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Abstract:Akindofoxygenateadditive, EGM, hasbeenproposedandtestedforusewithdieselfuelasameansofreducingexhauste-

missions.TheeffectsofEGMonthepower, fueleconomyandemissioncharacteristicsarestudiedonaDIdieselengine4JB1.Anul-

trasonicmixerisusedtoblendvariousEGManddieselfuelsinreal-timeastheyflowtotheengine.Theresultsshowthatsmokeand

COemissionsdecreasesignificantlywithincreaseinthefractionofEGMintheblendsathighloads.Theblendshavelittleeffectson

theNOxemissions.HCemissionsarehigherthanthatofdieselfuelatloads.
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　　Dieselengineshavethedisadvantageofproducing
soot, particlesandhighernitrogenoxidesemissionsand
arenowsubjectedtoincreasinglystrictemissionstand-
ards.Ithasbeenshownthatmanyoxygenatesareeffec-
tiveinreducingparticulateemissionsfromdieselen-

gines
[ 1]
.Ethyleneglycolmonoacetate(EGM) isregar-

dedasoneofthepromisingalternativefuelsoroxygen
additivesfordieselengines, withhighoxygencon-
tent

[ 2]
.Theobjectivesofthisstudyaretoinvestigate

thecharacteristicsofperformanceandemissionsina
dieselenginefuelledwiththedifferentproportionsof
EGM-dieselblends.

1　Experimentalsetups

Acommerciallight-dutydirectinjectiondieselen-
gine4JB1isusedinthisstudy, whichisa4-stroke, 4-
cylinder, naturallyaspirated, 57 kW dieselengine,
withdisplacementof2.77 L, boreof93mm, strokeof
102 mm, Compressionratioof18.2.Anultrasonic

mixerisusedtoblendvariousEGManddieselfuelsin
real-timeastheyflowtotheengine.

Puredieselandtheblendsofdieselwith2%EGM
(EGM2), 5% EGM (EGM5) , 10% EGM (EGM10)
byvolumearepreparedandtestedintheseexperi-
ments.Smokeismeasuredbyapartialflowsmoke
opacimeter(AVLDiSmoke4000).NOx, CO, HCare
measuredbyexhaustgasanalyzer(AVLDiGas4000).

2　Resultsanddiscussion

2.1　Engineperformance
Becausetheheatingvaluesoftheblendscontai-

ningEGMdecreaseandtheengineoperatingparame-
tersarenotadjusted, theenginepoweroutputsarere-
ducedcorrespondinglywhenEGM-dieselblendsare
used.Atlowenginespeed, theenginepoweroutputsof
theEGM-dieselblendsarenearlythesametothatof
dieselunderfullloadoperatingcondition.Butathigh
enginespeed, theyslightlydecreasewithincreasein
thefractionofEGMintheblendsunderfullload.

Fig.1 showsthebrakespecificfuelconsumption
(BSFC) versuspoweroutputfordifferentEGM-diesel
blendsandpuredieselfuelatspeedof3 600r/min.At
lowloads, theBSFCslightlyincreaseswiththeEGM
additiontodiesel.Atmedium andhighloads, the
BSFCforthreeEGM-dieselblendsisaboutthesameto
thatfordiesel.ButthedieselequivalentBSFCdecrea-
seswhenenginefueledwithEGM-dieselblends, itbe-
comesclearwiththeincreaseinenginespeed.
2.2　Emissioncharacteristics

Fig.2illustratesthesmokeemissionundervarious
loadsatthespeedof3 600 r/min.Itisobviouslythat
thesmokeemissioncanberemarkablyreducedwiththe
EGMadditiontodiesel.Themaximalsmokereduction
reachedupto57% comparedtodieselfuel, anditoc-
cursathighloadfuelledwithEGM10.Theimprove-
mentofsmokeemissionscanbeexplainedbytheen-
richmentofoxygenowningtoEGM.
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　　Ingeneral, theadditionofEGMindieselhaslittle
effectsontheNOxemission.Atlowandhighloads,
NOxemissionsofEGM-dieselblendsslightlyincrease.
Whiletheydecreasesomewhatatmediumloadsincom-
parisonwiththeenginefuelledwithpurediesel.The
cetanenumbervalueandlatentheatofvaporizationof
EGMarebothhigherthanthatofdiesel.Thehigher
cetanenumbervaluewouldshorttheignitiondelay,
whilethehigherlatentheatofvaporizationwouldex-
tendtheignitiondelay, resultingthatEGMhaslittle
effectontheNOxemission.

HCemissionsoftheEGM-dieselblendsincrease
withincreaseinthefractionofEGMintheblendsat
lowload, andthistrendbecomessmallerwithincrease
inload.

IncaseofCOemissionshowninFig.3, theCOe-
missionsoftheEGM-dieselblendsslightlyincreaseat
lowload, whiletheydecreaseobviouslyathighload

withincreaseinthefractionofEGMintheblends.The
EGM-dieselblendsemitmoreCOemissionscompared
topuredieselatalloperatingconditions, inparticular
atlowloads.

Fig.3　COemissioncharacteristics

3　Conclusions

TheadditionofEGMtodieselfuelchangesthe
physicochemicalpropertiesofblends.Theenergyden-
sityofblendsdecreaseswiththeincreaseinEGM.
Whiletheoxygencontentoftheblendsincreases,
whichhassomefavorableeffectsonthecombustionof
blends.Theenginepoweroutputsdecrease, theBSFC
increase, butthedieselequivalentBSFC decrease
whendieselenginefueledwithblends.Smokeemis-
sionsdecreasesignificantlywithincreaseinthefraction
ofEGMintheblendsathighloads.Theblendshave
littleeffectsontheNOxemissions.COemissionsslight-
lyincreaseatlowloads, butobviouslydecreaseathigh
loads.HCemissionsarehigherthanthatofdieselfuel
atloads.Alltheseresultsindicatethepotentialof
EGM-dieselblendforcleancombustionindieselen-
gine.
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固体氧化物燃料电池阳极材料 La1-xSrxCr1-yMnyO3-δ的合成及性能研究

马学菊, 马文会, 戴永年, 杨　斌, 刘荣辉
(昆明理工大学材料与冶金工程学院∥真空冶金国家工程实验室, 云南 昆明 650093)

摘　要:采用固相法制备 La1-xSrxCr1-yMnyO3-δ
(LSCM) 固体氧化物燃料电池 (SOFC) 阳极材料, 用 TG-DTA和 X射线衍

射分析仪分析了 LSCM材料中钙钛矿相的形成过程, 用 SEM、 直流四探针 、 交流阻抗等方法对合成材料的结构与性能进行

研究。研究结果表明:用固相法制备所得到的非晶产物分别在 1 250 ℃和 1 350 ℃下烧结 15 h都能得到单一的钙钛矿相,

对 LSCM样品电性能研究表明, 其电子电导率随温度的升高而增加, 在 850 ℃时空气状态下的电子电导率可达 29.2 S/cm;

LSCM交流阻抗图是有由两个半圆组成的, 显示出良好的离子电导率.

关键词:固体氧化物燃料电池;La1-xSrxCr1-yMnyO3-δ;阳极材料;固相法;电导率
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新型氧化添加剂 EGM影响柴油机性能和排放特性的研究

刘永启, 王延遐
(山东理工大学交通与车辆工程学院, 山东 淄博 255049)

摘　要:提出了用含氧柴油添加剂 EGM降低柴油机碳烟排放的方法, 建立了超声波 EGM-柴油在线混合装置, 在 4JB1直

喷柴油机上试验研究了含氧添加剂对发动机性能和排放特性的影响。结果表明, 在大负荷时随着混合燃料中的 EGM增加,

碳烟和 CO的排放显著降低;对 NO
x
的排放影响很小;在小负荷时 HC的排放增加。

关键词:乙二醇 -乙酸酯;含氧添加剂;柴油机;排放
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