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Appendix A. Engine parameters and checks


Appendix A. Engine parameters and checks.
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Figure A.1 Final model diagram
A.1 Engine parameter values

	Cylinder 

	Bore
	62 mm

	Stroke
	65 mm

	Swept volume
	0.6 litres

	Connecting rod
	113 mm

	AFR
	14.5

	Compression ratio
	10.5

	Combustion model
	Vibe function

	Cylinder heat transfer
	Woschi 1978

	Ports heat transfer
	Zapf

	Scavenge model
	Perfect mixing

	Effective blow by gap
	0.0008 mm

	Start combustion
	715 crank angle

	Combustion duration
	50 crank angles

	Shape Parameter
	1.6

	Parameter a
	6.9


	Piston surface area
	3300 mm2

	Cylinder head area
	3500 mm2

	Liner piston
	204 mm

	Wall temperatures
	550 K


	Valves

	Intake valves
	Exhaust valves

	Valve diameter
	23 mm
	Valve diameter
	19 mm

	Opening time
	350ºCrank
	Opening time
	170ªCrank

	Duration
	220ºCrank
	Duration
	220ºCrank

	Lift
	10 mm
	Lift
	10 mm

	Scaling factor
	1.68
	Scaling factor
	1.7


Tables A.1 Engine parameters values

Please note that 720 degrees of crank angle is TDC.

Please note that the valve size is little smaller than in the sensitivity analysis because in the sensitivity analysis the engine has a swept volume of 0.7 litres while in the final model this is 0.6 litres. 

The valves profiles and valves tables can be observed in the following pictures created with the valve lift program made by the author of this thesis.
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Figure A.2. Inlet valve lift curve generated by valve lift program
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Figure A.3. Exhaust valve lift curve generated by valve lift program

	Pipes

	
	Length (mm)
	Diametre (mm)

	1
	850
	50

	2
	130
	50

	3
	70
	50

	4
	300
	25

	5
	300
	25

	6
	300
	25

	7
	60
	25

	8
	60
	25

	9
	60
	25

	10
	100
	21.5

	11
	100
	21.5

	12
	100
	21.5

	13
	20
	45

	14
	1500
	45

	15
	1000
	45

	16
	70
	45

	17
	100
	50

	Friction coefficient = 0.019


	Others
	Volume (l)
	Flow coefficient

	Pl1
	6
	0.6

	Pl2
	3
	0.9

	Pl3
	3
	0.6

	Cl1
	5
	1

	Cat1
	5
	1

	Junction
	Flow coefficient

	J1
	0.49

	J2
	0.9


Tables A.2 Pipes, plenums, junctions, air cleaner and catalyst characteristics

Further information about the engine configuration, output values and computing information can be found in appendix D.

A.2 Checks

The following graph with the different efficiencies was used to check that the engine had standard values and standard behaviour. Their shapes and values could be compared with any engine book such as Heywood (1988) or Taylor (1985)
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Figure A.4. Efficiencies of the engine.

At 3000 rpm where obtained the following results:
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Figure A.5. Pressure against crank angle

As can be seen the peak pressure is around 50 bar, normal value for an engine, Muñoz et al (1989)
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Figure A.6. Temperature against crank angle

The maximum temperature achieved is 2500 K, value close to the flame temperature of 2585 obtained by Moss.

Please note that the fluctuation in temperature during the exhaust (around 270º) is due an oscillation in the exhaust mass, as can be seen in the following graph.

[image: image7.jpg]races 1 - MassFlowlka/s]

=l0lx]

Zr| ccdic e

.

s 7
0 9 10 2/ 360 450 50 630 720
s




Figure A.7. Mass flow to the cylinder against crank angle at 3000 rpm.

From this graph can be seen that the valves opening times and lift are not optimised for this engine speed. Please note that they are optimised for example at 5000 rpm as can be seen in the following graph.
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Figure A.8 Mass flow to the cylinder against crank angle at 5000 rpm.

Please note that the  mass flow shape of the exhaust process of this graph is similar to that shown in Ferguson (1986)












PAGE  
142
www.luisarimany.com

_1057684541.xls
Gráfico2

		1000		1000		1000

		2000		2000		2000

		3000		3000		3000

		4000		4000		4000

		5000		5000		5000

		6000		6000		6000



Volumetric efficiency

Mechanical efficiency

Thermal losses

rpm

Efficiencies

0.94043

0.9111121673

0.2675

0.88603

0.9035967302

0.1944

0.9227

0.8872439634

0.163

0.93497

0.865004042

0.1459

0.88293

0.8224677558

0.1383

0.79794

0.7613500482

0.1362



cylinder

		

				mm

		Cylinder

		Bore		62 mm

		Stroke		65 mm

		Connecting rod		113 mm

		AFR		14.5

		Compression ratio		10.5

		Combustion model		Vibe function

		Cylinder heat transfer		Woschi 1978

		Ports heat transfer		Zapf

		Scavenge model		Perfect mixing

		Effective blow by gap		0.0008 mm

		Start combustion		715

		Combustion duration		50

		Shape Parameter		1.6

		Parameter a		6.9

		Piston surface area		3300

		Cylinder head area		3500

		Liner piston		204

		Wall temperatures		550

		Valves

		Intake valves				Exhaust valves

		Valve size		23		Valve size		19				En verdad 23 y 19

		Opening time		350		Opening time		170

		Duration		220		Duration		220

		Lift		10		Lift		10

		Scaling factor		1.68		Scaling factor		1.7

		Inlet lift

		El que tengo				con lift program

		350		0		350		0.01

		360		1.19		360		0.43

		370		2.83		370		1.69

		380		4.34		380		3.28

		390		5.66		390		4.83

		400		6.81		400		6.19

		410		7.79		410		7.36

		420		8.58		420		8.31

		430		9.2		430		9.05

		440		9.65		440		9.58

		450		9.91		450		9.89

		460		10		460		10.00

		470		9.91		470		9.89

		480		9.65		480		9.58

		490		9.2		490		9.05

		500		8.58		500		8.31

		510		7.79		510		7.36

		520		6.81		520		6.19

		530		5.66		530		4.83

		540		4.34		540		3.28

		550		2.83		550		1.69

		560		1.19		560		0.43

		570		0		570		0.01





cylinder

		



deg cranck angle

Lift (mm)

Inlet valve lift



Pipes

		

		Pipes

				Length (mm)		Diametre (mm)

		1		850		50

		2		130		50

		3		70		50

		4		300		25

		5		300		25

		6		300		25

		7		60		25

		8		60		25

		9		60		25

		10		100		21.5

		11		100		21.5

		12		100		21.5

		13		220		45

		14		1500		45

		15		1000		45

		16		70		45

		17		100		50

		Friction coefficient = 0.019

		Junction		Flow coefficient

		J1		0.49

		J2		0.9





Plenums and cylinders

		

		Others		Volume (l)		Flow coefficient

		Pl1		6		0.6

		Pl2		3		0.9

		Pl3		3		0.6

		Cl1		5		1

		Cat1		5		1





values

				imep		bmep		boost fmep		pumping		real fmep		mechanical efficiency		Volumetric efficiency mp		thermal  losses

		1000		10.52		9.6177		0.9		-0.0351		0.9351		0.9111121673		0.94043		-0.2675		0.2675

		2000		11.01		10.0378		0.97		-0.0914		1.0614		0.9035967302		0.88603		-0.1944		0.1944

		3000		12.01		10.8978		1.11		-0.2442		1.3542		0.8872439634		0.9227		-0.163		0.163

		4000		12.37		11.061		1.31		-0.3599		1.6699		0.865004042		0.93497		-0.1459		0.1459

		5000		11.63		10.058		1.57		-0.4947		2.0647		0.8224677558		0.88293		-0.1383		0.1383

		6000		10.37		8.4723		1.9		-0.5748		2.4748		0.7613500482		0.79794		-0.1362		0.1362

		7000		9.92		7.5893		2.33		-0.687		3.017		0.6958669355		1.79794		-0.1323		0.1323

		Creo que hay algo mal en el rend volumetrico, sube a 1000 cuando no deberia

		Quizas es porque al final cambien la cilindrada de 0.7 a 0.6

		Debe estar bien y el piquito debe ser por haberle metido el plenum

				Torqu WOT		Total torque		Power

		1000		15.08		45.24		4735.12

		2000		16.09		48.255		10101.38

		3000		17.14		51.429		16148.706

		4000		17.30		51.906		21731.312

		5000		15.65		46.935		24562.65

		5500		13.99		41.97		24160.73

		6000		13.25		39.762		24970.536

		7000		11.88		35.634		26107.844

				Total torque		Power

		1000		45.24		4735.12

		2000		48.255		10101.38

		3000		51.429		16148.706

		4000		51.906		21731.312

		5000		46.935		24562.65

		6000		39.762		24970.536

		7000		35.634		26107.844
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