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Experimental Study on the Heat Distribution in the Rectangular Mini
Channel Heat Exchangers with MPCM Slurry
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ABSTRACT: The heat transfer performance and energy. transport ability are relatively high
due to higher specific heat. Therefore, it can be used in fields such as heating, ventilating,
air-conditioning, refrigeration and heat exchangers. In this study, liquid-cooling heat
exchangers were designed and tested by varying geometry and operating conditions. In
addition, liquid-cooling heat exchangers were tested to provide performance data for MPCM
slurry. The liquid-cooling heat exchangers had twelve rectangular channels with flow paths
of 1, 2, 4 and 12. Silicon rubber heaters were used to control the heat load to the heat
exchanger. Heat input ranged from 293 to 800 W, and inlet temperatures of working fluid
varied from 15 to 27°C. The standard deviation of surface temperature was strongly affected
by the coolant of MPCM Slurry. All MPCM-cooling heat exchangers showed higher cooling

performance than the water—cooling heat exchanger except one path channel heat exchanger.

Key words: MPCM(mlolaz 744 A4 4l), Heat transfer coefficient(@ZAEAF), Standard
deviation (E£#2H)
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Table 2 Specifications of heat exchangers

Items Specifications
Material Aluminium 5052
< X
Full size |LengthXwidthXheight 300 21? 16
(mm”)
Flow . . 2
chamnels Width<height 5X3 (mm®)
Model 1 1 path
Model 2 2 path
Paths Model 3 4 path
Mode! 4 12 path
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Table 3 Specifications of thermocouple and

RTD sensor
Specification

ltem Thermocouple RTD
Manufacturer Watlow Omega

Model T-type A class
Temperature |_onqee _ o | _onnTe .

range 200C ~ 2007TC|-200TC ~ 450C

Accuracy +0.2°T +0.05C

Alloy

combination Copper/constant Pt 100

#AE

AR LA LA R

i

Fig. 3 Location of TC on the 1 path channel
type heat exchanger.

Table 4 Property of Phase Change Material

Item CiaHss
Melting point [T] 28.2
Meiting heat [kJ/kg] 243
Thermal conductivity [W/m - K] -0.15

Density [< 102kg/m”]Solid(Liquid)| 0.85(0.78)
Specific heat [kl/kg - KlSolid(Liquid)| 1.8(2.3)
-0.087

Temperature conductivity [mm?/s]
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Table 5 Test condition

Reference
data

15 ~ 27 25
25 ~ 120 50
293 ~ 800 | 500 W

25°C,50%RH

Operating parameters

Inlet temperature, °C
Mass flow rate, kg/h
Heat input, W

Ambient temperature
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Fig. 4 Variation of heat transfer coefficient with
mass flow rate at the constant inlet
temperature(25C) in the 1 path channel.

Table 6 Comparison of Reynolds number of
liquid coolants in 1 path channel

Water

Mass flow Viscosit
rate [kg/m~-s

25 kg/h 1950 104
50 kg/h 3899 |0.0008905] 208
72 kg/h | 5615 299
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Fig. 5 Variation of heat transfer coefficient with
mass flow rate at the constant heat input
(500 W) in the 4 path channel.
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Fig. 6 Comparison of the heat transfer coefficient
of heat exchangers with inlet temperature
at the reference condition
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Fig. 7 Variation of standard deviation with mass
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