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TAKING INTO ACCOUNT THE EMISSION OF FUEL VAPOR
IN CRITERIA-BASED ASSESSMENT OF ECOLOGICAL SAFETY LEVEL
OF VEHICLE EXPLOITATION PROCESS

KONDRATENKO O.M., GAPONOVA AS., MUZYKA B.V.,
VERZUN V.V., PODOLYAKO N.M.
National University of Civil Defence of Ukraine, Kharkiv, Ukraine

In implementation of complex criteria-based assessment of ecological safety (ES)
level of power plants (PP) with reciprocating internal combustion engine (RICE)
exploitation process it retional to use the mathematical apparatus of complex fuel and
ecological criterion of Prof. 1.V. Parsadanov K that described by formula (1) in
monograph [1] and improved in monograph [2].

It its structure (see formula (1)) there is value of total mass hourly emission of
accounting pollutants (AGy) (in kg/h) that is the sum of products of magnitude of
mass hourly emission of k-th legislative normalized pollutant G, in RICE exhaust gas
(EG) flow on magnitude of coefficient of ponderability A of such pollutant.

For solving of this task we propose to supplement the value X(A-Gy) of the
component A(RB)-G(RB) and to obtain its magnitudes by formula (2).

3600 Z,(Py) J
K:=mn.-1-p)-1000 = 11— -1000 =
fe = Me ( B) H, - Je ( Zf(Pf )+Ze(Pf)

_ 3600- N (M,,,,n,, ) 1 1000

h
Hy - Grye l+o-f- Z(Ak‘Gk)/Gfuel
m=1 9%0’ (1)

i_(Ak .G, )= A(PM)-G(PM )+ A(NO, )-G(NO, ) +

+A(C,H,,)-G(C,H,,)+ A(CO)-G(CO)+ A(RB)- G(RB), kg, ()

where A(PM) = 200; A(NO,) = 41,1; A(C,H\,) = 3,16; 4(CO) = 1,0 [1]; A(RB) =
= Aner = 38,4 [2]; Hy = 42,7 MJ/kg; 6 =1,0; f = 1,0 [1].

In the study implemented the calculated assessment for following 4 variants.

Variant A — «Reference» — with out accounting of emission of moror fuel vapour.

Variant B — «Large reservoir breathing affect» — with accounting of emission of
moror fuel vapour caused by large reservoir breathing effect.

Variant C — «Small reservoir breathing affect» — with accounting of emission of
moror fuel vapour caused by small reservoir breathing effect.

Variant D — «Full» — with accounting of emission of moror fuel vapour caused
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both by large and small reservoir breathing effects.

On the Fig. 1 are illustrated the distribution of magnitudes of criterion K on
regimes of standardized steady testing cycle ESC (UNECE Regulations Ne 49) for
autotractor diesel engine D21A1 (2Ch10.5/12 in accordance with GOST 10150-2014)
and for all variants of the calculated study. On the Fig. 2 are illustrated such
distribution of value of relative change of the criterion K.
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Figure 1 — Distribution of magnitudes of criterion K¢ on regimes
of standardized steady testing cycle ESC for autotractor diesel engine 2Ch10.5/12
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Figure 2 — Distribution of magnitudes of value 6Ky on regimes
of standardized steady testing cycle ESC for autotractor diesel engine 2Ch10.5/12

On Fig. 1 and 2 can be seen that taking into account the phenomenon of small
reservoir breathing has little effect on middle exploitation magnitudes of the criterion
Kr, namely up to 0.25 %, taking into account the phenomenon of large reservoir

breathing has essential — up to 6.25 % and the total influence are qual 6.75 %.

1. Parsadanov 1.V. (2003). Improving the quality and competitiveness of diesel engines based on
complex fuel and ecological criteria: Monograph. Kharkiv. Publ. Center NTU “KhPI”. 244 p. ISBN 966-
593-319-1.

2. Kondratenko O.M. (2019). Metrological aspects of complex criteria-based assessment of ecological
safety level of exploitation of reciprocating engines of power plants : Monograph. Kharkiv. Publ. Style-1zdat.
532 p. ISBN 978-617-7738-33-5.
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