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Visualization Experiment of Effect of
Simulated Altitudes on Diesel
Combustion

WANG Chengguan,LOU Diming, TAN Pigiang,FANG Liang
(School of Automotive Studies, Tongji University, Shanghai
201804, China,)

Abstract: Experiments of diesel flame propagation and
soot formation characteristics at different simulated
altitudes were conducted in a constant volume
combustion vessel reproducing diesel-like thermodynamic
conditions of a heavy-duty diesel engine. The results show
that with the increase of altitude from O m to 4 500 m, the
ignition delay becomes longer from 0.67 ms to 1.04 ms and
the ignition distance from 22.09 mm to 37.03 mm. Besides,
the lift-off length increases from 23.1 mm to 34.5 mm,
making the stoichiometric air ratio increase from 12.0 % to
14.0 %. Moreover, the peak value of spatially integrated
natural luminosity decreases, showing the same trend of
variation with the stoichiometric air ratio. Furthermore,
the time integrated natural luminosity decreases, which

implies that the soot formation is reduced.
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Fig.1 Schematic of optical combustion diagnose system

TE BARGE ST TASAU S B S LIS P 221 £ i
W 2R3 R IDE A2 WEiE . RN HR &
HABE InBA 4 7 2 E AR BE S S S e il e T Y
I IR, B 2 45 1 T %0 AR B B ) T AR T
B, ARG IA L R AL
SR FIEEB, A K B G RRTR5 Bl 2 AR
Bes N s )22 R R G S DR SR T b T xRz
K Y TR A BE BT BO) L 5 N TR 7R B, i T
SHLPACRE [T 14 v SR T 4 T A R Rz 1 R 4R 8
SRV AN BE) 5 fe e, 24 R AR AR G W DN ) A T
TIREARZ B bm F T I, 558 28 e [R] 25 fik A Mot 45 153

TAHALFE , AR UE RIS 7E TR I PR 5T 1K ) AR
JEERT RS F AT 7RI B T B 7 10 1
2N FR B AT AL T 1T N A A 1 BT A B AR
130 mm & 50 mm 1Y JGS3 LT AMG2F A BB 5
T IE2A2 WmaE . A, 2R e s A 3¢ T 7 25
REREINFAHR AR IR A R, SR F I =X, 94 PID
CHCA-FR 3000 ) Bl 2 B R AR A iR B
SEAE(383+1) K, it fu st K Z8 32 18 Bk 45 1E A1 92
BEHE I, DAASIE R AR # 0

FL g T AL T 2R 0 3 o A T R AR R LA
NIRRT E . ffi ] BOSCH CRINZ H, 7 SR 5 Y Hy,



554 RGN S o (= e )

A8k

TURMSEN B mpesd B BB B

5 =
s S KRR S
S 4 VRGBS ) T
eSae I
W0 [ EAREREEARIE ) T .
2t ﬁﬁﬁﬁ%m%%ﬁ*\\\\‘
g AL
£ 1L WRER )
0 4(I)0 S(I)O 1 2IO() 1 600 2 (;00 2 4;00
Bf[A] / ms

B2 FURBEINHAKXESRSEM TIERE
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Fig.4 Effects of altitude on flame propagation
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