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Table 1 The primary specifications of the engine

S Bl
HE/L 2.499
FT XA /mmxmm 92x94
SEEA 4
JE4ii H 16:1
B RKFEH (N - m) /% 7 (v/min ) 320/1 300~2 800

N THIPIEI 85
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Table 2 The typical characteristics of fuel

FRILAFE F-T 4&3ih FH i
WavSHl:E 74.8 <5
I /MT - kg 43.9 19.7
ZJE (20 °C)/gecm™ 0.76 0.81
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HE5 CYmRmEZ L 2.15 0.33
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Table 3 Experimental operating conditions information

Fitai/% R R %
25 0,20,30,40,50
50 0,10,20,30,40,50
75 0,10,20,30,40,50
100 0,10,20,30,40
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Fig.2 Fuel economy

P AR R R A 4 F-T 3

o/ BESUKAT R S AUHE A 6 vh

2 409 , A BURMIEAERSUE N T 1.8 ¢/(kW+h);
fE—HERRET, ﬁiﬁz%fﬂa‘iﬁﬁﬁﬁﬁﬁﬁﬁ
BTN, AR 2 BT TR T

H F/M X,YW‘*JrﬁZﬁJHLE’J PEAT S0, A AR
BRBHE H BN ARG IS 3 7, 454
TSRO F=T 58310 a4 A e
1%, B B B R " A A R FE R — T AU T
Bifi 5 P R AR A T, P S i 6 12 A i
THFE R I AR A AR LR FEIERLEE T, 24 1
Tr>75%0F, A8 USRI THFE R B/ I far T AL,
I HL R FF R A SR A, S B i) B
B RURIMTEAE R LR, (S A G A IR A
BT BN, R ER T F-T S8l (157 5 2
SR FIBTREAR TRAEL S A, $ T &ZhiLi
20, T8 /M XUSRE & shHL I 38 BrAE b
w e FisqT,
2.2 AR ST
2.2.1 HC HEmcEE

ANl f gy T EERR AR HC HERCR: /Y5210
WE 3 iR, NE 3 FTLAE . BEE BRI CR A
B, HC HECR s, e fue TO0 R HC
HEA R S AR X 8 5 >4 B far Sy 25% , Y R
fRFHR 0~40%HF , HC HERE M 3.13x107° 34 E|
4.78x107, M4 T 14.3 £ ; 4 A 100% , H
BAR R 40% 1, 5 B AL AR 2 (Y R AR
BN 0)FHEL , HC HEBC 3 T 2.2 £% s fE [/ —H
FERACRT , Bl Tumr T, HC HE ki 20 7
1%, 75 30% 1) P BT, S fah 25%I15), HC
HEcE o 2.83x10, M ffarky 100%0], HC HEjik

HICH 7.65%107,
6
5| —m—25%f
—@— 50% T fif

L a4t 75% $ o »
= - — s
B, v — 100% it o
;b%( -~
o 2r
jan}

1t _» , =

of v -V Y

0 10 20 30 40 50
TEEAER%
3 HC HEmtstE
Fig.3 Characteristics of HC emissions
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2.2.3  Soot HEHCHE
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Fig.5 Soot emission characteristics
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Fig.6 Characteristics of NO, emissions
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The impact of methanol substitution rate on emissions of two—
stage injection Fischer—Tropsch diesel/methanol dual-fuel engine

Chen Yao, Wang Tie, Chen Dongdong, Qiao Tianyou, Yang Tiantian
(College chool of Mechanical and Vehicle Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract; Based on a high—pressure common rail diesel engine, a methanol injection system is
installed at the intake manifold. A two-stage direct injection (pre—injection + main injection) of
coal —to—Fischer—Tropsch (F-T) diesel is installed in the cylinder. A two-stage injection F-T
diesel/methanol (F/M) dual —fuel engine test stand is built to explore the effect of different
methanol substitution rates on engine emission performance at 2 000 r/min and loads of 25%, 50%,
75% and 100% . Simultaneously, the theoretical basis for realizing the F -T diesel/methanol
reactivity controlled compression ignition (RCCI) mode is explored. The results indicates that the
fuel economy of the F/M dual—fuel engine is better at medium and high loads. The emissions of
HC, CO, Soot, methanol and formaldehyde increase in the F/M dual —fuel combustion mode
compared with the single —fuel compression —ignition mode. These emissions increase with the
augmentationmethanol substitution rate and decrease with an increase in load. In contrast, the
emissions of CO,, NO, and NO decrease with an increase in methanol substitution rate but
increase with an increase in load. The emissions of NO, increase with both the rise in methanol
substitution rate and load. The test results show that simply adding a methanol injection system to
the intake manifold cannot achieve an efficient and low—emission RCCI combustion mode, and its
fuel injection strategy needs to be calibrated.

Keywords: Fischer-Tropsch diesel; methanol; two—stage injection; dual fuel; substitution rate;

emission characteristics
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