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Analysis of Heating Performance of Gas Engine-driven Heat Pump System
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Abstract; In this paper, based on the measured data, the multiple regression model of the natural gas
engine and the calculation model of the open scroll compressor were constructed in the gas engine-driven
heat pump system. The influence of outlet water temperature (¢, ), engine speed (N, ), ambient tem-

perature (¢, ,) and waste heat recovery amount on coefficient of performance (COP) and primary energy

amb

ratio (PER) was analyzed by using the engineering squation solver ( EES) software. The simulation stud-
y shows that when the waste heat recovery system is not turned on under the same condition, COP and

PER decrease linearly with the increase of ¢, and the maximum errors between simulated and measured

out

values are 1.62% and 3.06% respectively; meanwhile, ¢

1 500 r/min, ast,

amb

has a greater impact on COP, when N__ is

eng

changes from —15 °C to 24 C, COP increases by 225.87% and PER increases by
217.26% ; after turning on the waste heat recovery system, the COP and PER under the same condition
increase by 24.65% and 24.67% respectively, and the trend of COP and PER changes significantly.
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amb

tion

Wi HE 2022 -07 - 14; f&ITHEF.2022 -08 -31

E£WA . EHZKIEAVEITRITH (2021 YFE0112500)

Fund-supported Project : National Key R & D Program (2021YFE0112500)
EB B B (1994 - ) 55, hEBFEBE T M RRIRAT 7T BT o8 B 2.



-+ 130 - o

[ayay

B o TR

2023 4

51

il

PR S IHE (Gas Engine-Driven Heat Pump, GHP)
ARG A RIE R G R I, LR R I RSN
By, B fe 9k S IF e 2R 4L, 30 28 1h & shL
S Y A 2 T SR B H R AR AL, DT X i ¥ 7 3
TR ZRTE IR R G, HBORUAR (E R BR T K48
AL WAT R A A A5, GHP 19— 1K BE
DR, 7R R IEFE — AR IR AR R A5 AL T
GHP & (EHP) 1Y 1. 4 %, 11 HAE AR
T A, I RS AL, R
& TR A 5 ) I A A S, TE 4R 3
“HIEIA T R

[ Py Ah2 2 L 4% GHP 1 45 350 14 5r. T i B
Y 4T RSN ) R 3 T S8 B A 2 2 I A
RO RIRF K B AL GHP H A R0 A,
BRSSP AR LA BBl 2Tl AR Al
A Ay S AR ) — B 7 EEAERA T N AR 2 A i
REFHT SCER[ 10 ] SCER[ 13 ] XEAR R 59 RAR S K 3h
BUEEST T Z s mlABERY, I LU BRI 9T T GHP
PEfE. EENANTT GHP RRFSE 4 £ R F I %8
KRG, B B 2 9 $5 R134a, R22 B¢ R407C, H.
E s &SIk

HT T B DA DGR T R A, H AT T T A 2
ATEELAE 2R RALOA R IR GHP W5t 4 /b, A
Gl 1 AN GHP SRAESCI I, 455 4k
i N RN R B ZoT I IH AR JF AT EES
( Engineering Equation Solver) 244347 T GHP A%
Al PERE

1 BRSHIE

BRI R A A 1 Fos . RGN J1 5
AR RIR(CNG) S i, S R UL shALAbe i
AT 2, 22 5 10T J5 X e TR 46 MLEAT e 4 289
TR, VeI RAT0A 7 il U, e 4 AL HE
At | A AR B i U B AR e TR PE
i =R AR A e, 5V KSR A Ve
AR PRI, Sl i IR I S

TE XA S 0 R o R A 2 P R R S8 IR 2, 7
R AP ) AR B, PR 28 S 70 s i 1] 3
WP, HEANT — G, ARGERA K SHLRIA R
W R SE, AT ST B A AR AR

HEEDPAE

1 BMSARRGEE

Fig. 1 System diagram of gas engine-driven heat pump
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Fig. 3 Energy flow diagram of gas engine-driven

heat pump system
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Fig. 4 Matching of actual output power and

fitted value
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