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The Prediction of Emission Concentrations in Spark Ignition
Engine with EGR System
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Abstract

The prediction of the emission concentrations in 4-cycle 4-cylinder spark ignition engine is

made by considering the model with the extended Zedovich mechanism.

experimentally measured ones.

The predicted values for nitric oxide, carbon
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Fig. 1. Schematic diagram of EGR system
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Table 1. Engine Specification

Ttem Specification

Maker & Model Nigssan, L 14

Type 4 cyele 4dcylinder
water cooled

Piston displacement, cc | 1428

Bore x Stroke, mm 83X 66
Connecting rod, mm 136.6
Compression ratio 9.0:1
Max. Torque, kgm/rpm| 11.8/ 3600
Max. Output, ps/rpm | 85/6000

Carburetor Two barrel

Valve timing

In. open 8° BTDC
In., close 44° ABDC
Ex. open 50° BBDC
Ex. close 10° ATDC
Ignition timing 5° BTDC

Table 2. Specification of Engine Dynamometer

Item Specification
Model Eddy current type
Max, absorption 100
power, ps
Max, absorption 7000

revolution, rpm °
Brake arm length,m | 0. 3581
Maker Tokyo meter
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Table 3. -Specification of Combustion Analyzer

Item Specification

(1) Preamplifier input

section
Number of channels 1 channel
Input voltage 0.5,1,2 5 10V
Input impedance 100k ©
A-D converter 12bits

{2) Timing pulse input
section
TDC pulse range 3 0.3V
Angular pulse range | £ 0.3V

(3) Input revolution range | 300rpm~
8000 rpm

(4) CRT: Display type Dot matrix type

(5) Graphic printer Dot matrix type

Table 4. Specification of Emission Analyzer

Item Specification

CO : NDIR, 0~10%
CO; : NDIR, 0~16%
NO : CLD,0~5000ppm
THC: FID,0~50000ppm

Measuring
principle

Gas sampling Direct sampling
Accuracy &

repeatability T1%/FS
Drift + 1%/ FS/8Hr

90 % response within

Speed of response 1.3 sec

G li
flgfv iggp e About 404/min

Ambient condition 5~40T

AC100V+10V, 60Hz =

Power supply 0.5Hz, 3KV

3-2. MERFHE

RS IEREMREE 3 oh% HBTEE 1500
rpm, 2000rpm<] 4 AR § 20% 2 5-v] 109 48
Mzl WS P REEE MR, £
=}, EGREL 5%, 10% =2 3312, EGRE9)
RIEL CO,REES] ZAol o}3}h9ich.

CO, 8 WE EGRF™ | A= b3 3o},

BE)ET8EEE/Vol. 6, No. 3, 1984/41

Table 5. Specifications of the other apparatus

Apparatus Specification
Rapicorder Response speed 5~
(RMV—-510 A) 200cm/sec
Oscilloscope Storage type
(DS8—6520)

Digital vacuum |0~—760 mm Hg

gage (PT—-1761)

Digital flow
meter ( DF-312)

Piezoelectric pre-|{—15.35 pc/bar
ssure transducer
& amplifier(5007)
Vacuum pump

( 8T-20)

Max. flow 9999 £/h

normal type

CQ, (intake) — CQ, (background)

@, -
%EGR CO; (exhaust) —CO, (intake)
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Fig. 3. The relation between NO. emission and
EGR ratio at a engine load,
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