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SELECTION OF RATIONAL ECOLOGICAL SAFETY STRUCTURE  

OF EXPLOITATION PROCESS MODEL OF EMERGENCY AND 

RESCUE VEHICLE WITH RECIPROCATING ICE  

 
Kondratenko O.M., Candidate of Engineering Sciences, Associate Professor of Dept., 

National University of Civil Defense of Ukraine, Kharkiv, Ukraine 

 

Power plants with diesel reciprocating ICE including emergency and res-

cue vehicles (ERV) and special equipment wich are on the operationl duty in de-

partments of SES of Ukraine are powerful sources of ecological danger factors 

that determines the ecological safety (ES) level of its accident-free exploitation 

process [1]. 

For implementation of complex assessment of efficiency of measures for 

ensuring of legislative normalized ES level of such process which was developed 

in appropriate management system (ESMS) [1] it is advisable to use the mathe-

matical apparatus of complex fuel and ecological criterion of Prof. Igor 

Parsadanov Kfe. Also during such assessment it need to presence the exploitation 

model for such reciprocating ICE that response to its purpose and/or operational 

conditions. For ERV such model now is absent. Proposed exploitation model is 

developed of the basis of averaged diagram of distribution of operational duty 

dutation of state fire and rescue departments (SFRD) of Kharkiv [3] and consists 

of following polygons:  

 
(1) Call waiting → (2) Call forwarding → (3) Combat deployment → → (4) Emergency 

and rescue works → (5) Clotting of equipment →  

→ (6) Going to the location 

 

In the study it was carrying out the comparative calculations for 16 variants 

of the exploitation model structure. Polygon «Call forwarding» (j = 1, t = 10 min, 

WFII1 = 0.1099) assigned to a known exploitation model «Traffic of a loaded 

truck on a suburban highway» that consists of 28 steady regimes and described in 

[1]. Polygon «Combat deployment» (j = 2, t = 8 min, WFII1 = 0.0879) assigned to 

a operation on minimal idle regime. Polygon «Emergency and rescue works» (j = 

3, t = 45 min, WFII1 = 0.4945) assigned to following alternative variants: Variant 

A – engine is turned off; Variant B – engine is runs on minimal idle regime; Var-

iant C – engine is runs on maximal torque regime; Variant D – engine is runs on 

regimes of exploitation model of wheeled tractor (consists of 19 steady regimes 

[1]). Polygon «Clotting of equipment» (j = 4, t = 15 min, WFII1 = 0.1648) as-

signed to following alternative variants: Variant 1 – engine is runs on minimal 

idle regime; Variant 2 – engine is runs on maximal idle regime. Polygon «Going 

to the location» (j = 5, t = 13 min, WFII1 = 0.1428) assigned to following alterna-

tive variants: Variant a – is equall to polygon «Call forwarding»; Variant b – en-

gine is runs on regimes of known exploitation model «Traffic of a loaded truck in 
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sity» that consists of 28 steady regimes and described in [1]; Variant c – engine is 

runs on regimes of known exploitation model «13-regime steady standardized 

testing cycle» that consists of 13 steady regimes and described in UENCE Regu-

lations № 49 [1]; Variant d – engine is runs on regimes of known exploitation 

model «8-regime steady standardized testing cycle» that consists of 8 steady re-

gimes and described in UENCE Regulations № 96 or known exploitation model 

«Traffic of a loaded truck on a suburban highway and in sity» [1]. 

For justification of choise of rational structure of ERV exploitation model 

it was carrying out the calculation of individual regime and middle exploitation 

magnitudes of criterion Kfe for all variants on the basis of improved mathematical 

apparatus of this criterion (see source [1]) and initial data set experimentally ob-

tained (see source [2]). Results of such assessment illustrated on Fig. 1. 

 From analysis of data on Fig. 1 can be seen that the best fuel and ecologi-

cal efficiency characterized the Variant С1b (Kfe = 48.6 ‰), the worth – Variant 

В2с (Kfe = = 14.0 ‰) and difference between tham is 3.47 times.  

On the basis of analysis of comparative calculations was formulated the rec-

ommendation about increasing of ES level of studied process – to provide ERV in 

its motion to the location of the same advantages over other road users as when 

heading to the place of call thru fixing such a rule in the traffic regulations [4]. 
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Fig. 1. Results of the study 

 

Thus, the study for the first time proposed a model of accident-free exploi-

tation process of emergency and rescue vehicles with reciprocating ICE on the 

basis of the averaged diagram of distribution of operational duty dutation of 

SFRD of Kharkiv and already known models, the structure of which was rational-

ized based on the values of the Kfe criterion. 
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