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Study on the Thermal Storage Characteristics of

a Multi-capsule type LTES System
— Analysis for Heat Charging and Discharging Process for Water Flow—

LR
Y. B. Kim

Summary

This study was designed to seek information on the heat charging and discharging characteristics
of a multi-capsule type LTES(Latent Heat of Fusion Thermal Energy Storage) system, and especially
prediction equation of outlet water temperéiure from the system. During heat charging process, the wa-
ter temperature in the LTES tank increased very slowly in comparison with a predicted one and was
kept near the melting point/of the PCM for about 25 minutes. During heat discharging process, the la-
tent heat discharging period of the outlet water temperature became longer as the inlet water tempera-
ture became higher and/or mass flow rate became lower. The dimensionless temperature of the outlet

. water was predicted by linking three equations of 9= 1.1Exp(—1/0.82), 9= —0.06t+ 0.3, 9=0.8Exp
(—1t/14) (r*<0.88) depending on discharging period regardless of mass flow rates on the case of the
inlet water temperature at 21.5C.
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Fig. 1 Experimental equipment system
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Fig. 2 Temperature history of center point of
LTES tank as a function of time for three

supplied power levels
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Fig. 3 Experimental and predicted temperature
history during heat charging process(2
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Fig. 4 Temperature history of the outlet water
during heat discharging process for three
levels of mass flow rate for inlet water

temperature at 21.5C
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Nomenclature

Cpw B9 ¥ ¥(keal/kg - )

Cpp @ ZEAe B34 B(keal/kg - C)

Cpt &gzl FIEF(FE&2Exy
E)9 &Ao HFu L (keal/kg * C)

Hf &g 9% (keal/kg * C)

i s3] & (0<i<1)

Mwin @ FIZ &5 F(kgs)

Mp :%EzU 29 EAF (kg

Mt FExd FEEA(FEFIEIY
)9 B4 33 (kg

Mtank | S FAMA ] 75% ) B3 3e
K& (kg

Mw O Zgxu kB (kg

P P &gz A FY kW)

Qc, Qh: W Z4F

t, > Al hour), F-2H1A1
t : A1Zke] #E 3 ZF(hours)
T, L RE(0), FAYAIT

Ti  HFERU IRV E(D)
Tm FEHEEI F¥g2x(T)
Twin @ £EFA29 §#952(C)
Twout - FEFAZHEHY {F&52(T)
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