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BBepeHune

[MasHble NnacTHYaTble TennoodmeHHKKM Tuna BPHE 1 MPHE npefHa3HayeHbl ansa nepe-
Aayy TENIOBOW SHEPrUM OT OAHOrO BELLECTBA K APYromy. TennoodmeHHuKM Tuna BPHE moryT
NPUMEHATbCA B XONOAMIbHbBIX YCTaHOBKaX (MapOKOMMPECCHMOHHbIX, abCOPOLIMOHHbIX), @ Takxe
B TEMMIOBbIX HAaCOCax. B KauecTBe pabounx cpen MOryT MCMoNb30BaTbCA HEroptoUme xnafareHTol
(PTOpyrneBogopoabl, xnopdtropyrneBogopoabl, CO), TEXHNYECKME U XONOAWUbHbIE Macna,
BOMA 1A TEXHUYECKNX Hyx[ 1 cucteM [BC, cnvpTtocopepallime pacTBOPbI.

[asiHble MnacTrHYaTble TennoobMeHHVKN Tuna BPHE 13rotaBnmBatoTca 113 TennooOMeHHbIX
M1aCTUH C Pa3IMYHbIMK XapPaKTeEPUCTUKaMK Ternnonepenayn.
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V306paxeHue mensioobmeHHbIX niacmuH munos H, L, M

MnacTuHbl TMNA H: KaHanbl B N1aCTVMHaX 3TOrO TMMa PAcNONOXeHbl MO TyMbIM YIIOM, YTO
NO3BOMIAET NONYUYNTb 60NbWYD 3GPEKTUBHOCTL TEMN00OMEHa U YBENNUUTL TYPOYNEeHTHOCTb
MNOTOKa »KUAKOCTM.

MnacTnHbl TMNA L: KaHanbl B M1acTHAX 3TOO TWMNa PAaCNONOXEHbI MOA OCTPLIM YIIOM, UTO
NO3BOMIAET YMEHbLUNTL MOTePU AABNEHMA, OQHAKO MNPW STOM NMOHWUMXKAETCA TypOyNeHTHOCTb No-
TOKa XUAKOCTY 1 3DPEeKTMBHOCTL TennoobmeHa.

MnacTnHbl TMNA M: B TeNN100OMEHHMKe KOMOMHMPYIOTCA MNaCTUHBI TUNOB L 1 H. Takoe pe-
LeHVe NPUMEHATCA B CUCTEMAX, KOrda naacTyHbl TUMna H aloT CIVLLKOM BbICOKMeE MOoTepn aB-
NeHua, a Tnna L — oTpruaTenbHbIN 3anac NOBEPXHOCTY NMPU OAHOM U TOM e KONUYeCTBe nfa-
CTUH.
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YcraHoBKa nporpammbl Danfoss Hexact

Bribop TennoobmeHHnKoB Tna BPHE 1 MPHE ocylecTBnseTca npu NOMOLLY NPOrpammbl
Danfoss Hexact, ckayaTb KOTOPY MOXKHO MO CChIKE:

https://www.danfoss.com/ru-ru/service-and-support/downloads/dcs/hexact/

[Mpw ycTaHOBKE HEobXxOoAMMO BBECTW afpecC Balleln 3n1eKTPOHHOW MouTbl, 06A3aTeNbHO
NpoTy No obenm ccoinkam Hexact Terms n Danfoss Privacy Policy, U NoCTaBWTb ranoyky nepeq
"I have read and agree to0". ToNbKO MPW BbINOMHEHWW AAHHbBIX YCIOBMIM NPOrpamMmma no3BOMANUT
HaaTb KHOMKY Next 1 ckayaTb YCTaHOBOYHbIE Galiibl Ha KOMMbIOTEP.

g Danfoss Hexact l =N éq

Email ts@darfoss r|

Welzcome to Hexact installation process. Please enter your email and press "Next™.

Best regards
Your Hexact team

Pleaze click the "Terms" and "Danfoss Privacy Policy” link and carefully read them before accepting

Ihave read and agreeto Hexact Temms  and  Danfoss Privacy Policy

Open Source Licenses -m

A

MouaymMbiBaem Naposb:

&R Danfoss Hexact e — oo S|

Email ts@danfoss.u

Password sesssssssen Password again ~ sessssssssss|

The password should consist of at least 8 characters, small letters, capital letter, special letter and number.
Example: Hexact@1

Back | [ Ne

BepHyTbCs K COfepKaHMio 3
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[1apOosnb OOMKEH COCTOATb MO KpanHen mepe 13 8 CUMBOSIOB, BKNOYAsA 3arfiaBHble 1 Npo-
MUCHbIE OYKBbI, LNPPbI 1 3HAKN.

[anee HeO6XO,£I,I/IMO 3aNOJTHNTb NepCOHallbHble OaHHbIE:!

BB Danfoss Hexact - - ”
Emad |ts@danfoss ru
— At Password agan |
Ethemmﬂ-%fmuumm B characters, smal letters, capRal letter, spacial ltler and number.
Suname | o Baspans 1 o
Sl o Compaytme | v
Tl [ o e 'g
Horhs | i Courkry Jlo
Darfoss contact | ")
pemen ‘o
* Al the fields ans requined
Machine code | ERADBREREI1ZE1B1HINNIMS | Back

B nyHkTe Domain (cdepa nprmeHeHna) yKa3biBaeM XONOAMUIbHOE NPUMEHEHNE:

Domain | FASONIL RS SOPIC-MGIN TNNACELD TRIRRRN EXCS 2
&3 Danfoss Hexact - O X
Email ts@danfoss
Password |uuunu | Password again [nunuul |
The password should consist of at least 8 characters, small letters, capial letter, special letter and rumber.
Example: Hexact@1
Sumame 111 | Company |11 |
Given name ||'|'| | Company type | ~|
Title | m | Town/City | Moscow |
Phone  [111 | County | Russia v/

Darfoss contact |Nekrawva |

Domain | Refrigerant: Mainly appications related to refrigerant cycle v|

* Allthe fields are required

Machine code  |GRACERGOEINHDTEH IXNIWS

BepHYTbCA K COaepKaHMIO 4
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[Tocne 3anonHeHna BCex Nosen 1 Haxkatna KHomnkK Next Bam Ha noyty npuaeT nMcbMo CO
CCbINIKOM ANA NOATBEPKAEHUA PErnCTpaLnn:

- . = e
2 Oreerime 2 Oreervrs soem B Mepecname S Mrmosennbe coobiussns

Noreply_ Hexact

. Email confirmation - Danfoss Hexact

K ¥ L

Please click below link, or copy it to your browser to continue your registration. The link will expire in 1 hour,

https:/fhexacthost. danfoss, com/LicenseBackend/apifemailconfirmation Ptoken=EB2 1DADDABFEOGI2CBTAIDIO3T2DEADS

By clicking above link, you accept:
a. Hexact Terms: hitps:/fhexacthost danfoss. com/hexact-terms. html
b. Danfoss Privacy Policy: h S hwww . danfoss. comy en/terms/priv

Bast regards
Your Hexact team

o BerHel7I CCblJ1Ke H€O6XO}J,I/IMO rlepel7m/| B TeYEHMe Yaca, YTodbl dKTMBNPOBATb JINLIEH-
3U10. |_|pOI7I,EI,F| Mo CCblfke, Bbl yBMOWTE NoATBepKAEHNE TOrO, YTO JIMLEH3NA aKTBMPOOBAHA. [No-
e 2TOIro Ha4HETCA 3alrpy3Ka Cl)al7IJ'IOB Ha Baw KOMIMbIOTEP:!

BB Denfous Hexset - O *

Emad EeiEidaniass n

Passwand EEEEE

Hexcact is eonnacting to server to download edra fles required for caleudating heat sschangens
Heach will automatically restant after everything is ready.

Downloading files

Fad

[Mpw 3anycke Nporpammbl, Bbl yBuamnTe Gopmy Ansa 3anonHeHrs MHGOPMaLIMK O 3aKaszumke
ANs HOBOTrO pacyeTa. [JaHHOe OKHO MOXHO 3aKpbiTb 6€3 3anonHeHWs GOPMbI.

[anee Bbl yBraNTE BO3MOXKHbBIE TUMbI MPUMEHEHNA TEMNOOOMEHHNKOB. B NEBOM HIMKHEM
yrny 6yaeT yKa3aH CpoK AeCTBUA NULeH3uKW. [1prn NepBOM 3anycke NporpamMmmbl — 310 13 aHen,
KaK TONbKO perncTpauma nmueHsmm byaeT 3aBeplieHa umudpa nameHnTca Ha 59 aHen. Ha camom
Aene Ha 3TOM PerncTpauma 3aBepleHa, TMueH3na AeNCTByeT bes orpaHnyeHsa BpemeHn n ob-
HOBJIATb €€ He HYXKHO.

BepHyTbCa K cofepkaHmio 5
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@aiin  Hactpoiixu  Okro  Momous

0~ 25 [ & Orer | Cucrema C1 ~ mm Pycoii (Russian) ~ | Moang-bif pacer Pacuer noreps aaenenn Evaporator Performance Harpyar va korgencarop €5
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Vienapurens Konencarop Sononaiisep | | Menepurens

Nuersun crexaer uepes 13 aneit

[o BONpoCam perncTpaumy nporpammbl Bel MoxeTe 0bpallathca K CreLnaniictam rpynrbl
TeXHNYeCKown noaaep ki ts@danfoss.ru.

Huxe 6yayT NnpeacTaBneHbl yKasaHWA Ana pacyeTa NAacTUHYATbIX NasHbIX TEMAOOOMEHHN-
KoB ThMa BPHE 1 MnkponnacTnHuaTthix NasHbix TennoobmeHHnkos Tuna MPHE.

B nporpamme Hexact He ykasblBalOTCA pa3mepbl NaTpyokos. [TpucoeanHUTENbHbIE Pa3-
Mepbl Bbl MOXeTe NOCMOTPETb B NPanC-AIUCTe. Takxke B Npanc-InCTe eCTb ONuUMA CKaunmBaHUA
yepTexen TennoobmeHHKKoB B pdf dopmarte.

benbimu Kpy»KKamn B Npanic-nncTe ykasaHbl CKNaacKmMe MOAeny, YepHbIMI — 3akasHble. [na
OONbLIMHCTBA MOAENEN YKa3aHbl KOAbl 3aKa3a. ECiv Kof He yKasaH, 3HauuT HeOOXOAUMO OTMpa-
BWUTb 3aMpPOC Ha ero Co3aaHue C yKa3aHeM MOAEN 1 Pa3mMepoB NPUCOeANHUTENBHbIX MaTpyo-
KOB UVHXeHepam TeXHUUYeCKoW MOAAEPKKM XONOAMIbHOrO 00OpPYAOBAHWA Ha MO4Ty
ts@danfoss.ru . Cpok NocTaBKM 3akasHoM Mofenn byaeT coCTaBnaTb 5 Heaenb + 1 Hegena ans
COCTaBNEHMA U 3aHECEHNA KOfla B CUCTEMY.

Bo3MOKHble pasmvepbl NprcoeanHUTENbHBIX NaTPYOKOB MOXKHO MOCMOTPETb Ha CTP.20 Ka-
Tanora “TennoobMeHHVKM naacTrHyaThle nagHble Danfoss EnFusion, Tun B”.

BepHyTbCs K COfepKaHMio 6
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Moa6op pasnnUHbIX TUNOB TEMNTI00OMEHHNKOB
Ucnaputenb

1. OtkpownTe nporpammy Hexact, Boibepute “Vicnaputens”

I. New applicatic X ll

KoHgeHcaTo SKOHOMai3e WcnapuTtens Thermosyph

OpHOMha3HBIA WcnapuTenk p P KOHAEHCATOP o

WHdopmauma
3aKa3uMK

PekomeHgauwa

BnaHk dandocc

[Ina vcnaputene nogoaeT Kak cepust MPHE, Tak 1 BPHE. Y cepun MPHE meHbLue rnybunHa
KaHana, Bbllle TeNIOBOW MOTOK W Nydlle Tennonepeaaya, oOaHaKko, CTouUT obpallaTb BHMaHMe
Ha noTepu gaenexud. ECnv no kakum-nnbo napameTpam cepua MPHE He nogxoanT (Hanpumep,
Hy>eH Noabop ABYXKOHTYPHOrO TennoobMeHHMKa No CTOpoHe GpeoHa), To cneayeT BoblibpaTb
cepwio BPHE.

2. 3anofiHWUTe AaHHble Mo XMafareHTy 1 TeMNOHOCUTENIO 1 HaxkmuTe “Pacuet”.

Bce 3HayeHuUs napamempos x0/100UbHOU MALUUHbI, 8e/TUYUHA NOMeEPL 0aseHuUs, Nepezpesa
U m.0. HOCAM pekomeHOamesnbHbIt Xapakmep. 3Ha4eHUs NpusedeHs! C Ueslbio NOKA3dme Cd-
Mble pacnpoCMpaHeHHsle KOH@Uypayuu npuMeHeHUs menio0OMeHHUKO8 U He OOJKHebl
MPAkmMosamaeCsa Kak eOUHCMBEHHO BO3MOXHbIe 8apUAHMBbI. B Kax0om KOHKpemHom Criy4ae
napamempel 0719 N006opa Mens100bMeHHO20 annapama eelbupaem u ymeepxxodaem paspa-
60MYUK X0/100UTbHOU MALUUHbI/YCMAHOBKU.

e BbibepuTe NpOTUBOTOK, TeMNepaTypy KMAKOCTA Ha BXxode B TPB yKaxxiTe paBHOWM pasHOCTM
TeMMNepaTypbl KOHAEHCALWW 1 BENNYMHbI NMePeoxXaxaeHnaA

e YkaxuTe neperpes 5K (ecnn B T3 HET laHHbIX O BEIMUMHE Neperpesa)

e Ecnm TemnepaTypHbIX AaHHBIX MO CTOPOHE XNaAoHOCUTENA HET, TO OHWU NPUHMMAIOTCA Che-
ayoLM 06pasom:
tBbIX. X/TaAOHOCKTENA = tknuneHus xnagareHTa + 5K,
tBX. XNagoHOCUTEN = tBbIX. XNagoHoCKTeNa + 5K.

BepHYTbCA K COAEDXKAHMIO /
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e Jlna umnnepa (Boda B KayecTBe X/1afJOHOCUTENA) MUHMMAbHaA TeMnepatypa KUMNeHua
AO/MKHa bbiTb pasHon 2 °C. [pn TemnepaType kunerua Hike 2°C B Cilydae OCTaHOBKM BO-
AAHOrO HaCcoCa eCTb PUCK 3aMep3aHNnA X1alOHOCUTENA, YTO NPUBELET K pa3repmeTnsaumm
TeNNOOOMEHHMKA.

CTaHOapPTHBIN PEXUM ANA Ymnnepa:

tkuneHus xnagareHta = 2 °C
tBx.BoAbl = 12 °C
tBbIX.BOAbI = 7 °C

3. [lporpamma nokasblBaeT CMMCOK MofeNen, KoTopble byayT paboTaTs Npu AaHHBIX YCIIOBUAX:

=@ Danfoss Hexa

& Oaiin  Hacipoiiku  OkHo  Momouws - x

(-5 | & Orugr | Monssosatensckvii - mm Pycckwii (Russian) ~ Refprop = | Ha cknage | & Mopmd-bii pacuer Pacuér noteps AasneHws Harpyska Ha kowaercatop | &3

T_mn _ _ Tun TOka EAMHMLBI M3MepeHns Tapud(%) 3anac noe-T1 (%) MNnacTuHbl/Kon-so KaHane 06wan nnowaas (m”~2) HTC (W/m~2-K) P.D.1
© KorcrpyTopcknii () Mosepodhbii (© Pacuet nponsson-Th  (EEREERETE VIS 100 3 32 (15U)/(16U) 1,53 2206,2/2141,2 82,66
MpOV3B0AHTENBHOCTE THMA | HaliTu TKUMEHMUS 1 PACXOA TENNOHOCHTens ., DI18-E22 1 162,75 13,1 2 (LOEM)/(L1EM) 2 1785,7/1578,4 255,33t

Tun TOKa [OnmansHi saprarT-HP ~ .. DE2E62 1 171,96 12,1 62 (30EM)/(31EM) 3,3 1058,8/944,6 2941

JIMKTbI Mo pasmepy (BbicoTa * ILMpHHa; X mm
pasMepy Pl

MaKC. KOn-BO B NOAKNIOYeHNH |Mapannenst ¥ | |1 ¥

Hanpasnexue noToka

@ npotueoTok © MpamoTok a ™ B
CropoHa € xnagoHocuTes CTOPOHE C T
Tun cpeast [R404A '] [Bcna '] il
®asoBoe COCTORHME ~ KnakocTb ~| | Tun TOKa D55-EU-32 E bl P! 1] )
Abs. Pressure @) Pa @ 1Pa
- N - PacueTHble napamMeTpbl Konunuecrso CTopona c xnafoHocuTeneM CTopoHa C TenoHocMTEeNneM
Temr-pa HaCkILEHNs
BXO[Has TeMn-pa °C 5,58 12,00
(IR J TeMn-pa KMNeHA oC 2,00
Harpysxa 20,00 kw Meperpes K 5,00
3anac NOBEPXHOCTH 0,0 % Boix0/Has Temn-pa oC 7,00 7,00 L
DAKTOP 3arpAsHEHMA mA2-K/W Maccossiii Pacxon kg/h 6754 3438,0 1
BxoaHas Temn-pa 12,00 °C OBbeMHblid Pacxon m*3/h 3,438
BbIXOHas Temn-pa 7,00 °C Harpyaka kw 20,00
43,00 °C CpenHenorapudMUIECKIil TEMNEPaTYPHLI Hanop K 6,10
Tewr-pa kanerns 200 °C Tennosoii noTok Kw/m~2 13,072
500 K Abs.[laBnieHve KuneHus MPa 0,64

- — KacaTensHoe HanpskeHue Pa 133,64 45,62
Pacxoa Maccosoii ¥ I |

kg/h kg/h CeoiicTsa TennoHocuTens Konuuecrso CTopoHa c xnafoHocuTeneM CropoHa c TenioHocuTenem
MaKC. NoTepM AaBneHus 300,0 kPa 50,00 kPa Obluyte oTepH GaBneHws KPa 82,66 29,69
Kon-80 nnactu MoTepu NaBNEHNA B KaHanax kPa 83,04 28,35
MoTepU AaBNEHIs B MOPTax kPa -0,37 1,34
MoTepu A3BNEHUA B AUCT PUBLIOTOPE kPa 0,00
(CKOPOCTb B MOPTax m/s 3,42(Bxom)/9,45(Bbixof) 1,55
(CKOPOCTb B KaHanax mjs 1,66 0,39

Yucno PeliHonkaca
TexHuueckve ganHsie | [a6apuTbl

< [

Jluensns ucrekaet uepes 59 aHed

BaxHo!

TennoBom NOTOK He AoMmKeH npesbiwats 20 KBT/mM2.*

[ToTepw OaBNeHWA pernameHTMpyeT cam 3aka3umKk. OOblYHO MPUHMMAIOTCA NOTepW AaBne-
HMA: MO CTOPOHe ¢ppeoHa — He bonee 300k(a, a MO CTOPOHE XagoHOCKTENA — He bosnee
50kl Ta.

*[laHHbIV NapameTp obecneunBaeT ONTUMaNbHYO PabOTy TENNOOOMEHHKA MPW 3adaHHbIX
YCITIOBUAX.

BepHYTbCA K CofepkaHuio 8




ENGINEERING
TOMORROW

Q®arin  Hactpoiikn  OkHo  [Momouls -8
0 -5 Id @ Omwer | Monssosatensckuii ~ mm Pycckuii (Russian) - Refprop - | Ha cknage | & Moand-biii pacuer Pacuét noTeps masnenms Harpyska na konaencatop | €3
D B B HULbI aMepers  Tapud(%)  3anac nos-Tw (%)  MnacTurbyKon-so  Kamansi Obwas nnowazs (M~2)  HTC(W/m~2-K) P.D.1(kPa)  P.D.2 (k
@) KoucTpykropeknii () MosepouHelit (© Pacuer npouseog-Tn 5U)(16U) 1,53 2206,2/2141,2 82,66
MpoV3E0ANTENBHOCT TUMa | HaifTu TKUMEHMS 1 PACXOf TEM/IOHOCHTENa 162,75 13,1 22 (10EM)/(11EM) 2 1785,7/1578,4 255,36 21,85
TUN TOKa [OnTyMansHoti BaparT MP + 171,96 121 62 (30EM)/(31EM) 3,3 1058,8/944,6 294,18 7.97
[] MMMuTE NO pasmepy (BsicoTa * WWMpUHA) X mm
Makc. kon-80 & nogkovernn |Mapannenst = | (1
Hanpaeneue noToka
@ NpoTnBoTOK () NpaMoTOK q o
(CTOpOHa C XN130HOCUTE) CTOPOHa C T
Tn cpensl [ra04a ~|  [Bosa -
©a30BOE COCTORHME - JKMAKOCTD ~| | Tun TOka D55-EU-32 P 1( )
ADbs. Pressure @ MPa @ MPa
- - PacueTHbIe napameTpol Konnuecrso CTOpoHa C XNajoHoCHTeneM CTOpOHA C TENNOHOCHTENEM
TeMn-pa HacklleHs °C °C
i Bxoas Temn-pa °C 5,58 12,00

Ropiispal s - o TemMn-pa KANeH1A °C 2,00
Harpyska 20,00 KW Neperpes K 5,00
3anac nosepxHOCT o0 % BbIXOAHAA TEMM-pa °C 7,00 7,00
‘@AKTOP 3arpAsHEHNA m~2-K/W Maccosblii Pacxon ka/h 675,4 3438,0
BxopHast Temr-pa 12,00 °C O6BeMHbI Pacxon m~3th 3,438
BoixoHas Temn-pa 7,00 °C Harpyaka kw 20,00
43,00 °C CpeaHenorapudMYeckuii TeMnepaTypHeIit Hanop K 6,10
Temn-pa KineHus 2,00 °C Tennosok noTok kwfm”~2

Abs.[aBNneHHe KMMeHNA MPa 0,64

Meperpes - 500 K
<

[ »

4. MOoXHO 3aaaTb BbIOOP TennoobmeHHKKOB Thna BPHE.
Ecnv ona nprmeHeHva B KayecTBe UCMapuTena Ui 3KOHOMa3epa npeasiaraeTca Moaesb
TeNnnoobMeHHMKa 13 bonee yem 30 MacTH, TO HeO0OXOAMMO MCMOMNb30BaTh TEMI00OMEH-
HUK C OUCTPUOBIOTOPOM XMAKOCTU AN PaBHOMEPHOro pacnpeaeneHua xnafareHta no
BCEWM ero noBepxHoCTW. B 3Tom cnyuae Bbibepute “OnTrManbHbin BapuaHT BPHE-Q" ([nA
ABYXKOHTYPHOro TennoobmMeHHMKa - “OnTumanbHbii BapuaHT BPHE-DQ") 1 HaxkmuTe “Pac-
yet”:

[ Dan'gss Hexact(vs 6w RC-VicnapuTe
& oaiin  Hactpodiku  OkHO  [Momole - x
1 -5 | & Oruér | Monssosatensckwii - mm Pycckwii (Russian) - Refprop - | Ha cknase | & Moavd-biii pacueT Pacuét noteps Aasnenus Harpyska Ha korgencatop | &5
Tmn _ . HWLGI N3MEpeHns Tapud(%) 3anac nos-T1 (%) MAacTuHbI/Kon-Bo KaHans! 061as nnowaas (m~2) HTC (W/m~2K) P.D.1 (kPa) P.D.2 (kPa)
@) KomcTpykTopckuii () MoBepoHbIi () Pacuet nponssop-Tn [su/(ise) 153 2206,2/2141,2
MpOMzB0ANTENEHOCTE TUAA | HaiTK TKMNEHUS M PACXOA TENIOHOCATENs 162,75 13,1 22 (10EM)/(11EM) 2 1785,7/1578,4 255,36 21,85
Tun TOKa | ONTUMaNbHLIA BapHaHT-BPE = 171,96 12,1 62 (30EM)/(31EM) 3,3 1058,8/944,6 294,18 7,97
[ AvmnTe no - X mm
bHbIA BapUaHT-BPHE [
Makc. - = =r -
HBKC Konsosn lbHbIi BapuaHT-BPHE-Q| HW B
HanpaBnenyie o, ., it sapuarT-BPHE-DQ
(@) MpoTKMBOTOK q T o
cuTer CTopoHa C T
i cens A A
GasoBoe cocToRH Pl Divacocrs . | THnToka D55-EU-32 E bl M3MED 1( )
Abs. Pressure 7 i » @ MPa
- PacueTHble napamMeTpol Konuuecrso CTOpOHa € XNa[IOHOCHTESIEM CTopoHa C TENIOHOCHTESIEM

Temri-pa HachILEHs T °C

BxonHas Temn-pa °C 5,58 12,00
Koitisgpats - - Temn-pa KMnerus °C 2,00
Harpy3xa 20,00 kw Meperpes K 5,00 =
3anac NOBEPXHOCTA 0,0 % BblxoAHaA TeMn-pa °C 7,00 7,00
DAKTOP 3arpsisHeHIs mA2-K/W MaccoBbIil Pacxop, ka/h 6754 3438,0
BxopHas Temn-pa 12,00 °C OBbeMHbIN Pacxop, m~3/h 3,438
BeixoaHaa TemMn-pa 7,00 °C Harpyska kw 20,00
43,00 °C CpefHenorapudMUIeckuil TeMnepaTypHblit Hanop K 6,10
Temn-pa kuneHus 200 °C Tennosoi noTok kw/m»2 13,072 I
500 K Abs.[1aBNeH1e KUNEHHA MPa 0,64

- o KacaTensHoe HanpsaxeHue Pa 133,64 45,62
e Tl O
kg/h kg/h .

CeoiicTBa TennoHocuTensa Konuuecrso Cropona c xnagoHocuTeneM CropoHa C TensioHocuTenem
MaKC. NoTepH AaBneHns 300,0 kPa 50,00 kPa Oblute NOTepH AABneHI KkPa 82,66 29,69
(R ED IME T MoTepw AaBNeHUs B KaHanax kPa 83,04 _ 28,35

MoTepw nasneqna B nopTax kPa -0,37 1,34

MoTepy Aasneqna B ANCTpubbIOTOpE kPa 0,00

Cunnocth = nonTa ml A2(Byan\Q AS(Brivan) 155 =
< 1 v | Textudeckve fanHbie | Fa6apUTEI

JuueHsus uctekaeT uepes 59 aHer

5. YTtobbl coenatb pacyeT CKNafackowr Moaenu, 3ananTte B “loBepoYHbIN”, BbIOepuTe MOAENDb C
oyksor Q (DQ ana ABYXKOHTYPHOrO TEMIOOOMEHHMKA), CHM3Y YKaXKITE KOAMYECTBO Mia-
CTVH U HaxmunTe “Pacyet”:
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& oaiin  Hacrpoiiy  Owxio  Momows

0 - | @ Oruer | Monbsosatensckmii - mm Pycckuié (Russian) -

Refprop -

Ha cknase | & Moand-iki pacuer PacugT noteps aasnenia Harpyska Ha konaericatop | €3

Tvn

(©) KOHCTpyKTOpCKMii (@) MoBEPOUHBIi (©) PacueT NpousBoOa-T

Kon-so enurvu Mapannensr | (1

Hanpasnetie noToka

MPOV3B0AMTENEHOCTE TUNA | HaltTh TKUMEHHS W PACKOA TenNoHoCTuTens
Tun Toka (B3-052-Q ~| Tn kaanos
AT 1o pasepy (BbicoTa = Wipnra) x

un TOka EQMHALEI U3MEpeHMs
13-052-60-HQ 1

3anac noa-tn (%)

M7aCT uHbI/KON-80

Kawansi
(29H)/(30H) 2,96

06uwan niowaae (m"2) HTC (W/m~2-K) P.D.1 (kPa)

1208,1/1107,0 59,36

P.D.2 (kPa)

@ MpotusoTok (©) NpsmoTok

CTOpOHa € xnanoHoCUTer CTOPOHA C TeN/IoHaC)
Tun cpeast R404A - Bona -
a3080e COCTORHUE ~ KuakocTs -
Abs. Pressure @ 1Pa @ 1Pa

Tewn-pa HachiueHus

KOHLEHTpauns o

Harpyaxa 20,00 Kw

3anac NoBepXHOCTH %

DaKTOp 3arpAsHeHUs mA2-K/W
BxoaHas Temn-pa 12,00 °C
BbIXOaHaA TeMn-pa 7,00 °C
Temn-pa kuneHus 2,00 °C

500 K

e T o

kag/h kg/h
MaKc. noTepu AasneHns KkPa kPa
Kon-go nnactuH 60

PacueT

< il

[ mm »
Tun TOka B3-052-60-HQ b1 D 1(
PacueTHbIe NapaMeTpbl Konnuecrso Cropona c xnagoHocnTenem Cropona c TennoHocuTenem
BxoaHas Temn-pa °C 2,49 12,00
Temn-pa Kuners °C 2,00
Meperpes K 5,00 E
BhiX0aHas TeMn-pa °C 7.00 7,00
Maccoseiii Pacxoz, kg/h 6754 3438,0
OBLeMHII Pacxon ma3/h 3,438
Harpyska kw 20,00
CpenHENOrapUOMUMECKVI TEMNEpaTYPHLII Hanop K 6,11
Tenniosoi noTok kw/mA2 6,761 m
Abs.[lasnervie kunenus MPa 0,64
KacaTensHoe HanpsokeHie Pa 35,54 25,87
CBoiiCTBa TennoHocHTens Konuuecrso CTopoHa C XnafioHoCHTeneM CTopoHa C TennoHocHTenem
OBlMe NoTepM AABNeHNs kPa 59,36 12,61
MoTepu AaBneHIs B KaHanax kPa 16,56 12,06
MoTepy AaBNeHIs B NOpTaXx kPa 0,79 0,55
MoTepy AaBNeHIs B ANCTPUGEIOTOPE kPa 42,00

3 A0(RvANVA NA(RLvAN

CunnacTe 8 ponT
TexHuueckie naHHbie | Fabaputol

Jluuensua uctekaet uepes 59 anei

(CM. NYHKT 3), a Takke NOTepV faBNeHuA:

& 0aiin  Hacrpoiiku  OxkHo  [Momows
(3 -5 Id E& Omeér | Monbsosatensckuii ~ mm Pycckwii (Russian) ~ Refprop ~| Ha cknage | & Moand-biii pacuer PacugT notepb saenenus Harpyska a kongericatop | €3
'[wn ~ ~ wn TOKa EAVHULBI USMEPEHUA 3anac nos-Tu (%) MnacTuHb/Kon-80 KaHans! 06Lwas nnowaas (m~2) HTC (W/m~2K) P.D.1 (kPa) P.D.2 (k
() Konetpykropekuit (@) Mosepousiii Rl s = 052-60-HQ 1 (29H)/(30H) 2,96 1208,1/1107,0 59,36 12,61
MpOM3BOAMTEABHOCTb TVNA | HaliTi TKMMEHNS W PACXOA TENIOHOCUTENS — -
Tun TOka Tvn KaHanos @
NamuTsl No pasmepy (Boicota * WinprHa X mm
Kon-80 eAnHuU | Mapannenst ~ |1 ¥
HampagneHue roToka
@ MpotueoToK (©) NpamoToK m 0 ™
'CTOpOHA € XN1aJjoHoCHTer CTOPOHA C T
Tun cpeabl lR404A '] [Bopa v
a3s0BOE COCTORHME - KUAKOCTE v| | Tun TOxa B3-052-60-HQ v i )
Abs. Pressure @ 1Pa @ 1Pa
T TOERIELD - - - . PacueTHble napameTpbi Konuuecrso ‘CTopoHa C XnajjoHocuTenem CTopoHa C TennoHocHTenem
BxopHan Temn-pa °C 2,49 12,00
(R 5 TeMn-pa KHMeHUs °C 2,00
Harpyska 20,00 kw Neperpes K 5,00
3anac noBepxXHOCTU % BbIXOHas Temn-pa oC 7,00 7,00
DaKTOp 3arpA3HeHHs mA2-K/W Maccoselii Pacxon ka/h 6754 3438,0
BxosHan Temn-pa 12,00 °C 0BbemMHbIi Pacxon m~3/h 3,438
BbiIXOAHan TeMn-pa 700 °C Harpyska kw 20,00 o
43,00 °C CpenHenorapUdMUHEckIli TeMnepaTypHbli Hanop K 6,11
Temn-pa kyneHus 2,00 °C Tennosoit noTok kw/mA2
W 500 K Abs.[IaBneHue KMneHwus MPa 0,64

<

1

7. IOnanopgobpaHHo Mogenu TennoobmeHHrKa B3-052-60-3,0-HQ (30 6ap) Haxoamm B mpaic-

JINCTEe KOA 3aKa3a. HaxkaB Ha kog 021B4546, Bbl MOXeTe NpoBepUTb ero Hanmure Ha cknage
(Cpok mocTaBkK ByaeT COCTaBNATL He bonee 5 Heflenb), a TakKe CKayaTb apXMB YepTexel B
dopmaTe pdf. ObpaTnTe BHMMaHME, YTO eCi HEOOXOAMMbI MATPYOKM, OTIMYHbBIE OT YKa3aH-
HbIX B MPaNC-IMCTe, TO MOAEeNb OyaeT 3aka3HoW.
Hanpumep, onsa npumeHenua ¢ R410A Heobxoaum TennoobmeHHNnK B3-052-60-4,5-HQ (45
6ap) — 3aKasHaA MoAeNb, CPOK MOCTaBKM OyaeT COCTaBNATb 5 Heaenb + 1 Hegena ona co-
CTaBNEeHWA 1 3aHeCeHVa KoAa B cuctemy. [lna coctaBneHns koga HeobxoanMO ykasaTtb Tpe-
byemble pasMepbl NPUCOeAUHNTENBHbBIX MAaTPYOKOB.
BO3MOXHbIe pasMepbl NPUCOeAUHUTENbHBIX MaTPYOKOB MOXKHO MOCMOTPETb Ha CTP.20 Ka-
Tanora “TennoobMeHHVIKM nnactiHYaTble naguble Danfoss EnFusion, tun B”.

3anpoc Mofenn C ykasaHmem pasMepoB NpUCOeanHNTENbHBIX MaTPYOKOB HEOOXOAUMO OT-
MNPaBUTb Ha MOUTY TEXHMUYECKOWN NoaaepKkM ts@danfoss.ru

BepHyTbCa K coaepxaHmto
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8. OT MHXeHepa TexHNYeCcKom noaaepKku Bol monyunte Gann ¢ yepTexom AaHHOW MOAENW.
Bam Heobxoarmo NpoBepuThb YepTex 1, eCiv BCe BEPHO, 3aNpPOCUTb KOf Ha TeMNOOOMEH-

HUK.
(6#0-L¥0)-C00¥2L ‘ L1c02Dd H5/8(003) H1*3/8AC012>
Screw-Threed Weldad
Connection Connection
QLG ED &
ﬁ a1 e -
I
— & @
%r ‘ g
=
$33.5 @3
Nlr TN e
N
Techinical requirement:
aq The tolerances not specified here are all +/- 2mm
Design Pressure 3.0MPa
Testing Pressura{Ns) 4 5MPa
Design Temperature -196/+200C
Loak Hunting He
o Penfoss Codd Itea Mo lateain) Alm [elght (kp) Volume (L)
G N 021B4544  [T24005-047[ OS2 46 | 1842 | 12.238Kg PIEL/002slde 2070 /0304 slde
o 02184546  |T24005-048[ 052 50 12723 ] 13.30Kg [BI5L/Rl02side 2.26L /0304 Hig
021B4648 | T24D05-048|0so 60 15122 | 15.60Kg [P8eL /002 side 2730 /0304 sl
L3 [We
[Box “verscalry 2= 5 Seals | Size | Plate matedel: 310
A Ny e L= I B o
\\-—/_/ % l _4’ ! ! B3-052-r—3.0-Ho-
= E DIERCL1/R3CHS/8)
111 A 11 [ W NO.shtwring__jsigi SR4CHL 37842
chack |aparave) wisliation Drening
eaton | A0 e (T4
varty fomon | 20 T24005-(047-049)

10.Yepe3 Hepento Ko NOABUTCA B CUCTEME U €r0 MOXKHO OyfeT 3aka3aTb Y ANCTPUObIOTOPOB

OTAEN1a XONOANIbHOW TEXHUKM

BepHyTbCA K coAepKaHmio
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ENGINEERING
TOMORROW

Ucnaputenb-KoHaeHcaTop (AnA KacKagHbIX YCTaHOBOK)

1. OtkpoWTe nporpammy Hexact, BbibepuTe «/icnaputenb KOHAEHCATOPY:

Newapplicati X

KoHAeHCcaTo IKOHOMaI3e WcnapuTens Thermaosyph

0ﬂH()\1)a3H bl NcnapuTens p p KOHJEHCATOp on

WHdopmMaLma
3aKa3umK

PekoMeHaauma

BnaHk QaHdocc

[na ncnaputenen-koHaeHcatopos nogonaeTt kak cepua MPHE, tak n BPHE. Y cepun MPHE
MeHble rybunHa KaHana, Bbllle TEMI0BOW NOTOK 1 Nydlle Tennonepenaya, OaHaKko, CToUT 06-
pallaTb BHYMaHWe Ha nNoTepu AasneHuns. Ecnm no kakum-nnbo napameTpam cepusa MPHE He
nNoAxXoANT (Hanpumep, TpebyeTca bonblas MOLWHOCTL annapaTta), To cneayeT BblbpaTb cepuio
BPHE.

Bce 3HayeHuUa napamempos Xo100UTbHOU MAllUHbI, 8e/TUHUHA NOMepb 0a8/IeHUSA, Nepepesa
U m.0. HOCAM pekomeHOamerbHbIl xapakmep. 3Ha4eHUs NPUBeoeHs! C Ueslblo NOKA3dme CaMble
pacnpocmpaHeHHele KOH@pU2ypauuu NpuMeHeHUs menio0OMeHHUKO8 U He O0/IKHbI Mpakmo-
8aMbCA KAk eOUHCMBEHHO BO3MOXHbIE 8apUAHMbI. B KaxXO0M KOHKpemHOM Cry4dae napamempel
07159 N006OPa Mens100bMeHHO20 anNApama eslbupaem u ymsepxoaem pa3pabomuuk Xon00usTb-
HOU MAuIUH®l/YCMAaHo8KU.

2. 3anofiHuTe AaHHble Mo CTOPOHE MCNapUTENs 1 NO CTOPOHe KoHAeHCcaTopa, BbibepuTe “To-
BEPOYHbIN pacyeT’, yKaxknte MOAeNb 1 KONMUYeCTBO MNacTuH (MPOn3BONbHO, Aanee B 3aBW-
CMOCTI OT 3amaca NMOBEepPXHOCTK, TEMIOBOrO MOTOKa M NoTepb AaBneHua Bbl cmoxeTe
yMeHblLaTb/yBENNYMBATL KOMYECTBO MNACTUH, @ Takxe, B ClyYae HeobxoaMMoCTK, nepe-
XOOWTb Ha APYryo MOAENb TEMNOOOMEHHMKA).

e BbibepuTe NPOTUBOTOK.

o [leperpes v nepeoxnaxiaeHne ykaxkmTe cornacHo T3 (ecnv B T3 HMYero He Cckas3aHo, TO yKa-
xuTe neperpes 5K n nepeoxnaxaeHne 2K).

e [lo cTopoHe ncnaputena sbibepute TN cpefbl (Hanpumep, R134a);
TemMnepaTtypy *KNOKOCTU Ha Bxofe B TPB ykaxuTe paBHOW pasHuLe TeMnepaTypbl KOHOEH-
CaUML 1 BENTIMYUHBI NEPeOXaxaeHs;

BepHYTLCA K COAePKaHUIO 12
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TOUKa POChl — 3TO TemnepaTypa Ga3oBoro nepexona, T.e. B JaHHOM C/lydae HeoOXOo4MMO
yKazaTb Temnepatypy K1neHvs xnajareHTa BepxHen BeTBI Kackaga.

BeenuTe Harpysky Ha TennoobMeHHIK. Ecnm B T3 HET AaHHbIX, TO Harpy3ka MOXeT OblTb aB-
TOMAaTUYeCKM onpeaeneHa nNporpaMmmor nocse 3aflaHnAa MacCoBOro pacxoda xnajareHTa
BEPXHEW/HWKHEN BETBWN KaCkafa (CTOPOHa C WChapuTenem/KOHOEeHCAaTOPOM), MO3TOMY
OKOWWKO 1A BBOAA AAHHbIX MO Harpy3ke Ha TeMN00OMEHHNK MOXKHO OCTaBUTb MYCTbIM.

Mo cTopoHe KoHAaeHcaTopa BbibepuTe TMN cpeabl (Hanpumep, COy);
Temnepatypy Ha BXOAe B TEMNOOOMEHHUK YKaxuTe paBHOW TemnepaType HarHeTaHus;
TOUKa POChl — 3TO TemnepaTtypa $a3oBOro nepexoaa, T.e. B AaHHOM C/lyyae Heobxoarmo
yKasaTb TemnepaTypy KOHAEHCaUMM XNaareHTa HUXHE BETBI Kackaaa.

&8 Caiin  Hacrpodien  Owwo  Momows -8 x
D-BH| Pacuer - Oruér Order Handling | Monssoeatenscinii » mm Pyccwnii (Russian) ~ Refprop = | Hacxizge | & Mong-wii pacuer Pacuzr noteps gasnenna | &5
Tan
TnTOxa  Emmuamicnepews  Tepud(%)  Sanecnosu (%) MaceeKonso  Kamans Obwamnnowass (m*2)  HTC(Wjm*2€) PD.1(#a)  P.D.2(Fe)
(@ KocrpyxTopoanii O Mosepoursii () PacueT npomsson-Ti
HalfTit TKOHAEH-MN W PACXOA JHA-TH MO HAMPy3Ke
Tun TOKa | GrTumansHsit SapvaHTMPHE v
[ Aurret no pasmepy (Beicota * Linpiia)
Marc, kon-50 B noaxmosern | Mapannenro v | |1
Hanpasnerie noTora
@® TpotwsoTox O TMpsmotox
CTopoHa C ucapuUTeneM Cropona
Tun cpes! R134a v Yrnexucsii raz (CO2 v
Paszos0e COCTOAHUE
Abs. Pressure
TemMn-pa HacsIueHHa
KoHUEHTpaLMA
Harpyska 5,000 kw
Zanac nosepocT %
@aKTOp sarpRIHEHIS [ meaxm
MapameTpel Ha Exoe Tenn-pakna-TH Ha By BxoAHan TeMn-pa v
< <
CeoiicTea Ha BEIXOAE TMeperpes v Mepeoxnaxgerme v
. E_J«
Temn-pa o pocet °c [s =
Pacxon Maccoseiit Maccoseiii
[_Jwm [_Jwm
Marc. noTepn aasnerin Pa 50,00 | kpa
Ken-so nnactin
Pacser
Texrmsecse garrpe | 1a6apiTel
ﬂ,aﬂ ee HaxmuTe “Pacyet”
28 Danfoss Hexact(v5.2.11) - [BeeoBuymii RC-Wcnapurens kongercatop(3)] - X
&8 0sfin  Hacrpoiikn  Okwo  Momows -

D-5 3 & Pacer

Oruer Order Handling | Monssosatensckuii ~ mm Pycexnit (Russian) ~ Refprop ~ | Ha cknage | & Moaud-biii pacuer Pacucr noeps asoncrinn | €3

Ton

O KoncTpywropawsii (® MosepouHsIi () PacdeT npoussoA-TH

HaliTi TKOHAEH- 1 PACKOA MA-TH N0 HaTPYaKe

TunToka D22 v

Kon-soemuril |Mapannensro v| (1 v

Hanpasnerine noToxa

Tun TOka EQWHMLIbI MSHEDEHIS

3anac nos-Th (%)

TMnacTirsi Kon-s0 Karans

Obuwan nnowans (m~2)

(2aM)/(25M) 1,00

HTC (Wjm~24)  P.D.1(Pa)

907,1/1120,4 11,04

®azos0e cocToRHIE
Abs. Pressure

Tern-pa racoieris

Koruermpaws
3anac nosepxHOCTH %

©aKTOp sarpRHEHIa

M2k

BxoaHan TemMn-pa
<

Mepeoxnaractie
«
<

MapaveTpel Ha Bxoae TEHN-Da HUA-TH HE BY

<
Meperpes ~
«
<
Pacxon Maccossin Maccosbii
[ e [ Juk

Make. noTEpH RaEneHIR kPa 2

CaoiicTsa Ha Bbixone

Tern-pa Toust pocs!

Kan-go nnacTin

Facsér

Niuerans nerexaet yepes 59 anei

BepHyTbCA K coAepKaHmio

@ MporwsoTox O Npsmotor
Croporia c nerapuenen Cropora
Thn cpens R13% ~ Vrnexicne ras (CO2 ~

Tnn TOxka

PacueTHble napameTpbi
Exonran Tern-pa

Temn-pa Tou1 pocst
Meperpes

Mepeoxnaxnerite

Buixonras Tenn-pa
Maccoseii Pacxon

Harpyska
CpennenorapurALEcH TENnEpaT ypHEI Hanop
Tennosoii natok

Abs, flaBnenvie HacsiueHAR

KacaTensHoe Harprxerine

CBOICTBA TeNNOHOCHTENS
Ofume noTepH KaBneHHs

TloTepM naBReHIR B KaHanax
MoTepn nasnenis 5 noprax

MoTepn nasnenis 5 AnCTpHBsioTape
€xopocTs s nopTax

CKODOCTE & KaHanEX
Texrimecme nadrple | MaBapuTel

D22-50

Konnuectso
«c

K

K

L4

kah

kw

3

K jm~2
MPa

Pa

KOnMuecTso
Pa
Pa
Pa

EAMHHUBI HaMepeHna

CropoHa ¢ hcnapuTenem
8,63

-10,00

2,00

-8,00
1349

0,20
0,13

CTopoHa ¢ HcnapuTenen
11,04

8,22

1,82

0,00

9,84

1.45

1 (Napannenbhe)

5,00
4,427
4,850

CTOpOHa KOHAeHCALM
45,00
-5,00

3,05
16,58

Cropona KoHAEHCALIH
0,06
0,07
-0,01

0,41
0.06
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BaxHo!

PasHOCTb TemnepaTtyp Mexay CTOPOHOWM KMMeHWs 1 KOHAEeHCaLUW He AOMKHA NpeBbiWaTh
60 rpafycoB, B MPOTNBHOM C/lydae eCTb PUCK YTEUKM 13-3a TEPMUYECKOTO WOKa.
TennoBom NOTOK He AOMKeH npeBbiwats 20 KBT/mM2.*

MoTepw AaBneHWs pernaMeHTMpyeT cam 3aka3umk. ObblYHO MPUHMMAIOTCA NoTepu AaBne-
HWA: MO CTOPOHeE KunAllero ppeoHa — He 6onee 300 Kl1a, a NO CTOPOHE KOHAEHCMPYIOLLE-
roca ¢ppeoHa — He bonee 50 Kl a.

*[laHHbBIM NapameTp obecneynBaeT ONTUMabHy0 PaboTy TeMNO0OMEHHIKA NPW 3afaHHbIX
YCNOBMAX.

3anac nNoBepPXHOCTN OTPULIATENbHbIV — CeAyeT YBEMNUYNTb KONNMYECTBO MNACTUH U Bbl-
OpaTb CneayoLWm TUNoPasmMep TenIo0OMEHHMKA.
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3. Mo»KHO 3aaaTb Bbibop TennoobmeHHWKoB Trna BPHE. [1na atoro Boibepute B “loBepoyYHOM
pacueTe” TN TennoobmMeHHNKa 13 cepumn BPHE, ykaxunTe KonmMuecTBO NAacTuH 1N HaxkMUTe

"Pacyet”
8 Danfoss Hexct(v3.2.11) - [Beeobuuyit RC-Venapurens kowgencatop(4)] - X
&8 O®aiin  Hacrpoiikn  Oxvo  Momouys -8 x

1 -5 I @& Pacuer - Oruer OrderHandling | Monssosarenscknii - mm Pycckwii (Russian) - Refprop - | Hacknage | & Moand-biil pacuer Pacuer notepe aaanerng |
Tan

o TunTOka  Emvesausi ey pervn  3anacros-i (%) Maacesionso  Kawane Obuas mnowane (n*2)  HTC (Wjm~24) P.D.1(Pa)  P.0.2(Pa)
KorcrpykTopasth

o B3052-40+Q 1 i (15H)/(20H) 1,94 698,4/579,6 25,58 0,05

Kon-s0 equriny | Mapa: v v
Harpasn oxa
@® Nponvsorox O npaorox
CToporia ¢ venap Cropora
Tin cpea R134a v Yrnexucr {coz ~ 2
@asosoe cocTon Tun Toka B3-052-40-HQ EnnHnub wanepenna 1 (Tlapannenbho)
Abs. Pressure
B PacueTHbie NapameTpbi Konnuectso CropoHa ¢ HenaphTenem CTOpOHa KOHAEHCALIN
Exoavan Tenn-pa < 868 45,00
T < -10,00 5,00
o « 200
* K 200
mA2KM ES 8,00 7,00
MapaneTps! Ha sxoae Tenn-pa Mnn-Th Ha BY V. BrogHasTeMnpa v kah 1349 57,5
<E & ki 5,00
Cooiicrea Ha esxoae Neperpes v i ~ Typrii Hanop K 4,451
K K KW jm*2 2,580
= EREES MPa 0,20 3,05
Maccossii Maccosii Fa oz 20
[ e -
. . o - :Pnnnuecmo ;r:)oua < nenapurenem :);:puna KOHpleHGaL M
a , X
Kon-50 nnacris . 0 005
Pace KPa 0,10 0,00
a 14,74
mfs 2,61 011
mis 0.66 0.03 hd

Mpumeuanne: ana R410A 1 CO, MCNonb3yoTca MOAENN C MaKCUMabHbIM paboyrm aaBne-
Huem 45 6ap. MNpv 3TOM MakcMManbHoe paboyee AaBneHve TeNNOoOMEHHMKA AOMKHO YAOBe-
TBOPATb NMPOEKTHOMY 3HAUYEHWIO AaBNEHNA B IMHMM €r0 YCTaHOBKM.

4. [Ins nonobpaHHoOM Modenu TennoodbmeHHnKa D62L-E-40 Haxoanm B Npanc-nncre Kog 3a-
ka3a 021H0845. ObpaTuTe BHUMaHKeE, UYTO ecin HeobXxoayMbl MATPYOKK, OTIMYHbIE OT yKa-
3aHHbIX B Mpanc-n1cTe, TO Modenb OyaeT 3aka3HoW. [lna cocTaBneHus Kofda HeobXoaMMO
yKasaTb Tpebyemble pasMepbl MPUCOeaMHNTENBbHbBIX MaTPYOKOB.

5. 3anpoc Moaenn C ykasaHneM pa3mepoB NPUCOeAUHUTENbHbBIX NaTPyOKOB HEOOXOANMO OT-
NPaBUTb Ha MOUTY TEXHMUYECKON Noaaep KM ts@danfoss.ru

6. OT nHXeHepa TeEXHUYECKOM NoaAepPKKM Bbl monyumte ¢ann C yepTexxom AaHHOW MOAENN.
Bam HeobXoAMMO MPOBEPUTL YePTeX 1, ECAIN BCE BEPHO, 3aNPOCUTb KOA Ha TeNNO0OMEH-
HK.

BepHYTLCA K COAePKaHUIO 15
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Technical requirement:
[G41¢[T1 The tolerances not specified here are all +/- 2mm
591
DesignFressure{PS) 4.5MFa
Testing Pressure(N:) 5.6MPa
— DesignTemperatuns{TS) -196/+200C
o i Leak Testing He
T o (o A Cokle CoceTtmBo | Mode [platas{n) A{mm) [Welght (k)] Volume(L)
= 1|2 r FAP-101  |T24020-218 [DEEL-E 36 | 75t4 | Gllkg [L6eL/0i02alde LSGL/GI04ali
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/. L{epe3 HeOeto KO NOoABUTCA B CUCTeMe U €O MOXHO 6y,El,€T 3aKa3aTb Y ANCTPUOBIOTOPOB
oTena XONoANIbHOW TEXHWKM
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KoHpeHcaTop

1. OtkponTe nporpammy Hexact, Bblbepute “KoHaeHcaTop”:

I New applicatic = 28 =] |

KoHaeHcaTo SKOHOMai3e McnapuTens Thermosyph

OaHodasHbIi WcnapuTens - < KOHIEHEATOP o

WHpopmauma
3aKaz4MK

PexkoMeHaaLna

BnaHk daHdocc

[na koHoeHcatopos nogongeT kak cepua MPHE, tak n BPHE. Y cepun MPHE meHbLue riy-
OVHa KaHana, Bbllle TEMI0BOW MNOTOK 1 Nydlle Tennonepenaya, OaHaKo, CTOUT obpallatb BHN-
MaHWe Ha noTepu AaBneHuda. Eciv no Kakmm-nmbo napametpam cepus MPHE He nogxoant
(HampvmMep, TENOBOM MOTOK CIIMLLIKOM BbICOK), TO CleayeT BblbpaTb cepuio BPHE.

2. 3anoJiH1Te AlaHHbIE MO XTaflareHTy 1 MO TeNSTOHOCUTENO U HaxkmmTe “Pacuet”.

Bce 3HaueHMA napameTpoB XONOAWIBHOW MalWWHbI, BEIMYMHA NOTEPb AABNEHUA, nepe-
rpeBa v T.4. HOCAT PEKOMEHAATENbHbIV XapaKTep. 3HaueHnA NpUBeAeHb! C LIENbIO MOKa3aTh Ca-
Mble PaCNPOCTPaHEHHbIE KOHQUIYPaALUW MPUMEHEHNA TEMNOOOMEHHNKOB W HE AOMKHbBI TPaK-
TOBATbCA KaK €MHCTBEHHO BO3MOXKHbIE BapUaHTbl. B KaXaoOM KOHKPETHOM C/lyyae napameTpbl
Ans noabopa TennoobMeHHOro anmnapara BblOMpPaeT 1 yTBePXAaeT Pa3paboTUmK XONOAMAbHON
MaLUMHbI/YCTaHOBKN.

e Bbibepute NpoTMBOTOK, TemnepaTypy GpeoHa Ha BXOAe YKaKuUTe paBHOW Temnepatype
HarHeTaHWA (yka3aHa B BbIrpy3Kke Ha KOMMpeccop)
e YKaXknTe nepeoxnakieHue cornacHo T3 (ecnm HeT gaHHbIX No T3, TO 0OblYHO Mepeoxna-
XIOEHMe NMPUHMMAIOT PaBHbIM 2K)
o (TaHOAPTHbLIV PeXVM ON1A KOHeHcaTopa:
tdpeoHa Ha Bxoae B KoHaeHcaTop = 75 °C
tkoHaeHcaummn =45 °C
[TepeoxnaxgeHne = 2K
tTennoHocuTena Ha sxofe = 20 °C
tTennoHocuTena Ha Boixoge = 40°C

BepHYTLCA K COAepHaHUIO 17
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3. Tlporpamma nokasbiBaeT CMMCOK MOAENer, KoTopble OyayT paboTaTb NP AaHHbBIX YCIOBUAX:

& oaiin

Hactpodikn OkHo  [Momouws

O-E | & omer

Monbsosatenbckvid - mm Pycckni (Russian) -~ Refprop - | Ha cknase

4 Moaud-biii pacuer Pacuér noTepb Aasnena Evaporator Performance | &

T Tun TOKa EAWHWLB! M3MEPEHWUSR Tapud(%) 3anac noB-TH (%) MnacTuHel/Kon-80 KaHane! 06Lan nnowaas (m"2) HTC (W/m~2-K) P.D.1(k
@ KomcTpykTopckuit  (©) MosepouHbIi () PacueT npovnsson-Tn 1 (20M)/(21M) 0,84 1975,9/1931,5
MpouM3B0ANTENEHOCTE TUAA | HAlTI TKOHAEH-WA U PacXOf TEMOHOCHTE, ' DSS5-H-12 1 118,41 48 12 (sH)/(6H) 0,51 3443,7/3286,1 339
Tun Toka m} D62-14 1 158,09 1.2 14 (6M)/(7M) 0,66 2504,5/2475,2 10,09
T S —— . . D62-H-14 1 158,00 14 14 (BHY(TH) 0,66 2541,2/2507,3 22,1
D118-H-10 1 251,08 11 10 (4H)/(5H) 08 2282,8/2055,2 15,96
MaKc. Kon-80 B MOAKNIOYEHN | Mapannenbt v | (1. ¥ D118-10 1 251,08 28,8 10 (@M)/(sM) 0,8 2667,0/2070,0 21,94
Hanpasnexye noToKka
@) NpotusoToK ©) NpamoTok T m | B
CTOpOHa € XNafoHOCUTEr CTOPOHA C T
Tun cpeabt [R404A '] ’Bona 'l il
©a30B0€ COCTORHUE - JKnakocTs ~| | Tun TOKa D22-42 E bl 1(
Abs. Pressure @ MPa @ MPa
. - = - PacueTHble napameTpol Konnuecrso CTopona C XnagoHocuTeNeM CropoHa C TenoHoCHTENIEM
BXOfHas TemMn-pa °C 75,00 20,00
Koans i J Tewn-pa KoHEeHCaLMN oC 45,00
Harpy3ka 20,00 kw MepeoxnaxaeHue K 2,00
3arnac flosepxHOCTH 0.0 % BoIxOAHas TeMn-pa °C 42,69 40,00 |
DaKTOP 3arps3HEHMs ma2-K/W Maccossiii Pacxon, kg/h 459,9 861,9 3
BxoaHan TeMn-pa 20,00 °C OBBeMHBIN Pacxon, m~3/h 0,863
BbixoaHas TeMn-pa 40,00 °C Harpyska kw 20,00
75,00 °C CpenHenorapudMU4ECKIil TeMNEpaTypHIil Harop K 12,33
TeMr-pa KOHAEHCALIMN 4500 °C Tensiosoi noTok kw/m~2 23,810
200 K Abs.[JaBneHne KOHAEHCALNK MPa 2,04
= = KacaTenbHoe HanpsaxeH1e Pa 7,72 6,80
o= T o 1
kg/h ka/h .
CeoiicTBa TennoHocuTens Konunuecrso CTopona c xnafoHocuTeneM CTopoHa C TenoHocMTEeNneM
MaKC. NoTepM AaBneHus 50,00 kPa 50,00 kPa Oblute NOTepH AzENEHHS P2 3,89 487
Kon-go nnacTut MOTepU AaBNEHIS B KaHaNax KkPa 4,29 3,78
MOTepU JaBNeHIs B MOPTax kPa -0,40 1,09
(CKOPOCTb B MOPTax m/s 4,27(Bxon)/0,53(Bbixof) 0,94
(CKOPOCTb B KaHanax mjs 0,44 0,16
Yucno PefiHonbaca 395
T TENNOOTAAUM W/ma2-K 29226 6639.6 =
< I v | Texrmdeckne garnsie | Fa6apuTeI

JNvueHsua uctekaet uepes 59 aHed

BaxkHo!
Tennosoit NOTOK He AomKeH npesbiwaTb 20 KBT/m?.*

HOTepl/I OaBNEHNA PErTMaMeEHTNPYET CaM 3aKa34nK. OO6blYHO NMPUHNMatOTCA MOoTepu OaBle-

HVS MO CTOPOHe GPEeoHa M NO CTOPOHEe TennoHocuTens He 6onee 50k(a.

*[1aHHbIN NapaMeTp obecneurBaeT ONTNMalbHYO pa6OTy TennoobMeHHMKa MNP 3aaHHbIX

YyCJ1OBUAX.

Cpa3sy MOXHO NnepemnTi K NOBEPOYHOMY pacyeTy, YKka3aTb MOLESb W KONMYECTBO MIacTVH.
B naHHOM crydae TennoBol NoTok 6onblie 20 KBT/M?, noatomy paccuntaem mogens D22 Ha 50

M1aCTUH:

F |
BHumaHme u

/2. BHumanwe: MNoTepw gasneHwnA B NoOpTax CoOCTaBAAWOT: 28% OT
£ !3\ OBLWMX NOTEPL B TEMAOOBMEHHMWKE, 3TO CAVLLKOM MHOTO.

R
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Danfil

Thn

Mesugrais crexaeT yep=s 59 amed

Tun TOka  EgetagioMepennn  3anacnoeTH (3] MnacTunwonso  Kaane Cfwaa nnowaas (M~21 HTC [~ 2-k)
HOHCTRYRTORCRAR @) Moeepc-Het (20 PRCHET NpOMBES-TH (2 \ 1807, 1116076
b HT &M H HaiiTH TROHGEH - M PACN0S TENNOHODITE. |
Tun Toka | GEE =|
{HTH N F aerry (Bh 3 T LLIHpHH;
Kon-Bo eannm |Napannems: = | (1 =
HETRANEHHE NOTORS
B MeomanTan NpsmioTox - =
CTOpCHA © XMAanHooATer CTopoHa © TEnnoHoo,
THR Cpseile |Ranan, = |Bosa - &
SRHE0E CEITIANIE - HaRRCTE - | | Tn TOKa b22-50 E ot n3ree e 1
. Fressure . " = PRCUET b2 NBPIHET b o B CT B0 CTOPOHE © 3N B OHOOH TEAEH CYOPOHR © TEMMOROCHT MM
S — B Ten-pa o 500 i
(EIE=T=0D Tenn-pa KorgeHCaUn c 4500
Harpyaea 20,00 L] [ K 20
3AN3C NOB2EXHOCTA 5 BHXCANE TEMN-DA aC 4259 40,00 |
BETEp IR A2 Hacooewi Packod, kgt 4399 61, i
Bxoapa TEMN-D 20,00 T Ofsanuii Facxon, m~3h 0,863
Bl SOaAHES TEHN-0a A0 = Harpyaia L 20,00
W TEOD °C Cpeanenorapsatecanii TEMNERATYRNKI nanop K 2
e ——— 4500 A0 Ternash noToK kg
‘W‘ zm K ks, Mz s KOHIEHEIHE MPa 204
Pacxod e o RECaTRbH0E HANps e e 553 015
kol b Coalcrea TennaocTens HomuecTne CTopona © XNaRoHOOHT RN e Cropama C TennorocHTeneM
EROERER T 52 52 Ofiupse NOTERA GAENSHIA kFa 58 3,50
(TS sa THOTREH QEENERH B KNS kP2 3 2
FaceeT MoTepH AAENELE B NopTax kFa -0,39 1,03

CHEPOCTE B NOPTAN e 4 F A By 0,5 3 (Bisany) 54

CROpOCTE B KaHAnan ms 03T 0,13

HACe Pl ca 332

Enshediasaent TEOncomanun LWL LR FEET LLEET ] =
] m b | Tesunuecne faeeioe |[AGHNTE

TennoobmMeHHUK noaxoguT no BCeM napameTpam, OHako rnporpaMma BbIBOAUT yBEAOMIIE-
HWE, YTO MOTEeEPU AdaBleHNA B MOPTax bonblie 25% oT Bcex noTepb AaBleHNA MO CTOPOHE Ter-
noHocutena. Ecnu CKOPOCTb TerIoHOCNTENA B NOPTax MeHbLUE 7,2 M/C, TO Ha JlaHHOe npeay-
npexgeHne MOoXHO He O6paLLl,aTb BHMMaHWE, B MPOTUBHOM CJlyYae CTOUT Bbl6paTb CJ'Ie,EI,yPOLLI,I/IVI

TUMOPa3mep TeMNNO0OMEHHWKA (C 6OMbLVM AVAMETPOM NOPTOB).

4. MoXHo 3adaTb Bblbop TennoobmeHHmkos Tvna BPHE. [Ina atoro Boibepute “OnTrManbHbIi

BapviaHT BPHE" n HaxxmuTe “Pacyet”:

& oaiin
0-5 H@ & omner

Hactpodikn OkHo  [Momouws

Monbsosatensckuii - mm Pycckwii (Russian) ~ Refprop +| Ha cknage | & Moaud-iid pacuet Pacuét noteps dasnenus Evaporator Performance | €5

Tvn

. N N Tun TOKa EAWHWLB! M3MEPEHUR Tapud(%) 3anac nos-Tu (%) MNnacTuHel/Kon-8o KaHane! 06Lan nowaas (m"2) HTC (W/m~2-K) P.D. ~
©) KoncTpykTopckuin () MoBepouHsIi () PacyeT npoussoa-Tn .. B3030-16-H 1 (7H)/(8H) 0,32 5318,4/5270,2
MPOVZBOMTENSHOCTL TMM | HalfTw TKOHMIeH-M M Pacxofl TennoHocuTe, p,, B3-020-38-H 1 136,45 0,2 38 (18H)/(19H) 0,72 2256,8/2253,3
Tun TOKa [ONTHMARBHAI EapHaHT-BRI . B3-052-14-H 1 165,02 69 14 (BH)/(7H) 0,61 2912,9/2725,0
o - “u 3 . .. B3-052-16-M 1 176,85 55 16 MEM) 0,71 2416,0/2290,6
MMATBI MO pasmepy (BbicoTa * LnphHa, X mir
pasuepy P L B30Sz20L 1 200,48 0,6 20 (OLAI0L) 092 1777,6/1767,8
MaKc. Kon-80 B MOAKNIOYEHN | Mapannenbt v | (1. ¥ . B3-027-40-H 1 220,2 16 40 (19H)/(20H) 0,95 1730,7/1704,0
Hanpasnetite noToka a .. B3-0958H 1 310,34 18 8 (BH)/(@H) 0,57 2972,9/29207 26,7
© NpotusoToK (©) npamoTok < = ] b
CTOpOHa € XNafoHOCUTEr CTOPOHA C T
Tun cpenst [Ra04A ~| [Bom - [l
©a30B0€ COCTORHUE - KnarocTe ~| | Tun TOxa B3-030-16-H E bI p 1(
Abs. Pressure @ MPa @ MPa
e — - = - N PacueTHble napameTpol Konnuecrso CTopona C XnagoHocuTeNeM CropoHa C TenoHoCHTENIEM
P2 = BXOfHas TemMn-pa °C 75,00 20,00
Komie sy Pl J Tewn-pa KoHEeHCaLMN oC 45,00
Harpy3ka 20,00 kw MepeoxnaxaeHue K 2,00
3arnac fosepxHOCTH 0.0 % BoIxOAHas TeMn-pa °Cc 42,69 40,00 |
DAKTOp 3arpAsHeHNA mA~2-K/W MaccoBeii Pacxon ka/h 459,9 861,9 1
BxoaHan TeMn-pa 20,00 °C OBbeMHBI Pacxon m~3/h 0,863
BblxoaHan Temn-pa 40,00 °C Harpysxa kw 20,00
75,00 °C CpenHenorapudMU4eCKiil TeMnepaTypHbiil Hanop K 11,79
TeMr-pa KOHAEHCALIMN 4500 °C Tensiosoi noTok kw/m~2 62,112
200 K Abs.[JaBneHre KoHAeHCaLnK MPa 2,04
= = KacaTenbHoe HanpsaxeH1e Pa 105,87 83,90
o= T o 1
kg/h ka/h .
CsoiicTBa TennoxocuTens Konuuecraso CTopoHa ¢ xnafoHocuTeneM CropoHa c TennoHocuTenem
MaKC. NoTepM AaBneHus 50,00 kPa 50,00 kPa OBlte noTEpH AaBREHAS Pa 45.51 36,15
Kon-go nnacTut MOTepU AaBNEHIS B KaHaNax KkPa 45,57 36,11
MOTepU JaBNeHIs B MOPTax kPa -0,05 0,04
(CKOPOCTb B MOPTax m/s 1,52(Bxom)/0,19(Bbixof) 0,34
CKOPOCTb B KaHanax m/s 0,91 0,30
Yucno PefiHonbaca 937
T TENNOOTAAUM W/ma2-K 93396 15986.5 =
< [ » | Texnuueckue darHsie | Fa6apuTel

JNvueHsua uctekaet uepes 59 aHed
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5. YTobbl caenatb pacyeT CKafACKoM Moaenu, 3anauTte B “lloBepoyHbIn”, BbibepuTe Moaess,

CHM3Y YKaXKNTE KOMMYECTBO MIaCTUH 1 HaxmmnTe “Pacuet”:

&4 Danfoss Hexa

& Oaiin  Hactpoiiku  OkHo  Momows

0 -5 | & Orugr | MNMonvsosatensckvii - mm Pycckwii (Russian) ~ Refprop = | Ha cknase | & Moaud-bii pacuer Pacuér notepb aasnenwa Evaporator Performance | &

.Tmn N N Tun TOKa EAWHWLB! M3MEPEHWUSR 3anac noB-TH (%) MnacTuHel/Kon-8o KaHane! O6was nnowaae (m~2) HTC (W/m~2-K) P.D.1 (kPa) P.D.2 (k
() KorcTpyTopcimii (@) Moseposkbiii () Pacuet nponzsoa-Th  NEEERIESIET TN (14H)/(15H) 1,43 1708,4/11389 5,53
MPOVSB0AMTENLHOCTb TUNa | HalTH TKOH[IEH-MM M PAacXOf] TEMIOHOCHTE,
Tun Toka Tunmanos [ <)
Nt No pasmepy (BoicoTa * WupnHa) X mm
Kon-so eavhnu | Mapannenst ¥ (1
Hanpasnexye noToka
@) NpotusoToK ©) NpamoTok T m B
CTOpOHa € XNafoHOCUTEr CTOPOHA C T
Tun cpeabt [R404A '] ’Bona 'l il
©a30B0€ COCTORHUE - JKnakocTs ~| | Tun TOKa B3-052-30-H E bl L3 1(
Abs. Pressure @) MPa @ MPa
. - - - - PacueTHble napameTpol Konnuecrso CTopona C XnagoHocuTeNeM CropoHa C TenoHoCHTENIEM
BXOfHas TemMn-pa °C 75,00 20,00
Koans i Ea EE TeMn-pa KoHAeHCaLMM °oC 45,00
Harpy3ka 20,00 kw Mepeoxnaxenue K 2,00
3anac nosepxHOCTH % BbixoaHas TeMn-pa °C 42,69 40,00 B
DaKTOP 3arps3HEHMs ma2-K/W Maccossiii Pacxon, kg/h 459,9 861,9 3
BxoaHan TeMn-pa 20,00 °C OBBeMHBIN Pacxon, m~3/h 0,863
Bbix0aHaa TemMn-pa 40,00 °C Harpysxa kw 20,00
75,00 °C CpenHenorapudMU4ECKIil TeMNEpaTypHIil Harop K 12,30
TeMr-pa KOHAEHCALIMN 4500 °C Tensiosoi noTok kw/m~2 14,006
200 K Abs.[JaBneHne KOHAEHCALNK MPa 2,04
- " KacaTenbHoe HanpsaxeH1e Pa 11,94 6,58
o= T o 1
kg/h ka/h .
CeoiicTBa TennoHocuTens Konunuecrso CTopona c xnafoHocuTeneM CTopoHa C TenoHocMTEeNneM
L2 I ] &= 2 O6lWMe NoTepu A3aBNEeHUA kPa 5,53 3,10
Kon-go nnacTut 30 MOTepU AaBNEHIS B KaHaNax KkPa 5,56 3,07
MoTepU AaBneHIs B MopTax kPa -0,03 0,03
(CKOPOCTb B MOPTax m/s 1,13(Bxom)/0,14(Bbixof) 0,25
(CKOPOCTb B KaHanax mjs 0,23 0,08
Yucno PefiHonbaca 398
T TENNOOTAAUM W/ma2-K 2613.1 5614.4 =
< I + | Texrmdeckne garnsie | Fa6apuTel

JNvueHsua uctekaet uepes 59 aHed

6. lNpoBepbTe TEMNOBOV MOTOK M NOTEPW AaBNEHMS (CM. NMYHKT 3):

5 Dantass Hex
B madn  HaopoRmn Do Movoss
J = i3 b & Omuer | Nomeacesrenscedi - mm Pycoosd (Russian) = Refpeoa =) Ha ooaae | & Moawg-wib pacssr  Pacsst notens aamaerds Svaparstos Perfoemence |88

Myieroves werexaer uepes 59 aresi

W 3anac nos-TH 3] FINSCT HHEHOT- B Oz nnoupak (m= 3
HORCTRyRTOpCRn (0 Mg L PRCHET MOOMGBL0-TH F145)
O H T N | HailTh TroHGen-481 1 P00 TENnoHoome:
oo ——
IHTH o parmerry (BHCOT * LWNpHH:
Kiv-B0 eauuiy | Mapanneme: = |1 =
HarpanneHiE noTosa
B NpamETon TIpRGTOR p = .
CTOpoHa ©XMAASHOOATEr CTOpoH £ T
TH ok |Rapan =|  [Bona x| :
CEE0E0E COCTORHHE - BHIROCTE - | T Toma B3-052-30-H Enmiai ismep 1 {Map:
ieFroue = = PRoueTHEM: MapareTpe Hanwecrea CTopama CnapnaeocHT enes CTopona © TENADHOOHTEAEN
TEMN-F2 HACHIWEHHA [ o 75,00 000
KOHUFHTEBURA Teman-pit HOHEHCALEM L 45,00
Harmyra 20,00 L Mepenenzegemne K 2,00 |
FNaC NOBSRKHOCTH E Brixoaan TEW-EE o 42,69 40,00 L
SaTOp AR m2-R Haconessi Pacoy kath 453,3 519 M
Bxoama TEMn-p 20,00 "C OfieH Facnn w3 0565
Bbs0ana Teun-ga 4,00 5 Harpyaa [ 000
T —— - 500 °C Cpanenaraguafiiy BCRa TEWREATYDH- Hanap K 12380
T Ty - 4500 o0 Termoead naTa kim~2 14,0005
00 K Abs. flarneee porgEnCIUN MP2 o
Pacxog, ey o KRCATRNpH0E HaNDE e " 11,4 6,58
kgh kah CraoilcTEa TEMBHICAT EnR HommuecTon CTOPOHS & KN30 DHOCHT SN CTOpata © TEMmS0CNT S
R EER TN ) [ 52 OfiLpe NOTERM SAETEHHR kFa ] 3,10
Han'so mnacr ik 20 TVTREH QEENEHT B KEENEE kP2 556 37
TaTepH QAEEnEEE B Iopra kFa -0,03 0,03

CrapecTs B NOOTa% s 1,13 By 14{Eemon) .25

CROpOCTE B KaHAnan ms 023 o,o8

Ml P00 ca 398

Krwhibia sassT TN WmeE FRIEL 5R14.4 =
] m b | Tesnnuecne faeeoe |[RGHNTE

7. [na nogobpaHHoM Mogenu TennoodbmeHHmnKa B3-052-30-3,0-H (30 6ap) Haxoamm B nparic-
NnCTe Kop 3akasza 021B4629. ObpaTuTe BHIUMaHWE, YTO eCiv HEOOXOAMMbI NAaTPYOKK, OTAMY-

Hbl€ OT YKd3dHHbIX B I'Ipal7IC-J'|l/ICTe, TO MOJeSTb 6y,£l,eT 3aKa3HoW.

BepHyTbCa K coaepxaHmto
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Hanpumep, ana npumeHeHnss ¢ R410A, Heobxoanm TennoobmeHHuk B3-052-30-4,5-H
(45 6ap) — 3aka3HaA Mofaenb, CPOK NOCTaBKM OyaeT COCTaBNATb 5 Heaenb + 1 Hepena anA
COCTaBMEHMA M 3aHEeCeHMA KOAa B cucTeMy. [1nAa cocTaBneHua koga HeobXOAMMO yKaszaTb
Tpebyemble pasmepbl MPUCOeAMHUTENbHbIX MAaTPYOKOB.

8. Bo3MoHble pazmepbl NpUcoeanHUTENbHbBIX MAaTPYOKOB MOXHO MOCMOTPETL Ha CTP.20 KaTa-
nora ‘TennoobmeHH1KM naacTuHyaTble nagaHble Danfoss EnFusion, Tvn B”.

9. 3anpoc Moaenn C yKasaHneM pa3mepoB NPUCOeAUHUTENbHbBIX NaTPyOKOB HEOOXOANMO OT-
MPaBUTb Ha MOUTY TEXHMUYECKON Noaaep KM ts@danfoss.ru

10. OT nHXeHepa TexHUYeCKom Noaaepxku Bbl monyumte ¢ann ¢ 4epTexxom AaHHOW MOAENN.
Bam HeobXxoAMMO MPOBEPUTL YepTeX 1, eCAIN BCE BEPHO, 3aMPOCUTL KOA Ha TeNNO0OMEH-
HUK.

(pLo-EL0-500he L1z HL'L/BL010)
Scrow-Thread Welded

Cannection Cannection

il A
o {1 aL

o _

- !

29
2l
29

e PER)
8335 ,.;~
B | B S A
N o
_ Techinical requirement:
The tolerances not specified here are all +/- 2mm
Design Pressure 3.0MPa
Testing Preasure(Ns) 4 5MPa
Design Temperature -196/+200C
Leak Hunfing He
a4 o g odo Yolume (L)
g % 154L/0107 wide 0851 /07304 sidg
= ALL/CLEE side 1320 /0304 side
g LBEL/ULIC atde 175U /G304 alde)
25L/0102 skde 226170304 nidg
BPL/0102 pide 2.7 3L/Q304 widg

Puojuten | Sows | Sz | Flate matedal: L
—1 R [ Connedtion - 304 |
= | 15 ver 304 |
B3-052-+—3.0-H-

[F1R2CL1y/ RIR4CHL /8)
Danfoid, i

[24005-C073-077

11.Yepes Hepento Ko NOABUTCA B CUCTEME U €r0 MOXKHO OyaeT 3aka3aTb Y ANCTPUObIOTOPOB
OTAEN1a XONOANIbHOW TEXHUKM
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OpHodaszHbIN Tennoo6MeHHNK

Mpumep N21. MpomeKyTOUYHbIN KOHTYP
1. OtkponTe nporpammy Hexact, Bblbepute “OgHodasHbIn":

- New applicatic = 25 =) .I

KoHgeHcaTo IKOHOMal3e WcnapuTens Thermaosyph

OﬂH(XbaSH bl McnapuTens p p KOHZeHCaTOop on

WHdopMaLma
JaKas4MK

PekoMeHaauma

BnaHk QaHdocc

[na ogHoda3HbIX TeNN00bMeHHMKOB bonbLe nogonaeT cepus BPHE ¢ nnactnHamm L (mak-
CMANbHO CHIKEHbl NOTepW AaBneHus).

2. 3anofiH1TE JaHHble MO NepBOW 1 BTOPOW CTOPOHAM:

Bce 3HadveHus napamempos Xon00u1eHOU MAlUHsl, 8e/1UYUHA NOMepb 0asieHUA, nepezpesa
U m.0. HOCAM pekomeHOamersibHbll xapakmep. 3Ha4YeHUs npusedeHsl C UesIblo NOKA3ame Camble
pacnpocmpaHeHHele KOH@pU2ypauuu NpuMeHeHUs menioo0OMeHHUKO8 U He 00/KHbI MpPakmo-
8aMbCA KaK e0UHCMBEHHO BO3MOXHbIe 8ApUAHMbI. B KaXXO00M KOHKpemHOM Criy4ae napamempel
0718 No0bopa mens100bMeHHO20 annapama 8elbupaem u ymeaepxoaem pa3pabomyuk X0/100U/Tb-
HOU MAWUHbI/YCMAHOBKU.

[0 NnepBOW CTOPOHE:

e Bbibepute NPOTUMBOTOK, MaKCMMasbHble NOTEPU AaBAEHMA NO 0berM CTOPOHAM YKaxmTe
cornacHo T3 (0bblYHO NpuHMMatoTcs 50 KIa).

e B nporpamme MOXHO 334aTb Harpy3Ky Ha TEMIOOOMEHHVK 1 TemMnepaTypbl BXOAa W BbIXOAA
BeLleCTB MO 0berM CTOPOHaM, TOrAa aBTOMATMYeCK OyayT pacCyMTaHbl MAaCCOBblE pac-
Xombl. VInn e MOXHO yKa3aTb MacCOBble pacxofbl, yopaTb Harpy3ky v OCTaBWTb AaHHbIE
BXO[la 1 BbIXOAa MO KaKoW-1MOO 13 CTOPOH, MO APYron CTOPOHE YKa3aTb TObKO OAHY TeM-
nepaTypy, BTOPOE 3HauyeHre TemnepaTypbl MPOrpaMmMa pacCcymTaeT aBTOMATNYECKN.
[anee HaxmnTe “Pacyet”
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3. HporpaMMa MOKa3biBaeT CNNCOK MOAENew, KOTOpPbIE 6yﬂ,yT pa6OTaTb MNP aHHbIX YCTOBUAX:

E[_)anims Hexact()

2 oain Hactpoidkv  OkHo  lMomouwb
-5 | & Oruér | MNonbsosatensckwid - mm Pycckuii (Russian) - Refprop - | Ha cknage | & Moaud-biii pacuet Pacuét notepb gasnequs |
T"m - - Tun TOka EAnHUUbI M3MepeHms Tapud(%) 3anac noe-Tn (%) MnacTukbi/Kon-80 KaHanb! 06uwan nnowans (m*2) HTC (W/m~2-K) P.D.1 (k
@) KomcTpykTtopckuii () MoBepouHbIi (©) Pacuet nponssop-Tn 1 (12H)/(13H) 1,22 4490,9/4085,0
MpOU3BOANTENBHOCTE THMa | MOBEPOYHLIA PAcHET CTOPOHBI 1 N0 Harpys! p.. D62-36 1 144,14 3.5 36 (17m)/(18M) 1,87 2766,1/26738 63
Tun TOKa [OmmMansHmi saprart 1P~ .. DlIgH16 1 170,24 27 16 H/EH) 14 3668,9/3571,4 21,12

.. D118-18 1 178,71 29 18 (8M)/[(SM) 1,6 3214,3/31250 10,47
[] AvMiTE Mo pasmepy (BeicoTa * IMPHHE) X mm

DS5-100 1 267,55 0,5 100 (49M)/(50M) S 1005,7/1000,4 1,68
MaKC. KOn-80 B NOAKNIOHEHM | Mapannienst | |1 ¥ DE2-H-126 1 360,77 a 126 (62H)/(63H) 6,82 733,4/733,1 1,78
Hanpagneve noToka
(@ NpoTuBOTOK (©) NpamoTok o — | B
CropoHa 1 CropoHa 2.
Tun cpeast [Bo,ua v] ISTmehrnnmnn '] =
$a30B0e COCTORHHE [)Km]mcnz '] ’)Kmmmh 'l Tun TOxa D55-H-26 E bl L 1( )
Abs. Pressure @ MPa ) MPa
- PacueTHble napamMeTpbl Konwnuectso Cropona 1 Cropona 2
TemMn-pa HacblWeHs °C °C
— Hanpagnexne noToka MpoTuBOTOK
Kouleaypalia & 40,00 | %6 BxoaHas TemMn-pa °C 12,00 5,00
Harpyaka 10,00 kw BblxoAHaA TeMn-pa °C 7,00 10,00
3anac NoBEPXHOCTH 0,0 % Maccoblii Pacxon, ka/h 1718,6 2076,6 3
DAKTOP 3arpAZHEHNA m*2-K/W OBbeMHbIN Pacxop, m~3/h 1,719 1,961
BXO[IHas Temn-pa 12,00 °C 500 °C MaKC. NoTepy faBneHus kPa 50,00 50,00
BbixoHas TeMn-pa 7,00 °C 10,00 °C Abs.[laBneHe HacblleHns - Buixon MPa - -
Pacxon [Maocunu% v] [“mmﬁ v] KacaTenbHoe Hanpsoerie Pa 35,26 56,87
1719, kg/h 2076, kg/h
NTU1 / LMTD(K) / NTUZ 2,500 2,000 2,500 Texnuuecknmue naHHble Konnuectso Cropona 1 Cropona 2
vy e o | H: kw 10,00 m

MaKC. NoTepH AaBneHns 50,00 kPa 50,00 kPa arpyaa "

0buas nnowaas m~2 1,22
Kon-8o xonos [Amona‘rme v] [ABTOMBTW!( '] WD P 2.00
Kon-eo naiacrin KosgT T I A/ Tpeyemsi) W/mA2-K 44914085

Tennosoi noTok kw/m~2 8,170

OBlME NOTepu AaBNeHUs kPa 27,72 44,60

MoTepu NaBNEHNA B KaHanax kPa 27,38 44,17

MoTepu ABBNEHIA B NOPTaX kPa 0,34 0,44

[IameTp NOpToB m 0,0 0,0

CKODOCTh B NONTA: m/: ) 0.89 =
< 1 |+ | TexHuueckue sanmbie | FabapuTel

JuueHsus uctekaeT uepes 59 aHer

BaxHo!
Pa3HOCTb TemnepaTyp Mexay XONOAHOW U Teniou

CTOPOHOW He AomkHa npeBsbiwats 100

rpaaycoB, B MPOTUBHOM CJlyYae eCTb PUCK YTeYKM 13-3a TEPMUYECKOTO LLIOKA.
PacueTHbIt HTC (koadduumeHT Tennonepenayn) He AoxkeH npesbitlatb 6000 BT/m2*K*
[ToTepwn OaBneHWA pernameHTMpyeT cam 3aka3umK. OOblYHO MPUHMMAIOTCA NOTepK AaBne-

HMA No obenm CTopoHam He bonee 50k(a.

*[laHHbIV NapameTp obecneunBaeT ONTUMaNbHYO PabOTy TENNOOOMEHHKA MPW 3adaHHbIX

YCIOBYSAX.
£ pantoss

B Tafn  HaopoRod  Oweo
A S G Omuer

Mososs

Momsacestanscra + mm Pycoasi (Russian) + Refpeca +| Ha ocaae

& Mogwpemit pacser  Fapsst notens aasaersn |95

anac noe-TH [95)

Ka-anu
(1
= [17M)1EM) 15T 126738

\ =]
16 (HNEH) 14 IEEEQIFETLA 2112
15 [EiEH)  1e 3714,3/31250 10,47
100 [45PAS0H) 5 1005, 2/10060,4 166
1z [EeH)[E3H) 682 733,4/733,1 178

Tun Tun Taws Tapeap(sa)
@ HOWCTRyRTOpCRad ) Nosepo-sei 2 Pacier npovosca-Tv | : i
I b HTEMCHECTE THNE | Nossporsisi pacseT Cropoekd 1 o Harpys! p,, D62-26 1 144,14 a5
Tun Towa [CrmearE ARG BapHET-HE . DLLBH-16 1 170,24 27
T e ) .. Dl18-18 1 178,71 25
DI55-106 1 267,55 5
MK, HO-B  noinodeev [Tapannenee = |[1 <] DE2H-1ZE 1 260,77 o
Hargannenie norosa
@ MgOTHBoToR 21 MpAmoToR 7l
Cropona 1 Cropors 2
THR Cpsaile |Boga = [Emwenrnuwore - |
SEG0E0E CECTORNNE [ =] |muaeocrs x| | T TR D55-H-26
ol Pressure = HFa & HFa PaCueT Hble Napase pbl Ko secTon
::"1:’H MR g s Hanpaane-ws: neTHE
UEHTRIUHA 40,00 % A e
Harpyasa 1,00 L BLsHIHES TERN-a ap
Janac noBspRHOCTI 0.0 = [T — kah
CETHp INPRIHERT M2 DFLem Ui Pacxod meEh
Bxoanas TEMn-pa 12,00 =0 500 °C Haic. moTepn naenerve KFa
BHxoaHEd Teun-pa 700 &0 1000 4C ADEAEN B HACHILZHIRA - Bkl MPE
Facuon [Maccoess =] [Macoceuit = KacamanbHss Hrpas e Fa
17194 kg 2076, kg
HTUL { LMTO{K) § HTLE 2500 2000 2,500 TexHuu20Rume fasHble HKonsuecrao
MasC. MOTEpH JEEnE 50,00 k3 snon ks Harpyas w
Ofiwan nnowags mhE
Kon-eo xoaos AETOMETIE ¥ FETEMATHYE ¥ WTD «
LIS TIESRL, Y SU— T p—
Tenresh noTon KMeE
Ofilps NOTER GAENEHHA kFa
MATEpH ARENEH B KEHANER KPa
MoTapH ARENELE B NopTax kFa
aeTp nopToe m
CHOnOCTE R DO mis
" ul b | Texnusecnss faeees | TAGA0TE

Jemierovs werexaes wepes 59 ared

BepHyTbCa K coaepxaHmto

Enmmes warepetn L (Napannensho)

Cropota 1 Croposm 2
MIpETHROTD
12,00 =00
7.0 10,00
Tize 2SS =
1719 1561
5000 50,00
=) |27
Cropoya 1 Cropoxa 3
10,000
1=
00
170
T 44,60
W .17
034 044
o0 00
075 05 Kxd)
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4. MoXHO 3adaTb Bblbop TennoobmeHHmkos Tvna BPHE. [1na atoro BoibepuTe “OnTrManbHbIi

BapvaHT BPHE ” 1 HaxkmuTe “Pacuet”
EDanfuss

& Oaiin  Hactpoiiku  OkHo  Momows - x

0 -5 | & Orugr | MNonbsosatensckwii - mm Pycckwii (Russian) ~ Refprop - | Hacknase | & Moaud-wiii pacuet Pacuét noteps aasneqvs | &

T N N Tun TOKa EAWHULBI U3MEPEHUS Tapud(%) 3anac noB-TH (%) MnacTuHbl/Kon-s0 KaHanb! ‘06Wan nnowaae (m~2) HTC (W/m~2-K) P.D.
KoHcTpykTopckuit () MoBepoYHbIiA () PacyeT npon3soa-Tu 1 (41H)/(42H) 1,89 2652,9/2651,
MpovssoauTent TUMa | MOBEPOYHbII PacHeT CTOPOHBI 1 N0 Harpys! °p,, B3-052-52-H 1 129,46 15 52 (25H)/(26H) 2,55 1990,2/1960,8 4,62
Tun Toka [m] . B3-095-32H 1 193,45 0 32 (15H)/(16H) 2,85 1754,4/1754,4 1,99 =
R . - B3-095B-40-H 1 223,57 0,5 40 (19H)/(20H) 3,8 1322,1/13158 1,25
B3-113-48-H 1 298,69 0.6 48 (23H)/(24H) 4,46 1127,0/1120,6 1,55
[E5 IO DT L) W] W B3-136-56-H 1 347,46 0,9 56 (27H)/(28H) 5,29 952,9/944,8 0,27
(AT T2 R T _, B3-210-22-H 1 455,65 51 22 (10H)/(11H) 4,2 1251,6/1190,5 1,84 ~
@ MNpotueoToK () NpamoToK < m ‘ »
CropoHa 1 CTOpoHa 2
Tun cpeabl [Bop,a hd ] la'rmehrn WKONb ¥ ] |l
©a3080€ COCTORHME [)KW-IKOC[b v] [)Kvu:lkocrh '] Tun TOxka B3-030-84-H Ei bl P 1( )
Abs. Pressure @ MPa @ MPa
T e e - . - oz PacueTHbie napamMeTpbl Konnuecteo Cropona 1 Cropona 2
Hanpasnexne NoToka MpOTUBOTOK
Koans i W 40,00 | % BXOHaA TeMn-pa °C 12,00 5,00
Harpy3ka 10,00 kw Buix0/Has Temn-pa °C 7,00 10,00
3anac nosepxHoCTH 0,0 Y Maccosbiit Pacxon, kg/h 1718,6 2076,6 =
DAKTOp 3arpAsHeHms mn2-K/W OBBemHsIil Pacxon, m~3/h 1,719 1,961
BxoaHan TeMn-pa 12,00 °C 500 °C Makc. noTepn gasneHna kPa 50,00 50,00
Bbix0Has TeMn-pa 7,00 °C 10,00 °C Abs. [1aBNIEHME HACHILEHUS - BoIXO[ MPa - -
Pacxon [Maooowﬁ - ] [meﬁ - ] KacaTenbHOE HanpsKeHue Pa 16,65 26,19
1719,0 ka/h 2076,! ka/h
NTUI / LMTD(K) / NTU2 2,500 2,000 2,500 TexHuueckuue AaHHble Konunuectso Cropona 1 Cropona 2
MaKC. NoTepu AaBneHns 50,00 kPa 50,00 kPa Harpyaca w 10.00 B
OBwas nnowans mA2 1,89
Kon-so xopnos [ABTOMa‘mqe '] [AmuMaTw«( '] MTD K 2.00
Kon-so mnactu Ko3¢-T T a i/Tpe6yemBI) W/m~2-K 2653/2651
TennoBoli NOToK KW/m~2 5,302
OBLuMe NoTepu AaBneHus kPa 7,34 11,50
MOTepU JaBNEHIS B KaHanax kPa 7,16 11,27
MoTepw AaBNeHUA B NOpTax kPa 0,17 0,23
[AvameTp nopTos m 0,0 0,0
CKODOCTh B ONTA: m/s 0.6 0 =
< I |+ | TexHuueckne ganmsie | FaGapuTel

JNvueHsua uctekaet uepes 59 aHed

UTobbl coenath pacyeT CKNaackon Moaenu, 3anamte B «[oBepoYHbIiy, BblbepuTe Moaenb,

CHW3Y YKaXK1Te KONMMYECTBO MIaCTUH 1 HaxmuTe “Pacyet”
EDanmss

& Oaiin  Hactpoiikn  OkHo  TMomows -8 x

1 -5 | B Oruér | NonbzosatensckwiA - mm Pycckuii (Russian) - Refprop - | Ha cknage | & Moaumod-biii pacuet PacuéT noTepb fasnequs |

Tmn - - Tun TOka EAWHHLBI M3MEDEHHS 3anac noB-T1 (%) MAacTMHbIKo) KaHans! Obugas nnowgags (m~2) HTC (W/m~2-K) P. (k
() KoHcTpyKTOpCKUiA (@) MoBEPOYHBIA () PacueT Npou3soA-TH (29H)/(30H) 2,96
MpOVzB0AUTENEHOCTE TUNA | MOBEPOUHLIA PACHeT CTOPOHBI 1 N0 Harpys! |
Tun TOka TN KaHanos @
NvMnTH Mo pasvepy (BeicoTa * LWnpnHE, X mm
Kon-go eguHvu | Mapannenst ~ | (1~
Hanpasnexye noToka
@ npotusoToK ©) NpsmoToKk o o D
CropoHa 1 CTOpOHa 2
Tun cpeast [Bo,ua v] ISTmehrnnmnb '] =l
©a3080e COCTORHUE [)KMAKDCH: '] I)KVUJKOCH: '] Tun TOxa B3-052-60-H E bl P 1( )
Abs. Pressure @ MPa @ MPa
T e s - o - oc PacueTHble napaMeTpbl Konunuectso Cropona 1 Cropona 2
Hanpasnexne noToka MpoTMBOTOK
Koticgpals o 40,00 {86 BXOfHas Temn-pa °C 12,00 5,00
Harpy3xa 10,00 kw BblxoaHas Temn-pa °C 7,00 10,00
3anac NoBePXHOCTH % MaccoBtIii Pacxon ka/h 1718,6 2076,6 =
DAKTOP 3arpsisHeHIs mA2-K/W (O6beMHbIN Pacxof m~3/h 1,719 1,961
BXO[IHas Temn-pa 12,00 °C 500 °C MaKC. NoTepy fasneHis kPa - -
BolxoaHan Temn-pa 7,00 °C 10,00 °C AbS.[|aBNIEHNE HACHILUEHNS - BEIXO, MPa - -
Pacxog [Maomaui -] [Maﬂcoauﬁ v KacaTensHoe HanpsxeHue Pa 7,45 12,30
1719, kg/h 2076,! kg/h
NTU1 / LMTD(K) / NTUZ2 2,500 2,000 2,500 TexHuuecknue faHHble Konnuectso Cropona 1 Cropona 2
MaKC. NoTepM AaBneHus kPa kPa Harpyara kw 10,00 T
06Was nnolaas mn2 2,96
Kon-80 x0m08 [ -] [u - D p o0
Kon-8a nriacrin 80 Koad-T T ( {1/ TpeByembiii) W/m~2-K 1849/1690
TenioBoi NOTOK kw/m~2 3,381
Oblume NoTepu AaBneHus kPa 3,61 5,91
MoTepw nasneqna B KaHanax kPa 3,47 5,73
MoTepu AaeNeHNs B NOpTax kPa 0,14 0,18
[AviameTp nopTos m 0,0 0,0
CKODOCTh A AONTA: m/: 0.50 05 =
< m | v | Texrudeckne panHbie rabapuTsl

JlnueHsua uctekaet uepes 59 aHen

5. MpoeepbTe pacuyeTHbii HTC (KoadduLMEHT Tennonepenayn) u noTepu OaBneHus
(CM.NYHKT 3):
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. 124) - [Boea = e[ )
8 Tafn  Heopofew  Oweo  Mowiows -8R
- 5 e & Cwuer | Monsaozatenscont - mm Pycoond (Russiand - Refproa +| Haocaae | & Maasd-wit pacser  Pacst noteas aaoaeran | 483
W THn TOk ERLAL WMEDEHHR 3anac nos-TH [%b] FINSCTHHE, Hom-Ba Ka-ann O nnoupns (me2) HTC ['fm~ 24} F.0.1 [kFa) POZ
HOHCTpyRTORCRE (@) NS PRCHET NECeEBa-TH [ZH30) 256 18453116205 3,61
J Mossporar=f pacseT Cropors 1 no Marpys | —
Tun T |E3-052 | Tun kanawe. |H bl |
Kav-ga ennhi [Ropannense =] (1 =
HarpanneH e MoToss
@ NpCmasTan MpreoTor . o =
CTopona 1 Cropoea 2
TH cosn [Boma SR Errerr—
cacese cOCTONME  |Wamocre | [mwpwmers - | | THRTOKR B3-052-60-H Ensiiiist narsepeion 1 (Mapannensso)
. Fresure T "r T "r POy bl & NAPasET b o secy e Cropona 1 Croposa 2
e =S =S Hanpaane-ue NoToRa MpoTHBITE
KOoHUEHTRRURR 40,00 & [T p—— ap 1200 500
bEnEE 114040 (o BN TEN-C5 . 70 10,00 t
3AN3C NOBEEXHOCTA 5 Hacooewil Facon kb mE6 TS =
BETOD IHPAHE T 24 Certniil Pacan ma3h 1,719 1,961
Excanam TeMn-pa 13,00 =T 500 °C HarC. noTepH gaEn e kFa - -
BrisgiHa Teun-pa R 1000 40 ADE PN HETHLLEHHA - Boikad M3
Faceon [Macceness =] [Watocewi =] KacaTenk-oe HEpasese Fa 745 12,30
17154 kiyh 2076, kg
HTUL { LHTOHE) | HTUZ 2500 zoo0 2,500 TS HUEORMHE [aH HbIE Honsusecran Cropoa 1 Cropona 2
M. roTeph gasneee wa W Harpyaia L 10,0
Kon-so xoape l1_ _vJ T | Ofiuges ncutag= e =%
L J HTD K 200
LR ROEALL “ KoageT TErnonepegaun [pearsnuitpebyenuii) Wimn 2K 1249/1650
I PociEr | Tenncash neTex L] 331
; : Ofilpss NoTER SIBNEHHR kFa 261 541
TiOTEpH N28NE- B REHEANET kPa 34T 575
MaTepH AARNELE B NopTax kFa o4 0,18
Nizeterp nopToe m 00 00
CHONOETE A nooTa mis 00 0ET o
. I » | TexnuuecRe Qo | FaBapmsl

Nrmerars Wreaet vepss 58 areid

6. [Ina paHHoro npumepa nogobpaHa cknaackad mogenb B3-052-60-3,0-H (30 6ap), nanee B
Npanc-nncTe Ans Hee HaxoAaMM KoA 3aka3a 021B4632. ObpaTuTe BHUMaHMeE, YTO eCiiv Heob-
XOOVMbl MaTPYOKKM, OTAUYHbBIE OT YKa3aHHbIX B NPANC-NUCTe, TO Mofenb OyaeT 3aka3HoW.
Ecnn HeobxoamMMOo 3akasaTb MOAENb C KaHanamu T1na L, To Ha3BaHue Takown modenu byaet
B3-052-60-3,0-L (30 6ap) — 3aka3Had Mofenb, CPOK MNOCTaBKM byaeT COCTaBNATbL 5 Hefenb +
1 Hepena OnNA COCTaBNEeHWA 1 3aHeCeHMA Kofa B ciucTemy. [1nAa coctaBneHma Kofa Heobxo-
AMMO YKa3aTb Tpebyemble pa3mepbl MprUcoeanHUTENbHbBIX NaTPYOKOB.

7. BOo3MOXHble pa3mepbl NprucoeamHUTENbHBIX MaTPYOKOB MOXKHO MOCMOTPETL Ha CTP.20 KaTa-
nora ‘TennoobmeHHWKM NaacTiHyaTble nagaHble Danfoss EnFusion, Tun B”.

8. 3anpoc moaenu C yKasaHnem pasMepoB NPUCoeanHUTENbHBIX NaTPYOKOB HEOOXOAUMO OT-
NPaBUTb Ha MOUTY TEXHMUYECKON Noaaep KM ts@danfoss.ru

9. OT nHXeHepa TeXHUYeCKOM NoaaepKKn Bbl monyumte ¢ann C yepTexxom AaHHOW MOAENN.
Bam HeobXoAMMO MPOBEPUTL YepTeX 1, ECAIN BCE BEPHO, 3aMPOCUTb KOA Ha TeNNO0OMEH-
HUK.
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< L0-££M-C00b2 Lioen L LA BC010)
Screw-Thread Welded

Connection Cannection
Gle ®28,7

29
= .
29

J
FJL

H—%% 223

#3359

) — _ #33
rw. VAR
W I
_ Tachinical requirement:
The tolerances not specified here are all +/- 2mm
Design Pressure 3.0MPa
Testing Pressure{Ns) 4.5MPa
Design Temperature -196/+200°C
He
b . 3 AGm) Weighitfkg)| Yolumo(L)
g % 20 S6+2 - 941 /0107 wide 0851 /0304 i
hl 30 042 AL /CLOE side 1,321 /0304 side
40 BELGLUC e 175 /G304 alde|
S50 F.35L 0102 ntde 2260304 sidg
(] FafL 0107 side 2.7 3L/ 0304 sidg
Bokt ﬂ'ﬂ Pajetion |- Siza | Pinia matedal: FAL
— R [ Connection 54|
‘g CJ:‘ N T T @] Com pun I
s . N’ B3-052-n-3.0-H-
STIESN SHESN [ALE2CL 1/ DIRACHL" /B
N m M Irstaliation Drawing
S e F24005-073-077

10.Yepes Hepento Ko NnosBUTCA B CUCTEME U ero MOXKHO OyfeT 3aKa3aTb Y AUCTPUObIOTOPOB
OTZe1a XO0AUIbHOW TEXHWNKM
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Mpumep N22. lNepexonagnrtennb
1. OtkponTe nporpammy Hexact, Bblbepute “OgHodasHbIn":

Newapplicaﬁ X

KoHAeHCcaTo IKOHOMaI3e WcnapuTens Thermaosyph

0ﬂH0¢ﬂ3H bl NcnapuTens p p KOHZEHCaTop on

WHdopMaLma
3aKa3umK

PekoMeHaauma

BnaHk QaHdocc

B naHHOM Cnyyae Tenno0bMEeHHMK MCNOMb3yeTCA ANA OXAaXAEHNA KNOKOro GpeoHa Ha Bbl-
XOo4e 13 pecuBepa W Ans AONOAHUTENbHOrO NeperpeBa GpeoHa Ha AMHWK BCacbiBaHWA. [ns
ofHoda3HbIX TennoobmeHHKKOB bonblie nogonaeT cepua BPHE ¢ mnactuHamum L (Makcu-
MasfbHO CHIXKeHbl NOTepy AaBneHus).

2. 3anofiH1Te JaHHble MO NepPBOW 1 BTOPOW CTOPOHE:

Bce 3HayeHuUsA napamempos Xo100UTbHOU MAWUHbI, 8e/TUYUHA NOMepb 0a8/IeHUA, Nepezpesa
U m.0. HOCAM pekomeHOamesibHbIl Xapakmep. 3Ha4YeHUs NPUBEOeHs! C UE/IbIo NOKA3dMb CaMble
pacnpocmpaHeHHele KOHGU2ypauuu NpUMeHeHUs menao0OMeHHUKO8 U He OO/KHbI Mpakmo-
8aMbCA KAK €0UHCMBEHHO BO3MOXHble 8apUAHMBbI. B Ka00M KOHKpemHoM Ciiydae napamempei
0149 N00bopa mensioo0bmMeHHO20 annapama eelbupaem u ymeepxoaem pa3pabomyuk Xon00usTb-
HOU MAWUHbI/YCMAHOBKU.

e BbibepuTe NPOTMBOTOK, MaKCUMasbHble MOTEPW AaBEHUA NO 0OEUM CTOPOHAM YKaxKm1Te
cornacHo T3 (obbliyHo npuHuMatoTca 50 KIa).

e [lo neBow CTOpOHEe 3anosiHAeM MapaMeTpbl MO NMHWK BCacbiBaHMA. Bblbrpaem GppeoH,
Hanpumep, R404A, hazoBoe COCTOAHME — YKa3blBAaEM a3, MOC/E 3TOro yKka3blBaem Nnbo fas-
neHue, NMbo TemnepaTypy HacblleHWA (B AaHHOM Cllydae — TeMnepaTypy KMneHus).

e BxopaHaAa TemnepaTypa NO CTOPOHE C KUMALLMM GPEOHOM [OMKHA ObITb HEMHOTO BbiLLE, YeM
TemnepaTtypa HacblleHns (XoTa Obl Ha OfWH rpaayc).
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Mo NpaBOW CTOPOHe YKa3blBaeM MapameTpbl OxlaxaaemMoro GpeoHa, KOTopbl naeT n3 pe-

CuBepa. BxodHyto TemnepaTypy NpoCTaBisem pPaBHOW Pa3HOCT TemnepaTypbl KOHAEHCa-
LV U BENNYMHDI MepeoxnaKaeHs.

Mo obenm CTOpOHaM YKasblBaeM MACCOBbIV pacxoq GpeoHa (OH fomKeH ObiTb OAMHAKO-

BbIM), MPW 3TOM YOMpaem Harpy3ky.

MNocne saToro NpocTtaBnsAem NMbO TeMNepaTypy Ha BbIXOAe MO 1IEBOV CTOPOHE U yonpaem ee

NO MNpaBoM CTOPOHe, NMMOO NPOCTaBnAeM TemrnepaTypy BbiXOofa MNepeoxIaKieHHOro
dpeoHa No NpPaBoV CTOPOHE 1 NpY 3TOM Yorpaem TemnepaTypy neperpeBaeMoro ppeoHa

2 oain Hactpoidkv  OkHo  lMomouwb

D-ZdE

Otugr

Monb3sosatensckuii ~ mm Pycckuid (Russian) ~ Refprop -

Ha cknage | & Moaud-bii pacueT Pacuét noteps aasnenus | &3

Tvn
(@) KoHcTpykTOpCKuit

Hanpagneve noToka
(@) MpoTuBOTOK

Tun cpesl

a3oBoe COCTOAHME
Abs. Pressure
TemMn-pa HacblWeHs
KoHueHTpauna
Harpyaka

3anac noBEpXHOCTH
DAKTOP 3arpAsHeHMs
BXO[IHas Temn-pa
BbiXO[Has TeMn-pa
Pacxon

NTU1 [ LMTD(K) / NTU2
MaKC. NoTepH AaBneHns
Kon-8o X008

Kon-Bo nnactux

MPOM3BOAUTENBHOCTE TUMa

Tun TOKa | ONTMMANbHbIA BapHaHT-BPE +

[] AvMiTE Mo pasmepy (BeicoTa * IMPHHE)

MaKC. KOM-B0 B NOKNIOYEHNM |Mapannenss v | (1«

() NosepoyHbI

(©) PacyeT npou3soa-TH

MoBepOYHbIl PACHET CTOPOHBI 1 N0 Harpys!

(©) MpsmoTok
CropoHa 1 CropoHa 2.
[Ra04A v]  [Ravea -
[ v [rugeocs -
MPa @ MPa
@ -16 °C 3 °C
18,81 kw
0,0 %
m*2-K/W
-15,0C °C 4300 °C

093 °C
Maccobili ¥

3500 °C

Maccosbii v

5320 kg/h 5320 kg/h
0,300 46,964 0,170
50,00 kPa 50,00 kPa

[ABToMa‘rwe = ]

[ABTOM&TMH( ']

PacyeT

<

1

Tun TOka Eantuub! nsMeperms Tapud(%) 3anac noe-T (%) Mnactukbl/Kon-80 KaHanel OBuiad niowaas (m*2) HTC (W/m~2-K) P.D.1 (kPa)

[} 3

TexHudeckne gaHHsie | [a6apHTEI

JuueHsus uctekaeT uepes 59 aHer

UTobbl YyCKOPUTL NpoLecc Nogdbopa MOXHO Cpa3y B MOBEPOYHOM pacyeTe BblbpaTb MOAESb

Tnna BPHE ¢ nnactvHamm TMna L v nocTaBUTb Mtoboe KOMMUYeCcTBO MaacTuH:

&8 Oaiin  Hactpodku OkHo  Momouls 8 x
3 - 5 = (51 Otuer | Monbsosatensckuii - mm Pycckuii (Russian) - Refprop - | Ha cknasze | & Moamo-wiii pacueT Pacuér noteps aasnequs | &3
Tun TN TOKa  EOWHMUGI V3MepeHWs  3anac MOB-TH (%)  MNacTWHb/KOM-BO  Kawank OBWas nnowams (M~2)  HTC (W/m~2-K) P.D.1(kPa)  P.D.2 (kPa)

() KoHCTpyKTOpCKWiA (@) MoBEPOYHbI () PacHeT Npouasoa-TH

MpOM3BOAMTENBHOCT T

ina | MoBEPOHHbIii PACHET CTOPOHBI 1 110 HArpy3! |

Hanpasnetie noToka
@ NpoTusoTOK

Tun cpeasi
©a3080€ COCTORHME
Abs. Pressure
TeMn-pa HackILUeHUs
KOHUEHTpaums
Harpysxa

3amac nosepxHOCTH
©aKTOP 3arpAsHEHMA
Bxopwas Temn-pa
BbIXOAHaA TEMN-pa
Pacxon

NTU1 / LMTD(K) / NTU2Z
MaKc, noTepH AasneHnsa
Kon-Bo xonos

Kon-B0 ANacTUH

Tun Toka (B3-095 ~ | Tun Karanos

MAMATSI O pasuepy (BsicoTa

Kon-s0 enuinu [Mapannenst | (1

(©) NpamoTok

Croporia 1 Cropora 2
[Ra0an ~]  [ravaa -
[ras -] [xnasocts -
MPa @ MPa
@ 16 °C e °c
2337 kw
%
m~2-K/W
15,00 °C 43,00 °C
243 °C 3300 °C
MaccoBbiift  ~ Maccosbii ¥
5320 kg/h 5320 kg/h
0396 44,257 0,226
kPa kPa
rom— R re—
30

Pac4eT

<0

[ »

Textudeckve gartsie | [a63pUTE!

Nensun

cTekaer uepes 59 ared

BepHyTbCa K coaepxaHmto

28



BarkHO!

ENGINEERING
TOMORROW

HOTepl/I HaBNeHnA PerfaMeHTUPYeT CaM 3aka3ymK. O6blYHO MPUVHNMMAOTCA MoTepn AaBle-

HMA No obenm ctopoHam He bonee 50 Kla.

5 Dantoss Hesas ]
B Defn  Haopofon Do Mouoes
J w3 e @ Qe | Meonssosstenscedd = mm Pycoost (Russiany = Refpeon -

Haoomage | & Magwp-=ii pacser  Facsst noteps ganaerdn |45

S

Karank
CLALFLSLY 2,66

MnacT nefHarso

Ciwas nnowank (m" 33

HTC

Mpmiermea norexaet uepes 59 ared

_r_"" Tun TOka  Egarigel WoMEpeHMR  3anac noo-T [26)
FomcTpywropciad (@0 Moseporei 70 PRcHET IpReRs]-TA
T BOIHTAMEHOCTE THIA | MossporaHEE PAcHET CTopoHk 1 Ne Hary=
oo [ —
TewnTa no pasmepy (Buoota * WHpHHa) mm
HOn-B0 SiHHHIL |Napannense = =
Harpaanetne nomosa
@ MooTvesToR ) NpproTon &
L=y 1 Cropota
THA e RAD4A, = [Raoad -
SE30608 COCTORHNE = - [ v | [ Tian Towa B3-095-30-L
s, Frassure i HFa & M7
= PacusThbee mapareTRE Hanmecresa
TEMN-F2 HACHILEHIA i 7 B [——
KOHUFHTEBURA . BEOGR TEM-BR L
Harpyaka 23,37 K Eatmogrn Tevrrpa o
Zanac NUBREHOCTA = MacCotesdi Packg kam
ST SPAIHEVH m2-Kw Oernpi Pacied m*Eh
Broanz TEMn-pa SIS0 BT 43,00 °C HE{C. NOTERH AARNELE kFa
B 0inad TeMn-pa 249 oC EERL Abs. 8N HACHIERHRA - Bason Mg
Facxon, Macoogesy v Macoewd = KacamenkHo: Harpas e Fa
G320 kam S3z0 0 kah
NTUL | LHTD{K) / HTUZ 0,39 44757 0,328 Texnimiecnime Dasiis2 Hanssecres
M. MOTEpH Aaenee L] L] Herpyaia o
ofiupan nnowags mhZ
Kon-eo xonpe 1 = [1 =] HTD K
LR - Koz TEnonepegaun [peamnmil Tpefivenuil) WimS 2
TErasi NETH LT
Dfiupe NOTE JARNEHIA kFa
TOTEpH N28NE- B HE-ANEE kPa
VOTEQH Asdie-ial B IoDTay L]
JIMEMET nopTon m
CHOGOTR ROCAITAY r s
‘ il » | Tasunupcne Qieea | TaGapUTS

Enmtiagn) wesvepenan 1 (Mapannensio)
Cropasa 1
MpaTienTor
-1500
248
S320,0
T
12303
Cropona 1
EER
265
4202
127208
BT
B35
4965
421
0l
B AH

Craparsa 2

43,00

33,00 ]
S320.0
5115

35

152
151
51

Ok

Ecnn noTepn daBneHnA CIMWKOM BbICOKK, TO HeO6XO,£I,I/IMO YBENMNYNTb KONMMYEeCTBO M1aCTUH

UK BbIOpaTb MoAeNb OoMbLIero TMnopasmepa:

Danfass He : GaHEAA(L]]
8 i K O
v i b G Omir | Momesosatensced - mm Pyooodd (Russiany + Refproa | Haooage | & Moawd-uif pacser  Pacsst noteas aanaesan | 65
.1‘.un Tun Tk EQMHAL MEMEDEHUA 3anac noa-TH (3] FINSCT HHEHOT- B Karane O nnowaas (me 33 HTC [Wfm= -k Pubul ()
KohcTpyRTORCRM ) Mhecposet L Pacer npoveecd TH | (ERTRR TR [19LVA0L) 561 102341513 4458
T BOH TN HOL THNE | Moseporsis paceT Cropors 1 no Farpy |
i Tora ———
FEAMHTH No perseny’ (BeooTa ™ IWHpHHa|
Kivi-B0 eMHiLL |Napannems:s = -
HETanneHHE MOTORS
@ MooTvesToR ) NpproTon . -
Cropona 1 Cropora 2
Thn cpein |manaa. r|  [Ranas -] »
DEHIB0E CHCTOANNE Im = [ﬂ e ,] T Tikwia B3-095-40-L Enmniaus iesmepensn 1 (Magannensno)
ks, Fressure i HFa = HFa
= PRCUETHEME P TR Hanwuecrea Cropatsa 1 Crapora 2
SN BB e @18 o Hanpaanenie noTosa MpomieoTon
LS =) : BNDaHiA TEHTER o 1550 43,00
Harpyasa 23,57 L BiisaAtR TaTpa L 2,48 33,00 |
N3 NOBPKHOCTA = Hacoom=a Paci kvt S0 532000 =
DETHp FTAIHEHT 2 (ken a8 Pacoog m~3h 300,797 5115
Bxognaa TeMn-pa -1500 MT 43,00 °C Hac. fETEDe JREMEHHA k" - -
Bl anad Tenn-pa 248 o0 R Abs.flannetHe MacsLL e - By HFa - -
Facxon, Maooomsi v Macorewd = KacameliHie H3NRRREHHE Pa BE06 2,16
5320 kh 832 kgh
NTUL J LHTO) f HTLE 039 44757 0,226 TaesH MR e DAL & anHECTEn Croposa 1 Cropana 2
Hasec. (ITEDH faane-al 13 e | MR ke =
CfiuEn noowag: mhE 351
Kon-eo xoooe |1 '| |1 '| HTD K 4262
Katn-Ba ANGCT HH @ Koadi-T TENONEpERANH [pearsHnil TpefiyEail) Wimn 2K W0E3152
Ternesit naTek L EATE
Cfigse NoTERM GINTEHIA kFa s 11z
MOTERH N28NE-A B KE-ANEK kPa 52 054
MoTepH AARNELE B nopTay kFa M0E ol1g
AHpeeTo NPT " 0.1 %}
CHOROCTR A Ooomax. mis R4S [T =
7] 1t b | Tesnuuecnse naee | 36T

Mpwieromes werexaes wepes 59 arwei

4. [Ins nopobpaHHoOW moaenu TennoobmeHHnKa B3-095-40-3,0-L (30 6ap) Haxoamm B Opanc-
NUCTe KoA 3akasa 021H2316. ObpaTtuTe BHUMaHME Ha NaTPyOKW, ecnm NaTpybku He yCTpan-
BatOT, TO BO3MOXHO CO3[]aTb HOBbIV KO C APYrMMM NaTpyOKamm 3aKas.

BepHyTbCa K coaepxaHmto
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[laHHaa Moaenb - 3aka3HadA, CPOK MOCTaBKM OyaeT COCTaBNATL 5 Heaenb + 1Heaena ana co-
CTaBNEHNA 1 3aHEeCeHUA Kofda B cucTemy. [Ins coCTaBneHmA Kofla HeObXxOAMMO YKasaTb Tpe-
Oyemble pasMepbl MPUCOEANHUTENbHbIX MATPYOKOB.

5. Bo3MOXHble pa3mepbl NPUCoeanHUTENbHbBIX MaTPYOKOB MOXHO MOCMOTPETL Ha CTP.20 KaTa-
nora "TennoobmeHHKM NaacTuHYyaTble nagHble Danfoss EnFusion, Tun B”.

6. 3anpocC MoAenu C yKasaHneM pasMepoB NPUCOeANHUTENbHBIX MAaTPYOKOB HEOOXOAUMO OT-
MPaBUTb Ha MOUTY TEXHMUYECKON NoaaepKKkM ts@danfoss.ru

7. OT NHXeHepa TeXHNYECKOW NoaaepKku Bbl nonyumTe Gann C YepTeXkom AaHHOW MOAENM.
Bam HeobxoaMMOo NPOBEPUTL YepTex 1, eCAN BCE BEPHO, 3aMPOCUTL KOA Ha TennoobMeH-

HUK.
.
681-500¥21 ) LE2<a7ies HE2*1/8¢072F e /800720y 3 i
' ?:eaa . Solder Solder i
onneclion Connection Connection
EOER

054.1 2540
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i
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-
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3: FIDZ-005-004 7 88
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o [DesignTemperalie(Ts ABEAF0 T
.t' q Leak Testng Fe
u Velume(L) & 2UQ1025ide;3 50/ Ca0dside
Weightikg) 22.04Kg T
Danfoss Code 021H2318
Label Code F-MP-101
e |
—4==— | &=t 1
+i . | &+
-—é (3}0 :)J)f i [ [Ben veriicaity _-s2" Projottion_ | Scale | Slee | Plae malerial EL T
H A Conneclion werticality ;227 Connecticn O
= pm . 3O s [Gover pine ——30a. ]
e o | | B3-095-40-30-1-
kI — N o1e2eL2y/
+ =y frark] file NG altenn ure O304CH2"1/8074-MBW25, | |
203 | 10622 Gesion | ] | ewani Installation Drawing - i
230 Sacia check _”gf_ apar |
ey edilion | A/0 i
E T Tz T24005-189 | |
|

8. qepe3 HeOeto KO NoABUTCA B CUCTeMe M €O MOXHO 6y,El,€T 3aKa3aTb Y ANCTPUOBIOTOPOB
oTena XONOANIbHOW TEXHWKM
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Mpumep N23. PekynepaTop-npegkoHaeHcaTop.
1. OtkponTe nporpammy Hexact, Bblbepute “OgHodasHbIn":

Newapplicati X

KoHAeHCcaTo IKOHOMaI3e WcnapuTens Thermaosyph

OﬂH(KI)A3H bl NcnapuTens p p KOHZEHCaTop on

WHdopMaLma
3aKa3umK

PekoMeHaauma

BnaHk QaHdocc

[na pekynepatopa 6onble nogovaeT cepua BPHE ¢ nnactuHamu L (MakCMManbHO CHW-
XKEHbl MoTepn AaBneHVs).

2. 3anofHuTe AaHHble No NepBoW (GPEOH) 1 BTOPOW CTOPOHE (TeNNOHOCUTEND):

Bce 3HayeHuUA napamempos Xo100usbHOU MAWUHbI, 8e/TUHUHA NOMepb 0a8IeHUA, Nepezpesa
U m.0. HOCAM pekomeHOamesibHbIl Xapakmep. 3HaYeHUs NPUBe0eHs! C UE/Ibio NOKA3dMb CaMble
pacnpocmpaHeHHele KOHGpUypauuu NpuMeHeHUs menaoo0bMeHHUKO8 U He OO/KHbI Mpakmo-
8aMbCA KAK €0UHCMBEHHO BO3MOXHble 8apUAHMbI. B KaXO0M KOHKpemMHOM Criydae napamempei
014 N00bopa mensioo0bmMeHHO20 annapama eelbupaem u ymeepxoaem pa3pabomyuk Xon00usTb-
HOU MAWUHbI/YCMAHOBKU.

[0 nepBoOM CTOPOHE:

e BhibepuTe NPOTUBOTOK, MAKCHMasbHbIe MOTEPW AABAEHMA MPUHUMAIOTCA COrNacHO TPebo-
BaHMAM 3aKka3uuka (06blyHO He bonee 50 Klla no oberm CTopoHaMm).

e [lo cTopoHe 1 BBOAATCA AaHHbIe MO XNafareHTy, a o CTOPOHe 2 — MO TeNAOHOCUTENHO.

e [lo ctopoHe 1BbibepuTe TN cpeabl (Hanpumep, dpeoH R404A), hazoBoe COCTOAHME — ra3,
TeMNEePaTypPy HACbILIEHUA YKaXXMTe PaBHOW TeMnepaTtype KOHAeHC ALK,

e Harpyska bygeTt aBToMaTMYeCKu onpeaeneHa NporpaMmor Nocae 3a4aHra MacCOBOrO pac-
Xo[a Mo xnafareHTy (CTopoHa 1), MO3TOMY OKOLLIKO AS19 BBOfA laHHbIX MO Harpy3Ke Ha Ter-
NOOOMEHHMK HEOOXOAMMO OCTaBUTb MYCTbIM.

e BxogHada TemnepaTypa ¢peoHa (CTopoHa 1) paBHa TemnepaType HarHeTaHNA (yKa3aHa B Bbl-
rpy3Ke Ha KOMApPeccop).
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e BbixogHasa Temnepatypa no xnafareHTy:
tdpeoHa Ha Bbixofe = tkoHaeHcaun+5K

[0 BTOPOW CTOPOHE:
e Bbibepute TMN cpebl, $azoBoe COCTOAHME “KUAKOCTb".
e BxogHyto Temnepatypy ykakuTe paBHoW 35 °C, BbIXOAHYIO Temnepatypy 65 °C (echn HeT

APYIVIX JaHHbBIX B TEXHUYECKOM 3afaHnn).

Boaa aonHa 6biTb 3apaHee NoAroToBAEHHOM, BOAONPOBOAHYIO BOAY C TeMnepatypon 10-
20 °C npumeHATb He pekomeHayeTca. INpu Harpese Boabl ¢ 10-20 °C go 50- 65 °C B Tennoob-
MeHHWKe 0bpa3yeTca HaKMMb, KOTOPasA 3HAYUTENIbHO COKPaLLAeT CPOK ero Cyobl.

[na cnctem pekynepaumy nydlle ncnonbi3osatb ceputo BPHE, mogenn ¢ nnactvHamm L-
TVNa, N03TOMY Bblbnpaem «OnTManbHbI BapuaHT-BPHE». [lanee HaxkmumTe “Pacuet”.

3. HporpaMMa MOKa3blBaeT CMNCOK MOAENew, KOTOpPbIE 6yﬂ,yT pa6OTaTb NpPn aHHbIX YCITOBUAX:

=a X

8 oain Hactpoidkv  OkHo  lMomouwb - x

fu Danfoss Hexact(v5.1.24) - p—

1 -5 | & Oruer | Monssosatensckuii - mm Pycckwii (Russian) ~ Refprop - | Hacknage | & Moaud-uiii pacuer Pacuer noteps gasneqns | &

T"m - - Tun TOka ENVHHLLLI M3MepeHis Tapud(%)  3anac nos-Tu (%)  MnacTuHbl/Kon-so KaHanb! Obuias nnouwas (m~2) HTC (W/m~2K) P.D. «
© KorcrpyxTopekuit () Mosepodnsiii R e, B3-095-20-L 1 (Quy(1oy) 1,71 2488,3/2378,6
MpOUSBOAHTENHOCTE THA | ToBEPOUHBIN PACHET CTOPOHS 1 M0 Harpys! “p .. B3-052-84-L 1 129,69 33,3 84 (41L)/(42L) 4,18 1301,4/976,5  48.2)=
Tun TOKA |ONTUManbHbIil BapuaHT-BPE ¥ .. B3-092-40-M 1 150,77 47,2 40 (19m)/(20M) 3,61 1654,3/1123,6 19,8
i P ———————— ) .. B3-052-120-M 1 177,37 90,4 120 (59M)/(60M) 6,02 1293,3/679,2  49,7. |
.. B3-136-36H 1 181,35 1 36 (17H)/(18H) 3,33 1249,2/1236,3 40,71
MaKC. KOn-80 B NOAKNIOHEHM | Mapannienst | |1 ¥ .. B3-095B-54-H 1 186,31 459 54 (26H)/(27H) 5,2 1158,1/793,6  464'
B S R e ) _ . B3-095B-72-M 1 232,01 02 72 (35M)/(36M) 7 573,8/572,8 9,34 ~
@ npotusoTok (©) mpsmoTok < ™ >
CropoHa 1 CropoHa 2.
Tun cpeabl [R404A v] Bopa 'l =
DAI0BOE COCTOSHME [ra} v] ’)KWJKOCTI: _] Tun TOKa B3-095-20-L Ej bl 1( )
Abs. Pressure MPa Q) MPa
TR IETE .é. 5,00 o - PacueTHble napamMeTpbl Konwnuectso Cropona 1 Cropona 2
~ Hanpagnexvre notoka MpoTHBOTOK
Kouleaypalia : - BxoaHas Temn-pa °C 75,00 35,00
Harpyaka 49,51 kw BbixoAHas TeMn-pa °C 50,00 65,00
3anac NOBEPXHOCTA 0,0 % MaccoBbiii Pacxon ka/h 5500,0 1421,1 =
DAKTOP 3arpAZHEHNA mA2-K/W OBbeMHbIN Pacxop, m~3/h 56,437 1,429
BXO[IHas Temn-pa 75,00 °C 3500 °C MaKC. NoTepy faBneHus kPa 50,00 50,00
BbixoHas TeMn-pa 50,00 °C 65,00 °C Abs.[laBneHe HacblleHns - Buixon MPa - -
Pacxon o o KacaTensHoe HanpspkeHie Pa 42,91 1,28
5500  kg/h 1421, kg/h
NTU1 / LMTD(K) / NTUZ 2,027 12,500 2,400 TexHuuecknue naHHble Konnuectso Cropona 1 Cropona 2
MaKC. NoTepH AaBneHns 50,00 kPa 50,00 kPa Harpyaka w 951 |
0buas nnowags mn2 1,71
Kon-8o X008 [ABToMa‘rwe v] [ABTOM&TMH( '] MTD K 1217
Kon-eo naiacrin Koa@-T Tennonepenayum (peanbHsii/Tpebyembiii) W/ma2-K 2488/2379
Tennosoi noTok kW/m*2 28,952
Obuye NoTepy AaeneHus kPa 24,11 0,68
MoTepu NaBNEHNA B KaHanax kPa 22,27 0,66
MoTepU AaBNEHIs B MOPTax kPa 1,84 0,02
[IameTp NOpToB m 0,1 0,1
CKODOCTH B NONTA m, 51 01 =
< | 1 | b | TexHM4eckne JaHHble rabapuTsl

JuueHsus uctekaeT uepes 59 aHer

BakHo!
[loTepw gaBneHna pernaMmeHT1pyeT cam 3akazunk. OObIYHO NPUHUMAIOTCA NOTEpPW AaBne-
HMA No obenm cTopoHam He bonee 50k[Ta.

UTobbl cienatb pacyeT CKNaackon Moaenu, 3amante B «[ToBepOUHbI», BbibepuTe MOAEND,
CHU3Y YKaXKmnTe KONMUYeCTBO Ni1acTuH 1 HaxmuTe “Pacyet”
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58 Danfoss Hovact

2 oain Hactpoidkv  OkHo  lMomouwb - x
-5 | & Oruér | MNonbsosatensckwid - mm Pycckuii (Russian) - Refprop - | Ha cknage | & Moaud-biii pacuet Pacuét notepb gasnequs |
Tmn - - Tun TOka EAnHUUbI M3MepeHms 3anac noe-1 (%) MnacTukbl/Kon-80 Kavanb  Ofwas nnowasb (m”~2) HTC (W/m~2-K) P.D.1 (kPa) P.D.2 (kP:
() KorctpyxTopekuit @) Moseponsiii (&) Pacuer npousson-T | EEEIRRC T NI (9u)(10L) 1,71 2488,3/2378,6 24,11
MpOW3BOANTENEHOCTE THNA | MoBEPOYHBIA pacieT CTOPOHLI 1 no Harpys! |
Tun TOka TN KaHanos
MMHT I O pasMepy (BbicoTa * WNMpHHa X mm
Kon-60 eavHul | Mapannensr > | |1 ¥
Hanpagneve noToka
(@ NpoTuBOTOK (©) NpamoTok 7 = 5
CropoHa 1 CropoHa 2.
Tun cpepsl [Ra04A ~]  [Boma - il
DAI0BOE COCTOSHME [rm v] ’)KWJKOCTI: _] Tun TOKa B3-095-20-L E) bl P 1( )
Abs. Pressure @ MPa @ MPa
- - PacueTHble napamMeTpbl Konwnuectso Cropona 1 Cropona 2
TemMn-pa HacblWeHs @ 4500 °C °C
~ Hanpagnexne notToka MpoTHBOTOK
Kouleaypalia £ BxomHan Temn-pa oc 75,00 35,00
Harpyaka 49,51 kw BblxoAHaA TeMn-pa °C 50,00 65,00
3anac NOBEPXHOCTA % MaccoBbiii Pacxon ka/h 5500,0 1421,1 =
DAKTOP 3arpAsHeHIs mA2-K/W (OBbEMHBIN Pacxof m~3/h 56,437 1,429
BXO[IHas Temn-pa 75,00 °C 3500 °C MaKC. NoTepy faBneHus kPa -
BbixoHas TeMn-pa 50,00 °C 65,00 °C Abs.[laBneHe HacblleHns - Buixon MPa - -
Pacxon ey o KacaTensHoe Hanpskenie Pa 42,91 1,28
5500  kg/h 1421, kg/h
NTU1 / LMTD(K) / NTUZ 2,027 12,500 2,400 Texnuuecknmue naHHble Konnuectso Cropona 1 Cropona 2
MaKC. NoTepH AaBneHns kPa kPa Harpyata w 951 W
0buas nnowaas m~2 1,71
Kon-Bo xoaoB [1 v] [1 '] MTD K 1217
Kon-eo naiacrin 20 Koa-T Tenc ( {1/Tpebyembiii) W/mA2-K 2488/2379
Tennosoi noTok kw/m~2 28,952
OBlME NOTepu AaBNeHUs kPa 24,11 0,68
MoTepu NaBNEHNA B KaHanax kPa 22,27 0,66
MoTepU AaBNEHIs B MOPTax kPa 1,84 0,02
[IameTp NOpToB m 0,1 0,1
CKODOCTh B NONTA: m/: 51 01 =
< 11 | v | Texnudeckue ganbie rabapuTsl

JuueHsus uctekaeT uepes 59 aHer

4. TNpoBepbTe NoTepu AaBneHna (CM. MyHKT 3):

B oafn  HaopoRod  Owka  Tlowowms &%

A =5 i & Omer | Nomsomarensceaid = mm Pycoosd (Russiang = Refpeop =) Ha ooage | & Maaegemit pacser  Pacsst noteps aanaeran |43
WL Tun Tk ERHALE M EDEHUR 3anac noa-TH (2] MInscTHHE Hon-Bo Kaanu  Ofiuz nnowank (m=2) HTC fabfmen 2K Ay
HoCTRyNTORCRE @) oaepdtest ! Pacuer rpoveaed- Y | (TR ; 2
HTEMH A | MNosepo-reai paceT CTopors! 1 N0 HArpyS: |
Tun T |B3-045 = | Thn kanance |L =
KOr-B0 BHHHL [Napannenss = | |1 |
HERAREHIE RoTaRD
@ NpCmasTan MpFeioToR . o =
Cropona 1 Cropoes 2
THA Cpsiakl |manaa =]  [Bana =] -
sanece cocToNME | = [suawocrs =] | THnTOKa BI-095-20-L Enieniis narepeisin 1 {Mapannenuo)
b presine e = " e K Cropona 1 Cropowa 2
BCURT HbIE NAPAMET bl SR CT B opHA WP
TEMN-P2 HACKLUEHHA @ 45,00 B Hanpaane-se NoToRa NpETHBIT
(== =) BunaH TEn-pa o 75,00 I
Harpya 49,51 L Brixoana Tenn-oa “C 5000 65,00
Janac nopepRHOCT = Hacooewii Fackon, kgih EE00.0 14211 =
SEHTO[ SNPAHET m2-Kw Oernpi Pacied w5 SHATT 1419
Excanam TeMn-pa 75,00 °C 3500 °C HarC. noTepH gaEn e kFa - -
BrisgiHa Teun-pa S0.00 B 65,00 4C ADE. [ EENE-E HBCH LLEHHRA - Bkl M3 - -
Facion MaoCoE IHEWF‘_"I KBCaTanbHoe HETE S e Pa 4791 172
5500k 1421, ki

HTUL § LHTONE) S NTLZ 2007 1z 2,400 TemHiueckine Dasibie Konmeecran Cropona 1 . Cropona 2
Ha, NOTEpH JEEnE-H 5] K Hargyaea KW 4951

ofiupan nnowags mhZ 1,71
i oo done s =] Bt % 12,47
LR ROEALL n Koz TENOnepegaun [pearsnnil Tpelvenuil) WimS I 2433/2378

TErasi NETH LT ks

Ofiupe NoTER JARNEHIA kFa 24,11 0Es

MOTepH Q38N B Ra-ANE kPa by 066

MoTepn naEness B NopTax kFa 184 fekerd

AHpeeTo NPT " %} 0.1

CHANOCTR A Ooomax. mis a1 07 o
“ 1t b | Tesnnuecnee naee | B6R0TE

Nvmierows werexaes weces 59 arei

HeobxoanMo yunTbIBaTb AMAMETP HarHeTaTelbHOro TPYO60NPOBOAa (MOXHO CaenaTh pac-
ueT TPyObl B Nporpamme Coolselector?) n nogdmnpate COOTBETCTBYIOLIME NATPYOKM 1 MOAenu
TeNN00OMEHHMKOB. AameTpbl MPUCOeaNHUTENbHbIX NATPYOKOB YKa3aHbl B Npanc-ancTe.

5. [Ina paHHoro npumepa nogobpaHa cknagckas momenb B3-095-20-3,0-L (30 6ap), nanee B
Npanc-nncTe Ana Hee HaxoanM Kof 3akasa 021H6856. ObpatiTe BHMMaHMe, YTo eCiin Heob-
XOOVIMbI MATPYOKM, OTAMYHbIE OT YKa3aHHbIX B MPANc-nMcTe, To MoAenb OyaeT 3aKa3HoW.

6. BO3MOXHble pazmepbl NPUCOeaNHUTENbHbBIX MAaTPYOKOB MOXHO MOCMOTPETL Ha CTP.20 KaTa-
nora "TennoobmeHHWKY NaacTuHYaThle nasaHble Danfoss EnFusion, Tun B”.

BepHYTbCA K COmepXaHmio 33



https://www.danfoss.com/ru-ru/about-danfoss/our-businesses/cooling/price-cooling/
https://www.danfoss.com/ru-ru/about-danfoss/our-businesses/cooling/price-cooling/
https://assets.danfoss.com/documents/DOC307849157749/DOC307849157749.pdf

ENGINEERING
TOMORROW

7. 3anpoc mopenu C yKasaHnmem pasmMepoB NPUCOeanHUTENbHBIX MAaTPYOKOB HEOOXOAUMO OT-
MPaBUTb Ha MOUTY TEXHMUYECKON NoaaepKKkM ts@danfoss.ru

8. OT MHKXeHepa TeXHNYECKOM NOAdEP KKK Bbl nonyumTe dann C YepTeXkom AaHHOW MOAENM.
Bam HeobxoaMMO NPOBEPUTL YepTeX W, eCIN BCE BEPHO, 3aNPOCUTb KO Ha TennoobMeH-
HUK.

I€E¥-C00F2 1 | LIR(379C) H2'1/8E(3660) H2"1/8E(3660)
Thread Solder Solder

Connection Connection Connection
[HL] @3 [z

$54.1 @541
R ) &
@49 @49
@51 P31
BE0 260

PEAEN LA LRSI, FIT2mon R £5
2: QHIHCAE ISR, HE S A — ol
3, NEHEFDE-095-004

4 A aR
Design Pressue(PS] | 3.0MPa
Tesling Pressure(M:) 4.5MPa
o OaslgnTemparaIum(TS_J -196+200°C
r‘!-c‘ [Ceak Tesling He
$ Volume(L) P 1L 10251de; 1.88L/G304 Side
Weight{kg) T38dKg
Danloss Code V2THGE5G
Label Code

-—i

[0 g 2-MBX25
I( _]
H - _
( Eol i Y Projection Seale | Size Plate rmaterial : FT6L
Conneclion verticaily :2° Connection_: 30AL
e . /)‘) H 18 [ Cover pate 3041 |
N ay 1 | B3-095-20-3.0-L-
i ] ] HIHR(LIRY /
} 4 2tk] fibe NO.alleri ighalure A304H2"1/8E)/4-MB%ES
l— 203 | design xRN # Installation Drawing
290 etk I TOVE .
ify el AT
e s T24005-431

9. qepe3 HeOeto KO NoABUTCA B CUCTeMe M ero MOXHO 6y,El,€T 3aKa3aTb Y ANCTPUOBIOTOPOB
oTena XONoANIbHOW TEXHWKM
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TepmocudoH (Macnooxnagurenb)

1. OtkponTe nporpammy Hexact, Bblbepute “Thermosyphon”:

Newapplicaﬁ X

KoHAeHCcaTo IKOHOMaI3e WcnapuTens Thermaosyph

0ﬂH()\1)a3H bl NcnapuTens p p KOHAEHCATOp on

WHdopmMaLma
3aKa3umK

PekoMeHaauma

BnaHk QaHdocc

[na TepmocndoHOB Nydlle ncnonb3osatb cepuio BPHE, ecnv nnactuHbl Tvina H gatot cnmuw-
KOM BbICOKMe MoTepn iaBeHus, TO CTOUT UCMONb30BaTb MIacThHbI TUMa L.

2. 3anofiHMTe AaHHble No NepBow (GPEOH) 1 BTOPOW CTOPOHE (Macso):

Bce 3HaveHusa napamempos Xon00u16HOU MAllUHsl, 8e/IUYUHA NOMepb 0asIeHUA, nepezpesa
U m.0. HOCAM pekomeHOamersibHbll xapakmep. 3Ha4YeHUs npusedeHsl C UesIblo NOKA3ame Camble
pacnpocmpaHeHHele KOH@U2ypauuu NpuMeHeHUs meniooOMeHHUKO8 U He 00/KHbl Mpakmo-
8aMbCA KaK e0UHCMBEHHO BO3MOXHbIE 8APUAHMbI. B KaXXOOM KOHKpemHoM Criy4ae napamempel
0718 No0bopa mens100bMeHHO20 annapama 8elbupaem u ymeaepxoaem pa3pabomyuk X0/100U/Tb-
HOU MAWUHbI/YCMAHOBKU.

L Bbl6€pl/|Te HamnpaslieHne NnoToKa: NMPAMOTOK.

e [loTepu AaBneHWs pernaMmeHTUpyeT cam 3akazumnk. OObIYHO NPUHUMAIOTCA NOTEPU AaBne-
HMA No obenm ctopoHam He bonee 50 kla.

e []o CTOpPOHe C XNlaAoHOCKTENEM BBOAATCA AaHHbIE MO GPEOHY, a MO CTOPOHE C TEMIOHOCH-
Tenem — aHHble no Macny.

e [lo cTopoHe C xnagoHocuTenem BblbepuTe TN cpeabl (Hanpumep, ppeoH R404A).

e BwmecTo TemnepaTypbl XMAKOCTN Ha Bxoae B TPB BoibepuTe “cocToAHMe Ha Bxoae" 1 yKa-
X1Te ero paBHbiM 0,001 (MOTOMY UTO B TEMNOOOMEHHMK OYAET BXOAUTL KUAKOCTD, Bblllef-
LadA 13 pecnsepa).
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BmecTo neperpesa BbibepuTe “COCTOAHME Ha BbIXOAE” U yKaxk1Te ero paBHbim 0,8 (MoToMy
UTO 13 TEMNOOOMEHHMKa ByEeT BbIXOAWTb MAPOXKMAKOCTHAA CMECh) UV ke ApYyroe 3Haue-
Hre (ecnn B T3 yKasaHbl laHHbIe O COCTOAHME GPEOHA Ha BbIXOAE 13 TENNOOOMEHHMIKA).
Temnepatypy KMNeHWa yKa}xnte paBHom Temrnepartype KoHOeHCaUmm.

[1poCTaBbTe HarpysKky Ha MacIOOXNaANTEb.

o cTopoHe ¢ TennoHocuTenem BblbepuTe TN cpefbl. Hanpumep, macno HyOil ISOVG100
(aHanornyHo Macny Bitzer B100). Takke, B nporpamme Hexact eCTb BO3MOXHOCTb 0OaB-
NATb HOBblE BELLECTBA (3HAYUOK KanenbKu: ). EC Takoro 3Hauka B mporpamme HeT, To 06-
PaTUTECH K CMeLUmanicTam TeXHNYECKOM NoAAep KKK Ha nodTy ts@danfoss.ru ¢ npockboi
caenatb paclUnMpPeHHY NnLeH3no Ha Hexact.

TeMHepaTypy MadJla Ha BXO[e yKaxunte paBHOI7I TEMMNEPATYPE HalrlHEeTaHNA.
TeMrlepaTypy Mad/la Ha BbIXOAe YKaKUTe COMNMaCcHO aHHbIM B T3.

Pazbepem KOHKpPETHbIM MpuMep Ha pacueTe komnpeccopa Bitzer (macno BSE170 6bino

npeaBapuTenbHO 3aHeCeHo B NporpammMy Hexact, cMm. npumep Huxe):

1] BITZER Softwars 07 e
Mpoext Cnoco6 Onuvm  Oxxo
3 0DHE 3 & @ & Pocann ~ | Pycckmit RS - @
TNy rEpMETHAHLIE BHHTOBKE KOMAPECCopH HS - Mokasats OBuwii oBaop
Cepunt ace -
XnapareHt RA04A -
Temn., ucnonssyeman B Temn. "rouxn pocs’ ¥
Toasop komnpeccopa A =
() Xonoaonpouasoa-cTe 100
@ monens KoMnpeccopa HSN7471-75 - HSN7471-75 (100%)  134°C 300°C
Pasouas Touka A Pezynetar |Mpenensi | Texsudeckve nannsie | Paameps | Mugpopmaus | Dokymentawmn | Osyuerun
Tucnaperms SST 30 oc LlononHuTensHoe oxnaxaeHuelorpatenna (oM. Npeaens)
*8 cooTeeTcTeMM ¢ EN12900 (10K neperpes BCACHIEGEMOTD 1438, NEPECXNEXASHHE XMAKOCTH B SKOHOMalt3epe ¢ pasHuued Temnepatyp 5K)
Tkoupencaum SCT 45 °c
Xonoponponaeop-cre 79,7 kW -
YCroBHA chYHKUUOHUPOBHHA A Xonoponponasoa-cTs™ 81.0 kW
[P — [ ) Mpomse-cTs ucnaputens 79.7 KW =
MoTpetn. MOWHOCTL 63.8 kW
Mepeoxn- (ocne kounence ~ | 2 K Tok (400V) 1012 A
Fe— Hanpsxenna nutaHua 380-415V
eTom. Mepeoxnaxaeime ¥
PecKnaNA: TPO3BOAUTENLHOCTL KDHAEHEATOpA 1315 kW
Meperpes scaceig. napoe v 10 K COP/KIL 125
CcoP/KNA* 125
MonesHuiii neperpes 10 K [i] Maccoe. pacxop LP 2071 kglh
Maccoe. pacxoa HP 2910 kg/h =
[LononuT. oxnaxaeHue AeToratmeckn v P
Pexim akcnnyaTaumm SKoHoMaiizep
MaKe. Temn. HarHeTAHIA e o Temn. xunk-Tv (Nepeoxnan-ent) 13,36 °C
Mace. pacxon ECO 839 kgh
BrekTponHTaHiHe A Mpowse-Tk nepeoxn-na 262 KW
Uacrora nuranms oz . Temn.Hacsi, napos ECO 3,36 °C
ECO-pasneHme 6,71 bar(a)
Hanpsxexue nutaHna 400V-PW (40P) - OBwemH. pacxog, Macna 2,06 m¥h
Evolution Series 1-8 Brewnee L4
BBIXDA M3 MAcNooxn-naA 68,7 °C
Mpowze-Tk MacnooxT-nA 12,01 kW <

BepHYTbCA K COmepXaHmio 36



mailto:ts@danfoss.ru

ENGINEERING
TOMORROW

NpoekT  CAcCod  Onded  Oiso

o Nosasars OGwusn obiop

=  Pyromai |8

HEWTAT 75 (1)

Pyt | gt | Taounabe i 46 i | Pasinepy | egoproogm | Degrerraun | Ooesren

LN M0 Ti i G G, S/ B0 H W AHNA (S Mipenenw)
“n coomzeTcTEsn ¢ ENT2H00 (106 neperpes BraCsmEsMOng rass, NepainanaHHE 20ARI0eTH B 9Re-0MBR a0 © po s TaMnepaTyR B

S

b D H ST @& e Poreen
Tevtyr Bgoioi fomi st BWT Gl KEmTpRG e HE =
Cophi B -
Knnnsrest RaA -

Tewn. wcnonwayeran o ToHn. "Towd poc”™ *
Menficp esmpcsopn ®
FRT e re— o
CHDTTETTES Ses o HENTATE-TE -
Pagcuan reim E
Tuorapesam 55T -3 o
Troemercaunn SCT 45 o
WEAMR A et W LM OO0 B =
| C avmceasapon Li]
Mepecern [noone mnaenc: ~ | 2 K
Apmon Nepemmageme =
T i B2 ikl NER0S * K
& NMENamaif neperpas m K [i]
[EnenuHT. GEnseianHe AETOHATHH -
PABKC. TEMN. HATHETBHHA Ay [i]
ST pomaT =
ASCTATE NHT&-R SOHZ -
HargereaHHa NHT&-A 4DV (40P} -

Haxunmaem “PacueT”.

AN CT
Kanoponposson-crs”
Mpouss-cTs wensparenn
Mempedn. mowsocTs
Taw (400V)
Hanprxesian narasun
it B AT 71 i KO i TN
CoFra

CoRMma

Maccon. pecang LF
Maccoe pacan HP
Pl MO Taa
T, WK T {NA 0 ARa)
Mace. paceog ECO
et T NApE0EN T
Taw Haciiy napod ECO
ECO-gaanaiia
OfwarH. FACNOR MBENS
Ewoluiion Sarias 1-8
QAT HE B CNOLETA
TipeCiid i Tie ST OOEN R

[loABWTCA BOT Takoe NpeaynpexaeHune:

M7
210
™7
BIE

Lo
L
L
L)

Wiz A
EE0-d1EY
1315 KW

123
125

2071 kgh
910 kgh
e
1338 0

-

BHumaHme

=)

A

Warning: Low Re number below 100 and selection not verified
by lab data. There is a risk that the predicted performance will

not be reached.

,D,EVICTBI/ITeﬂbHO, Ha 3aBOAe-M3rotosutesie MCrbliTaHA Ha Macia U ITNINKOAWM He NpOoBOAN-

JINCb.

£ panfoss H

& oain

HacTpoiiku  Okro  Momous

) -5 @ Oruer | Monbsosatensckuid - mm Pyccknii (Russian) ~ Refprop - | Ha cknage | & Moamd-uiii pacuer Pacuer noTepb aasnennsa | &5
TEIH B B TunTOKa  EMHMUbI v3vMepers  Tapud(%)  3anacnos-Tn (%)  MnacTumb/Kon-80  Kakanki  OBwas niowams (m~2)  HTC (W/m~2-K) P.D. ~
© KowcTpykTopckuit () MosepodHbiit (@) Pacuer npousson-Tu B 4 4 e 64 678.7/645.6 878
MpovssoguTenth una [Haltru Tunenvs 1 pacxoa TennoHocnTens | B3-052-14-L 1 130,35 13,8 14 (6L/(7L) 061 768,0/674,8 7,17
Tun TOKa [OnTrmansHi saprarT-BPE = | B3-052-32H 1 2144 6.2 32 (15H)/(16H) 1,53 286,7/269,9 8,87
mn © - 5 - B3-027-56H 1 223,74 14 56 (27H)/(28H) 135 310,2/205,8 3,65
MMUTE MO pasmepy (BeicoTa * LUnputa) x i
(-7 B B3-095-8-M 1 245,14 13,5 ) EMYEM) 0,57 822,4/724,3 3,36
Makc. Kon-80 B NoAKNIOUeH!N | Mapannenst | |1 ¥ B3-095-8-L 1 245,14 13,8 8 GLEY 057 823,8/724,2 1,71
(LT 22 D (L) _ B3-027-64-L 1 248,64 18 64 (31L)/(32L) 155 271,1/266,3 0,46 ~
NpoTuBoTOK © NpsmoTox i ™ | -
(CTOpOHA € XManoHOCUTer CTOPOHa C T
Tun cpeasi [ra0an ~]  [eseizo - =l
asoBoe cocToRHME - ey ~ | Tun TOka B3-020-34-H 1(
Abs. Pressure MPa @ MPa
[ — - o ° o PacueTHbie napaMeTpbi Konuuecrso CTopoHa c xnaponocuTenem CropoHa c Tennonocutenem
. BXOAHAR TeMn-pa °C 44,78 80,00
Kosne i pate £ = Temn-pa kuneHms oc 45,00
Harpyaka 12,01 kw Neperpes p 0,00
3anac NoBepxHOCTH 0,0 % BbIXOAHaA TeMn-pa °C 45,00 68,70 L
DaKTOp 3arpAsHeHa mA2-K/W Maccossiii Pacxon kg/h 480,1 19254
BXOAHAR TeMn-pa 80,00 °C OBbemHbIl Pacxoa m~3/h 2,070
BbixoAHan Temn-pa 68,70 °C Harpy3ka KW 12,01
0,001 CpeaHenorapndMU4EcKHi TeMnepaTypHbIii Harop K 29,07
Teun-pa knery 45,00 °C Tennosoii noTok fw/m~2 18,766
0,800 Abs.[lasnenne kunenus MPa 2,04
= Pa 29,22 164,03 L
Pacxon Maccosbiii Maccosbiii ¥
kg/h kg/h "
CeoiicTBa TennonocuTens Konuuecrso CTopoHa c xnagonocuTenem CropoHa c TennonocuTenem
MaKC. noTepy AaBneta 50,00 kPa 50,00 kPa P ———— Pa 578 48,56
Konacluach s MoTepu Aaeners B KaHanax KkPa 7,92 44,49
MoTepn Aaenenina & nopTax kPa 0,86 4,07
TOTepU ABBNEHIA B ANCTPUBLIOTOPE kPa 0,00
CKOpOCT B MOpTaX m/s 0,46(Bxon)/2,97(Bsixon) 182
CKOPOCTb B KaHanax m/s 0,25 0,25
Yucno PeiiHonknca 26 =

< i

» | TexHuueckme gaHHsie | Fabaputbl

NUuersua ncTekaeT uepes S9 ared
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HOTepI/I OaBNeHnA pernaMeHTUnpPyeT CaMm 3aKa34dlK. O6blYHO MPUHNUMAOTCA NoTepn OaBlie-

HKA No obenm cTopoHam He bonee 50k(1a.

4. Ytobbl caenaTb pacyeT CKNaackon modenu, 3anante B “[MoBepoyUHbIn”, Bblbepute Moaenb,
CHM3Y YKaXKNTE KOMMYECTBO MNACTUH 1 HaxkmmnTe “PacyeTt”:
S8 0o Hoact.126 et R syt v

& Oaiin  Hactpoiiku  OkHo  Momows - x
(-5 | & Orugr | Monbsosatensckvii - mm Pycckwii (Russian) ~ Refprop - | Hacknase | & Moaud-wiii pacuet Pacuét noteps aasneqva | &
.Tmn N N Tun TOKa EAWHWLB! M3MEPEHWUSR 3anac noB-TH (%) MnacTuHel/Kon-8o KaHane! O6was nnowaae (m~2) HTC (W/m~2-K) P.D.1 (kPa) P.D.2 (k
() KoHcTpykTOpcknii (@) MoBepouHbIi () PacyeT npousson-Tn .. B3-05240-H 1 (19H)/(20H) 1,94 231,1/213,1 6,77
MPOV3B0MTENLHOCTb TUNa | HalTH TKUMEHUS W PACXOZ TENTIOHOCUTENs!
Tun o P r—
NmnThl No pasuepy (BoicoTa * WnpuHa) X mm
Kon-so eavhnu | Mapannenst ¥ (1
Hanpasnexye noToka
® NpoTueoToK © MpamoToK q | m S
CTOpOHa € XNafoHOCUTEr CTOPOHA C T
Tun cpeast [Ra0aa ~]  [ssei7o - =
CrssTTeEEEED = B rr— ~ | TanTOKa B3-052-40-H E b1 D 1(
Abs. Pressure @ MPa @ MPa
. - - - - PacueTHble napameTpol Konnuecrso CTopona C XnagoHocuTeNeM CropoHa C TenoHoCHTENIEM
BXO[Has Temn-pa °C 44,91 80,00
Koans i Ea EE TeMn-pa KuneHus °oC 45,00
Harpy3ka 12,01 kw Meperpes K 0,00
3anac nosepxHOCTH % BbixoaHas TeMn-pa °C 45,00 68,70 L
DaKTOP 3arpssHeHUs mA2-K/W Maccosblit Pacxon kath 480,1 19254 1
BxoaHan TeMn-pa W °C OBBeMHBIN Pacxon, m~3/h 2,070
BolxoaHas TeMn-pa 68,70 °C Harpysxa kw 12,01
0,001 CpefHEnorapUdMAUECKHH TeMRepaTypPHBIN Hanop K 29,09
Teur-pa kneHw 4500 °C Tenniosoli noTok kw/m~2 6,197
W Abs.[JaBneHre KuneHus MPa 2,04
o = KacaTenbHoe HanpsaxeH1e Pa 14,34 78,01 [
Pacxon Maccosoii ™
kg/h kg/h Caoii
BOMCTBa TENNOHOCHTENs Konuuecraso CTopoHa ¢ xnafoHocuTeneM CropoHa c TennoHocuTenem
L2 I ] kPa kPa Obwye NoTepy gaeneHns kPa 6,77 36,55
Kon-go nnacTut 40 MOTepU AaBNEHIS B KaHaNax KkPa 6,68 36,35
- MoTepU AaBNEHIs B MOPTax kPa 0,09 0,20
MoTepu AaBneHrA B AWCTPUBLIOTOpe kPa 0,00
(CKOPOCTb B MOPTax m/s 0,15(Bxom)/0,97(Bbixos) 0,60
CKOPOCTb B KaHanax m/s 0,14 0,14
Yucno Peiinonknca 15 =
< u + | TexHuueckve ganusie | Fa6apuTel

Jluuensna uctexaeT uepes 59 aHed

5. TposepbTe noTepu gasneHns (CM. myHKT 3):
£ panase

B Tafn  HaopoRon  Deso Towoes

=5 i & Omuer | Nomeaceatenscedi - mm Pycoosd (Russian) = Refpeop | Haooaae | & Mogwsdewit pacser  Facser notens gamaesdn |68

Tun

Tvmeraws Worexaer uepes 59 ared
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- Tun TOka  Epetagomepennn  3anacnontn (%] MnactenwiMonse Keesnw ez nnowaas (m 2
KoHCTpyRTopcsal 20 Mosepo-Hea 20 PacveT npoveBoa-T™ 1 8.5 0 104
T BHINTEMEHGCTE THIE | HailTH TIMNZHHA 1M P00 TENNOHOOATENR |
o T r—
Kiomn-go KU |Mapannenst = | |1 =
HAPaRneHHE MoToRA
) NpamvaaTon @ NpAoToR i = .
T ar CTOpoHE T —
THN ol |Rapan *|  [psEizo - =
CEG0BGHE COCTORHHE - BHIROCTE - | | T Towa B3-052-40-H Enmiaui iwsmep i
sl P = = PRCUETHER: APAMETHE Hanwuecrsa CTopama C UmpaeocHT enes Cropona ¢ TeEnADnoonTEnER
TeMn-pa HaCHWEHHA BHO0HIA TEMTRA L= 44,91 20,00
LI = : Tesin-pa kiNEsH “ 45,00
Harpyaia 1201 [T Niperpen © 0,00
3aNaC NoBEEEHOCTI 5 Ealxni-an TEWN-pa L 45,00 =] L
BETOP HOPAINE ez Haooossst Paoog [ 480,1 15354 |
Excane TeMn-pa 0070 Cfimeri-iad PACN00 mam il
Brxaana Teun-pa EET0 A0 Harpysa e 1z
COCTCAHME HA Mooge ™ 0001 CpanHenel 2l kit TETRDETY o Hanon K i
LTI 4500 °C Terncasi neTok ] 5,197
CHOTCAHHE HA BRIEOy ™ 0500 Abs fpEnEHAs AR e 0e
i [re—— - WBCATEN -0 HANE e ] 14,54 7a.01
o ol Crocrea Tennomocarena Kommuecrno CTopona © XAaA0HeoHTEnEN Cropara © TenmamoceT emem
Havic. noTepH Qe L L Ofiupe NoTER JARNEHIA kFa [erd 36,55
BOIBCnaCT al TIOTEpH D3NGB KEHANEE kPa G55 36,35
MoTepH oARNERE B NopTaX kFa a0 0,20

TOTEpH N28NE-A B ICTEHERGTOR kPa 0,00

ChopocTe B noprax mis 0.1 5{Bxon)0, 57 [Escoog] 0,60

CHOPOCTE B RE-ANGN e o014 014

Yarnn oA 15 1=y
‘ m b | Texnnuecmse na-oe | [AGI0TE
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6. [InAa paHHOro npumepa nogobpaHa cknaackad mogenb B3-052-40-3,0-H (30 6ap), nanee B
Npanc-nncTe Ans Hee HaxoAMMm Koa 3aka3sa 021B4630. ObpaTuTe BHUMaHMeE, UYTO eCiiv Heob-
XOOVIMbI MATPYOKM, OTAMYHbBIE OT YKa3aHHbIX B MPANCc-nMcTe, TO Moaenb OyaeT 3aKa3HoW.
Hanpumep, ana npumeHeHnsa ¢ R410A byneT Heobxoaum TennoobmeHHnK B3-052-40-4,5-H
(45 6ap) — 3aka3HaA Moaenb, CPOK NOCTaBKM OyaeT COCTaBnATb 5 Heaenb + 1 Hepena anA
COCTaBMEHMA U 3aHeCeHMA KoAa B cucteMy. [1nAa coctaBneHva koga HeOOXOAMMO YKa3aTb
Tpebyemble pasMmepbl MPUCOeAMHUTENbHbIX MAaTPYOKOB.

7. BO3MoOXHble pa3mepbl NprucoeamHUTENbHBIX MaTPYOKOB MOXKHO MOCMOTPETL Ha CTP.20 KaTa-
nora ‘TennoobmeHHWKM NaacTiHyaTble nagaHble Danfoss EnFusion, Tun B”.

8. 3anpoc MoAenn C yKa3aH1eM pa3mepoB NPUCOeAUHUTENbHbBIX NaTPyOKOB HEOOXOANMO OT-
NPaBUTb Ha MOUTY TEXHMUYECKON Noaaep KM ts@danfoss.ru

9. OT nHXeHepa TeXHUYECKOW NOAAEPKKN Bbl monyumte ¢ann ¢ YepTexom AaHHOW MOAENMN.

Bam HGO6XO,£I,I/IMO MPEOBEPUTb YepTeX U, eCJin BCe BEPHO, 3alNpOoCiNTb KO Ha TennoobmeH-
HNK.

¢ f:)—iif[])—f—i:[]b:fu

L1co2Ls HL*LA800L03

Connection Connection

01 2287

20
I-_-.-
29

20

)

as' B @23
335 225
233
‘ = 11N
[
Techinical requirement:
The tolerances not specified here are all +/- 2mm
Design Pressure 3.0MPa
Testing Pressure{N:) 4.5MPa
Design Tempersiure -186/+200C
He
H o~ Woight (gl Voluse (L)
s 6.40Kg [1.54L/01GElde [.A5L/0304aldd
h B870Kg L41L/0l02wlde L32L /G304 alde
1L00Kg LeeL/Ql0Cwlde L79L/0304alde)
13.30Kg B.35L/0102wlde 226170304 aldg
1560Kg REEL/DIREslie 2.73L G304 2l
El! varicality 3 dosls | 8te | Plaie meboral: 318L
| Connecton vesicalty 32" | Connmfion_:
o W S - E463| 1 Gover i s S04
N~ N B3-052-n-3.0-H-
- n-3.0-H
501 | S0t | |mmTmmo 1024 13/0304(H1"/8)
111 A nl | fa = M instaliation Drawing
— —— [ 24005-¢073-077

10.Yepes Hepeno Ko NnosBnTCA B CUCTEME U ero MOXKHO Oy[eT 3aKa3aTb Y AUCTPUObIOTOPOB
OTZe1a XOI0AUIbHOW TEXHWNKM
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DKOHOMan3ep

1. OTkponTe nporpammy Hexact, BblbepuTe “IKoHOMaKn3ep”:

Newapplicaﬁ X

KoHAeHCcaTo IKOHOMal3e WcnapuTens Thermaosyph

0ﬂH()\1)a3H bl NcnapuTens p p KOHAEHCATOp on

WHdopmMaLma
3aKa3umK

PekoMeHaauma

BnaHk QaHdocc

[na skoHomar3epos nogonget kak cepua MPHE, Tak 1 BPHE. Y ceprn MPHE meHbLe riy-
OVHa KaHana, Bbllle TEMIOBOW NOTOK 1 Nydlle Tennonepenaya, OaHaKo, CTOUT obpaulatb BHN-
MaHWe Ha noTepu AaBneHuda. Eciv no Kakmm-nmbo napametpam cepus MPHE He noaxoant
(HanpvmMep, TENNOBOM NOTOK CIIMLLIKOM BbICOK), TO CneayeT BblopaTb cepuio BPHE.

2. 3anonHuTe gaHHble:

Bce 3HayeHuUs napamempos Xo100UsbHOU MALuUHbI, 8e/TUHUHA NOMepb 0AgIeHUS, Nepepesa
U m.0. HOCAM pekomeHOamersibHbIlt xapakmep. 3Ha4eHUs npusedeHsl C UesIblo NOKA3ame Camble
pacnpocmpaHeHHele KOH@U2ypauuu NpuMeHeHUs menaooOMeHHUKO8 U He 00/KHbl Mpakmo-
8aMbCA KaK e0UHCMBEHHO BO3MOXHbIE 8APUAHMbI. B KaXXO00M KOHKpemHoM Criy4ae napamempel
0718 No0bopa men100bMeHHO20 annapama 8elbupaem u ymaepxoaem pa3pdabomyuk X0/100U/Tb-
HOU MAWUHbI/YCMAHO8KU.

Mo cTopoHe ¢ xNagoHocuTenem (GpeoH, KOToPbI MNOCe APOCCENNPOBAHNA KUMUT B AdH-
HOM TernnNOOOMEHHMKeE):

e BbibepuTe NPOTUBOTOK.

e [emnepaTypy *KMAKOCTK Ha BXOAe B TPB yKaxute paBHOWM pa3HOCTV TeMnepaTypbl KOHOEH-
CaUML 1 BENTMYMHBI NepeoxaxaeHa B BO3AYWHOM KOHeHcaTope (2K).

e [emnepatypy KMUMEeHWA yKaxnTe paBHOW TeMmnepaType KUneHua xnagareHTa B SKOHOMau-
3epe.

e YkaxuTe neperpes paBHbIM 10K (ecnv B T3 HET AaHHbIX O Meperpese).

e YKaXuTe HarpysKy Ha Temn00OMeHHNK.

BepHYTbCA K COmepXaHmio 40
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Ecnm 8 T3 He mponncaHbl AaHHbIe MO Harpy3ke Ha TeNNOOOMEHHWK, TO Harpy3ka OyaeT aB-
TOMaTUYeCK onpeaeneHa NpPorpamMmort Nocse 3adaHnA MaCCOBOrO PACXOAa X1alareHTa,
NO3TOMY B CTpOKe "Harpy3ka” Heobxoanmo yopaTb AaHHbIE, MHaye Nporpamma dyaeT Bbl-
AaBaTb OLUNOKY.

o cTopoHe ¢ TennoHocuTenem (GpeoH, KOTopbit ByaeT OXNaxAaaTbCa B TEMIOOOMEHHMKE
6e3 npeaBapuUTeNbHOro APOCCENMPOBAHNA):

BxonHaa TemnepaTtypa paBHa pa3HOCTX TeMnepaTypbl KOHAEHCALUW 1 BeAMYMHBI nepe-
OXNTaX[EHVA B BO3IYLUHOM KoHAeHcaTope (2K).

BoixogHaa Temnepatypa paBHa TemnepaTtype nepeoxnaaeHHON XUOKOCTU.

Hanpumep: pacueT KoMnpeccopa C SKOHOMaM3epoM Mo nporpavme Bitzer:

1] BITZER Softwar 07 al
Mpoekr Cnoco6  Onuun  OkHo
» DH S 2EF e roon + | Pycowi - st
TIony FEPMETHUHbIE BUHTOBLIE KOMAPECCopLI HS - MokasaTk Obwni ofizop
Cepum Bce -
Xnaparent RAD4A -
Tewmn., ncnonszsyeman 8 Temn. "rouku pocs” ¥ B
Monsop kornpeccopa A &
(©) Xonogonpomasog-crs 100
(@ mopens komnpeccopa HSN7471-75 - HSN747175 (100%)  134°C 300°C
Pacoyan Touka A Peaynstat | Mpepent | Texsuueckue aanruie | Pazmeps | Ukgopmauys | dokymentauvs | Osyuetua
Tucnapesns SST -30 oc [ONONHHTENEHOS CXNEXASHUE/OTPAHUUEHIA (CM. Mpeaenk)
“8 cooTeeTcTBMM ¢ EN12900 (10K neperpes BCAcHIBEEMOrD ra3s, NepecxaxAeHUe XMIKOCTY B SKoHOMaiiaepe ¢ pasHuueii Temnepatyp 5K)
TrompeHcaumm SCT 45 °C
Xonoponpowason-cTe 79.7 kW -
YCnosus coyHKLHOHHPOBaHAA A Xonoponponseog-cTs* 81,0 kW
C akoHOMBA3EPOM [} Mpouse-cTs nenaputena 79.7 kW —
MoTpe6n. MOWHDETE 638 kW
Nepeaxre (nocne kounence v | 2 K Tox (400V) 1012 A
~ a - HanpsixeHus nutanua 380-415V
ST, Tlepecxnarasnie [ e ———— 1315 kW
Meperpes scaceis. napos v 10 K CoP/KN 1.25
COP/KNA, " 1,25
Moneskbiii neperpes 10 K [ ] Maccoe. pacxon LP 2071 kgh
Maccoe. pacxon HP 2910 kgh E
[LononHuT. oxnaxaeHue ABTOMATUYECKH A i
PexuM 3KCrnyaTaLum 3KoHOMaiizEp
MaKe. TeMn. HarHeTaHMs Auto [} Tewmn. xuak-T (nepecxnaa-ens)
Mace. pacxop ECO fikismI
SnekTponiTaHUE A Mpouas-Ts nepeoxn-nsa G52 KD
YactoTa nuTaHHA 50Hz - Teun Haceiu napos ECO €
ECO-paeneHue 6.71 bar(a)
Hanprxenue nutanua 400V-PW (40P) - OB6weMH. pacxoa Macna 2,06 m%h
Evolution Series 1-5 BhewHee 4
BRIXOZ W3 MACTIOOXA-NIA 63,7 °C
Mpouse-Ts Macnooxn-na 12,01 kW -

Boibepute T1n cpeabl: R404A (no obenm CTOpoHam).

Harpysky ykaxkuTe paBHOM MPOU3BOAUTENBHOCTU MepeoxnagnTend, B AaHHOM Cflydyae —
26,2KBT.

Temnepatypy ¢peoHa Ha Bxoae B TPB (No CTOpoHe € xNagoHoCUTeNnem) 1 BXo4Hy Temne-
PaTYpY XKUAKOCTM (MO CTOPOHE C TEMNOHOCUTENEM) YKaxKuTe paBHom 43 °C.

Temnepatypa KnneHns B AaHHOM C/lydae paBHa TemnepaType HacblleHHbIx napos ECO, To
ecTb 3,36 °C.

Meperpes No yMONYaHMo yKkaxmte paBHbim 10K.

Temnepatypy Ha BbIXOfle MO CTOPOHE C TeMIOHOCUTENEM CleflyeT NMPUHATb PaBHOW Temne-
paType XMAKOCTU Ha BbIXoAde 13 nepeoxnagntend, T.e. pagHon 13,36 °C.
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e [loTepu faBneHns pernaMeHTMpyeT CaM 3aka3umk. OBbIYHO NPUHUMAIOTCA CneayoLme no-
Tepu AaBNeHUA: MO CTOPOHE KMMALLEro xnaaareHta — He 6onee 300 klla, mo cTopoHe oxa-
XJatowerocs xnagarenta — He bonee 50 kl1a.

& oaiin Hactpoidikn  OkHo  [Momows - x

(-5 | B Orugr | Cuctema CM ~ mm Pycckwid (Russian) ~ Refprop ~| & Moand-uii pacueT Pacuét noteps aasnenna | &5
Tvn

Tun TOka EanHuusl nsmeperis Tapud(%) 3anac noe-Tn (%) MnacTusi/Kon-80 Kanane Obwaa nnowaae (m”2) HTC (W/m~2-K) P.D.1 (kPa)

KoHcTpykTopcknit () MosepouHbiit (©) PacueT npovn3son-Tn
MpovssouTenb TUMa |HaliTu TKUNEHUs 1 pacxof] TennoHocuTens |

Tun TOKa | ONTMMANEHEIA BapHaHT-MP T

[] AvmiTE Mo pasmepy (BeicoTa * IWMpHHa) mm
MaKC. KOM-B0 B NOAKNIOYEHNN | Mapanienst ¥ | |1

Hanpasnexue noToKa

@ NpotueoTOK (©) NpamoTok

CropoHa € xnagoHocuTes CTOPOHE C T g l il :

Tun cpeabl [R404A '] [R4D4A ']
DasoBOe COCTOAHME < KnakocTe i
Abs. Pressure @ bar @ bar
TeMn-pa HacoIWeHnA - °C .:‘ °C
KOHLUeHTpaLus % i
Harpyska 26,20 kw
3anac NoBepXHOCTH 0,0 %
DAKTOP 3arpAsHEHUA m~2-K/kW
BxoaHas Temn-pa 43,00 °C
BbiXO[JHas Temn-pa 13,36 °C
TeMn-pa KMneHus 3,36 °C
Pacxon Maccosbii ¥ Maccosbii ¥

ka/s kafs
MaKC. NoTepu AaBneHns 300,0 kPa 50,00 kPa
Kon-Bo nnactux

< il TexHu4eCKvie gaHHsie | [a6apUTEI

Jluensns ucrekaet uepes 59 aHed

[anee HaxmuTe “Pacyet”
3. lNporpamma NoKa3blBaeT CIMCOK Mofener, KoTopble OyayT paboTaTb NPV AaHHbIX YCIIOBUAX:

& Oaiin  Hacipoiiku  OkHo  Momouws - x
1 -5 @ & Oruer | Cucrema CA - mm Pycckwii (Russian) - Refprop = & Moaund-oiii pacuet Pacuét noteps aasnenuns | &3
T”” - - Tun TOka EnvHULLI M3MepeHis Tapud(%)  3anac noB-Tu (%)  MnacTuHbl/Ko) 06uas nnouwas (m~2)
(@ KoHcTpykTopckuin () MoBepoYHbIA (©) PacyeT Npou3BOA-TH 1 (162/172) 0,31
MpowsBoAUTENb TWNa |HalTM TKMNEHUA M pacxod TennoHocuTens °|  C55-EU-22 1 191,69 28,6 22 (1au)/(11u) 1,02 1898,0/1475,4 23
Tun TOKa [OmHansHmi saprart-HP. ~ D62-20 1 207,83 1,5 20 (oM)/(1oM) 0,99 1576,7/1553,1  40,=
D118-10 1 284,95 7.7 10 (4M)/(sM) 0,8 2339,4/2172,0 10!
[] AvMiTE Mo pasmepy (BeicoTa * IMPHHE) mm
.. D55-46 1 285,85 722 46 (22M)/(23M) 2,24 1107,4/6432 14
Makc. Kon-80 B NOAKNIO\EHN | Mapannenb .| |1 .. C62-EZ-B-50 1 349,9 35 50 (247B)/(2578) 2.64 728,8/540,0 29
Hanpasnerwe noTora _ . Cl18E26 1 418,28 93,9 26 (12EM)/(13EM) 2,4 1103,4/569,0  25'~
(® NpotusoTOK (©) NpamoTok Al ™ ] D
CropoHa ¢ xnanoHocuTes CTOPOoHa C T
Tun epeast [Ra0aa v|  [Ravea - 1=
Das0BOE COCTORHME A HKuakocTs ~| | Tun TOKa C12-E7-34 E bl La 1] )
Abs. Pressure @) bar @ bar
- - PacueTHble napamMeTpbl Konunuecrso CTopona c xnafoHocuTeneM CropoHa C TenjioHocuTeneM
TeMn-pa HacblLeHHs =g @ °C
— BxogHas TeMn-pa °C 6,73 43,00
oanc panis ’ TeMn-pa KuneHus °C 3,36
Harpyaxa 26,20} kw Meperpes K 10,00
3anac NoBepxXHOCTH 0.0 % BblxogHas Temn-pa °oC 13,36 13,36 B
DAKTOP 3arpAsHEHIA mA2-K/kW Maccosblit Pacxon kafs 0,233 0,587 1
BxopaHas Temn-pa 43,00 °C Harpyaxa kw 26,20
BbixoHas TeMn-pa 13,36 °C CpeaHenorapuhMuIecKui TeMnepaTypHblit Hanop K 15,67
43,00 °C Tennosoii noToK KW/m~2 85,286
Temn-pa kunenus 336  °C Abs.J\3BNIEHNE KUMEHHA bar 6,67
10,00 K KacaTenbHoe HanpsaxeHue Pa 81,32 49,81
Pacxon Maccobiit ¥ Maccosbii v . A
rs s CeBolicTBa TennoHocUTEns Konuuecrso CTopoHa C XNafioHOCUTENeM CTopoHa C TENNIOHOCUTENEM
9 9 Oblume NoTepu AaBneHus kPa 80,49 48,66
MaKC. NoTepH AaBneHns 300,0 kPa 50,00 kPa FlOTepU AABNEHHA B KaKanax Pa 62,26 4640
Kon-80 nnactu MoTepu AaeNeHNs B NOpTax kPa 18,24 2,24
MoTepw gaeNeHUa B ANCTpUBEIOTOpE kPa 0,00
CKOpOCTb B MOPTax m/s 10,02(Bxon)/28,02(Bbixos) 2,09
CKOpOCTb B KaHanax m/s 3,62 0,61
Yneno PeliHonbaca 2604
T Tennooznadu W/mA2-K 619.9 4049 =
< 1l + | Textudeckve gaHbie | [a6apUTEI

Jlnuensus uctekaet uepes 59 aHeid
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4. BaxxHo!

TennoBo NOTOK He AoMmKeH npeBbiliatb 20 KBT/m?*
[loTepu faBneHVAa pernameHTUpyeT cam 3aka3uuk. [1oTepn faBfeHna pernameHTUupyeT cam
3aKa3yuk. OObIYHO MPUHUMAIOTCA NOTEPU AaBAEHWUA: MO CTOPOHE KUMALLEero xnagareHTa —
He 6onee 300k 1a, NO CTOPOHE OXNaxaaemoro xnagareHTta — He 6onee 50 kl1a.
*[laHHbIM NapameTp obecneyrBaeT ONTUMaNbHYO PAabOTy TEMNOOOMEHHMKA MNPV 3aaHHbIX

YCITIOBUAX.

ENGINEERING
TOMORROW

5. Mo»KHO 3aaTb BbIbOp TennoobmeHHWKOB Tvna BPHE. Ecnv ansa nprmeHeHns B kauecTse 1C-
NapuTens 1M 3KoHOMar3epa npeanaraeTca mogenb TennoobmeHHrKa 13 bonee vem 30
MNacTNH, TO HEOOXOAMMO MCMONb30BaTb TEMIOOOMEHHMK C OAUCTPUOBIOTOPOM MXUAKOCTY
417 PaBHOMEPHOro pacnpefenieHna xsafjareHTa no BCen ero noBepxHOCTH:

Dantoss Hexach

afin  HacTpoliki  OKHO
Q- | & omer

Momous

Cucrema C1 - mm Pyccruii (Russian) - Refprop - & Moavg-ifi pacuer Pacuer noteps pasnenua | &5

Tun

! B B Tun Toka Epvbnup usMeperis  Tapnd(%)  3anacnos-Tw (%)  MNacTumb/Kon-so  Kamansi Obuas nnowaas (M~2)  HTC (W/m~2-K) P.D. =
@) KoHCTpykTopckmii () MoBepoqHbIi () PacueT nponssoa-Th B 9 6 4/929 =
MIpOVSBOANTENEHOCTE TUMA | HaifTh TKUMeHHs 1 pacXOA TennoHocuTens -p.. B3-052-32-MQ 1 100 51,1 32 (15M)/(16M) 1,53 1451,2/960,2 274,
Tin TOka [ OnEMANEHE EapHART-BPLT, .. B3-030-82-HQ 1 116,81 108,4 82 (40H)/(41H) 1,84 1528,8/733,8  288,=
En - - ) - .. B3-095-20-MQ 1 155,4 53,4 20 (oMy/(1omM) 1,71 1252,2/816,1 254,

Tl N0 pasuepy (Beicota = Wipura) . .. B3-052-62-HQ 1 166,9 72,6 62 (30H)/(31H) 3,06 824,7/477,9 79,5

MaKkc. Kon-80 B NOAKTIoHeHNA | Mapannenst v | (1. ¥ .. B3-095-38-HQ 1 226,42 97,1 38 (18H)/(19H) 3,42 779,6/395,5 72,0
e aacta _ .. B3-113-28-HQ 1 227,27 77,3 28 (13H)/(14H) 2,52 1066,8/601,6 293, ~
© nporusoTok © RnpsmoTok il = | -

Cropora c Ter Cropona ¢

Tun cpeast [Ra0an ~|  [ransa - =l
ey - mooe - |™nTow B3-052-32-L0 1¢
Abs. Pressure ba @ ba
[ = PacueTHbie napaMeTpoi Konuuecrso Cropoua c xnaponocHTenem Cropona c TennonocuTenem

= = <O BxoaHas Temn-pa °C 3,75 43,00

(e i g Temn-pa kuneHus oC 3,36
Harpyaxa 26,20 kw Meperpes K 10,00
3arac nosepxHOCTH 0,0 Ya BblxOAHaA Temn-pa °C 13,36 13,36 |
©aKTOP 3arpA3HEHUA mAZ-K/KW Maccoeiii Pacxop, ka/s 0,233 0,587 3
Bxoawas TeMn-pa 43,00 °C Harpyaxa kw 26,20
BoixoaHan TeMA-pa 1336 °C CpenHenorapidMUIeCKHii TeMnepaTypHsIii Hanop K 18,42
43,00 °C Tennosoit noTok KW/m~2 17,124
Tl 336 °C Abs.JIaBNeHIE KUREHYS bar 6,67
1000 K KacaTensHoe Hanpsokerie Pa 31,34 7,36
Pacxon Maccoseli v Maccoseii v " L

s s CeoiicTea TennonocuTens Konuuecrso Cropoua c xnaponocHTenem Cropona c TennonocuTenem
2 =z Obume noTepu AasneHs kPa 262,46 3,59
Makc. noTepu Aaenerns 300,0 kPa 50,00 kPa NoTepy AaBneHS B KaHAnaX P 1460 Sas
oOlunCaEs MoTepu AasneHHs B NopTax KkPa 1,20 0,16
MOTEpy ABBNEHIS B ANCTPUBEIOTOPE kPa 246,66
CKOpOCT B nopTax m/s 2,81(Bxon)/7,20(Bbix0a) 0,55
CKOPOCTB B KaHanax m/s 1,60 017
Uucno Pelironsaca 5543
T Tennoognaun WimA2-K 2482 2477.4 S

< il

TexHuueckme gaHHbie | [A6apUTEI

Nuuersus ncteaer uepes 59 ared

6. YTobObl CAenaTb pacueT CKNafckon moaenu, 3anante B “MoepouHblin”, Bbibepute moaens (C
oykBom Q, ecnn KonmMyecTBO MNacTuH bonblie 30), CHU3Y YKaxmTe KONMUYeCcTBO NNacTuH 1

HaxmuTe “Pacyet”:

& oaiin  Hacrpoiiku  Oxro  lMomouws -5 x
1 -5 l=d & Oruér | Cucrema CM - mm Pycckwaid (Russian) - Refprop ~| & Moand-wiii pacuet Pacu&T noteps aasnenus | &5
] - - Tun TOka EANMHULLI N3MepeHIs 3anac noe-Ti (%) MnacTuHbl/Kon-80 KaHanbi OBuw@s nnowans (M~2) HTC (W/m~2-K} P.D.1 (kPa) P.D.2 (k
(©) KoHCTpykTOpCKMit (@) MoBePOUHBI (©) PacueT nponsson-Tn : & p 698,9 5 60,66 4,19
MpOV380ANTENBHOCTE THMa | HalfTy TRMNEHUS 1 Pacxoa TennoHocuTens |
Tun Toka [B3-052 ~] Tunwavanos [0~
MKTE O pasmepy (BbicoTa * WnpnHa x mm
Kon-so eauriuy [Mapannener v |[1 ~
Hanpasnerue noToKa
@) MpoTMBOTOK (©) NpamoTok ar i =
Cropona c Ter CTopona ¢
Tun cpeas [Ra0an ~]  [raosa - =l
®asosoe cocTosHMe - >KnakocTe ~| | Tun TOmKa B3-052-30-H 1(
Abs. Pressure ba = =
- ° PacueTHbie napaMeTpb! Konuuecrso Cropona c xnapnonocuTenem Cropona c Tennonocutenem
Temn-pa HacsiwEHNA ®
- BxoaHas Temn-pa e 5,84 43,00
(e i g Temn-pa kuneHus oC 3,36
Harpysia 26,20 W Neperpes K 10,00
3anac NoBepXHOCTH % BbixoaHas Temn-pa °C 13,36 13,36 L
aKTop sarpaaHeHMa mA2-K/KW Maccosbiii Pacxon, kafs 0,233 0,587 b
BxopHas Temn-pa 43,00 °C Harpyska kw 26,20
BoixoaHas Temn-pa 1336 °C CpenHenorapudMUIeckiii TeMnepaTypHbii Hanop K 16,30
43,00 °C Tennosoit noTok Kkw/m~2 18,347
T 336 | °C Abs.[laBneHme KuneHms bar 6,67
10,00 K KacaTensHoe Hanpsoxerue Pa 127,47 30,12
Pacxon Maccossii v Maccossii v ” L4
s s CeoiicTea Tennonocutens Konuuecrso Cropona c xnapnonocuTenem Cropona c Tennonocutenem
Z = O6ue noTepu masneHns kPa 60,66 14,19
B = (&2 (&= MoTepu AaBneHNs B KaHanax KkPa 59,40 14,03
oOlunCaEs 30 MoTepu AasneHns B NopTax KkPa 1,26 0,16
MoTepu AaBneHns B ANCTPUBLIOTOPe kPa 0,00
CKOpOCT B NopTax m/s 2,69(Bxom)/7,34(Bbixon) 0,55
CKOpOCTB B KaHanax m/s 1,69 018
Uucno Peiironbaca 5912
T TennoozAAuM WmA2-K 036 =

< I

TexHudeckne faHHbie | [a6apUTLI

NvuersnA McTekaeT Yepes 59 ared
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7. [lpoBepbTe TENNOBOV NOTOK M NOTEPW AABNEHNA (CM. MYHKT 4):

w Danfass
B oofn  HaopoRed ek Mowiows .5 %
- G Omer | Cecrewa A - e Pyooosd (Russiany - Refpeop <) @ Moawd-sii pacser  Pacset notepe aanaesdn |48
WL 3anac noa-TH (36} FINSCT HH BB Karane Oz nnowpap (m~ 323 HTC [W/m=2-1]  F.0.1 [kFa)
HOWCTRYRTORCRAR (80 Modpomiei 0 PaCHET NOOTA0L-TH [14H)T15H) 145 b
BHIHT R HaiiTi TIANEHIA M pRCOoy TENNoHOCATENR |
Tun Toka |B3-052 * | Tun khance [H v
HOf-BO eiHHL |apannensr v | |1 v
HEPaBnzHHE NOToRA
@ NpomvBoTon NpAsaTen A I L
Cropora © Croporac T
THA Cosll |Raoan - [Raoen - &
BEB0E COCTOANNE = R Fe— - | THn TOKa B3-052-30-H ELLHHHLS W3 P e 1(m i
b5, Pressure 3 L @
PROUET HblE NEPIHET bl HonssecTan CTOPOHE C XN B0 GO TENEH CTOp0HD C TEMROCHT 2 M
Teni
AL BisanaR Tenn-g c 554 43,00
KktirpaLa TeMn-Fa BRHHR (C 335
Harpyara 6,20 [ Neperpes K 1000
Janac NoseprHoCTH = Brxcanz Tenn-pe = 1235 13,36 |
BETO) PRI i 2R Hacooewit Packen ks 0F53 0,567 |
Bxogna TeMn-pe 4300 °C Harpyzea L) 28,20
Brizoauad Ten-pa 1336 4C CoiHenirapHEmir-20mi TENNEQaTyPHER HavD K f.30
Tewrpasag-THHAE 4300 70 Tennoecii noTok KWimz @
TeMn-pa BAEHHA 33 °C ALE DEEn e BAEHHA bar BT
Negerpes = wm K KACATanbHe: HAEaKE-Hs Pa 12747 30,12
Packon Hacooewi v Hacooewil
1 kas 1 ks CRORCTER TENROCAT HonssecTan CTOPOHE C XN B0 GO TENEH CTOp0HD C TEMROCHT 2 M
AL THET R TN HHA £l 14,1
5 Lis G055 4,19
Hawc. noTepn daanersn L kPa MoTepi AAENELE B KE-Hana kFa 940 14,03
L n MIaTEpH QEENEHH B NOGTaK kPa 126 016
Poca MoTepn AAENELE B gacTpHELDTopE kFa [a¥as]
CHOpOCTE B NODTAY ms A B o7 34 {Bem0) 1,55
CHOpOCTE B KAHANNE mis 159 0,18
acns Pelonencs 5012
Kneshibes sasHT TEONOOT.OAMI Wim 2 EEERE ARNA.A =
7] n | b | TesHuyecome naes | F3630TE)

Mpmpros Weresaer uepes 59 e

B naHHOM cnyuae noaxoauT Modenb Ha 30 mnacTiH (MOXKHO MCNONb30BaTb He3 ANCTPNObL-
l0TOPa XWAKOCTW). [Insa Toro, 4utobbl MOHW3UTL NOTEPW AaBAEHNA N YMEHbLINTL 3anac MOBEPX-
HOCTW, HEOOXOAMMO 3aMEHUTb TUM KaHanoB H Ha TN KaHanos L:

& Oaiin  Hactpoiiku  OkHo  Momows -

3 -5 | @ Oruér | Cuctema CW - mm Pycckwii (Russian) -~ Refprop +| & Moawd-oiii pacuet Pacuér noteps aasnenmns | &5

.Tmn N N Tun TOKa EAWHWLB! M3MEPEHWUSR 3anac noB-TH (%) MnacTuHel/Kon-8o KaHanel  O6was nnowaae (m”~2) HTC (W/m~2-K) P.D.1 (kPa) P.D.2 (kP;
(©) KorcTpyTopckmii (@) Moseposriii {) Pacuet nponzsoa-Tn  EEERE TN (aL)/(10L) 0,92 1713,6/1605,6 31,63
MPOV3B0MTENLHOCTb TUNa | HalTH TKUMEHUS W PACXOZ TENTIOHOCUTENs!
Tun Toka THN Kakanos
Nt No pasmepy (BoicoTa * WupnHa) X mm
Kon-so eavhnu | Mapannenst ¥ | (1
Hanpasnexye noToka
@ npoTuBoTOK © npsmoTok o = D
CTOpOHa € XNafoHOCUTEr CTOPOHA C T
Tun cpeget [R404A v] [R404A 'l 1=
©a30B0€ COCTORHUE - JKnakocTs ~| | Tun TOKa B3-052-20-L E bl L3 1( )
Abs. Pressure @) bar () bar
. - = ..: ‘ - PacueTHble napameTpol Konnuecrso CTopona C XnagoHocuTeNeM CropoHa C TenoHoCHTENIEM
- BXO[Has Temn-pa °C 4,50 43,00
Kodieypallie) J Tewn-pa KuneHus oC 3,36
Harpy3ka 26,20 kw Meperpes K 10,00
3anac nosepxHoCTH % BbixoaHas TeMn-pa °C 13,36 13,36 B
DaKTOP 3arPAsHEHUA ma2-K/kw MaccoBeii Pacxon kals 0,233 0,587 3
BXOMHaA TeMn-pa 43,00 °C Harpyaka kw 26,20
BbiX0aHaA TeMn-pa 13,36 °C CpenHenorapudMU4ECKIil TeMNEpaTypHIil Harop K 17,78
43,00 °C Tennosoit NoTok kw/m~2 28,540
Teur-pa kunerw 336  °C Abs.[aBrieHue KuneHis bar 6,67
10,00 K KacaTenbHoe HanpsxeHue Pa 65,27 17,80
Pacxon Maccosbiii ¥ Maccosbii v
CeoiicTBa TennoHocuTens Konunuecrso CTopona c xnafoHocuTeneM CTopoHa C TenoHocMTEeNneM
ka/s kals
Obwye NoTepy gaeneHns kPa 31,63 8,45
EE O kpa kPa MoTepu AaBNEHUA B KaHanax kPa 30,41 8,30
Kon-go nnacTut 20 MOTepU AaBNEHIS B MOPTax KkPa 1,22 0,16
MoTepu AaBneHrA B AWCTPUBLIOTOpe kPa 0,00
(CKOPOCTb B MOPTax m/s 2,77(Bxom)/7,25(Bbixof) 0,55
CKOPOCTb B KaHanax m/s 2,66 0,27
Yucno PefiHonbaca 8869
T TENNOOTAAUM W/ma2-K 612.5 5436 =
<[ [ v | Textmdeckue gattbie | Fa6apuTel

JNvueHsua uctekaet uepes 59 aHed

8. [Ina paHHoro npumepa nogobpaHa cknaackas mogens B3-052-30-3,0-H (30 6ap), nanee B
Npanc-nncTe Ans Hee HaxoAMMm Koa 3aka3sa 021B4629. ObpaTuTe BHUMaHMeE, YTO eciv Heob-
XO[VMbl MATPYOKM, OTAINYHbBIE OT YKa3zaHHbIX B Mpanc-n1cTe, To Modenb OyaeT 3aka3How.
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Ecnn Heobxogmmo 3akasaTb MofdeNb C KaHanamu Tvna L, To TennoobmeHHVK byaet nmeTb
MapKnpoBKy B3-052-20-3,0-L (30 bap, BTOpPOW pacyeT) — 3aKasHasa MOfeNb, COOK MOCTaBKM
OyaeT CoCTaBnATb 5 Hepenb + 1Heaensa ANA COCTaBNeHWA 1 3aHeCeHMA Koaa B cucTemy. [ns
COCTaB/IeHNA Koda HeoOXOAMMO YKaszaTb Tpebyemble pa3mepbl MPUCcoeaHUTENbHbIX Ma-
TPYOKOB.

9. Bo3MOXHble pazmepbl NPUCoeanHUTENBHbBIX MAaTPYOKOB MOXHO MOCMOTPETL Ha CTP.20 KaTa-
nora “TennoobMeHHWKM NAacT1HYaTble NagHble Danfoss EnFusion, Tvn B”.

10.3anpocC Mofenu C yKaszaHem pasmepoB NPUCOeANHUTENBHBIX MAaTPYOKOB HEOOXOAMMO OT-
MPaBWUTb Ha MOUTY TEXHMUYECKON Noaaep KM ts@danfoss.ru

11.0T nHeHepa TeEXHNYECKOW noaaep»kKki Bol nonyuute Gamn C YepTexoM AaHHOW MOZEeNW.
Bam HeobxoaMMO NPoBEpPUTb YepTex W, eCin BCe BEPHO, 3aNpoCuTb KO Ha TennoobmeH-
HUK.

¢ LO-£20)-500% 2 L1cozts HL"1/8¢0103

-Thread Welded
Connection Connection
s LT
A S Gl 9287
Q491 M —
o 8L o & o
Q3 > Y
0z A — &
3335 23;
rw — TN
O© | R
Techinical rement:
Thatnlam:aq!mmtspedﬁedhuuaraallﬂ-m
Design Pressure 3.0MPa
Testing Pressure{N:) 4.5MPa
Design Tempersture -196/+200C
He

Wodght (kg)] Volume (L)

6.40Kg [.54L/0102wide [.B5L/0304aldd
B.70Kg L4IL/010Zwlde 13210304 alde
1L00Kg [BEL/QLREwlde L79L/ 0304 ulde

1664]
527

13.30Kg P35L/OIGEwide 226175304 2l
15.60Kg BEEL/OIGE wide 2,731/ G304 slig

o2
[Box vercalty caz | Soala | Bun | Plate metorial: Fia
Conneclion vesicality -+2* - Connection  : 3L
@ C} 3 <~ 17 1| 1 Gover_plsi 1 34|
S N 4 I I B3-052-n-3.0-H-
=R [20]] T NO. Q1R2¢L1)/R3R4HL"/8)
™ N m Mﬁﬂ& M
ek
= e [ 24005-(073-077

12.Yepe3 Hepento Ko NOABUTCA B CUCTEME 1 €r0 MOXKHO OyaeT 3aka3aTb Y ANCTPUObIOTOPOB
OTAEN1a XONOANIbHOW TEXHUKM
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3aHeceHue B nporpamMmmy HOBOro BewjecrBa

PaccMoTpuM BHeceHMe B NporpaMmmy Hexact HOBOro BelliecTBa Ha NpuUmepe 3aHeceHs
mMacna BSE1

/0.

Mesuerais Woresaet yepes 59 areid

= Omer | MNomssosatenscudd + mm Pyooowd (Russianl + Refarap + | Haccnage @l‘w{dﬂ'mﬁ pacuet Pacuét noteps gasnenmA |48
WL Tuan TOwa ENMHHUE HIMapeEie Zanac nom-TH (92 MnacTHHLFoa-an Kabmne  OSugs Aoy (] HTC (Wmi~2-K) PO (kPa) F.0.2 [kFa]
O RDHITPYRTORCRA L NOBei-e ) PEIMET MOOMERG-TH
BTN HaiiTH TIATHIA 1 (OO0 TENNOHODHTER
THR TOKS | OFFMMEEHb i BapaT-HP |
MwnT no pasepy (Bucota * Wipkea)
MK, H-B0 B NeKrese [panmene = |1 =]
HaraaneHiE iaTass
2 NpmasTen TIpFOTEH: 0 =
CropoH £ XAAnHooATer CTODoHS C TEoHOTH
Th Cpaik RAL0A = [Boma =
DDA COCTOARHE * FEHARCTE -
b, Fressune @
TEMN-F HBCHLEHHER
Konuerpaunn
Harpyaea 20,00 Lo
Zanac nosepEKHOCT oo L]
CATOP JNPAIHER 2K
BxoOHE TEMM-FR 1200 °C
B Teun-pa T A0
Tewr-pa w4 TH HA B ™ 3500 70
TEMN-P KARHIR IO
Negerpes & 500 K
Pacxad Hacooewil  ~ Hacooewil  *
Ll ki
M, noTepy Naan e 300,0 kPa 50,00 kFa
Kon-eo nnacTin

Tenrr20e Jaknpe | TH03MTH

Ecnu Takoro 3Hauka HeT B MporpaMme, To 06paTUTECh K CNELIMANNCTAM TEXHNYECKON Nof-
AEePXKN Ha nouTy ts@danfoss.ru ¢ Npocbboit cenaTth PaclunpeHHyio N1LeH3Mo Ha Hexact.

Heobxoarmo HaxaTb Ha TOT 3Ha40oK 1 BbibpaTh “Add” (“n0baBKTb BellecTso”)

Crensity | Themal conducson | Specéc heat capacy | Dyname viscossy|

Bo22

013

53

L k]

974

S5
-]

10

N Color scheme Swandard
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4. Add new fluid —— — -

Name
MNew fluid

| Density |Therma\ conduction | Specific heatcapacityl Dynamic viscosity|

Density, kg/m3

] Based an 952 952
BSE170 49 249
w3 945

w1 a1

937 937
Temperature range

Minimum temperature, C 0 933 933
Maximum temperature, C 150 929 929
Physical properties 925 925
mpndves 921 321

Points set {polyline) -

97 917
Number of points: |3 =

913 913

Ne T kg/m3
0 950 909 909
2 75 925

3 150 900 903 905

901 901

898 898
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 130

I Save

[ conco

Ha3BaHue BelecTBa 3aHOCUTCA NATUHCKMMK OyKBaMi He3 3HAKOB NpenuHaHua 1 npobe-
NOB.

[lanee HeobxoaMMO BbIOPAaTb TPW penepHble TOYKK (Tpy TeMnepaTtypbl). [na Kaxkaom ToUKK
HeOOXOAMMO YKa3aTb MIOTHOCTb, TEMIONPOBOAHOCTb, TEMNOEMKOCTb 1 AUHAMUYECKYIO BA3-
KoCTb. Hanpumep, B cnydae oxnaxaeHns sellectsa ¢ 80 o 64 °C, obsa3aTeNbHbIMU penepHbIMA
Toukamm 6yayT Temnepatypbl — 80, 70 1 60 °C (4Tobbl NapameTpbl ObiK 3aaHbl UMEHHO 1A
3TOrO MHTEPBasa OXNaXAeHMA). TakKe BaXKHO YUMTbIBaTb Pa3MEPHOCTI OA KaXKOOW U3 XapaK-
TEPUCTUK.
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Huxxe npviBeaeH npumep ana macna BSE170:
1. TInoTHoCTb (Kr/M>):

F ™
all Edit fluid - —_— ="
e | Density ‘ Themal conduction | Specific heat capacity | Dynamic viscusrty|
BSE170
Density, kgim3
950 850
953 853
t
t
| Tempersture range 948 248
Minimum temperature, C 40
N Maximum temperature, C 100 240 840
i
Physical properties
g
Input type 934 534
! [F‘oints set {polyline) -
W Number of points: |2 =
| 828 928
= T kg/m3
\ 4 957
| 70 937 21 -
L 3 100 817
t
[l 915 915
40 &0 &0 70 80 80 100
i
. o

2. TennonpooaHOCTb (BT/M*K):

a5l Edit fluid |
—
Name Density | Themal conduction |Speciﬂc heat capacity I Cynamic \riscosity|
BSE170
Thermal conduction, W/{m*K)
0.132 0.132
013 013
| Temperature range 013 013
Minimumn temperature, C 40
i Maxdmum temperature, C 100 0128 0128
Physical properties
Input type 0.129 0.129
[F‘oints set (polyline) -
I Mumber of points: |3 =
0.128 0.128
ez T WAm*K)
| 4 0132
I |2 7 01236 0127 0127
3 100 01272
|
0.126 0.126
40 50 60 70 80 80 100
fl Save ] ’ Cancel
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a5l Edit fluid i
T
Name | Density I Themal conduction | Speciiic heat capacity | Dynamic \riscosity|
BSE170
Specific heat capacity, J/I(kg*K)
2038 2036
2018 2018
W Temperature range 200 200
Minimum temperature, C 40
i Maxdmum temperature, C 100 1934 1984
Physical properties
Input type 1965 1986
[F‘oints set (polyline) -
| Mumber of poirts: |3 =
1943 1945
Nz T J/ka™K)
I 4 1320
| e 70 1980 1532 1932
3 100 2030
|
1914 1914
40 60 70 80 90 00
i Save ] ’ Cancel
4 Ma*c):
. MHaMMYeCKaA BA3SKOCTb (I [a”C):
asl Edit fluid |k
T
Name | Density I Themal conduction I Specific heat capacity| Dynamic viscosity
BSE170
Dynamic viscosity, Pa®s
0.169 0.169
0.147 0.147
[ e 0124 0124
Minimum temperature, C 40
i Maximum temperature, C 100 0.101 0.101
Physical properties
Input type 00781 00781
| [F‘oints set {polyline) -
Mumber of poirts: |3 =
0.0551 0.0551
ez T Pa®s
I 0.16269
| 70 0.033354 00321 0.0321
3 100 0.016506
|
0.00919 0.00919
40 60 70 80 80 100
r Save ] ’ Cancel
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[Tocne 3aHeceHWA BCex AaHHbIX HEOOXOAMMO X COXPAHUTD, HAaXaB KHOMKY «Savey:

o it g e — =
Hame | Density | Thermal concuction | Specéic hem capacty | Cymams vsoosty
BEETTD
Dynarmic viscosity, Pa's
[9E8 (R[]
013 wig |
|
Tempesalurs range 01 b
Mirimum Iempeenturs, © 40 1
PABSETIL T DT paranara, © 100
Physical properies 0088 0635
Inpul type | |
M [Pointz sstipciyine] -
Mumber of points: 3 = 0.0e:7 00637
e T Pas !
W r—r.
2 e e R 1] 003
W[ | loesos |
|
3
S O 50 &0 ™ B2 X of "
G— Savs i Cancel
=

[anee Haxxmmaem kHomky “OK"

Fluid list
Fluid BSEITD | i
[=-1] |
Memmum tempersture 1 C [ Ddala !
PiriiTesm 1angEsra i 0 C
Fluid gype Licquid -
| Darciiy | Theamal | Spacilic heat capacity | Dynamic viscosity
Density, ka'm3
a5 458
a3 43
4 R
926 2%
915 15
a0 = ] i an 4 103
Color schema |3I!|dard "|
e —
= D
————
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A =3 e Pacuer - Omugr | MNomeaceatenscedd - mm Pycoosd (Russian) « Refpron = Haooage | & Maged-wi pacser  Pacset notens aamaesdn |65
X TunToka  Egesupiouepennn Zanacnoe-Te (3] MnactemeMones  Keeenw  Ofugen noowags (m*2) HTC (Wim™2-K)  POU1 (kRa) F.[.2 [kFa]
@ KoecTpyrTopckat 0 Miogepoesssi 0 PRCYET MEMESN- T
B0 H T ETE WA | HaliTH TENEHHA W PACooy TENNoHOOATEnR |
THN TOK |CNTTAMANEHRI BIpHaHT-HP =
FRMHTH N0 pacey (BHCoTa * WnpHha)
MK, KOM-B0 B GRS |Mapannane = (1 =
HarpanneHiE noTosa
@ MeomBnTon ) NpreoTon . T .
Cropoes © CropoHs © T -
THR Cpea [Raron =] [esEren =l
SERB0E COTTORHHE * |ill“'-‘-'-'lﬂ a
PO HM BTG
abs. Fressure ITHNEERDNE
TeMn-pa HacHWEHHA
KoHUEHTPRUMA = r
Harpyara 20,00 Gaden DOATE
HHTS
Janac NoBApKHOCTH 0.0 HV2
CEHTHp 3 RIHET HyCodd 30
HyCH ISCVEI 00
B Hy U ISEVG150
B 0iHad TeMn-0a
(COCTCANME M3 KRoge ™ 0300 HyOHSOUGII0
TeEMN-F2 RAEHHA o °C Hy O [SOVGESHD
1
COCTOAHHE HI BN ™ o) T IS0V GG
Paciod Hacooewit  *
HortwayHe40
kam R11
Mae. NOTEpH A38ne-s 20,00 kPa 2113
R114
Kon
B0 MA3CTHH a2
B
R12342E
R124
B3 T
: n R13da TexuHuei Qs |TaBapuTh
Do Ecense L

o nobbiM BO3HMKALMM BOMPOCam Bbl MoXxeTe 0bpallaTbCa K HaliMm CrielmanmcTam
rpynnbl TeXHUYECKON NoaaepKku ts@danfoss.ru
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PyKoBoACTBO No KauecTBy BoAbl ANl MeAHOMAAHDBIX MNIACTUHYATbIX
TennoobMeHHNKOB

AHHOTaUmnA

KomnaHua [aHdocc noarotoBmna HacToALlee pyKOBOACTBO MO KayeCTBY BOAOMPOBOAHOW
BOfIbl 1 BOAbI A1 CUCTEM LIEHTPAIM30BAHHOIO TEMNIOCHAOKEHNA, MCMOMb3yeMOoW B NAacTHYa-
TbiIX TEMNNOOOMEHHMKax 13 HepxaBetollen cTann (1.4404, X2CrNiMo17-12-2 cornacHo EN 10088-
2: 2005 ~ AlISI 316L), nasiHbIX YACTOM MeAbto.

KayectBO BOAbl, MCMOMb3yeMOW B MasHbIX MAaCTMHYaTbiX TennoobmeHHukax (MMTO),
CUIIbHO BapbUpyeTCAa OT CJydad K CJly4dato, a KOPPO3nA B HEKOTOPbIX CUTYaLIMAX MOXET CTaTb
cepbe3Hon NpobneMon. [laHHOe PyKOBOACTBO OCHOBAHO Ha BCECTOPOHHEM aHanm3e nutepa-
TYPHbBIX AaHHbBIX 1 HallemM MHOTofleTHeM OrbiTe MPUMeHeH A TeNNO0OMEHHIKOB 13 HepKaBeto-
LWEen CTanu, NasHbIX Meabto.

Ba’kHO OTMETUTb, YTO MPeACTaBeHHbIe MoKasaTeNu KayecTBa BOAbl He ABMAIOTCA rapaH-
TVEeM NONHOrO OTCYTCTBMA KOPPO3MK, @ [AOMKHbI PACCMATPUBATLCA Kak CpefACTBO, MO3BOALO-
Liee n3bexaTb Hanbonee cepbesHbix MPobnem, CBA3AHHbIX C MCMOMb30BaHeM Bobl. KpaTkoe
OnvcCaHmne NapameTPOB U X peKOMeHyemble NpefenbHble 3HaUYeHMsA NpuBeaeHbl B Tabnuue 2
ANS BOAOMPOBOAHOW BOAb! U B TabnuLe 3 ANa BOAbI U3 CETU LIeHTPaNM30BaHHOIO TeMnIoCHab-
KEHWUA. DT OrpPaHNYeHWs AeNCTBUTENbHBI TOIbKO ANA MEAHOMAAHHBIX MNACTUHYATbIX TEMN000-
MEHHWKOB.

BBepeHune

Kak npaBuio, BOAONPOBOAHAA BOAA MOCTyNaeT BO BTOPUYHbIV KOHTYP, @ MO NepBUYHOMY
KOHTYpPY TennoobMeHHVKa npoTekaeT GpeoH.

[TOBEPXHOCTH, KOHTAKTMPYHIOLWME C BOLOW, MOTYT ObITb MOABEPKEHbI ABYM HEFATUBHbBIM MPO-
Lieccam: 0OPa30BaHMUIO HaKKMK 1 KOPPO3WK. [a3bl U CONKW, PacTBOPAIOWMECA B BOAE, a TakkKe
yCnoBuA paboTbl (Hanpumep, TeMNEepPaTypa, XapakTepuUcT/KA NOTOKA, NEPUOAbl MPOCTOA) U
KOHCTPYKTVBHbIE OCODEHHOCTM TEMNOOOMEHHbIX anmapaToB UrpatoT B STWX MPOLEeCccax rnas-
HYl0 POSb. Kpome TOro, cneayeT UMETb B BUAY, UTO CKOPOCTb XUMUUYECKIX PeaKLIMI, Hanpumep,
CKOPOCTb KOPPO3MK, YBENNUYMBAETCA C yBENMYEeHeM TemnepaTypbl. CoOrnacHo npasuny BaHT-
[odda, CKOPOCTb peakLnmn yBeMUMBaETCA B 2-3 pasa NPW KaxkAOM NOBbILWEHNM TemnepaTtypbl
Ha 10°C.

3HaA XVMUYEeCKNA COCTaB BO/bI 1 YCNIOBMSA PaboTbl CUCTEMbI, MOXHO OLIEHWTb PUCK 0Opa-
30BaHMA HaKMMN 1 KOPPO3UK. ICXoaa 13 3TOro, MOXKHO AaTb PEKOMEHAALMM Mo Npeaynpexie-
HWI0 Npobnem ¢ 06pPa3oBaHMEM HAKMM U/WNK KOPPO3Men KoMNoHeHToB. C 3TOW LieNbto pas-
PaboTaHbl MoKa3aTenn kKayecTsa BOAbI.
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O6pa3soBaHne HaKnnNn
BononpoBoaHas (Cblpad) Bofla COAepXMT bonee nnm meHee BbICOKOE KOMMYECTBO pac-

TBOPEHHbIX Fa30B U COMeN B 3aBUCUMOCTM OT reofiorMueckix YCIoBUA yuacTka Ao0bIun
BOAbI. DTV Pa3NnumMa 0byCNaBIMBaOT COCTaB Mosydaemort Bofbl. [1na 06pa3oBaHua HaKnnu
onpenenALLMIA PA3NUUYUAMA ABASIOTCA, B YaCTHOCTM, KaPOOHATHAsA »KeCTKOCTb BOAbI (= CO-
AepaHve ruapokapboHaTa) 1 06LIas XeCTKOCTb, T. €. CYMMAapHOe COoAepKaHmne NOHOB Kaslb-
LM M MarHWs; KpoMe TOro, Ha MEeCTKOCTb BOfbl MOTYT BAUATb APYre MOHbI, TaKMe Kak,
Hanpumep, CynbdaT -MOHbI.

13 yNOMAHYTBIX Bblle COeAMHEHUIA M3BECTKOBAA HaKMMb (HaKWMb B KOTIAX, COCTOALLAA
13 KapboHaTa Kanbumda, CaCOs) MoKeT 00pPa30BbIBATLCA MPW MOBbILIEHWM TEMAepaTypbl
W/ VN yaaneHnn yrnekncioro rasa, Hanpumep, nytem aerasauynn. lanbHeriiee nogblleHme
TeMMNePaTypbl MOXKET NMPUBECTU K OCaAEHMIO PasnyHbix coner, Hanpumep, runca (CaSO.).

[Jpyrve coeanHeHnsa, CNOCOOHbIE Bbl3bIBaTb 3arpA3HeHMe NOBEPXHOCTW, NPeACTaBAAIT
cobom xenezocoaepKallme OTNOKEHWA, Takne Kak «pKaBuMHa», TO eCTb OKCUIbl 1 TUOPOK-
cnabl xenesa, U MarHeTut. OHM MOTyT BbIAeNATLCA HenocpeacTBeHHO BHyTpu T1TTO, Ho
TaKKe MOTyT ObITb BbIMbITbI 13 APYIMX YacTel CUCTEMbI, Fae 0bpa3yloTca BCIeACTBNE KOPPO-
3MOHHbIX MPOLIECCOB.

Koppo3usa

Koppo3na MOXeT MMeTb Pa3nYHYI0 NpUPOLy NPONCXOXaeHUA. HekoTopble BUAbl KOP-
PO3MOHHbIX MPOLECCOB NpoTekatoT BHYTPW [ITO BO BpemMa sKcrnyataumn. bonbmHCTBO
B1OOB KOPPO3MK BbI3bIBAOTCA XUMNYECKMMY PEAKLNAMM: XVMNYECKMIA COCTAaB BOLbl MO-Pa3-
HOMY BIIMAET Ha KOHCTPYKLMOHHbBIE MaTepyasbl.

BakHyt0 posb B KOPPO3WM MeTaNoB UrpaeT cofieprkanue Kncnopoaa. Kpome Toro, Bak-
HbIMM NapameTpamiu, COCOOCTBYIOLVMIU BO3HNKHOBEHMIO KOPPO3MK, ABAAIOTCA 3HaveHue
BOJOPOAHOro nokasartena pH (KMCNoTHOCTb cpefpbl), bydepHana eMKoCTb (CNOCOOHOCTL Oy-
depHOro pacteopa CoxpaHATb CBOW pH) v copepxaHmne coneit. 3HaHve 3TUX GaKTOpPOB
MMEET pellatoLLee 3HaYeHne 41a OLeHKM BO3MOXHbIX PUCKOB KOPPO3NN.

MNonpobHoe 0ObACHEHME PA3IMYHBIX TUMOB KOPPO3MI BbIXOAUT 3a PaMKI HAaCTOALLErO
PYKOBO/CTBA, KpaTKuI 0630p Hanbonee TUMnMYHbIX BUAOB KOPPO3uKM NpueeaeH B Tabnuue 1.
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Tabnuua 1. TunuyHble BUAbl Koppo3un [TTO

Bua Koppo3uun

OnucaHue

CnnowHas (obuwas)
Koppo3usa

Koppo3na megHoro npunos. lNpmuBoanT K notepe MexaHUyeCckon npoYyHOCTH
1, BO3MOKHO, yTEUYKAM B TEMNOOOMEHHMIKE.

LLleneBas Koppo3uAa

HoBbIl TENNOOOMEHHWK HEe UMEET LWenen, Ho Wenv MoryT obpa3oBbiBaTbCA
NOA OTNOXKEHVAMN HAKUMW 1 APYT UMM BUOAMMN OTIOXEHUI, a Takke BBUAY Ae-
(GEKTOB MAAHBIX COEAUHEHNI.

[anbBaHMYecKan KOPPO3nA

MeTannmueckmin KOHTaKT Mexay Meflbto 1 HepaBeloLLel CTanbto B BOE C BbICO-
KOW 2NMeKTPONPOBOAHOCTBIO MOXET VHULMUPOBATb KOPPO3VMOHHOE pa3pyLle-
HWe meTana ¢ 6oNbLIEN 3NEKTPOOTPULIATENBHOCTbIO, B JAHHOM CITyyae Meau.

Koppo3noHHoe
pacTpecKkrBaHne Noj
HanpsXxeHnem

Koppo3roHHoe pacTpeckmBaHe noa HanpsxeHnem (KPH) moxeT nponcxo-
NWTb B HEPKaBeIoLWEen CTanmn Npu HaMUYMmM BbICOKMX PACTAMMBAIOLMX Harpy-
30K 1 BbICOKOrO COMEPKaHMS XIOpUAoB B Bofe. [MoBbILLeHME TemnepaTypbi
Takke NpvBeaeT K yBenuyeHuio prcka KPH, kotopoe 3ayactyto OygeT umeTb
MecTo npwu Temnepatype Bolle 60 °C. 14

MeXKpucTannmTHas
Koppo3unsa

HepskaBetoL|an CTanb MOXET UCMbITbIBATb MEXKPUCTANIUTHYIO KOPPO3MIO 13-
3a 00pa3oBaHMA Kapbuaa Xpoma no rpaHuamM 3epeH npu HempasuibHOW
TepmoobpaboTke. O6MACTM C MOHMXKEHHbIM COAepKaHeM XpomMa CTaHyT
HEYCTONUMBBIMI K KOPPO3WIMN.

Mngko-meTanmyeckoe
OXpYynurBaHue

Ecnn npouecc navku NponcxoauT npu CAVWKOM BbICOKMX TemnepaTypax,
Meflb MOXKeT ANGGYHAMPOBATL B HEPXKABEIOLLYIO CTalb U YMEHbLWWTb NpoY-
HOCTb MNACTVH W3 HEPXKaBeloLLer CTanu.

XapakTepuctuku Boabl

BoponpoBogHasa Boaa
[TapameTpamm 0bblYHOM BOAONPOBOAHOW BOAbI, ONPEAENAOLMM OOLLYIO KOPPO3MOH-

Hyto cTomkocTb MM1TO, ABnAlTCA: TemnepaTypa, pH, KapboHaTHaA XeCTKOCTb (LEeNOYHOCTD),
00LL|asA »KECTKOCTb, @ Takke KOHLEHTPALMA XTOPUAO0B, CyNbGaToB 1 HATPATOB; 3NEKTPONpPO-
BOJJHOCTb YaCTO MCMOSb3yeTCA Kak CyMMapHbIM MapameTp Ans onpeaeneHunsa oblero cogep-
»KaHWA MOHOB (conen).

[Tockonbky Mefib 0bnafaet bonee HMU3KOW KOPPO3MOHHOM CTONKOCTbBIO, YEM HEPKABELD-
waaA ctanb Mapku AlSI 3161 B BOOONPOBOAHOM BOE, AaHHbIE XapaKTePUCTNKM BOAbl B OC-
HOBHOM OMpefensioT KOppo3no Meaun. B obliem cnydae, KOppo3na HeprkaBetowen CTanm
MNPOUCXOOUT TONBbKO B BOAOMPOBOAHOW BOAE, COAEPKALLEN BbICOKME KOHLEHTPALMW XITOPW-
LOB NP BbICOKOW TemMnepaType.

OnuncaHve Havbonee BaXkKHbIX MapPaMeTPOB BOAbI MPUBEAEHO HIXE.
e TemnepaTtypa: B obuiem cnydae, NoOBbIWEHWE TemnepaTypbl MPUBEAET K YBENNUEHMIO

CKOPOCTU KOPPO3uK OONbWMHCTBA MeTanoB. [pn NCnonb30BaHWK Mean B HarpeTown
BOfle BEPOATHOCTb MUTTUHIOBOW KOPPO3WUW MOBBIWAETCA MPW TeMNepaTypax CBbllle
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60°C. TakKe PUCK KOPPO3MOHHOIO PacTPeCKMBaHUA MOL HaMPAXKEHNEM Y HEPXKABEIO-
Lier ctanu byaeT yBenmumeaTtbCs Npu Temnepatypax sbile 60 °C, a CKOPOCTb MUTTUHIO-
BOW U LLIENIEBOW KOPPO3MM HEPXaBEeIOLLEN CTasi 3aBUCUT OT TemrepaTypbl (CM. pa3aen o
BANAHUN xnopugos). 2 14
pH: CnnowwHan Koppo3suna Mean B OCHOBHOM 3aB1CKT OT NokasaTens pH. Puck koppo3sun
ABNAETCA MUHMMANbHBIM, eCv pH noagepmnsaetca B avanasoxe ot 7,5 go 9,0. 1012
[Mpu 3TOM B 0ObIYHOW BOJOMNPOBOAHOW BOAE 3HaueHne pH konebneTcs okono 7, Ho pe-
KOMeHayeTca 13beratb Boabl ¢ pH Huke 7. Boga cuctem LEHTPANM30BaHHOMO Tero-
CHabXeHVs 3a4acTyto OydeT WenoyHoW co 3HaueHnamu pH go 10, 568
LenoyHocTb: Ecnn copepxaHue rugpokapboHatos (HCO37) B BOge OueHb HU3KOe
(HuKe 60 Mr/n), To NPOAYKTbI KOPPO3UW Medy MOTYT MOMNaCTb B CUCTEMY. TakKke peKo-
MEHLYeTCA He [JoMyCKaTb NpeBblleHre kKoHueHTpauu HCO3™ 6onee 300 mr/n. 1012
ONeKTPONPOBOAHOCTb: BbiCOKas 3/1eKTPONpPOBOAHOCTb BOAOMPOBOAHON BOAbI O3Ha-
YaeT, YTO BOJA MMEEeT BbICOKYIO KOHLEHTPALMIO MOHOB Pa3fnyHbIX BELLECTB. B obliem
Cnyyae, yBeimyeHme sneKTponpoBOAHOCTY BOAOMPOBOAHON BOAbI MPUBOANUT K YBENN-
UEHWIO CKOPOCTN KOPPO3UM OOMbLIMHCTBA METaNoB. PekoMeHgyemoe MakcumanbHoe
3HayeHe 31eKTPONPOBOAHOCTY BoAbl cocTasnseT 500 mkCm/cm. !
MecTkocTb: Mefb noABepKeHa Koppo3un B MArkon Boge; cooTHowweHne [Ca’t, Mg?*] /
[HCO57] (paccumTaHHoe B MOSX) AOMKHO ObiTb 6osbLue 0,5. 212
Xnopugapbl: Hannume xnopunaos B MUTbEBOW BOAE MOBLICUT PUCK JIOKAIbHOW KOPPO3WK
HepkaBeloLen ctanu. lNpeaensHoe 3HaueHwe OyaeT 3aBUCeTb OT TemrnepaTtypbl Co-
rnacHo Tabnuyam 2 n 3.4 1
CynbdaTbl: BbiCOKas KOHLEHTPaLMsA CynbhaToB NMOBLIWAET PUCK MUTTUHIOBOW KOPPO-
31K Men. PekomeHayemas MakcmanbHas KoHLEeHTpaLuma cynbdatos 100 Mr/n, HO Kop-
P03V MOXKET BO3HMKATb Npu Honee HN3KKUX KOHLEeHTpauuax, ecnmn otHoleHue [HCO3]
/ [SO4*7 (paccuntaHHoe B MONAx) MeHblue 1. 110!
Hutpatbl: HUTpaT-MOHbI OKA3biBaOT Takoe e BAVSAHWE, UTO U CyNbdaT-noHbl. Makcu-
MaSfibHaA KOHLEHTPALMA HATPATOB pekomeHayeTcs He 6onee 100 mr/n. 1013
+ Xnop: Bo MHOrVX yCTaHOBKaX, MMEIOLLIMX KOHTYP BOAOMNPOBOAHOM BOAbI, JobaBneHue
X/10Pa BbIMNOHAETCA B LIeNAX 006e33apakmnBaHmna. Xnop aBAseTca CUIbHbIM OKUCIUTENEM
N CHKAET KOPPO3VOHHYIO CTOMKOCTb HepXaBetoLlen cTanu. MiccnegosaHma nokasanu,
YTO KOHLIEHTPALMA CBOOOOHOrO akTMBHOIO X/10Pa AOMKHa NoAAepKneatbcsa Hke 0,5
MT/1 BO M306EXaHVe KOPPO3UN HepkasetoLLen ctanu mapkn AlSI 316L. 1)
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B cnepytoulen Tabnuue npuBeaeHbl TEXHNYECKME YCIOBMA, PEKOMEHyeMble A1A MeHO-
NasAHHbIX MAACTUHYATBIX TEMNNOOOMEHHVKOB W3 HEPKABEIOLLIEN CTanu CO CTOPOHbI BOAOMPO-

BOJHOWM BOAbI.

Ta6m/|ua 2. PeKOMeH,ﬂyeMble npefesibHble 3Ha4yeHWA nokasarefien KayecTtsa
BO,EI,OI_IpOBO,D,HOVI BOAbl B MeOAHOMaAHHbIX M1aCTUHYaTbIX TennoOOOMEHHMKaX

MapameTtp MpumeyaHuna 3HauyeHune

BHewHW BMA [Mpo3payHbIi
3anax Oe3 3anaxa
CopeprkaHue npumecen 6e3 ocafkoB / YacTul
CMa3o4yHble MaTepuansbl < 1mr/n
pH ot 7 0o 10
DNeKTPONPOBOAHOCTb 2500 mrCm/cm
KapboHaTHas »eCTKoCTb *) 1 Mmonb/n < Ksaz < 5 MMmonb/n *¥)
O6LLaA KECTKOCTb **¥) [Ca**, Mg?*] / [HCO37]1 > 0,5
Xnopuabl

npn T <20°C 1000 mr/n

npu T < 50°C 400 mr/n

npn T <80 °C 200 mr/n

npwn T > 100 °C 100 mr/n
Cynbodatbl [SO4%] < 100 mr/n n [HCO37] / [SO4%] > 1,5
Hutpatbl < 100 mr/n
Hutputbl He AoMYyCKatoTCA
AMMOH M < 2,0mr/n
CBOOOAHDIN X10P < 0,5 mr/n
ObLiee copepxaHue xenesa < 0,2 Mr/n
MapraHua < 0,05 mr/n

¥) = copepxaHue rupoKapboHaTOB, BPeMEHHas XeCTKOCTb, (kapboHaTHasA) LeNo4YHOCTb

**) Ks43 = KMCNOTHOCTb (BydepHOCTb)
F*¥) = CyMMapHOEe KONMYECTBO MOHOB KanbLMA 1 MarHnA.

BepHyTbCa K cogep«aHunto

56




ENGINEERING
TOMORROW

Boaa 13 ceTu LeHTPaNM30BaHHOIO TEMNOCHA0XKeHA
PekomMeHaaUMV KacaloTcs NpefoTBPaLLeHnsa KOpPo3nun 1 06pa3oBaHna HakUMn B CUCTe-

MaX LUEHTPaTIN30BaHHOIO TennoCHabXeHWs.

[MpenenbHble 3HaYeHWs, yKasaHHble B Tabnuue 3, ABAAITCA PasyMHbIM KOMAPOMUCCOM,
NO3BONALLMM M30exKaTb KOPPO3UK 1 0OPA3OBAHNA HAKMMM Ha CTOPOHE BOAbI B MAACTMHYA-
TOM MaAHOM TeMNOOOMEHHNKE; OHM MOMHOCTbIO UAEHTNYHBI PEKOMEHAALMAM MO KauyecTBy
BOAOMPOBOAHOW BOADI.

Hanbonee BaxHbiMW NapameTpamy, BINAIOWLMMM Ha KOPPO3MOHHYIO CTOMKOCTb Hep»Ka-
BeloLLel CTanu B BOAE W3 CETU LIEHTPaNM30BaHHOIO TEMMOCHA0XEHNA, ABNAIOTCA COAepXa-
HVe XNOoPWAOB, TeMNepaTypa W coaepxaHue kucnopoaa. [lonyctumoe CoaeprKkaHne xnopu-
noB OyaeT 3aBM1CeTb OT MaKC1MabHOM TeMMepaTyPbl, BO3AENCTBIIO KOTOPOW NoABepraeTcs
NNacTUHYaTLIM MasgHbiv TennoooMeHHKK (MIMTO).

Havnbonee BaXkHbIMM MapaMeTpamu, OrPaAHUYMBAIOLLVMIA PUCK KOPPO3MIOHHOMO Pa3py-
LWEeHNA Melv, ABNAIOTCA NPaKTUYeCKM NMoIHOe OTCYTCTBUE KUCIOPOAa (CoAepaHme Huxe
0,1 Mr/n) v wenouHow cpefdpl (pH Huke 10), a TakKe CoaepKaHVe ammraka 1 Cynbdraos
HVXE MUHVMANbHbBIX NpeaenbHbiX 3HaveHnn (cm. Tabnuuy 3).

B BOZE LeHTPanbHOro OToNNeHWA NCNONb3YeTCA YMATYEHHaA Un OnpecHeHHad Boaa C
pH okono 9-9,5, a coaeprKalMnca B Hel Knucnopoa nnbo yaanaeTcs, nMbo XMMMUYecKn Cea-
3biBaeTcA. Ocobble onaceHna 4OMKHbI ObITb BbI3BaHbI COAEPKAHMEM HEKOTOPbIX XUMUYECKIX
BELLECTB, KOTOPbIE NCMOSMb3YIOTCA A1A BOAONOATOTOBKM U/UNI BELLIECTB, CBA3bIBAOLLIMX KNC-
nopog.

CnepyeT n3beraTb MCMNOMb30BAHNA aMMMaKa ANAa M3MeHeHua pH BOAbI 13-3a ONacHOCTH
Koppo3uu meau (1 natyHu). Bmecto storo ncnons3syite rugpokcug Hatpusa (NaOH) nnm tpu-
HaTpudocdat (NasPOs) ana nosbiweHma pH BoAbI.

CynboduT HaTpus (NaxSOs) LUMPOKO MCMOMb3YeTCA B KaYeCTBe CBA3bIBAOLLErO KUCIOPOL
BeLLeCTBa, HO ero cnemyeT n3beratb B CUCTEMAX, COAEPXKALLUX Meb N HEPXKABEIOLLYIO CTarlb.
B npouecce cBazbiBaHMA KUCNOPOAE, CyNbOUT NpeBpatlaeTca B cynbdat. Cynbpat MOXKeT 1C-
NONb30BATbCA HEKOTOPBIMM DaKTEPUAMK, KOTOPbIE PACLLEenNAT CynbdaT A0 Cynbduraa, Co-
30aBas, TakiMm 00Pa3oM, KOPPO3MOHHYID Cpedy Ans Meau 1 HepkaBeloLlel cTann. BmecTto
3TOro CnefyeT UCMomnb30oBaTb OPraHMyeckne BeLeCTBa, CBA3bIBAIOWIME KNCIOPOL, Hanpw-
mep, OyOunbHble BELLeCTBa.

Kak npaBunio, NOBbIWLEHHbIE KOHLIEHTPaLUuUK CynbGraa B BOAE MOTYT YKa3blBaTb Ha Oak-
TepuranbHoe obceMeHeHVe CUCTeMbI LIEHTPaNM30BaHHOMO TEMNOCHAbKeHNA. [103TOMy peKo-
MEeH[IyeTCA NOAAEPKMBATb MUHMMAMbHbIE KOHLIEHTPaLMK Cynbduaa B BOAE.

VIHorpa B BOAY A0OABNSIOT APYrine CBA3bIBaOLLME KMCIOPO BELWECTBA. HeKoTopble Npu-
mepbl — BUTaMunH C 1 MeTunatunketokcum (MEKO). Brioumabl Takke MoryT ObiTb JOOaBNEHb!
B BOAY, UTOObI MOAABUTL POCT bakTepuii B cucTemMe. IHOrAa B BOAY A400aBNATCA NPUCAAKM
C L|eNblo YMEHbLLIEHWS TPEHNA B CUCTEME.
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Tabnuua 3. PekomeHayemble NpeaenbHble 3HaYeHnA NokasaTenen kayecTsa BOAbl 13 CeTH
LIeHTPaNM30BaHHOro TennocHabxeHna B [T1TO

MapameTtp MpumeyaHuna 3HauyeHune
BHelwHnn 1A [po3payHbIV
3anax 6e3 3anaxa
CofeprkaHue npumecen 6e3 ocafkoB / YacTul
(CMa3ouHble MaTepuansl <1 Mr/n
pH npwu 25 °C 7-10
OcTaTouHada KECTKOCTb [Ca**, Mg?*] / [HCO37] > 0,5,
BOJbI < 0,5 mmonb/n (2,8 °dH)
3ﬂeKTp?npOBouHOCTb 9500 MKCM/CM
npw 20 °C
< 0,1 mr/n
Kucnopon
(KakK MOXKHO HUXe)

Xnopunabl

npn T < 20 °C 1000 mr/n

npu T < 50°C 400 mr/n

npu T < 80 °C 200 mr/n

npn T > 100 °C 100 mr/n
Cynbdarbl [SO42]1<100M/nn[HCO3]1/[SO4%]1>1,5

Hanprmep, NCNOMb30BaHVeE B
Cynboutbl KayecTse BeLlecTs, < 10m™mr/n

CBA3bIBAOLLX KMCOPOA
Cynbouabl < 0,02 mr/n
Hutpathl < 100 mr/n
AMMOHMIN < 2,0mr/n
Obulee cogepaHne
OpraHnyecKnx <30 mr/n

YIMeBofopOa0B

O6pa3oBaHMe HAKUNK N FapaHTUIHbIe 0653aTeNnbCTBa
IHTEHCMBHOCTb TeryionepeHoca B MIACTUHYATBIX TEMNOOOMEHHMKax OyaeT ymeHb-

LATbCA 3@ CYET OCaKaeHUA Cconew, cojepalnxcd B Boe (O6pa3OBaHI/Iﬂ HaKMMK) 1 OCakae-
HNA ﬂpl/uv\ece17|. O6pasoBaHl/|e HakMM1 0ObIYHO BbI3BAHO NnpucyTCTBMEM conen Kanbuma v
MalrHWA.

ObLan XKeCcTKkoCTb — 3TO CyMMapHOe cofeprKaHue MOHOB Kanbuma (Ca++) 1 MarHuA
(Mg++) B BOZIE.
OO6bIYHO BbIPaXKaeTCsa B MUAIUIPAMMaxX Ha TP (Mr/n) UaK Y4acTax Ha MUAIMOH (ppm)

KapboHaTa Kanbuma (CaCOs) nnm rpagycax »kectkocth (°dH). Hemeuknin rpagyc »KecTkocTu
°dH skBumBaneHTeH 17,8 ppm CaCO:s.
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C 2004 ropa »*ecTkoCTb BOAbl Knaccubnumpyetca B EBponenckom coobliectse B COOT-
BeTCTBMN C PernamerTtom EC N2 648/2004 o motoLwmx cpeacTteax !'®r kak nokasaHo B cnepyto-
Lwen Tabnuue.

Tabnuua 4. Knaccnoukauma »keCTkoCTW BOAbl B COOTBETCTBUM C PernameHTom EC
Ne 648/2004 0 MotOLWNX CpeacTsax

[rana3oH KapboHaTt KanbLus KapboHaTt KanbLus og 2
MEeCTKOCTU [Mmonb/n] ") [mr/n] 2
Msrkas Menee 1,5 Menee 150 Menee 8,4 °dH
CpenHas 1,5-2,5 150-250 8,4-14 °dH
*KecTkas bonee 2,5 bonee 250 bonee 14 °dH

") CornacHo MexdyHapooHoU cucmeme eduHuy oT 1971 roaa, obliiee copepaHue rmapoKCUIOB LeNOYHO-3eMeNbHbIX Me-
TannoB NPUBOAWTCA B MMOJb/N. ) BennuurHa 3HaYeHnin B Mr/n U «HEMELIKUE TPaAYChl KeCTKOCTM °dH» MpnBOAATCA TONbKO AN1S
CMPaBOK.

HarpeBaHwme »eCTKoM BOAbl Bbl3blBaeT ocaxkaeHue nsectkoBon Hakmnm (CaCOs). OHa
OyAeT BbIMALETb Kak C/IOM Ha MOBEPXHOCTM NMAacTuHbl. HarpesaHue ao temnepatyp Boile
55 °C MOXET BbI3BaTb OOUbHOE OCaKAEHME M3BECTKOBOW HAKUMWN. DTO CHU3UT UHTEHCUB-
HOCTb Tennonepeaayn B NIaCTUHYATLIX TEMIOOOMEHHMKAX.

[To3TOMYy BaXKHO BbIOMpPaTb TEMNOOOMEHHNKM «[]JaHPOCC» TaKMX Pa3MepoB, KOTOpble
obecneyrBaoT MakCManbHO BO3MOXHYIO CKOPOCTb MOTOKA. 3TO MOMOXET YMEHbLLIUTb OCa-
XAeHe Hakmnu.

Copeprkalimecs NpUMeCH Takxke MOryT OCaaaTbCA B BMAE C/IOA Ha NOBEPXHOCTA Mna-
CTUHbI.

[MpyMecK 1 13BeCTb MOryT ObITb YAaneHbl NyTeM MPOMbIBKM TEMIOOOMEHHMKA Pa3nny-
HBIMW XUMUYECKMM BeLLleCTBaMM B 3aBMCHMMOCTM OT COCTaBa 0Caaka. KomnaHus «JaHdoco»
pekoMeHyeT MCMOoMb30BaTb MOCTABLUMKOB YCYr C MPOBEPEHHON TEXHOMOMMEN 1 OMbITOM
OUYNCTKM TEMNOOOMEHHMKOB.

[ToOMbIBKa MOMOXET YAanUTb CION HAKUMK U YBENMYUTb MHTEHCUBHOCTb Teronepe-
Aaun, HO MOXET NMPUBECTIN K COKPALLEHNIO CPOKa CIYKObl TeMNO0OOMEHH KA.

Komnanva «aHGocc» He HeceT OTBETCTBEHHOCTW MO rapaHTUHbIM 00A3aTeNnbCTBam B
OTHOLWWEHUM TEMNNOOOMEHHMKOB, NMEIOLLINX ClefyoLiMe HedOCTaTKu:

o [lOHMXeHHasA MOLHOCTb, Bbl3BaHHaA OCaXgeHWeEM N3BECTKOBOIO HasleTa U HaKTMW.
e Teyn 13BHE NN BHYTPW nodie npoMbIBKA C Uebto YoaneHNA OCagKkoB 1 HaKWMK.

e Teyn 13BHE UK BHYTPW, Bbl3BaHHbIE KOppO3|/|€l7| B BOAE, edin pekoMeHOaunn no Kaye-
CTBY BOAbI, npmnBeAeHHbIE B JdHHOM PYKOBOACTBE, HE BbIMNOTHAOTCA.
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CoBmeCcTMOCTb MaTepuanoBs TOc conecogepawmmm pacrsopamum

YKazaHo ana sogbl npu 20°C

CocTtaB KoHueHTpauusa Matepuan
Mr/n vnm ppm AISI 316L Meab
pH <6
6-7,5
7,5-9
>9
LllenoyHocTb HCO;5" <70
70-300
>300
CynbdaTbl SO, <70
70-300
>300
LenoyHocTb / CynbdaThl HCO;/S0,7 [>1
<
JNeKTPONPOBOANMOCTb uS/cm <10
10-500
>500
AMMOHNN NH, <2
2-20
>20
CBObOAHbIN XS10P Cl, <1
1-5
>5
Cynbdna BOAOPOAA H,S <0,05
>0,05
CBObOOAHAA yrnekmcnoTa CO;, <5
(arpeccrBHan) 500
>20
Hutpatbl NO; <100
>100
Keneso Fe <0,2
>0,2
ATIOMUHII Al <0,2
>0,2
MapraHeL Mn <0,
>0,1
MakcumanbHasa TemnepaTypa
CopepxaHue xnopugos (Cl) 60°C
<10 ppm
<25 ppm
<50 ppm Ti/SMO 254
< 80 ppm Ti/SMO 254
<150 ppm
<300 ppm
> 300 ppm

Xopouwlasa YCTOMYMBOCTb K KOPPO3MK

Yem bonblie GaKTOPOB B »KETOV 30He — TeM BO3MOXHee 0bpa3oBaHME KOPPOo3um

—

[lpumeHeHwue ¢ BPHE/MPHE He pekomeHgyeTca
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