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A New Oxygenatin€ Additive EGM and [ts E ffects on
the Perfomm ances and Fm issions of)ese] Engmne
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Abstrac:t A kind of oxygenate add itiV§ E(M has been proposed and tested Pr use wit d ese] fue] as a means of reducing exhaust e

misspns The effects of EGVI on the pozve’r fue] econamy and emission characteristics are studied on a D] diese] en€ine 4 JB;, Anul

trasonic mixer is used to hlend varjousEGM and diese] fuels in real tine as hey flow © the engne The results show that snoke and

CO amissons decrease sgn ificantly with increase n the fracton of EGM i the blends at high loads The blends have little effects on

the NOx amissions HC eamissijons are h) gher than that of diese] fue] at pads
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Diese] en€nes have the disadvantage of produc ng
soqt pParticles and higher nittogen oxjdes am {ssjons and
are now suphjected 10 jncreasngly strct an issjon sand
ards Ithasbeen shovn thatmany oxygenates are effec
tive n reducig Particulate an sons fram dese] en
gmnes'!  EHYlene g]ymlmonoacemte( E(M) is regar
ded as one of the pram sing alternatyve fuels or oxygen
additives {for d ese] engine§ with h8h oxygen con
tenly  The objectives of this sudy are 0 nvestigae
the characteristcs of Perfomance and am $sons m a
diese] engine fuelled with the different proportions of
EQM-diese] blends

1 EXperinenta] seups

A cammercia] [ight Juty direct mjection diese] en
gineq JBy isused in this Study which isaq- SIIOk? 4-
Cylinde’r naumnly aspirated 57 KW diese] engin§
with disPlacementofy 77 [, bore ofgzmm  stioke of
102 nm Canpression rto of1g 2 An ujtrasong
m xer s used 10 plend various E(QM and diese] fuels n
real tine as theY fow 10 the eng€ne

Pure diese] and the blends of diese]withpo; BEGM
( HGWVR), 5% BEGM( EGVE), 10% BEGM ( EGMI0)
by volune are prepared and tested mn these exper;
ments Snoke is measured by a parta] fpw snoke
opacieter( AVL DiSndke4000). NO; () HC are
measured hY exhaust gas ana b’zer( AVLD 'Ga54000) .

7 Results and d scusspn
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2.1 Engine perform ance
Because the heating values of the hlends contai
ning FGM decrase and the engme operatng pParame
ters are notadjuste(;] the en€ne power outputs are re
duced correspond n&lY when E(M-diese] blends are
used At pwengne speegi the engme power outputs of
the EGM-diese] blends are near]y the sane t0 that of
d ese] under {u]] Joad cperating condition But at h Bh
engne speed they slightly decrease with increase in
the fraction of EGQVI i the blends under fu]] oad
Fi€1 shows the brake specific fue] consumpPton
( BSFQ versus powver output for different EGVI-diese]
b lends and pure diese] fue] at speed of3 gog ymmn At
low loads the BSFC sIBhtly increases wihh he EGM
addition © dese]l Atmedim and high loads he
BSFC pr three EGVI-diese] blends & about e sane 1
that for diese] But the diese] equ vaent BSFC decrea
seswhen engie fueled with EGM-diese] blends it be
canes clar with e increase jn engmne speed
2 2 Em gspn charctergtes
Figo llustates fe Inoke emssion under various
loads at the Peed of3 gog ymin It is chviously that
the snoke an ssion can he remarkahly reduced with he
EM additbn © diese] The maxinal snoke reducton
reached up 10579 compared © diese] fueJ and {toc
curs at high bad fuelled with EGMj(, ‘The improve
ment of amoke emisspns can he exPlaned by the en
richment of oxyg&en ovning 0 EQVI
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Fig. 1 Comparison of BSFC between various fuels
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Fig.2  Smoke emission characteristics

In genera]  the addition Of EQM in diese] has [ittle
efecs on the NO, emission At Jow and high loads
NO. emissions of HGQVI-diesel b kends slighty increase
W hile hey decrease samewhat atmedium Joads n can.
parison with the engne fuel]led with pure diese] The
cetane nunher vajue and latent heat of vaporjation of
EQVI are hoth hBher than hat of diese] The hBher
cetane nunpher vajue would short e Enition de}a}’
whik the higher laent heat of vaporgatpn would ex
tend the gniton delay resulting that EGM has littke
efcton the NQ), emission

HC amissions of he HGM-diese] blends ncrease
with ncrease m the fractpn of EGM m the blends at
low 1oa€1 and this trend becames snallerwith ficrease
in Joad

In case of CO emission shown in Fig 3 ©eCO e
m ssions of he EGM-diese] blends slightly increase at
low 1oad’ while they decrease ohviously at h Bh load

with ncrease in he fracton of FGM in the bends The
EQM-_diesel blends em it more (C() enjisspns canpared
t0 pure diese] at a]] operating Oondition;s n partjcular

at pw loads
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FE3 (0O enisson daracteristics
3 (Conclusons

The addition of EQM to diese]| fue] changes te
Physijcochenm ca] propertes of hlends The eney den
sity of blends decreases with the increase n FGV]
Whie the ox¥Ben contnt of the blends increase§
which has same favorah ke effects on the canpustpn of
blnds The eng€mne power outputs decreas; the BSFC
increasg but the diese] equialnt BSFC decrease
when diese] engne fueled with blends Snoke anis
sons decrease sign ficantly with mcrease in the fractpn
Oof KGM in the blends at high loads The blends have
litte effects on the N, emissions () emisspns slight
Y increase at [ow pad§ butopviously decrease ath 8h
loads HC em issions are higher than thatof diese] fue]
at loads All these results indicate the potntia] of
EMMI-diese] blend {for clean campustion n d ese] en

gine
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La StCr MnO, = (LSM) ( SOFC) , TG-DTA X
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