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Fundamental Study of Cold Energy Storage and Energy Release Systems
of Fine Capsulated Latent-Heat Storage Material-Water Mixture
3rd Report, Measurement of Cold Energy Release Characteristics
in Direct Heat Exchanger between Air and Water Laden
with Fine Capsules Containing Latent Heat Material)
Hideo INABA and Shin-ichi MORITA

This paper deals with cold energy release characteristics of a fine capsulated latent-heat storage
material-water mixture as a latent-heat-storage material having a low melting point of the core
material (pentadecane, CisHsz, freezing point 283.1 K). A direct-contact heat exchange method for
an air-fine capsulated latent heat storage material-water mixture was selected to investigate the cold
energy release characteristics from the mixture layer including the solidified core latent-heat-stor-
age materials. The temperature effectiveness, the sensible-heat release time and the latent-heat
release time were measured as experimental parameters. Useful nondimensional correlation equa-
tions for those parameters were derived in terms of nondimensional level of the mixture layer
dimension, Reynolds number for air flow, Stefan number and heat capacity ratio.

Key Words: Cold Energy Release, Fine Capsulated Latent-Heat Storage Material, Phase Change,
Direct Contact Heat Exchange, Latent Heat, Temperature Effectiveness
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BEEEAS, MHMA T IVIREKDKL: DBET & HICHHE
SNBTBMAETTAURIICKBICBET /0D EHE
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K8id, RAX(MNIKTAENIZIBEDB S, LA T+
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3 T T T T T T T
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B G T, ONRLUEEEBCRHETHS. T2, b
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290 T T T T T T
L s Y ]

z=32 mm Z=241mm

<85k |F N 7]
1 I A
F T ]
. 4
: 4
'—
280 i
Tca| < Tain‘322 1 K R T ]
Cca=40.8 mass% Tca
Un=5.93 m/s ot
o7l o
t [min]

M7 A T LVREKOBEM 2z #FMZELBAD
WM A T VIR A K (Coa=40.8 mass%) D 8 & T.e 5 & U
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BBBEOEROMOBE T, &, RO EbkpsI &
WE[E L8 B .

Bk, BB EMEN, EHEATELVOERRE
Coy DB EZERANBET =321 KDHB A>T
RL2bOTH 5. BB HREMY S, MBS T2
BEKOHEMN:: B LUBMA T EILVREKODHERE &
Co, ORISR, BMBARE(LECOREEMENR
Hh, J ANWVEBHZEQ[RED, OB KERKICEHBINS 4
BED.

R0, MRCEBBHEBHERTHS 7 Y 2 H
Fol=a, x t)/d%) L8P T2 IVEBEKOEBRITES "
DOMEAEERALDBET, =321 K0BEICD>THRL
Thb. BHEREHBEBEMO 7 —Y 28 Fo X, N7
ELVREKOERCES - OHEMICHEHHMAY T
BREKDODBBBN KIS LI LDICHMKRKTIER LN
. BBHRABBHO T — ) I Fo WM TELER
BKDOWERITHES - OBFKIE, /D _FEICKDEMU

1 T
— Eq.(9)
© _‘_/_*}_//“/{)/,4‘_&//
<
09 Tan=303.1~3221 K 1
Cca = 10.2~40.8 mass% 1
Re = 166~724
0.8 . . . L
10 100 200
Zﬁ

KR BEHR, EMMY T EIVEAKRKOWMRIITTESS 2~
D B8 1%

HEAFOCAEREBOLEIADEE T, L1/ VX
MR BLIUBHEY T LDODERBENEC., CIEHROIKE
HFRR(10)DBEFRICH 2 I EHPPSH &k,

Foro 220810 (10)

BB DERTEAREREMTHL 77—V T Fo &
VA /WX Re OB EZRKLILICRT. 7 —Y Z¥ Fo
E., VAV VIR N RELEBICHL., / XNVED
BHINIZEZROKRE, FLUEIEOMMALP I
ZFROHMMOICLIVBMAI T VRAKOKMY B
BEARBIEMT 2D BITIREEICH 5. #
BMRAMERDO T — Y T3 Fo & LA/ ILXH R DM
ik, BAAREBECIORAAD)ICTFIEFRICH D S
EBE oM E ST

Foox Re7V0 (11)
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B2, BMALTHEBAKSBEBO 7 — ) T8 Fo &
RF 778 Ste DEFRERMA TIVBEKDERIT
HEX=12050BAEFICEDRLIEBOTHS. AT
Ty Ste i, ZRALDBE T, ¥ LUMMY 7RI
BAKDEBHE L,.(=(C,/100)x L) 2 B TH®K(12) I
LhitEEZNS.

Sle = Cpea X (Tin = Ty)
(Cp/100) x L
T— U T Fold. RF 77 Ste "EKADRE
Tin BELUHMBA T LVOHEBHNACL( RV I FH LD
HMBHNEGC,) ORBETLIDICEL A/ IIVIXHRe I
BWTRFT 772 8 Ste D-0.711 FTEALT 5 RA (13)
DOEFERI.

A (10) (1) B LTI ICRENBFHRED. HHMZE
OG0T R0 E LT, B BRERNO 7 — Y

R Tain 1Kl
€  303.1 317.1 3221

X105 166~181 o o' o
2%10 332~362 o o o
105\__ 663~724 L . |
(o] Do
_ 0 ® ° o
e ad® o
[ ] [ | ° °
104.L * ad0 oo 7
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L 2 =1205 .
2x10%L TR,
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12 7— Y x¥Fo & XFT 7785t ©BI%

105¢
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FO;
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500 e . ]
0.001 0.01 01 04

2*0.810 Ste—0.711 Re—1.00

13 7 — U I&f[ F()[ & ::0,8105“—0.711RE—LOU D Bﬂ {%

I Fo 270y b LEBERERIBIRRY. 7-U 1T H
Foy i3, z7081981=0THRe=1001z 5 U THM M ITEALT S
BRICHD RRELFEERELISRLUANT KT 5K
K (14) 215 7.

Foy = 2.85 x 10° x 2081051~ 0T ge=100 . (14)

K (14)0H AW L, Cou=10.2 ~ 40.8 mass%, Tain= 303.1
~ 322.1 K, Ste= 1.08 ~ 11.4, "= 16.0~ 120.5 ¥ & U Re= 166
~TUTH?. HEHRBRABID, HAHY T IV EBERYHE
BREKOEBMRRARRTETORKKLHAIEMIT, ER
THEBB S MM E R DT R (5) O Fo, & 5 11 BB
MArEbLTR(4)DFo DO TRDLINS.

5. ¥

BEREZEBRELSBRHMELT, BERBOEHE (RS
FAUVAEBOCHAA T ELRBEKERERHBMES
TELVREKOBEEEMBXBEBILLIINGSBERL
fT-72. FOFRELT, BEBBR VX T LAHEICE
BERNRFTHABEDE EHRBLIUBRISHEN
KMTIEABLIUHAN T2 VERKRKFTDOERAE
EEHOBRIOROEHRER .

(LM A T ENVEEKPOE—/ XNV L DHEE LK
ERAOFHERMERIT, BN T EILVOEEBHE
BRU/ X UBHKEDORME FKITKE BT &M
HER L 7.

RQ)E{HLOEEIX, BAHN T ELVREKOELDH
MEFXIIHBBREBESOBBEICESSEREBL. £/,
ERHEOBELREEAESEENRBRLIBEAL LR
kO E ) ANVERDOTERELZDLT#HMAN T
NEBAKOEBARTEIDODFALBARRNEZE L.

B WML HERMICEAL T, HEAKBEBEILSIETTOD
FRARSHRBHMBIUVEBEHRRSHRRERMICHTINESE
T, EFEOHMMY T NVEAKOHBIBET., 5K
BBMUTBAOHBHELHBERD 7 —Y) 2 Fo,. &
UBHBRBBRERO 7T -V I Fo DERAULERERE
KDOFE IR L /2.
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