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Vambol S.0., Mishchenko 1.V., Kondratenko O.M., Burmenko O.A.,
National University of Civil Defense of Ukraine

BACKGROUND OF MATHEMATICAL TOOLS BETA DISTRIBUTION
APPLICATION TO CERTAIN CHARACTERISTICS OF AEROSOL DIESEL EXHAUST
GASES DISPERSED PHASE

The ecological safety management system (ESMS) of exploitation process of power plants
(PP) with piston internal combustion engines (ICE) contains individual stages, the implementation
of which involves quantitative and qualitative identification of sources and factors of ecological
danger, theoretical and experimental investigation of their characteristics, development or selection
methods and means to bring them to the normative established levels and monitoring of the ESMS
operation [1]. In the case of PP equipped with diesel ICE during their normal operation the main
factors of ecological danger are emissions of nitrogen oxides and particulate matter (PM) from ex-
haust gases (EG) [1 — 4]. PM is dispersed phase of EG aerosol consisting of adsorbent particles (so-
ot cores) and adsorbate (unburned hydrocarbon of fuel and motor oil), coagulated together. At that
the basic characteristics of PM in their ensemble (mass, counting number, adsorbing surface area,
hydraulic radius) vary in a wide range as in individual sample and along the diesel exhaust tract,
and also depend on diesel mode parameters [1 — 3]. Thus, typical (obtained by averaging the results
of experimental and theoretical studies for various types of diesel engines operating under different
conditions) distribution of weighted values of mass, counting number and adsorbing surface area in
the PM ensemble on values of PM equivalent projection diameter within individual EG sample has
the form presented in the studies [2, 3] and shown in Fig. 1.
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Figure 1 — Averaged dispersed fractional composition of diesel PM (in original language —
Russian) [2]

As shown in Fig. 1, distribution curves of these random variables have the form with three
modes and have a character which much different from the normal distribution law. Mathematical
expectation and values of similar modes for the different characteristics of PM not match. Charac-
teristics of the distribution curve, which includes the central moments 2" ... 4™ order (dispersion
asymmetry coefficient, excess) for modes of the same PM characteristics also not match.

In connection with foregoing there is some interest of scientific character in getting the ma-
thematical description of the PM distribution laws. The results of such description (distribution law
and its numerical characteristics) also have practical value and can be used in computational studies
of EG aerosol motion laws in diesel exhaust tract and in aggregates of EG reducing the toxicity sys-
tem at forming of initial and boundary conditions. Features of beta distribution mathematical appa-
ratus detail discussed by the same authors by the example of geometric characteristics of typical de-
tails of mechanical engineering constructions (rolling bodies of bearings) in the study [5 — 7]. The
feasibility and application algorithm of beta distribution mathematical apparatus for the geometric
characteristics of construction elements of typical objects of Fire and Rescue equipment (manual
fire barrels) by the same authors reviewed in the study [8].
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Bambons C.0., Konopamenxo O.M.
Hayionanvnuii ynisepcumem yuginoHo2o 3axucmy Yxpainu

OBI'PYHTYBAHHS 3ACTOCYBAHHSA KOMIIVIEKCHOI'O ITAJIMBO-
EKOJIOI'TYHOI'O KPUTEPIIO JJIs1 OIIHKHA 3AXOAIB IIIOAO OCHAIIIEHHSA
JAN3EJIA 2410,5/12 ®IJIBTPOM TBEPJAUX YACTHUHOK ITIMamm

3abe3neueHHs IEBHOTO PIBHS €KOJIOTTYHOI O€3MeKH MpoLecy eKCIlyaTallii eHepreTHYHUX yc-
taHoBOK (EVY), mxepenamu MexaHI4HOT €HEprii SIKUX € MOPUIHEB] ABUTYHH BHYTPIIIHBOTO 3TOPSHHS
(ITIB3), Mae 311iiiCHIOBAaTHCh Ha OCHOBI BIJIMOBITHOTO METOI0JI0TIYHOTO 3a0e3neueHHs [1].

[Tpu po3pob1i HOBUX Ta MojiepHi3alli icHyrounx oguHuib EY 3 [1/1B3 BuHMKae HEOOX1IHICTh
y IPOBE/IEHH1 KOMIUIEKCHOI OLIIHKH TEXHIKO-€KOHOMIYHHUX, €KOJOTTUYHUX Ta 1HIIMX IMOKAa3HUKIB PO-
00TH X IBUTYHIB. ¥ TakOMy pa3i CTa€ MOXJIMBUM OLIIHKA €()eKTUBHOCTI 3aX0/1iB I0J0 MOJEpHI3a-
i1 IUIIXOM MOPIBHSHHS 3HAUY€Hb TaKuX KpuTepii. ¥ pobori [2] npod. .B. ITapcaganoBum 3amnpo-
MOHOBAHO TaKHM KPUTEpIii, KU OTpUMaB Ha3BY KOMIUIEKCHOTO MaMBO-EKOJOTIYHOIO, Marema-
TUYHUH BUpa3 SKOT0, IEPETBOPEHUH y [5], € HACTYITHUM:

Z —
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