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Abstract: This paper presents an experimental study of emission values of a passenger vehicle in idle mode in 

comparison to regulated values. The results from the emission test conducted on the Golf 3 GTi Volkswagen 

1996 model popularly used as “Taxi” in Nigeria were compared with emission value in Euro 2 to depict the year 

the car was manufactured.  The devices used in the experimental work consist of aSV-5Q automobile exhaust 

gas analyzer and  SV-1 engine tachometer. The measured  emission  results were 12.98, 1.43 and 1.58g/km for 

CO, HC and NO respectively. Generally, age and fatigue will produce a number of poor performances of engine 

such as break down  in major operating variables that affect sparks ignition, engine performance, emission 

control (catalytic converter) if installed. This study showed high emission values in the aged vehicle and 

concluded that efforts to reduce the rate of emissions are necessary and to set standards for vehicular emission 
in the country using the accepted standards. 
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I. INTRODUCTION 
Emission is the most common problem associated with vehicle idling in urban driving. The 

automobiles in Nigeria are mostly fairly used vehicles (high-mileage vehicles) yet with the growing fleet of 

vehicles and escalating amount of time spent in traffic by the drivers and passengers the emissions seem to 

increase.  These vehicles usually consumed more fuel and emit more pollutants as a result of operational 

conditions. There is a hierarchy of emission estimation techniques (EETs), ranging broadly from the most 

accurate and site-specific to generic and least accurate, namely: direct emission measurement; indirect 

measurement; mass balance calculation; models and physicochemical relationships; emission factors; and 
engineering judgment. Vehicle characteristics such as engine size, power rating and weight are also factors 

influencing fuel consumption and emission rates. Generally, vehicles with large engine sizes (2.0L and above) 

emit more pollutants than vehicles with small engines, and large engine sizes are commonly accompanied with 

high maximum-horsepower. Ambient temperature is an important parameter affecting both exhaust and 

evaporative emissions. Previous studies, Kuhns , [1] and Chan  [2] commented that older vehicles emitted more 

pollutants than newer ones. Chan  [2] also observed that the older trucks had higher CO emission factors but 

lower NOx emission factors due to poor engine combustion associated with their high usage rates and limited 

maintenance. For engine in idling mode the friction, the heat losses are greater than once fully warmed and the 

time required to reach steady-state operating temperature is longer.  These factors contribute to a longer period 

of relatively poor combustion and consequent need for more fuel enrichment (operation with more fuel than 

required for stoichiometry). The combination of these factors results in higher exhaust concentration of 
unburned fuel in the form of hydrocarbon and carbon monoxide.  Fossil fuels are the major contributors to urban 

air pollution and source of greenhouse gases. Due to unabated high emission rates, the ozone layer which plays 

a critical role in screening harmful ultra violet radiation is depletion thereby allowing the harmful 

radiation to reach the earth surface. Hence, it is highly desirable to reduce vehicular emissions more so as 

international concerns are being raised for control and restriction and strict environmental legislations. 
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II. MATERIALS AND METHODS 

 Materials 

a) SV-5Q Automobile Exhaust Gas Analyzer 

b) SV-1 Engine Tachometer 

c) SV Oil Temperature Profile 

d) Volkswagen  (Golf GTi Model 1996) 

e) Black and Decker 400 (watt) Inverter 

f)  Petrol  (PMS) standard of  with Research Octane Number (RON) 90  

g) HP Laptop with  SV-5Q Gas Analyzer PC Contactor Interface   Software System 

 

Methods 
The SV-5Q Automobile Exhaust Gas Analyzer is set for emission tests by connecting one side of 

sampling tube to the end of sampling while the other side is connected to the exit of fronted filter. Connect one 

side of short catheter with the front of fronted filter, while the other side is connected to sample gas vent of the 

analyzer. Every point is then checked to make sure they are firmly connected and no leakages.  

Followed is separately connecting the power line, engine temperature measurement and speed 

tachometer, and temperature signal socket and speed signal socket. The analyzer is then powered and 

immediately goes into preheating for duration of 10 minutes for the analyzer to warm up. The tachometer was 

clipped to the high tension lines of engine’s ignition distributor, and the undulation switch of the tachometer  is 

set to  number of strokes and cylinder of the engine under study, followed by inserting the temperature profile 

device into the lubricating oil rod vent of engine until it touches engine oil in the engine’s bottom plate. 

Connected  then  is the device to the temperature measurement input port at the back of the gas analyzer. The 

results are displayed simultaneously as the analyzer reads emission values on Volkswagen (Golf GTi Model 
1996) in the idle mode after the engine run for a time duration of 10 minutes from cold start. The readings were 

recorded at time duration of 30 seconds for every test conducted.  

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

     

 
 

 

 

 

 

 Plate 1:   Conducting emission tests on the Golf 3 

               Volkswagen Vehicle in Abuja, Nigeria 

 

 

 

 

 

 

Plate 2:  Researcher carrying out exhaust emission 
tests on a 3-wheeler automobile in Hitec City,  

               Hyderabad, India  
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III. RESULTS AND DICSUSSIONS 
     

 
 

Results  
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IV. DISCUSSIONS 
 Figure 1 shows the emission concentrations and the engine rpm of the vehicle under study, it was 

observed that the emission values of carbon monoxide (CO) concentration increase from 0.23% to 0.35%, 

carbon dioxide (CO2) from 7.54%  to 9.11%, Nitrogen Oxide (NO) from 102 to 661ppm and Hydrocarbon (HC) 

from 196  to 248 as the engine speed progressively moved from 1000 to 3000 rpm. The Idle test agrees with  

Vijayan  [3] observations that emissions increase with engine speed (load), and that engine rpm is one of the 

most important variables affecting the concentrations of emissions. This is also substantiated by Roumegoux [4] 

that there is a correlation between emissions with engine speed.  

Figure 1     : Plot of emissions with engine RPM at Idle 

 

Figure 2:  Plot of measured emission values with emission standard values 
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 Figure 2 shows the result of the mean idle emissions compared with the acceptable emission standards 
from Euro 1 to Euro 4 (and Bharat Stage I to IV for India standard). The results of the emission tests were 

analysed along with the Euro 2 indicating the year in which the vehicle under study was manufactured. The 

measured emission results were 12.98, 1.43 and 1.58g/km for CO, HC and NO respectively and compared with 

Euro 2 values of 3.28, 0.34 and 0.25 g/km for CO, HC and NO respectively. These measured  high values 

cannot even stand comparable to Euro 4 (European standards by United Nations Economic Commission for 

Europe) and the proposed emission reduction  of carbon monoxide by 23% , hydrocarbons by 6.5% reduction  

and oxides of nitrogen by 14% reduction in 2020, based on  the Euro 4 values intended to limit average fuel 

consumption from new petrol passenger vehicles to 6.8L/100km as reported by Coffey [5].  The observed high 

values of emission vis-à-vis regulated standard  is in agreement with Kuhns [1] that older vehicles emits more 

pollutants than new ones. 

 

V. CONCLUSION 
 There is the need to work holistically and explore ways to reduce emissions from used vehicles 

found in Federal Capital Territory, Abuja Nigeria. The Government should set a high standard for the 

importation of used vehicles. Exhaust emission standards should be set by the relevant agencies and should 

be enforced with strict compliance.  And as a matter of urgency, plans should be expedited  to set standards for 

vehicular emission in the country using the accepted standard for vehicular emission which is the European 

standard adopted by most countries globally. 
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