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Model of Encapsulated Ice Storage Tanks Using Charge and Discharge
Performance of Single Ice Capsule
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ABSTRACT: The present study describes a one-dimensional modeling of encapsulated ice
storage tanks. The thermal transmittance of capsules in this model uses the results from the
Amold's experimental study.?® In this model, ice storage tank is partitioned by several
control volumes for the analysis, each having same number of capsules. The model is
validated by the comparison of the measured data from an ice storage tank installed at a
building with the capacity of 1200 ton-hrs and the simulated results with the same inlet
brine temperature conditions into the tank.

Key words: Thermal ice storage(®¥%9), Model(29), Charge(%Y), Discharge(*}4),
Encapsulated ice storage tank(F&€3d Wa492)
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Fig. 1 Encapsulated ice storage tank.
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Table 1 Ice capsule’s thermal performance
characteristics and specification

Items Units Value Remarks
Material High density
1 surface HDPE polyethylene
Material — Water
2 inside ., chemical
Diameter mm 103
Weight gr 510 plastic:40 gr
Volume  CC 526 e,
latent:

Total  y alpc 4063

heat 37.45 kcal/pc

Required _ latent:
balls pes/ton-hr 75 81 pes

Transfer ion-br - 22

Volume S 14.65

to store m'/ton-hr  0.068 ton-hr/m'
Heat ' o

exchange W/m'C %

Thickness mm 1 max 1.3

min 0.7

FHES FUT Aol ¥
32 Xy

Z+ AAA Aol st delel AEA ko A
gt H4% NupAA L e 2o
gt go] BZ(EWHAANA G Ftd)o] ofF
qAE FLHA, B FHI WA FIHA,
ax 489 AT EFAAAY )9 37t
A gFoz Yy A £ 9. o] WAL
29 2 g distd FAdSA HEEH,
@A gHeAs U o) b24 Hedq. £
ELAME o] dAEAFS] & Amolde] 4¥
Ao g Fe HEHAT?

321 HEH(E d2 £ JIE)
2o £xEst AUSHAA Welste %Y Ee
dgolH B2 4u%y Fo eE/ e



340 o|3% - F¢

ravity Control
» & /Volume
000000
10:0.0.0:0:0
.19 0 0.0 0 @,
S 00 e e e e
0 0.0 0.0 0:
900 0 @ 0 0
i 1 ] t 1 i '
000 0. 0.0
9 @ 6., 0. 0,8
i-th’ ch.t/h
cell cell

(a) One-dimensional model
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(b) Concept of partitioned control volumes

Fig. 2 One-dimensional ice storage tank

model.
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