S | =

’ H
$43% (2025) 5 5 ] Transactions of CSICE

Vol.43 (2025 ) No.5

DOI: 10.16236/j.cnki.nrjxb.202505046

Syl S R Eh i 12 K AR SR I

Exa !, AR, ke, feARl, B-#', Fax!
(L S TR S R, JE5 1000815 2. P ARAE 63963 I, Jb5t 100072)

FEE . EXTSEmpL s RS S R, FE TR R SE IR IEART 5 km EHRACE, FRR GBS ML s
REsZIAAIRTS. 255K . 8 S km BIRIESIREN 303 K A T, ARG, «Aiﬂm‘/ JEh 303,
318 Al 333 K NLEUMLEg HBH B %, WEIIREMRT 318 K WSl st alde K G ARk, i E S
RIRER /R . Fh 200 v/min B, B FERARESHMER BT N EECE K, R KRGS ; %jj 400 r/min
B, ARHBR KIS 5k 500 t/min LLEEE, ARG 30T P9 AR KGR R CIRIG N, & eI N

400 ~ 500 r/min X [F¥H. S km R TR AJGIESTR, Pl SemLEH 200, 400, 600 F1 800 r/min, X )i
ST Z R 0.84., 0.84. 1.25 Fl 2.10 kW, 465 T 4 KAEAR LR T 0%. R FIHLI RS R E (4 S Mt
SEMRG, AIARESCESSHYLE SR N AR EERE, S km IR T SGMALE S RIZ6 50 % 4 2247

KEEIR: Sehbl; AShiRE; m ROl HER T

FESES: TK421 XEAFRRAD: A XEHS: 1000-0909 (2025) 05-0404-09

Experimental study on starting process of diesel engine on
plateaus and the flame intake preheating
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Abstract: In order to solve the cold start difficulty for diesel engines on the plateau, an experimental study on the
effect of flame intake preheating on the starting performance of diesel engine at 5 km altitude was carried out on a
plateau environmental test chamber. The results show that under the altitude of 5 km and the intake temperature of
303 K without intake preheating, the diesel engine falters in the speed range of 400—500 r/min at the coolant tem-
perature of 303, 318 and 333 K, respectively. At the coolant temperature below 318 K, the diesel engine falters
for a longer time and even cannot go to idle condition. After analyzing, it is found that at 200 r/min, large amount
of residual gases from the last cycle results in misfire. At 400 r/min, no misfire happens. When the engine speed
goes above 500 r/min, the misfire cycle rate increases significantly due to the increased ignition delay period,
leading to faltering at 400—500 r/min. Under the altitude of 5 km, when a flame intake preheating device was used
and set its preheating power to 0.84 kW at 200 r/min and 400 r/min, 1.25kW at 600 r/min and 2.10 kW at
800 r/min, respectively, the misfire cycle rate drops to 0% across all speeds. Experimental results show that the
flame-assisted intake preheating system used with a precise fuel control can effectively improve the starting per-
formance of the diesel engine at plateau, reducing the engine starting time to within 4 s at the altitude of 5 km.
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Fig.1 Schematic of the experimental setups system
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Tab.1 Engine specifications

B Bl
Hez1l 90°V #
BT K&
{iL4%/mm 132
% ZE4 TS /mm 145
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FEFTK B /mm 262
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Fig.2 Structure of flame preheating plug
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Fig.3 Converge 3D simulation model
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Tab.3 Selected Converge simulation model
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Fig.4 Calibration results of Converge simulation model
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Fig.5 Engine starting speeds at different coolant tem-
peratures without intake preheating
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Fig.6 Cylinder pressure at different engine speeds under motored conditions without intake preheating
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