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A study on the characteristics of heat transfer and pressure drop in plate
type evaporator with U-turn for automotive air conditioner
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J. K. Kang, J. S. Kim
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ABSTRACT

The evaporation heat transfer and pressure drop characteristics for HFC-134a in flat plate
type heat exchangers with enhanced beads were experimentally investigated. Three plate type
evaporators with different geometric condition of U-turn area were tested. Mass fluxes were
tested over the range of 83 kg/m’s to 166 kg/m’s, and heat fluxes were varied from 4 kW/m®
to 12 kW/m’. Evaporation temperature was 5C with inlet qualities of 0.1 to 1.0.

There was no notable difference in the heat transfer coefficient by geometric variation of
U-turn area, but the third plate with cross-ribbed channel at U-turn area was better than
others in the evaluation using volume goodness factor comparison. Also, the mixtures of
HFC-134a and PAG oil was tested to determine oil effects on heat transfer and pressure
drop. As oil concentration was increased, heat transfer coefficient was increased by 22~48%
up to the 3 wt.%, but decreased by 14~22% at the 4 wt.26. The pressure drop was increased

by the maximum of 100% as oil concentration was increased.
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1. Compressor 7. Electronic mass flowmeter  14. Accumulator
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Schematic diagram of the experimental test loop.
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Table 1 Description of geometrical parameters
of test plates

Test plate samples
Name
#1 #2 #3
Enhanced | Straight area | Bead Bead Bead
mechanism | U-turn area | Dimple | Dimple 511 bbedl

Flow channel height
Flow channel width 36 mm | 36 mm|36mnm
Turmn clearance ratio [L/D] | 091 0.73 091

Average hydraulic diameter [ 31 mm | 31 mm | 31 mm
Average flow length 0463 m | 0470 m| 0463 m

20 mm { 20 mm | 20 mm
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Fig. 3 Cross sectional view of the insulated
test plate.
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Table 2 Experimental ranges of test
parameters

Parameter Value

Saturation Temp.| 5 °C

Working fluid HFC-134a and PAG oil
Mass flux 80~200 kg/m’s
Quality 0.1~1.0

Heat flux 4~12 kW/m*

Oil concentration | 0 ~ 6 wt.%
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Fig. 6 Heat transfer coefficient vs. inlet qual-
ity with various heat flux for the
plate #1.
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Fig. 9 Pressure drop vs. heat flux for various
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