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Performance Simulation and Analysis of SHW System
and SHPHW System in Cold Regions

XU Zhen, TIAN Qi, WANG Yongshuai, TIAN Jian

(Civil Engineering College, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract; A solar hot water (SHW) system and a solar heat pump hot water (SHPHW) system were con-
structed on the platform of TRNSYS software. Based on the same environmental conditions, the energy con-
sumption comparison and economic analysis of each system were carried out. An experimental platform was
built in Taiyuan City for verification. The results show that the annual comprehensive performance coefficients
of solar hot water system and solar heat pump hot water systemm are 1. 70 and 2. 04 respectively. Compared
with the traditional solar hot water system, the solar energy guarantee rate of the solar heat pump hot water
system is increased by an average of 5% annually, and the annual operation energy consumption can be saved
by 16.36%. The cost can be recovered after about 6 years of operation. In the cold rural areas of China, the
solar heat pump hot water system is prior selection with good economic benefits.
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Fig. 1 Schematic diagram of SHW system Fig. 2 Schematic diagram of SHPHW system
g
2 RABEHFEE
SHW R G R
QJ_'_Qaux:Qt.l' (1)

KD Qg R BHREAE P ar A5 H k) 5 Qo FUH B I B ks Qi i I BOK A 5 it K.
SHPHW R G111 oy

Q+Qu. Q. =Q., —J”Phdf. (2)

Q. N EPUKFIRMA A AL k] Py /KBNS TR kW00 20500 AHETT )3 FlfsE
EE/‘JB?J‘I‘ETJ s S.
ERSERERITTEARX N

http: // www. hdxb. hqu. edu. cn



%1 Bk, % . SHW RSM SHPHW Z 45 75 J€ v H X A% M BE A 81 55 40 #r 83

Qj :JHI- 77dT-A :Jﬁﬂflfcp(t[,z*l‘f.l)d-& (3)

KO H T R RIAHEIBE W« m 5 HEME W BER RO ;A N ERL RO m* 500000 43510
K FF 8 Sk BRI 2 P T A6 RN LR I IS [R] s s 5om AR AR B BT BRI 5 . kg « s 15 C, UK E R IR
k] o (kg e ) sten st 20 BN AR AR BRI FF T AN PR, C.
KA R E AN
Q\.i:nlllcp(tl.Zitl,l)? izl,S. (4)
KO o, R KA AR BT kg st st 730 3R KA N BB GG FIZe kR e . C.
L RIEEN) 1B e g RN W)
Qu. = f P de. (5)
S5 s P A A 5 KW s 9100 L AT 28 T 532 B ),

3 TRNSYS HE R SEIZE

DU 75 48 K D ol i R S AR R S R S50 7E R 0 D B P S B R L Al | AR FE TRNSYS 5k
.3 s SHW KRG8 SHPHW RGERLF-G . 405l anEl 3.4 iR . il B 3 1 458
() 4= 438 47 B I 0 W R R Gk AT EL B A A
3.1 SHW &%

SHW R4t ] Type2b (324l #5) s Type3 (G IR 7K 42D . Typeda GKH) » Typeldh i [H] 47 3¢ b8 550
Typel 5 (RS BARALFE 28 . Type65c (22 L) , Type7l (FL28 45 K PH i 48 R g ) #E 47 455 78 g <7 i1y B4
L. SHW R4 {5 EAA il AR R A 14, 9 m® Y E =8 KBRS . — 8 3R 0. 04 kW, 4 & it
o 35 Lo« min ' EFRK A E KR 2 m® BEEROKRA (N & D03 10 kW4 B o B ) #49 1%
X PH R85 PG R R S8 S By LA 20 7K 500 %5 45 o DA RROK A8 At I 2 L K PH A A B2 19 1) 103 FE AR
1 CHPSCPE PR A R 22 3 C I T S5 41 20 54 A K B RE 4R 40 28 496 10 445 T SR s
3.2 SHPHW %%

SHPHW R %G1k H Type668 UK IEITD) #E 17 H1H8 # 37 A5 HALHL. SHPHW R 48 (9 FL AR AUy 4
POE AR 14.9 m® P EE B RHAEEIMES . — BN 0,04 kW, U i & 35 L« min ' 1E PR K
MEKE R 0.5 m® [ & HOKFE UK P RE AR VG 31 R G0, 1 &K 20 2 m® (Bt HOKA (N & D5
10 kW (1 By o fin #2845 5 i R 7. 4 kW IR HLAL . — & A [R) 2 50000 0 B 7K 2 4 A K U 4 5
TEIRRGE . e K A 0N A0 (7] 2 B0 7K A2 T LK P BE 4R #4006 28 38 48 FK R A1 38 & 46 22 )
1) 3% 1%

‘—" : 'ié ."

Typel5-3 i @Type65c Typels-3 | i i " _____  Type65c

e

Type71

T

h .......... g R

Aenene

Typel4h Equa Typeéb

mp-3
Typeda Typeda Typeda-2
K3 SHW RG{jHAA K4 SHPHW R HALA
Fig.3 SHW system simulation model Fig.4 SHPHW system simulation model
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Tab.1 Parameters of a single vacuum tube collector

2 A/m’ pr/MPa V./L [ X b/mm X mm
BH 0.099 2 0. 06 3.97 5.8 X1 800
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Tab.2 Water source heat pump parameters of XYG-6T type
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