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Abstract: In this study, an experiment on an air conditioning test bench was performed to verify the possibility of fuel
economy simulation for the SC03 mode, North America fuel economy certification mode with a/c on condition, one of the
vehicle fuel economy evaluation modes. The air conditioning test bench used in this study had each chamber simulating the
actual vehicle air conditioning system and the controlling temperature, humidity, and air flow velocity to reproduce
environmental conditions. Reliable results were obtained about the compressor RPM and inlet air velocity in front of the
condenser corresponding to vehicle speed and air velocity in front of the vehicle, respectively, in the simulation of the SC03
mode, previously performed in CWT, in an air conditioning test bench. It was also discovered that there was a distinct
difference in the fuel economy depending on the difference in the compressor displacement in the simulation test of the SC03
mode in the air conditioning test bench under various displacement conditions of the compressor.
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Table 1 2012-2025 CAFE standards for each model year
in miles per gallon ©

Passenger Cars Light Trucks
Model smaller bigger smaller bigger
Year EPA EPA EPA EPA

CAFE | Window | CAFE | Window | CAFE | Window | CAFE | Window

Sticker Sticker Sticker Sticker
2012 36 27 28 21 30 23 22 17
2013 37 28 28.5 22 31 24 225 17
2014 38 28 29 22 32 24 23 18
2015 39 29 30 23 33 25 23.5 18
2016 41 31 31 24 34 26 245 19
2017 44 33 33 25 36 27 25 19
2018 45 34 34 26 37 28 25 19
2019 47 35 35 26 38 28 25 19
2020 49 36 36 27 39 29 25 19
2021 51 37 38 28 42 31 25 19
2022 53 38 40 30 44 33 26 20
2023 56 40 42 31 46 34 27 21
2024 58 41 44 33 48 36 28.5 22
2025 61 43 46 34 50 37 30 23

Table 2 EPA Automotive Fuel Efficiency Modes ©

Driving Schedule Test Schedule
Attributes City Highway High Speed AC Cold Temp
Low speeds in|  Free-flow Higher speeds ; AC use under City test
. harder . w/colder
Trip Type stop-and-go traffic at . hot ambient .
. acceleration & .. outside
urban traffic |highway speeds . conditions
braking temperature
Top Speed 56 mph 60 mph 80 mph 54.8 mph 56 mph
Average Speed 20 mph 48 mph 48 mph 22 mph 20 mph
Max. Acceleration | 3.3 mph/sec | 3.2 mph/sec | 8.46 mph/sec | 5.1 mph/sec | 3.3 mph/sec
Simulated Distance 11 mi 10 mi. 8 mi. 3.6 mi. 11 mi.
Time 31 min. 12.5 min. 10 min. 9.9 min. 31 min.
Stops 23 None 4 5 23
1dling time 10% of time None 7% oftime | 19% oftime | 18% of time
Engine Startup Cold ‘Warm Warm Warm Cold
Lab temperature 68-86 °F 95 °F 20 °F
Vehicke air off ‘ off ‘ off On off
conditioning
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Table 3 Details of Test Compressor
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Table 4 Comparison of Test Results

Max. displacement | |14y | 126 | 112
(cc/rev)

Comp. Work 1855 | 1632 | 1426 | 1249
(KJ)
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Fig. 7 SC03 Bench Mode Test Results
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