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Abstract Heat pump technology is an energy-saving solution that could potentially combat global warming and reduce carbon emissions.
Industrial heat pumps recover waste heat from the heating process to heat water or air, thereby reducing electricity consumption and carbon
emissions. Industrial heat pumps are energy-saving, environmentally friendly, and provide stable heating. They have been widely used at
all stages of production and life. This study analyzes the compressor types and characteristics of domestic and international high-
temperature heat pumps (HTHP) that recover industrial waste heat and analyzes their application and technical status with a focus on
twin-screw and centrifugal compressors. Twin-screw heat pump compressors should adopt an open structure when the evaporation
temperature is high, and high-speed and oil-free design can be used when the condensation temperature is high. In addition, centrifugal
heat pump compressors should prioritize highly efficient impellers, high-temperature-resistant motors, and oil-free lubricated bearings.

Screw steam compressors need to solve the problems of rotor thermal deformation and shaft seal, and target for large temperature lifts.

Keywords high-temperature heat pump; twin-screw compressor; centrifugal compressor; steam compressor
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Tab.1 Characteristics of the common heat pump

[13]
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RIRGEHL™ AN 3% 2 Fros . H 322377 i Ol BUBR FF
PR FEAEHL B0 2 I 4 WL S IBAT 2K 28 S
45,
1. 1.1 SEFAXRR/ERIESHEN

I 2R 50 18 SUBR T 45 411 155 31l SR AT R 45
ML, ATTE AR R v . SRAT e 4 ML AT A Was 1,

JEAREHLZETY BRI kW
AT TR KR
A 0-3~300 Combitherm f{) HWW9583 i Fil Bitzer 1 F £ 3¢
eyt 0.5~15 KUK FEZE AL, T H R12347e 5% R12332d(E) , A 52
et 3~100 M 17% ~ 100% W JC 2 75 5 98 17, il BB
st 100~1 500 0.3 MW(1H)E3.3MW(3 &), LN R1234ze
o 300 I S PG SR 95 °C 3 T R12332d (E) I,
15 PR BE T 3R 120 °C 1L Johnson Controls [
2 MAEITIHNERERAR/ EBRER
Tab.2 The HTHP and steam compressors in some international markets
. . BORHII By %
fits H i FEGE LAY RSl AW RE/C -
HWW 9583 R1234ze XURAT R4 B R1234ze 937 i 95
Combitherm [14-15]
HWW 9583 R1233zd(E) MR i B R1233zd(E) 462 B 120
Johnson Controls SABROE heat pump XUEAT FEZEHL R717(NH;) 1 800 oo [16]
Titan OM HP LSRRG R134a 20000  HeE 90 [17]
IWWDS ER3b XUIEFT 4R 0KO 1 750 i 130
Ochsner IWWDS/ISWDSER3c4 XUZFT AR B 0KO 1 750 B 125 [18-19]
IWWDSS R2R3b XUEAT B OKO 1/R134a 750 B 130
Rank HP 1~4 WA 48 AL R245fa R1336mzz( Z) 2 000 100~140  [20]
SRM SRM prototype XUIEFF AR R718(water) 250 165 [21]
SGH120 XUIEFT R AH L R245fa 380 100~ 120
SGH165 XUIEFT AR R134a/R245fa 660 135~ 175
KOBELCO HEM-HR90 XUEAT 4Bl R134a/R245fa 230 70~90  [22-25]
HEM-90A SUEAT H 4B R134a/R245fa 230 65~90
MSRC 160L XUEAT 45 HL R718( water) 800 145~ 175
GEA GEA Grasso FX P RUIFT R4 Bl R717(NH,) 5825 w90 [26-27]
Aneo Industry SPHP 15 2E/ B0 R4 L R717/R718 10000  HeEr 150 [28]
Mitsubishi Heavy ETW-S ZHE LR R134a 627 B 130 [29]
Ecop RHP K7 B EZRHL ecop fluid 1 700 %5 150 [30]
Enertime PR BLOESPL R1336mzz(Z) \R1233zd(E) 10000 #1600 [31]
Turboden LHP BLOD RS R600a 40000  fRE5250 0 [32]
Siemens Energy T TR BOESNL R1233zd(E) \R1234ze(E) 70 000 & 160 [33]
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SABROE heat pump % R717 TJi& , e (L3R
90 C, i K #H N 1 800 kW' [ KE, GEA
Grasso FX P W RG>k H R717 Tk, e R ik
6 300 kPa, 5 HEHER BE R 90 €,

Ochsner ) IWWDS ER3b Hl IWWDS/ISWDS
ER3c4 ffiFH OKO 1 ¥4 7 , fe i il #4080 750 kW, i
ERLEE Y 1R 130 C F 125 °C, IWWDSS R2R3b 3L
A R4, TF N OKO 1 Fil R134a, 5 i HE PR
FEATIA 130 €1 Rank (9 HP 2R 51)% 38 hn oy 3%
PP 28 0 B 45 0E 26, T F T O R245fa
R1336mzz(Z) Fl R1233zd (E) , fEHGR R 100~ 140 C,
BB A 2 000 kW, T T XS e 2

IR R AL SR RE  FE B ROR T k2

RGN I ZERE  ARAHICEZE 0, 7R 1Y
PR ZESEAENL R ZE IR T IR R, 25950
il 28 AT OR FH AR 4 2 9 K 46 s 2 BRI, LA N
FEHE IKFRRRANIAT . KSR ZETH &
AR EE R DY,

SRM ) R718 7K ZE T EZE HL, AR FHL I & 6 000
m’/h, fE 75~ 120 CHZE B E FiE1T, e Rl
10, H T R717/R718 B & MK R4, & = Al 315
165 CZEHR P,

KOBELCO HYZ£ VA& A 42 SGH120 F1 SGH165
AR TR 25 15 . SGHI120 2575 Kk 1B #sfdi i 2a
FRARIEER , B v (B4R R T 28 AR 3 R G 1
e, IR RS AL, >R R245fa T8, /K
it Ve Bk M TN 25 0 IS AR AS 100 ~ 120 °C A 1R 2%
K. SGH165 5 SGH120 7 Tl 52875 = A il
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B R MLEA SRR S Toh 47 S, B
I N TR A BV FIAASE SR

Johnson Controls ffJ Titan OM HP 438 £ 4t % H
ZHEOIEGEHL, R R134a TR, B HEHGE BE A
90 °C , F Kl 20 MW" | Mitsubishi Heavy fY
ETW-S [F&ER ] R134a (I Z 9050 B4 L, B i

R 42 000 r/min, {8 5 G G IR RS0, e e i
TEE A 130 °C Rl 627 kW',

Enertime [ K ] R1336mzz( Z) \R1224yd(Z) .
R12332d ( E) %5 T.J51, fie i 7% 8 20 000 1/ min, fz 15
& A 3.2, Siemens Energy 1 /& i #% K R H
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FHTEREACT B AR, IR K R <, SR
R600a V5 , i R BE R 250 °C, Fe Ktk
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] PN e T R R SRR, AR T T RURAT S
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AR 5B E SR, TR R4 L, 1.5
4 R410A 5 R134a, H & w4E/R 1Y 90 C & I 4
ML BRI 56 kW, T 251 A8 45 2 & 5 T
PR I BERGR O 85 °C . AR & T R R
S R515B e 46 L, £ ] POE i ¥, At HOi
FESR 80~100 °C, Fe Kl # & 39 kW, s FHA
WK™ S A A%, Horp 90 °C LI AR = il #AUK
MR R410A 5 R134a 1), i Kl #Eh 60 kW,
e AR 90 °C UK 5120 °C T I A8 A9 2% AL 2R A
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Al 120 CHwK, HE R K IR AR NI 3 FH I e ol e
FFHEZEAIL, S50 5 e il B R 150 °C A HESA

] PN SV AT 20 B D R LI AR R 22
ST TR A SR DUEREAIL 2Ry b Bt
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i EL LR
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Tab.3 The high temperature heat pump in domestic markets
iy 7 FEAEAILAE Y kSl FBORHIE/AW BRI R B/ C
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ESo) 85 C il K TR EE L R410A/R134a — B 85
YAEfy YW470K1-100 TR R515B 39 80~ 100
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120 °C ZE 5L e AL R410A/R245fa 120 i 120
aRlikE = NT-HTHP-SHHP TAHE IEFTHL — 1 700 i 150
MEZRIRKRERGE SURAT 4R — — 5 180
AR TR DI B AR L — 10 000 e 100
b kR 7 G K PR XUEFF R4 R245fa 2 000 g 120
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MR TRE e R ARAT 2K PRI AL BUEFT H4HHL R134a — i 82
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LT-S-H £ 4 P RUEFT R134a R515B 820 i 90
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vKEC B
HD- i sl 2 o AL ELL R R245fa 10 000 100~112
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Fig.1 Screw rotor with variable lead
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Fig.2 Variable speed screw compressor with variable volume ratio
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Fig.3 Two-stage twin screw refrigeration compressor for

one machine
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Fig.4 Two-stage centrifugal compressor with vapor injection
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