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Fig. 1 The temperature profiles of experimental

t/C

solar ponds on 7 August
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Tab.1 Heat storage quantities (¢) of ponds with
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Tab. 2 Turbidity of solar pond in the process of
adding salt
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Fig. 2 Structural sketch of solar pond with porous media
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Fig. 3 The effect of slag on temperature of LCZ and

heat storage quantity
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Fig. 4 The effect of porous media on thermal

extraction efficiency of solar pond

3.3 Z AL B LB R o e BH P £ 116 5% iy
ARFFLBR R T Z LA T K 2 A 8 1 R
BT LA 40 T FL A 00 265 A 150 iy — 2 53] A A 25 A
PUTFH L B0 R AR 3 A0 T A0 9 8 A 53 SR
AR A SRR TR Z LA
JoFL B R X A PH M e RS i L A & 5 TR L A
T LUE Y Z AL B i i i, LCZ e s iR
B 25 s L Bt 6 10 38 T e/ S DR TR TE T e <
Kiine » NPT FLL B S5 K L o 75 L B P 2L 70 ) ok Rk
WA Pl S ERKIR S A U AR KR,
B LR TR FH RG24 2L A o2 00 A B, 15
Z AL A TR B B A AR . LCZ % e 1 B 2 B0
A FLBR S A BN T B AR T RAE T Keobie = Kivine » B
A ALBR R, 51 Eh K 2 A R A R B



20 X # ¥ L X

%52 4%

e FACDR TR A T B 3. BT LARIE 5T 22 LAY 5T L B 8 0
KA LCZ 5 iy T B8 A4 52 Wi I 22 28 45 %5 18 & fL
I B R B AR RS TR K S B AR R R R

i 172

73k Brag — n
& B Ly +Qslaga~ﬂ"'|3\_ . o
\.’é 69 [--a ~t.cobble—— Ocobble a.. e
) 152 <

65 - "A"A"A"A"A"A"A"A"A" 147
w0 % b 142

20 30 40 50 60 70 80
&/%

SRR 2 N e 3 s N 2 7 o O A |
(PA Case2 W )
Fig. 5 The effect of porosity on performance of

solar pond (in Case2)

I 2 FL A TR FH L B I P R B 2 FL A
Jo AL B S B 38 R R R O AR SO TG 22 LAY
Jiy o X c, #B L K B, BEE 2 LA B AL B
IR, Z2 LA B R K 2 ) S AR R R
A TR B Y P 1 3 R i LA 2 LAY AL B
R, A FH L A I i R

4 IS HE B KM LCZ i
JEE T B B 1 55 i)

X F R B 5 . LCZ By iR B i s BT LA
T A A ™ S e A B S 1 R B G
TIF 5% = 398 56F A PH 9t P B A9 52 1), AS SR R E 6 1f
HA SIS R 5 3k B it DAAS SCR FH B A
PRI, IEN SRR €, 75 0. 28~2.50 W/
mKH 7 A R R rh g0 Y S R BCRD ]
BOUBESEA R LA T . 2 FL A0 )2 40 K FH 3
LCZ i B B S g . 5 7R L e
PRBEAE TN 0.3 m 4P i L O A4 A 8 K B
b 1) SR e T BE R HEE L 25 AN 6 R 7 TR,

M 6 Ca) 1T D, 7 4 48 5 $AG R 0028 1k v [
L2 T2 FE e R AR T ORI 1L.CZ
Hie e it BE L ABLTE T R R BB NI LCZ B i
J3E R R0 R 0N A 4R A R RO R
LCZ i fey it B 12 o 1 I B 50 R AAIET 6 (h) m] Bl
Case2 i Z LA 1A A BH L i B0 007 #0348 kb

7 300 R FH A A /0 5 B DR R AR SR JH i 22 AL

100
04 F ——Casel
88 | —8— Case2 A it
L gt ——Case25 90
E 76}
70
64 |
58 1 1 1
025 075 125 175 225 275
Kg/(W‘m'1'K'1)
(a) iRz
290
270 b ——Casel
‘<|‘-\ 250 & CaseZﬁ‘d’P‘iﬁ
g 230 —&— Case2 B 90 A
Ry
\% 210
5) 190
170
150 1 L Il
025 075 125 175 225 275

e, /[(W-m™K™)
(b) G A4
M6 Casel § Case2 P +3 & # £ #4 K
P 5 7 O A R B B R
Fig. 6 The effect of ground thermal conductivity on
maximum temperature and total heat storage

quantity of solar pond in Casel and Case2

100

94 F —&—Case'

88 | —8— Case3 A W&
P gt —a—Case3 HINA
NE 76

70

64

58 L L L

025 075 125 175 225 275
Kg/(W'm'1'K‘1)
(a) T i

320

300 —&— Casel
& 280 —5— Case3 A &
g 260 —a— Case3 A IWA
E 240
<220
200

180

160 :

125 175 225 275
1, /(W-m™K)

025 07

(b) B
B 7 Casel § Cased ¥ £33 # % $ 3 K
FH 3 5 7 O AR BB R
Fig. 7 The effect of ground thermal conductivity on
maximum temperature and total heat storage

quantity of solar pond in Casel and Case3



%1

FERF: KM KRBk LN R LR 5EHEUTR 21

BT S R O BE LR A5 R R T R BH b Y
SRR BTN, BOR LA B A B TR
e K PR LCZ B I B T it J3E 8 v A ] 3 K B vl
8 B A Y 1N L L > 4 R AR BN
TR RARA Y PR IEL)Z . Z AL TR SR 1 R T
BN T TE R A T T A S IR BN AN R DURTH
Z AL T 1 W) M S O T A AT A R L T L
TN 22 FLAY J5E J22 10 A BF it ) B 0 A B 1L TS 2 LAY
Jo b 4 708 AN 2 4 4 T A R BRI A i )2
R BA b (9 B B A R T 2 LA B Y. L b
BT RUITE Case2 v, 78 + 53 $R B8 4k 3 [l
W Z LA R AR AT DU B LCZ 1Y B e TR L 0
JEBR T L HES R B KA B LA AN K 2B
BT I AN RE B w5 K BH b 1 L B

H 7 7] WL 7 3 T R BRI
8- 58 A BH b A B i 22 LA 5 OR PR ) LCZ
e e ik BTG T 38 K Bt Y LCZ A e L axX 2
B Case3 J& LAZK i AH 45 0 JEAE M, th T 2 L4
O A2 IR0 ) A B b 19 VR B R 3 A B b K
{2 3R KA AT S BT A - 48 J2 T2 B AR sk /N 4
S R BN, AR IRAOR L2 LA
JRJZ AT S BT LA R 58 2 LA 5 AR I
P R R LCZ R, N 7 (b) Al DL
Case3 H 5 22 FL A 52 22 14 K BH it 174 S0 44 3%
3t 125 38 R PH I L X R R #E Cased RN
ZAA TR LCZ K E 5 Casel ' LCZ
KA A, 22 FL A TR 2 BN i e B T BT D AE
Case3 1, JC it Ffal Bl 22 £L A G, #6547 1 F K PRt
AR, L4 BT 3R B S R BB KR A
Case3 1 Z LA i1 )2 AMEA B) THE K LCZ il
JE 38 A I 4 R K BH b g T B

FL 6 Ca) FIEL 7 Ca) AT T, AL 0 785 K BH it
(1 LCZ b BE LE % B A7 (9 K PR 9 LCZ ik B
. H AR E 6 () I 7 Ch) ml %, 2 i i 2
MR E A B TR R P e,
TS IR BRI £ LA TR Y R B (Case2
af Case3) i K.

5 & i

QPRS- EST kR e RUE LI ke £ F A

BRI, ZHLA B I A BT 5 K b LCZ
AR EE A R PR i T 1 R RO LA
KT IBA)E.

(2)Case2 1EBL N, 1T LCZ i B2 19 48 &5 &
ZALA T S B0 A B RS e D3R AR —
AN i AE B 2 R B G A5 B Y K BH 1
LCZ il B A MR B2 38 K, T HL A BH b 1 5 00 4 i
IR B d5 KA L T LA (W] B 2% B8 s )23 ol s 4 it
LCZ {1 fc 55 ik BE P9 A 05 T8 1Y) 52 ) O 3 15 7 i )2
JEE.

(3D Kprume = Kprine B KA ML LCZ Y ¥ B
& 2 LA AL B 1 KM 1S K M Ktrame < Kb
1% 100 R B2 5 AL 79 8019 00 T K B il s 4 i 4 i
H Z AL AL B A A 1Y R R

() F2 5 3 B Z AL A T A F T LR R b
b 3 v A B b L K 1 VR

2% Sk -

[1] DAH M M O, OUNI M, GUIZANI A, etal. The
influence of the heat extraction mode on the
performance and stability of a mini solar pond [J].
Applied Energy, 2010, 87(10):3005-3010

[2] SAXENA A K, SUGANDHI S, HUSAIN M.
Significant depth of ground water table for thermal
performance of salt gradient solar pond [ ] .
Renewable Energy, 2009, 34(3):790-793

[3] VELMURUGAN V, SRITHAR K. Prospects and
scopes of solar pond: A detailed review [ ] .
Renewable and Sustainable Energy Reviews, 2008,
12(8):2253-2263

[4] AL-JUWAYHEL F., EL-REFAEE M M. Thermal
performance of a combined packed bed-solar pond
system a numerical study [J]. Applied Thermal
Engineering, 1998, 18(12):1207-1223

(5] x £, pEEBRFERFREENTELI]L LER
H ., 2004, 30(19):128-129

[6] MANSOUR R B, TAM C. Transient heat and mass
transfer and long-term stability of a salt-gradient solar
pond [] 1.
2006, 33(2).:233-249

Mechanics Research Communications,



22 X % ¥ LT kK ¥ ¥ #H %52 %

[7] GREEN D W, PERRY R H. Perry’ s Chemical [11] X, FR. ZIA KM Ak 2w

Engineers’ Handbook [ M]. 8th ed. New York: LA RI]. K&EE T AFFW, 2010, 50(1) :46-
McGraw Hill, 2008 51

[8] XIE Mao-zhao, GE Shao-cheng. SUN Wen-ce. (SUN Wen-ce, SHI Yu-feng. Experimental research on
Numerical simulation of double-diffusive dynamical effect of themal and salt diffusion by installing porous
model of a solar pond considering the effect of media in solar pond [J]. Journal of Dalian University of
turbidity and wind [J]. Journal of Thermal Science. Technology . 2010, 50(1) :46-51)
2006, 15(2) :168-174 [12] MOONKI J, LIU Rong-hou. Experimental study on

[9] KARAKILCIK M, DINCER L Exergetic the thermal characteristics of gravel layer in a solar
performance analysis of a solar pond [ ] ]. thermal energy conversion system for house heating
International Journal of Thermal Sciences, 2008, [J]. Transactions of the CSAE, 2005, 21(12):121-
47(1):93-102 126

(1ol H.wxR.FRN. FANMRERERELE [13] EEF.ZER. {TFM (M. xR T L H

BRI [MD. dbod A% A, 2006 MR, 2002

Experimental and simulated study

of adding porous media at bottom of solar pond

SHI  Yu-feng'?, SUN Wen-ce', LIU Hong-sheng”™'. LIU Hong'. WU Dan'

(1. School of Energy and Power Engineering, Dalian University of Technology, Dalian 116024, China;
2.School of Electric Power Engineering, China University of Mining and Technology Xuzhou 221116, China )

Abstract: The experimental results prove that cobble can improve temperature of lower convective
zone (LLCZ) and heat storage quantity of solar pond based on small solar ponds constructed on the
seaside, and can avoid augmentation of brine’s turbidity in the process of adding brine. The effects of
porous media on temperature of LLCZ, heat storage quantity and maximum thermal extraction
efficiency of solar pond are researched based on a finite difference scheme. Computational results show
that proper depth of porous media in some soil conditions can significantly increase heat storage
quantity and maximum thermal extraction efficiency of solar pond. The effects of ground thermal
conductivity on thermal performance of solar pond are also researched. If thermal conductivity of
porous media frame is bigger than that of concentrated brine, temperature of LLCZ of solar pond
increases with increasing porosity of porous media. However, the situation is reverse if thermal

conductivity of porous media frame is smaller than that of concentrated brine.

Key words: solar pond; porous media; heat storage quantity; thermal extraction efficiency; heat

insulation



