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Latent Heat Storage Characteristics of Heat Storage Vessel Packed with
Surface Cross-Linked Form-Stabilized High-Density Polyethylene Latent
Heat Storage Material by Pool Boiling and Condensation Phenomena
Hideo INABA and Zhongmin LI

This paper deals with the experimental investigation of latent thermal energy storage character-
istics of surface cross-linked form-stabilized high-density polyethylene pellets as a phase change
material (PCM), using pool boiling and condensation of an ethylene glycol/water solution. The
polyethylene pellets and heat transfer medium of ethylene glycol were mixed and poured into a
cylindrical heat storage vessel. The heat transfer into the polyethylene pellets was mainly enhanced
by the condensation of vapor bubbles of ethylene glycol/water solution which was heated by an

electric heater set at the bottom of the vessel.

The effects of heat input, the amount of PCM and

ethylene glycol/water solution, and heater surface temperature on the heat storage characteristics
were investigated. As a result, the nondimensional correlation equation of the completion time of the
heat storage process was derived as a function of the nondimensional parameters.

Key Words: Latent Heat Storage, Surface Cross-Linked Form-Stabilized Polyethylene Pellets,
Pool Boiling, Condensation, Direct-Contact Heat Exchange
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Fig. 3 Schematic diagram of experimental apparatus
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Fig. 5(c) Mass flow rate of heat transfer medium vapor
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Fig. 6(d) Variation of integrated heat with time
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Fig. 7(b) Temperature variations of heat
transfer medium in the radial direction
1200

1000

Q (kJ)

500

0 10 t (min) 20N, 30
Fig. 7(c) Variation of integrated heat with time
L, ATROBREER~DODERBRQ, TRRLIN D LER
ETHBAIOLZBORROERNA~ORBICLED b
DEBbND ORI ERHSICHEUT, EED
b— S —RAEBERSHDEETRBLTHIHLOLE
ZD.

B7ix, =F v o7y a—VoEEBRE X C,, =96.8%
WKL, A %E T, =163CIC LR LEZBAOEMER
RERLELOTHS. MoEBREAIL, K50BE L
LTHD MT7@Q)ERTEIICHIL LB T —
VBRERIZICHERI BB Y ERENBEARRE LA LK
5)PHEARICHB L TCENRLIZ LN bhE Z0kSR
BELAOBhOELZFEE LTI, BREFEREOHM
LMLy, BELLEAREAOFE LEEN
BTT2Z L LBREROEBRENTOR/BELR Y77 —
RO MMBEBRE TR IS IR EI LIS, Em,
RBFEEt =10 0BHLERETHRMOBRER T (RE
N, T) PBEEIND D, 2 ERREER O KBS K
DBMAMLED DO LB, ZOERRKTD) TRIND

— 187 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

3388 BRI G £ R L 2 IR ALIBME K ) = 7 U > NG b Fo B S O B

T(C)

1001+
¥

Fig. 8(a) Temperature histories of heat transfer
medium in the center of heat storage vessel
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Fig. 8(b) Variation of integrated heat with time
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Fig. 9 Fourier number Fo versus the

modified Rayleigh number Ra’
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