Experiment  No. 6

Combustion parameter study of a single cylinder four stroke diesel engine
Objectives: 

1. To understand the different instrumentation used to study the combustion behavior of a single cylinder four stroke diesel engine.

2. To understand the basic calculations to obtain different combustion parameters from in-cylinder pressure data.

Experimental Procedure:

Experiment would be conducted for three load conditions (no load, 2 kW and 4 kW) at a constant speed of 1350 rpm
· Draw a neat sketch with all major dimensions of the test rig.

· Measurement of rpm, load and fuel consumption.

· Measurement of manometer reading to calculate air flow rates.

· Measurement of temperatures.(inlet, exhaust, cylinder wall and lub oil)

· Measurement of in-cylinder pressure date from the acquisition system.
Analysis of the results and report submission:
Each report should include the following

1    Neat sketch of the experimental test rig.

2   Calculate the start of combustion and plot the same with respect to load.

3   Calculate the pressure rise rate(PRR) and heat release rate (HRR) from pressure data.

4   Plot the followings for three different load conditions:

a) Crank angle vs pressure 

b) Crank angle vs HRR

c) Crank angle vs PRR

5   Identify the crank angle at which peak pressure, peak PRR, peak HRR and SOC occurs. (for all 3 loads)

6   Make a plot of these four parameters (as in sl. No. 5) with their corresponding angle of occurrences. (for all three loads)
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Figure: Schematic diagram of experimental test rig.
	Type of engine
	Kirlosker single Cylinder 4-Stroke Diesel engine

	Bore(mm)
	102

	Stroke(mm)
	116

	Length of connecting rod(mm)
	230

	Compression ratio
	17.5:1

	Maximum power
	7.4kW@1500 rpm


Table 1: detailed specifications of the engine 

N.B. for calculations and analysis
The heat release rate is usually calculated by the following formula. [ Ref. J.B.Heywood]
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Where=Rate of change of heat release w.r.t. crank angle,  
Ө-crank angle in radian, [image: image4.png]de



  Rate of change of pressure w.r.t. crank angle,
=,    V=Volume of cylinder at any position of crank angle,

Instantaneous volume (V) is given as,
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Where,= clearance volume, B=Bore, l=Length of connecting rod, a= crank radius, =S/2 , s= stroke length
Air flow rate calculation: 
ṁa= ρair×cd×A√ (2g×Δhw× ρw /ρair)

ρair=P/(R×T)……………………………………………………….…............................(4)

Where,

ṁa=mass flow rate of air in kg/sec

ρair=density of air at room temperature in kg/m3
P=atmospheric pressure in N/m2
R= specific gas constant in J/kg.K

T=absolute temperature

cd=coefficient of discharge of orifice (take 0.62 )

A=area of orifice in m2 (take 20 mm as diameter)

Δhw= meno metric head in meter

ρw=density of liquid used in U-tube manometer in kg/m3
Fuel properties: Density of diesel is 0.832 kg/ltr, CV of diesel is 43 MJ/kg



 Density of petrol is 0.720 kg/ltr, CV of petrol is 46 MJ/kg

                          Take the value of   as 1.32 for the calculation of HRR
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