
 



 



 

 



 

 

y = 0.0007x + 18.587

y = -0.0001x + 1.0456
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Real Engine vs Original Simulated Engine: Performance 
Comparison

THB50 (°) Com. Dur. 10-90 (°) Com.Eff.

Wiebe m Wiebe a Peak Gas Pressure (Bar)

Peak Gas Position (°) nCOMP nEXP

GIMEP (Bar) PMEP (Bar) NIMEP (Bar)

Total Indicated Power (kW)



 

Real Engine Original Simulated

Conrod Length (mm) 104.6 98

CR 12.7 12.65

λ 0.9 0.88

Ambient Pressure 1 1.065

Ambient Temperature 20 27

Engine Specification Sheet Comparison

Bike:

Specification: Intake Exhaust Intake Exhaust

Duration @ 1mm lift 258.5° 247° 250° 234°

Full lift @ deg. (ATDC/BTDC) 102° 100° 84° 81°

max lift (mm) 9.25 8.50 8.43 7.46

Valve Diameter 30.5 25.5 31.0 unkown

Reference Diameter 28.1 23.0 29.0 24.5

Real Original

Camshaft Specification Comparison



• 

• 

• 

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

0.00 0.10 0.20 0.30 0.40 0.50 0.60

C
d

Lift/ Diameter

Intake Cd Comparison

Porsche M96 RW High Performance Original 675 RW Typical



 



 

 

 



 

 

φ =
1

𝐴𝐹𝑅

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

80.00

90.00

100.00

110.00

120.00

130.00

140.00

150.00

160.00

170.00

180.00

190.00

200.00

10000 10500 11000 11500 12000 12500 13000 13500 14000 14500

P
er

ce
n

ta
ge

 o
f 

R
ea

l E
n

gi
n

e 
(%

)

RPM

Real Engine vs Sheet Specification: Engine Performance 
Comparison

THB50 (°) Com. Dur. 10-90 (°) Com.Eff.

Wiebe m Wiebe a Peak Gas Pressure (Bar)

Peak Gas Position (°) nCOMP nEXP
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Real Engine vs Combustion Specification: Engine Performance 
Comparison 

THB50 (°) Com. Dur. 10-90 (°) Com.Eff.

Wiebe m Wiebe a Peak Gas Pressure (Bar)

Peak Gas Position (°) nCOMP nEXP

GIMEP (Bar) PMEP (Bar) NIMEP (Bar)

Total Indicated Power (kW)
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y = 1.5399x + 96.54
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Real Engine vs Heat Transfer Multiplier: Engine Performance 
Comparison

Peak Gas Pressure (Bar) Peak Gas Position (°) nCOMP
nEXP GIMEP (Bar) PMEP (Bar)
NIMEP (Bar) Total Indicated Power (kW)



 

Valvetrain GIMEP Experiment 

  Intake Exhaust 

Duration Min 250 230 

Duration Max 260 250 

Timing Min 80 80 

Timing Max 105 105 

Lift Min 8.4 7.5 

Lift Max 9.25 8.5 
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Real Engine vs Flow Alterations: Engine Performance 
Comparison

Peak Gas Pressure (Bar) nCOMP nEXP
GIMEP (Bar) PMEP (Bar) NIMEP (Bar)
Total Indicated Power (kW)
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nCOM
P

nEXP
GIME

P
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PMEP
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P
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Total
Indica

ted
Power
(kW)

Avg. Accuracy (%) 95.42 100.00 100.00 51.40 83.80 99.11 115.32 97.96 101.11 100.16 94.80 100.18100.18

Std. Dev. 5.24 0.00 0.00 19.02 8.62 3.22 4.92 0.72 0.10 2.51 10.83 2.96 2.96

95% 95 95 95 95 95 95 95 95 95 95 95 95 95

105% 105 105 105 105 105 105 105 105 105 105 105 105 105
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Statistical Analysis of Final Engine Parameters



 

𝐹𝑀𝐸𝑃 = 𝐴𝑐𝑓 + 𝐵𝑐𝑓 ∗ 𝑃𝑚𝑎𝑥 + 𝐶𝑐𝑓 ∗ 𝑆𝑓 + 𝑄𝑐𝑓 ∗ 𝑆𝑓
2

𝐹𝑀𝐸𝑃 = 𝐴𝑐𝑓 +
1

𝑛𝑐𝑦𝑙
∗ ∑[𝐵𝑐𝑓 ∗ (𝑃𝑐𝑦𝑙)𝑖

+ 𝐶𝑐𝑓 ∗ (𝑆𝑓)𝑖
+ 𝑄𝑐𝑓 ∗ (𝑆𝑓)𝑖

2]

𝑛𝑐𝑦𝑙

𝑖=1



Table of Input Values 

RPM 11750 12600 

Burn Duration (°) 26.77 27.37 

Comb. Eff. (%) 99.26 99.17 

Wiebe m 3.12 2.61 

THB 50 (°) 9.49 9.79 

y = 0.00036x + 5.25589

y = 0.0007x + 18.545

y = -0.0001x + 100.43

y = -0.0006x + 10.174
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Friction Model Experiment 

  RW recommended Used 

Acf (Bar) 0.5 0.0 

Bcf 0.006 0.0 

Ccf (Pa min m-1) 600 450 

Qcf (Pa min2 m-2) 0.2 0.2 
 



 

 



 

 



 

113.1

141.8

146.1

116.6

143.6

140.5

100.0

105.0

110.0

115.0

120.0

125.0

130.0

135.0

140.0

145.0

150.0

10000 10500 11000 11500 12000 12500 13000 13500 14000 14500

P
o

w
er

 (
p

s)

RPM

Final Indicated Power Comparison

Real Indicated Power (ps) Simulation Indicated Power (ps)


