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Performance Characteristics of Vehicle Air Conditioning System
Using Internal Heat Exchanger with Inner Fin
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Abstract Internal heat exchanger (IHX) apparatus using the temperature difference between high and low
pressure lines in vehicle air conditioning system is a good method to enhance the cooling performance. In this
study, we designed various double-pipe internal heat exchangers which have inner fins between the internal pipe
and external pipe. We also measured the performance characteristic (pressure drop, cooling capacity, compressor
work and coefficient of performance (COP)) of the modified internal heat exchangers that had the change of the
fin height and the inside shape of the internal pipe. This experimental results indicated that the liner and
serration type internal heat exchanger was the best cooling performance. In addition, the air conditioning system
with the liner and serration type internal heat exchanger showed the improved performances of about 6.4% and
9.2%, respectively, for the cooling capacity and COP.

Key Words : Vehicle air conditioning, Internal heat exchanger (IHX), Inner fin, Coefficient of Performance (COP),
Cooling capacity
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IHX W2 L w3}l7] (internal heat exchanger) exp : WAAZ] (expansion device)
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[Table 1] Specifications of Internal heat exchangers

Type of THX
Specifications
A B C D E
32 39
Height of
the fin
(mm)
The inside
Shape of
internal pipe | Spiral |Smooth |Smooth | Serration | Liner &
Serration
fnemal pipe | g |9 g 15 15

diameter (mm)

Heat exchanger

length (mm) 384 372 372 372 372

External pipe
diameter (mm)

Weight (g) 266.5 | 199.5 | 201.5 229 234.5
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[Fig. 1] Schematic diagram of the test facility for cooling

performance

[Table 2] Experimental conditions

Operation Inlet ten'iperature difference Mass flow rate
mode between high and low pressure (ke/h)
lines (C)
Idle 36.6 100
High load 27.3 162
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[Table 3] Experimental results

Type of THX

Operation Performance
mode A B C D E

Amount of
heat exchange| 290 192 | 201 | 290 | 326
W)

Pressure drop
Idle |in liquid pipe| 4.32 | 4.36 | 3.85 | 1.36 | 1.78
(kPa)

Pressure drop
in suction pipe| 6.73 | 4.49 | 4.07 | 6.16 | 7.21
(kPa)

Amount of
heat exchange| 404 | 267 | 305 | 441 | 482
(W)

High Pressure drop
in liquid pipe| 10.1 [ 7.06 | 9.6 | 3.21 | 3.52
load (kPa)

Pressure drop
in suction pipe| 14.4 | 10.1 13.8 | 282 | 310
(kPa)
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[Fig. 2] Comparison results of cooling capacity
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[Fig. 3] Comparison results of COP
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[Fig. 4] Pressure-enthalpy diagram for high load conditions
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