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Parametric Study on Performance of an Automobile Air Conditioner
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Abstract: This study was conducted to find performance evaluation method for automobile
air conditioner. Experimental facilities were constructed to simulate wide range of operating
condition for the automobile air conditioner. Compressor speed was controled by variable
speed electric motor and the power was measured through torque transducer and
tachometer was used to measure compressor speed. Parametric studies were conducted in
this study, to figure out effect of environment variables on the performance of the
automobile air conditioner. The environmental variables are inlet air temperature, relative
humidity and air flow rate for the evaporator and inlet air temperature and air flow rate for
the condenser. Compressor speed 15 also changed. The results of this study shows that air

flow rate of the evaporator

conditioner than the other wvariables.

15 more sensitive to the performance of the automobile air
However

relative  humidity of the inlet air of the

evaporator strongly affects capacity rather that COP.
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Table 1 Running conditions of automobile A/C
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Table 2 Test matrix for automobile A/C

A Highway speed (70mph) in hot weather,
high fan speed with recirculation

g [Latermittent speed (40mph) in hot ]
weather, high fan speed with recirculation

Highway speed (70mph) in mildly hot
C |weather, low fan speed with no
recirculation

Intermittent speed (40mph) in mildly hot
D |weather, low fan speed with no
recirculation

Highway speed (70mph) in mildly hot
E |weather, medium fan speed with
recirculation

Intermittent speed (40mph) in mildly hot
F |weather, medium fan speed with no
recirculation

g |orep and Go traffic in mildly hot weather
high fan speed with recirculation

g |otop and Go traffic in mildly hot weather
medium fan speed with recirculation
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Test Matrix
Test Air Inlet to Evaporator | Air Inlet to Conds |Comp.
# Temper. |Rel Hou | Flow | Temper. | Flow |Speed|Code
[FVIC] | [%] |[sefm]| [FI/IC] | [scfm] |[rpm]
1 |70 /211 25 100 70/21.1 850] 1800 D
2 |70/ 211 25 100 70/21.1 1250] 30001 €
3 |70 /2Ll 25 250 110/43.5 goo) 950 H
4 |70 /2Ll 25 250 110/43.5 G50 laoo| B
5 |70 /2Ll 40 100 T0/21.1 950] 1800 D
g |70 /2Ll an 100 T0/21.1 1250| 3000 €
7 |70/ 2Ll 40 250 110/45.5 &00] 9=0] H
& |70 /2Ll 40 250 110/43.3 650 1800 B
g |70 /2Ll 50 100 70/21.1 950] 1800 D
10 |70/ 2L1 50 100 70/21.1 12501 3o00] €
11 |70/ 211 a0 250 110/43.3 goo| 9s0| H
12 |90/ 32,2 25 173 T0/21,1 930 1800 F
13 |e0 /522 25 250 110/43.5 800 9501 H
14 |90/ 522 25 250 110/43.5 o50] laoo| B
15 [e0 /522 25 250 110/43.5 12501 3000 A
16 |90/ 322 25 250 150/85.6 g00) 9=0| G
17 |90/ 522 an 175 70/21.1 930] 1800l F
18 |90 /322 40 250 110/43.3 g00] 9s0| H
19 |o0 /322 40 250 110/43.3 650 l800| B
20 |90/ 322 40 250 110/45.3 12501 3000 A
21 |90/ 322 40 250 150/85.6 a001  9&0] G
22 |o0 /322 a0 173 T0/21.1 650 1800 F
23 |90/ 322 a0 250 110/43.5 go0) 90| H
24 |90/ 322 a0 250 110/43.5 650 1800 B
25 |80/ 322 a0 250 110/43.5 1250| 3000 A
26 |90/ 322 a0 250 150/65.6 &00) 90| G
27 | 110/43.3 50 250 110/43.3 650 1800 B
28 | 110/45.3 50 250 110/43.3 12501 3000 A
20 | 110/43.3 50 250 150/65.6 ano| 9s0| @
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Table 3 Pipe dimension of the test R134a automobile A/C
Pipe Location Original System(mm) Modified System(mm) ID(mm)
Evaporator ——> Accumulator 1120 1440 12.7
Accumulator——=> Compressor 6510 1080 12.7
Compressor——> Condenser 960 2210 9.5
Condenser ——= Orifice Tuhe 660 2740 9.5
Orifice Tube —> Evaporator 1780 1510 95
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Table 4 Specification of components

Refrigerant Rl3da
System
Type Ford Bacort
Compress Type Reciprocating
or Displacement 155 cm’
Expansion device Orifice tube
Wavy Al fins, round Al
Description tubes,
21 pass, OD = Bmm
Mass 2.0 kg
Face area 36.1 x 54.4 = 19684 cm®
Condenser | Core depth 2.2 cm
Core volume 4320 cm®
l:erf::cdee 7.2 om’
S Saiane 040 em’
Brazed Al plate (drawn cup,
Description laminated), 4—-pass, 17
plates
Wass 1.6 ke
Face area 18.4 x 22.0 = 405 cm’
Evaporator| Core depth 9.2 ¢m
Core volume 3720 cm®
lﬂ;{rf?cdee 35 m°
St Siane 0.65 m’
0.3776 m*/s22 WIAZIHA ZHFUT. ]
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