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Introduction
This report is divided into two tasks.
In task 1, the initial aim of this report is to determine the in-cylinder parameters and characteristics of an engine. To accomplish this, the pressure changes with the crank shaft and piston position were found as well as the polytropic index of the compression and expansion processes, the degree of heat transferred, the temperatures of gas, and work done by the engine, and were plotted into graphs using the excel software to give a better analytical comprehensive explanation to this assignment. 
Methodology
	Input
	Value
	units

	Bore m
	0.079
	m

	Conrod l M
	0.137
	m

	Air Mass 
	4.90E-04
	Kg

	Fuel Mass
	3.33E-05
	Kg

	Cr
	11:16
	

	Crank radius m
	0.0407
	m

	Pressure P1 bar
	1
	bar

	Atmoshferic pressure
	1.2
	bar

	Compression n
Expansion N
	1.2918
1.3125
	

	density of air
	1.167
	Kg/m3

	Volumetric efficiency
	90%
	m^3

	combustion efficiency
	90%
	

	air/fuel ratio
	13.23
	

	atmospheric temperature
	298
	K


Table 1 Data provided for calculations (Owen, 2019)
This task was completed by researching different aspects of how a four-cylinder engine operates. The graphs were plotted using the information provided for a 1.6 sigma Ford engine. The table above acts as a legend to help plot calculations on excel. 
In excel some of the information provided was used to plot multiple graphs starting with the pressure against the crank shaft. 
The first task was to find the volume, the following is method used for this calculation.

Compression ratio (CR) 11.16 = displacement volume (Vs) 399 + compression volume (Vc)? / compression volume (Vc)? was used to be transposed making Vc the subject. So, the formula is changed to:
CRxVc=Vs+Vc (11.16 x Vc = 399 + Vc) then:
(11.16 x Vc) – Vc = 399 then:
Vc (11.16-1) = 399 So:
Vc = 399 / (11.16 – 1)
[bookmark: _GoBack]Vc = 39.37cc (this is the compression volume in the 1.6L Ford sigma)







Analysis

Pressure vs Crank angle
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