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Abstract

The methods of waste heat recovery from gas engine heat pump ( GEHP ) were analyzed
theoretically. From the aspect of energy balance, the feasibility of the waste heat defrosting method was
discussed, the results showed that the waste heat for defrosting was small, accounting for 6. 5% ~9.5%

of the total waste heat, and the waste heat for refrigerant was less than 45% of the total waste heat, so the

waste heat defrosting method was feasible. The waste heat can significantly improve the C

energy utilization rate of GEHP.
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Schematic diagram of waste heat recovery

&1

k2

Fig. 1

2.1 KRIAKRE
BEEAE— DR PR R ¢, , BT I 1]
b, MEAR IS (] (9 45 R H m, LR G IR 8] (9 45 A6 4 m, A0

B4R m o

m, =m,t,/1 000 (4)
m,=m,t,/1 000 (5)
m=(m, +m,)/1000 (6)
I Pk 7 it Y

Q, =C;mAt, +my, =0.342m (1, +1,) (7)
C,—— UK LA, 2. 1 K]/ (kg-K)
y UK J i #4334 kl/ kg
At,— RS 0°C 2 2%
2% P RS A 45 TS V8 A K A PRORIHE S A 7
FIABR LA ORI A&, o BlE Sy Il il
RMEHERARZIL , MERHE «=0.7, HAETA
HMPLECE 7, 7£0.2 ~0. 4 Z[a] OB 9, =0. 30,
) — AT A7 JE 0T P s s A S
Q. =la(l -n,)/n, 1P (1,+1,) =1.63P (1, +1,)
(8)
— MR BT RN RS AR R Q, 5 Mg
KRG Q, M HN
_ Q, =a,Q| =O. 342a,m, (9)
a,Q, o,Q, 1.63a,P,
o, —— AR I B R A A R A Y LR
Ma =15
o, — AR A A ), =0.9
AN 5] B3 6 A 99 P A V% R0 A A B S Y R
Q.5 B AR E Q, B HE N
Q. oty Qoty
“w0, w0, LAP vy 1Y
2.2 RPMHEE
BRAHLHE [ A R A B

X

6,

Ao

0,



FWI S BRAHUER A AR R e 20 37

Q,=m,C A1 (11)

A (2) ((3) F(8) 15, ¥ J /K m # Bt PROK 5 1Y
i Ak
1.63P
mme
[\l e 42 PR TT LA i R DL 1 B AR PR B, O
PR AR R T AW FEZSHC,, (C, Py,
Sk

At =

: (12)

_

Co=p (13)
0, +0,

C,. = P, (14)
0.+ 0,

Pop=—""— 15

ER Qb ( )

3 HEERSN

2 BN REBA BT RN, BR
TG A R G AR R R B A T
PAE HBR A S RR AR B RE B o5 R ST R B [
{HE/N, — I 6.5% ~9.5% ,

0.10

a%///’/k‘\kw\Fﬂ

0.06

<

0.04

1200 1600 2000 2400 2800
KN/ v+ min ™!
B2 KRoblEEES 0, XR(a, =1.5)
Fig.2 Relationship between the rotary

speed of engine and 6,
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Fig.3 Relationship between the rotary speed

of engine and 6,
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and water temperature variation

[ 5T ) % PR B ARUR OHL AR 0 o A A B
RSP AR ANEL S 7, AT L & B A 4 (el i
o BE R SR A AR, 78 10 ~ 30 kW AR Bl A
S Y A o R HE AR Y 30% A, T DA H AR A
[ Wi AT LA e ML 1 kR

80T —m il
—e— [l i
60 F
Z
1# 40
? -/
1200 1600 2000 2400 2800

RENHLELH/ - min ™!
BS  REHLEE SRR EICHE R
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and the recovery of total waste heat
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