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Pressure Predictions in Exhaust Pipe of a Single Cylinder
Gasoline Engine
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Abstmet © In this study, a computer analysis has been developed for predicting the pipe pressure of the
intake and exhaust manifold. To obtain the boundary conditions for a numerical analysis. one dimensional
and non-steady gas dynamic calculation is performed by using the MOC{Method OFf Charactenstic). The main
numerical parameters are the variation of the engine revolution to calowlate the pulsating flow which the
intake and exhaust valves are working, The comparison of exhaust pressure in case of numerical results is
quite matched with in case of experimental results. When engine revaluation is increased, the pressure

amplitude showed a high value, but the pressure frequency was decreased.
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Table 1 Specifications of tested engine model

Specification of numerical model
Engine tvpe destroke, single cylider
Engine displacamend (oo 1341
Borg/Strokelman) B.AM05
Comnecding rod length Omn 100
Iniake valve openi®} BTDC 10
Infake vaive close(® ABDC 30
Exhaust valve openi”) BBDC: 41
Exhaust vaive close(™ ATIDC 1
Compression ratio R |
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Fig. 1 Experimental  and  numerical  points

exhaust pipe
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Fig. 2 Schematic diagram for experimental set up

Photo. | Photography of experimental test engine

Table 2 Experimental instruments

Eouipments name Type Manufacture

Pressure senser J045A Kistler Ins., Corp
Amphtude 5738 Kistler s, Corp
BNC cables 4T61A Kistier Ins, Corp

Covling adapter 2511 Kistler Tng., Corp.

ESC2-CWZ3E Orrwon: Corgs,
MNationgl
Tnstraments Corp,
Nationas
Instruments Urrp,

Rotary encoder

A beand PUL 603

Soft ware Labviews,1




@r1% ohdd

2 B
B e a
el Gk it W i A a 'Y
7 800G - £
§oy
£ I3
N
E zonns : s %
= 3 L )
7 § 3
4 £ 5
2 %
R0 - g 5
Z ]
Ei B
&3 22 L
2 k00 »-‘ndy'ﬁ-,‘-—w ------ 2 SR, o
O vEL FEG 330 M B !4Y £ 3 4 8% i Ma R M

E@Qf? 8%

Fig. 3 Intake and exhaust valve opening area to
crank angle
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Fig. 4 Expermmental result in case of N =
pm at P, P, and £y
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Fig. 5 Numerical result m case of N = 1,000rpm

at P, P; and Py
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Fig. 6 The comparition of experimental result and

numerical result at P
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Fig. 7 Experimental result in case of N = 2,000

pm at P, P, and Py
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