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Effects of Oxygenated Fuels on Cold Start Characteristics of Diesel
Engines Under Extreme Cold Conditions
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(1. Yunnan Key Laboratory of Internal Combustion Engine, Kunming University of Science and Technology, Kunming
650500, China; 2. Shandong Chambroad New Energy Development Company Limited, Binzhou 256500, China)

Abstract: In order to solve the problem of cold start struggling and failing of engine, comparative experiments were
conducted on a diesel engine with integrated starting/generator technology fueled with —50" diesel A0 (fuel oxygen content
0%) , Al (fuel oxygen content 2.05%) and A2 (fuel oxygen content 4.40%) . Experimental data were collected on an en-
gine cold start test cell of high plateau conditions at —43 °C. Effects of different fuel oxygen contents on the processes and
combustion of the diesel engine under cold start conditions were examined. The results show that comparing with A0,
starting times of the diesel engine fueled with A1 and A2 are shortened by 36.64% and 42.71% respectively. The amount of
fuel consumption during cold start periods is reduced by 47.8% and 60.6% respectively and the speed fluctuation rate is re-
duced by 25.3% and 43.8% respectively in the first 60 s of idle operation. With the increases of fuel oxygen content, the
in-cylinder combustion temperature and in-cylinder pressure of the first diesel cycle, the heat release rate and the peak
pressure rise rate all are increased. The CA 50 is advanced and the combustion duration is shortened. And the lower the
number of cycles is during the starting speed rise, the higher the average maximum cylinder pressure, and the better the
combustion stability during the starting process.

Keywords: diesel engine; oxygenated fuels; cold start process; combustion

S LR L S R G e, R B o R A X LA R I R FEAREAE , v [ P
{2 (038 iz i AR HEAS SIHLACR ] 775 45 1) 30 7% jl:ﬂﬁl:ﬁ'ﬂai‘/%ﬂ Py UAE-25 CTH|-41 C, K=

YRS BHEA: 2023-05-07; 1SEIRHE: 2023-11-28.

BEETIH: BRARBESEIITE (52066008) ; = RHEHRIYEEIN H (202103AA080002) .
EE®N: BT, B4, E-mail: 1371434385@qq.com.

BEEE, B, Wi, #8%, WS, E-mail: lzshen@foxmail.com.



2024 4F 1 H

FWETEE: MFERRAE T 5 EHNRERS Sl L B Sl R 19 -

AIIAFI-50 CP1, % IREE X S0 h 1174 3 i T
KIRINME. R, B9850 3 T TERE S50 T 1w e 8
IR, R UGE S o S sh P RE A B AR it , 4
S ST B SRR A BE P | X RS T A RN
] By s AT EE R

R AW A Sl FE , HEAT L 3 A RS I B
% B PITRA SIS A DL R T A 25 5 BH
FEHE NS5 R R MR, R N | HEBUERAL |
FETRARE M TR | RS Sl ) 14 fin B A st [R] - s R
Z TR AR IR & sh ALY R s B A UL ). il
TR0 T i RIS R REAIR , T PN 28 AL N
%, BRI R A IR B EERE K IR M, TR
SRR K R SR SR RE 2R R R, L= 1
B ShHUR o 25 1 F Tikis . Rk, & shilLikom 4%
PF T WS sl R L P B LR R bR dndi]
s R SINLIAE SRR, fR DRI T & ShLA R Sl Ak
TiPEIR R, S i AR ot PR BT T 18 Iy 1 ) S .

Sk f e AR V4 RS Sl LT [l S AP ke
Z2EFA T RAEGY, RIS RISt , Wk A E <
T FIE ST TR A IR B R R
e mEm SRt 2wt R R
g M| S FEAEFR (EGR) M A gr s ) gy M s
TR A7 U DRk SRR R sh P RE. A
fifp e S ALV S SHE AR, F I VT R T
S IHBL I s} 2 0E F)FE ShTh  ARhap Fs oh SR g, ST ke
BEN QPR AR R S fE HC HE
T e A OR3P
Eaek 1 TSI ) BU P RN Y o S SR T B
CO,.HC.CO F1 NO, Hjit. Ambrozik 2! S% Fks
AR 7R HH R 5 SR A, BRAR TR S B NO,
1 HC Hig. X6 SR RS AR T30 °C
T E BRI AR HC F CO HERL. 2% 5
SEOVEY T 3 23 R BN A IR LA E S HE R Y
S, R BBERE 1 A RN, NO, HECE B
JeHE R, HC M CO HERUZ#RHE . H 2Ot
GE T R XTSI LY R S HER 2, & BB VR T
B HC Fl CO HER N, NO, HER P&, A EBF9E
BLRER XL 80 7 I Bl it | A F DG B R S s
T AT, WFIE XV sl B i e s e Pk L 1k
SRR T HEFCRE I 1 52 M KR S AR it . 76 R IR
FEANLHDBUR TS 52 F K BV R B T & shplg
EENBEIT, WL Y FRIREIPY | F-T/PODE 15 1R MR
X R S ML R Bl PR R | AR IS A R HE R ) Y
5T,

IR e Bl AL Ve R Bl 56 AR B S IR B S T
-35 C AT, sEAGIR B ko faf DL HGE . Ao R
B, AR R ) T [ 2™ B S M ST AR, i
FREAFR e dr S B A, (ST AR A 5 R 30k
SLE S R X, T S SRR T S A, ATl
2 SE R B S HEBCIR P R, BT Bh/ R F AL
LR — R H AR GEIMAIL, 2535 it 22 R e I IR A
S E I, WIS BERE 43 CA&MT, A&
S SR SR L Sl e A Bl R R RE Y
S DAFRITTAS ] 5 S8R X A i PR 858 T S b B kS
S RE AR BE AR IR O , 42 5 SE AT LA i A
BN 038 R AR B
1 KEEFRIXEHR
1.1 g &E

WIS L E AR S UNR 1 FiR.

F1 LEHVEARSH

Tab.1 Engine specifications
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Fig.1 Schematic diagram of the diesel engine plateau
low-temperature cold start test rig
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Fig.2 Schematic diagram of diesel engine cold starting
process
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Tab.2 Physical and chemical indexes of coolant for testing
ZH Hf
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Tab.3 Physical and chemical indexes of lubricants for
testing
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Tab.4 Physical and chemical indexes of fuels for testing
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Fig.3 Variation of speed during cold start of different
oxygenated fuels
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and combustion temperature
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