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On the Effects of the Pressure Wave on the Fuel Flow
Amount in a Small Two-Stroke Cycle
Gasoline Engine

Norihiro Sawa* and Masayosi Sawa**

Abstract

The author carried out systematically some experiments to examine the influences of the intake
pipe system on the characteristics of carburetor and the fuel blow-out from an intake pipe in a small
crankcase-compressed two-stroke cycle gasoline engine. Some conclusions reached are summarized
as follows :

a) The air-fuel ratio in motoring differs scarcely from that in firing.

b) When the carburetor is installed at the engine side, the air-fuel ratio is affected by the intake
pipe length.

¢) With an intake pipe of constant length, the air-fuel ratio varies extensively by the position
of the carburetor in the intake pipe system.

d) The variation in air-fuel ratio is largely governed by the matching condition ¢s and depends
partly on the amplitude of pulsation wave in the intake pipe system.

e} The blow-out ratio of fuel is remarkably influenced as is done in the case of delivery ratio
by the pipe length, the port timing and the opening of the carburetor, and then the fluctuation of

that is governed by the matching condition of an inertia effect.

1. Introduction

It has long since been known the fact that the engine performance or the
breathing capacity is largely governed by an intake or exhaust pipe system in the
engine and the author has also presented already some reports concerning the the-
oretical and experimental analysis on the matching condition for the intake or
exhaust pipe effect in a small crankcase-compressed two-stroke cycle gasoline
engine.

In those experiments, the author found two phenomena that the blow-out of
fuel increase with the pipe length and with the carburetor put near the inlet port
side in the pipe with a given constant length, the engine combustion unstable and
poor.

Nevertheless, it is necessary to prevent the fuel blow-out for the fuel economy
and there are many practical demands for putting a carburetor in the intake pipe
in place of at the entry of it but very little is known about such phenomena, that
is, the influence of an intake-pipe system on the combustion state of engine, the
air-fuel ratio characteristics of carburetor and the blow-out of fuel.

Thereupon, to examine in detail the influences of that, he has measured the
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816 Norihiro Sawa and Masayosi Sawa

breathing capacity, the fuel consumption, the amount of blow-out fuel and the static
pressure in venturi-part of carburetor changing the length of intake-pipe and the
position of carburetor in the pipe with a given constant length, and recorded some
pressure diagrams in the venturi-part of carburetor, the entrance of intake pipe and
observed the combustion state indicated by the cylinder pressure.

2. Experimental apparatus and method

The author used two crankcase-compressed two-stroke cycle gasoline engines

of the same type for motor bicycle i.e. an Engine-50 and an Engine-125, whose
dimensions are described in Table 1.

Table 1. Dimension of test engine

; |
i

Engine ‘ E-b0 ! E-125
Cylinder bore X stroke (mm) 40 ¢ x39.8 ‘ 55 ¢ X 52.5
Stroke volume {cc) 50 . 125
Compression ratio 7 7
Mean volume of crankcase -
during inlet opening period fec) 150 435
Sectional area of intake pipe {cm?) 1.49 3.14

Inlet +=60° (T.D.C) £70°

Port timing Exhaust =67° (B.D.C)) +69.7°

l Scavenging ‘ +55° (B.D.C) \ +57°

Fig. 1. General laycut of experimental apparatus.

Pressure indicator :
Cylinder @& Inled port © Crankcase @ Carburetor @& Crank-mark

(O Manometer (& Air flow-meter (@ Thermometer @ Rubber sheet
® Surge tank ® Air cleaner @ Carburetor Manometer

® Flow-meter of venturi type @ Spark plug @ Thermo couple
@ Intake pipe @ Fuel tank @ Test engine @ Exhust pipe

@&
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a Small Two-Stroke Cycle Gasoline Engine
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In Fig. 1 which shows the general layout of experimental apparatus, a surge
tank with a flow-meter of round nozzle type is connected to the intake-pipe system
directly, and in this case especially a carburetor and an intake pipe are connected
with a short vinyle pipe and also the carburetor is fixed firmly by an iron stand
to aroid the mechanical vibration from the engine body. Moreover ten straight
pipes (10cm in length, 13.8 mm in inner diameter) are prepared for intake pipe

system so that the position of carburetor as well as the length of intake pipe can

be changed in the many variations by their combination.

To observe the fuel level in a float-chamber and
examine the vibrating state of it, the author prepared
a small window in the float chamber wall. Then as
shown Fig. 2, the venturi part of carburetor is equipped
with a manometer and a pressure indicator of capacity
type to measure a static and dynamic pressures in it and
the measuring utensil of the blow-out fuel are set at the
entry of the intake pipe.

On the other hand, to eliminate the influences of
an exhaust pipe on the delivery ratio, a short exhaust
pipe (L,=3cm) has been used throughout experiments
based on the results of previous paper. All tests carried
out with the engine speed change from 1400 to 4200
rpm and the amount of air flow, the fuel consumption
and the blow-out fuel are measured by the flow-meter,
the static pressure in venturi part of carburetor by the
manometer after the temperature of spark plug seat
having reached a steady value.

In such tests, the throttle valve in the carburetor is

Fig. 2. Detail of carburetor
(AMAL M 12C, type)

@ Pressure indicator

@ Trottle valve

® Set screw

@ Connector to manometer

always adjusted to a full open state and even in motoring operation the fuel is
supplied in the some manner as firing. Furthermore to analyze the influences of

Table 2. Experimental items
) |
No. Experimental items ‘ Intake pipe “ Instrument
| | o o
1 Combustion state L=78: oL I 7 9 Pressure indicator.
ombustion §7 185 0578 30548 50828 7056 | Cathode-ray oscillograph
. . . | l‘*f]’& oL, 10l Flow-meter of round
2 Delivery ratio i Zg—§8; 0[_33, 10L08, 30l nozzle type
s=18; ditto (1) B
3 Fuel consumption [s="T8; 0L73, 10168, 20L58, 304148 Flow-meter of venturi
s0.L28, 60L18, 70l type
4 Negative Pressare in 1 1s=178; ditto (3) Manometer
venturi-part of carburetor
Rising and vibration of I :
. =78 ; 1
5 fuel level in float chamber | ™ 8; ditto (1) Eye measurement
5 Pressure variation in ls=18; ol1s, 10ls Pressure indicator,
carburetor Is="T78; oLz, s0Llss, solog Magnetic oscillograph
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818 Norihiro Sawa and Masayosi Sawa

pulsation wave on the characteristic of the carburetor, the combustion state and the
blow-out phenomena, the pressures in the cylinder (A), the intake port (B), the
crank-case (C) and the venturi part of carburetor (D) and the entry of an intake
pipe ® are picked up by means of each pressure indicator of electric capacity type
as shown in Fig. 1 and the crank-marks are indicated by another pick-up (F) of
the same type, and then those electric variations are all recorded on a magnetic
or a cathode oscillograph set through several amplifiers of direct current type
respectively.

3. Experimental results and considerations
3.1 The effects of intake pipe system on the carburetor performance

3.1.1 The characteristic of air-fuel ratio

To compare both cases of motoring and firing, the delivery ratio and the
mixture ratio for the test engine E-125 with the intake-pipe length /,=15cm are
plotted against the engine speed in Fig. 3.

It is shown in the figure that it is not necessary at all to consider whether
the engine operates in motoring or firing as well as in the case of the four-stroke
cycle engine. However, when the carburetor are installed on the engine side, the
mixture ratio as well as the delivery ratio are largely affected by the intake-pipe
length as shown in Fig. 4 in contrast with the case of exhaust-pipe length in Fig.
5, particularly the longer the pipe length, the worse the characteristics of mixture
ratio becomes.

There seems to exist the influences of pulsation wave in the intake-pipe on
‘he carburetor performance.

To examine in detail these influences, changing the position of carburetor in

100 . S

RS |Mark |Operation
x O |Matoring
) i LA [Firing
-2
g u TR T Lg=lbem
. _Ls 10U
g
g L
¢
60 ————e L N EKO
= 10 e
< EW:MM
=4
L
Z o~
Los o - -
: |
L | \ ]

2000 3000 4000 5000
Engine speed N rpm

Fig. 3. Comparison of delivery ratio in motoring and firing (E-125)
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Fig. 5. Air-fuel ratio and length of exhaust pipe (E-125)

a Small Two-Stroke Cycle Gasoline Engine
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820 Norihiro Sawa and Masayost Sawa

the intake pipe with a given constant length, the air amount is measured by an
air flow-meter on a surge tank, the fuel consumption by a flow-meter of venturi
type and the static pressure in venturi-part is examined by means of a manometer
as shown in Fig. 1 and the combustion state indicated by the cylinder pressure are
observed on a cathode oscillograph set and the results are shown in Fig. 6 and
Table 3, and in the notation of intake pipe ,I,, @ means the pipe length between

2000

o
. = (c)
-5 ols (@) ;’ 20/ 58 %
s [ s T f\ 2
E g d o
= 1600~ 3 o] .
S 3
5 < /2
= 2 0
g L
b 100}
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1=
= L
=3
E e g
8 3
& 2 60 )
< 04 o / [)
= 2 .
5 B r
3 |
3 0 n 20 300 200
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100 ngine sp em
& /0 Fig. 6 (c). Experimental result.
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e
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g
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Fig. 6 (a). Experimental result. 1200 S—g
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Fig. 6 (b). Experimental result, Fig. 6 (d). Experimental result.

(314)



On the Effects of the Pressure Wave on the Fuel Flow Amount in 821
a Small Two-Stroke Cycle Gasoline Engine
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Fig. 6 (e). Experimental result. Fig. 6 {g). Experimental result.

] the air cleaner and the carburetor and j

- /*\g the distance from the carbutetor to the

inlet port and then the nominal length of
intake pipe (/;) equals to a8, so that the
~%" effective total length of it L,=/,+8cm
except the case of L.

Fuel consumption @y cefs

=
=
®

In those figure and table, when the
i carburetor is put near the air cleaner, the
AL breathing capacity and the static pressure
in venturi-part indicated a slightly similar
L tendency to that of curves of the fuel con-
} sumption, in consequence the combustion
aw s A state is very satisfactory in all range of
engine speed ; on the contrary the nearer
the carburetor approaches to the inlet port
i.e. from 5L, to ls the worse the engine combustion becomes.

Especially in the case of ;s the combustion state is so poor that the engine
is mis-fired completely except at the low speed (N=1500 and 2100 rpm) and the
high speed (N=3900, 4200 rpm).

In those cases, the curves of breathing capacity in a long intake pipe /,=78 cm
drop down at nearly IN=23000 rpm because of the pulsation wave being superposed

Negative pressure AP mmAg
9

I~
=

Engine speed N rpm
Fig. 6 (f). Experimental result.
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Table 3. Combustion state at each position of carburetor
’. 0L78(Ls:78+10.8 Cm) 1 30[/43 (Lg:78-!'8 cm) 50L23(Ls:78+8 Cn’]) 7OL8 (I,S: 78+8 cm)
s i o - et ‘
2|8 ° |8 °_ 1§ 8 g e
Bl o — B S —_— B — o = -2 ot
> 1% 5% | 8% |7 ¢ | gf oz 5% | &% 4 |Bf =
e .| 2 Y L9 o ST =2 a 00,8 .-t 2 o0, Q S5
‘e | Ee |[Exg B S B s o 8- SR go lE | 28«
Xo| 5% (298 2F | S5 |29El 2% |SE|(EYE 2 T | oF ZSE TIE
meon ®EE BE |O% [KIE »E |On|REE > & |07 BIE FFe
:
15000 © 0 nothing| © 0.5 |nothing| © 10 | small O 15 small
1800 (@) ”» »» Q ” » © s »» X 17 3
2100 © » » @) » » O 13 » O " »
2400 © 4 ” O ? a little O 17 float X ” 2
- . . vibrates
21001 © 7 ? X 1 x horizon-{ ? i
3000 © ” »olX ” ” X » tally X , »
3300, © 05 | a little X 17 large X ” X ” large
N float
3600 © » ” X 15 ” X ” vibrates | < ” ”
3900 | © » » O 16 » O ” verti- O » ”
cally
4200 © ”» » O | 10 » O » @) 2 »
© good combustion (O poor combustion X mis-firing
x10*
24, ‘ T I
i 8
i £=|8cm > ’ '%’E
©. i3 7 ‘ = -
R |
S
12
X10 P
& 13— oy
=38 m S
S e =
E]
5 12
£ 6 : i
x10] | ol | wls
18 7073 ! i B
B B = il // ™o
s 12 g3
< e olrs ao}_4g
6 1 I
#1000 2000 3000 4000
Engine speed A rpm
Fig. 7. Position of carburetor and amount of air

flow (E-50).
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a Small Two-Stroke Cycle Gasoline Engine
on the intake period as well as in the case of previous paper, but the breathing
capacity for every pipe length (/) is not affected at all by the position of carburetor
as shown in Fig. 7.

On the other hand, the fuel consumption curves indicate a slightly similar
tendency to the curves of breathing capacity as shown in Fig. 8, however the
nearer the carburetor to the engine side, the lower the value of that, in conse-
quent the larger becomes the air-fuel ratio as shown in Fig. 9 and then the peak
of curve occurs at nearly N=3000 rpm.

Acoordingly it can be concluded that the combustion state due to the position

0.6

0.5

Qs oofs

04

0.3F

02

Fuel consumption

0.F

0 1000 2000 3000 4000

Engine speed N rpm

Fig. 8. Position of carburetor and fuel consumption (E-50).

60

Ls=T8cm

40 :

AlF

Air-fuel ratio”

20

i

0 I B
1000 2000 3000 4000
Engine speed N rpm
Fig. 9. Position of carburetor and air-fuel ratio (E-50).
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824 Norihiro Sawa and Masayosi Sawa

of carburetor, namely the poor combustion or the mis-firing, is caused essentially
through the lack of fuel.

Comparing the curves of fuel consumption in Fig. 8 with the static pressures
in venturi-part of carburetor shown in Fig. 10 in order to examine in detail the
variation in fuel consumption caused by the position of carburetor, for example,
the static pressures for ,L; show the higher negative value than that for L,
notwithstanding the fact that the fuel amount for the former should be fairly
smaller than that for the latter,

AP mmAg.
o
S

100

50

Negativ préssure ventuir-part of carburetor

0O !
1000 2000 3000 4000
Engine speed N rpm

Fig. 10. Nagative pressure in venturi-part of carburetor
(by manometer).

=3

Fuel consumption per square reot of negative pressure

QMNP cofomAg.

2000 0 4200

Engine speed N rpm
Fig. 11, Fuel consumption per root of megative
pressure (E-50).
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Now, rearranging these experimental results with the ratio (Q;y dp) of the
fuel consumption (Q;cc/s) to a square root of the venturi pressure (4p cmAg.) as
shown in Fig. 11, it seems that there is clearly no correlation the fuel amount
and the venturi pressure, because the static pressure measured by a manometer
indicates the mean value of pressures caused by the air velocity and pulsation
waves. Therefore it appears to be a matter of course that such mean and static
pressure should not be proportional to the fuel consumption.

As shown in Table 3, the near the carburetor to the inlet port, the higher
becomes the fuel lever, which also vibrates violently. ‘

It is seen obviously in the same table that such phenomena in the fuel level
correspond closely to the combustion state. The irrational fact that the fuel flow
decreases with the rising of the fuel level in the float chamber can be explained
as follows.

If a large positive pressure of the pulsation wave in the intake pipe acts the
fuel level in the main jet of carburetor and consequently the level is gone down,
the time required for the restoration of it equals the half period of proper vibra-
tion of the fuel column containing between the main jet and the float chamber,
which is estimated roughly by the following equation.

T = ﬂ_\/ L+ (fl/fzﬂz+<ﬂ[ﬁa>l3+<fjﬂ>l4+(ﬁ/ﬁ)ls -+ (ﬂ/fﬁﬂe ( 1 >
g1+ filfs)

where f is the sectional area; [ is the

length in the model of carburetor as shown ik = =
in Fig. 12. 7 . L

The value of half period (7°=0.277 sec) f ‘
calculated by Eq. (1) using the dimentions | r
of carburetor is so large that the fuel is | s Jio
restrained by the positive wave to flow out |
from the jet. To confirm this presumption, !
it is necessary to record directly the pres- la '

.. . . . Fig. 12. Model of vaibrating system in

sure variation in the venturi-part using carburetor
a high speed typed pressure indicator instead A=0.038 cm? f,=0.0805 cm? fy=0.0019 crm?
of the manometer. fi=00598 cm? fs=49cm? fo=1.1 cm?

L=07cm L=134cm £4=03cm

3.1.2 Pressure variation in verturi-part °
,=075cm /L=10cm /=137cm

of carburetor
The pressure variations in the venturi-part, the inlet port, the cylinder and the
crankcase are shown in Figs. 13, 14 and 15.
In comparison between these pressure variations and the fuel consumption per
a square root of the static negative pressure (Q/y 4p) shown in Fig. 11 or com-
bustion states in Table 3 {or Fig. 6), the amplitude and the sign of pulsation wave
arrived at the venturi-part at the inlet port opening seem to be most important to
the variation of the Q/ydp curves or combustion states.
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Fig. 13.

Pressure variations in venturi-
part of carburetor (oLzg).
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Fig. 14. Pressure variation in venturi-
part of corburetor (3pLag).
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N335
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Fig. 16. Positive amplitude of pulsation wave
at 1.O. and 1.C. (E~50).

200]

Os

“N=38

i

Lag angle

160 ‘

1000 2000 5000 41000
Engine speed N rpm
N Fig. 17. Lag angle s between 1.0. and positive

i wave at near 1.O. (E-50).

In order to certify such consideration, the
maximum amplitude of positive wave at the
inlet port closure A, and at the inlet port
opening Az obtained from the oscillograms is
plotted in Fig. 16.

It is seen therefrom that the latter ampli-
tude Ay affects mainly the flow amount of
fuel during the intake process, and tends to
become larger as the carburetor approaches the inlet port and the engine runs faster.

On the other hand, the lag angle 6, between the inlet port opening (1.0O.) and

Fig. 15. Pressure variation in venturi-
part of carburetor (solog).

(321)



828 Norihiro Sawa and Masayosi Sawa

the positive wave near 1.O. is plotted against the engine speed in Fig. 17, because
the angle seems to be a criterion indicating the sign of pulsation wave.

As shown in the Figure, such angles remain constant in spite of the position
of carburetor, but change considerably with the engine speed. It is concluded
easily that the lag angles for the engine speed N=2700~3600 rpm equal approxi-
mately to zero; in other words the positive waves occur just before or after the
inlet opening (1.0O.), so that the fuel is obstructed from flowing out from the main
jet and accordingly the ratio of the fuel consumption () to a square root of the
venturi pressure (4 4p) for every position of carburetor decreases in this speed
range and the combustion becomes worse,
state for ,L; at higher speed (~4200 rpm) becomes slightly good as shown in
Table 3, because the negative part of pulsation wave with a large amplitude arrives
at the inlet opening (1.O.).

Then the pulsation coefficient g, expressed by the following equation seems
now to be an important parameter as the criterion showing whether the pulsation
wave at the inlet opening is positive or negative.

g, = (a,j4- L)J(NJ60) = 15 - a,/(NL,) (2)

where a, is the sonic velocity in the intake pipe
system ; L, is the effective total length; N is
the engine revolution per minute.

C 10,

ld)

In Fig. 18, when the positive wave reaches
/ §-2 the venturi-part just before 1.O.; that 1s g=
1+3/4, the flow of fuel decreases remarkably
or ceases entirely as shown in Fig. 10 because
Ne. /] $-1% of the shortening of the period of the negative

pressure in venturi-part after 1.O..
On the contrary, at g=1+1/4 or 2+1/4,
‘/Wf'i/} that is »n-+1/4, the negative wave arrives at the
k venturi just before 1.O., and then the pressure
JIUZ00. N AN 3=1% in venturi chamber during the first half of the
® A intake process is so low and so long that the
l -~ fuel is supplied sufficiently to the engine. How-
©@:Good, ®:Bad ever, the amplitudes of pulsation wave for n=3

Fig. 18. Matchng condition of are so small that the combustion state is scarcely
pulsation wave.

< &

R

affected by the pulsation wave.

3.2 The effects of intake pipe system on the fuel blow-out

To examine in detail the blow-out phenomena, the fuel consumption (¢, and
the blow-out amount of fuel (¢,) are mainly measured by the flow-meter and the
blow-out ratio (q;/6;) are plotted against the engine speed in the Fig. 19. In the
figure, it is clear that the blow-out ratio (g,/f,) is largely affected by the dimensions
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Blow-out fuel ratio  g¢/dl

&3]
!

Engine speed A rpm

Fig. 19. Blow-out fuel ratio and engine speed.

of engine as well as in the case of the delivery ratio, particularly the longer the
pipe length (L,), the lower the engine speed (N,,.) where the maximum blow-out
ratio (¢:/0)m.x is given.

In order to understand such variation of the blow-out ratio curve, it is neces-
sary to analyze the pressure indicator diagrams. Some typical oscillograms for
oLu(Ly=52 cm) and L.,(L;=22 cm) are presented in Figs. 20 and 21 respectively,
where the numbers of oscillograms (a, b, -+, etc.) correspond the notations (a, b, -+,
etc.) in Fig. 19.

In these oscillograms, when the inlet port opens, the pressure at the inlet port
shows at first a negative pressure due to the depression in the crankcase caused
by the motion of piston, and then it changes the sign to positive on which results

2 LA N,

WL FRER wo ii¥h
v \.J}_ \'\' j/ \/ | / A

Fig. 20. Osillogram for ¢Ly(Ls=52cm); E-50.

1: Blow-out force 2: Pressure in venturi part of carburetor
3: Pressure in inlet port
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N=4100 N I N=3000 g % N=1500 '
R | N

1
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FAYyAY SR A R ¥
: \ / \ SN/
[\\"/LO. an //\ /,\\\‘-/Lo. ’; ‘, ,[1\ 10 file -/\§/‘O

STTEE JL A

Fig. 21. Osillogram for oLy (Ls=22 cm); E-50.

4 ‘J‘.'

1: Blow-out force 2: Pressure in venturi part of carburetor
3: Pressure in inlet port

mainly from the inertia of air column in the intake pipe.

At lower engine speed, such positive pressure wave enters into the crankcase
completely, but owing to too late closure of the inlet port it flows back again into
the intake pipe as shown in Fig. 20 (a) and Fig. 21 (e), (f) and consequently the
blow-out ratio reachs nearly a maximum value at the point (a), (e), (f) in Fig. 19.
However, if the engine speed increases slightly and the inlet port closes just when
the positive wave enters into the crankcase, in other words when the entering
velocity of mixture is equal to zero as shown in Fig. 20 (b), (c) and Fig. 21 {g), the
blow-out ratio attains a minimum value as shown in Fig. 19.

When the engine runs so fast as in the case of Fig. 20 (d) and Fig. 21 (h),
the blow-out ratio increase again, since the inlet port closes too fast before the
positive wave flows into the crankcase.

Accordingly, it appears to be certain that the blow-out ratic depends consider-
ably on the matching condition between the pressure wave and the closure timing
of inlet port as well as in the case of the delivery ratio. Then the number m in
the matching condition of inertia effect expressed by the following equation seems
now to be an important parameter as the criterion showing whether the blow-out
amount due to inertia effect is maximum or minimum.

Zt= (m 0} + U? (3)
where Z;,=(wLj[a;), is inertia coefficient where the maximum inertia-effect is
given, ¢ is the effective intake period, U is the coefficient of flow resistance per
air column in intake pipe and m is the numbers of air column vibration.

If the number m equals to an odd number, then the blow-out ratio (¢/Q;)
decreases, because the inlet port closes just when the entering velocity of mixture
is equal to zero.

Conversely, when the number m equals to an even number, the blow-out ratio
attains a maximum value in order to the issuing velocity of mixture is equal to
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ZeT0.

Some experimental results are plotted against Z;, in place of N in Fig. 22,
where all curves for each pipe length become hallow at the value of m=1, 3 and
peak at m=2, which shows a good agreement with the value calculated by Eq. (3)
as shown same figure.
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Fig. 22. Blow-out fuel ratio and inertia coefficient.

4. Conclusions

The results reached are summarized as follows :

a) The air-fuel ratio in motoring operation differs scarcely frcm that in firing.

b) In the case of the carburetor is installed at the engine side, the air-fuel
ratio as well as the delivery ratio are affected by the intake-pipe length.

c¢) With an intake pipe of constant length, the delivery ratio is scarcely
affected by the position of carburetor in the pipe system, but the fuel consumption
varies extensively by the position of it.

d) When the carburetor is inserted fairly close to the inlet port, the fuel
level in the float chamber vibrates and rises up te the ceiling of chamber, and
then the fuel consumption decreases more than in the case of the normal runnings.

e) In general, the nearer the carburetor to the inlet port, the worse the com-
bustion state in cylinder becomes.

f) The poor combustion or mis-firing is caused by the lack of fuel, which
depends largely on the amplitude of pulsation wave in the intake pipe and partly
governed by the matching condition g¢,, that is, whether the positive or the negative
of pulsation wave arrives at the venturi-part when the inlet port opens.

g) The blow-out ratio of fuel is largely governed by the various factors-pipe
length, pipe diameter, the timing of inlet port and the opening of throttie valve
of carburetor—as well as in the case of delivery ratio, and then the fluctuation of

2
that is governed by the matching condition of inertia effect. 1/Z72,= ( m- 15(1) +uh

(3
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