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Performance Analysis of a Panel Type Latent Heat

Storage Equipment for Solar Thermal Storage

& & B O% B ¥ FgmoPr B XK
Y. B. KIM, E. S. JU, Y.D.YUN, W. J. LA
Summary

For the efficient utilization of the solar thermal energy to overcome the time gap between to supply

and demand, an efficient heat storage technique, especially high density —latent— heat storage system,

is necessary. In this study, the performance of a panel type latent heat storage equipment during heat

discharging process was analyzed theoretically and experimentally.

In order to find out the performance of the system, computer simulation programs were developed

by finite difference method. The governing equations were constructed by two dimensional heat condu-

ction model with moving boundary.

The results of the experimental and the theoretical analysis were reasonably well agreed. The efficie-

ncies of the double pipe type and the panel type latent heat storage equipment were compared.
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Table 1. Thermo-physical properties of heat storage material (C,Cl, + 6H,0)

Thermo— physical property Value Unit

Melting point 28 ¢

Latent heat 200 ki/Kg

Density Solid ° 1680 kg/m®
Liquid - 1415

Thermal conductivity Solid : 0.626 w/m.C
Liquid : 0.454

Specpic heat Solid - 1.25 kJ/kg.C
Liquid © 2.13

Coefficient of viscosity 2.25% 1072 Pa-S

Table 2. Specifications of the experimental apparatus

Item Type, Model

Material, Dimensions, Capacity

Flow meter 1. Natural disc type

2. Hersey 430, USA

1. Capacity - 110—4500 Liters/Hr
2. Error T+02 %

Pump Hanil—PDB20

Capacity - 450 Liters/Hr
At 0.5 Height

On—Off Type

Thermostat

Thermostat : HANSAENG CO.

Range : 0—300TC

Error : £1T

Heater - Pole type 500 watt, 2 elements
Sensor : Pt 100

Thermometer

Thermocouple : CRC,E type
Error - +1C

Channels © 10 Channels
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Table 3. Type of latent heat storage equipment
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Fig4 Heat discharging rate as function of time
(Experiment)

“HEEWERERRES & HRAMY FRE
BRENLLE O] HRES st o —EE
e A2 WREEY A% 10mm, 9
27 100mm, #°] 300mme]t}.

Bz S 3ol VER e vtdE F
U3 EEREARM FEEES 7HA 2 miiE
B2 BEREHS ¥ 2955 4 A E, GEF
Yol o ez A 2 AE 43R A9 G
o] mEERo] vl3ty AlZto]l A EFE G M
Kol ARTH Z7HEHE oA & o ol =
HEWRS 2% BET ®E BEBETm] Al
Zto] Aol utet AAA S apetA] §FoNA
o] fmAH o Yolxe adE /AL HE
o2 AL EU o9 4L BAEAIE
9l Mejo) £ Fuyl @ Ao AGHc)

128 T Ts # & 724 (mm) {E2vA A (cm®) HEIH
A 37 300 * 80 * 85.45 257.55 T R ¥
E 37 300 % 160 * 42.93 128.79 R ¥
G 37 300 % 10% 100 94.25 —HEW




BRAEEHEEE F 1645 $3538 19919 9 A

f=
o]

A typs cendition P

[
(=)

o b
U I OO T W S VAU U0 N T 0 A O 0 U0 TV O W I OO0 00 W Y N Y MU |
=

[Ny

HEAT DISCHARGING RATE (%)
"y
»l

E type condition

[e]
<!

T Y
SQ Q 120 200

"o
TIME(MINUTES)

o-

Fig.5 Comparison of heat discharging rate as
function of time (Condition A, E and G
type)

5. ¥ H B

8

2 gie gelviA e mEERRT MR
FAE 918t FiREHERIRE ] MBEEE
< TRl Aoz EHAS FY, HaE
aHE AT AN e HZI2 Y LS FRITL
o 1 AR PIRASE A, 2 oshd o33
Zr

7h PR BREREKES BEAANA
S sk

v BET RS 23 QEE R d Y] 728
o, A3 g ol N BEBEFRS L8SHA
g},

o FEHERS EATEAAE L AR AR
ELrkol o3 AE33 v, TR ES ER
BHS ez LES A0S Id=E 3
At

2t BiEmTol A ol AR sle BERT &%
S 185ty R EHFHADDA 3 H A}
2 AHIMPLICIT SCHEME) & AF&-319]c}.

ul, Al BYo| TR aWE Fole] BAMKE
ol MBS A, ALK 2 BBV S 78 5

250

A= AT

vt HERARTS] B3-S et dA ER
ZagE S FRFA A AEEE 5H78H7
s EMKEE At BERSHEALH,
AlZtel e MRt HES BEHLE HET
ut HERA TS Mot A9 & AU

AR BRBE —EEMEREREESY &
BES LS vl ogee] RS TUT EBH
BT &880, MGG SRS 3
Aok F RES] BK#ERS BRI LT AlZto]
AgrE ZEER BKRl PR S+
€ 473 AN ole ZEFEHY B¢ &
T HH ] BEMRFRIRO] Aol Adel met
AAA H1 wetA oA e EaE o]
ojAE AFE JHA 7] YELE AlgEH
e AL BREREES MY F2 3
17k 8 ez dddEn.

15
°H

o]

{NOMENCLATURE>

1. ENGLISH
Alx,Aly,Asx,Asy - BEISE R4 Control Vo-
lume®] ZHFEWaF O 3

B I 3dF LR HHE Alo]lo] A
C, H#

H @ E2%E

He @ HiEsA s

K &g

Luw - 71&Z0]

N. ! Nusselt number=Hc - B/K,

Q ERE

Q I EEE

ST : Stanton number=Hc/(pf * C;* U)
S. . Stefannumber= C,(T,—Ts)/H;

t  ARE

T BE

Tmax: {RE

Tmin: {BE

X IEBBGRE Holwd AH

Xmax: EEELE S Zo]

Y EREE ¥ AR



2.

3.

&

KEEBETRS 919 THRPEREREE S HaEo bt

Ymax: BEEE ] Fol

GREEK LETTERS
o EEMASF
&  IEFR (B
0 I EKTTRE
p EE

SUBSCRIPT
f : fluid
fin : fluid initial
i : initial
1 - liquid
m  melting
real : real dimension
s . solid
t . surface
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