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INTRODUCTION AND BACKGROUND

ü Thetransport sector is one of the main contributors to pollutant emissionsinto the atmosphere. Emissionsfrom vehiclesdamageurban air quality and causeserioushealth
problemsfor people. Bothpublicadministrationsandresearchorganizationsaremakingbigefforts to reducepollutant emissionsanda possiblealternativeto solveit is the use
of unconventionalfuels that reducedependenceon fossil fuelsand alsocanreduceemissions. Thevehicleemissiongroup(GEV)of the Centerfor Energy,Environmentaland
TechnologicalResearch(CIEMAT)has been testing different types of fuels in different enginesfor years,includingbiofuels of vegetableorigin and those from waste oils.
Currently,amongtheir projects,they are workingon the LIFE+ Biosevilleproject, which aimsto recoverfried oils to producehigh-quality biodieseland oxygenatedadditives
from wasteglycerinfrom biodieselmanufacturing.

ü Theaimof this work is to makea comparativeanalysisof gaseousemissions(CO2, NOxandHC)andnanoparticleemissionin numberandsizedistributionof a busengine(Euro
3) with different proportion of conventionaldiesel,biodiesel,waste cookingoil and oxygenatedadditivesfrom glycerin(diacetylglycol)(47.5% ConventionalDiesel,47.5%
Biodiesel,2.5%additivesand2.5%heptane). Thebususedispart (43%) of the fleet of busesthat circulatedailyin the city of Sevilleaspart of the serviceprovidedby the Urban
TransportCompanyof Seville(TUSSAM)andhasbeendriventhroughthe city of Sevilleduringthe month of Januaryfulfilling the busiesturbanandextra-urbanbuslinesin the
city.

METHODOLOGY

The measuresof polluting emissionsfrom the bus were
madein an urban busof the real urban bus fleet, an IVECO
City-ClassEuro3 bus. 3 lines were covered. The three lines
havebeenselectedamongthosewith the highestnumberof
register users. To ensure the validity of the data, 3
repetitions of each line have been made. The measuring
equipmentsinstalled in the bus were: an OBS2200 system
from HORIBA,an EEPSfrom TSIand a rotatory disk dilutor
from Matters Engineering. The bus circulated without
passengers,reason why the weight of the passagewas
simulatedwith sandbagsthat added1000kg. In addition, in
order to avoid the influenceof the driver on emissions,the
samedriverwasalwaysused.

ASSEMBLY OF EQUIPMENTS

Amongthe most relevantresultsobtainedwith this study in an urbanbus(Euro3) is the influenceof the addition
of 2.5%acetylglycoland 2.5%heptaneto the mixture of 47.5%conventionaldiesel(DC)and 47.5%biodiesel(B)
has on the emissionof nanometricparticles. It was concludedthat on averagethe total number of nanometric
particlesemitted by the enginewasreducedwhen usingthis blend a 60.19%(1.58E8 #/cc) when comparedwith
those emitted with conventionaldiesel (DC)as fuel (3.96E8). On the other hand, the sizedistribution showed
important changes. Theuseof oxygenatedadditivepromoted the appearanceof a smallernumberof particlesin
the accumulationmode(dp>24 nm), with an averagenumberof 4.92E7 #/cc, while the numberof particlesin the
accumulationmodeof experimentscarriedout with dieselwas1.37E8 #/cc.
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DC 12 11,43 13,36 1587,63 1,68 25,90 504,31 2,77E+15 2,66E+15

DC 27 13,93 7,07 1261,56 1,36 18,35 400,26

DC 32 11,17 6,91 1405,40 1,78 21,29 446,02 1,16E+16 2,68E+15

B30 D70 12 12,87 14,33 1426,95 1,09 22,30 452,64 3,08E+15 1,97E+15

B30 D70 27 15,21 7,36 1325,18 1,08 19,45 420,14 2,76E+15 1,65E+15

B30 D70 32 11,81 10,25 1552,07 1,44 23,21 492,86 4,80E+15 2,18E+15

B90

A10
12 13,73 10,94 1604,43 0,72 27,12 507,80 3,67E+15 1,64E+15

B90

A10
27 16,01 10,11 1430,44 0,50 23,79 452,42 3,41E+15 1,34E+15

B90

A10
32 12,30 8,92 1711,20 0,78 30,45 541,11 3,33E+15 1,19E+15

B95

A5
12 13,74 10,67 1442,58 0,64 23,94 455,71 4,24E+15 1,22E+15

B95

A5
27 20,09 5,48 1368,23 0,26 21,64 432,61 4,09E+15 1,28E+15

B95

A5
32 13,77 12,57 1672,79 0,61 26,43 529,05 3,82E+15 1,16E+15

B47.5

DC47.5
12 14,11 9,38 975,90 0,70 18,02 306,52 2,59E+15 7,75E+14

B47.5

DC47.5
27 19,37 10,35 1254,85 0,66 18,46 396,78 2,19E+15 7,94E+14

B47.5

DC47.5
32 15,97 9,25 1334,70 0,86 20,58 421,52 2,83E+15 1,00E+15

CONCLUSIONS


