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ABSTRACT

The objectives of this research are to study the influence of factors relevant to
characteristics of vehicles, vehicle uses and trip, and socioeconomic characteristic of drivers on
fuel consumption of private cars in the Chiang Mai urban area, and to develop the model for
estimating fuel consumption of private cars traveled in the Chiang Mai urban area,

This research surveyed two sets of data including (1) vehicle uses characteristic of
drivers. The data for vehicle use characteristics of drivers were obtained from interview 750
drivers with 561 households about their trips. These data include socioeconomic characteristic of
drivers, vehicle characteristic and trip characteristic. (2) Fuel consumption characteristic of
vehicles in the Chiang Mai Urban area. The data for fuel consumption were obtained from survey
of 84 vehicles in daily traffic in the Chiang Mai urban area. The data consist of vehicle
characteristic, trip characteristic and fuel consumption.

The data analysis of vehicle use characteristics shows that almost 71 percent were drive
alone. In addition, the average vehicle trip rates per day were 2.77 trips/day for gasoline engines
and 2.91 trips/day for diesel engines. Vehicle kilometers per day for gasoline engine were 18.34
kilometers/day and for diesel engine were 19.94 kilometers/day.

The data analysis shows that vehicles traveled at an average speed of 35-40 kph

consumed less fuel than those at an average speed of less than 20 kph. In addition, gasoline-



engine vehicles with capacity more than 2000 cc consumed 22 percent more fuel than those with
capacity less than 1500 cc, and diesel-engine vehicles with capacity more than 2500 cc consumed
16 percent more than those with capacity less than 2500 cc. Drivers who are the leaders of
households spent more fuel per unit distance relative to the others_of the same houscholds since
they have vehicles with more engine capacity. Averaged fuel consumption rates of private cars in
the Chiang Mai urban traffic were 10:38 km/liters for gasoline engines and 11.79 km/liters for
diesel engines.

The model for fuel consumption estimation of private cars in this research consisted of
2 submodel. There are (1) Vehicle fuels economy model (VFE model), and (2) vehicle kilometers
travel model (VKT model).

The VFE model was formulated by analysis of the data from fuel consumption survey
by test car. These models can be expressed in form of linear equation, which shows the
relationship between fuel consumption and independent variables such as vehicle characteristic
and average trip speed. The average trip speed of vehicle in this model can be expressed in form of
power equation, which shows that the increase in consumption rate was inversely related to the
vehicle speed. |

The VKT model was developed based on trip data collected from home interview
survey. These models can be expressed in form of linear equation, which shows the relationship
between vehicle kilometer traveled in a day and independent variables such as number of trips a
day and averaged trip time per trip.

The model was applied to the cases as followed: Case 1: To estimate fuel consumption
for private cars in Chiang Mai in 2002, The result of this case study shows that fuel consumption
for private cars using gasoline and diesel fuel types were 88,873 and 58,304 liters per day,
respectively. Case 2: To estimate vehicle financial cost in the Chiang Mai urban traffic condition
in 2003. The vehicle financial costs on the major road network in the morning peak period were
1.58 and 1.26 baht/kilometer for gasoline and diesel types, respectively. But in the evening peak
period was 1.69 and 1.38 baht/kilometer for gasoline and diesel types, respectively. Case 3: To
estimate fuel consumption for private cars traveled in the Chiang Mai major road network. In this
case study, fuel consumption on the road network in the morning peak period were 838.15 and

991.58 liters for gasoline and diesel types, respectively, but in the evening peak period, 900.66 and



1,109.32 liters for gasoline and diesel types, respectively. In summary, the fuel consumption
model for private cars has a wide range of applications and can be a useful tool in transport

planning or management for energy and environment conservation in the Chiang Mati urban area.



