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Behaviour of Diesel Spray Penetrating along a Wall
(Evaluation of Impinged Spray)
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In this paper, behavior of diesel sprays impinging on an inclined wall was experimentally investigated in
a pressurized vessel.  In order to clarify the wall effect on a diesel spray structure, a relative angle of the
inclined wall to the spray axis was varied. Spray penetration along the wall was observed optically and
compared with that of a free spray. To evaluate various spray motion quantitatively. a spray path penetration
which described a development of a spray tip along the wall was newly introduced. To observe an internal
structure of the spray, it was visualized by a YAG laser sheet light and its tomographic image was captured on a
film. The photo-image on a film was taken into an image analyzing computer using a high resolved image
scanner. A high density zone in the tomographic image was extracted to clarify the internal structure of an
impinging spray. The penetration along spray path of post-impingement spray was smaller than that of a frec
spray. Increase of an impinging wall angle caused a decrease of the slope of the linear relationship between
spray path penetration and elapsed time from 1/2 (free spray) to 1/4 (vertically impinged spray) on logarithmic
diagram. However, if the spray path penetration was measured from the impingement point and plotted on
logarithmic diagram with an elapsed time from impingement, the spray path penetration on the wall increased
with the root of this elapsed time, independently of the impinging wall angle. When the spray was impinging
to a shallowly inclined wall, the high density zone of after impinging spray was very near to the wall. It
seemed that the spray moved along the wall as a thin spray layer. When the spray was impinging deeply or
vertically to the wall, the high density zone on the wall appeared apart from the wall surface.

Key Words : Diesel Spray, Wall Jet, Fuel Injection, Diesel Engine, Internal Combustion Engine

1EZAMNE

EEEHR T4 —EABBECB AR EEE O
ARBEBIZEL T, ZHDSBRBEIRIEOCBEH AT R B
KEBREBY E 2 BH1-DIT, THETIZZLDOFEN 2
ENTEEY?, 2R, INEEBOREITL, BEE
EO/NERICICHED, BEOTH2SESFRHTX
FAEEOFRBEICETAHROEENNFHRM
ENTEECY, T TEABIR T, B> THlRE
THEEO— R ER BT A0, HFELEE
WEOMBEBRESFIRIEX, ThIZh-oTHlE
TEEEOHMET TS, BIROTHL, EHENEE
EICRWAETERETIH A POICEIREER
B, "EENRE SR IOMEA S M~ DR KIRE
DI OEEFALTEEOREFHCRBMEXDE

EfEZH:1996 49 A 27 H

{2~ BEmIZEWVAE CEHELIZEHEDS S,
BE I LV i o> T2 B A3 0 i) & A S 3 0042 o Y 32 oD i
BNRY, CODEFEORREEORBES ML
t, BlERREAREL 272

AETHE, S5 &R )~ oM R BERE A
MaBbET, a2 fEOBEmEDHEZEFIZO
W, FORRE#E | DORTA—FTH—RIZE
W CEXAEEMREERHICERLL. ZOEFHL
PR &% BV CBEf SR A JE T 28T HMEFZEORLR
HME R T, BEWRER IS RE A
4 HEGAIREIC LY, BEmE OB RIZLDEFEN
ERiREN OB LE R~

2EBERBHLLUGE

EBREBOWMEXR ISR, ERIIFEEESR



S
equencer Solenoid valve
1
Dummy nozzle
Pump
Rotary
encoder Motor

Nozzle

Mirrors

Gray scale
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Fig. 2 Spray and wall parameters
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Fig. 3 Axial and lateral penetration of spray
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Fig. 5 Effect of wall angle on a spray path
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Fig. 6 Spray penetration
modified by the imaginary origin
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Fig. 7 Effect of wall angle on a modified spray path
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Fig. 10 Effect of wall angle on main components of spray
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