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CALCULATION AND RESEARCH ITINERARY FUEL CONSUMPTION OFA
CAR BY ITS ACCELERATION ON THE DESIGNATED DISTANCE

Nikita Savenkov!

| have worked out a computing method of itinerarglfconsumption of a car by its acceleration
on the designated distance.

In the process of acceleration an engine spendsnaiderable part of power for overcoming
of inertial force and itinerary resistance. At t@me time the fuel consumption increases subsiigntia
if an engine behavior is not refined and not agmeitd parameters of transmission.

The solving of this question is especially actimatonnection with a leap of intensity of transport
streams, like in cities and on country roads, wéetls conditions for an increase number of cycles
of acceleration and deceleration of a vehicle.

The suggested strategy permits to make a rightcehoi mechanical advantages at a designated
earlier number of transmissions and appropriatdése transmissions load factor of an engine.vgi
a possibility to recommend the results of analfmisdesign of a car transmission, in particularrgea,
like mechanical and automatic.

The use of hydromechanical gearboxesaardmatic transaxle (CVT type) joint with electroni
systems of their control will supply the rise of average effective coefficient of efficiency of angine
in the process of acceleration of an engine ofraonathe basis of increase of an overall performance
of transmission and will result in reduction ohirary fuel consumption.
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1 Purposes of the article and the formulation of resgch problems

The main purpose was put in the article on theshafsihe technical characteristics and experimeddtd
to carry out regular researches of influence odl lfzector of the engine on fuel profitability of thar at its
acceleration to its admissible in the given coodsi of speed of the movement (for example, 60 Kior/h
a settlement) and to give the recommendationswaidtp to lower the fuel consumption in the case of
increasein speed. For achievement of the purpes®Hlowing problems were solved.

» to accept the criterion of optimisation for accatem process;

» to define the optimisation parametres;

* to create a mathematical model of accelerationgasic

* to realise a mathematical model in the program renment for operative and evident

representation of results.
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- To choose for the research the parametres of theret® car and to receive practical
recommendations about economy of fuel at its oparat

2 Statement of the basic material of the researches

As an optimisation criterion on which the comparatefficiecy of process of acceleration is definie,
weight of fuel mal, spent by the car is at passdgistance So by it. The chosen criterion of opgation
mal is valid only in case if in the decision of tiask the following conditions are satisfied:

Way So is identical to all considered modes of kza&on of the car.

1. Way So should be equal or exeed the greatest wagcaoéleration till speed Vmax from all
possible modes of dispersal of the car.

2. At each of the considered modes of acceleratierc#n for the way So should reach speed Vmax.
Otherwise the condition 2 is not satisfied.

3. If the car has reached speed Vmax on charactaristiasfer for it. Spent for the whole period of
such movement the weight of fuel will correspond.ma

4. In each of the listed variants of dispersal, thargehange should occur at values of speeds of
movements identical to all cases.

The fourth conditions is basic and gives a poggittib estimate fuel profitability quantity of tHael
spent not on overcome dispersal, and on a certage pf a way on which this dispersal took plates |
obvious, that such position is more objective fribra point of view of decrease in the travelling exge
of fuel.

As optimisation parametre the functiopekf(n) changes of a share of the usage of capa€ithe
motor from maximum. Size of expenses of fuel mal 36 variants of dependences of loading of the
engine, including linear and sedate functions H@een investigted.

The technique of definition of the travelling experof fuel with the account of intensity of disgérs
on the fixed distance is based on the theory ofctireand experimental data on fuel profitabilityitsf
engine (fig.1).

On 1 schedule presented on fig. on the verticad s&lues of the specific expence of fuel ge, on an
axis directed to the right, - frequency of rotatmfithe engine, mines-1, on an axis directed detp + a
relative share of use of capacity of the engine rmtd. The surface is constructed on the basis of
experimental data. Represented in drawing as amgeathe schedule corresponds to data under the
specific expense of fuel of engine ZMZ [1].

As initial data to calculation of parametre of opBation two groups of sizes — parametres of the ca
and optimisation parametres act.

All those sizes and functions which in the couré¢he decision of an optimising problem remain
constants concern set parametres of the car. Tlagem: maximum effective power engine. Nemax ,
nominal frequency of rotation of a cranked shafteafyine Nn, polinomial factors of function of the
engine under external and partial high-speed chenatics, gear into and transmission, efficiency,
driving wheel radius, weight of the car, factorregistance of the air environment, the resultedtfesea
of the car, factor of resistance of road at thaldsthed speed of movement, a corner of a bialseofdad,
the established speed of movement Vmax , speeau®wément at which there is a gear change.

The sizes which values vary in the course of ogation for the purpose of a choice optimum
concern optimisation parametres. Function conceuth parametreqk f(n) — relative capacity of the
engine depending on frequency of rotation of aladrshaft.

As initial data to calculation of parametre of opBation [1] cars GAZ 3302 “Gazelle”, and also the
above described restrictions necessary for perfoce@f calculation of criterion mal — SO = 866m and
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Vmax = 60 km/h were applied passport [2] and expental characteristics. Criterion calculation mal
was carried out for 30 variants of optimisatiore. ifor functions k= f (n). These defences were
subdivided into three groups — constant£lkconst), linear and sedate functions.
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Fig.1: Function of dependence of the specific espenf fuel from frequency of rotation of cranked
shaft engine and shares of use of capacity.

At constant values kn and corresponding capacity2( the criterion mal is equaled to the sizes
resulted on fig.3.
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Fig. 2: Capacity functions at constant valugs k
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Fig. 3: Dependence of the ittinenary fuel consumpficriterion of optimisation) on degree of
engine load factor (optimisation parametre) ahimdourse ok, = constdispersal.

Linear and sedate laws of change of parametre kh capacity engine corresponding to them
depending on frequency of rotation of a crankedtstra presented on fig.4 and 5.
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Fig. 4. The linear law of change of parametye k
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Fig. 5. Sedate the law of change of parametre k

During work performance numerical values of critaerkn have been received.
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3 Conclusions and prospects of the further researches the given direction

Results show in the evident image of the ittinerfagl consumption 1 on a load factor of engine in
the course of car dispersal. One of ways of impmoe@ of fuel profitability should consider the cait
and management of dynamics of its dispersal.

The offered mathematical model gives the chandevestigate fuel profitability at several ways of
dispersal. Proceeding from the received data fercttnsidered car a number of values of the expeinse
fuel is received. Thus it is accepted, that ircalles of automatic telephone exchange thre pdsssarme
way (866 m) and is dispersed till the same speed©@.

It is established, that the ittinerary fuel constiomp has the least value equal of 0,1250 kg/866 m,
corresponding to linear function kn7 (fig.4), itke most economic in the course of research frbm a
accepted variants has appeared a dispersal modeicit function kn with growth of turns of a cranked
shaft increases the value as the crow flies, pgghimough schedule points (fig. 4) 60% at 800 l(tes
and 80% at 4500 1/minutes the Worst has appeadisparsal mode knl10 (fig.5) at which function kn
changed under the sedate law, and the ittineraglydonsumption has made 0,1411 kg on 866 m. The
difference with a mode kn7 (fig.4) makes about 10%.

Comparing a curve kn7 with the diagramme of thesijgeexpense of fuel (fig.1) in co-ordinates kn,
n, we come to conclusion, that the minimum experigael at automatic telephone exchange dispessal i
accompanied by such function kn (OPT) =f(n) at \whiz each value n in a working range of turns there
corresponds such value kn at which the specifierge of fuel of the engine is minimum. On fig. 6 th
curve kn7 and function kn (OPT) =f(n) is resulted.

Starting with fig. 6 function kn (OPT) =f(n) almosbincides with function kn7. If to execute
algorithm of calculation of criterion of optimisati for function kn (OPT) =f(n) the received valuél w
make 0,1248 kg/866 m — result surpasses functi@n kn

Thus, the most economic for dispersal is such digrere kn =f(n) at which frequency of rotation of
the engine n during each moment of time is accomegaoy such share of Ipading k, at which efficiency
of engine for frequency n is maximum. To definetstunction probably by differential summaration of
function of the specific expense of fuel on a Valeak for each value n with the account of the emos
step. Hence, the most economic is the mode of diapeof the automatic telephone exchange,
corresponding to the maximum average efficienografine, etc. car systems.

Comparison of function Kn7 and Kn{opt)
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Fig. 6: Comparison kopt) =f (n) and k7
The most economic modes of dispersal of the ctr thie step gearbox which does not allow to receive
in each point of a range of capacity of automatleghone exchange an optimum combination of sizes k
and n which causes the maximum efficiency at demdmdpacity are considered and defined.
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The increase in density of some transfer numbergplication of multystage transmissions) alldws
raise average efficiency of the engine in the a®wts dispersal. Still more effect can be reached at
installation of variators that provides the greatpsssible efficiency of the engine on all range of
demanded capacity. The further direction of redesmcs creation of algorithms of definition of an
optimum operating mode of a variator on the bak@gptmum function of degree of use of capacityhe
engine in the course of dispersal kn =f(n) accaydmengine characteristics.

The method of definition of fuel profitability ohé car considered and offered for calculationgsat i
dispersal is offered for researches of modes gbedsal of other vehicles with the account of their
dynamic properties.
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