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A Study On The Gas-Flow In the Four-Stroke Engine
At Compressmn Stroke
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Summary

On account of the development of the high speed internal combustion engines,
several methods for increasing burning velocity has been investigated lately.
Installation of a squash area on a cylinder head is one of the simple and pra-
ctical method to induce the strong tubulant flow of air-fuel mixtureinto a com-
bustion chamber. In this study, a four-stroke engine used for agricultural
purpose was tested as an experimental ‘model. A mathematical model of the
squash velocity was derived, and also, several (characteristics of the squash
phenomena during the motoring of the engine used as a modelwere 1nvest1gated

The results obtained were as follows:

(1) Mathematical model of squash. velocity was established and checked (2)
Squaash velocity and engine speed were found to be proportional to the squ-
ash area while they were inversely. proportional to the squash width. (3)
Squash velocxty and crank angle at which the squash ‘velocity become its peak
- were influenced by the magnitude of squash clearance: increase of squash
clearance made squash velocity reduced acd made the peak of the squash
velocity for from the top dead center and (4) When the squash area is divi-
ded in small areas bavi.ig unit width along the squash seétion, squash velocity
~at each umt width was proportional to the magnitude of the squash distance
covered by the unit width.
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Fig. 1, Schematic digram of combustion
chamber with squash area.
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Table-1, Specification of the engine

usedas. experimental model

Item

’Symbol ,Specification

Squash area

Combustion chamber are 4,

Piston area
Squash clearance
Squash width
Clearance volume
Stroke volume
Compression ratio
Max. Engine speed
Crank radius
Con-rod lengtha
Stroke

4, 22,1 cm?
22.1cm?
i A 44,2 cm?
% 1.9 mm
y - 101 mm
V, 67,4 cc
14 287 ce.
& 4,5
n 3600 rpm
r 32.5mm
4 123 mm
S 65 mm

x=r{(1—cos0)+%(lL>(1—cos 2 6)}

u=rw {sin 0+%<-ll)sin 20} ()

Table-2, Displacement and velocity of
ths piston depending on crank ungles

~ aclz;]r;k cIi)iiss;?:ce- Pis\tbn velocity » (m/sec)

23 mevnt 600 1200 l 2400 | 3600

% (mm) rpm rpm rpm rpm
1 0.0065 0.0449) 0.0898| 0. 1794 0. 2695
5 0.1625 0.2247| 0, 4494} 0.8988 1.3487
10 0.650 | 0. 44664 0.8931] 1.7862 2, 6803
15 1,392 | 0. 6633| 1.3266| 2.6533] 3.9812
20 2.408 | 0.8715) 1.7430, 3.4860| 5. 2307
25 3.815 | 1.0694] 2.1389] 4.2779| 6. 4190
30 5.814 1 1.2519 2.5038] 5.0077] 7.514)
40 9.363 11,5756 3.1513 6.3026| 9. 4570
50 14.098| 1. 826¢] 3. 6533} 7. 3067 10. 9637
60 19. 4411 1. 9989| 3.9979| 7. 9958 11. 9976
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Fig. 4, Relation between the crank angles
and squash velocity for various
engine speed.
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Fig 5, Relation between the engine speed
and peak squash velocity.
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Fig. 11, Schematic diagram of setting up
of experimental equipment.
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Fig. 15, Relation between the experimental
pitot tube and prandtl type pitot tube.
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M{LAl# Pitot Tubeol <=+ Peak Squash
Velocity 3 Jllst H# T Zaln a-Test EE

“=l9mmel 4 x'=0 201, x=3 2mmo4 x'=
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Table 3, Compaison of Mathematical and Experimental Peak Squash Velocity

with Squash Clearance.

Item ’ Peak Squash Velocity
Engine ’ v x =1, 9mm ‘ %,=3.2mm J x,=4, 5mm
‘Mgthema- iExperima- M:«lthema— Experime-, M_athema-rExperime-\‘
Speed r | tical ntal x? tical ntal x? tical | ntal x?
Value | Value Value Value Value | Value
m/sec m/sec m/sec m/sec m/sec m/sec
400 2.42 2.13 0.35 1. 63 1.48 0.014 1.25 1.32  0.004
500 3.03 2.75 0.026 2.04 1.86 0.016 1.56 .52 0.001
600 3.64 3.92 0. 022 2,44 2.34 0. 004 1.87 1.68  0.019
700 4,24 4,06 0..008 - 2,85 2,80 0. 001 2.18 2.25  0.002
800 4.85 4,67 0.007. 3.26 3.01 0.01¢9 2.50 2.37  0.007
900 5. 45 5.75 0.017 3.66 3.43 0.016 2.8 2.47  0.041
1000 6,06 5. 71 0. 020 4,07 4.37  0.022 3.12 3.18  0.001
1100 6. 67 6.45 - 0. 007 4,48 4,32 0. 008 3.43 3.20 0.015
1200 7.27 6. 85 0.024 4,89 4,67 0.010 3,74 3.55 0.010
1300 7.89 8.27 0.019 5.29 5.55 0.013 4,06 4.25 0,009
1400 8.48 8.35 0.002 5.70 5.32 0. 025 4,37 4.08 0.019
1500 9.09 8.74 0.014 6. 11 5, 83 0.013 4. 68 4,43 0.013
Total ©0.201 0.159 0.141
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