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Suitability Analysis of Solar Phase Change Heat Kang In Different Areas
Li Wenyu Sun Liangliang Yuan Yanping Cao Xiaoling Xiang Bo
( School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )
[ Abstract]

Kang plate and phase change material are used as heat storage devices to availably improve the heating efficiency in this system.

The system combining the solar water and phase change heat storage Kang is put forward. Instead of water tank,

By adding udf to Fluent, three-dimensional unsteady heat transfer model of the Kang is established. The results show that the solar
energy contribution rates of the Kang in Harbin, Beijing, Yinchuan can reach 49.9%, 70.1% and 76.5% respectively under the
working condition. The solar phase change Kang can guarantee the comfort of Kang at night when people are sleeping. It is proved
that the solar phase change Kang have good effect in many areas of northern China.
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Fig.1 The System of Solar Phase Change Kang
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Fig.2 Three-Dimensional Model of Solar Phase Change
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Table 1 Physical properties and geometric properties of

Kang material

MELER R EE Ly SR
Kb 30 1800 1050 0.93
TR 445 5 1760 0.79 10.46
AHAE AR 30 890 2090 0.149
Lo I 20 30 1380 0.042
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Fig.3 The Basic Heat Transfer Unit Model
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Table 2 Geographical parameters in different areas
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Table 3 Calculating parameters in different areas
HH I IR E[7 )1

KRR AR R B /kT-m?  2355137.3 1864765.5 2652061

KB HSERE/AT m?  12799.7 154113 175633
H B E IR/ % 45 55 55
ABAR 2 JE & /mm 25 40 45

975 5K PR BE A K AR AZ AR SR B 3Y1 14 (A i 2
SR A2 FH 5 b XA R S SRR 0T~ 22 2 I 4
PEIEATAEALL . 1&] 4 B 20 530 09 = AN XCRBRYTT 24
BRI AR A IO A Y N 2 b R AR A

—a— R

800 g Jppr ‘,A;A“
A AR ey
h{Esoo : . :
g /,:’/'/\ e
P 3 o
R w \
= W ne
7 /., ; \ :
200 b A
N A -\.\
olasasaaaa 24 R
0:00 400 800 1200 1600  20:00  24:00
15 %)
(a) KBHFEME
5 SN
/';‘/A
-/./A
/A b S
of . /' / N
AL %e A

b

SR/ C
Y
;
b\
-\\\

)
AN
|
I
=
3

15 L L L L L
0:00 4:00 8:00 12:00 16:00 20:00 24:00

I %)
(b) FANEHIEE
B4 =ANMXREERESH

Fig.4 Meteorological parameters in three areas
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Fig.S Water temperature at inlet and outlet of collector in
different areas
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Table 4 Hourly collector efficiency in different areas

[Ed M IR 8|78 BRI
10:00 32.1 34.2 —
11:00 37.1 41.9 —
12:00 39.9 48.2 44.2
13:00 44.1 535 50
14:00 45.9 55.9 52.9
15:00 42.1 56.2 58.1
16:00 — 51.4 58
17:00 — 37.2 56.8
18:00 — 52.8

3.2 AHARMERLBAE 2

ME 6 (a) ATf, BE/RIEE . dbRURIAR )1 I 7E
BRI PN 2 AH A A BHRAE 2653 ) 1A 3] 48.7.81.1,
92.3%. AL I RVER) 1M X PRI AH AR A1 )35 T LF- 56 40
b, T WLARSE SR BE I H 224 e AR AR ROR A 5

REMMRREEBOVEH, JLF A0 H a5 201
K FH e B A B0 A7 AE AR SRR AT TR, BLOBE R
(EUE PRSI I i APV & S UR T St ey
RISATIS A1, B DARUAS S B I3 2 #Ac 2D,
AR BHUE T — . AR RHE R
%, R AEIFARE D, MU AR
BHR 2, B 25 Lt Eoh it T8 .
T, SR RIE R e eE . 25
B IR RIS (K B e R RE FR BT A% B A R DU
7 S, RSB B bR O K
FPIETEH .

100

—m— IR/RIE
—o— b5t
sof —A— )l
= 60
S
3
<
=
= 40
20
(rmacssninnnn AA 1 1 1
8:00 10:00 12:00 14:00 16:00 18:00
W21
(a) HIH
100
—m— IR
—e—Jbnt
wl —a il
= 60
juesg
<
=

20\\.\\5“
0 P " -

1
2000 22:00  0:00  2:00 400 600  8:00
5 2]

(b) A
El6 ARIMXMELMBERER

Fig.6 Liquid phase ratio of phase change materials in
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Fig.7 Temperature of upper surface of Kang in different

areas
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Table 5 The average temperature of upper surface of

Kang in different areas

H APy C BRSPS/ C
W R IR 22.13 26.67
dbnt 21.95 27.30
)1 20.43 27.50
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Fig.8 Heat release of day and night in different areas
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Table 6 The Solar energy contribution rate in different

regions
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