
TABLE 1: Fuel usage to WNQ of 
NEDC to WLTP (Mock et al., 2014)

AC Standard Alternative 
Off 90.19% 91.78%
On 199.82% 102.56%

Methodology 
The bulk of the work was involved in 
the creation of a Microsoft Excel based 
simulation. Data required for this 
includes-
• WLTC class 3b .
• Vehicle specification (Audi A6 3.2 

FSI 2005).
• Live engine temperature & fuelling.
• AC and Alternative AC systems.
Vehicle tractive resistive forces were 
calculated (Ehsani, et al., 2010). Then 
the forces were back calculated with 
drivetrain efficiencies to find Engine 
output, with the addition of AC loading. 
Using these values and enthalpy the 
fuel usage could be calculated. Using 
stoichiometric burn of Iso-octane, E5 
(Eyidogan et al., 2010) and a blend of 
Iso-octane and Ethanol (95:5) as “E5-
2”.
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Introduction
The genesis of this project began out 
of curiosity. While using my car in the 
summer of 2019 I noticed the effect 
the Air Conditioning (AC) had on 
engine idle RPM and fuel usage. 

This developed in to the idea of 
simulating the AC usage of a vehicle 
over a drive cycle. Determining the 
change in fuel usage due to this 
auxiliary.  

The drive cycle decided upon was 
the Worldwide Harmonized Light 
Vehicles Test procedure (WLTP) 
which is used to test the emissions 
and of new production vehicles. The 
WLTP incorporated the use of 
auxiliaries in to the testing unlike the 
previous New European Drive Cycle 
(NEDC). 

Combining these the project became 
a simulation of AC during the WLTP 
to determine the extent the emission 
and fueling were affected. In addition 
theoretically implementing an 
alternative energy source to further 
reduce its extent. Results

The three fuels allowed for the 
determination that the created simulation 
produced values slightly exceeding the 
expected results during the WLTC. The 
max deviation from standard being for E5 
fuel as 8.6% and 24.7% difference for 
litres per 100km and km per litre 
respectively. As this was with the AC this 
could have ruled at as a calculation along 
the AC section of the simulation. However 
the closest match with the standard value 
is Iso-octane. This was a surprise as the 
iso-octane fuel would have been the least 
similar to standard as the fuel properties 
are furthest way from E5. This information 
concludes that the simulation is accurate 
however slightly over on the values as 
iso-octane should be the largest possible 
deviation and therefore less than what it 
Stated.

WLTC 3b drive cycle with each of the phases coloured, blue 
representing the low phase in which warm-up, repurposed from 

(UNECE, 2012)

Results from NEDC simulation of the Audi shown to be very similar 
to the urban 15.7, extra-urban 8.1 and combined 10.9 Litres per 

100km. Validating the simulation without AC between values of 1-9%  Acknowledgements
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Conclusion 
The potential fuel savings for the 
alternative AC supply system is 51% as 
seen in section 6.5. This value is on the 
bases of some assumptions such as the 
stoichiometric burn in addition to being 
from various research sources online in 
which data could have been manipulated 
to satisfy other needs. 

This Table show the overall results of the 
simulation with the conversion of the NEDC 
to WLTP  

http://www.unece.org/fileadmin/DAM/trans/doc/2012/wp29grpe/WLTP-DHC-12-07e.xls
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