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Abstract

W B

Ken MATSUURA

In order to understand the essential requirements for measuring fuel consumption on the

chassis dynamometer while operating a mobile air conditioner (A/C), the impacts of A/C use

on fuel consumption were evaluated using eight passenger cars under several test cell

environmental conditions and several air conditioner settings. The deterioration rate of fuel

consumptions for JC08 hot mode varied from 5% to 50% when the test cell conditions and A/C

settings were changed. In particular, the specific enthalpy in the test cell and the A/C blower

level significantly impacted fuel consumption. In addition, it was observed that the fuel

consumption (L/100 km) while the A/C was used was increased in accordance with A/C

compressor load.
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Table 1 Specification of test vehicles

IS VEEe AlC Number Compressor Emission

| veiEedE displ?:lf)ment Tkags )s System of A/IC type standard
A | Passenger car 1,496 1,170 | Automatic | Single Fixed volume 2005
B | Passenger car 1,498 1,150 | Automatic | Single Fixed volume 2005
C | Passenger car 3,955 2,120 | Automatic | Single Fixed volume 2005
D | Passenger car 2,359 1,650 | Automatic | Single Fixed volume 2005
E | Passenger car 658 940 Automatic [ Single Fixed volume 2005
F | Passenger car 1,329 1,000 Manual Single | Variable volume 2005
G | Passenger car 1,997 1,410 | Automatic | Single | Variable volume 2005
H | Passenger car 2,260 1,840 | Automatic Dual Fixed volume 2005

Table 2 Parameter list

Iltem Parameter

Env. A (20°C-40%RH-30kJ/kg(DA)),
Env. B (21°C-75%RH-50kJ/kg(DA)),
Env. C (25°C-50%RH-50kJ/kg(DA)),
Env. D (28°C-60%RH-65kJ/kg(DA)),
Env. E (35°C-40%RH-75kJ/kg(DA)),
Env. F (30°C-75%RH-80kJ/kg(DA))

Environmental Specific enthalpy
condition (kJ/kg(DA))

Operation ON, OFF

Temperature | 25°C, LOWEST

Front

AC Inlet mode FRESH(FRS), RECIRCULATION(REC), AUTO

AJC setting Blower level LO, MID, HI, AUTO

Outlet mode | FACE, AUTO

Rear Operation ON, OFF

A/C | Blower level | LO, MID, HI, AUTO
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Fig. 1 Fuel consumption on JC08 Hot mode without A/C

use
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(*) Legend symbol: Vehicle ID, Temp. setting - Inlet mode - Blower level

Fig. 2 Relationship between specific enthalpy and

deterioration rate of fuel consumption
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(*) Legend symbol: Vehicle ID, Temp. setting - Inlet mode - Blower level

Fig. 3 Relationship between specific enthalpy and

compressor working ratio
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Fig. 5 Influence of A/C setting on Vehicle G
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Fig. 6 Influence of A/C setting on Vehicle H
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Fig. 7 Relationship between Compressor working ratio
and Deterioration rate of fuel consumption
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