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Unregulated Emission Characteristics of

Common Rail Diesel Engine Fueled with

Butanol-diesel Blends

LOU Diming, FAN Xiaoxw,, ZHANG Tao, FAN Wenjia
(College of Automotive Studies, Tongji University, Shanghai 201804,
China)

Abstract: Unregulated emissions of CO,,CH,, N,O, SO; and
aldehydes were tested on a common rail China stage V diesel
engine fueled with diesel (D100) and butanol-diesel blends.
Without any modification to the engine, five different blends
were tested to analyze the effect to unregulated emission by
the ratio. The volume ratios of butanol were 0,10%,20% ,
30% and 50% respectively. The results show that in
comparison with D100, the blends’ emission of CO; ,N; O, SO,
and aldehydes increase and all of them present a trend of rise
under the full load condition. With the ratio increasing, all of
the fuels have a low emission of CH,. At the maximum torque
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speed 1 400 r + min~ ! and rated speed 2 200 r » min~ !, the
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blends’ emission of CO; ,N; O, SO, and aldehydes increase with
the increasing of the load,CH. is below 1.0X107¢.
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Tab.1 Physicchemical property of the test fuel
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Fig.1 CO, emission of different fuels
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Fig.2 CH,; emission of different fuels
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F & 3a AIAT. TEAMEE T BEE R 3 R, %%
PR N O HERZ B A5, T B4R A Ok
(9 N, O Hijic A D100 AL 3 — 8 HHE i 24 B
Fhii. B 3b, e Al AL AEARTRAE T . &l T B¢
TR S #ABHY N O HE MO BEAR AR e RIEA S
4. 14X 107°, T B - S 3R & SR REF 34 HE B2 A



760 Rl ¥ k2 2 WE KRB 2B

LRV

D100 AH A Bt ABIUE F 3 2 200 ¢+ min™'2f
B, & He ) T EE-Seyh AT D100 A5 H N O HEf & R4
FhiER 19, 43%,2. 81%, 3. 43% A1 1. 86%. T R
TRAGTE AL 2R RS R TS, G PR R IR B A
Ik, AR S a2 AR U N O YRR
2.4 AETESEXERNERIRNZNE
RERRER B R W EZEIEF AR Z —,
BARBERHE R R D (BAIX IR A& AR K
A, B 4 SRR RIB R L i T -5
REBRBE, TEAMEYE LA S R 1 400 r -
min~ FIBERE 2 200 r « min~ FATERET K
HERL B AL R AR

6r

R
=
R 4
=
2
SR
T | 7 ) TN A
E 0 - zdee” | |
800 1000 120014001600 180020002200
HE# /(1 - min-1)
a SMEtE

N D100
ZBull
B Bu20
B Bu30

B 25HCHOHEN/10-6

AL %
b B E 1400 r » min—?

N D100
@ Bul0
B Bu20

W 25$HCHOHER/10-6

H3 /%
c FIERH 2 200 1+ min !
4 EHNAR IR TRBE R
Fig.4 Aldehydes emission of different fuels

FHE 4a AT 0, ZESMRRE T, B R B HLEG R 1Y
Fri &R A B S HE R IR B AR B KON A
4.57X107°, B T G & Sl B HERCE i, T
Ji-455 i A1 D100 AH BV 34 7 5 e E 7E 135. 8406 ~

628. 51 %2 .

H & 4b,4c WA, FERATRR IR T & P T BE- 2
THIRA BRIy 1 28 HE T30 vk BE ARG, B KA AS 8 i
5.20X107°. TEA-4MIE A BB HER 5
D100 A LLms A FH . HIRE —Fm i T T BRIk
TEIRAR ST 5 R R S TR BNE L (T N R bR TR B
AR IR 2 AR HC HERO 0, A 1 R 25 9 I
R s o — T, T B AL R T ]ETRHER
RGEPRR HC E8 40 A AL BEISHE R . tbsh,
BEFE T RS iR A R e T B A B B, A bR
R Y B A S R AR TR, L R R TR
HEBC 3 .

2.5 AETEESEXLEBH SO, HEM kBT

B 5 R SMAUR AR IR Ly T i SeThiR
EIREE TESMME DL R RS A3 1 400 1 » min™
MEEFEH 2 200 r « min ' FAFHET , SO, HEBHY
LR,

B 1 5a A1, AEAMSE T, BEE B RS I, &
EL B T EE-S IR A BB SO, HEL 2 PR B .
5 D100 #HLL, A T EE- S4B SRR T RE & &
RIS, SO, HEp AR B AR b FH#a % Bulo AN
Bu50 il D100 #H t SO, HEjk &% ¥4 7 08 4 51 A
8. 43% N 41. 99% , 5 5b i T EE-SeimIR AR
IR S S

Hi [ 5¢,5d AN, MU AR T . BEE TR A T
B S FRBHE SO, HEE R ET 8 - X 2 T REA
FL AT EIS I, B A B, SO, HEE T E 5
D100 A5, A T EES BB, TEE-SMiR A8
BHY SO, HEBTH®, SAME M LGS 8 K
B KBS 1 400 r » min ' R, Bul0, Bu30,
Bu50 1 D100 #H t SO, HEMR V-3 THiE K31 5524,
67. 20201 118. 76 %0, S5 & 5b H AR B & B £k

3 it

(15 D100 #HE, SevipUA R T BE-Se e &8
BHE CO, HE &, FEAMSHETT , & R SR Y
T AR T BE- S B AR CO, HERZ ¥
VAR, HFEE T R LB S SR 2 A m . 7E
AR T BEE A S CO, HEZ BTt =, Bl
ETESERMTE IRA BB CO, HEBY 5.

(2)5 D100 0, SevpUA R T B2 iiniE A
B CH, HEBUHZEA K 78 1. 0 X107 (9483l 4



HEo5H

BEAK A 45 e USRI T B ST B i AR A 761

SO, HEH/10-6

800 1000 1200140016001 80020002200
B /(r - min-1)

a JMEHE
10 1100
ofF SO, 190 ~
g — RS 180 &
‘?O 7+ 470 o
= 6F 100 £
Bt 150 &
= 3
| 140 &
2 3l 130 1H
2F 120 2
1k 110
G 1 1 1
D100 Bul0 Bu20 Bu30 Bu50
b SO, HE SE A BHRER
8_
sk 8D100
¢l @Bul0
£ & Bu20
= 5[ EBu30
% 4F @Bus0
2,
S 3
2
1
O 1 :: 1 KN ]
75
B Eo/%
c e RFEMEREHE 1 400 r o min™!
5_
N D100
4+ ABulo
% | ®Bu20
= 3 BBu30
% mBus50
22 =
o) =
|75} =
1 =
0 = %3
25 50 75 100
FAF /%

d BUEHH 2 200 r » min~1
5 SEMHLARE TR TR SO, Hi

Fig.5 SO, emission of different fuels
ARPREET &R AR CH, HEHEE AT =

ERHRR B
(3)5 D100 FHLL , Sy AR T -S89 iE A4

BHY N, O Hefms & T 8. ZEAMEE T, BEE H 1
FHE & A BN N O HERGE B =, T BE- 28Tl IR
ABREH N O HEfscE F D100 M B A Bt s 78 £
Tl T, 70 T B - S5 imIR AR B N O HEf %
FEARAK , S RNt 4. 14 X 1075,

(D) SEMMLR A T B SR A AR B2 3y
HEBCER T D100 A EEA BT T8, TESMRE T, & B
BHOEE IS HERCR R HEBOK AR, KA AT 4. 57
X107 FESA AT et T, & Fp T BE- S5 THIR B AR
S HE R MR B AR, S KRB A 5. 29X 107°.

(5)5 D100 AH H , SeThAILR A T - S8 v iR A 1R
SO, HERH . FESMEET, BEE | B R Hg
s TR SETHIR A BRI SO, HEBUCERIAE LT
P MR E T, BEE AT S IN, SO, HERE &
W L7t

S 30k

[1] JIN Chao, YAO Mingfa, LIU Haifeng, et al. Progress in the
production and application of n-butanol as a bio-fuel [ J .
Renewable & Sustainable Energy Reviews,2011,15(8) :4080.

(2] ZRKSKk, BT, E 25, %. BIRCEXH ML H A =% @

e bR L) ] R R B ARBL R, 2002, 42
(12):1609.
ZHU Tianle, WANG Jianxin, FU Lixin, et al. Effects of blended
ethanol on gasoline engine emissions and three- way catalytic
converter performance [ J]. Journal of Tsinghua University:
Science and Technology,2002,42(12); 1609.

(3] AR ZEAESTPENALE LN E ] $dbi T, 2002
(5).47.

ZHOU Qin. Physical harm and determination of formaldehyde in
indoor air [J]. Hubei Chemical Industry,2002(5):47.

[4] Sawyer R F, Harley R A, Cadle S H, et al. Mobile sources
critical review: 1998 NARSTO assessment [ J |. Atmospheric
Environment, 2000, 34.:2161.

(5] FESCHE. SEubpLph A T B S iR SRR R BB L iR I B 5%
[D]. E¥:[R¥ R, 2013.

FAN Wenjia. A Study of a diesel engine fueled with butanol-
diesel blends on numerical stimulation and test-bed [ D].
Shanghai: Tongji University,2013.

(6] EBgE, Bl BATRERE S HMLNERI]. BaRES
ZEH,2001(3):12.

WANG Xiaowei, XIA Zheng. The study for external combustion
engine question in mobile electric power plant[J]. Movable
Powerstation & Vehicle, 2001(3):12.

[7] Wallner T, Miers S A, McConnell S. A comparison of ethanol
and butanol as oxygenates using a direct-injection spark-ignition
engine[J]. Journal of Engineering of Gas Turbines and Power,
2009,131(3):032802.





