BEET®EE/Vol.5, No. 3, 1983/33

Do 2|5t WMEEA BEmEe EH0| RS WMESAZE
An Experimental Study on the Behavior of Fuel Flow in Intake Manifold by the Model

g 85
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Abstract

This paper deals with the experimental study on the behavior of fuel (methanol) in intake -
manifold by using the basic apparatus which is manufactured the visible straight tube type

model,

In this study, the new device for liquid film thickness measurement and vaporization rate
measurement are introduced to investigate the variation of liquid film thickness along the
intake manifold and to observe the effect of vaporization of injected fuel.

The results are summarized as follows:

1) The vaporization rate increases in propori.... .o decreasing of throttle valve angle and

growing air fuel ratio.

2) The liquid film thickness along the intake manifold is mostly independent for the
throttle valve angle in low air velocity and then affected in high air velocity, but the
distribution of the liquid film thickness on circumferential position almost constant
in the region of 300mm down stream from carburetor.

3) The mean liquid film thickness is 0,04 — 0,18mm in case of methanol in the region
of air velocity Va = 12m/s — 55m/s and decreases with decreasing the throttle valve

angle.
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Fig. 1. Schematic Diagram of Mixture Behaviour in Intake Manifold.
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Fig. 2. Schematic of Experimental Apparatus.
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Table. 1. Properties of Methanol.
. Viscosity Surface Evaporating Boiling Latent Heat - -
‘?Vpe-c;‘flc at 20°C Tension at 20C| Velocity Paint of Vaporization Specific  Heat
eight (cSt) (dyn / em) (g/cm+h) ) (Keal /Kgf) | (Keal /Kgf T)
0.791 0. 595 22,6 0.02 0,025 " 64.56 267.5 0.59
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Fig. 21. Influence of Intake Air Temperature on
Liquid Film Flow Ratio.

4.3 4 REtkel ERW

Fig. 22 W v BYEE 90° o] 7% B& ol =&
BN REES & EFOEE Hiled R A
o}, ’

264 SERAERGEN A REL B5



B MR BB Widste o e sFRt A

Sl slol A A EgE & 5 olefh

= . —_—
=100 f T 6 -9, Va=12.6m/s: @ ]
SR e oo oie
& 80F X 50. 4 B

e 70} ‘mo

2 6o &“0“‘_—__"0*“"

g 50r .ko

40 S T

E 30k e, +
& 20f T ]
= 10 ]
) \ .

3 0 10 20 30

Ratio (A/F)

Mixture

Fig. 22. Effect of Mixture Ratio on Liquid Film
Flow Rate at Constant Throttle Opening,

5. % &

& Bt B ML) EERE
ool A EHEM, BRSOt EME U BAERE
B S SR kel A k@PIEZA T
BB BN I WA Bl o

FR RS RFOUERES BT KT E
T TR RARES BIFST B TR
U WSS BMEE FIATH HRAE o
olshe o shihRre] FULFHHE W RIS
4Qe T BEY FRE TN chgst ek
(1) EEEY2 TS —EshA T e
BAIA okl Qo) wel, & —EHRIIRR
ol o] BEMH BMU+E RICES B
ek, = R4 EArkel At 8
ool A S FULRE ML

BGA (rB W WIRTAE R
(el Aol W pEES) e il
o, CRPEES —EY e Uy W
g5 HIRBLEA L RobAlvk,

R BB 5SS PATUEIS Mol
ol 4 200mm Fi7HAE BAER Ho2 2
ob A 4 (HAEE 1.2,3,4) 9] Ho]
A S5k 300mm Tl 45 EA A

B

@

- BB EITREE/Vol. 5, No. 3,1983/43

BES-A 5fie A2 —Fsel, 5 300mm
TFifiel 4 BupgEEe] ek e whx| o
=}

B SEILEE S 8ol A 2] ZEREE 7T Va = 12om
/s~55m/s FiEe 4 = FHEETA = v ek
H9l A5 0.04—0.18mm2] FifEel=l, A
BREN Gz A2 —EL FAZ BHE
Mghsh v, (KRl 4= FWREA TS #E
& o|Rd ZZreh

Ribgol 4 EHZ kel S5 24 B
o] A 75 Wk B8 T2 HWIES
st "a g wiEe R slof g st
(Efell v & Li#lo] Hited BTHA 7
3 WREe= HETel, = MREsRSL
P 12.5m/s LIF2] oA mEmEts
Aol ol TEQ BE 1oy HEHS
W52 TFilel] T ME LR B2 F
ol FHoll =}l FEHEEMGC] Axo @\
el fleld E2Ewdvo) pHEsl ol
2 EEA A wFe Fel ¥ B
BEMNE A=A, F3) Ve=50,4m/s0l
A BHEE 90° d=ol= ®mHR] HEL R KWE)
of W FeABE Foldl e el ES e o

T =l et

&

a

2 F xom

(1) IWTFEMALS: BUREFCHT 2 RO Tk
(551%8), HABEMEBEIE, Vol 36, No.191,
p- 159(1933) .

(2 M R RO, O4AKEES &
M4, Vol 6, No.23, IT-18(1940)

(3) EHEEE, FREX; BARREC BN S
FoREHE O IR RIT o\ T, HAMA S R
#, Vol. 35, No. 275, pp. 1474~1481(1969)

(4) WILEHE | SR O EIE SR 0 E T I (S
BepEe oy, HA BRSNS GROCH (BE2a0)
Vol, 43, No. 372, P. 3089(1977)

(5) D.R. Limatta, R. E. Hart, R. W, Deller, W. L.
Hull; Effects of Mixture Distribution on

Exhaust Emissions as Indicated by Engine



44/5 T emmr e

(6)

(7)

(9)

Data and the Hydraulic Analogy, Paper of
SAE, Mid-Year Metting Montreal Ouc. Can.

No. 71068, June 711, pp. 1 ~34(1971)
WHEFH, KIUFR; SULFO BERFED i3
R &, AR, L#IT, Vol. 10, No. 115,
pp. 11-20 (1971)

D, A. Trayser; Effect of Induction -System
Design on Automotive Engine Emissions,
ASME Paper69-WA/AP-C-7, pp.1-9(1969).
HPFE ; WREEBCAETS Bk B
2 W3E, BABBEPER WEER, No2,
p- 29 (1971).

RHABL ;3 A &7/ — LHEBAOR BRI BT 2

PREH RO O 288, PIREERE, (Ldgss, 133, 10
5. pp. 11-25 (1974).

YOSHIAKI ONUMA ; Combustion of Fuel
Sprays (3), PI#:H$88, L#E®E Vol 21, No.
260, pp.57-61 (1982).

B KE, RTE6; S0 2@ ~<vsr.
VICBY T 5 DTSR, oo BTSE, 224, 5 9 B,
pp. 1261 ~1266 (1970) -

MhBRER ; IEERAC X 5 Bk Mok T o /Bt
TR (E LS, YT re RO
B, BARBMEEERIE, FI15%, M08,
M58 (1949) .



