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Abstract: Three-wheelers are popular in Sri Lankan roads as a convenient mode of transportation. 
Presently there are about 500,000 registered three-wheelers. The range of commercially available 
electric vehicles are limited due to their battery weight and hence used mostly as neighbourhood 
vehicles. Three-wheelers are used mostly as neighbourhood vehicles and hence ideal for 
electrification. But no successful commercial electrically powered three-wheeler is available yet. 
Aerodynamic drag coefficient and rolling resistance coefficient are two basic parameters needed to 
determine the motor capacity of an electric vehicle. Accurate values of aerodynamic drag coefficient 
and rolling resistant coefficient are important to calculate accurate power estimate in electric vehicle 
design. In this paper we present an accurate method to determine the aerodynamic drag coefficient 
and rolling resistance coefficient of commonly available three-wheelers in Sri Lanka.
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1. Introduction

Aerodynamic Drag coefficient ( Cd) and 
rolling resistance coefficient (jt) are very 
important basic parameters for designing 
energy efficient vehicles. Aerodynamic drag 
coefficient varies from 0.30 to 0.35 for modern 
cars, from 0.33 to 0.35 for modern vans and 
from 0.42 to 0.46 for modern pick-ups [1], 
These parameters are obtained by carrying out 
a coast-down test where vehicle is driven to a 
reasonable high speed, put into neutral gear if 
possible, and left to roll unrestricted to a 
complete stop on a levelled dry asphalt- 
covered road [3], Then with the aid of the 
speed-time graph, mean velocity and mean 
acceleration at a relatively high speed 
(50 kmlr1) and relatively low speed (10 kmlr1) 
are estimated to determine the above two 
parameters. Although this is a relatively 
simple method, it does not give accurate 
results for light weight vehicles like three- 
wheelers because for light weight vehicles, 
especially at low speeds, imperfect road 
conditions create significant speed variations. 
This paper presents an accurate methodology 
for determining Cd and p for low weight 
vehicles such as three-wheelers.

2. Methodology

The aerodynamic drag coefficient and rolling 
resistance creates forces F  and F

respectively to decelerate the vehicle as 
follows:

Fa = 0.5pCdA(v - v 0) 2 ---------- (1)

Where,
p -  Air density (kgnrr3)

Cd -  Drag coefficient

A -  Frontal projected area of the vehicle (m2) 
v -  Vehicle speed (m s’)
Vo -  Wind Speed (ms-1)
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