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MAIN RESULTS OF COMPLEX CRITERIAL FUEL AND ECOLOGICAL
ASSESSMENT OF DIESEL ENGINE 2Ch10.5/12
FOR EMERGENCY AND RESCUE VEHICLES

In study [1] was developed ecological safety management system (ESMS) of
emergency and rescue power plants (PP) with diesel piston internal combustion en-
gines (PICE) exploitation process. In study [2] was developed evaluation conception
of its ESMS functioning efficiency, which involves calculated criterial assessment of
ecological safety (ES) level, indicators of which given in [3], and formulated main
requirements for such criteria. Most close to meet requirements to that criteria from
number of known is prof. Parsadanov complex fuel and ecological criteria Kge [4].
Calculated assessment of criteria Kge values for autotractor diesel engine 2Ch10.5/12,
description and technical characteristics of which are given in [5] is present in these
paper.

Purpose of the study is calculated assessment of ES level of exploitation pro-
cess of emergency and rescue PP, based on PICE, with using complex fuel and eco-
logical criteria on example of autotractor diesel engine 2Ch10.5/12. Object of the
study is ES level of exploitation process of emergency and rescue PP with PICE.
Subject of the study is values of complex fuel and ecological criteria, which describes
object of the study. Tasks of the study is: 1. Analysis of methodic and mathematical
apparatus of prof. Parsadanov complex fuel and ecological criteria. 2. Calculated
assessment of ES level of exploitation process of emergency and rescue PP with

PICE on example of autotractor diesel engine 2Ch10.5/12 for regimes of 13-mode
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standardized steady testing cycle. 5. Analysis of results of the study.

Solution of problem of the study. Mathematical apparatus of prof. I.V. Parsa-
danov complex fuel and ecological criteria Kee described in monograph [5] and
assumes calculation middle exploitation value, that is, the only for separately taken
exploitation model. For separately taken individual representative i-th operational
regime of exploitation model it apparatus can be modified and described by following
formulas.

Kpgi =N -(1—B;)=3600/(H, - 9,;)- (1 - Z¢; /(Z i )=
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where index i represent i-th operational regime of exploitation model; 4, — motor fuel
lower heat of combustion (H, = 42,7 MJ/Kg [5]); Nei — diesel engine effective power,
kW; Gy —mass hourly fuel consumption by diesel engine, kg/h; Gn — mass hourly
pollutant emission with diesel engine EG flow, kg/h; A, — dimensionless index of
relative aggressiveness of m-th pollutant as a EG component (Anox = 41,1; Apm = 200;
Acnam = 3,16; Aco = 1,0 [5]); h — number of legislative normalized pollutants in EG (h
=4 [1, 4, 5]); 6 — dimensionless index of relative dangerous of pollution for various
territories (for vehicle diesel engine 6 = 1,0, for tractor diesel engine 6 == 0,25 [5]); f
— dimensionless coefficient, which taking into account the character of EG dispersion
in atmosphere (for Ukraine territory f = 1,0 [5]); o — dimension coefficient for
converting scoring assessment of damage in the monetary (o = Ps [5]); WF; — weight
factor operational mode in exploitation model (relative lobar engine run time on i-th
polygon of exploitation model); n. — effective efficiency coefficient of diesel engine;
B — coefficient of relative exploitation ecological monetary costs; Z., Zs and Zs —
ecological damage compensation monetary costs, motor fuel monetary costs and total
fuel and ecological monetary costs, $/(kW-h); g. — specific effective mass hourly fuel
consumption by diesel engine, kg/(kW-h); P; — price of motor fuel mass unit (results
of choice of monetary equivalents units of Kge criteria components given in [2], Ps =
0,871 $/kg at Ps = 20,0 UAH/I, ps = = 0,85 kg/m?® and currency exchanging course at
December 2016 27,0 UAH/$); M,,; — torque of diesel engine, N-m; n,,; — crankshaft
speed of diesel engine, min™.

Diesel engine 2Ch10.5/12 is autotractor naturally aspirated two-cylinder in-line
four-stroke two-valve air-cooled piston internal combustion engine with internal
mixture formation and compression ignition; with traditional trunk-piston axial
crankshaft mechanism, cylinder diameter 105 mm, piston stroke 120 mm, piston-rod
length 270 mm, working volume 2.0 I, compression ratio 16.5; with nominal power
213 KW (at nes = 1800 min't), maximal torque 11146 N-m (at nes =1200 mint), middle
exploitation specific mass hourly fuel consumption 235 g/(kW-h); with direct
injection in undivided semispherical combustion chamber in piston by one-plunger
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high-pressure fuel pump of distributional type with all-regimes mechanical regulator
and hydromechanical nozzles; with weight 280 kg, external dimensions
693x687x%855 mm; with starting from the starter; made by Vladimir Tractor Plant. It
using on tractors, automotive chassis, selecting combines, asphalt and concrete
placers, mobile electric welding, water pump and air compressor stations [5].

Parameters of 13-mode standardized steady testing cycle as an autotractor di-
esel engine exploitation model describing in UNECE Regulations Ne 49 [3].

Legislative established on Ukraine territory requirements to PP with PICE ES
level indicators in historical dynamic describing in monograph [1].

Results of calculated assessment, which based on experimental data obtained in
[7], for autotractor diesel engine 2Ch10.5/12 and, that operates on 13-mode standardi-
zed steady testing cycle, shown on Fig. 1 and 2.
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Fig. 1 — Results of calculated quantitative estimation of complex fuel and ecological criteria Kre for
diesel engine 2Ch10.5/12 and 13-modes testing cycle
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Fig. 2 — Results of calculated quantitative estimation of components of Kge criteria for diesel engine
2Ch10.5/12 and 13-modes testing cycle

Conclusions. From the Fig. 1 and 2 we can see, that that ratio between mone-
tary equivalents of compensation of ecological damage costs Z., motor fuel costs Z;
and total fuel and ecological costs Zs are vary from mode to mode of testing cycle
and reaches maximum on modes of minimal idling (modes Ne 1, 7, 13). Values of Kge
criteria without taking into account weight factor value WF reaches maximum on the
mode of nominal power (mode Ne 8) and with taking into account WF value — on the
mode of maximal torque (mode Ne 6). Exploitation of diesel engine 2Ch10.5/12 on
loading characteristic with crankshaft speed of maximal torque mode (modes Ne 2 — 6)
by Kee criteria value is less preferred, than its exploitation on loading characteristic
with crankshaft speed of nominal power mode (modes Ne 8 — 12). Exploitation of that
diesel engine on modes with zero effective power (modes Ne 1, 7, 13) and also on
modes with low effective power (modes Ne 2, 12) is characterized by extremely low
fuel and ecological effectiveness. Middle exploitation value of Kge criteria (e.i. with
taking into account distribution of value WF by modes of testing cycle) is 43.989-1073,
and middle value (e.i. in case of equality of value WF for all modes of model of diesel
engine exploitation) is 41.204-10°73,
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A.C.Konocog - aovionkm
DI'BOY BO Canxm-Ilemepbypeckuii ynueepcumem I'TIC MYC Poccuu

INPUMEHEHME BOAHOI'EJIEBBIX COCTABOB C
YIJIEPOACOAEP KAIIMMU HAHOCTPYKTYPAMM ITPU TYIIEHUN
MOKAPOB U ITPOBEJIEHUU ABAPUMHO-CITACATEJBHBIX PABOT

[TpoGiemartuka JVCCEPTAIIIOHHOTO WCCIICTOBAHMUS OTIpeemnsieTCs
HEOOXOJMMOCTBIO paCIIUPEHUs] CIEeKTpa orHerymamux BemectB (manee OTB) u
MOMCKAa HOBBIX MEXaHU3MOB TYIICHUS TIOKAPOB HA TPAHCIOPTE MyTEeM MPUMEHEHUS
BOJTHOTEJIEBBIX COCTAaBOB  C YIVIEPOJICOJEPKAIUMHA HAHOCTPYKTypaMu (masee
BI'CYHC). Ilo cpaBHEHHUIO C CYIIECTBYIOIIUMH CPEICTBAMU TYILIEHHUS, TUAPOTEIN
AKOJIOTHYECKH Oe30macHbl M (PU3UOJIOTHYECKH Oe3BpenHbl. Takke, MpU TYIIEHUU
ouara moxkapa, BI'CYHC o0pa3yioT wu3onupymomee a’po30JbHOE 00J1aKo,
MPEMSATCTBYIONIEE AMUCCUN TOKCHYHBIX MPOJYKTOB TOPEHUS B OKPYIKAIOIIYIO CPEITy

[1].
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