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A study on fuel spray characteristics in diesel engine (Third report)
(Effects of ambient temperature on macro and internal structures)
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In internal-combustion engine, spray atomization effects on evaporation process and mixture formation process,
which is one of the factors that affects thermal efficiency and exhaust emissions. Therefore, the purpose of this
study is to investigate detailed spray characteristics when various control parameters are changed in diesel spray
assuming high pressure injection. In this report, spray shape was measured when the ambient temperature was
changed. As a result, using shadow graph photography and LIF method, spray regions can be classified into
three regions: 1. Liquid phase region, I1. Visualization region of high vapor concentration, and III. Visualization
region of thin vapor concentration.
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Fig.1 Schematic diagram of shadowgraph photography
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Table.1 Experimental conditions of evaporative spray

Test fuel nC13H28
Critical temperature 1, K] 675.75
Critical pressure P, [MPa] 1.72
Ambient temperature 7, [K] 500, 600, 700
Ambient density palkg/m?] 18.75
Ambient pressure P, [MPa] 2.56, 3.07, 3.58
Injection pressure P;,; [MPa] 120
Injection fuel amount m,  [mg] 5.7
Fuel temperature 1T, [K] Depends on 7,
Nozzle hole diameter d, [mm] ¢0.121
Nozzle length L, [mm] 0.8
Tnjector 3ud generi.ition Piezo Injector with
Single holenozzle
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Fig.4 Correlation with phase change of normal tridecane (n-
C13H28) at each ambient temperature
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Fig.5 Shadowgraph images of free diesel spray for various 7
(t/timj =0.5, tin/=1.725ms)
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Fig.16 Classification of spray area
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Fig.17 Result of spray volume by classification of spray area

4. &

AEBRTIE, T4 —BAEEIBOWTERKEE 2L
HI B OMEREICBET 25 ME v FU /o 7REB LT
LIF {E%& W TIT 20, LR, LR WARK O ATHALRE,
LA RO B &V D 3 S 8T 2 Z &8 T
-, BoNEMRE M T RT
(1) EARBERIZE VT, FHKIEBEOBINI ENFIE ML
S, KD LEMA~RE BT - OEFIEBE SR
B.RERELT, BERBICBWT, MHERHEE ST
— IR TS,

Q) BOVEKOWBLEEIZBNT, EFE NIRRT EAR
TR O RIS O RLAMIERE S, BRI~
R ENns.

(3) FHERARD W RLEEICBWT, FRKEEDO ERIC
PRV TR OB N S EE IS,

X ™

(1) Brddere . 7 0 —EBESE & F OBEE, kb, 22-
77(2013), 189-202.

(2) BHRE, FEf, EHZE—, SANEGE: 2L Avg oy
=7 B OWEIY, F oY —F 7 =d L a—, 5-2(2000),
27-35.

(3) ZEWM T, BEE, JIIFR—, REM, HOsE, FHAK:
FaT Aol a AT LADOHEE T b
OB, TV —F I = HALE 2—, 22(2017), 98-105.

4) VEHER, EO0m, S, BT e R R
DT 4 —BNEEORE, B AR CEDB W), 63-
605(1997), 344-349.

(5) VEIHZ G, MAFEERT, THIER: 7 0 —E BB
BHERENEF R B AT ANVEILERPNEZE D~ 7
RS L OB IS I TSR, 5 27 Mtk b
VIR A PR (2018).

(6) TEHZZ3E, MATTRBET, M BR 5 ¢ — BB BT
DRENE BRI BT A TSR B E 3B D= 7
ek ds X OVWERRE IS I K E ), A BRI A R E
K& THIZ(2018).

(7) VEEZSG, JFEE, AR, FHIA: 7 — B
BB 1T B IRENEFZ RSB T ATF5E (B —H) -
Wik LOMETLEE, FRKBENIEERET «— B
T~ 7 a R KT TR, AR AR L5,
28-95(2019).

47 -



