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A Study on Fluid Flow in the Intake Manifold for an Engine
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Abstract

In order to predict performance of the intake manifold, which is dependent on the length and
diameter of a resonance pipe, the Fluid Dynamic Model for 4-cylinder diesel engine is developed
using two step Lax-Wendroff method to solve the governing equations of air flow in the intake
system. Boundary conditions at the intake valve, branch at the manifolds, and pipe end are also
modeled. The results of the models are compared with the experimental results of a motored

engine. The model is capable of predicting the real phenomena satisfactorily with reasonable

computing time.
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Fig. 4 Conditions of pipe end
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Table 1 Engine specification
Item Specification

Bore x Stroke | 88.9x 89.9(Volume 2,209¢cc)

Compression i
ratio 21

Net power 70 PS/4000rpm

Torque 4.9kg.m/2400rpm

Firing order 1-3-4-2
IVO 106 CA BTDC, IVC 25 CA

Valve timing ABDC
EVC 10 CA ATDC, EVO 38 CA
BBDC
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Fig. 7 Schematic of the experimental setup
Table 2 Experimental device specification
Item Specification Maker
Data 1. 4ch. memory oscil-{Data Ctra:nsducer. .
process loscope, 50us Precision -Carrier amplifier
2. X-Y plotter Hewlett (3KHz)
Packard 3. Crank angle:
3. IBM PC-AT Trigem Magnetic pick-up
20 PS, VS Motor, HyoSung type
1750rpm -Frequency to voltage
Motor, 1. Pressure: KYOWA (F. V) converter
sensor and 50, 5 & 2 bar, strain- Air flow|1. Orifice, dia: 4.13cm
amplifier gage type rate (Coeff. of discharge :
-Dynamic strain KYOWA 06) .
amplifier, (10KHz) 2. Drum damping
2. Valve lift : chamber
-Inductive type AVL (Volume : 0.64m’)
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