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Behavior of Diesel Sprays Passing Through a Cylinderical tube in high pressure Air
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Abstract

The exhaust gas emissions of internal combustion engines such as HC, CO, NOX and smoke
are directly related with the both temporal and spatial distribution of fuel air ratio in combustion
chamber.

The present paper provides a theoretical basis that the excess air coefficients of spray which
is passing through a cylinderical tube coaxially become constant once the perifery of sprays get
in touch with the tube wall. And it presents an equation to calculate the diameter of the tube
in which the excess air coefficient of sprays become 0.8.

Experiments manifested the fact that the radial fuel densitys of sprays that passing through the
cylinderical tubes also become nearly homogeneous.

A doughnut type pre-combustion chamber that will enables stratified charge combustion is reco-

mmanded as a measure of redusing exhaust gas emissions coincidently.
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Fig. 1 Model showing dispersion of spray. X Flg 2 Element dividing of spray
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Fig. 3 Model of spray passing through cylinderical glass tube
AR} FAA) WM 0=0/0,=40~50224 F¥3] 2u], 2T TIAYs} 2T A

7ol Bl 0=x/d7} FE3] Act: Hw FF9 AAo) UFR A7 Do} FYsA ARG w7z
AYF =2A2] e FFAA FrgdAs Ae



Lk #4715 AFHH FE5F dAE T Aol B¢ AF -5

.28 26 %
b Li/ee  Lu/e ‘/ o d ®
2 yed 5 QY?

© Ly ol&35d, e AR AR, e 5 FAYAY =g 474 Jdehd 13y

D
=—20jBF
26
1 oD
Ay I = @
Lm\/ (4 pj d

]o

(OHel Yot 2T QY7 QEHo] HED Fo) BF Due) WF T BYAS A= AHHS
weh 2 o) B9 FUol RSEE H2A YA Hol BBzt 20 3 ALY psie
B3l =, QB BYU Lo 4, G508 BASE £ 2 UFY A2 slsted S4q
D/dNst #ATE ol D} (D22 RE A4=080] B UE WA DyouH

Dios=0.8Luf

s d (5)

2 ANY % 9ok

3. &g ¥ HE

Fig 4= 339 A58 ol A £79 A5 S #8572 93 AgAA 9 MFxoe|c)
G5l BRAQ7 FAE IGAAGEY AR FAHNZOR HE dis FFEH d8 R
APAE @] o3 AR EAEE B E 45 FE90E 3% 3 LED % EEde|e=g
T4 & AN Ale) & B34 dol B2 r|@e] 11 HAE e} o] YA E EAR
3t 2ERH2A3ZQ0 HEE FY2E e AEFIHZE sholekQel oste] Bdsladr)
2P 7|@L HAHES FE F9 i 2577 29 o & Ul Fag B3R A
s eng 1600RPME 24 A4 EAlsx ole FAPNEE Hele 535 il A
Hog #dste Aol 7hedch Y- W £F71 st Aokr} s2A He AL W
215t7] f15te] LYAARGELS W7 200mm =°] 1200mmE WHLHE 83 IAsgen 3
AMGEE 7HER F ST e FA #9d sl

—107—



6 — WEEEWEFRIE F48 (1994. 8)

Fig. 4 Schematic diagram of experimental apparatus
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® Nozzle @ Photo diods @ Windows @ Spray ® Glass tube
Fig. 5 Position and dimension of the glass tube with spray

H; =20mm, H, =40mm H; = 20mm, H, =60mm Open spray
Pumb =1.3MPa abs Pome =1.3MPa abs Pamb =1.3Mpa abs

Fig. 6 Shadowgraph of sprays passing through glass tubes
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Fig. 7 Spray angle vs. height of air enterance with ambient air pressure
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® Nozzle @ Glass tube

® scanning direction

@ Spray
Fig. 8 Scanning position and direction
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Fig. 9 Light Decay Ratio curves of sprays through Fig. 10 Light Decay Ratio curves of sprays
cylinderical tube at distance of 40mm from through cylinderical tube at distance

orifice, radial direction with ambient air of 60mm from orifice, radial direction

pressure with ambient pressure
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Fig. 11 Light Decay Ratio curves of open sprays Fig. 12 Light Decay Ratio curves of open
at distance of 40mm from orifice, radial sprays at distance of 60mm from

direction with ambient pressure orifice, radial direction with
ambient pressure
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® Glass tube

Fig. 13 Streamlines in the spray
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® Main combustion chamber
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Fig. 14 Recommanded configuration of combustion chamber
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