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Simulation of Heat Exchanged Solar Thermal Storage Tank
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Abstract

The issues of energy and water resources are global challenges that need to be addressed collectively
in recent years. In the application of solar energy storage, one of the modes is the thermal flow which passes
through the solar collector and enters the storage tank after being heated. On the one hand, it heats the fluid
in the storage tank, and on the other hand, the cold fluid also enters the storage tank to be heated through heat
exchange to provide usage. This study provides three different solar energy storage tanks with different heat
exchange coil structures to simulate the seawater desalination process, especially the seawater preheating
effect of membrane distillation. The paper discusses three types of heat exchange coil forms with a radius of
0.7 cm. The heat flow rate is Qo= 0.235 L/min, and the temperature is 340 K. The cold flow rate is Q.= 0.094
L/min, and the temperature is 300 K. The simulation results show that Case C has a better heating effect on

the cold flow.
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< iR R 330K 2 340K > R ATESAEE AU
- AR DR 2 > Hp{52) Case C 1Y
E B,
5. i o i g‘ﬁgﬂ%jﬁ R
310
05 [ e Tark
o | e
O i 72 10 B ELCDRERE - B 540 38 {% 11
=] (=) 120 120 240 kv n) =0 420 4=0 540 B00
Time: {min} VR4S
(a) Case A #omie | Ty=330 | Ty=340 | Ty=350 | Ty=360
355 vER K K K K
=50
. CaseA | 335.68K | 338.13K | 34058 K | 343.03 K
i N Case B | 337.89K | 33890K | 339.92K | 340.93 K
g e R S — . i
é = B CaseC | 330.57K | 33441K | 33791 K | 341.52K
g 35
E— 30
-
- 315 1
e ] = 11 BURELDRIE ARG » Bk 540 438E1% 27K
305 - E ‘I
B i | HICURE >~ 4558
—r— Mook
m:'c =) 120 180 240 300 3E0 430 480 S0 BO0 .%E i Ty=330 Ty=340 Ty=350 Ty=360
Time {min} .
v K K K K
(b) Case B CaseA | 30458 K | 30499K | 30540K | 305.80 K
Case B | 317.65K | 31921K | 32076 K | 32232K
. T CaseC | 32649K | 33040K | 332.98K | 336.12K
340 e e
o B 12 BURUELDRER[E o e 540 @ik 2R

LR Z &5 3

FiniE Ty=330 Ty=340 Ty=350 Ty=360

Temparatume (k)
#

TRR K K K K

Case A 329.82K | 338.85K | 347.89K | 356.92K

o E:Z‘.' 12‘0 1EIC 2.:0 S-IZ;D S-EIC _'2IC 420 3-:0 [=ee]
CaseB | 330.1SK | 33585K | 341.55K | 347.25K

Tiime {rnin}

Case C 330.74K | 334.67K | 338.01 K | 341.58K

(c) Case C
8 LR FEEME BRI
1E(Q=0.0094 L/min)
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4. GExm
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TR BB F AR - (R HRE 2R BRI AR (b
> A u R Case C HYZAEEREASE
HERI RV EE DITHEVAK -

FratERA
Str CEUTEE ()
t CHEEED (9)

T ORE K

T EERE S (K
J CKEE ()

z REERREE ()
v HERE ()

o BREE (kg/m3)
p CEEE (N/m2)

7R % i (kg/m-s)

Qn EWrRESERZE  (Vmin)

Q. I AYnggtER*%  (Umin)
Th EWIECURREE (K)
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