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Effect of Fuel Properties on Internal Nozzle Flow and Spray Characteristics

Takahiro TAKAHASHI*!, Yuta OGAKI™! and Michihiko TABATA*2

In order to visualize the actual flow inside a diesel injection nozzle at high-pressure
injection, a model nozzle which has nozzle hole diameter with real size was made of sapphire.
Using the transparent nozzle and three kinds of fuel, the effects of the fuel properties on the
internal flow in the nozzle hole were investigated. The spray characteristics were observed by
high-speed shadowgraph photography under realistic conditions. As the result, the fuel which
90% distillation temperature and kinematic viscosity are low, amount of cavitation generation is
increased. Therefore, the spray atomization and evaporation are promoted.
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1. Fuel properties

3. BEFAREREBIDE A
3.1 FETKAMMBIEMES/ ZLERW-EBRESE

X 2 12/ ANAMEHLNERO AU WY 7 7 A4 7
) VP AR, EALR 0.12 [mm], MEIALEE
1.84 [mm]C, P HULBIE 2 RS I2IT H 72912 2
AL (MEESTA 140 [degl]) & U7z, FEHEMESH 2 XL 5
ERONCHFEIIN T &2 fE L, 7 7 A 78 A el &
B0 FHT 5 Z & T R Seial 2 vk L=,

X 3 12/ A/VHEFLNES b B Al B b SE B i O NG &
AT REBRIEEIZLY, BESESEERT S L
MNABETH 575, miRmES TOFHIINZ YW TIE, 5%
PR DB EE L DRI ROLEIC L 0 BEICHES &
WAL, BHREGEAELNLN-T-. Lo,
AEOFHANIFRARIE S 2 KEE T Tiro 7.

PREME ST 2B o L— L2 7 AR S 2
A, EREE 2.0 [ms] & L7-. MEFLNERFEE O
R, HIRICHEGERIED Art L —Y &2 v, =
vosy RIS L CRE LAl 7 AR E@EL
T, R EEZIES L@ E D 2T (B
40,000 [fpsDic £ v, HRHEL LB 21T7o7

4.\2 ) ANVHEFLNER O R LR O — 51 & R T
B (a) XX 2 128 Lz i b 7 AV e OV & F N -
LA OEKNTETIORELZRL TS, Wi, #F
MW7V 7 MZELTWAHIMOE®BRTHD. OIL,
g ) R NEFLE A 106512 L7 (EFLA 1.2 [mm],
LR & 8.43 [mm)) 7 7 U AEIOFEH 2 7 AV K OT

K7V T L E U MOREREZFER L7256 Of
BThHd. 2B, BAREIOMERIZ®RH & IFIER—T
HbH. LA VKHHBPANCES X, 10 FETVICBIT
HWEHIES 0.25, 0.5, 0.75 [MPali%, Zh Tk /
I DMEHES) 77, 154, 230 [MPalloFi4 LT
W5, BINTELESTWVWADONRF Y ETF— 5
WX DRWEAPEET DK TH Y, WEHIE I ERN
BDHN, ETETNVTOEANTHOWREKEEX, JEK
EFILTOFNEEMMINC L TWDZERDN5.
> T, AREBEEICLDEE XVANOTRENRIEE
APUEATRECH D L EZ DD,

5.0
®1.0
L
TN «
B <
% /M
> 20
3.25

2. Configuration of transparent nozzle
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3. Experimental apparatus for visualization of
internal flow in nozzle hole

T Re=170 10
’\ 400
[ Pr=0.5MPa
Re=2.39 x 10
/160

Pr=0.75MPa

e

P.=0.1MPa Re=2.93x 10° ‘
(a) Real size model nozzle (b) 10 times size model nozzle
(Gas oil) (Mixed fuel consisting tetralin and turpentine)

4. Comparative examples of internal flow in nozzle
hole by difference of nozzle geometry
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5. Comparison of internal flow in the nozzle hole at initial stage of injection (P, =0.1 MPa)
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6. Effect of fuel properties on cavitation in the nozzle hole (P, =0.1 MPa)
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7. Effect of fuel properties on spray angle (P, =0.1 MPa)
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8 . Experimental apparatus for observation of
evaporation process of spray
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9. Effect of fuel properties on spray behavior
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