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A Study on the refrigeration vehicle system installed

eutectic solution plates for milk transportation
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Abstract

The objective of this study is to develope the refrigeration vehicle system installed eutectic solu-
tion plates which consists of copper tubes carrying the refrigerant between two aluminum plates
and the space between the plates filled with eutectic solution. The numerical analysis for the loca-
tion of plates to get the uniform low temperature distribution in storage space was carried out and
the result showed that the top, left-side and right-side walls were the proper places to install
plates. For three different concentrations of ethylene glycol solution, the temperature distributions
of inside space were measured during the day time of summer and the 21% solution was found to
be proper to sustain the temperature of 5~107C for milk transportation. The result showed that
the refrigeration truck installed eutectic plates was very efficient to keep the milk fresh during
vehicle transportation.
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Fig. 1 Refrigeration truck installed eutectic solu-
tion plates
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Fig. 2 Schematic diagram of eutectic solution
plate
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Fig. 3 Temperature measuring points in storage
space

]

el 3 3709 FHRERY A 9K S WA ]
Y exs SETuE AN 2 247t

AR 1, 39 22 1)
PR L EE 47 1) ASEm
stgich.

AN i e S99y, WER A
ot 25 g AAzAD 7 e AR L
= 13 o

Case 19| £33 257 o gk x| A 9]
A2 Z 29, Fig 4 £530 24 AR 4x
¥ dsd T I Y we o) st Yz
of, o] g Fri7t e Frle sty &7
AN ol WL ulel 58 YAl A whEke] &8
% & oA €} o|HF T HHFL A
Gista ARl A &L A9 HA A
ol], T3 A FEFE B u fFo] A8z F
EHEA e 4%53dE F5HE 2 Case 1
o LR IEE ARdME 2Vexs) v&d A

& fA st dod, dR 2 vl 257} Yo}
A U g doh F R 3 Alojd] £x9
4 ZF 317t o] ol A1, ol KEHNA AT 0t
o} ol fFo] Aty & THHA o] wfFol

ohomhebd ol @ W Ee) A & A x ®

&tk

Case 2= Case 13 @8] Aol AX g WEH
S AR Yo g &7 Ao Z Pig. 5ol & 4 9}
=uke} go] ol AalE W 9t Yzt
® F7 0t AERA F - 2 E CERES Y
detn], SGollM Ao B o] A%3) wEA B
. A R-o} shEo ¥l A F-Fol FAH

Table 1. Boundary condition and physical values

Wall cgndition Insulation wall

Temperature of eutectic

T=255 K
cold plate

Initial temperature of storage space | T;=308 K
p=RT),

1 v=1.75x10"* m%s,
| Cp=1.004 kd/kgK,

Physical properties of air

[ k=267x10~ WmK
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Fig. 5 Velocity vector of case 2
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