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Abstract : Intake air conditions, such as air temperature, pressure, and humidity, are very important parameters that
influence engine performance including combustion and emissions characteristics. The purpose of this study is to
investigate the effects of intake air temperature on combustion and exhaust emissions characteristics in a single cylinder
diesel engine. In this experiment, an air cooler and a heater were installed on the intake air line and a gas flow controller
was installed to maintain the flow rate. It was found that intake air temperature induced the evaporation characteristics
of the fuel, and it affects the maximum in-cylinder pressure, IMEP(indicated mean effective pressure), and fuel
consumption. As the temperature of intake air decreases, the fuel evaporation characteristics deteriorate even as the fuel
temperature has reached the auto-ignition temperature, so that ignition delay is prolonged and the maximum pressure of
cylinder is also reduced. Based on the increase in intake air temperature, nitrogen oxides(NOx) increased. In addition,
the carbon monoxide(CO) and unburned hydrocarbons(UHC) increased due to incomplete fuel combustion at low
intake air temperatures.

Key words : IMEP(Indicated mean effective pressure, =A] H ¥ f-& ), Single cylinder diesel engine(%7]%
t] A ol Z1), Intake air condition(F7]1Z=71), Exhaust emission(¥ll 7] ¥l & &), Ignition delay(ZHs} %] 1), ISFC(Indi-
cated specific fuel consumption, 1 5.2~H] &)

Nomenclature Cco : carbon monoxide

IMEP :indicated mean effective pressure, bar H,C + hydrocarbon
D - ignition delay, degree m, : intake mass flow late
CAI10 : crank angle corresponding to 10% heat "y : volumetric efficiency

release rate, deg. CA N : engine rotation speed
ROHR : rate of heat release, J/deg Vy : cylinder displacement volume
IS- : indicated specific- R : ideal gas constant
NOx  :nitrogen oxides
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Fig. 1 Schematic of single cylinder diesel engine system with intake air temperature control devices

Table 1 Specification of single-cylinder diesel engine

Item Specifications
Engine type Single cylinder
Bore / Stroke 83 mm /92 mm
Displacement 498 cc
Compression ratio 17.7
Fuel injection system Bosch CRDI
Valve type DOHC 4 valves
Nozzle 5 hole mini-sac type
Injector Hole diameter 0.186 mm
Injection angle 154°
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Fig. 2 Calculate cylinder temperature to find the auto ignition
temperature at two different intake air temperatures

Table 2 Specification of exhaust emission analyzer

Model MEXA-9100DEGR (HORIBA)
Emission | Method Range Span
THC FID 1000 | GHy/N,—bal
(FMA-125) | ppm 609 ppm
MEXA | 3000 | CO/N,—bal
9100D NDIR ppm 1003 ppm
-EGR (AIA-110) €O,/ N, — bal
CO 16 %
14.02 %
NOx CLD 2000 | NO/N,—bal
(CLA-150) | ppm 1855 ppm
Table 3 Experimental condition
Engine test
Intake temperature 18 °C, 60 °C
Engine speed 1800 rpm
Injection pressure 1000 bar

Energizing duration

0.458 ms (=14 mg)

Injection timing

TDC~BTDC 30° (interval 3 degree)

[deg. ATDC]
Oxygen concentration at 0 R 0 R
exhaust pipe(Mean) 15.3 %(@18 °C) ~ 15.5 %(@60 °C)
A4S 4 MPaZ HA IS 75l A7 3364 L/min
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Fig. 3 Injection quantity characteristics of test injector at 1000
bar of injection pressure, and injection rate for the
injection amount of 14 mg
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