO/IKY B TOPU3OHTaNIbHOM MOMOXEHUM, BK/OYAKT CNOM W30ASUMKN CBEpPXY.
PekomeHAyeMas BbiCOTa MOHTaxa B CTaHAApTHbIX 34aHuAX 6e3 MexaHuyeckon
BeHTUNAUMM  (C  eCcTeCTBEHHOMW  BeHTunsumen) ©n  6e3  3HAYUTENbHbIX
BEHTUNSALMOHHbBIX OTBEPCTUN B Kpbllle - 5 MeTpoB.

O603HaueHust, ucnosibsyemblie B popmynax:

T, = CpenHsas TemnepaTypa TENIOHOCUTENS (CPeaHsas Mexay TemnepaTypoi Ha

BXOZE KO/NEKTOpa M Ha BXoae)
[°C]

To = Pabouas TemnepaTtypa B NOMeELLEHWNU, U3MEPEHHASA AATUMKOM
TemnepaTypbl [°C]

AT = Tw - To
[°C]

TennoBoe wu3anydyeHue wuHdpakpacHblX TepMmornaHenen 6bI10 NpPoTECTUPOBaHO WU
cepTudmnunposaHo B u3BecTtHon nabopatopum HLK YHuBepcuteTa LUTyTrapta B
cooTBeTCTBMU C EBponerickor Hopmoi EN14037.

CDopMyna, ncnosibdyemasa ans BblHMCNEHUA TENIOBOINro N3nyyvyeHnsa cneayruwias.

d = K * AT"
Ten0BOE U3NyyYeHne
KO3 PULMEHT TEMTOHOCUTENS
3KCMOHEHTa TensoHocuTenNs
T = pasHuLa Mexay cpeaHeln TemnepaTypon TennoHocuTens n pabouen
TemMnepaTypon B NoMeLleHnn

>3 X &
Il

MHdopMaunsa, npeacraBneHHas Huxe B Tabnumuax u rpadukax rMokasblBaeT
TEMN/IOBOE WU3Jly4YeHMe B Pa3/INyHbIX pabouymx COCTOSAHUNAX, OrpeaensieMbix
pasHuUUen Mexay cpegHen TemnepaTtypos  TensioHocuTens wu  pabouen
TemnepaTypon B nomewleHnmn (AT).

OCHOBHbIe NoKasaTenn, noayyeHHbole nabopatopueinn HLK npn AT = 55K
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WNHdpakpacHble TepMonaHenu:

Mopenb Tennosoe KoadduumeHTt DKCnoHeHTa
usnyyeHue K n
(BT/™m)
AVH 300 201 1,7846 1,1835
AVH 600 373 3,1016 1,1951
AVH 900 519 4,392 1,191
AVH 1200 665 5,7245 1,1867
KonnekTopsbl:
Mopaensb Tennosoe KoadpdbuumeHrt DKCNoHeHTa
usnyvyeHue K n
(B1/M)
AVH 300 32 6,0994 0,4135
AVH 600 58 11,2602 0,4103
AVH 900 89 17,1289 0,4121
AVH 1200 119 22,7281 0,4140
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Ta6nuua 1.3 TennoBoe usnyyeHme [Br/m] mogenein EUTERM AVH

AT Mogenb AVH 300 Mopenb AVH 600 Mopgenb AVH 900 Mogenb AVH 1200
[K] [BT/Mm] [BT/Mm] [BT/M] [BT/Mm]
30 98 181 252 324
32 106 195 272 350
34 114 210 293 376
36 121 225 313 402
38 130 240 334 429
40 138 255 355 456
42 146 270 377 483
44 154 286 398 511
46 162 301 420 538
48 171 317 442 566
50 179 333 464 594
52 188 349 486 622
54 196 365 508 651
55 201 373 519 665
56 205 381 531 680
58 214 397 558 709
60 222 414 576 738
62 231 430 599 767
64 240 447 622 796
66 249 464 645 826
68 258 480 669 856
70 267 497 692 886
72 276 514 716 916
74 285 532 739 946
76 294 549 763 977
78 303 566 787 1007
80 313 583 811 1038
82 322 601 836 1069
84 331 618 860 1100
86 341 636 884 1131
88 350 654 909 1162
90 359 672 934 1194
92 369 689 958 1225
94 378 707 983 1257
96 388 725 1008 1289
98 397 744 1033 1320
100 407 762 1058 1353
102 417 780 1084 1385
104 426 798 1109 1417
106 436 817 1134 1449
108 446 835 1160 1482
110 456 854 1186 1514
112 466 872 1211 1547
114 475 891 1237 1580
116 485 910 1263 1613
118 495 928 1289 1646
120 505 947 1315 1679
122 SIS 966 1341 1712
124 525 985 1368 1746
126 585 1004 1394 1779
128 545 1023 1420 1813
130 555 1042 1447 1847
132 565 1061 1473 1880
134 576 1081 1500 1914
136 586 1100 1527 1948
138 596 1119 1553 1982
140 606 1139 1580 2016
142 616 1158 1607 2050
144 627 1178 1634 2085
146 637 1197 1661 2119
148 647 1217 1688 2154
150 658 1237 1715 2188

B cootBerctBum ¢ EN 14037 -1,-2,-3
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PucyHok 1.18
Tennosoe M3nyyeHue
EUTERM AVH

B COOTBETCTBUU C

EN 14037-1 ,-2,-3
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Tabnuua

AT Konnektop Konnekrop Konnekrop Konnekrop
AVH 300 AVH 600 AVH 900 AVH 1200
[K] [BT] [BT] [Br] [Br]
30 25 45 70 93
32 26 47 71 95
34 26 48 73 98
36 27 49 75 100
38 27 50 77 102
40 28 51 78 105
42 29 52 80 107
44 29 58 81 109
46 30 54 83 111
48 30 55 84 113
50 31 56 86 115
52 31 57 87 117
54 32 58 89 119
55 32 58 89 119
56 32 59 90 120
58 33 60 91 122
60 33 60 93 124
62 34 61 94 125
64 34 62 95 127
66 34 63 96 129
68 35 64 97 130
70 35 64 99 132
72 36 65 100 134
74 36 66 101 135
76 37 67 102 137
78 37 67 103 138
80 37 68 104 139
82 38 69 105 147
84 38 69 106 142
86 38 70 107 144
88 39 71 108 145
90 39 71 109 146
92 40 72 110 148
94 40 73 111 149
96 40 73 112 150
98 44 74 113 152
100 41 74 114 153
102 44 75 115 154
104 42 76 116 155
106 42 76 117 157
108 42 77 118 158
110 43 77 119 159
112 43 78 120 160
114 43 79 121 161
116 44 79 121 163
118 44 80 122 164
120 44 80 123 165
122 44, 81 124 166
124 45 81 125 167
126 45 82 126 168
128 45 82 127 169
130 46 83 127 171
132 46 83 128 172
134 46 84 129 173
136 47 85 130 174
138 47 85 130 175
140 47 86 131 176
142 47 86 132 177
144 48 87 133 178
146 48 87 134 179
148 48 87 134 180
150 48 88 135 181

Tennosoe nsny4dyeHue [Bt/Mm] konnekropos EUTERM AVH

EUTERM: PykoBoACTBO Mo aKcCrniyaTaumm Bepcua 0714



200

190

180 -
~

170
_~~ | AVH1200
160 /

150
/

140 /

/! =
130 / //
120 / = AVH 900

[W/m]
g
AN
\

7 —
/
e AVH 600

60 —

50 ~
/ ___..--"'—-—-__—

70

— AVH 300

30 —

20

10

0
30 40 50 60 70 80 90 100 110 120 130 140 150

AT [K]

mm AVH 300 s AVH 600 ====AVH 900 e=——AVH 1200

PucyHok 1.19
Tennosoe nsnyveHue
konnektopos EUTERM AVH

B COOTBETCTBUU C B cooTtBeTcrBum ¢ EN 14037 -1,-2,-3
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Ta6bnuuya 1.5 Tennosoe usnyueHue [Br/m] EUTERM AVL

AT Mogenb AVL 300 Mopgenb AVL 600 Mogenb AVL 900 Mogenb AVL 1200
[K] [W/m] [W/m] [W/m] [W/m]
30 82 151 210 270
32 88 163 227 292
34 95 175 244 313
36 101 187 261 335
38 108 200 279 358
40 115 212 296 380
42 122 225 314 403
44 128 238 332 425
46 135 251 350 448
48 142 264 368 472
50 149 277 386 495
52 156 291 405 519
54 164 304 423 542
55 167 311 433 554
56 171 317 442 566
58 178 331 461 590
60 185 345 480 615
62 193 359 499 639
64 200 372 518 664
66 207 386 538 688
68 215 400 557 713
70 222 414 577 738
72 230 429 596 763
74 238 443 616 788
76 245 457 636 814
78 253 472 656 839
80 261 486 676 865
82 268 501 696 891
84 276 515 717 916
86 284 530 737 942
88 292 545 757 968
90 299 560 778 995
92 307 575 799 1021
94 315 590 819 1047
96 323 605 840 1074
98 331 620 861 1100
100 339 635 882 1127
102 347 650 903 1154
104 355 665 924 1181
106 363 681 945 1208
108 372 696 967 1235
110 380 711 988 1262
112 388 727 1009 1289
114 396 742 1031 1317
116 404 758 1053 1344
118 413 774 1074 1372
120 421 789 1096 1399
122 429 805 1118 1427
124 438 821 1140 1455
126 446 837 1162 1483
128 454 853 1183 1511
130 463 869 1206 1539
132 471 885 1228 1567
134 480 901 1250 1595
136 488 917 1272 1623
138 497 933 1294 1652
140 505 949 1317 1680
142 514 965 1339 1709
144 522 981 1362 1737
146 531 998 1384 1766
148 540 1014 1407 1795
150 548 1031 1430 1824
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Ta6nuua 1.6 Tennosoe usnyvyeHue [Br/m] konnexkropos EUTERM AVL

AT Konnektop Konnekrop Konnektop Konnektop
AVL 300 AVL 600 AVL 900 AVL 1200
[K] [w] [wl [(wl [(wl]
30 24 43 66 88
32 24 44 68 91
34 25 45 70 93
36 26 47 71 95
38 26 48 73 97
40 27 49 74 99
42 27 50 76 101
44 28 51 77 103
46 28 51 79 105
48 29 52 80 107
50 29 53 82 109
52 30 54 83 111
54 30 55 84 113
55 30 55 85 113
56 31 56 85 114
58 Bill 57 87 116
60 31 57 88 118
62 32 58 89 119
64 32 59 90 121
66 33 60 91 122
68 33 60 93 124
70 34 61 94 125
72 34 62 95 127
74 34 63 96 128
76 35 63 97 130
78 35 64 98 131
80 35 65 99 132
82 36 65 100 134
84 36 66 101 135
86 37 67 102 137
88 37 67 103 138
90 37 68 104 139
92 38 68 105 140
94 38 69 106 142
96 38 70 107 143
98 39 70 108 144
100 39 71 109 145
102 39 71 109 147
104 40 72 110 148
106 40 72 111 149
108 40 73 112 150
110 40 74 113 151
112 41 74 114 152
114 41 75 115 153
116 41 75 115 155
118 42 76 116 156
120 42 76 117 157
122 42 77 118 158
124 43 77 119 159
126 43 78 119 160
128 43 78 120 161
130 43 79 121 162
132 44 79 122 163
134 44 80 122 164
136 44 80 123 165
138 44 81 124 166
140 45 81 125 167
142 45 82 125 168
144 45 82 126 169
146 45 83 127 170
148 46 83 128 171
150 46 84 128 172
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1.5 Jlyuucraa cucreMma KOHAULMOHUPOBaHUSA

Ons ynyduweHus ycroBUMA XU3HWM U TpyAa CYLLECTBYIOT COBPEMEHHble CUCTEMBbI
KOHANUMOHNPOBaHMA. O4eBUAHO, UYTO HebnaronpusaTHbIE OKpYy>XXakLlimMe yCroBus,
CBfiI3aHHble C BbICOKOW BNaXHOCTbIO U NepenajoM TemnepaTyp CUbHO BAUSAIOT Ha
pe3ynbTaTbl TPYAOBOW AeATENbHOCTU YyenoBeka. HebnaronpusaTHble OKpyawLime
YCNOBUS MOryT YXYAWWUTb TPYAOBYIO AeATeNbHOCTb uyenoBeka Ha 10 - 20%.
MHdpakpacHble TepmonaHenn EUTERM npowussoactsa CARLIEUKLIMA noMmwuMmo
OTOMNEHNS 3MMON MOryT OblTb MCMONb30BaHbl Kak cucTeMa KOHAMLMOHUPOBAHUS
B NNIETHUI nepuoga.

Mcnonb3oBaHve NpuHUMMNE U3NYYEHUS B KOHAMLMOHMPOBaHUM HecET B cebe Te
)K€ OCHOBHbIE MpenMyLLecTBa, YTO M oTorieHne. Mo CpaBHEHMUIO C K1aCcCUUYECKOMn
CUCTEMOMN KOHAMUMOHMPOBaHUsA, TepMmonaHenn EUTERM cos3patoT kKOM@OpTHbIE
YCNOBWUSA U MO3BOJIAOT 3KOHOMUTb 3HEPTUI0.

Mpeumywecrea ncnonbszosaHnsa EUTERM kak cucrembl
KOHAULMOHUPOBaAHUA

< Moaaep>xxaHune 6osiee BbICOKOM TeMMnepaTypbl BO34yXa

Ncxoaa un3 Toro, uto pabouas Temnepatypa (T,) - 3TO pasHuua Mexay
TemMnepatypoi Bo3ayxa (T,) u TeMnepaTypor Oorpaxaatowmnx KOHCTpykuun (Tp),
Mbl MONlyYaeM crnegyrollee CoOOTHoLWeEHNe:

Hanpumep, nonyumtb TemnepaTtypy 25°C (no npoekTy) Bbl MoOXeTe ABYMS
cnocobamm:

Ta(23°C)+ Tp(27°C)

2
(Mpy1 MCNob30BaHUM TPAANLMOHHOW CUCTEMbI KOHAULNOHNUPOBAHUS)

T, npn 25°C =

Ta (27 °C)+Tp (23 °C)
2

(Mpn ncnonb3oBaHUM JTYYNCTON CUCTEMbI KOHAMLMOHMPOBAHNS)

T, npn 25°C =

Mcnonb3oBaHue J'Iyl-IVICT017I CUCTEMbI KOHAMUMNOHUPOBAHUA MO3BONIAET MONYUUTb
Tpebyemyto pabouyio TemnepaTtypy, COXpaHsas Npu 3TOM TemnepaTypy BO3ayxa
Bbllle, 4YEM MNpU MUCNOJb30BaHUU TpaD,MLlMOHHOVI CUCTEMbI KOHAMUMOHUPOBAHUA,
4TO B CBOKO o4yepeab 3HAYNUTENbHO MOBbLIWAET olWyLleHne KOMCbOpTa.

ad Hunkakasa noaBMXXHOCTb BO34yXa W Mbliv, 340poBas cpena

Kak y»e rosopusocb B pasfesne OTOMNJEHUs, Npu NPUMEHEHUN JTYUUCTbIX CUCTEM,
B TOM 4ucne B KOHAWUWOHWPOBAHUW, HE MPOUCXOAUT ABUXEHWE BO3AYLUHbIX
MOTOKOB, TaK KakK KOHBEKLMS MpaKTUYecKu OTCYTCTBYET. B AelCTBUTENbHOCTH, B
nOMeLeHnsax, rae MNpUMEHSITCA CUCTEMbl  KOoHAMUMOHMpoBaHua EUTERM,
nepeMelleHme BO3AYLUIHbIX MACC OrpaHUW4YMBAETCH TONIbKO €CTEeCTBEHHOM
MHduNbTpaumern. OTCYTCTBME BO3AYLIHbIX MOTOKOB M Mblin co3naét bonee
340pOBbI€ U YUCTbIE YC/IOBUSA B MOMELLEHUN.

< becwyMHoOCTb
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Tak Kak B TepMonaHensax He NPOUCXOAUT HUKAKUX MEXaHWYECKMX NMpoLeccoB, 3Ta
cuctema pabotaet abcontoTHo 6ecluyMHO.

OCHOBHbIE MOJIOXXEHUA CUCTEMDI KOHAMLMNOHUNPOBaHUA

OAHMM ©N3 BaXHbIX YC/OBUA MNOAOOHbLIX CUCTEM SABNSETCS HeobXoaMMOCTb
noadepXxumBaTtb TemnepaTypy CUCTEMbl Bbllle TOYKW pPOCbl, AN TOro, 4TOObI
n3bexaTb KOHAEHCALUMN Ha U3y4datoLlen NoBEPXHOCTH.

Heo6xoaMMO yuuTbIBaTb, 4UYTO €CNM B TMOMELLEHUAX OTCYTCTBYET CUcCTeMa
KOHAMLMOHMPOBAHMS, TOYKa pOCbl BHYTPU COBMaAaeT C COOTBETCTBYHOLLEN
BEJ/IMUMHON HapyXu MNoMelleHnsl. B 3ToM c/iyyae pekoMeHayeTcs noaaep)XuBaTb
TemMnepaTtypy BOAbl Ha nogayy B TepMonaHesnb Ha 1°C Bbile TOYKW poOChI
KOHAMLMOHMPYEMOrO BO3AYyXa.

OxnaxpaeHue tepmonaHenamu EUTERM

Jlyunctaa cuctema kKoHamumoHmpoBaHuss EUTHERM 6bina npoTtecTMpoBaHa U
ceptudunumpoBaHa B nabopatopum HLK YHuBepcuTteTa LLUTyTrapta B COOTBETCTBUMU
¢ EBponerickoii Hopmo EN14240.

dopmyna, Mcrnonb3yemMas AN BbIUUCIEHUA BEMNUMHBbI OXNIAXAEHMSA, BbIrNAAWUT
cneayowmm o6pasomM:

O = K* AT"

= OxnaxxgeHue
KoadhdurumeHT oxnaxxaeHums
DKCMOHEHTa OX1aXAeHus
T = PasHuMua Mexay cpeaHen TeMnepaTypor — oxnaxaatouwen
XNAKOCTNU U pabouen TemnepaTtypon.

>3 X&
Il

NHdopmMaumnsa, npeactaBfieHHas B Tabnvuax v rpadukax HUXe, MokasbiBaeT
pasHuUy Mexay TemnepaTypoil Boabl M pabouyeli TemMrnepaTypoi B MOMeLeHUn
(AT).

OcHOBHbIe MapaMeTpbl, Nosy4yeHHble nabopatopuen HLK npu AT = 8K

Mopenb OxnaxpeHue KoadduumeHr DKCNOHEeHTa
(BT/M?) K n
AVH 600 27 2.7414 1.0967
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Ta6nuuya 1.7 OxnakxpaeHme ot EUTERM AVH c konnektopamu [Bt/M]

Mopgenb AVH 300 Mopgenb AVH 600 Mogenbo AVH 900 Mogenb AVH 1200
AT
[K] [BT/m] [BT/m] [BT/m] [BT/m]
1 3 6 8 10
2 6 11 16 20
3 9 17 23 30
4 13 24 34 43
5 16 30 41 53
6 20 37 52 66
7 23 43 60 76
8 27 50 70 89
9 31 57 80 102
10 34 63 88 112
11 38 70 98 125
12 42 78 109 139
13 46 85 119 152
14 50 93 130 165
15 53 98 137 175
B cootBeTtcTBuu ¢ EN 14240
Ta6nuua 1.8 Oxna>xpeHne ot EUTERM AVL konnektopamm [Bt/M]
Mopapenb AVL 300 Mopgenb AVL 600 Mopgenb AVL 900 Mopgenb AVL 1200
AT
[K] [BT/M] [BT/M] [BT/mM] [BT/M]
1 2 4 5 7
2 5 9 13 17
3 8 15 21 26
4 10 19 26 33
> 13 24 34 43
6 16 30 41 53
Y 19 35 49 63
8 22 41 57 73
9 25 46 65 83
10 29 54 75 96
11 32 59 83 106
12 35 65 91 116
13 38 70 98 125
14 41 76 106 135
15 45 83 117 149
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PucyHok 1.22

OxnaxnaeHue ot
MHdpakpacHon TepMonaHenu
EUTERM AVH

B cooTBeTcTBUM C EN 14240
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PucyHok 1.23
OxnaxnaeHune ot
MHdpakpacHom
TepMonaHenu
EUTERM AVL
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Konnektop craHAapTHbIN

Konnekrop ¢ neperopoakoi

1.6 Nepenaabl gaBNeHUA U TeMnepartypa
NOBEPXHOCTHU

B rpadwukax, nokasbiBalOWMX nepenagbl AaBneHus ansa  MHdpakpacHbIX
TepmonaHenen EUTERM cpegHss Temnepatypa TensioHocuTens T, NpUHATa Ha
ypoBHe 80°C; ansa Apyrux TemrnepaTyp MCNOoNb3yeTCs MOnpaBoYHbIN KO3I(PPULMEHT
B, KOTOpbIK yBENUUMBAET CYMMapHOe AaBJfieHUs, yKa3aHHoe B rpadukax (PuUcyHku
1.24, 1.25, 1.26, 1.27, 1.28). PucyHok 1.29 noka3blBaeT CpeAHIo TemrnepaTtypy
Ha NOBEPXHOCTU MH@PaKpacHOM TepMonaHenu.

Ta6nuua 1.9 NMonpaBouHbI KO3(PULIMEHT ANA passIMMHON cpeaHen
TeMnepaTtypbl BoAbl

T, [°C] 60 80 100 120 140 160

KoaddumumeHT B 1.08 1.00 0.95 0.90 0.86 0.82

Onsa wnHbpakpacHbix TepMmonaHenen EUTERM pekoMeHAyeTCs pacyuTbiBaThb
pacxoa Boabl 200 - 400 n/4y Ha kaxayt Tpyby (D = 21.3 mm). Tabnuua 1.10
MoKasblBaeT  MWHWUMAlbHbI  YPOBEHb pacxoaa BOAbI. HacTtosTenbHo
pPEKOMEHAYETCS He HapywaTb MUHWUMasbHble TabnuuHble nMokasaTtenu Ans Toro,
ytobbl COXpaHUTb TypbyneHTHOe ABWXeHume Boabl B Tpybe, obecrneumBarwllee
BbICOKMIN KO3MDPULNEHT U3NYyUeHus.

Ta6nuua 1.10 MMHUManNbHbLIW pacxop BoAbl B pas3/IMdHbIX BUaax
KOJIJIEKTOPOB U TemnepaTtypa o6paTtHOro nortoka [n/u4]

OGpartHan L L L H H H H
Te”“[‘i%a:‘lwpa 300/2 600/4 900/6 1200/8 300/3 600/6 900/9 1200/12
MuHMManbHbIN pacxop Boabl [1/4] MuHMManbHbIN pacxoq Boabl [N1/4]
30 241 482 724 965 362 724 1085 1447
40 197 395 592 789 296 592 888 1184
50 165 329 494 659 247 494 741 988
60 140 279 419 558 209 419 628 838
70 120 240 360 480 180 360 540 720
80 104 209 313 417 156 313 469 626
90 92 183 275 366 137 275 412 549
100 81 162 243 324 122 243 365 486
110 72 144 217 289 108 217 325 433
120 65 130 194 259 97 194 292 389
130 58 117 175 234 88 175 263 351
140 53 106 159 212 80 159 239 318
150 48 97 145 193 72 145 217 290
30 121 241 362 482 241 362 603 724
40 99 197 296 395 197 296 493 592
50 82 165 247 329 165 247 412 494
60 70 140 209 279 140 209 349 419
70 60 120 180 240 120 180 300 360
80 52 104 156 209 104 156 261 313
90 46 92 137 183 92 137 229 275
100 41 81 122 162 81 122 203 243
110 36 72 108 144 72 108 181 217
120 32 65 97 130 65 97 162 194
130 29 58 88 117 58 88 146 175
140 27 53 80 106 53 80 133 159
150 24 48 72 97 48 72 121 145
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PucyHok 1.24 [ 1 kNa =10 rMa = 10 M6ap= 100 MM_H0 |

Mepenaabl AaBneHUs Ha

JNINHENHbIA MeTp MH(pakpacHOM
TepMonaHenn co cTaHAapTHbIMK
Tpy6aMu 1 cTaHAapTHBIM KOIJIEKTOPOM
(cpeaHsis TemnepaTtypa 80°C)
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PucyHok 1.25 1 kMa =10 rMa = 10 M6ap= 100 mm H,0
[Mepenaabl faBneHus Ha

NIVHENHbIN MeTp MHdDpaKpacHoON
TepMOMNaHenu ¢ HeCTaHAapTHbIMK

Tpyb6bamMmn n cTaHAapPTHbLIM

KONnekTopoM (cpeaHsas TemnepaTtypa 80°C)
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PucyHok 1.26 [kMa]
fepenaspl AaBNeHNA Ha | 1 kMa =10 rfa = 10 M6ap = 100 MM H,0 |

JIMHENHbIA MeTp TepMonaHenu
AN5 CTaH4apTHOM Tpy6bl

W KOMNeKTopa C Neperopoakomn
(cpenHasa Temnepatypa 80°C)
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PucyHok 1.27

Mepenaapbl AaBneHns Ha

JIMHEWNHbI METP ANS HEeCTaHAAPTHOM
Tpy6bl M KONMEeKTopa C NneperopoaKom
(TemnepaTtypa 80°)
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PucyHok 1.28

CpenHuii ypoBeHb 10000
nepenaja AaBneHus
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2. MPOEKTUPOBAHMUE

[aHHbIi  pasgen onucbiBaeT Mpoueaypbl, pPeKOMeHAOBaHHble KOMMaHUeWn
CARLIEUKLIMA  ans rPaMOTHONO  MPOEKTUPOBAHUA  CUCTEM  OTOMEHUA
MHdpakpacHbIMK TepmonaHensamMm EUTERM.

2.1. Tennopacuer

[MepBbIN War nNpoekTupoBaHus cuctembl otonneHus EUTERM - onpepeneHune
TEnJ0BOM MOLLHOCTM, HeobxoauMon Ans oborpeBa AaHHOro MoMeleHusi. MoXHO
MCMoNb30BaTb  YMPOWEHHbIN METOA pacyeTa, MPEeanoOXeHHbIn KOMMaHuen
CARLIEUKLIMA (obbsicHeHusi B pa3sgene 4.3 TexHWYeCKOoro pyKoBOACTBA IO
MPOEKTUPOBaHUKD). YTO6bI MpoOM3BECTU TENNOopacyeT, MNPOEKTUPOBLUNK AOJIKEH
onpenennTb  BbICOTY MOHTa)a MWHMpakKpacHbiX TepMmonaHene EUTERM.
XXenatenbHO ycTaHaBMBaTb NaHenu Ha 6onee HU3KOWM BbICOTE, TaK Kak Bbile 5
M MPOUCXOAUT YBENNYEHMNE TensonoTepb M, COOTBETCTBEHHO, TpebyeTca 6onblias
MOLWHOCTb obopyaoBaHns. B To e BpeMs HeobXxogMMO YyuyuTbiBaTb U
XapaKTepUCTMKKM noMelleHuns (Hannyme KpaH-6anku, depM nepekpbitms n T. 4.).

2.2.0npepeneHve TeMnepartypbl TEMNJIOHOCUTENA U
nepenagos TeMNnepaTypbl B TEpMoOnaHenax

YuuTbiBasi TeMmnepaTypy TEMJIOHOCMTENS Ha BXOAE, OMpeaesnsercs nepenaj
TemMnepatypbl ATCp Mexay BXOAOM M BbIXOAOM MaHeNU. BenuuuHbl nepenaga

TemMnepaTtypbl 06bIYHO pasnuyHbl AN ropsiyer soabl - ot 5 o 20°C.

AT = T =Ty [°C]
roe:

T, = TemMnepaTypa TenJIOHOCUTENS Ha BXoae [°C]
T = TemMnepaTypa TenJIOHOCUTENS Ha BbixXoae [°C]

Typ ONpenenseTcs Tak:
To = T - AT [°C]

MOXXHO paccuMTaTb CPEAHIo0 TeMMepPaTypy TEMIOHOCUTENS Typ:

(T1 + Tur)
TMP:T [°C]

[anee MOXXHO paccunTatb pasHuuy AT, Mexay cpeaHen TeMnepaTypon TenoHOCUTENS
Twe Y TEMMEpATYpPOM B NOMeLWeHnn Ty:

ATp = Twe = To [°C]

roe:

To = pabouyas Temnepatypa B NOMeELWEHNN [°C]
EUTERM: PykoBoaCTBO Mo aKcCrnyataumm Bepcua 0714



2.3. Bbl6op cucreMbl ABMKEHUNA TEINJIOHOCUTENSA

PucyHok 2.1
MpuMepbl CUCTEM ABUXEHUS
TENIOHOCKTENSA KOMMNEHCATOPHOIO
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| JE— p—
— I —
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Bxoa 1 BbIXOA4 C NPOTMBOMOIOXEHHbIX CTOPOH NaHenu BxoA v BbIXOA C MPOTMBOMOSIOXKEHHbIX CTOPOH —
no 3 naHenwu
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BXxoA v BbIXOA C OHOM CTOPOHbI — N0 4 naHenu
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BX0Z 1 BbIXOA C O4HOM CTOPOHbI NaHenu

Mpwn Bbl60pe TnnNa CUCTEMBDI ABUMXEHUA  TEMIOHOCUTENA n pa3MeLlleHnA
O6ODYD,OBaHMF| B rnomewieHumn, Heobxoanmo Y4YnUTbIBaTb cnegyrvowmne ocobeHHOCTH:

rmapaBnnyeckas cuctemMa Jo/mkHa ObITb MakcuManbHO cbanaHCcuMpoBaHa Ans
nsbexxaHms yCTaHOBKW KslanaHoB u/unn ctabunmsatopoB M 6anaHCUPOBKM CUCTEMbI
C UX NOMOLLbIO;

npu pasMeleHnn naHenem B NoMeweHMn HeobXoAMMO Yy4UUTbIBATb PacnosioXKeHue
ceTM noasoga TensoHocuTens (MHOrga cucrtemMa noasoAda CTOUT AOPOXe CaMuX
TepMonaHenemn);

pEKOMEHAYeTCs WCMNOb30BaTb KOMEKTOPbl C MEeperopoAkKOM TOSbKO B Ciydasx
HeobxoauMmocTu (ANa noaaepXaHusi paBHOMEPHON TeMnepaTtypbl).
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2.4.0npepeneHune AJIMHbI JIMHUN TepMoONaHenen

OnvHa nuHuM TepMmonaHenen L [M] ycTaHaBnMBaeTCcs C y4eTOM MWHWUMasbHOWM
ONMHbI TepMonaHenu (2 MeTpa) M He npeBbilas MakKCUMasbHO AOMYCTUMOM
annHbl 40 MeTpoB (ans  u3bexaHus CUbHbIX MepenagoB AaBNeHUSs W
HepaBHOMEPHOCTM TeMrnepaTyp).

2.5. Bbi6op Mogenu n onpepesieHue KoJimvyecTsa JIMHUM

Ons onpepeneHus Konu4yectsa JNMHUWA TepMmonaHenen, HeobxoauMMo BblibpaTb
mogens  EUTERM. PekomeHayeTca  oThgaBaTb  MNPUOPUTET  MOAENsAM  C
MaKCMManbHbIM KonnyectsoM Tpy6 (Mozenu AVH) M MakCuManbHOM LUMPUHOM
(HacKoNbKO NO3BONSIOT KpernsieHUsa 1 BbiCOTa MOHTaxa). B Tabnuue 2.1 ykasaHbl
MWHWUMarsbHble BbICOTbl YCTAHOBKMW, KOTOPble HEO6X0AMMO YyuuTbiBaTb Npu Bbibope
MOAEeNn TepMonaHenen n TemnepaTypbl TEMNJIOHOCUTENS.

Ta6bnuua 2.1 PekoMeHayeMas MMHMMaJIbHasA BbiCOTa MOHTa)a (B MeTpax OT nona)

EUTERM AVH EUTERM AVL
CpepHsana TeMmnepartypa LWnpuHa TepmonaHenu [MMm]
BoAabI[°C] 300 600 900 1200 300 600 900 1200
Tmp MuHuManbHas BbiCcOTa MOHTaka [M]
60 29 3.0 3.0 3.0 28 29 29 2.9
70 3.1 32 3.2 3.3 3.0 3.1 3.1 3.1
80 3.2 34 3.5 3.5 3.1 3.2 34 3.4
90 34 36 3.7 3.8 3.3 34 3.6 3.6
100 3.6 3.7 4.0 4.0 3.5 3.6 3.8 3.9
110 3.8 39 4.2 4.3 3.7 3.8 4.0 4.1
120 3.9 4.1 4.5 4.5 3.8 3.9 4.3 4.4
130 4.1 43 4.7 4.8 40 4.1 45 4.6
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N3 Tabnuy 1.3 - 1.6. ansa BbibpaHHON MoAenM MNOSyvyaeM BESIMYMHY TEna0BOro
nsnydeHmss naHenu Rt [Bt/M] pana pasHuubl Temnepatypbl AT, koTopas
CpaBHMBAETCs C BEJINYMHOM ATp, BblUMCNEHHOM paHee. C NOMOLWbIO Creaytolen

dopMyNnbl MOXHO OMpeaennTb KOSIMYECTBO JIMHUIN TepMonaHenen, HeobxoanMbiX
Ansa nony4veHus Tpebyemor Tena0BoM MOLHOCTU.

()
N =
L . RT

rae:

N = KONMYeCTBO NMHUI NMaHenemn

® = HeobxoamMmas TensoBas MOLLHOCTb, paccuMTaHHas B nNyHkTe 2.1 [BT]
L = anvnHa nuHnu [M]
R; = BefnMumMHa TennoBOro U3Ny4YeHUs Ha MeTp NnaHesnm [BT/M]

2.6. OnpepeneHne pacCTosiTHUA MexAay NnaHensimMm

Y1066l rapaHTMpOBaTb PaBHOMEPHOCTb Temsia Mo BceMy oborpeBaeMomy
MOMELLEHUNIO, MAHEeNM He AOJKHbl OblTb Ype3MepHO OTAaneHbl APYyr OT Apyra.
MakcuManbHbIi MHTEpPBan MexXAy MaHensaMu onpeaensiercsds C y4yeToOM BbICOThI
MOHTa)Xa W BbICOTbl paboumx noBepxHocTelr (PucyHok 2.3) C MOMOLWbIO
cnepywouwen opmynbl:

Iwax = 1,5 (H-h) [M]
roe:
Iuax = pacCTOsiHME MeXAy LLeHTpaMu ABYX CMEXHbIX NaHenemn [M]
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H = BblcoTa MOHTaXxa [M]
h = BbicoTa paboumx noeBepxHoCTEN [M]

PucyHok 2.3
BbicoTa MOHTaxa
TepMonaHenemn

B Tabnuue 2.2 ykasaHbl MaKCMMalbHble WHTEpBasbl ANS BbICOTbl paboumnx
nosepxHocTten 1,5 m.

Ta6bnuua 2.2. MakcMMasibHble MHTEpPBasibl MeXAYy NMaHeNIsiMU C YYETOM BbICOTbI
MOHTa)ka

H[M] 35 40 45 50 55 60 70 80 9.0 10.0 11.0 12.0 13.0 14.0 15.0

I*[M] 30 38 45 53 60 68 83 9.8 113 128 143 158 17.3 18.8 203

* C BblCOTOM paboumx noBepxHocTel paBHon 1,5 m.

BenuunHbl, noaydeHHble n3 hopMysbl U U3 Npeabiaylen Tabnnubl, 4OKHbI 6biTb
YMEHbLUEHbI, €CNM MNaHefNb YCTaHOBJIEHa PSAOM CO CTEHOW MoMelleHus. 3ITOo
yMeHbllueHne MoxeT 6biTb oT 10% Ao 50% B 3aBMCMMOCTM OT 0CO6eHHOCTeN
nomelleHns (cpegHaa Tennonepenayva cteH). WHTepBan Mexay naHenamu I,
paccuuTbiBaeTca cneaytowen GopmMynomn:

L1

=
PTIN* T

[m]

roe:
I, = nHTepBan Mexay naHensamm [M]
N* = KONMMYeCTBO NPOAOSIbHbLIX OCE NaHenemn

L; = AnvHa cTeHbl NeprneHanKynsapHON NonepeyYHbIM OCSM NaHenemn [M]

Ha PucyHke 2.4 nokasaHa cTteHa L1 m 6 npoaonbHbix oceii N* TepmonaHenen
(BblAeNeHbl KpacHbIM).
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PucyHok 2.4

34aHue C BblAeNEeHHbIMU
nornepeyYHbIMMU 0CSAMU
TepMonaHenemn

LL

I [ L
| I I B
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P A
Tnmnnmn
| I
r -~ rr T

B naHHOM pacyeTe MOryT BO3HWUKHYTb ABE CUTyaLuu:

ecnim nHTepBan Ip MeHblle BEeNNYMHblI MaKCMMaJIbHOIro MHTEpBasia IMAXI TO
MHTEPBAnN Bbl6paH BEPHO U MOXHO MpOoAO/KAaTb pacyeThbl,

ecnv uHTepBan I, 6ofblie BENUYMHbI MAaKCUMANbHOrO MHTepBana Iy -
Heo6X04MMO BO3BPATUTbLCA K MYHKTY 2.5 pacyeToB M MOMEHSTb MoAesb
TepMonaHenu, BblibpaHHylo paHee. Heobxoanmo nogobpaTb Mofenb C 6osnee
HU3KMM TEMJIOBbIM U3MyYEeHUEM (C MEHBLUMM KOJIMYECTBOM TPY6 MM MEHbLUEN
lWMpuHoit). Moabop crnedyeT NpoaoskaTb A0 TeX Mop, noka uHtepsan I, He
6yLeT MeHblle MaKCUMasibHOW BeNUUMHbI Iya. [anee MOXHO MpOAOSIKUTbL
pacuerTsl.

2.7. BbluucneHue nepenagosB TeMneparypbl U
cpeaHen TeMneparypbl

Ecnun pna BbibpaHHOM Moaenu, nepenas temnepatypbl AT, NONYYEHHBIA U3
Tabnuy 1.3 - 1.6, OT/IMYAETCs OT pacCYMTaHHOM BennuuHbl AT,, onpegenute
dakTMyecknin nepenag temnepatypbl AT 1 daKTUUYECKYO CpeaHol TeMnepaTypy
TennoHocuTens Ty no cneayowmm dopMynam:

AT = T =Ty = 2 (T; - ATeapeia — To) [°C]
roe:
Ty=  dakTnyeckasa TemnepaTypa TEMNJOHOCUTENS Ha Bbixoae [°C]

MO>HO TakXe BblUMCINTbE aKTUYECKYHO CPEAHIO TeMMNepaTypy TEMOHOCUTENS.

Ty = ATgpen + To [°C]
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2.8. BbluucneHue pacxoaa Boabl U nepenagos
AaBsieHun

O6wuin pacxog Boabl P ansa aaHHoro o6opyaoBaHMs BblUMCASETCSA NO ceayoLlen
dopmyne:

0}

P=
1.163e (Tt - TUE) [n/4]

(Ans ynpouleHns pacyeToB NpMHMMaeM NAOTHOCTb BOAbI paBHyto 1 kr/am3 u
YOENbHYO TEMJI0EMKOCTb Boabl - 4,186 k/[x/(krK).

roe:

® = HeobxoamMMas TenaoBas MOWHOCTb, pacCYnTaHHasa B NyHkTe 2.1 [BT]
T; = TemMnepaTtypa TenJo0HOCUTENA Ha BXoAe [°C]

Ty, = (hakTnyeckas TemMnepartypa TENJOHOCUTENS BbiXoae [°C]

Pacxop Boabl Ha KaxAayto MHUIO P :

PL=— [n/u]

roe:

Ng = KONMYEeCTBO CUCTEM, COCTOSILLMX U3 OAHOM nnu 6onee NUHUIM
(TepmonaHeneint).

Pacxon Boabl Ha oaHy Tpyby:

P

ﬁ [n/u]

Pr
roe:
N, = konuuyecTso Tpyb B naHenm
OTa BeNuUyMHa AoSIKHA BXOAUTbL B UHTEpBasl, NpeasioXKeHHbIN B NyHKTe 1.4,
M3 nokasaTenen pacxoZa BOAbl Ha KaXAYH MaHesb, Ha KaXAbli KOMIEeKTop U
CUCTEMY ABWXXEHUS TErnJOHOCUTENSs, UCMNoMb3ysa Anarpammbl Ha PucyHkax 1.24,

1.25, 1.26, 1.27 n 1.28, BblUMCAAIOTCS Nepenaabl aB/ieHUs B CUMCTeMe B LieSIoM U
XapakTepuCTUKKM Hacoca.

EUTERM: PykoBoaCTBO Mo aKcCrnyataumm Bepcua 0714



PucyHok 2.5

Cuctema

oTOnMEeHNSA

EUTERM npombiLlieHHoro
34aHus
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2.9.NMpuMep NpoeKTUpoBaHUA

PaccMOTpMM npuMep WHdpaKpacHOM CUCTEMbl OTOMJIEHWUS MPOMbIWIEHHOIO
3[aHus, NpeacTaBieHHOro Ha PucyHke 2.5.

Pasmepbl 30aHus:

Onunna: 90 M
WwnpwnHa: 64 M
O6uwas BbicoTa: 9,5m
Cekumn A-A
T
o - - - L
| ] ] ] o
| ] ] ] o !
A [
[ ==
o - -, -, L
=
[
o - - - L
o - - - L
o - -, - L
T ] ] ] T
e o ———————
(=23
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PucyHok 2.6
BbibpaHHas cuctema
ABUXEHNSA
TennoHocuTensd
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2.9.1. Tennopacuer

Obwwne TenmonoTepm paccynTaHbl C  MOMOLWbIO  YMPOLIEHHOrO0  MeToAa,
npeanoxeHHoro komnaHuer CARLIEUKLIMA (aHanuTUYecKMin pacyeT HaxOoAUTCSH
B pasgene 4.3 TeXHMYECKOro pPyKOBOACTBA MO MPOEKTUPOBAHMIO). NS BbICOTbI
MOHTaXxa paBHOW 7,7 M n paboyer TemnepaTypbl To nomeuweHuns pasHon 18°C,
Heobxoammas Tennosas MowHocTb @ pasHa 876 KBT.

2.9.2. OnpepeneHune TeMnepartypbl TENJIOHOCUTENA U
nepenagoB TeMnepaTtypbl B TepMonNaHensax

YuuTbiBas TemMnepaTypy TernsioHocuTensa Ha Bxoae T, paBHyto 84°C, onpeaensaertcs

nepenag Ttemnepatypbl AT paBHbin 12,5°C. Takxe HaxoauM TemnepaTypy BOAbI
Ha BbIXoge T, M CpeaHtoto TeMnepaTypy Twp

ATCP = TI - TU = 12.50(:;
Tu =T - ATcP =84 - 12,5 = 7115°C;
_(+T)

Tup s 77.75°C;

AT, = Twp - To = 83,75-18 = 59,75°C

2.9.3. Bbi60op cucreMbl ABMKEHUA TENJIOHOCUTENSA

BblbnpaeTcs TMN CUCTEMbI OABMXEHWUS TEMJIOHOCUTENS, MOKa3aHHbIM Ha PucyHke
2.6., ABe 0b6beAMHEHHblE NUHUM TepMonaHenen. [ns TakoW CXEeMbl ABUXKEHUS
MCNOJIb3YIOTCS KOMIEKTOPbl CTaHAAPTHOro TMNa.

)
l,.l

& Tyga WM oBpaTHO» ¢ NPOTMBOMNONOHKHEX CTOPOH - 1 NMHUA

B s s
L
-t =t =t =
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2.9.4. OnpepneneHne AJ/iuHbl JIMHUU NaHeNnen

Kaxpas nuHus TepmonaHenen wumeeT anuvHy 30 M (cocTtouT U3

MeTpoBbIX MaHenen). HeobxoAMMO OCTaBUTb [AOCTAaTOYHO MeCTa B Hadane
TepMonaHesnn ans CUMCTeMbl NOABOAA TEMIOHOCUTENS.
PucyHok 2.7 -~ =
OnnHa nuHnn
TepMonaHenen
P —_— — I
— — T
| §
1 | I
[1 ] 30 | 2 | 30 | £ |
L 64 J
2.9.5. Bbi6op Moaenu u onpeaeneHmne Komyecrsa JIMHUA
CHavana Bbibupaem mogenb EUTERM AVH 900. U3 Tabnuubl 1.3 onpeaensercs
TensoBoOe U3Ny4YeHne A/ pacCMaTpUBAEMbIX NapaMeTpoB:
AT, = 59,75°C
Ry = 576 B1/m
MOXXHO BbIYMCIUTb KOTMYECTBO JIMHUN: N = =50.9¢
Ha PucyHke 2.8 mokasaHO pacnosioXeHue JIMHUIM TEPMONaHesien B NMOMELLEHUN.
PucyHok 2.8

PacnonoxeHune nNUHUi
BHYTPU 34aHus

OdpmumansHbivi gunep OO0 "AHrasz"
8(8452)250-880 info@yangaz.ru
http://kapnuyknuma.pd

50

natm 6-Tn

Mbl ycTaHoBUM 50 TepmonaHenel gnnHon 30 M. GakTuyeckoe nsnyvyeHue

coctasuT 584 BT c meTpa naHenw.
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2.9.6. OnpepenieHMe pacCToOSHUM MeXXAy NaHeIAIMU
MakcuManbHbI MHTEPBaZ1 MEXAY NaHENAMUN paBEH:

Iy = 1,5 (H-h) =1,5(7,7-1,5)=9,3m

roe:
H = 7,7 M (BbICOTa MOHTaxa)
h = 1,5 ™M (BbicoTa pabo4ynx NnoBepxXHOCTEN)

PaccunTtbiBaem nHtepsan Ip:

L1 90
(N*+1) (25+1)

Ip =3.46 M

roe:

N* = 25 (KonnuyecTBO NPOAOSbHbLIX OCEN NaHesnemn)
L; = 90 M (ANMHa CTeHbl NepneHaAnKYISpHON NPOAObHBIM OCSM MaHenemn)

MofyyeHHas BeNYMHA MEHbLUE MaKCUManbHOro nHtepsana. CooTBETCTBEHHO,
pacyeT BepeH.

Ip<Imax3.46mM < 93 M

2.9.7. BbluncsieHme nepenagos TeMnepaTtypbl u
cpeaHeun TeMmnepaTtypbl

Ansa Bbi6paHHOM Moaenu nepenas Temnepatypbl AT, .. PaBeH paccYMTaHHOM
BennyumHe nepenaga AT,, T.e. TeMnepaTypbl, onpeAefieHHble paHblue SBASTCS
dakTMyecknmMun.

Takum obpa3oMm, MNoTepu AaBfieHUSI MOXHO BbIYUCIUTb, UCxoast M3 GopMynbl,
NOKa3aHHOM B MyHKTe 2.7.

Mpumep: Paccuutaiite apdekTnuBHyto AT, ncxoasa us tabnuy 1.3 - 1.6:
AT, = 59.75 °C
AT =61 °C

Tabn

Vicnonbsys dopMysy, yKasaHHyto B MyHKTe 2.7, Mbl BbIYUCIMM peasibHble
nepenagbl TEMMNepaTypbl.

ATe =T =Ty =2 (T;- AT,
Tu =T;- ATe = 74°C

Kak BuaHo, koraa AT, cootBeTcTBYEeT AT,
74°C / Typ = 71.5°C (cM.nyHKT 2.9.2).

- To ) = 10,0°C

pasHuua TeMnepaTyp He Benuka Ty =
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2.9.8. BbluncneHue pacxoga soabl U nepenagos
AaBneHusn

O6wmin pacxoa Boabl P Ansa gaHHOro o6opyaoBaHUs CrieAyoLWwmin:

® ~ 876000
=75322

P: =
1.1636(Ti-Tu) 1.163¢(90-80) Ln/u]

(Ans ynpoweHns pacyeTa NpMHUMaEM MAOTHOCTb BOAbI paBHyt 1 Kr/am® m
yAEeNbHY0 Ten10eMKoCTb Boabl - 4,186 kx/(krK).

roe:

® = HeobxoaMMas TensoBas MOLHOCTb [BT]
T; = TeMnepaTtypa TEMJIOHOCUTENS Ha BxoAe [°C]
T, = dakTnyeckas TeMnepatypa TENJIOHOCUTENS Ha BbiXoAe [°C]

Pacxon BoAbl Ha Kaxxayto NIMHUIO P paBeH:

P 75322
= =1506

PL =
Ns 50 /sl

roe:

Ns = KOIM4YecTBO CUCTEM, COCTOSALLMX U3 OAHOM U 6onee NUHWUIA
(TepmonaHenen).

OTa BenMuMHa JAo/mkHa O6biTb 60sble MM paBHa BeMYMHE, YKa3aHHOW B
naparpade 1.6 n, B AaHHOM cny4yae, OHa siBNseTca npuemnemon (MMHUMaNbHbIN
ypoBeHb TpebyeT 469 [n/u]).

Pacxoa Boabl Ha oAHy Tpyby:

9 : [n/4]
roe:

N = KonuuyectBo Tpyb B naHenu

Ona naHenem wu Konnektopos w3 guarpamm 1.24, 1.25, 1.26, 1.27, 1.28,
BbIUMCNIAEM MOTEPU AAB/IEHUSA CUCTEMbl ABUXEHWUS TEMNJOHOCUTENa U
XapaKTepUCTUKKN Hacoca.

Ons TepmonaHenen c 9 Tpybamu, pacxod BOAbl Ha KosnekTop paBeH 1506
[n/uac].

BenuunHa notepu gasnenusa = 0.03 kMa = 0.3 mbap = 3 MM H,0 (rpacduk 1.24)
MNepenan pasneHuns ans vHdpakpacHor naHenn 30 M = 0.9 kMa = 9 mbap = 90
MM H,O

Mepenaabl AaBneHus AN napbl KOAAeKTopoB (cTaHaapTHble) = 1.5 kla
mbap = 150mMm H,0 (rpadwmk 1.28

CyMMapHble noTepu aaBneHus (He BKAtoYas pasBoaky Tpyb) = 2.4 klMa = 24

mbap = 240 mm H,O (napa konnektopoB +30 M MHMpaKpacHOM nsnyyatroLlen
naHenu).

15

EUTERM: PykoBOACTBO MO aKcnyaTaummn Bepcua 0714



53

3. MOHTAX

B noctaBky o6opyaoBaHusa EUTERM BxoassiT TepMomnaHennm B KOMMNEKTe C
KOMJIeKTopamu, usongauuen, 60KOBbIMM npodunamm un  ckobamm. MoHTax
MHdpakpacHbiX TepmonaHenen EUTERM npou3BoaMTCA MNpPOCTO M AOCTAaTOYHO
6bICTPO. OnbITHbIE MOHTAXHWKW, KOTOpPble UMEIKT B PacCrofioXeHUn MobusibHble
NOABLEMHUKUK, MOTYT rnpoussectu cbopky obopyaoBaHUSA Ha NOAY U MOTOM KpenuTb
yXXe roTOBble TepMornaHenu K MnoTosiky. B ciyyae Takoro MoHTa)xka Heobxoammo
YyOENUTb MaKCUMasbHOE BHUMaHWE OpU30HTANIbHOMY MOSIOXEHWUIO TepMOonaHenen Ao
3aBepLUEHNS MOHTaXa.

3.1. Noaaep>xnBaowmn npocpunb

MHdpakpacHble naHenn EUTERM kpensatcsa K CTPyKType 34aHUA  LEensiMu,
KOTOpble COEAUHSATCA C COOTBETCTBYHOLWMMU OTBEPCTUSAMMU MOALEPXKMBAKOLENO
npocduna naHenen. KpenneHue (uenu, CcTasbHble TPOCbI WAW aAPMATYpPHbIN
CTEepXeHb) K CTPYKType 34aHus MpOU3BOAUTCS Pas3xXMMarWMUMU BUHTaMK,
CTanbHbIM npoduaemM wuam CcTponamMu Mo BO3MOXHOCTM TakK, 4YTOb6bl OCHOBHas
Harpyska npuxoamnacb Ha usrmb mnu oTkoc. Becb kpenex o06sa3aTesibHO AOSIXeEH
MMETb CUCTEMbI perynmposaHunsa (Npaso/neso) W Tanbpen ANns npucrnocobieHns K
0Cob6eHHOCTSM hepMbl NepekpbITUs. MNMepBbli 3Tan MOHTa)Xa COCTOUT B KperjaeHuu
Lernen cornacHo cxeme npoekra.

PucyHok 3.1
Tvnbl KpenaeHun uenen
K CTPYKTypaMm 34aHui

A 77277222227 li
QY7774
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3.1.1. linpmHa noaaep >kuBatouiero npodpunsa

B Tabnuue 3.1 n Ha PucyHke 3.2 yKasaHbl pacCTOSiHUS, peKoMeHAyeMmble OS5
KpennaeHus uenemn ¢ y4eTom WiupuHbl naHenn EUTERM.

Tabnuua 3.1 PexkoMmeHayeMblie paccrosiHua [mmM] Mexay
noaaep>k1MBaOWMMU NpodUNAMU A1 Pa3/IMMHON LUMPUHDbI NaHesen

LLUnpnHa naHenn [MM] 300 600 900 1200
Pekom. paccTosHue Mexay nogaepx. npodunsamm [MM] 220 520 820 680

PucyHok 3.2

PekomeHAyeMble paccTosAHUS
[MM] Mexay noaaepXxuearoLwmmMm
npopunaMun ans pasfnyHom

= peKkoMeHAyeMble MecTa
LWMPUHBI NaHenem

Kpenexa

=t 00 -
[ — g2p — ,,l
= ) [+ [ L] ] & 1]
— — g3p — -
¥ ¥
[ [+ [£] [1] [+ 4] [=] a
- Elili]
™ - Bl - =

1200 -
- EE0 -
T |
Fa L] Ll & ] il o e] =G & w =] = L @ n=
] . i'h R )
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3.1.2. PacctosiHue Mmexxay npocpunamm

Ha PucyHke 3.3 nokasaHO pacnosioXeHue noanepxuparowmnx npodunen ansg
JIMHWI NaHenen pasiMyHoOM AAuHbL. podunb MMeeT oTBepcTus Auvametpom 10
MM, K KOTOPbIM KPENSTCS Lenn C NOMOLLbl aHKepoB unu 6onTtos. Llenn B obnactm
KonnekTopa 06a3aTeNbHO AOJIKHbI COEAMHATLCA. VHTepBanbl Mexay To4YKamu
KpernjieHnss He AOJDKHbI MpeBbiwaTh 2 MeTpa. B cnyvae ecnu naHenu coeauHeHbl
mMexay cobor — nHTepsan MoxeT gocturatb 2,35 M.

166 166
PucyHok 3.3 N\ |
PaccTosiHus Mexay = 1663 RS
noaaepXusearoLwmmm | . i
npodunamu npu ‘ 1995 {
pa3nqu017| AnnHe
naHeneit [Mm] ﬂ\ 166
_-" [=— 1000 —=t=—— 1663 ——=f=— 1000 —= /r-—
-~ 3995 -
166 166
—={" |=— 1000 —=j=— 1000 —~f=——— 1663 ——=f=— 1000 —=f=— 1000 —=| ! r-—
! 5995 |
3.1.3. KonunuyecTtBo Leneun
PekomeHAayeTcs KpenuTb NaHenu C UCMNoAb30BaHUEM ABYX Lenen, Kak yKasaHo Ha
PucyHke 3.5. BO3MOXHO KpenneHue K CTPYyKType 34aHusi C MOMOLLbK OAHOM
uenu, Kak ykasaHo Ha PucyHke 3.6. B 3TOM ciiyyae yros, KOTOpbIM uenu
obpasytoT ¢ maHenbto (yrona oL ykasaH Ha PucyHke 3.6) gomkeH 6biTb 60nee 60°.
PucyHok 3.4

MoHTax TepMonaHenu c
NCMNoNIb30BaHWEM ABYX Lenen
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PucyHok 3.5
MoHTax TepMonaHenu
C UCNoNb30BaHWEM
OZHOW uenu

1 >= 60)°

3.1.4. AavHa uenen

TepMmonaHenu, B 3aBUCMMOCTM OT TeMnepaTypbl TennoHocuTenss n rabaputos, B
TOW WKW MHOW CTeMNeHU U3MEHSIOTCS B ASIMHE, YTO HEeo6XOAMMO YYMUTbIBaTb MpU
Kkpennenmn. B Tabnuue 3.2 ykasaHa MMHMManbHas AJIMHA Lenen Ans pas/in4yHom
cpeaHel TeMnepaTtypbl TEMIOHOCUTENS.

Ta6numua 3.2 MuHuManbHaas p[AAvMHa uUenen [cMm] aAana  pasavuHon
TeMnepaTtypbl TEMNJIOHOCUTENSA

ONvHa NMHUM TepMonaHenm CpepnHsasa Temnepatypa TennoHocutens[°C]
[m] 45 60 80 100 120 140

AnvHa uenei [cm]

18 15 18 22 28 34 41
24 17 21 26 33 40 48
30 20 25 31 39 47 56
36 24 30 37 46 55 65
42 29 36 44 54 64 75
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3.2.

PucyHok 3.6
Mpumepbl
NPOAOAbHbIX
JINHWIA CO
CTaHAapTHbIMU
KosineKTopamm

o =

IRUBLRL

a7/

Pacnono>xeHne IMHUUA U TUNbl KOJ1J1IEKTOpPOB

Moaaya v BbIXOA ropsyen Boabl/mapa
C OAHOW CTOPOHbI

2 naHenu, CTaHgapTHbIN KONJIEKTOP

o

Mopnayva n BbIXOA ropsiyen
BOAbl/Napa C 0O4HOM CTOPOHbI

4 naHenu, CTaHD,apTHbIVI KOJTNEKTOP

o

P
o

o

W

Ea
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Moaava v BbIXOA ropayen

BO/ibl/Mapa C OZIHOW CTOPOHbI

4 naHenu, CTaHﬂapTHbIVI KOJTNEKTOP
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lMopaya v BbiXoa ropsivyen BoAbl/napa
C OAHOW CTOPOHbI

1 naHenb, CTaHAAPTHbIN KOMEKTOP

e

—_— —

Moaaya v BbIXOA ropsyen Boabl/napa
C OA4HOW CTOPOHbI

3 naHenu, CTaHgapTHbIN KONEKTop

bewu

Moaaya v BbIXoA ropsiyent Boabl/napa
C OQHOW CTOPOHBI

1 naHenb, CTaHAAPTHbIA KOMEKTOP
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PucyHok 3.7
MpuMepbl NPOAOSBHbIX
JIMHWUIA C 3aKPbITbIM
KOJ/TIEKTOPOM

N KOJINIEKTOPOM

C neperopoakou
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[ U
LI

-t
-5
]

Moaava v BbIXoA ropsiyeit BoAbl/napa
C OAHOW CTOPOHbI

2 naHenu, CTaH,D,apTHbIVI KONINEKTOP

e e

[ S S S

Monayva u BbIXoA ropsiyein Boabl/napa

C OAHOW CTOPOHBI 3aKpbIThiii

3aKpbITbI KONNEKTOP WU KONNEKTOP C
nepdgopauuen

Mpwn BbIOOPE pacnonoxeHns obopyaoBaHus, Heo6xoaMMo 0bpaTTb BHMMaHME Ha
cnepyowme napaMeTpsbl:

rmapaBnumuyeckas CeTb AOJIKHa 6biTb cbanaHcMpoBaHa HauydywuMm ob6pasoM, UTo
NMOMOXeT n3bexaTb HeobXoAMMOCTM 6alaHCMPOBKM C MOMOLLbIO K1arnaHoB;

B MpoLiecce pa3sMeLleHnss TepMonaHeneil Heo6XoANMO yUnTbiBaTb pasBoaKy Tpy6
- B HEKOTOpbIX C/ly4yasix MoABoAslMe M oTBOAsAWME TPy6bl CTOST 60sblie, YeEM
MHdpaKpacHble TePMONaHesu;

B CBA3M C BO3MOXHOCTbO M3rmba naHenen (TemnepaTypHas aedopmauns),

KONNIEKTOPbl C Neperopoakon peKoMeHAyeTCs MUCMOoNb30BaTbh TOSIbKO TaM, rae 3T1o
ANEeNCTBUTENbHO HEOBXOAMMO.
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3.3.CoeanHeHMne KOJIJIEKTOpPOB

CoeanHeHne KoIeKTopoB C Tpy6aMn MHdpaKpacHbIX TepMoNaHenen nNpov3BoasT

C MOMOLbO NMpecc-OUTUHIOB U3 HepXKaBeIoLWEN CTanu HapyXHbIM AMaMeTpoMm 22

MM.

< EcnM B KayecTBe TeNJIOHOCUTENS UCMOJb3yeTcs Meperpetas BOAa,
Heo6X0AMMO MCMoMb30BaTb MMELWMNEe TrapaHTUO 3aBoAa-Npou3BOAMTENS
repMeTMsupylowne npoknaakM W3 MaTepuanoB, CTOMKMX K  BbICOKUM
TemnepaTypam.

“ B cnyyae ecnaum npecc-pUTUHIM TPpYAHO oAeBatoTca Ha Tpyby,
pekoMeHAYyeTCsa WCNoNb30BaTb B KayecTBe CMas3ku BOAYy WU
MblIbHbIN pacTBoOp.

Hukorga He Mcnosb3yWTe ANA CMasku Tpy6 M npecc-pUTUHrOB
Macsia, CMa304YHble MaTepuasnabl U a3pO30JiN.

Onsa 6onee Nerkoro MOHTa)Xa PeKOMEeHAYeTCs MCMOoNb30BaTb MPECCOBbLIN

annapar:

< CHIBRO PE1 Co0d.0100, ocHaweHHbIM Hacagkamu Tuna CHIBRO D22
Cod.0145;

© BKBMWBAJIEHTHbIE Moaenu MpeccoBbIX annapaToB KLAUKE unun
NOVOPRESS, wvmMewowme Hacaaku nna cneaywuwmx Moaenen npecc-
PUTUHIOB:

PucyHok 3.8
Mopenb npecc-
OUTUHIOBOIO
coeauHeHus,
NCMoNb3yeMOro
CARLIEUKLIMA
AN MOHTaxa
MHMbpaKpacHbIX
naHeneu

CHIBRO 2507 7

Manicotto con battuta CHIBRO

Sleeve with stop pres sfittin g ————— B - :
Muffe mit Anschlag 1 CARBON STEEL I
Artimlo

A itice Ne | 2501 | 2503 | 2505 | 2507 | 2509 | 25171 | 2513 | 2515 | 2517 2519 2521

diametro esterng tubo
pipe qutside dianeter

mm 12 15 18 2 28 35 42 54 61| B89 | 108

dinens one mm | 18 | 20 | 21 | 22 | a4 | 27 | 32 | 38| 55| 64 | 70
dimension

dimensione

difersion fm 40 h1i] 55 51 56 il T4 44 144 158 184
peso 25 | 30 | 24 | 56 | 70 | 104 | 138 | 216 | 604 | s00 | 1250
Wi gt g =

pezzi per confiezione e | 20 | 20 | 20| 20| 20| 10| 4 4 4 4 2
OdpuumansHbinn gunep OO0 "Axrasz"

pieces for pack
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PucyHok 3.9
CoeaviHeHMe KonnekTopa
n Tpy6 C NoMoLbo Npecc-
duTHMHroB. dukcauns
KonsekTopa Ha 6okoBomn
YacTu TepMonaHenu

PucyHok 3.9b
CoeaunHeHune Tpy6

W KonnekTopa npecc-
dUTUHraMmn

PucyHok 3.9c
OnpeccoBka
npecc-puTnHra

OdmumansHeii gunep OO0 "Anras”
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PucyHok 3.9d
OKOHYaTeNbHbIV BUA
(UTUHIOBOrO COeANHEHUS
KonnekTopa u
TepMmonaHenm

Mocne coeanHeHps konnektopa ¢ Tpybamu naHenn HaHecuTe Ha npecc-
PUTUHIN CNION TEPMOCTONKOM KpPacKHU.

3.4. YcTaHOBKa NOKPbITUM KOJJIEKTOpaA
(He BXOAMT B CTaHAAPTHYIO KOMIMJIEKTaUMIo)

MpunoxuTe 1 3aPUKCUPYNTE NOKPbITUE KOJIEKTOPA K HMXXHEN CTOPOHE TEPMOMAHENN.
¢

PucyHok 3.10a 3aKkpenuTe NOKpbITME KOJIJIeKTOpa K TepMonaHesnmn warnbamu.

PucyHok 3.10

OdmumansHeii gunep OO0 "AHras”
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PucyHok 3.11
HebonbLwol HakNoH
naHenu

no NpoAosibHOM ocu

PucyHok 3.12
Heb0nbLoN HakMIoH
TepMonaHenu no
nornepe4YyHomn ocm

63

3.5.MoHTax nHdpakpacHbIX NaHeneun

WNHppakpacHble TepMonaHenu MOABELIMBAIOTCA Ha UensX 3a MnoAAep>XKMBakoLnii
npocdunb. Ona BbiBOAa BOAbl M BO34yXa W3 TepMonaHenen BO BpPeEMS YCTaHOBKM
CUCTEMbI Ha >XXelaeMOW BbICOTE PEKOMEHAYETCS HaK/IOHSATb MaHenu BAOMb U
rnonepek, Kak rnokasaHo Ha PucyHkax 3.11 n 3.12. BaxHo, 4yTobbl MecTo noasoaa
TEM/IOHOCUTENS, B KOTOPOM pacrosioXeH BO34YLIHbIA KanaH, Haxoawunocb B
HauBbICLLEN TOYKE, @ MEeCTO BbiBOAA TEMJIOHOCUTENS C APEHaXHbIM OTBEPCTUEM — B
CaMOl HMXKHEN.

Bbixoa napa Mozaua TensioHocuTeNs
e "
e | 1 =
- ——————— ———7 LLD]
L | ' .
Bbixoa TennoHocuTens [opu3oHTanbHasi NNOCKOCTb Bbixoa BoAbl
L Bug A-A
Bua B-B
—_—) YcTaHoBuUTE TepMOnaHesb C Hak/IOHOM 1-3% OT ANIMHbI NaHenm —
ONS MpaBUIbHOIO BbIBOAA BOAbI M BO34yXa
Bup B-B Bua A-A

Bbixoa Bo3gyxa Bbixoa TensioHocuTens Bbixoa BoAbl
/

/ 7 [Mopaya TennoHocuTens
Efﬁ o i Q ] [} ] owi H—P,- ] ] =] ] ) o oi
t+ 1 [ O | ([ O 1
1 9%° [ \. —1J 0 0 T - / - o 1
N\ MonepeyHasa ocb MonepeyHas ocb *

OdpmumaneHbii gunep OO0 "AHrasz"
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PucyHok 3.13
CoeaunHeHune Tpy6
npecc-puTUHramm

PucyHok 3.13a
OnpeccoBka
npecc-guTUHIos

OdpmumansHbii gunep OO0 "AHrasz"
8(8452)250-880 info@yangaz.ru
http://kapnnyknuma.pd
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3.6.CoeanHeHue TepMonaHesen c NOMOLbIO
npecc-(pPpUTUHIros

CoeanHeHMe KONMNEKTOPOB C TpybamMu nHdpakpacHbIX TepMONaHenen nponsBoasaT
C MOMOLLbIO NMPecc-PUTUHIOB N3 HEPIXKABEKLLEN CTalM HAPYXHbIM AnaMeTpoMm 22
MM.

Ecnn B KayecTBe TEMNIOHOCUTENS UCMONb3yeTcs neperpertas Boga, HeobxoauMo
MCNOSb30BaTb MMeEKLMe rapaHTUO 3aBOAa-NpoU3BOAUTENS TepMETM3UpYyome
MpoKJagKn U3 MatepmanoB, CTOMKMX K BbICOKMM TeMnepaTypam.

[Mocne coeavHeHUs KonsiekTopa ¢ Tpy6aMm naHenm HaHecuTe Ha npecc-PpUTUHIU
C/I0M TEPMOCTOMKOMN KpacKMu.

EUTERM: PykoBoaCTBO Mo aKcCrnyataumm Bepcua 0714




PucyHok 3.13b
MpucoeanHeHne
Tpy6 ABYyX
TepMonaHenemn c
NMOMOLLbIO Mpecc-
bUTHUHIOB

PucyHok 3.13c
OnpeccoBka
npecc-puTnHra

OdmumanbHbii gunep OO0 "AHras"
8(8452)250-880 info@yangaz.ru
http://xapnnyknuma.pd
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3.7. YcTaHOBKa NOKPbITUA NaHenu B obnacru
coeAuHEeHnM

MaHenu B obnactn coegmnHeHui Tpyb coeamHaOTCa cneunanbHbIMK
KpenaeHnsiMn.

PucyHok 3.14
O6nactb coeanHeHUs
Tpy6 MHdpakpacHomn
TepMonaHenu

PucyHok 3.15
KpenneHne naHenm
B obnacTtu coegnHeHun

PucyHok 3.16
JeTann kpenseHus
naHenu B obnactun
coeguHeHnn Tpy6

OdmumanbHein gunep OO0 "Axras"
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3.8. KpenneHue nsonaummu

Ncnonb3ynte ansa dukcaumm umsonsumm 6okosBor npodwunb, npeaBapuTesnbHO
BCTABMB €ro B TepMOnaHesb.

PucyHok 3.17
PasmeleHne 6okoBoro
npodwuna ana pukcaumm
CNnos M30nsaummn

Mocne pa3melleHnss 6GOKOBOro Mpoguas passioxuTe CNoK M30nauMKn, caenante
npopesn Ha ydyacTkax KpenneHus npoduns n noaBeautTe Kpas M30NSALMOHHOMO
cnos nog 6okoBon npodusb.

PucyHok 3.18
PasmelieHne
M301SUNMOHHOIo Cnos

PucyHok 3.19
MpaBunbHasa nos3nums
M30M1SILMOHHOIO Cost
rnocne HanoXeHus
6okoBoro npogwns

OdpunumnansHein gunep OO0 "AHras"
8(8452)250-880 info@yangaz.ru
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3aduKCMpynTe N30ASLMOHHBIN CoN ckobaMm (MO OAHOM Ha KaXkaon MeTp).

PucyHok 3.20
PacnonoxeHune ckob

PucyHok 3.21
PasmMelueHme ckob

Usnyuarwuwas naHenb — gaMHa 2M: Msnyvarwouwas naHenb — gsiMHa 4M:

Heobxoammo 3 ckobbl; Heob6xoammo 5 ckob;
1 B Hauane naHenu 1 B Hauane naHenu
1 B cepeanHe naHenun 3 B cepeanHe (4epe3 Kaxabln MeTp)
1 B KOHUE naHenm 1 B KOHUE naHenu

Usnyuarowan naHenb — gsimHa 6M:

Heob6xoamnmo 7 ckob;

1 B Hauane naHenu

3 B cepeanHe (4epe3 Kaxabln MeTp)
1 B KOHUE naHenu

PucyHok 3.22
Cnocob kpenneHus
ckob6

EUTERM: PykoBoACTBO Mo aKcCrniyaTaumm

Bepcua 0714
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3.9. YcTaHOBKa aHTUKOHBEKLIMOHHOIo npodpunsa
(He BXOAUT B CTaHAAPTHYIO KOMIMJIEKTaUuuio)

Ons pasmelleHnss aHTUKOHBEKLUMOHHOIo npodunsa tpebyercs oTcoeamHUTb CKObbI,
3aKkpennsiiowme Cnou  M30A8UMM U YCTaHOBUTb  3aXWMMbl AN HaAEXHOro

KpenneHus npoguns.

PucyHok 3.23
yCTaHoBKa
AHTUKOHBEKLMOHHOIO
npodwunsa

Ha UH(paKpacHyr
TepMonaHenb

PucyHok 3.24
CoeaviHeHune
AHTVMKOHBEKLIMOHHbIX
npodwunen

[na coegnHeHus,
NCnonb3ynTe
naockory6ubl

/

OdumumansHein gunep OO0 "Axras”
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PucyHok 3.25
YcTaHOBUTE U30MALNIO0
BymaxkHbIM cnoem BeBepx

PucyHok 3.26
dunkcmnposaHue
N3onauuu ckobamu

OdmumansHein gunep OO0 "Axras”
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3.10. YcTaHOBKa NOKPbITUMA AN CNOPTUBHbIX 3aJ10B
(He BXOAWT B CTaHAAPTHYIO KOMMJIEKTaUMIo)Ha
CTaHAapTHbIE NaHenun

Mocne yknaaku n3onsaummm n yctaHoBku 60KOBOro noaaepxusatowero npobuns,
BCTaBbTe NoKpbITUE ans CnopT3anos.
BHuMaHuMe: npuM  WUCNOJIb3OBAaHUU  MOKPbLITUA A CNOpPT3anoB,
yAep>kmBarwLme CKobbl He HY)XHbI.

3T Mepbl 3alKnTbl MPUMEHSIOTCS K W3ydawolWwmMMm naHensM, 4tobbl nsbexaTb
CKOMJIEHUS MbIN UKW 3acTpeBaHMe LapoB pa3HOro poga. MokpbITMs 0COH6EeHHO
HeobxoauMMbl  ANS  YCTAHOBKM B CMOPTUBHbBIX 3anax WAWM  3anblI€HHbIX
noMelleHusx. ECTb ABa Tnna nokpbITMn: oauH ans nadenen 300, 600 n 900 mm B
LWNPUHY, a aApyron ans nadHenu 1200 mMmM.

MecTa kpenneHus

PucyHok 3.27 MOKpbITUSA
MokpbITMe NaHenemn

wwupuHon 300,600 1 900 MM

PucyHok 3.28

[Mo3nuum NokpbITUA

A L = 1640 mm
B L = 980 MM
A ¢ C [L=300mm
T
_
OnvHa naHenn = 2000 mMm
B A B C
[ —— i ]
OdnwnHa naHenn = 4000 MM
B B A B B (o

OnvHa naHenn = 6000 MM

EUTERM: PykoBoACTBO Mo 3KcCryataumumn Bepcua 0714



PucyHok 3.29
MokpbiTe NaHenen
wupuHon 1200 MM

PucyHok 3.30
Mo3nunm NokpbITUS

2xA 2xC
== e | A L = 1640 MM
| — B L = 980 MM
C L = 300 mmM
_
OnvHa nanenu = 2000 MM
2xB 2xA 2xB 2xC
[ S s [ |
e e
_
OnvHa nanenu = 4000 MM
2xB 2xB 2xA 2xB 2xB 2xC

i i i {

: g i

OnunHa naHenun = 6000 MM

OdmumansHbii gunep OO0 "AHras”
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3.11 YcTaHOBKa NOKPbITUWA ANIA CMOPTUBHbIX 3aJ10B
(He BXOAMT B CTaHAAPTHYIO KOMMJIEKTaUMIO)Ha
naHesZIn C aHTUKOBEKTUBHbIM nNpoduiem.

Mocne yknagku nlonsaumnm n yCtaHoBku 60KOBOro noaaepxusatowiero npodbuns,
BCTaBbTE noKpbITUE ons CNopT3anos.
BHuMaHuMe: NpyU  UCNOJIb3OBAaHUM  MOKPbLITUA AJIS  CrOPT3aNoBs,
yAep>kuBarwLme cKobbl He HY>KHblI.

DT Mepbl 3aWMTbl MPUMEHSIOTCS K WU3Myyalowmm naHensam, 4tobbl msbexaTtb
CKOMJIEHUS MblIM MW 3aCTpeBaHMeE LapoB pa3HOro poaa. MokpbiTus 0CO6eHHO
HeobxoaMMbl AN YCTAHOBKWM B CMOPTUBHbBIX 3anax WM 3anblI€HHbIX
nomewieHnax. ECTe ABa Tuna nokpbITUn: oauH ansa nadener 300, 600 n 900 mm B
WNPUHY, a Apyron ana naHenu 1200 MM.

MecTo ycTaHOBKM
NOKPbITUS.

PucyHok 3.31

MokpbiTMe NaHenemn
wnpuHon 300,600 1 900 MM
C @aHTUKOHBEKTUBHbIM
npogunem

CoeanHuTE NOKPLITUS Mexay cobon ¢
MOMOLLbIO CNeunanbHbIX MAACTUH U
3akpenuTte ux ¢ @ 3,9 MM camopesamu unu @
4 MM 3aKk/ienkamu.

PucyHok 3.32
MokpbITHE NnaHenemn
wnpuHom 1200 MM ¢
@HTMKOHBEKTUBHbIM
npogunem

OdpmumansHbii gunep OO0 "AHraz"
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3.12. HanonHeHue naHesneu BoAOU U C/IUB

Mo 3aBepLleHMt0 MOHTaXxa OTBOAblI KOJIJIEKTOPOB G/IOKMPYIOTCA 3arfyLikamu,
nocsie Yero BO3MOXHa nojaya TEMJIOHOCUTENS B CUCTEMY.

MakcumanbHoe pabouee fnaBneHue 6 6ap.

BHUMAHME!
Ans npaBuibHOM paboTbl cUCTEMbl HEO6XOAMMO WCK/IOYUTL MonajgaHue
BO34yXa B TEpMOMaHenu.

3.12.1 AHCTPYKLMM NO HAMoOJIHEHUIO BOAOW U CNIUBY

1. OTKponTe KpaH nogayu BoAbl B WMHMpakKpacHble TepMmonaHenu. KnanaH
OO/HKEH HAXOoAMTbCHA Ha 3HAUYUTESIbHOM PpacCTOAHUWM OT rMApaBIMYECKOro

Hacoca.
2. OTKpOWNTE KlanaH BO34yxX00TBOAA BbiIGpaHHOM TepMONaHenu.

3. Bkntounte rmapaBIMYECKUA HACcOC A1 HAMNOJIHEHMS TepMonaHenm
BOJOMN.

4, Jdoxxantecb MOJIHOr O BbIXoAa BO34yXa yepes KnanaH
BO34yX00TBOAA.

5. TepMonaHesnb CYMTAETCS MOJIHOCTbO OCBOOOXAEHHOWM OT BO3AYyXa,

Korga 4yepes KjianaH Bo34yX00TBOAa HAaYHET BbIXOAUTb BOAA.

2. OtkpounTte
o »

KnanaH Fo
BO34yX00TBOAA

. Otkpolite
KpaH nogauu

.....

KpaH 3akpbIT

KpaH 3akpbIT

i [MapaBnnyeckmnn
Hacoc A5 HamnoJIHEHUS
TepMonaHenu BoAOM

6. Mo 3aBeplweHUI0 MpoOKaykym MNepBON NaHenu 3aKpouTe Khanad
BO34YyX00TBOAA.
7. Mo 3aBepLUeHNIO NPOKaYkN NepBOM NaHEeN 3aKponTe KpaH nojadun BOAbI.

OdmumanbHein gunep OO0 "Axras”
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8. Mepenante Kk cneaywowen nHbpakpacHOM NaHenu.
9. OTKpoNTe KnanaH BO34yxX00TBOAA.

10. OTkpouTe KpaH nogaym Boabl.

KnanaH 3akpbIT 9. OtkpoinTe
KnanaH

BO34yX00TBOAA

KnanaH 3akpbIT

KpaH 3akpbIT

KpaH 3akpbIT

10. OTkpoiiTe &) Mvapasnuyeckuii Hacoc
KpaH nozauu LNS HarnosHeHNs
BOAbI TepMonaHenu Boaow

11. NosTopuTe 3Tanbl 6-10 Ao nocnegHen MaHenu, pacrnosioXeHHOW B
HenocpeacTBeHHOM 6M30CTM OT rMAPaBAMYECKOro Hacoca.

12. Mo BbiNoNHeHMIO 3Tana 11 oTKpoNTe BCe KNanaHbl CUCTEMbI.

Cucrema rotoBa kK pa6ore.

OdpmumansHbivi gunep OO0 "AHrasz"
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4.

TexHnyeckmne xapakTepmucTukmu

TexHUYecKMe XapaKTepuCTUMKN MH(ppaKpacHbIX TepMonaHenen
EUTERM:

<

OdpmumansHbivi gunep OO0 "AHrasz"
8(8452)250-880 info@yangaz.ru
http://kapnnyknuma.pd

M3nyyatowme naHenn U3rotoBfeHbl U3 cTanu TonwuHon 0,6 MM C NoMouWblo
cneumanbHoro  obopyaoBaHus. CraHpapTHble nusnyyawwme  naHenm,
OTBevatlolme BCEM TEXHMYECKUM TpeboBaHMaM, nMerT wmnpuHy 300, 600, 900,
1200 MM u anmHy 2000, 4000, 6000 mMm. Monykpyrnas d¢opMa naHenn c
MeXLeHTpoBbIM pacctosaHueMm 100 mam 200 MM (B 3aBMCMMOCTM OT MOAENn)
NJ0THO BMeLlaeT Tpy6bl.

CranbHble Tpybbl M3roTaBAMBAOTCA C MOMOLLbIO 3/IEKTPOCBApPKM, TOJSLLMHOM
1,5 MM 1 BHyTpeHHUM pauaMeTpoMm 21,3 MM. Bce Tpybbl TecTupyloTca Ha
KayecTBO CBapKM repMeTU4YHoCTb. MakcumanbHoe pasneHue - 6 6ap, a
MaKCcuManbHas TemnepaTtypa TennoHocuTenen - 120°C.

CTanbHble KPOHLITENHbI, CYXaT Ana 3aKpenieHns o60pyaoBaHUs U MOHTaxa.

Konnektopbl pa3mepamm 50x50 MM pe3bb60BbIM coeamHeHueMm 1” (no 3anpocy
1”1/4) cnyxaT Ana coeauMHeHus C CETbIO ABMXeHUa TennoHocuTens. C apyromn
CTOpPOHbI pacrnofaralTcs OAHOCTOPOHHME npecc-dUTUHIM, KoTopble 6onee
yoobHbl gnsa coeamHeHus Tpyb6 wHdpakpacHolh TepmonaHenu. Konnektopebl
cobnpaloTcs 1 TECTUPYHOTCS Ha 3aBoje.

M30n9umna n3 CTEKNIOBOJIOKHA C aJIlOMUHUEBBIM MOKPbITUEM Ha OL4HOWM CTOPOHE,
c TonwmHonm 40 m 50 MM wm wwmpmHoin 300, 600, 900 mMM. Tennosbie
XapakTtepuctmku cootsetctBytoT DIN 52612.

bokoBol Npoduab M3 OKpalleHHOM CTanu, anmHon 2050 MM, 3akpennsowmn
cnou  wm3onauMn. IDTOT npoduab Kpenutcs Mo 6okaM  MH@paKpacHOM
TepMonaHenu.

CTanbHble nonepeyHble OKpalleHHble CKobbl, dukcupyowmecs Ha 60OKOBOM
npodwune, no3BOAAKT MNOAAEPXWUBATb CoM wu3onaumm (Ha Kaxabln MeTp
naHenu).

OKpalleHHble MOKPbITUS COEAMHEHWUA Tpyb KpenaTcs crneumanbHbIMK
KprouKamu.
M3nyyatowasl MOBEPXHOCTb  MHMpPaKpacHbIX  TepMomnaHesnen  npoxoauT

cneuunanbHbIi npouecc 06e3)XMpMBaHMS M MOPOLUIKOBOM OKpacku U Jasnee
NpoxoauT TemnepaTypHyto o6paboTky B nedax npu Temnepatype 180°C B
TeyeHun 15 MUHYT.

Knacc orHectomkoctn Al.

KoadpdumumeHT nanyyarowen noeepxHoctm € = 0.95

MakcumanbHoe pabouee gaBreHue 6 6ap.

EUTERM: PykoBoaCTBO Mo aKcCrnyataumm Bepcua 0714
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