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Effects of the Fuel Injection Strategy on Low
Compression Ratio Diesel Engine During Cold
Start at Different Altitudes
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Abstract: An experimental study on the fuel injection

strategy for low compression ratio diesel engine at different
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altitudes was conducted. Tests were conducted on a mid-speed
14.25:1 CR

(compression ratio) engine whose intake and exhaust pressure

heavy-duty intercooled-turbocharged diesel
was controlled by the Plateau simulation test system to
stimulate the altitude conditions including 0, 1 000, 2 000,
3 000, 3 750 and 4 500 m. The results indicate that the time
of cranking period is increased with the altitude, the rising
ratio of speed of start-up period is reduced, the time and
undershoot speed of after start period is increased, and the
starting performance is deteriorated. Besides, under the
conditions of high altitude, the starting performance is more
significantly effected by altitude, at an altitude of 2 000 m and
below, the time of start-up period and after start period is
reduced by an average of 1. 10 and 1.47 s for every increase
in altitude of 1 000 m. At an altitude of 3 000 m and above,
the time of start-up period and after start period is reduced by
an average of 18.48 s, 2.75 s for every increase in altitude of
1 000 m. On the plain, the increase of fuel advance angle,
the starting performance is deteriorated, the time of cranking
period is increased and the rising ratio of the speed of start-up
period is reduced, and the time of start-up period and after
start period is increased. Different total fuel mass injection
strategies has little influence on the cold start process on the
plain. At an altitude of 4 500 m, the appropriate increase of
the fuel supply advance angle and the appropriate reduction of
the total fuel mass injection could improve the starting
performance. Too large an amount of total fuel mass may lead
to the fluctuation in start-up period, and the starting stability
is deteriorated, however, too small amount of total fuel mass
may prolong the time of cranking period and start-up period.

Key words: diesel engine; low compression ratios variable

altitude; start; advance angle of fuel supply; total fuel mass
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Tab.1 Specification of the engine

2 HE
§142/mm 150
TH#/mm 160
e/ O 60
SEH/A 6
E4E L 14. 25
IR Ay A HIZES 5
1.2 AR

RHE GB/T 20969, 1—2007 , 2 BB 2 Fis HIFF
LR 0,1 000,2 000,3 000,3 750,4 500 m 1§
WE AL, SRR EE 25 °C  HEAIREE 25 °C MRS
B 25 % TR RSl pLE shit: BE R BT AT

x2 AT RFHSELFESY

Tab.2 Ambient conditions at various altitudes

# SRS /kPa R R /m
101. 3 0
90. 1 1000
79.2 2 000
70. 1 3 000
63. 5 3750
57.6 4 500
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Fig.1 Plateau simulation test system
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Fig.2 Start sequence of diesel engine

Shd A R B B an ™ 2 3

R R S HLEE SN H S il BT s Rl . =
SEMBL B 473 B 9 B Be. 00 40 5 phy I SE R A E K
SR B A AE TR W SEE 3R S SE T MLYLEE S T HE B
b b 2 P Bl T2 o A T A B R B s g T
T T 4 1E B ) B B B KA IS D W A% 0T 46
IEF W, B RGLIR S UL IS XL S B f7is
Fetb B

T B TT h R € LIS » BRGE B &
10 7P L PR [ B2 i BG4 A TR P B T
HER/AINTF 0.1 1« s B B, SEIMALE Bhad B Hh mg
TSRS 5 2 AN UE T 2 o B Y SR R PR

W R Bk e R S, EROE TR ETE

R e Bt I 22 13 B B Bt #FED‘IEH%DT{FP%LFH
TVF@’T O, T e A THE I ik i

S T 380 () B I iR P A R
2.1 BREEXMENEENEIT

A 3 R 0 m, R B 1 000,2 000,3 000,
3 750,4 500 m A48 b 58 i AL 3l BB Rl 4K
AR AL IR, N [ 1 4K s 32 Aty 53R s 24 0 SR AL 5
W LV AR T A 28°.

1200

—o0m 1000 m
————— 2000m  -——3000m
_ ---3750m  ~=+=4500m
& 800t s
g
& JRAETTE 38.3 5
R \ S
FEBIE 68.72 5 .
0 5 10 15 20 25
A/
a WER R BEXT R BRI
80
70+ BN S SRR WG 7
60 é
= Sor %
Z 40t §
B 30t §
3 .
20 \
\
10} ey A\
0

0 1000 2000 3000 3750 4500
R E/m
b W4k B X A ) A [E] (4 F
3 ERTEXRESLLEHTEDEEENRE
Fig.3 Effect of altitude on start performance of low

compression ratio diesel engine
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Fig.4 Effect of altitude on after start period of low

compression ratio diesel engine
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