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Ratio of Ethanol and Ethyl Acetate on Spray and Diesel Engine Performance
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Abstract

The aim of this study is to investigate the spray
characteristics and performance of diesel engine,
direct injection, four cylinders and four strokes,

within a pick-up automobile by using diesel- ethanol-

ethyl acetate blends, compared with diesel fuel. In
testing, the engine speed adjusts from 1,000 to
3,000 rpm. The results show that blended diesel fuel
with ethanol from 2 to 5% and ethyl acetate from 3
to 5% are the best fuel

solubility, spray

characteristics and thermal efficiency similar to

diesel fuel, and fuel and energy consumption
increased slightly. However, addition of ethanol and
ethyl acetate decreases the density and heating
valve 3.29% and 9.96%. Blending ethanol over 10
percent shows that spray angle decreases 5.5
degree, real spray tip penetration decreases 36.62
mm, and fuel injection pressure decreases 2.98%.
The thermal efficiency decreases 18.56%, the fuel
consumptions increase 46% comparing with diesel
fuel, but the exhaust gas temperature and black
smoke release are lower than diesel fuel.

Keywords: diesel fuel, ethanol, ethyl acetate, spray

characteristics, engine performance
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(WNNBLY 6) FIdany Proximity switch 289U58n
AECO fiflszmzasiasy 035 mm anwllung
¥91% 10 Hz Uas 5282¥ing1 <10 % SN wananni 4
msﬁ@@izaqﬂﬂsd's”ﬂé“mwmﬂﬂfl,%aLwaﬂﬂﬂlﬂﬁﬂs:uaﬂ
\FOLIWES (MUNBLD 7) 2@ 500 ml wazgaradnig
aresaudsinuniudlasiuiinaniagssianiu
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FITAIAINURWILU BT BIAN UL UE (Opacity
density) 0 — 9.99 K(m™') #3a K/m
FINNNSANNNTZIIUNTBILASB I UAI ﬁmf
AALURITATTUILINYBITNLUG annslduddy
WINVBITOUUG (ANIBLAY 19) AoLNALYAAINLLIN
Wana 15) vasvenss ivaridwlawludinas
KUUAMILRIANIY 1ALETUATLIIAWILININALNDIA
ANNAK (BUNBLAY 20) wazAusidanlanasnain
Ln3a98NwinnENATaNwazlaua 0.001 kg Tadany
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G (RUNBLAY 17) ARAGINULABNALLIN (ANLAY
16) ULAZTAATUILINABNAIVBITNBUANDTA
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8.

’gﬂ']ﬁ'ﬂlﬂi”lﬂﬁiiﬁﬂm@d@ﬁﬂﬁﬂ

9. uuafliaed
5 » 10. nsaA@amde 11, LATRaEIUARLTA 12, ireedmiunnuan ruadie
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13. nszjnifia s 14, ANAN 15. aafaan
16. LIunaLIn 17. Tnanaad 18. LHIDIELLIINALLIN
19, JAMNATTRAIUMTIN 20. nadhAsnsAunNN LS 21, wieednAnaEasaUIBINAINATS
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A 3
31]7] 3 ?ﬂﬂﬂaaua&liiﬂu:’ﬂaﬁsﬂﬂu@l

ATN 2 ﬂ}/ﬂﬂillﬂﬂladiﬂ U%ﬁLLRzﬁﬂW?ZﬂWiﬂ@ﬁaU 2.3.3 ﬂ’]s"jms’]zﬁ“ﬁaua
a

o &l Ao
magamaﬁnﬂuﬂﬂ‘kﬁ‘lummau

FUITOUVDILATDILUG [13, 15] BUazZNATMN

A
1. aga"uaomiawuﬁ

o @ A 3 .

i FORD Ranger 2009 AMNMRINTUVILATAILUA (Engine power, P,) AN

Single cab AWl TaINRISINZLUIN (Brake Specific Fuel
srundaidainas Direct injecti . & o R
i e e Consumption, BSFC) AMuRuURaINaII Ui
dwamnszuengy (Cyl) 4
n3UBNGU X TN (mm) 96 x 102 Lu3n (Brake Specific Energy Consumption, BSEC)
USinasnszuangu (co) 2,497 co wazdse8NTNINNI9IAINNTaW (Thermal  efficiency,
2ANIFINAG 18:1 . A

s BTE) lasfumasauanuniin (2)-(6)

MasugIga (hp) /ANNIFITOL (pm) | 115 /3,200

wsediagaga (N-m) /01wi52500 (rpm) | 380 / 1,800

2. SUUFIMAT
— — _ e 2)
FULTULAROW NONAI w
" — 100
REATMIGIR naznifivsuuunaln
5 1AnY Pe = 27[1'?]\76 (3)
FANEMINARDL
M3 ARG rh/'
- TS BSFC = —- (4)
ANNLINTAUVDILAIDILWG (rpm) 1,000 - 3,000%50 P
& a 4 @ e
aindeiinagey D100/ snsungy A/
walungu B BSEC = LHV*BSFC (5)
ad o= o
anniltndoldu 80t5 C »
M3 UIEULUINGITA BTE = ‘e 6)

Usinoudand 20 mi mf LHV
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s A s &
T, = N2INVBILATIDILUUALUA (N.m)

m dsenTawnsasmings (%) laudl
UszfinSnmnissaiasasinsuduunnzuglinszn
Wosuuunalniasas 85 [16]

o a ed
AAINNAVBILNYIN

Ig

aanavaiaring

iy
N,

ANULTITALVBILATOILUG (rpm)

my= 0aIMTIMaVBINNNY (kg/sec)
LHV = @1anusaudnvatoaLnag
(MJ/kg)
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3.1 wamIsemsaulstidonas

1ugﬂﬁ4 waaINamM el sdidonasuaating
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D100 DE2E3 DE5E5
| -
DE5E5 DE10E5
= g
f=10 Hz
P, = 100 MPa

Pchamber = 1.0 MPa
TChamber =325K
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150

Real spraytip penetration, mm

Spray angle Real spray tip penetration Fuel injection pressure
° 14_?'23 143.56 138,36
L 140 136.24
s
5 120 +---
E 95.1
5 m"" "
s NN
f ol I H
NN

™

7

e

e %&

o

Spray angle, degree

D100

Fuel

%& ;:22525 7 RS N
DESE5S DE10E5 DE15E5 DE20E5 DE25E5 DE2E3

B, é& So00 %& 1o %§ e %& i

DESE5 DESE7 DE11E9 DE14E11

UM 5 MIATIIRAUQUANHIULVBINTAALTDINES

Iuﬁﬂﬁ' 5 WRAIHANNIATIAROUAUANBTULNT
a3 Teun yuasd () anus19TIved
038 () LAZANMNANDDINTRALTDINES (D) VO
ﬁm‘"umju A uazngu B Wouiuihguimanuin ms
14337 DESE5 A9 DE10E5 ldyn ¢ RN
17.85 paen udnsl9eineu DE15ES f9 DE25ES ¥in
Ihyn  0aaas 5.50 asm i atfipunuin T ud s
amusfinnsldiinagu DE2E3 A9 DESES ldyn 0
WANd % 16.28 a9 uan13ldiinaiu DESE7 f4
DE14E11 vilAyu ¢ anad 2.13 aaen yaeinTia
M1 X, MNIATIEIBVDININ 1:10 WU Ml
ﬂ&ju A {6 x,, 8989 3.65-36.62 mm wazslinai
ngy B A1 x,, aAA9 18.35-39.98 mm Waisuny
idudios wananit CRUUEDVE ARG ERIEHCE
AuEISIvesmUsdiuaacliiinin msldinau
ngu B W dyusiduazanusniativesssd
mﬂﬂdwmﬂ%ﬁﬁﬁunéu A
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@ e & a ' ' = P2
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ATV p;,y VOIUNNUA L TTORNIRDILDUNLIN
mﬂ“ﬁﬂm"’umjm A % 161 p,, a9833enas 0.76-2.98
LLa:mﬂ%ﬁ’mTumju B {f1 p,,; 808I30uaT 0.05-2.43
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A piy VOIAUNAN A Uazngy B wud waiungy
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BSEC, MJ/KkW-hr

BSFC, kg/kW-hr

32 60
- 55
16 —--an--ﬁn--EBSF&DEIOFj} ----- e g r S 50
------ o [BSFCIDEISES) ; ’ ﬁ.@{j{s&ﬁ#’{“ﬂ" 5
- 40
- 35
X
- 30 =
o
c
-5 9
=
- 20 ¥
L7}
15 ®
| £
|BTH(D100) 10 a-J
——+—— IBTH(DESES) |E
— + BTH(DE10ES) m o
0.5 -——s——ipHipEssEs) 0
— o |BTH(DE20ES) 5
0.25 ___'_BTH{DEEE" 1 -10
1 s
0.125 120
0 1 2 3 4 5 6 7 8 9
Engine power, kW
A Ay o ¥ o a &
(ﬂ) ﬁ“iiﬂuzﬂ]a\‘itﬂiadU%@]’ﬂi"ﬁu’]&luﬂi‘ﬂﬁaﬂﬂiﬂ&l A
32 — 60
e | — — nsrqmoo]J ]
'g ...... o BSFCIDE2E3) T 15
& 16 e BSFOBESES) o r S o[ + 50
3 [ :
E -+ BSFC{DEBE 1 45
J
b .
7] E
@ E
--------- 4 BSEC[DE14E + 15
1 * BTH(D100) 110
— « ! BTH(DE2E3 ]
= _._, BTH(DESES| . . _
3' 0.5 - —+—pm(DEE7] ' N T 0
= —o—, BTH(DE11ES) ' 15
g — . BTH(DE14E11 ]
G025 - R e I =12 e +-10
% 1
a E_ -15
0.125 L 20
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Engine power, kW

(1) suTInUBRIAIRIBUAN LTI TUdlsaadngy B

U 6 AuTINULVDILATOI gudn MU lraesnsun LN uALTa

Thermal efficiency,%
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lasnagaunaiutsIsey 1,000-3,000150 rpm
m ms:mugaqmmnLLsaﬂmJaaﬂq@@%”mmnﬁeimmu
& o gdn o . ¥ o oa e &
THRALTRE NARAWTALAWUIN W ualagaaniass
wuudl e P, aeasldnitay iasananninusan
dawdsdninhaudios msldihdungy A (69
waadluzUn 6 (n)) fldn B7E aaas winsldinau
ngw B % dd1 BTE wandanu lannislgsinaiu
DE2E3 uay DESE5 lwa1 BTE lnaidpanuiinagn

P2l o o a o
ATRTIREANRBINLIIWITLVAY Gnanamoorthi LAz
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et a A & A
Wuwaanaaaadilaandiauwdnaiflsenay ilanay
NUBNUALTs HinlWeraauvedaanTLanauny

6 :’ o A et =)
23AUIENAUVIRNNHALTR LLa:ﬂiuﬂgaLawmmLaz

PPN @ o o o X
Uffsernswnnd inlwnisien Insfsaysolau
laiawizadnads lutsnsnindunuaiugunis
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dz 1 v a a v dz
AU% FINAAUTZRNTAMIWMIANNTO UG [8]

Tunisasanutdy a1sldingy DESE7 D9

DE14E11 uaziinuw DE10E5 ﬁd DE25E5 1’1)?@1’1 BTE
A o o Ao A A
NAAY TIFDAARDINLINWIVEN [8] wax [11] LHasan
M INNNRTINYBILENINEALAZLENABZTIARNINNTN
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283 BTE [3, 8, 11]
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NUIIHIFLVBY Gnanamoorthi LA Devaradjane [11]
19 DE14E11
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wAn15 b 4% DESE7 wasiI®
a v & o oa A 'Y o Aae A
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[ ' A A & o v |a a
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A & v a o o oa Iy A
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I A % o Ao
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Exhaust gas temperature, C
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Engine power, kW
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@1 BTH anad¥auas 2.18-18.56 61 BSFC LANAw
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Engine power, kW
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