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Research and Development of Waste Heat Recovery Technology of Heat Pump

School of Thermal Engineering, Shandong Jianzhu University,
Zhang Xin, Zhang Wenke, Hou Xing, Gao Xiang

Abstract:The utilization of waste heat is one of the prior research areas, and the waste heat
utilization of heat pump not only improves the energy utilization, but also reduces the heat pollution
to the environment. This paper firstly summarizes the types of well —studied heat pump systems
which employ waste heat recovery, and classifies the heat recovery systems according to the degree
of effective utilization of condensation heat recovery. Next, the application of heat recovery
technology in heat pump unit is discussed, double condensers, phase change thermal storage and
Two —stage overlap techniques are analyzed for the waste heat recovery, and the principles and
characteristics of different heat recoveries are described. Afterwards, the paper explores the
significant knowledge for the heat recovery system of screw heat pump, and the waste heat recovery
effect of oil cooler is revealed while different refrigerants and condensing temperatures are
employed. The contents described and analyzed in this paper are beneficial to promote the
application of waste heat recovery technology in heat pump industry, and realize the benefits of
both energy saving and environmental protection

Keywords: heat pump ;heat recovery;oil cooler;double condenser;phase change heat storage ;two—

stage overlap

~114-



43%~170%

’

o

3%~9%'",

(1)

(2)

(3)

(4)
(5)

’

1.16~1.25

>

(3]

2-3

2020.2

A R (B
BB (B#) i B (B#HD
o 5 1 /4 3 2
5
E;
> |
& |
L
6 / 1
B
4%t H11gp/ (kJ-kg™)
1
2.1
2
[7]
, 1
2-5 ) ;
A
s | Ll
WA X AR
SR :
A KB " i K
HRE R
KK
2
22

-115-



2020.2

444
—
Bk
A e -
HoKH
[ 73RS § | #
AECE
25K K K
R bl
SERE K E K
3
2-3 , )
55°C~60C m,
15%", ,
2.3
m 4
, 1 2-3 ,
60C ,
, 1
Aa
— Bk
——
thif
l*
PRAFERE | R
" - R
w%m% :#jié;ﬂmﬁ
R S E i B
SRk ok r——

il i)

WA KR A

-116-

3-4

3.1

’

41°C~48C

’



KE

[12,13]

o

3.2

’

2020.2

35C~40C

[14]

-117-



2020.2

P gLt O

TP

ki i B
[ 2 PRI -

el P mEsm s
L
MHEERA X &2 ,
; B3 T p ,
m B ] 2t 19]
FIAFIRE T kiR o
(- — (D 3.3
A e
=AMl E R0 s
T s [moomsrs | % T O
<> <>
SAIREE | KR ——— AR , 50°C™,
7 5 ,
6
N , S 32°C,
) +10CO
Ay ) 1 o
W R4 S, PR Y
- =
’ HATERR HEIER
il il R # | 50C
RN, Al w
e &l [[8 (& 2=
12°C] & ol ®oTk & 15T
, o o w B
W Q
. Bys P
s , HA R KR Rk
b o 7
’ ’ 1
(7] 1/ C
1,>33
s 1,<31
o s 32C,

-118-



2020.2

SOOC ) ) ’ ’
, 30°C~38C, o
55°C~60°C, , o
’ b 8 (o} b
[21]
, 35C, 65°C
8.0, s 80C , ,
s , , 40°C o
b [6] b
. [22]
s , , R22 .R134a  R407a ,
, , t, -10C t. 45°C .50°C
o 55C , 80C,
4 10K, 5K )
. . 2
, 40°C, ,
o (1 ) o
, o _0,(80-40)
an_ SO—t (1 )

—119-



(2) ,
o
Q ao 2 ’
Q+P 2)
:tc_ ) OC 5 ’
t— H C H o N
l— ;C; ,
— kW
th ) kW;
b s kW 5
Q(w_ ;kW 5
P_ H kW o 1) ’
2 ’ b
0.15 o ) )
R407a 55C o
0.43,
o
; b
cop  1.38 1.97, o N
80°C, ) o
b b
’
o o
2
Qu
1./C 1./°C Q. kW | 0,/kW PIkW Qu/kW 1,/C Qu/kW Q+P
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