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Transient Heat Release Characteristics of a Latent
Heat Storage Vessel Packed with Polyethylene Pellets

Hideo INABA, Zhongmin LI,
Akihiko HORIBE and Koichi OZAKI

Transient heat release characteristics of a latent heat storage vessel packed with surface cross—
linked form-stabilized high-density polyethylene pellets as a phase change material (PCM) have
been investigated numerically and experimentally. The obtained results revealed the effects of the
inlet velocity, the inlet temperature of ethylene glycol/water solution as a heat transfer medium, and
the amount of the PCM on the heat release characteristics. As a result, the nondimensional correla-
tion equation of the completion time of the heat release process was derived as a function of some

nondimensional parameters.

Key Words: Latent Heat Release, Polyethylene Pellets, Surface Cross-Link, Numerical Analysis,

Forced Convection Heat Transfer

1. &

i

TRV F —DPFEER R VB 2L X —DFHFA
DIHFNS, BESIIR Y 7L BIORBEE LK LT
BRZENNBAEBMORE L FOEBERNTOER
BUEVEICB T AP AT - C & 2O~ Ko BIREIR
KOFBREEHMNE LIEBIKE BT 7 4 v REAEE
ME TR L BB U TR E (LRDIR 15 20 2t
EFRVWERSBEREBESENCOEREGELZNEN
EER R OHARFI R I L DR L, F DO En 7 BV
EW A U, & 607, AT Tk, PR E K YE (130~150
C)DOBRFEEM & L TRARBUELE L BREE
ARV =F Ly b ELTHROREERM & FEE) ICER
U, WREBM L BIA L Loz F L s a— 1Kk
R (UL FEVEEAR L PR5) % TR L 2 B 7 RIS VB %
BELL 9200, ZOEBETHICHRT-ER L —
H—DOMBIC LY, FRENOBRBEEROBBEET L CED
BB BRI IE D) NEREBMREBUC L0, KR EBM % 258
WM ER LB 0EBRRELERTFO L & THHA
L7, ARSI, ATRORCRERM 2l fEE B L = E 8
s b OBGhE, 3722 bRl AR L 7 bR B o B E
S BV ERROHEHBEICLOMAL, 0
DFLWE A T DOBEENS AT ADOKEBAERHIT
2b0THD. £, MAERBRICE SO HEHE
ETFTNEREL, T ORI EEEY RIETEMED
N, BV O A DR R OVBIR B B O T S &
FEOPREEREBEWHBIC L VBREGMIIRFAT S
DTHDH. FFIZ, BONEFEREZDL LI, ZOEDERE
BEOBRBETHRICE T EBXcERELoFE LR
HTHD.

* ERESZAT 1998 4 4 B 17 H.
*OIER, RS T (& 700-0082 R (LHEEH 3-1-1).
R LKA R B

E-mail : inaba @ mech.okayama-u.ac.jp

2. FLUES

a: RORFE B ORELEE C: LB, Cp RLRZEH 0
BEAEEZULRBTOWE, D, KiREBM O FHYLE
B, H: ROREBHM L BB ORFTIEBR X, Hy BRE
BMFEEE S, K MREBM FHEB 0R BRI, Lok
REBM ORMMEE, My PR AEREE R, M, FRE
PMAEEERE P: E77, qp BAKBYZY 0BEED
FENE, g BLAZIRFRD XY 72 0 ORDIREEM O B E, Q.
BOREBS & PR ORI R HAE, r HREBM Y E
Bk BRI, Stet: BEIERT 77 8, ¢ R T HREE
THE, ¢ OBGE TERR, Ty BVBLRIRIE, Th: BBHE A
HIRE, T, EPNNDYIEE, Tu FHEHNRE, T,
ROR B BAIRE, T,y FLIRFEM R EIRE, Uy ZZE B
EidE, o MEREZRE O FME, y: MERHERE D ¥
eI 1A,

X)L vXF a: BUREE, 8 (RIEEREK, L B
EEER v BIRERE, p: BE.

BFE O MEISRM [ BEE in: BEEAD, out: &
B O, pr ROREBM, r TR

3. ERNRERMOBELBEHRER

31 MEMRBRHY AFAETHOERLRESS L, M1
AT L DIz, AR IR FE 28 107~138 CIlT 4y BT 2 I #4>
WA OBBEBM RIBAEL = 155k]/kg) TH 5. Rk
FORRITFEHRED = 3.05mm, BEd, = 2.14mm, &
Edy = 3.06mm O Ly MRT, ZORFOFHHYE
BIED, =3.13mm & 725, FORF1EOEHEEIT
0015g TH L. KF 1 HEOREHE, T 2bba#EMIT
3.536 x 107° m® Th 5. HRRBEM ICET B0
FHVWHEME 20°C (HHH) £ 160°C (M) 2R 11ICRT. K 1
RAERTHWEZEBSASHARRERMOBAE+ S
TCHRBTORBERLELOTH 5.

B2 EMARARUBMEHEEX ABFEITIRBEEE L
BOREBM 2 AFUESENCBEEE LTo=F L

— 161 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechani cal

Engi neers

974

BUER Y o F v R T IOV B B O FEE B AR

Table 1 Thermophysmal propertles of PCM

Temperature| Density | Thermal conductivity Thermal dm‘uswnﬂ
] TIC]  |pplkgm?] | Ap W/(m K] a[m?/s]
B 931 ‘ 0.46 27%1077
- : S _ —
L 160 810 0.35 1.5%x1077
1 — S —
T " i
[ Melting point: T, =107~138°C

— LLatent heat of melting: L =155kJ/kg
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Fig. 1 Variation of specific heat C, with T
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Fig. 3 Schematic diagram of experimental apparatus
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