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ENVIEOMNMENTAL POLLUTION BY MOTOR-CAES EQUIFPED
WITH COMPRESSION-DIESEL ENGINES

Jaromir My stowsla

Deparment of Automotive Velucles Operation, Wes tern Pomeranian Unives ity of Teclnology

Summary. The paper presents unfavarrable phenomena ocomupang duonrg the operation of compeession Diesel
engires. Exhaist zas smolanes s degres was wsed & acomparative indicator. The changes talang place doring
engite operabonwere discussed according to the type of used firel ard engive operation paraeters.
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INTRODUOCTION

In recent years, a dymaric deseloprnent has taken place in rneans of road transport accom-
parded by a considerable imcrease i the naber of motor-cars equipped with compression Diesel
engines onowr roads.

It is rnportant to exarnine how it affects the natural evsivorene it and whether some techr-
cal, organizational and legal actions could be taken to counteract harrnfinl conseque nees. The use of
cornpression Diesel engines is cansed by irmplernertation of tleee basic recuire rments:

- lowr fuel conmuraption (fueleffcient operation,

- lowr exhanst gas toxicity, and

- high flexibility {good dynarnic properties).

To sobve the problern of fuel-efficienc v inprove rment and toxic ity reduction incase of engines
i heavyrload trocks, a new approach was necessary departing frorm traditional solutions. Continnons
tightering of standards and e gulations protecting the natoral ersirornerent as well as necessitywof the
reduction of costs convected with fuel conmmmption foreed mannfaetivers to achiese a substantial
progress. As the final result, we obtained technical solutions which, owing to lower fuel consurap-
tiory, heve reduced the global arnount of toxic components ejected by engines to the atmosphers .
Thus, the key probler allowing the flfilrent of the first two requirernents is to reduce engine fiuel
conswrnption. The third reguirernent st be consistent with the two previons ones baut at the same
tirve has to peovide the car driver with the full use of vehicle traction capabilities.

The design of combustion engines is subject to contirmons enhancernent in order o ixnprove
their operating pararneters. These ypmrameters characterise engine operational imdicators, such as
torgue or power output. With respect to compre ssion Diesel engines, an important indica tor is also
exbanst gas stnokiness. When analysing these popular indicators, one can state that mean effectnee
pressure being directly dependent on engine filling ratio has a significant effect on their walues. This
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gpuantity deterrmines what chae mass has reallyzot into the cwlinder daring the charging steoke. At
the samme time, it is possible to increase ite walue, for exataple byrengine supercharging, This canbe
dobe by using approptiate devices but this rmay necessitate taking awaya certain amoant of eneigy
which is needed fo propel these devices | Dymarnic supercharging, consisting in the use of wave
phenormena in inlet conduits, can alao be used for better cylinder filling. Ome should remetaber at
the same tirme that larger ¢ Winder flling with air allows better combustion of injected fuel dose and
at the same titne it decreases the toxic effect of exhanst gases by reduc ion of their sraokine sz lewvel

EXHAUAT GAR BMOKINESS OF INDIRECT-INJECTION ENGINES

Since the filling conditions for indirect-injection engines are worse than those for direct-
injection ones, it was interesting to exarnine experime ntally their exhaust gas sokiness level and
atternpt to reduce this indicator by using plant-origin fuels (RIVE ).

The engines being characterised with respect to their design by indirect injection to the
vacun charnber of the Bicardo Comet Ivbrk W type [2, 3] (Fig. 1) were used for the tests.

They are four-cylinder high-speed engines designed for propelling motor-cars (Volkswagen
cars) in the un supercharsed wersion JE and the twhocharzed version CV, the technical data of
which are presented in Table 1.

T . 1. Techrical characteristios of the tested engires [4]

JTE-type engine CH-type angine
Engine cyrele type four s imke with self iznton
Cylinder mnber 4
Cylinderblock corfignration i-live, single-rowr, wertical
Digechon system indnect
Combnstion chanber typs tathulert , Ricara Coemet Mark V type
Cylinderbor 6.5 nom
Piston s boke 5.4 nom
Sweptvohime ¥V 1.583 dni3
Compressicn raho = 23
Powrer rating 40 W 51w
Fated mtational speed 4500 v’
MManmuom torque 104 Hm 1353 Mm
Marmm torme rotabon spead 2000 ran™ 2600 ron™

Untl recentlsy; engines with that type of cormbustion charaber we e comrmonly nsed to propel
VW, Citoen, Feranlt, Pengeot, FIAT, Tovots, Tiazda and BIVW cars [2, 3, 4], a large ruraber of
which raove s on hational roads and therefore it was prposeful to present their exsirontme ntal e ffect
in the form of exhanst gas smokiness.
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Fiz. 1. Tarbualert contnistion chartb er of the Comet Mark V¥ type
1. glowr nwent, 2. spray noede, 3. glow phag

Test results for JE engine are presented in Figure 2.
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Fig. 2. Cunmlatve external charactensties for the snolaness coefhiment of TE engire fielled with Diesel
fiael O and bicfiel EMECE

The miniramr values of srnokiness coefficient ocour at different walnes of the rotation speed

of engines under testing, ie
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a) at rotation speed 2400 min in caze of the operation of wrsupercharzed engine of the JE

type fuelled with rapeseed rethsd esters,

by at motation speed 2700 min” in case of the operation of engine fuelled with Diesel fuel |

The raxiriuravalues of this operation parareter ocour at ide ntical rotational speed of engines
under testing {1200min"), which coresponds with their maxiranm load. The range of srokiness
coefficient differs for the tested engines.

Diifference in the smokiness coeffieie nt for both types of fuel ranges fror 0.2 1fn at rotational
speed 2700 rain” to 0.35 Lir at rotational speed 1200 min . Thus, a favourshle effect of BIWME on
errironmental contamination by the engine is clearly wisible, preserving the constant walue of its
other operation pararneters.

Identical exarninations were carried out on the twbocharged engine, obiaining the walues
presented in Figure 3.
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Fiz. 3 Cunmlatve ecternal chametershes for the snolaness coafhimert of C¥ engive fod [faelled] with
Diesel fael ON ard biofhel EMEOR

smaokiness k 1fm

For the supercharged engine, the smokiness curve iz also favourable i case of feeding it
with bio-fnel BWE . Differences hetween exhanst zas smolivess level of the tested engine amount
to 0.4 Ure within the whole range of nsefiul rotational speeds. The lowest-value of swokiness level
ocours at the rotational speed 1200 rain' for both types of fael ie. near the rasriraum torue of
a supercharged engine (2000 rain™), bt low smokiness level remains up to rotatioral speed 2400
toin, which corresponds to the maxirar torgue of supercharged enging . Larger ahsolute values of
exbiaust gas stnokiness level for supercharged engine rnavybe explained by worse conditions of the
formation of air-EIWE raixhire hecanse no adjstrents were caried out which are required when
supercharging the engine for obtaining larger engive efficiency [1].

Exhanst gas smokiress level of the tested engines fuelled with bio-fuel BIWE 1z lower for
the whole range of rotational speeds when compared fo the feeding with Diesel fuel Dhifferences
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in the value of smokiness coe ficient for the engine fueled with respective fuel types come up even
to 50% in faseonr of the feeding with bio-fuel BIWIE

The presented results of exhaust gas stnokitess exarninations for indirect-injection engines
are nsefil for carrying out frthe ranalyees aitning at exarmination of the e fect of engine operational
factors on aithorme contarnination in the ersironment.

CONCLUSIONS

When avalysing the study results, avigible reduction of the stuokivess level in corpression-
ignition engines fuelled with bio-fuel canbe oheerved.

Lt the same tire, modern desighe of heavir load track engines ecpuipped with dive ot ixjec tion
ensure better and more errironee nt-fiie ndly course of air-fuel roixtore combustion. This confirras
the trend of abandordng the use of indivec t-injection engines for propelling motor-cars due o larger
fuuel consurption and exhaust gas smokiness. It is consistent with the assumptions merntionsd in
the paper’s introduc tion.
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SZKODLIWY WPLY W POIAZDOW Z SILNIKAMI DIESL A N A ATMO SFERE
Stresremende. Ayl prmedstawia mekormystne gawriska wistepijgoe podezas pracy silmkdsr = zapdonem sa-
nocgrrnrrm Jakows kasnik pordernaarezy poshasel stopieh zadynienia spahin, Omdanono =nuary zachod=gee
w pracy sibmka w zaleseda od rodzmam mastescrararezo paliara 1 pararvetitear voh comech

Showa lhwerowe: sibmk, whysk komoroery, rod za) palrera



