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The Characteristics of Thermal Hydraulic Performance for Micro Plate Heat
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ABSTRACT: This paper presented the heat transfer and pressure drop characteristics for
micro plate heat exchanger with straight channel. The metal sheets for straight channel are
manufactured by chemical etching and fabricated micro plate heat exchangers by using the
vacuum brazing of bonding technology. The performance experiments are performed within
the Reynolds numbers range of 15~250 under the same flow rate conditions for hot and cold
sides. The inlet temperature of hot and cold water are conducted in the range of 30 T~50 T
and 15 C~25C, respectively. Heat transfer rate and pressure drop are evaluated by the
Reynolds numbers and mass flow rates as the inlet temperature variations of the hot and cold
sides. Correlations of Nusselt number and friction factor are suggested for micro plate heat
exchanger with straight channel using the results of performance experiment.

Key words: Micro plate heat exchanger(vlo]32& B8 Em37]), Straight channel(® #3)d),
Nusselt number(+74<*), Friction factor(vF2A4), Correlation(/d#2])
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Fig. 1 Photos for the metal sheet with
straight channel.

Table 1 Specifications of the micro plate heat

exchangers

Characteristics Straight

Dimensions

(WxLxH) 40x40x16 mm

25(Metal sheet)

Total plate +2 (End plate)
Plate material SUS304L
Thermal plate

(WXLxH) 20.1x20.1x0.3 mm
Channel width 300 um
Channel height 200 um
Channel length 20.1 mm

Fig. 2 Micro plate heat exchanger.
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Fig. 3 Schematic diagram of experimental
apparatus.
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Table 2 Parameters and estimated uncertainty

Parameters Uncertainty (%)
Temperature, T 09
Pressure, P 0.07
Pressure drop, AP 0.02
Flow rate of hot side, . 0.02
Flow rate of cold side, 0.2
Re of hot side, Rex 6.7
Averaged heat transfer rate, @m 1.2
Heat transfer coefficient, h 3.1
Friction factor, f 2.9
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Fig. 4 Averaged heat transfer rate versus mass
flow rate with the inlet temperature of
hot and cold sides.
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Fig. 5 Averaged heat transfer rate versus
Reynolds number with the inlet
temperature of hot and cold sides.
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Fig. 6 Heat transfer coefficient versus
Reynolds number with the inlet
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Fig. 9 Pressure drop versus mass flow rate
with the inlet temperature of hot and
cold sides.
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