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Development of design technique for automotive condenser
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Abstract

The present work presents condensation heat transfer and pressure drop data for the
flow of R-12 in flat extruded aluminum tubes with small hydraulic diameters. The tube
outside dimensions are 18mm(width) X 1.7mm(height). Three types of internal geometry with
the same outside dimensions are tested : sample 1 (7 tube holes), sample 2 (13 tube holes)
and sample 3 (7 tube holes, micro-fin). The overall heat transfer coefficient is obtained
for air-to-refrigerant heat transfer, and the Wilson plot method is used to determine the
heat transfer coefficient for refrigerant flow. The sample 2 and sample 3 show signifi-
cantly higher performance than sample 1. The heat transfer rates for the sample 2 and
sample 3 are 9% and 12% higher, respectively, than sample 1. The friction factors for the
sample 2 and sample 3 are 11.9% and 2.4% higher, respectively, than sample 1.
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(a) Sample 1

(c) Sample 3

Fig.1 Test tube geometry

Table 1 Dimensions of the tubes tested

ftem Sample 1|Sample 2|Sample 3
Tube width(mm) 18 18 18
Tube height(mm) 17 17 1.7
Flow path(ea) 7 13 7
Wall thickness(mm) 03 03 03
Fin width(mm) - - 03
Fin height(mm) - - 0.2
Hydraulic diameter(mm) | 1.526 1122 1167




r ZFF - ¥ - £

Fig.2 PFC heat exchanger
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Fig.3 Schematic diagram of wind tunnel
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Table 2 Specification of measuring devices

P

Manufacturer Model Range Error
T-type thermocouple Omega FF-T-30 ~10~200C *0.17T
Pressure gauge Druck PTX1000 0~2,027kPa *0.1%
Differential pressure gauge Druck PDCR2110 0~202.7kPa +0.1%
Mass flow meter Smith S25LF 0~370kg/h *0.12%
Micro manometer Solomat ZEPHYR 0~ t1kPa +1%/10Pa
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