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Experinenta] Study on D ese] Engmne Fueled w ith
EthanolD eselGaso]ne Blends
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Abstrac:t The haonogeneaus and staple ethanol diese]l gasoline hlend fue] is fomed by using gasoline as the solubilizer The Perfom.
ance experinents are carrigd outon |35 sigle cylinderg valve diese] eng€ine wit d ifferentm xture rate of this new b lend- fue] and dif
ferent nozzlemajes The results show the pllowing conclusion§ fueled wit appropriate rate ethanol d esel 8asoline hlend ﬁle’l the en
gine power oufput and fue] ecanany of engine keeP he same jeve] to those of d iese] fue] operaton while the sootand N, emissim de
creased remalkab]y at e same tint;: £n ition delay Periad pro]ong§ n— cylinder mean tamp erature decrease§ caon pustion velocity
beam es highe}‘ amhustion duraton hecanes shorter W hen HI. conica] $pray nozzle and the FpoGls blend fue] are used he fuely

airm xngvelocity and the hanofeneous ofm Xture are mproved n the whole operaton range in cylinder Pressure and mean tempera

ture are hoth Jower moreover soot and N(), €m isspn are dccrcascd
2 £ X

pren xed combustion mode
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E Hhano] s a hio fue]made fram Plants and CIOP,S
the characteristics of reprodjucihle and enviomenta]
protectionmake the researches of its application on o
tema| canpustion engine are {ocuse] much attentpn
upon W herever hane or abroud there are many re
searches on ehanol]' 2 Now ethano] fue] has heen
extended and apPled t©0 ga]ne engne successfu]ly
H(Weve7r there are sane prohlams and d ifficulties on
the application of ehano] fue] n diese] engine and it
is sti]] at researching stagé’ 4

E hano] molecule contains with 34. 8% oxygep
ethano] has the characterjstics of Jow Heoretcal ajr—
fue] ratjo and wide i€nition rangge wh ¢h can inprove
anbustiog ethano| and gasolne have s jlar charac
teristic:s lover cetane numhper and ViSCOSit}’ and 80od
consistency with each ohe;r but the characteristcs of
ethano] are different fran those ofdiese:l ehano| has
lower calorific Va1u§ hi8hergasificatpn htent heat and
bad consistency with diese] For gaso]ine can dissojve
w ith ethano] and diese] IESPGC‘[iVGI}’ tis Paper propa
ses same hanogeneous and staple diescholwhich fit for
diese] mging the canpustion Perpm ance experin ents
are carried out on 135 singlecylinder diese| engine
The effectof buming blend fie]lw it HL ( High d sber
sion and [ong peneﬂation) conca] spray nozz|®! on
the canpustion and enission performances of d gse] en
gine js researched
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1 ExpPerinent cond ition

Confection of hlend fue]

Cofection of hlend fue] adopts volume meq]od
and gasoljine is used 10 he the solup flizer of the ehanol
desel blend fie] which is confected 10 fit for diese] en
gine [or exampLe the b lend fue] s confced by60%
desel 20p4 ethanolando(p; 8aoling It & abbrevia
ted as (0 fue,l suphsequent hlend fue] © writen
nto shorenmng as this m]g: and 100%% diese] fue]lwil]
be written no k) For ccmparisog can hustion and e
m $son  performances of E) EISGIS EZOGIS
B20G0 bummg in diese] eng€me are researched i this
experﬁnen.t

1.1

Fue] consumption n experinent s switched mnto
the fue] consumption of diese] olpwing the consewa
tion of ene1gY princiPle
1.2 ExpPerinentapparatus and m ethod

The engine in experinent is135 sigle cylindery -
valve natura] aspjpration diese] engne Performance
can parison experinents are done accor]ing to constant
speed characterjstics at rated speed

On cond ition of 7% 0, 25 X 150° multi hole noz
zl§ bkend fuelwith different rate are used n canparg
son experinent
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Conjca] sPray nozle was jnvented by Dalijan un i
versity of technopgy at end of1970§ it isSmamnly ap
Plied o the research of DHPRC ( D ese] Hot Pram xed
Ccmbust'pn) (677~ HI conral spray nozzle is he sec
ond generaton of conjcal spray nozze [t can be seen
fran Fig 1, I experinent HL® | 5 140" nozze is
use(;l and tiP dianeter of needle d. 1. 5mm orienta
tion surface corner ang 163 i8140°.

Fi€ | Schematic d agram of HI, conjca] spray nozzle

L Need]e’ 2 Needle seating
3 (Conjca] proupemnce athead ofneedl(;

4 (Grooves on cone shape orienfaton surface
2 ExpPerin enta] resu[ts and d iscussijon

E ffects ofmulyunozzke and different rate

ofbknd fue]
Diese] perpmance canparison of fue|ng€with dif
ferent rate b lend fue] is hovn in Fg 9 on condition of
using7x . 25X 150° multi hole nozzle

It can he seen 1}1a:t soich fmetrica] fue] consump-

tion of blend fue] is apPreciahy higher than the one of
Ky fie] at Jow 1oa§1 and it 18 lover than stoichiamet
rica] fue] consumption of iy fuel atmi load it is a]
most equa] 10 stoichiametica] fie] consumptpn of K)
fue] at fu]] loag] Soot an ;ssion of diese] engine reduces
ranarkably at full pad wit different rate blend fue]
soot emssion of diese] engme s cpse O zero at J[ow and
my pad NO, emisspn js reduced afier huming hlend
fue] it ismore opvious at Jov andm d load but itw ]
not he ohvious at fu]] loag
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Fi€ o Effectson diese] engine perfpomance w ith
different rate of blend fuel]

2.2 Effcts of bend fue] and HI. conia] spray nozz

The exPerinent results which canpare H[, con cal
sPray nozle with multihok nozzk of njecting |) and
0oGl5 resPectively are own inFi€3 (Canparison of
ignition delay perpds can he seen n Fig4 Fran
Figi it can he seen that fe canparison of different {u
e] Pipe pressure§ ncylinder plesurgs

rate and L cy|indermean temperatures athO% pad

heat release

1200t Fuel supply advance angle: o—"5
1000} 15 °cA BTDC o=
% 800 /___.,:\--A
< 600 o .- o
59 400 __,_:9_:1_1—_-=‘:*""""'-0
200 i T
~ 2
—0—7X0.25X 150  EO Ra i
~o - HL 1. 5% 140" EO . ;
<& 7X0.25% 150 " E20G15 3 z
< HL ¢1.5X 140" E20615 | -~ a 2
O -D./.'z_\ 1
500 Heeanemegs—m=F A7 0
= 450
z 100
% 350
300 P —
= Ey
250 =g
25 50 75 100
p/p, /%
Fig. 3 Performance comparison of different nozzle
modes with different rate of blend fuel
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Fig.4 Comparison of ignition delay periods
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different nozzle modes with different fuel
Fran ahove canparion itcan he seen that NO
and soot emission reduce Eenarkaby with HL. 'conical
spray nozzle and ethanol diesel gasoline blend,s at e
same tine  Bnitpn defay is propnged correspond ingly
and j.cylinder mean tamperature decreasqs fuel ajr
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m Xing tine and mixjng rate jncrease Iemarkably these
can nprove the fomation of mn cYlinder hanogeneous
m '?(tun; f'na]ly hotPrem ixed canhustion of d gse] en
gine can he achieveq

3 (Conclusions

(1) (Gasolne can he used as the solupilizer of
diescho]l In appropriate rate fu]] solup e and stahle
ethano] diese] asoline hlend fue] can he confected A
boutzo% supstitutive rate can he achieved on diese]
engne

(2) After using ethano] diese] gasoline blend fu-
e’l diese] eng8jne emsspn character i mproved re
markab];’ soot and N(), emission are reduced Ohvious
1y when uspng H[. conijca] sPray nozle and fuelng
with Ep0Gl5 blknd fue] hanogeneity degree of n.cyl
nderm xture s inproved fur&le; camn hustion ve Joc 1y
will be hi8her ata]] Joad range the i cylinder pres
sure and mean t@nperature are lozve’r and NQ, and
soot @n ssion wil] hbe reduced sinu Itaneously the whole
can hustion Progress has the opvpus characteristics of
DHPC

(3) Experinents show that ethanol diese [ 8aso[ne
blend fue] has the characteristics of g0od atmjzatpn
per{omancg: good mxture fom atjon Cluantit}’ long &
njtion dejay period high canbustion velocity and short
canhustion duraton New fue] design Poect is good

AEE, EXiR, EA),

for achieving d ese] engmne hot Pram xed ccmbust'pr_l
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