TexHnYyeckoe onncaHme

KomnneKkT tTepmoperynvpyouwein apmartypbl X-tra™ gna nonoreHuyecywunrtenen
M An3anH-pagnaTopoB

OnucaHve
1 obnactb NnpumeHeHNA

Tepmoperynupyiowmn komnnekt X-tra™ cne-
LmanbHO pa3paboTaH Ana nonoteHuecylnTe-
nen. OH COCTOUT 13 KNnanaHa TepMOoperynaTopa,
TEPMOCTaTNYECKOro 3/1IeMeHTa U 3aNOpPHOro Kna-
naHa ¢ gpeHaxHou dyHKuuen. IHHoBaUWoHHOe
CaMoynNoTHAOLLeeCs NpUcoeJHeHUe Knana-
HOB K paguaTopy OCyLLeCTB/IAETCA C MOMOLLbIO
pe3bbbl V2",

KnanaHbl 1 TepMoO3neMeHT BbinycKatloTcA

B 6eJ10M, XPOMUPOBAHHOM, CTallbHOM U 30JI0TOM
NCMONHEHWSAX, MOAXOAAT K 60NbLUNHCTBY NOJO-
TeHUecywmnTenemn.

JaHHbIN KOMNNEeKT NpeacTaBnAeT u3 ceba
npeanbHOe OKOHYaHWe NoNoTEHLeCYIINTENS.
MNpuBneKaTenbHbIA N KOMMNAKTHbIN AU3aiiH No3-
BONAET YCTaHOBUTb TEPMOpPErynAaTop nog nosno-
TeHLUecylwmnTenem napaniefibHo CTeHe, NCKIoYas
cnyJalHble yaapbl Mo Hemy.

B HomeHKnaType npeacTaBneHbl ABa TMNa
TEPMOPErynaToOpPOB € PasMYHbIMU NPUHLMNAMMN
perynupoBaHus:

« RAX — perynupytownin TemnepaTypy Bo3gyxa
B MOMeLLEeHUN;

« RTX — onpepgenaownin n perynnpyowmmn
TemnepaTypy BOAbl Ha BbIXOAE 13 NONOTeHLeCy-
wnTens.

Mcnonb3yembiil Ha NONOTEHLECYLUNTENAX U Ha-
CcTpavBaeMbiln Ha 5-10 rpaaycoB Bbilie Temne-
paTypbl B nomelleHun, Tepmoperynatop RTX
obecneymBaeT NOCTOAHHYIO TemMnepaTypy Ana
CYLUKM nonoTeHeLw,.

Tepmoperynatopbl UMeloT ofuHakoBoe opopm-
NeHue 3a UCKYeHneM P LWKaabl HACTPON-
Kun: Ha RAX — pumckue, Ha RTX — apabckue.
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TexHnyeckoe onncaHne

KomnnekT Tepmoperynupyiouien apmatypbi X-tra™ gna nonorteHuyecywurenein

HomeHknatypa n kogoBble I o Xpomupo-| Benbiit Benbiin c il .
HoMepa AnsA opopmneHnn mn nucanne BaHubiii | (RAL 9010) | (RAL 9016) | ~T2/1PHOV | SonoTout
3aKasa knanaHoe RA-URX, npaBOCTOPOHHUI TEPMO-
(§@ perynvpyowmin KnanaH gns o6- 013G4030 | 013G4040 | 013G4050 | 013G4060 —
paTHoro Tpy6onposoaa
RA-URX, neBOCTOPOHHWI Tepmope-
rynupylowmn KnanaH ansa obpatHo- | 013G4031 | 013G4041 | 013G4051 | 013G4061 —
ro Tpy6onposoga
B, RLV-X, npaBOCTOPOHHMIA 3aNOPHbIN
A2 KnanaH ansa nogatouero Tpy6o- 013G4032 | 013G4042 | 013G4052 | 013G4062 —
nposofa
& RLV-X, neBOCTOPOHHMI 3aMOpPHbI
:ﬁﬁ; KnanaH ans nogatouero Tpy6o- 013G4033 | 013G4043 | 013G4053 | 013G4063 —
nposofa
Homenknatypa n KofoBble T Onuncanme Xpomupo- | Benbiii Benbui | it | 3onoToin
HoMmepa ans opopmneHns n nucanu Banubiii | (RAL9010) | (RAL 9016) | ~T21PHOM | SonoTo
3aKa3a TepMO3J/IeMeHTOB
@ TepmoanemeHT RAX 013G6170 | 013G6071 | 013G6070 | 013G6171 |013G6172
@ OfpauHuTe/b TeMnepaType 013G6190 | 013G6091 | 013G6090 |013G6191|  —
obpaTHoro TennoHocuTens RTX
HomeHknatypa u kofoBble T o Xpomupo- | Benbiia Benbiin C al 3 .
HoMepa Ans opopmneHns mn nucanne BaHublii | (RAL9010) | (RAL9016) | “T2/1PHOM | SonoTout
3aKasa KOMNNeKToB ﬁ KomnnekT c npaBocTOpoHHUM RAX:
@ g |knanaH Tepmoperynatopa, 013G4003 | 013G4005 | 013G4007 | 013G4009 | 013G4001
3aMopHbIN KnanaH 1 TepMo3iemMeHT
% KomnnekT c neBocTopoHHUM RAX:
% @ KnanaH TepMoperynatopa, 013G4004 | 013G4006 | 013G4008 (013G4010 | 013G4002
3anopHbIi KNnanaH v TepMo3ieMeHT
&6 KomnnekT ¢ npaBoCTOpoHHUM RTX:
@ N " |KnanaH TepmoperynsaTopa, 013G4132| 013G4134 | 013G4136 (013G4138 | 013G4030
> 3aMopHbIN KnanaH 1 TepMO3i1eMeHT
5% KomnnekT c neBocTopoHHUM RTX:
(@) @, |KnanaH TepmoperynaTopa, 013G4133 | 013G4135 | 013G4137 |013G4139 | 013G4031
< 3aMopHbIN KnanaH 1 TepMo31emMeHT
TexHuueckue Pe3b6a wryyepos,| MponyckHas cnoco6HocTb Ky KnanaHa ¢ Tepmc iToMm
XapaKTepucTukn AONAMDbI RAX, M3/u, npu 3HaYeHUAX NpeABapUTENbHON Hacrpoﬁum"
Tun Kouctpykuua K pagva-| KTpy6o- C TepMO3NIeMEHTOM 6e31/3
Topy | mpoBoAgy 1 2 3 4 5 6 7 N N
JleBOCTOpPOHHWMIA
N YrfI0BOW KnanaH.
RA-URX MpaBocTopoHHNii R R 0,03 | 006|013 (017|023 0,27 |029|034| 044
YrnoBOW KnanaH
MponyckHasa cnoco6HocTb K, KnanaHa npu pasHom
Pestwua'z:epos, Konuyectse 060poToB Lum)llnnenﬂ OT 3aKpbITOro
Tun KoHcTpyKuma NonoXeHus, m3/y4
K pagua- KTpy6o0-
Topy nposoay 0,25 0,50 0,75 1 1,5 2
JleBOCTOPOHHWMIA
3 3aMopHbI KnanaH.
RLV-X NpaBoCTOPOHHNiA R R 0,18 0,36 0,47 0,52 0,58 0,58
3anopHbIf KnanaH

MakcrmanbHoe pabouee faBneHe — 10 6ap; MaKCMMasbHbIN JOMYCTUMbIV Nepenag AaBneHnin? —
0,6 6ap; NcnbiTaTenbHoOe AaBneHne — 16 6ap; MakcManbHas Temnepatypa sogbl — 120 °C.

" 3nayeHue K, npedcmasnsem coboli 06semHbIli pacxod G, m*/4,
npu nadenuu dasnierus AP Ha knanawe 1 6ap: K, =G//AP.

Ipu Hacmpotike Ha «N» 3Ha4eHue K, 0aemcs ons Xp =2°C.3mo
03Hauaem, Ymo K1andH mepmopezysiamopa 3aKpoemcs nos-
HOCMbIO, K020d MemMnepamypa 8 NoMeweHUU Npesbicum mem-
nepamypy HacmpoUKu no wkasne mepmosnemeHma Ha 2 °C. [Ipu
6os1ee HU3KoU Hacmpolike X, cHuxaemca. Tak, npu Hacmpolike Ha
«1» Xp = 0,5 °C. BnonoxeHuu «N» K1anaH NosIHOCMbIO OMKpbIm.

2 KnanaH obecneyusaem y0osiemeopumesibHOe pezysiuposaHue
npu nepenade 0assieHuli HA HeM HUXe YKa3aHHO20 3Ha4YeHus. Ana
UCK/TI0YeHUs ulymoobpa3osaHus pazHocme 0assieHuli 8 cucmeme
omonsieHus Moxem 6bimb yMeHbWeHa C NOMOWbIO pe2ysiAmo-
o8 nepenada 0asneHuli KOMNAaHuu «JaHgocc».
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KomnnekT Tepmoperynupyiouiein apmatypbl X-tra™ ana nonoreHuecywmntenei

MpeaBaputenbHbie

TOYHO 6e3 NpYMeHeHNA Kakoro-nmbo NHCTpy-

HaCTPOWKM MEHTa, AN1A Yero Heo6xoaANMOo:
+ CHATb 3aLUWTHbIN KOMMak UIn TEPMO3JSIEMEHT;
+ MOAHATb HACTPOEYHOE KOMbLO;
« NOBEPHYTb KOMbLIO MPOTUB YaCOBOW CTPENKM
[0 COBMeLLeHs TpebyemMoro 3HaueHUs C METKON
Ha Kopnyce KnanaHa;
+ OTMYCTUTb HAaCTPOEYHOE KOJbLO, YTOObI OHO
BEPHYNOCb B UCXOAHOE MONOXeHNe.
YpoBHM NpeABapuUTENbHON HAaCTPONKM MOTY T
6bITb BbIOPaHBbI ¢ Wwarom 0,5 oT «1» JOo «7».
. (Ona onpeneneHns 3Ha4YEHU HACTPOEK CM. Ana-
Ha HacTpoeuHOM yCTPOWCTBE KanaHOB YKa3aHbl
. rpammy). Mpu 3HaueHUn «N» KnanaH NosHOCTbIO
NONOMXeHNA HACTPONKK OT «1» [0 «7» 1 ByKBa «N».
. OTKpPbIT (ONUUA NPOMBIBKN).
HacTpoiika MoXeT 6bITb BbINONHeHa ObICTPO 1
OnpepeneHne
peA 5 RA-URX 15 1 2 3 4 567N
npeaBapuTenbHol 10 4 77 100
v i / / / /,
HaCTPOWKM 8 0.8 / 7/ / 80
61 0,6 / / o 60
51 03 7/ y v/ 50
4] 0.4 / VARY Y // iV 4 40
34 03 / // 30
il / / /¥
24 0.2 / 7/ / / 20
_ / / / AP,
AP, AP, /
M. BOf. CT. 6ap // // / KMa
14 010 10
] /
0,84 0,08 -/ 8
0,64 0,06 6
' ’ / [ 1/ y
0,59 0,051/ / / 5
0.4+ 0,04 / /] 'I 4
0,34 0,03
* I— YA/ ]
/
021 002 / / 2
/ [/l
7 / /V
0,14 0,01 { ]
5 7 10 20 30 4050 70 100 200 300 4005007001000 2000
G, Kr/y
_ o T T T T T T T T T T T T T T T T T T KBT
AT=15°C 0.2 030,405 0,7 1 2 3 45 7 10 20 30
AT=20°C T T T T T T T T T T T T T T T T T T T kBT
AT=30°C 0,2 0,30,40,5 0,7 1 2 3 45 7 10 20 30 40 kBt
o T T T L L T T T T T T T T 1T T T T T T T T B
AT=40°C 0,40,5 0,7 1 2 3 45 7 10 20 30 40 50 7 KET
MponyckHas cnocobHocMb KaanaHa ¢ mepmosnemMeHmom RAX npu omHocumeibHoM 0uanasoHe
mexody 0,5u 2,0 °C

Mpumep onpepeneHnNA HaCTPONKIN KNanaHa
PacueTHas TennoBas Harpyska nonoTeHuecyLwm-
Tena: Q=0,65 kBT.
MNepenag Temnepatyp TennoHocuTena: AT =30 °C.
Pacxop Bofbl uepes paguatop:

G =0,65/(30x 1,16) = 0,018 M3*/u = 18 Kr/u.
MapeHune faBneHuns Ha knanaHe: AP = 0,1 6ap.
HacTpowka knanaHa no Homorpamme pasHa 2.

Hactpoiika knanaHa npm ncnosb3oBaHumn
TepmoanemeHTa RTX

Bcnepcteume cBonx GyHKLMOHaNbHbIX 0CObeH-
HoCTen TepmoaniemeHT RTX okasbiBaeT KpaliHe
Masioe BO3[eNCTBUE Ha rMapaBnmyeckuii 6anaHc
cuctembl otonneHns. CnegosaTtesibHO, 3aBOA-
cKyto HacTponky «N» napametpa K, Tpebyetca
N3MEHATb B PeAKNX Cyyasx.

B Tabnuue npuegeHa 3aBMCMMOCTb pacxoaa
TEnnoHoOCUTENA B M?/4 OT HAaCTPOIKM napameTpa K.
Kpome Toro, HaCTpolKy KnanaHa MOXHO orpe-
AenuTb Nno ero Tpebyemoli MPOMNYCKHOWN cnoco6-
HOCTU, paccunTbiBaemoli no Gpopmyne:

K, = G/VAP.
3HayeHne HacTPOWKKM Xp =2°C Xp =5°C
1 0,03 0,03
2 0,07 0,07
3 0,12 0,13
4 0,16 0,18
5 0,19 0,24
6 0,21 0,27
7 0,22 0,29
N 0,23 0,30
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KomnnekT Tepmoperynupyiouiein apmatypbl X-tra™ ana nonoreHuecywimntenei

YerpoicTao RA-URX RLV-X

1. 3awwuTHbI KONNayok 6. Kopnyc KnanaHa

2. CanbHWKOBBLIN 6MOK 7. BUHT C BHYTPEHHUM 1. CamoynnoTHalwWwMiAca 4. 3anopHbIi SneMeHT

3. HaxkumHomn wtndt WecTnrpaHHMKom duTuHr 5. LLTok

4. BosspaTHas npyxuHa 8. CamoynnoTHAWMnCA 2. BMHTCBHYTpeHHUM ¢ Kpbiluka

. d)I/ITI/IHF lwecTurpaHHNKoOM
5. [poccenvpytowmn
LMAMHAD 3. Kopnyc knanaHa
KnanaH B cbope npeactaBnaet coboi Kopnyc Mamepuanel, scmynarowjue 8 KOHMaxkm c 000U
C ABYXCTOPOHHVM CaMOYMAOTHAOWMMCA GUTWH- — n
roMm, KOTOPbI UMeeT fiBa YMTOTHAIOWMX KOMbLia: Apoccenvipytouynin OHV(de)EHVIHEHCyﬂb(bI/IA
umnuHap C 40% CTeKNOBOJIOKHA
0fHO — ANA yNNOTHEHUA coefnHeHnA GUTHHra m —
C nonoTeHuecywnTenem, BTopoe — and Lrok opposﬁgwsl;cmmaﬂ
YMNOTHEHNA COeivHEHNA UTUHIA C KOPMYCOM —
KnanaHa Konbuesoe TponHon sTuneHnponune-
’ nJoTHeHne HOBbIN KayuyK
BWHT C BHYTPEHHMM LIECTUIPAHHNKOM CITY>KNT y 5 yay
Ans obecrneyeHns repMeTM3aLmMmn coefuHeHNs 30M10THVIK KNanaHa yTanV'iﬁ;%;g;er””b-
Kopnyca KnanaHa ¢ GuTUHrom. —
ECAM ynnoTHAIOLME KOMbLa He MOAXOAAT HaxkumHon wtundT XpomupoBaHHas cTanb
K WITyLilepam MonoTeHLecylmTens, ncnonbayetca | Kopnyc knanaxa NatyHb Ms 58
TPaAVLMOHHBIN YNIOTHAOWMI MaTepuran.
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KomnnekT Tepmoperynupyioweii apmaTypbl X-tra™ ana nonoteHuyecywmtenen

JononHuTtenbHble HapyHblii HapyKHbII
YnnotHutenbHble 4 KopoBbiin | YnnoTHUTeNbHbIE Py Koposbin
npuHapneXxHocTn SUTVHIM nwame:zn Tpy6bI, HoMep SUTHHIM A:lTaen:"e(lrin: ;g::.q:;a HoMep
8 013G4108 12x2 013G4172
10 013G4110 | A7 MeTanionon- 14x2 013G4174
MepHbIX TPy6
12 013G4112 16x2 013G4176
14 013G4114 12x1,1 013G4143
[na mefHbIX TPY6
15 013G4115 12x2 013G4142
16 013G4116 | 7 ”"T’;")',“gep”b'x 14x2 013G4144
— — 15x2,5 013G4147
— — 16x2 013G4146
3anacHble geTanun KopoBbiii Homep
CanbHuk gna RA-URX 013G0290
MpuHagnexHocTn Koposbiin Homep
CnycKHOW KpaH, TaTyHHbIN, C HACaAKOW NOJ, LWaHr 003L0152
MoHTax

CamoynnoTHALWNACA GUTUHT MOHTUPYETCA Ha
nosioTeHUecywmnTenb C MOMOLbIO 17-MM WwecTn-
rPaHHOrO Kitoya.
Y KnanaHa TepmoperynaTopa v 3anopHoro Kna-
naHa — cornacyowmeca KOHCTPYKLMK. KenTbin
KOJINayoK KnanaHa MoxeT OblTb BpeMeHHO
3a/1efiCTBOBaH ANA OTKPbITUA 1 3aKPbITUA KNa-
naHa. 3anopHbli KnanaH npeacTaBnaeT cobon
3anopHoO-ApeHa)KHoe YCTPOWCTBO.
Bce KonbueBble YNJIOTHEHNA CAeNnaHbl U3
TPOWMHOrO 3TUNEHNPOMNMWIEHOBOTO KayuyKa. 3T0
O3HaYaeT, YTO OHW He AOMKHbI KOHTAaKTMPOBaTb
C HedpTenpoayKTamu.
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TexHnyeckoe onncaHne KomnnekT Tepmoperynupyiowiein apmatypbl X-tra™ ana nonoreHuecywmrenen

OTKNoUYeHne 1 ApeHax
nonoTeHUecywnTens

Fa6apuTtHbie n
npucoeaHUTENbHbIE
pasmepbli

RLV-X — 3anopHelit knanad ~ RA-URX — mepmopezynupyto-  TepmoanemeHmel RAX u RTX
wud KknanaH
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