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Model and influencing factors analysis of external parameters
of sewage source heat pump

Cheng Xiaosong , Peng Donggen, Li Shuangling, Zhou Junming
(School of Civil Engineering and Architecture, Nanchang University, Nanchang 330031, P. R. China)

Abstract ; Four main device models (evaporator, condenser, compressor and expansion valve) of the sewage-
source heat pump were developed and coupled. The MATILAB software was used for this simulation, and
the effects of fouling resistance, sewage flow and sewage inlet temperature on the heating performance of
sewage-source heat pump were calculated respectively. The results revealed that while the fouling
resistance changed from 0 to 1(m* « K)/kW, the heating capacity of the device was decreased from 353 kW
to 301 kW, decreased by 14. 8%. While the sewage inlet temperature increased from 8 to 20 C, the
heating capacity of the device was increased from 320 kW to 423 kW, increased by 32. 1%. While the
sewage flow increased from 10 kg/s to 20 kg/s, the heating capacity of the device was increased from 339
kW to 364 kW. The COP of this heat pump changed from 3. 6 to 4. 8 in the process, which illustrated the
good heating performance of the sewage source heat pump.
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Fig. 1 The program flow chart



% 4 H

AL 0T KR A TR R AR RSN A e

29

B2 B A R T IR e, 5o BEAT RS B A
SRV BRI L B B AR BT
B0 R 0 B ) e AR 5 D8 e AR X B AN S U
W RKRKRE . EEM%. ZRTTR ARG SRR I
W 50 5 T T T R A A A S A

PSR Ara, . ELRANSE a2
PR RS EMZ G R 1 S BN S ESHL
AR TG Y BB TS K A F I BEE T KO0 . AR RS

PORPERERY

1=
W,

T1 WMANSHE
Table 1 Input parameters

i H ZH B /25 UgE] E24 BAE /25 || wH ZH B /25

HEK,.m 749.3 WAEEK 4 P13 A 6] 4, m 0.137

BB AR 328 TNE,m 0.53 TR B E . m 0.1

FERREL 16 Prim i, B 15 e EERGR 27

e T R, m 0.1 ity a5 55 47 AR 1] B, m 0.18 THE S ERGAR 27

FAEK 908. 85 i R Ak 4 YT W AR F]FE , m 0.121

R 396 FEMNAE . m 0.53 e BB .m 0.095
BB BB BB

FEFEEL 18 PrimpR g, e 17 FE O EERGR 29

e TR R m 0.095 it w55 47 i AR (] BE , m 0.18 T EERGR 29
JE4RHL g HEA AL . m® /h 359 FEAE ML #E )R kW 75.8  |[E4EHL E4EHLK R AT 2
T Mk 1 3 3 T AR, m 0. 000 058 3| i ik & g ik 18

B NAE divm 0.013 Wi A2 do »m 0.015 15K i (kg /s) 17.5
Hfth  HAATRE, C 12 HoAh 1450 R (k) 60 HAth  HokuiE (kg/s) 14.32

POKA DR, C 40 5 Rop - ((m? + K)/kW) 0 1l ¥ ) e 7 R22

2 HEERSW

2.1 FEEIIGF

Y g R R A A RO 4 TS KO IR EE
10~20 CAZAk , R JHSCHRL 18 T %2k 8 25 A0 Kt S %)
UG SBUE BT S 45 R 5 ek (18 ] i iy 4
Xt He G 2 fin s B B R 25 7 10 26 LAY .

300 -
7
//
+109
250 10% /{i
B ac
= ‘ | )
o ]
g 200 | //,/ Z10%
® ot
REY) ¢
23 //
# 100 |- Z
7,
7,
e
7
50 + Z
Z
0 : . . : : .
50 100 150 200 250 300

il Pt - W

2 HiEXLLE
Fig.2 Data contrast

2.2 SR AR AR

K3 25 HR B 0~1(m* « K)/kW 284k ff
MM EERE AL L B 3 Ca) i, ¥5 T # B
K FE R A% AL I R B S R A5 % 8 2% L 8 S T
Ll L3 CHEF L CoxEHTFREAFIALEL
ZEHE T A 00 0 A I R VN BT B PR R A IR B
ik, H1 4. 78 CREARE] 4. 44 C 32 i Tl R AL
TR T 8. B 3(b) L ZE R A Y BE R 1 B A
WAL, 28R A i Q. i 283 kW BE{IK ] 235
KW, M EERFAR T 16. 926, i BRI 35 35 A L 384 in 52 g
T PR AR PSR L S SO B R AIG v BRE A A A
Q. 1 353 kW FEALE] 301 kW, A ELREAR T 14. 920
JEZG ML R A, 69,5 kW FEARF] 65. 4 kW, [&]
3CoH, ZE R BE co AWTB/N, B 2. 70 C /) F]
—3.10 C M b 28 & BV BE TR BE oo FEAR B # 3
AN N 48,0 CREMRE] 46,6 C .5 il # COP FEAK, H
4.07 FEARE 3. 60, AHEL TR T 11. 7%, J5 H 2 ¥4 Bk
PRI R T R, IR 46 ML FE T R, S B0 R
COP &1,



30 P RAREHRERE IR

% 39 %

REN o0 150
;4 1.6 */*/* { s [P
el o | P
12 116 8146 =
= i 2
?;10 {14 & {44
g 08 | pa] pa
& 06 | 4 1.2 4 42
04 Lo s - - - o dao
0.0 02 04 0.6 08 10
YR RBHL/ (2. K)-k W)
H: —e— P HI XAE AR B —— TR RE
—— W e, —a— TV B,
300 (a) - 360 70
z 290 1 350 E {69
S 280 {30 {68 z
g;zm 1 330 g-mg
% 260 4 320 % 4 66 g
& 250 {310 165§
¥ & H
240 1 300 {64
230 L a L L L L 290 63
0.0 02 04 0.6 08 1.0
15 YR AP/ (m2K)-kW-1)
H: —o— BRI AR Q —o— R MM EQ T FEW
(b)
3 o0 45
2
48.5 443
(=%}
£ ' 480 % “ =
= 814
% » 415 2 &
® 470 VR
2 4 £
S 16'5 {37
—4 46.0 3.5

(;.0 (I).Z 0‘.4 0‘.6 0‘.8 110
15 YR #ABH/(m?.K)-kW-!)

W —a—BERE, —o— ZEEE:, —o—COP

(c)

B3 SiRAEXNEERENEE
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Fig.5 Effect of sewage flow on device performance
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