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ABSTRACT

Study about variable in intake plenum volume and intake runner length on single
cylinder engine for Formula Student. To understand the behavior of engine when change
in volume and length of intake. Intake design theory says that peak torque will appear at
design engine speed, it is depended on runner length and plenum volume. Data is
collected by Dynamometer, Mass air flow sensor, Manifold absolute pressure sensor and
Oxygen sensor. For plenum trend, power is increase by larger plenum volume. And for
runner trend, engine speed which get a maximum torque is inversely relate to runner
length from Helmholtz’s equation. Testing data is used to analysis and summary which

volume and length is the most suitable for Formula Student.
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Plenum trend
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Torque with 4.5L plenum volume
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Comparison 25.5cm and 55.5cm
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Torque(Nm) with Plenum OL, Runner 19.5cm
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Intake Pressure(kPa) with plenum OL, Runner 19.5¢cm
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Intake pressure(kPa) with Plenum OL, Runner 19.5cm
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Horse power(Hp) with plenum OL, Runner 29.5cm
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Intake pressure(kPa) with Plenum OL, Runner 29.5¢cm
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Torque(Nm) with Plenum OL, Runner 39.5¢cm
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Intake pressure(kPa) with Plenum OL, Runner 39.5¢m
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Intake pressure(kPa) with Plenum OL, Runner 39.5cm
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Horse power(Hp) with Plenum OL, Runner 49.5¢cm
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Intake pressure(kPa) with Plenum OL, Runner 49.5¢cm
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Torque(Nm) with Plenum 1.5L, Runner 25.5cm

~J
o

o))
[

Ul
o]

\

\\‘/""“\
N

w
o

Torque({Nm)

[
e}

[N
[aw)

o
|

3000 4000 5000 6000 7000 8000 9000
Engine speed(RPM)

= 2 (3 = ' a = I =l -
nsmuansiselinuaanioseun Ysumsvewneinid 1.5 ans Anuenvislad 25.5 ludling

Horse power(Hp) with Plenum 1.5L, Runner 25.5cm

~l
o

l=n}
o

n
o

/\\/

Horse power{Hp)
=
o

30 m— -
20 .//A———'
10
0
3000 4000 5000 6000 7000 8000 9000

Engine speed(RPM)

NSINLENILTINTBIATIEUR USUnsviawne Inie 1.5 3ns ANeIVIDleR 25.5 louRiung

51




Intake pressure(kPa) with Plenum 1.5L, Runner 25.5¢cm
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Intake pressure(kPa) with Plenum 1.5L, Runner 25.5¢cm
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Horse power(Hp) with Plenum 1.5L, Runner 35.5cm
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Intake pressure(kPa) with Plenum 1.5L, Runner 35.5¢m
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Intake pressure(kPa) with Plenum 1.5L, Runner 45.5¢cm
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Intake pressure(kPa) with Plenum 1.5L, Runner 45.5¢cm
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Horse power(Hp) with Plenum 1.5L, Runner 55.5¢cm

-
(]

[=)]
Las)

w
[en]

/“——/N

Horse power{(Hp)
8 8

0
= . /\.f/
10
0
3000 4000 5000 6000 7000 8000 9000

Engine speed(RPM)

) < ¢ |a VW a ' a a
NT1WLEAILTILNYRAATEEUR UTUInsanna1nIa 1.5 ans ﬂ'J']iJElT]VIalBW 55.5 \UALLRT

Intake pressure(kPa) with Plenum 1.5L, Runner 55.5¢cm

160
w
-9
=
2
2
- wmemnen Re strictor{kPa)
o
2 e Plenum(kPa)
3
2 e RuUnNer{kPaj
a 60

40

0 10 20 30 40 50 60

Time(ms)

o 1 o 1 | v [ a d [ < (3
ﬂ?’13.1ﬂ‘uﬂ’lEJINWBIE]EIUW’]LLMUGFIE]HE]G} nNawnaInIa LLEiS“u’I@‘i']&IIE]ﬂ NAINULIATDIEUR 4000 F2U

59




Intake pressure(kPa) with Plenum 1.5L, Runner 55.5¢cm
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Intake pressure(kPa) with 3L, Runner 25.5¢cm
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Intake pressure(kPa) with 3L, Runner 25.5¢cm
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Horse power(Hp) with Plenum 3L, Runner 35.5¢cm
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Torque(Nm) with Plenum 3L, Runner 45.5cm
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Intake pressure(kPa) with Plenum 3L, Runner 45.5¢cm
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Horse power(Hp) with Plenum 3L, Runner 55.5¢m
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Intake pressure(kPa) with Plenum 3L, Runner 55.5¢m
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Intake pressure(kPa) with 4.5L, Runner 25.5¢cm
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Intake pressure(kPa) with 4.5L, Runner 25.5cm
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Horse power(Hp) with 4.5L, Runner 35.5cm
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Intake pressure(kPa) with Plenum 4.5L, Runner 35.5¢cm
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Torque(Nm) with Plenum 4.5L, Runner 45.5cm
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Intake pressure(kPa) with Plenum 4.5L, Runner 45.5¢cm
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Intake pressure(kPa) with Plenum 4.5L, Runner 45.5¢cm
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Horse power(Hp) with Plenum 4.5L, Runner 55.5cm
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Intake pressure(kPa) with Plenum 4.5L, Runner 55.5¢cm
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Torque(Nm) with Plenum 6L, Runner 25.5cm
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Intake plenum(kPa) with Plenum 6L, Runner 25.5cm
160
© 140
2
¥ 120
2
% 100 L e Restrictor(kPa)
ig 80 s Plenum(kPa)
g €0 mene RUNNET (KPa)
40
0 10 20 30 40 50 60
Time(ms)

@ ' ° ' W TR a o o a Pl
anusuneluvielefluduriinonan viewne1nie wasvieTinled NAUSIATEIEUR 4000 SOU

Intake plenum(kPa) with Plenum 6L, Runner 25.5cm

160
® 140
a
=
o
7
m -
p e 1@ strictor{kPa)
a
g e plenum(kPa)
E wmess rUNNEr(kPa)
«

40

0 10 20 30 40 50 60

Time(ms)

s ] o ] | W ] | o el @ ] &
anusuneluvalafluduniiranan viewna1nid wazviasiuled NAULSILASIEUR 6000 SaU

82



Intake plenum(kPa) with Plenum 6L, Runner 25.5cm
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Horse power(Hp) with Plenum 6L, Runner
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Intake pressure(kPa) with Plenum 6L, Runner 35.5¢m
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Torque(Nm) with Plenum 6L, Runner 45.5cm
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Intake pressure(kPa) with Plenum 6L, Runner 4.5cm
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Intake pressure(kPa) with Plenum 6L, Runner 4.5¢cm
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Horse power(Hp) with Plenum 6L, Runner 55.5¢cm
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Intake pressure(kPa) with Plenum 6L, Runner 55.5cm
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