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Abstract

Vapor compression high temperature heat pump (VCHTHP), which is an environmental friendly
and energy conservation technology, is widely applied, especially the large-scale sets. In this ar-
ticle, the characteristics and necessity of large-scale VCHTHP were elaborated, and the research
progress was reviewed and analyzed in terms of thermodynamic cycles and alternative refrige-
rants. It demonstrated that modified regular cycles and low GWP HFC & HFOs alternatives are the
key parts for recent research and application of Large-scale VCHTHP, and the irreversible Lorenz
cycle and non-azeotropic refrigerants have good prospects. At last, some application cases were
also reviewed.
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Figure 1. Schematic diagram of compression heat pump
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Figure 2. Schematic diagram of large scale high temperature
heat pump
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755, gttt AR IRIARC, BT T ™ i LF A iR AR SRR Hh rp g s e — SR DL
SRR RS ARACTERR, A AR S e g . AT W T SRR Th B K DL SR 3 T
Fo W TR —RIEH, A RERBIRISZIGHT T, ARGt ik B 24 5835 102D . Chasik Park
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T 4 QAT (1) 75 Yt 25 0 2 R 2% v AS W B B A7 7 35 1R 25 4% A I AS W 3 452 2% ) B A1 3R AR R 5 v UL AR
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ZEAEIR[16] 0 IXHERIRAE TEIIR b, ARG w] R FH D 0 I G A0 2 RIRE I R RE R o KB e 45
AT 1) 5 ity AR A U P2 A A BB R AR L AR, T 1A AR 2 D P P B 3 5 A0 L 2 3 A 2 B
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PEREAUEE, 38 FH R BE DX RN Y Rl 9, %77 THIHE B 24 R il 2 2R 1) B AR iR A6 B T
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1 LA RIS B K B SN Bo6t NI&E G &) Tt s s A m e, JEH2 — RAHT AU GWP AU
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PLaml T, e 7RI HES, B LRI, RAE TR &Y R AR . FLUOR S
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A A0CHR IS FE I LU AT B T3, AT DAAR BN A B R T Qua A1 COP. 1T LA HTEIE H 1
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COP N|#RALTF 5~7 2 [H]. X UiH R1234ze 7E 100°C LA N X % R134a A RUF I AX1E, 1 R1233zd
A R1336mzz £ 100°C~150°C I [X A% R123 HAT H U i &A1 .
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T A LR T — RIVHT LR 2R G COP 5 Quo LALIKIPERELE L, FFHRH T T AIm SR Ton /2
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EEN, KRS EA THRSERMANMLEE T RS THRIMETN. HERKEHBEITRT L
R124/R142b/R600a Jy4H 73 )i & LJfi HTRO1. HTR02.HTRO3 Al HTR04, 7] 7 75 60~90°C )i % 5K [27]
[28]. b Agil K2R VR & L R22/R141b R ¥ Bk M 70°CHn#AE] 80°C [29]. REERZFAWIAT T — K
Hil i TR ST, 45 BA R21/R152a/R22 Fil R123/R290/R600a A 2H 73 1 VE & T , #¢ e il L FE 75 34 88°C
DL K B ERFE =i LR M1A. M1B. MIC (R152a/R245fa). MB85. BY-3 (IR A HIAFI, 7K
PR JE 4A0°C AT, A EEE 70°C~100 CAE R T R 17 HPERE, COP #iEid 3 [30] [31].

REEHW ERFEIRZIN, B hilih i s s/ mtm) TR FH BLst TR 3R, Mtk ARG TRE KA
FEAE A SR IAGE LR R o 3X 32 B R AR SR TR S T R A IR R A B A IR R AR A T R B R
ALY, X FEULPE SINAFELE32] [33]; ik, EARBERE T, WREWTRA G RN H 7 2 ek
PRI RAECK AR R ), KI5 T A 2 i 71[34]; 3=, W& TRARAMIEE, H
oy LR ZE BB 2 B4k, AT 530 R Gtk e 1AL . SR AR WA [35] VR & T AE 48 i B — TR A 12 1
e BRI AT AR sk, AR B S PR B R R FE AR R B, DR, A AR TR R FA A R 3
TRA LR T R 4R 8RN

4.4, INGS

MEL FAr B el LB H, CO, Al NHa &5 FI AR T, A1 AT DA 2 il 00, (H -5 75 B IR A 5 11
PRI R A B e 9%, RG24 E% EHRI NS TR, JtHE Pl R1234ze. R1233zd & R1336mzz N
RFM HFC K HFO Kl T, 1M Bk BRI AR LR & TR T R A 75 B & P A S AR LR
(BT AL AP o Sl . AR Wﬁﬂ&fﬂﬁﬁ&fﬂ%ﬁ@ﬁ& GWP [#] HFC & HFO 2§ T.J #1 i I 1R £ Fhs
2 Ry ] B A S Al O PR AE 572 i R ) 8% R0 S 5 TR HEAT 7 AT B R R, BAT I RO R — T
55 DRt — 7 1o FE P T Rkt 8 AL 1K) HFC e HFO AL & L5 78 AR R ER R, 53— J7 1t S hn K xet
KA AR TR AR, WR4EhL ARSI A

5 REEMHAEHEARNA

PR BORAR T A 2 50 = N AR T T A5 2 T2 R o e iR AR T DL EL R K TR 3R i 1) 60°C
U\LTJEEW SEARENEIA B AL TT BEIRORRE, AR I O LA S PR 1, Iﬁﬁ@%*ﬂﬁﬂ%_fufﬁﬂjﬁ
I AR, BT U T2 S SOE 18] H AT AE B K e il i i Q22 HE 1 AN R RS A
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A R R AT = o W [E 22 5w 47K A B (McQuay) 7E AN LWk HE T Templifie RAIAIEHNLAL, AR
TS oy R el ORI B0 A KRR, o g O s IR B, femitiKiREE N 60°C~70°C, fikA
gl 12°C~35°C IR, FE IR 29.4°C H/Kil B 60°C L5 T, COP AJIA 5 /e 43 o Jifi - 5 5iii 24 7] (Friotherm)
FER T LA R134a, fmdAEHRE R 90°C, #IAEIEEN 2 MW F| 20 MW 1550 3 il AT A LA .
SUARY ) R FH 50 E 2 s S A EF R BE 1) Nimrod 7K IR #GR T H #2415 7 4 & Unitop 33/28CPY XUALk &5 .0
AGEHLA, —FEmT A== 48MW [ il 4 B 36MW (1l ¥4 &, JOK ALK N 78°C , ¥ /K ik /KR S 5°C
DL AE PR E B 4 B Skoyen Vest SR A Unitop 50FY 2.0 aUHGENLZL, M 10°Ci5 7K A i BL 90°C #K Ak #,
ST FEF] 12 MW [36]. 35 [EVT AR E 5 (Johnson’s control)jift T (12 5528 7 (York)#fE Hi T Titan 22 2¢ 55 0»
R E R ATE, YDST B0 EIRAE, CYK WREOLNMENAE. YK T & 0 m iR igg
WU 48 25k () A B B AR v 7 9877 B [371 . ooy Titan 22 255 0 J 4 2 v T A0 B Lk I BE 73 30MWY,
FHLHAIK H KR BE T IA 82°C o X P AL AL IA B E IR FL s g 1 R B AR AR & A N T X 33 R IR
uty KA B Wi PR 4

TEEP, P8l R EU T T mll R R T, TR T RIAENEERIE RGN
G, RN WA E SRR AL, (345 AR 90°C, H/KIREIAR 85°C, FHWFF 1 i
A HBRR LA B2 [38] . TERLIERE b, 5 E AN RGN FAVEVEK S I R R 4801, 1K
Tl HE 700 KW I FE 3 B R R iR AR AL AL . HLAL SR F P78 Bt R DN FA[39] o % 73 7] R F L1
1l P9 7K B 10 245 7 A 5 0o QIR [ SR S 57 Tk i, b B X S A R kB, S 5 R I Th R
1759 KW [ 7k B [ 25 A2 45085 0 SRR (i 74 COP IA % 7.0, MR RGi%4k COP JAH] 4.8, Reximn T K%Y
P A R G[40]. W B UKERAE AT T UEAT 5 K IEAGE, T DAL 45°CT65°C K, HTLLE
FRIRBEA I 2 /N X HEBE 75 22, /K 55°CHE, ¥4 COP 1A% 4.1 [41].

A5, A B HE R T TR DA, miR AR BT S, s
PAER, PR, VSKACEREE AR . H Ak P SR BT 6 R S 2V R AR, R e R4 T e iR
& P P8 AT 2R 4 HL, L5 R FH iR DR R245fa, #4I3R 380~660 KW, ¥t B Al ik 120°C 5k 160°C
LA, COP 4y5lik®] 3.2 f12.5, A/t T) WARRHDKS A, & T &M, 25, BUeTETILr
VB AR S T8 2 P TP [42] 0 KPR H R A AR HOR RIS B 5 K R #4, R 15°C~20°C i 5 /K%
HIKMERIR AR, 4 T ZKIETE % 60°C~65°C, MM FH T~ RBE A 18 it [43] . F5 M Fy5 K b3 ) R
A KAE AR, B iR AR 7 ) 60~70°C s A oK, Wl 2 R A m IR AL T T 2R R
A KIEATEA LA SR RS s By sCAE JER FH 2 5 H 40% [44].

AT LA H R I E e AR B F 7 T AT A5 5 s i T B B S ik kP, — BB/, 7R AR R A3 T T
PAAB R X AR, H T AR AR R R B e 4 o sl IR D i A 2 T+ LR 2L HIR L, AT EEE
AT =M g, 3R E H AT s R AR S A Z 0515 B 1~2 MW LR, RBELRIE /N X BLAN Gl 46 Bk
MHER . R KR AR, 76 TS 5T, PR B s AR R 3 2 42 100°C AR, #t= 100°C
DA K T 2% 03X P S8 SR ] PN 8 4% 0 7 10— 2D 3 s R i L AL T B (KPR A R G R0 A
REJ). Mo, BT RE T RAMBEIE R, BHREREBEANENFREEARN I, FoEl—DE
XF RS BRSO DA R it 3R 4 HLRD i R AR S AT A B A 0 vt, R AR BT 0n T
TZEREHEM, M EEZ T K.

6. R4

ASCE I 0 2 A AR O S AODEIA . BRI B R B BUR BB BT, B4 T A e — B
I 18] AR 2R e 4 s pe il VR BRIV B 7 ) RGETT T, ASURAE I NG KR i I AR /oK, (HA
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