BrmES] Z0IB{LIt 4A0IZ 4RA R BEAHRRS Haeol U'il—:- el
B 2t BRA

A Study on the Effect of Exhaust Pipe Length of 4 Cycle 4 Cylinder
S.l.Engine on the Performance
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ABSTRACT

In reciprocating internal combustion engine, engine performance is greatly affected by volumetric
efficiency. For gas flow, the dynamic effects caused by the pressure pulsation have influence on the
volumetric efficiency and correlate to the configuration and pipe length of intake-exhaust system. In this
study, the analytic investigation of the unstudy flow in exhaust pipe has been carried out by using the
method of characteristics to predict volumetric efficiency. In conculusion, it is possible to take account
of the exhaust pipe tuning effect in predicting the engine performance, by the analytic solution of the
unsteady flow in the pipes, and comparision of prediction with experimental datas show a good agreement
on the pressure varision in the exhaust pipe which has influence on the volumetric efficiency and
performance of engine.

NnNsdy
a : speed of sound or coefficient in Annand A, ' non-dimensional ap
equation b coefficient in Annand equation
aa ° speed of sound after isentropic change of ¢ . coefficient in Annand equation
state to reference state ¢p - specific heat at constant pressure
A ! non-dimensional speed of sound(a/a,.) ¢y - specific heat at constant volume
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n

. diameter

. bore of engine
. friction factor
. area of surface exposed to heat transfer
. thermal conductivity of fluid
. length

. mass

. pressure

. rate of heat transfer per unit mass of fliud
. total heat flux

. crnak radius or compression ratio
. specific gas constant

: Reynolds number

. time

. temperature

. gas velocity

. non-dimensional velocity (u/U)
. laminar flame speed (m/s)

: volume

. specific volume

. distance

. non-dimensional distance(x/Lref)
: non-dimensional time{aeqn/%ef)

Je2joja 2t

: Riemann variable, A+[(#-1)/2]
. Riemann variable, A-[(x-1)/2]
. increment of

. ratio of specific heats, cp/ Cy

! increment of

. dynamic coefficient

. density

. crank angle

. equivalence ratio

& M Xt

. air, air manifold

. burned gas, or backward
. cylinder

. exhaust or equilibrium

. burned gas

: umburmed gas

. reference

. outcoming

 incoming

n . previous time step
n-+1: current time step
t . turbulent
1 . laminar
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Table 1 Specifications of engine

Water cooled 4-cycle

Engine type 4-cylinder gasoline en-
gine

Cyliner bore 95. 25mm

Stroke 69. 24mm

Connecting rod length 136. 50mm

Cylinder volume 1975 cc

Compression ratio 8.5

Angle of ignition 9 degrees btdc at idling
750 rev/min

33. 5mm from the nearest
cylinder edge

Idling engine speed

Spark plug position

Mean inlet valve diameter 42. Omm
Mean exhaust valve diameter 38. Omm
eve 115° atdc
Valve eve 393° atdcivo
timingevo ivo 326° atdeive
ve 605° atde
Maximum power(nominal) %0 HP at 5500 rev/min
Firing order 1-3-4-2

OXEXOIO

—1
| S |

Fig. 2 Simulation configuration of 4-cycle 4-cylinder
exhaust system
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