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An Experimental Study on the Flow Characteristics
in the Plenum Chamber
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ABSTRACT

The MPI engine becomes increasingly popular because it meets two requirements of stringent
pollutant emission and the lower fuel consumption. Even though MPI engine supplies the same
amount of fuel to each cylinder, it is hard 1o precisely control the air-fuel ratio due to the
different amoumt of air flowing into each cylinder. The nniformity of air-fuel ratio in each
cylinder is considerably affected by the plenum chamber configuration. This study is focused on
experimentally analyzing the flow characteristics within the plenum chamber. In the present
experiment, steady and valve dynamic state flow tests are performed and the flow field inside
the plenum chamber is visualized and measured by utilizing a laser sheet visualization
techmique and a PTV method. These measured results indicate that the flow structure in the
plemum chamber is highly influenced by the plenum chamber configurations, suction flow rates,
crank speeds and so on.
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Fig.1 The schematic diagram of steady state flow test
tig

cyllader yammber

{a) HC Type (8) HD Type

%%ﬂiﬁﬂ

(=Y BC Typw (d) BD Type

Fig. 2 Test model configurations of plenum chamber
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Fig.3 Experimental apparatus for flow visualization
and flow rate measurement
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Fig4 Calibration curves of hot-wire air flow sensors
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7FAls ARS BAMEE, Fig 79 Jebd H
typed &g ltﬂ ’.—2"’ cjo] wrrs HYR APEy
o 9& w, FHEF2 E7) yIs £ HZ]P-]

| %%ﬁl-

)
.E.

O
r

1
"

to, & Ik
(e = AL

B
En
2

e Aed e
. .

2 o
=1
ri
ol
~

2,
ol o
il
ol
ne,

&2
-l
i
Zo
A
)
-
o
of
L

2 oo

X

Ko

>

o

"

=

ol

oi“.
ol
o)
A
_]R
o =

A2 492 §A4
3 AFEste 29
Tr% | 484 o] OMH

%ol 1l AAH BT T8

Ll
s
2
Id

Eﬁv‘s

2 o
ot
o
it
X
+

f”|0 rE ,

fuich

ing

Jo ft
=tk ok o

2 9 ol

02 i,
¥
32

d

2 4G 07]% -



3.2 "%E -S0 O HE3d 73

ol 2L AL 7% 4F& Foto FEd
A9 He {5 5% d9n 79 FY 7%
HE 547 45 FAE sttt 2y
AA AR Fg Ful7) dre sd 48] o
E 318 U AF feoR 7 F7) WuE=
Atold] gtezt7t LAt FU fFBNE %=
ad Aoz AzZdct, mEts B AfdMe 2
B 7F Aeedae 24 ddre] dig ¥4 &%
243 Zdd A9 el /% 54 549
ok

3.2.1 HHEA MANALY S&F
XY IE gL FE =S4
HC 2 HD typed F714 Z#€d #
AdE 4 §9 7% 29 54L dF FHF
Azl tisled ZA AFE Fig9ol veluigl
o} A4 d3 ZEd A Pl #Aglel &
9 2t AR FHASFTE SVMEeE BRE AR
oA Y #FL SUEE 382 ¢ 7 9
o},

Mass per cyde 19

biass per oych g
- u » - - 1] L]

Pressure diference {mmda)

(b) HC type (300rpm)

Hzes par cpcle (g)
W s w e BB

Mass ped cyca (g]

Pressure dieronte (mmA)

(c) HD type (400rpm)

FPrassum difina (fmag)

(d) HD type (800rpm)

Fig.9 Mass distribution of intake air in the HC, HD
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