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Abstract

Ice thermal storage is the temporary energy storage in ice form. The system is used to build ice
during electrical off-peak time and utilize the ice during on-peak time by melting the ice and supplying chilled
water to the working location. The ice thermal storage is useful when the electrical cost during off-peak is

lower than the electrical cost during on-peak. This research work aims to develop mathematical model used
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to determine the charging time in ice on coil storage system. The primary refrigerant for vapor compression

NETT
3

compressor is R134a. An evaporator is used to cool the second refrigerant, Ethylene glycol aqueous
solution. This solution is used because the working condition is lower than freezing point of water. The
cooled solution is sent from the evaporator to the ice thermal storage to produce ice on copper coil. The
mathematical model accounted for the variation of ice thickness, fouling factor, internal convective
coefficient, and external convective coefficient. The model simulations were performed by Matlab/Simulink.
Simuilation. It was found that when the fouling factor is increased two times, the thermal resistance
increases and the ice generated is reduced more than 40%. When the convective coefficient between EG
solution and copper tube internal is reduced, the thermal resistance increases and the ice generated is

reduced more than 20%. When the convective coefficient between ice and copper tube external is reduced,

the thermal resistance increases and the ice generated is reduced more than 30%.
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/\ 0.005 time of Identified Convective coefficient h,
% 0.01times of Identified Convective coefficient h;
O Identified Convective coefficient h,

3UN 11: wamaasuuasues Volume of ice
generated LHasannnsiUfouiilasues Convective

coefficient h,

WU7161 Fouling factor ARvTudsnald r aaaa
froghaTuianiiz 100 wiflaasmsaieinuds 7
@1 Identified fouling factor 738 Reference fouling
factor NI®3IN r = 14.26 mm LL@iLfia Fouling factor

Wasnuastnduin 2 invasen Reference vinli
anudumulagvvesmssnsiudainds ns

#3719 r = 10.35 mm N3N r 8ARI 27%
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@1 Fouling  factor MANIGINalH V  anag
fagnaTuianIz 100 wifwasmsaieiuds 4
@1 Reference fouling factor NIFTN V = 3.34 Litre
udLile Fouling factor Wagnudasindwiu 2 win
28461 Reference Mlkanudumulassinaainis
s0iudafindn msafa v = 1.68 Litre M3tAa

V 89083 50%

Volume Imalasuudasiiiafisunuia lagfidn
Wndwdanarwly 3rnnanInaassfissue h,
WU1161 h, fanasssnald vV anas dratragn 7
ann2z 100 wiflwasnisaesiuds fAien Reference
convective coefficient h, = 100 W/m> K m3a314 V
= 334 Litre udle h, Wasnwussaasailn 0.01
\Winva9fn Reference Ynlwanudmunmulassiuwas
msseinudafinde Mafe vV = 2.60 Litre M3

L1V a0ad 22%

A e ] A '

AMNNANINARAINUITUAT hy WL h, NAARIEINE
o o ' . A ~

WV aaad areg1adu Axnie 100 wifivedns
731911049 N Reference convective coefficient h; =

2 o . oA
20 Wim~ K mase VvV = 3.34 Litre u@iila h,
wWaswudasaaadidu 0.01 LYinweda Reference ¥in
Twanudunulasivvesmsanaiud i

NNIFIN V = 2.28 Litre N19LAa V aaad 32 %

5. n19aanuuUU Ice thermal storage ARIALEN
Tagldasdaa1a3a1nns Simulation
aaﬁmwj‘ﬁ'vlﬁmﬂmﬁmﬁ:ﬁﬁw simulation léign
i lglunnseanuuy STUD ice  thermal storage
YUIALAN ﬂi:nauﬁuﬁ]’m Hermetic compressor ﬁﬁa
Kulthorn Kirby j';‘u, AE A2415Y oia Reciprocating,
Y2 hp, Cooling Capacity 1,262 BTU/Hr (370 watt),
Tnu Wi 220 Volt |50 Hz, 1 phase, 1en R134a,
T2UNEAMNTOUAILAINTA, T2UU Expansion device

\Jwiuy Capillary  tube, qﬂmzﬁgﬂa@ﬁwuuﬁu

16-18 October 2013, Pattaya, Chonburi _ 0
NaaaINaNNTAATINIAMNALAaTA9 9 16 auaas
luzud 12

4o : a . -
E‘]J‘YI 12 : NIDANLUULRZAAFAITZUUNIONNLLUIND

1#11n15% Ice thermal storage

31Jﬁ 13 : M3UsTNaUrianaILaIdInIy EG solution

Waltlun3vin Ice thermal storage

gﬂﬁ 14 : HAMIFIIUTIVBITZUY Ice thermal

storage

3
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inaftans simulation lagnianlglunsesnuuy
LLa:ﬁmumm@maaqﬂmtﬁ@me] laglanizatnad
YUNAVDIVIONBILAIN 1E L ice thermal storage LAz

| 6 o q, v g’ ~ v o
Wuadnsotdraglunmsssrsindivinaislum

q
'
v

a
il

ALy (Seamless copper tube ASTM B88) Uua

3/8 h1 817 1.7 LAY gﬂﬁfmwmﬁaﬁ’nﬂuqﬂmtﬁ
§IUNNTE3 Ice thermal storage 317 14 WEAI LA

Lﬁ%ﬁx‘]ﬂ’]'ﬂﬁ AUBIUN LLidluiz‘ﬁ’j’Nﬂ’]iﬁ’N’]u Q‘]_]ﬂiﬂi

% ] val > v dl' = a K 1
aana ladnnsaeaanansdnuluigidnda bl

6. una31l (Conclusion)

1y sdsnft Ieanuuuiaasndiaemans Aldlu
M dldluahainudsesszun ice
on coil storage system LLUUﬁl“ﬁ Ethylene glycol
aqueous solution

2) HANITZNUNINAARASFINAADNEANTINV D
TULHNTALIN AIANNA BN BVDITZUUGD
myshaiudadinmsasuudasaasaian (Time
dependent performance) LaZEINAADNIINEG
iuds

3) @1 Fouling factor, AFuLIE AN M INIANN T
muluuazmeuanyio FINRGDANURINTO ML
mswdatinugs 1fedn Fouling factor tagwiln 2
WinvadIfne989 inlkanudumulassiuves
el fiudn mafeUsinasiiud
AARININNIN 40%

4) Lﬁaﬂ'ﬂ Convective coefficient 5:%3149 EG solution
uazAavianauaseule aaaadu 0.01 wihves
A81989 i lanudmumulagsinueinsaineg
iudadinin matfiadsanasiiudsans
AINN31 20% Lilad Convective coefficient
swneinBunasAvings anasdu 0.01 v
293f81989 i lanudumulassinvesns
s aAndn mafelsinaniudaass

NN 30%

a9M3 Iugﬂﬁ 13 waasliARIIrianadua Uy 1y
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Abbreviation
6 ] . = %
ry = ‘SZUz’aﬂﬂ’i]‘@ﬂuﬂﬂﬂ'ldTadﬂa EG solution D3L&%
iElU’JGﬁ’Jﬁ’]%IWIJENﬁEW]GJLL@G
6 ] . = v
r; = 3WHLAMNIAAULNANVBING EG solution T19L8%
TAUNHIAUUENVDIVIANDIUAY
6 1 . =3 [
r=32823MNIAARLNANVBING EG solution DILE
TOUWRIGUBENVAIUUD
h, = convective coefficient Nagsznitiasazany
. N ' [y 2
EG solution WazRIYianasuadaniblis (Wim™ K)
hs = AnmImenuiauiagssnintainiingmnnil 0
a o & o 2
deg C WRZNIWILVIATWWAN (W/m K)
' . 2
F = @1 Fouling factor (m K/ W)
k, = thermal conductivity of copper tube = 393
Wim.K
k; = thermal conductivity of ice = 22 W/m.K
L = a8V aNaduadf1niu EG solution
Qe = AATINNITNLNANNTA
m = YI8VBIUN (kg)
hg; = Latent heat of fusion of ice = 336 kJ/kg
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