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A Study on the Combustion Characteristics of DEE as an Alternative Fuel in Diesel Engine

FAE, HAF, o9
Kyunghyun Ryu, Junhyug Choe, Youngtaig Oh

Nt
e
_1&1

(')

ABSTRACT

Nitrogen oxides(NOx) and smoke emissions of diesel engine are regarded as a source of air pollution, and
there is a global trend to enforce more stringent regulations on these exhaust gas emissions. However, the
trade-off relation of NOx and smoke is a main obstacle to reduce both of them simultaneously. In this paper,
experiments were conducted with an oxygenated fuel(diethyl ether) as an effective way to improve the
trade-off relation of NOx and smoke. Exhaust emissions of diesel fuels with DEE were influenced by the
additive content of DEE and the injection timing. Especially, DEE effected more at the high engine speed and
load than at the low engine speed and load. Diesel fuel blended with DEE 10% was a desirable blend for the

simultaneous reduction of NOx and smoke.

F87]&80] : Oxygenated fuel(3H4ta 9 7), NOx(*H A2413HE), Smoke(® <), Diethyl ether(T] ol & o]
H]2), Diesel engine(t] & 7| ), Altemative fuel(thA]A )

1.HE

NOxs} v ed& 71 4 77k Aol stod, Mzt
uﬂzg LS A2 AbekE ,47:]] 7]-1 9\/1011\1 L=
2AE B0 ARstE AL uj g ofele 44
o ¥ 3t

el MEFEE AAAT7] A AFEE
AR 1B Wl A Axslr] do wjErtAE
AZA717] Y8k wrH el Axe ) A7)
AL F Fol FufFA F& o] &3t uj7]
T oM W E7t2E Agsts $AE HHo

o2& Azl AA

=

it

N
)3
)
= rgm(l

0, oz
o o I
oy Mgt STy o
oo o Wofr
= o
N

4o © o2

tllo
it
o ¥

E ood
o
=

F e
e ol
Jpe
2

i
ok
ot (m iy

>
>
obo
0
L
O
_&

oZ
=
e
N
[

,d
o ia
N

ol
o2 O

N
o
o
i
f
2o
re
o & g
[o

2
g
flo F
2
- f
—>|i
it
mo oty MU
gh
N
i)

oz 2

N
-~
>
lo
o
2,
[el0
o
X

L R oox
yo, o
Sue

s}
N

A7l S AT HeE &
o] W& 7bs FAZES) M6
] ]. BFAF A o B (oxygenated fu-
skE A717F = Ak

S
A7t e Egstel da

2
il
o
e R
2 M
e

a

il

N

4

L

1:;1? m\m
to 2 JW

B
e
%

HM9A HM6z. 2001 47



E4E MAANZoZAN w77k AE Ad
3 ATLES ARy, T. Murayama =7} B.
Likos 57 4E7 Fita A8 E Afel A7t
glo] -2 w77t R ES d3A7IH] o
HA wlAS gHHoR AAAZ v g
o). AT o] A% 2t ARTEY &3] of
stelo] dazkel 4 Ee7t A gy, st
Jol AstE o] &g Fol TVt @Akl B
she, T3 8ol dlHE FAME

ol A71Hz At

Young-Taig, Oh V& ZAH 214 o4 7%
A w7 M EE S AGA7)7] et 7€ A
& ¢} DMC(dimethyl carbonate)?) EFAEE o]
£33 AFHS EH A2 A5 N A xS 3
o8 #AI 9los DMCe w27t F71

DMM(dimethyl methane, dimethoxy), DEE(diethyl
ether), MTBE(methyl tertiary butyl ether) 58 &
47} gl ool W AT EE 2 FRAA
Azlo] A DMEE 79} &3ste] B85 4
718 459 &7t~ 544 DMEE 10%

7t AN ES dE AR
SR It B

a
L &
2 oy
e o

R
ye2esl
o o =¥ o .
T;r-?{ioﬁ-lfl‘_&:h
A
Y
)
o
o
Am
o
S
o
+
o
)

o
%g,
Z
o
W
Y
N

sl HE Rl ooX
lo =
W

Yamamoto

L
o
32
o

o
f
=
p‘L
32
)

48

BRARIS AT oA ERY

DEEE M&7F7}1 125 o] o2 vl - &1 74
o] o, wrdgo] thE A4 A sl s
ol A7 #e dAdgEA F3d
JodAE WA g BxAY &
52042t Ao gy 1@,
Aduetold v &R EFAE Y
b, et Edsto] AHgE A2l
o] Mevtrctes 4R 28 A87tE
Bt DEEE &2 258 44 4
dom, op2 gatrs dasg Ao 2
7FA L o] YA #e] AEE A}
tg4sidn Basm ok
2, BAM717F 238t A7) o) DEE
E HAMAEE AT A9 AH o2 NOxe
7232 W PME DEES) 3 7hekol| whe} 57
A Zastgon?, YA OAdr] g
4} DEE7} NOx ¢t PM o] Ak A 7jdel &+
Holop e Hize] 99 =2 Asne o
A7) el ¥ DEEY] 52 A7} gle 24A
o]t}
wmebA], & At A O FstEE A
o) wj& 7k Sl B-3817] 915k DEES

i ox

A

o oo
o o2 > a:) =
top g
ol o,
>,
o oY 2 Y
M HT ox do X

N
Mt

},

¥
o 32T

iy

Pl X5
2 H

oo R et Y ol
ol
N

[

>

oM.

WELs e TS 12

=
staa}t get 53], DEES H7He 245 £4HA 7]

| A8 71 8e S04, 471, 498,

HEAF A A7) dolw, Al ESLH Sfs|A] A]
o] i 7j@y-stet 7| HAEEE A o

et o8] Jejr 24 F UEF o
o Agel AbgE 71w AFAAE o
£ A}9kS 7hzt Table 13} 20] Ve et

=

o



Y7l hAdm 2 DEES] 2 BAdo] @ Ay

o)

Table 1 The specification of test engine

Item Specification
Engine model HD D4BA
Bore X stroke 91.1X95 (mm)
Displacement 2476 (cm3)
Compression ratio 21
Combustion chamber type Pre-combustion
Injection timing Variable
Coolant temperature 80+2°C

Table 2 The specification of test apparatus

Item Specification
HE-130
(35kg- m/9000rpm,
Dynamometer
eddy current type,

water cooled)

Pressure pick-up PE-100KJ
Charge amplifier Kistler 5011
Smoke meter HBN-1500

Fuel metering gauge | 31-74](150cc), stop watch

Exhaust gas analyzer | Mod. 588
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Table 3 Properties of fuels

Diesel fuel DEE
Molecular structure CieHaa C,Hs0C;H;s
C:H: O by mass 57:1:0 | 48:1:1.6
Stoich. A/F ratio 1:14.9 1:11.14
Molecular weight 226 74.1
Density[g/cm’] 0.84 0.714
Heating value[MJ/kg] 429 33.8
Flashing point[%] 48 -45
Oxygen content[vol.%] 0 21.58
Boiling point[°C] 210~325 34.6
Cetane number 43 2125
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Fig. 2 Engine performance with injection angle variation
under BMEP 0.16MPa at engine speed 1500rpm
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