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The Influence of Emulsified Diesel Fuel and Water Injection Method on Diesel Engine Performance
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Yuki Nakayama', *Yusuke Masui*, Masatoshi Iwai’, Koji Yoshida®

The purpose of this study is to compare the engine performance of emulsified fuel with water injection method. In the water injection
method, water was mixed with intake air and diesel fuel was injected into combustion chamber. The ignitability of emulsified fuel
was inferior to diesel fuel, and the ignition timing delayed as water in emulsified fuel was increased. When the injection timing was
advanced, the thermal efficiency of emulsified fuel was slightly higher than that of diesel fuel, because the ignition timing became
appropriate due to ignition delay. The thermal efficiency of water injection method was almost equal to that of diesel fuel.
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Tablel. Fuel properties

Diesel | W/0O85 | W/O70
Diesel [vol.%] 100 85 70
Water [vol.%] - 14.4 28.8
Emulsifier [vol.%)] - 0.6 12
Specific gravity [g/cm?] 0.831 | 0.856 | 0.867
Viscosity [mPa-s] 2.30 3.70 4.35
Low heating value [MJ/kg] | 42.58 | 35.68 31.27
Cetane index 52.5 44.4 -
Sulfur content [ppm] 9 23 -
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Fig.1 Crank angle at ignition and maximum combustion
pressure as a function of BMEP.

Maximum combustion pressure

1 : BRET « 2210 - Kbk 2 :

929

HRET - B2 (81 - Bk 3 : BRFLT - B - W



TR 23 EE BAAPEIFN FHBRAHE

WIGAICE KBNS 72 D, WIOT0 DS, Rk
ESN RIS A T D & AT IV TE BN
FHEIND. L, BEEENRED ERIZE-T
PREHER T DK D < 7 B HIEFNT 72 0 BREEI K
kit L, BREIZRRE KR OJEHZER L ORGMEE SN D
T EEZ LD, BEBREETE L, RAMIRICE
W, =Ly g RREHTER I & i L TRV b oD
IEMSEYE T OEEINIIEV IS < . 2,
7 BRI BN D SARIRI T D IRAIEERD
RICKY, ERURSENMEES N0 B 25,
KMEFHEDYEA, 12 [deg. BTDC] Tl T4 k2N BN 5
HOO, FRKEBWIERHEIZERETHD. T2, &
FEIREEIE ] B IRENE R RN B A T2 LTI T 5
HLOO, BHEIFFERETHS.

[ 2 (ZHEREMERR & IEMSEHNE S ORfRZ <.
W/O70 TiL, BABHESTIFY 16 [deg. BTDClDH4A, IE
LRSEEIAT 20T /) 300[KPa] LA F O A s Tk L
Do Tz, PREMESTES] 16 [deg. BTDC]DHi4 D IEEER
HFIT, FREITIEEAEER TN EDOD, =)L
T3 VIREL O IEBRBH SR TR, T R Iy
H#1 20 [deg.BTDC] T DKM 51k D IEREEAZh = [ T8 &
FIFRETHD DD, <L g L REI OB =R T
FAMRIZEBW TR L D TRV, 2, e
HEE 2@ RIS LT2GE, o~y a VIREHNC X D%
KIBAUZ K o T, BRBE K3 8 IERE 25 < 72
HEEZLND. WIOT0 D5, HER AT AH o CO &
ONHC I, BREME ST 20 [deg.BTDC]IC Tl Dk
BrE g L CEmvy. 72, oY g VB 2E—
7 PREE IR ARSI B TR & i LTI % b
OO, FROBAMRKCIHETT 5. Ziudk, (KAfw
TIIKRDEFEC L > THENBAET LD THY, H
R OEARTTIE R 7 o B38IC X B OfokifL i
£ o TR & OPEHARA MMM S, TEBREEIC RS
WCTH MR RHESEE L 2, IRz %
Z26N50, =Yg REND NOX IR & gt L
TIEF L, AW TIIAKRROEV WIOT0 123
WTHHBICIR T 5. £7-, AMEFHEICE > TH NOX
BREE TN & i U CTIR T 5. 24U, AKOBEIC
X0, BEEENREMET LD EEZ2 65,

4. fEwm

T LY 3 VRO IEBR B R IR & bl U T
WHOO, BREHEFFENE R OLAKEIND. =
~LY a UERENT, ARARTERCIE AT — 7 RETIE N
T50, FEAROEAMKICTETHRTTS. =v Ly

930

a VRBER OVKIESTE L b, NOX IREEITHA T 5. K
WEEHHE DAL, BEEAVERE TN & IZIERFETH Y,
HRKENBIZEAEAELRW. 5T, =vLT¥a
BREFDHEBIVERE (S KT 9T, EITIRBHETE oK
DIV aIBERICLD LHEREIND.

5. BEIW

(1)VE5EAth, H%im B, 74-740, (2008), pp.220-225
()it Hfth, H&as B, 74-743, (2008), pp.187-192
Q)R EIfl,  H AR 723 4R R R 23 5 U ERHE VI,
(2003), pp.163-164

Injection timing Diesel fuel W/0O85 W/O70 W.1.85 W.1.70
16[deg.BTDC] —o— A v B
20[deg.BTDC] —O—

40

|Engine speed 2000 [min™]

100,

~
[$)]

Smoke [%)]
()]
(@)

N
[$)]

=
o
o
(&)

0
0 100 200 300 400 500 600 700 800 900
Brake mean effective pressure Pme [kPa]

Fig.2 Engine performance as a function of BMEP.



