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ABSTRACT: MPCM (Microencapsulated Phase Change Material) slurries show several ad-
vantages over the sensible heat transportation system. In this study, a numerical model for a
vapor compression refrigeration system using MPCM slurries as a secondary fluid through an
evaporator was developed, and the system performance was compared with that using water.
Generally, the MPCM system showed higher performance than the water system. The COP of
the MPCM system was higher by 16.6 to 18.6% than that of the water system at all con~
ditions. The MPCM slurry yields better performance in the aspect of heat transfer and heat
transportation comparing to the sensible heat transfer medium such as water.
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Fig. 1 Flow chart of the simulation model.

=
S

tjo
P
>

Fe 73 Ho 27 & mAHY A

Ak 2 dulsFd 4E09 YoF
2 vEEd YolfFo] Mz Zx ¥od &
719 EILEE WFgANAN ¢H7), 27 W
AT g AEHeAE A YA o
%7], €37 2 EA#o=R FAH YR &
do| FYPZAL U3, 7] &79 W
e 2 JuFgEFe Jdyez A YulH
waknh wid) wgo g2 Fdv)e ABHOAE F
et Fw7] TN BRAHE AAF o
U, BA#Re dgdyoz siAdsgoeng Zw
7} 47 &7 7oA Wne dgue F
dstdol Aot AUFE A EH|HNA d& &
%7 79 dg¥s} FL7) AEYolddA o

21 gt=7| mey

B ATgAE 4&7] ARANH AFeE A
%72 (map-data)& ©) 43} A(1)T Zo] Rice
and Fischer®7} Alota map-based 2d & o} &
sgch ¢Erle auAY 2 Yo AFHB
g Aol Jerd e} ol £ELx(T,)%
Z2025(T,)d 285 ojauaae Jgz 7
Aatgon, ¢&7) A% dolge te THAx
z79] talAE Dabiri and Rice®7} A|¢Hg+ =
Mg Hesto] 4Er)e ARSI AuAYe
#R8 ),

l

o, 01

1.

AT, T)=CTi+ C,T + C3T?

1
+CyT .+ CT T, +Cy o

22 dusEy| ndg

2 A7 e &9 LV )58y &
n@7)E Mgt e, Walg 23 A= W
F FEE HeEd Y E H8dd oFH A
AE Y FHez vro @ 7N 472

S YHloE st O FHAN dug FAY

& Tt ¥z E st UG Wgoz
AA Gu@rle dRed ¥ F7FEAL TET
yijs dAGASE B4 ojggdder T
2o ARpANe ALAT 379 32
719 @Ag Gl thal A= Dittus-Boelter 43 #
ANYe g, 22719 24 el e

A
€ Eo &FFx4& FEd AdE 723 L
51
A

[Shid

Table 1 Coefficients for Eq. (2)

Diameter of MPCM ( um)
Coefficients 1.1 3.3 10.0
Re<128 Re>12.8 Re<128 Re>12.8 Rex<128 Re>12.8
C, : 260.87 162.78 275735 8.445 21012 210.12
C, : 0.11542 0.27153 0.3907 16.76 16.76
C, 1 1 1 057 057
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Table 3 Characteristics of water and MPCM
it

slurry
Property Water | MPCM  slurry
Heat transfer coefficient| 100% | 114~165%
Laten heat (J/g) - 229
Heat density (J/g) 29 54
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Fig. 2 Cooling capacity as a function of out-
door loads.
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Fig. 3 Refrigerant mass flow rate as a func-
tion of outdoor loads.

22 27tz WP wAF FHHIAL,

B 2tz ZurloA Wosh 23 SAs
aol7} astd WueFe Pastgth
$27) Razdd talo Zwsle 2% &
slolasqE AU ST AT A
22 A8 Azdo uad e WiEE
Uehlth ¢&7)9 2a7h 18TolA 32C
2 wstgd wel slojaze LA &9
gog AP Aado] B AET A=Y
e 31%oI4 33% A% Ee WHEFE U
gtk vlolzze ZAA sdAe dAHE 7
54 fAEAH 2714 WA Zolu 7EH 2
o BARE fA0 vt FHE ek 34,
S0 vAY RAAAE S F4ANE £A A

to 2 i i o

42
Secondary fluid for evaporator
4.0 + ° —a&— Water
Sa --@-- MPCM (10 pm)
3.8 1 AN - -
] A Secondary fluid temperature
364 ‘\\ entering evaporator : 6.2 °C
3.4
&
o 324
3.0 4
2.8
2.6 -
24 T T T Y T T T T

16 18 20 22 24 26 28 30 32 34

Water temperature entering condenser (°C)
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