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A Study on the Gas Exchange Characteristics of Intake
and Exhaust Systems in the Gasoline Engine
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ABSTRACT

This study is investigated into the dynamic effect of the manifold configuration during the gas exchange
processes using both simulation and experiment, In theoretical study on the flow analysis, the characteristic
method is applied to solve the compressible unsteady flow equation, involving the several steady flow
boundary conditions. In order to excute the engine experiment efficiently, a data acquisition system is
configured by using A/D converter and PC. Good results which coincided experimental data with simulation
output were obtained, and it shows that this simulation method can be applied to obtain the optimal
design parameters in the intake and exhaust systems.-
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Table 1 Specifications of test engine

Piston displacement 1468cc
Bore X Stroke 755X 82mm
Con. rod length 125mm
Compression ratio 94: 1
o - 16.5°> BTDC
Vaive IvVC 515° ABDC
timing EVO 515° BBDC
EVC 185° ATDC

Firing order 1—3—4—2

Table 2 Experimental apparatus

Dynamometer Type Eddy current absortion
Power |[Max. 150kW
Type Piezo-electric
Pressure Range |0—>5bar
transducer g el |Kistler 4045A5
(Intake) Amp.  |Kistler 4601A
Type Strain gage
Pressure Range  |0—Skg/ent
transducer 1 del | Shinkoh LP/5
(Bxhaust) [ ™ Kyowa CDA-230A
Type Piezo-electric
Pressure Range |0—250bar
transducer [ qcl [Kistler 6051A
(Cytinder) o ™ IKistler 5011
Crank Model |{Ono Sokki CP-620
Angle Signal |1P/R, 720P/R
Detector Amp.  |Ono Sokki CA-500A
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Table 3 Specification of A/D converter

Keithley
Model DAS-58 & SSH-58
Sampling Rate 137Hz to 1IMHz
On-board Memory 1 MB
Input Channels 8
Resolution 12bits
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Fig.7 'Monitor Display of the data acquisition
system.
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