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PRINCIPLES OF CONSTRUCTION HYBRID POWER INSTALLATIONS

O. Smyrnov, associate professor, cand. eng. sc.,
S. Klymenko, student, KhNAHU

Abstract. A new classification of the hybrid power plant, that defines of their creating at the main de-
cisive principle: economic, energy and ecological. At creating hybrid vehicles in the budget segment,
the most promising is the economic principle of the hybrid power plant.

Keywords: hybrid vehicle, hybrid electric, hybrid power plant, construction principle, internal
combustion engine, electric motor, traction battery.

NPUHOUIIA MIOBYIOBU I'BPU/ITHUX CHJIOBUX YCTAHOBOK
O.I1. CMupHoOB, 10LIEHT, K.T.H., C.I. Knumenko, crygent, XHALY

Anomauin. 3anpononosana Hoea Kiacu@ixayis iOPUOHUX CUTOBUX YCMAHOBOK, KA BUSHAYAE IX
noHy008y 3a OCHOBHUM GUPIUATLHUM NPUHYUNOM. €KOHOMIYHUM, eHepeemudHumM abo eKoIOSIUHUM.
Ilpu cmeopenni  2iOpUOHUX  MPAHCHOPMHUX  3ac00i8 )y  OHONCEMHOMY  Ce2MeHmi  CaMum
NePCReKMUBHUM € eKOHOMIYHUT NPUHYUN NOOYO06U 2IOPUOHUX CUTLOBUX YCIAHOBOK .

Knrouoei cnosa: 2iopudnuii mpancnopmuuii 3acio, 2iOpuoHull eieKkmpomoodins, 2ibpuoHa cunosa
YCMAHOBKA, NpuHyun nobyoosu, OBUSYH GHYMPIUHLO2O 320PSIHHA, €LeKMPUYHULL OBUSVH, MS206d
akymynsmopua bamapesi.

NPUHOUIIBI ITIOCTPOEHUSA T'NBPU/IHBIX CHJIOBBIX YCTAHOBOK
O.I1. CMupHOB, 101€eHT, K.T.H., XHAAY, C.!. Knumenko, crynent, XHALY

Anomauyus. Ilpeonoocena Hoeas Kiaccugukayus UOPUOHBIX CUNOBbIX YCMAHOBOK, KOMOPAs
onpedensiem UX NOCMpOeHUe N0 OCHOBHOMY pewldaoujemy HPUHYUny: SKOHOMUHECKOMY,
OHEp2eMUUeCKOMY Ul IKonoeuveckomy. llpu cozoanuu 2uOpUOHBIX MPAHCHOPMHBIX CPEOCME 8
010021cem1om ceamenme CambiM NEPCHEKMUBHBIM ABNAEMC IKOHOMUUECKUL NPUHYUN NOCHMPOEHUs
2UOPUOHBIX CUNOBLIX YCIAHOBOK.

ABTOMOGiNb i enekTpoHika. CyyacHi TexHonorii, 8/2015



31

Kntouesvie cnosa: cubpuonoe mpancnopmuoe cpeocmeo, cUOPUOHbLL d1eKmpoModULb, cUOPUOHASL
CUNI0BASL YCMAHOBKA, NPUHYUN NOCMPOEHUsl, 08UeAMeENb HYMPEHHE20 C2OPANUsL, INEeKMPOOBULAMeb,

MA206a5 AKKYMYIAMOPHAsL bamapes.

Introduction

Research development adverse effects a motor
transport complex allows to determine two ways
influence of motor transport on the environment
it is not enough considering the high level of
eco-technology excellence.  Firstly, motor
transport consumes a significant amount natural
materials and raw primarily non-renewable and
deficit energy carriers such as oil or gas, and
secondly - polluting. These problems can be
complex addressed at the expense the
development and introduction hybrid vehicles
and electric cars.

At synthesis of new hybrid vehicle designer,
foremost, must decide a number questions. What
to be a car? What purpose it has to perform? On
what principles it being built power plant?
Therefore propose a new classification of hybrid
power plant that correspond various principles
of constructing:  economic, energy and
ecological.

Analysis of researches and publications

For today no single concept concerning con-
struction of hybrid power plants, each manufac-
turer inculcates its own version hybrid technolo-
gy. Hybrid power plants are classified by the
method connection of engines and storage to
drive: sequential, parallel, sequential-parallel.
Automobile  Corporation  General Motors
inculcates a sequential hybrid circuit in the
electric hybrid Chevrolet Volt. International
industrial company Honda Motor Co., Ltd.
develops hybrid vehicles Honda Insight, Honda
Civic Hybrid, Honda CR-Z and others for
parallel circuit. Automobile building
Corporation Toyota Motor Corporation lets out
hybrid vehicle lineup of Toyota Prius, Lexus
RX400h, Lexus GS450h and others on
sequential-parallel technology [1-3].

Purpose and problem statement

Research purpose — conduct is a new
classification formation of hybrid vehicles,
which takes into account decisive principle of
creating a hybrid power plant.

Object of research - the process of designing
hybrid vehicles. The new classification of hybrid
power plants still in the early design allows you
determine the decisive principle of construction:
economy, energy, ecological.

Economic principle of construction
hybrid power plants

Economic principle implies construction of a
hybrid power plant in the budget segment. This
means that electric drive will cost no more than
30% of the value of basic automobile. Traction
electric motors realize the maximum moment on
the start at small frequency of rotation, so they,
unlike ICE, demonstrate high  energy
economical at sustainable speed 6,94...8,33 m/s
(25...30 km/h.) (fig. 1).

Dependence relative distance run on the speed
of the car with ICE received from the typical
fuel characteristics of sustainable car movement
[4], %

D = 2min 10006 )
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where Qmin — minimum fuel consumption,

1/100 km; Q. - current fuel consumption,
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Fig. 1. Ilustration economic principle of

building hybrid power plants

According fig. 1 movement on electrical drive
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hybrid vehicles, which created for economic
principle, occurs approximately to a speed of
11,1 m/s (40 km/h.). The further overclocking
expedient to using ICE. At this ratio of the
power of the electric motor to the power ICE is
within 1/3...1/2. Positive qualities of a hybrid
vehicle, such as the movement on electrical
drive, charge unit traction battery from
stationary electrical grid are stored.

The economic principle of construction of
hybrid power plants optimal use economic
opportunities a traction electric motor and
internal combustion engine and is the most
promising when creating of hybrid vehicles in
the budget segment. By the economic principle
built a few hybrid vehicle concepts which are
creat at the department of automotive electronics
KhNAHU based Tavria Pickup and Lanos
Pickup [1,2,5].

Energy principle of construction
hybrid power plants

The energy construction principle of hybrid
power plants considering the motion a hybrid
vehicle from point view of optimal consumption
energy (fuel and electric power) considering
coefficient of efficiency of electric motor and
ICE. Calculations of effective energy ICE
released at the combustion of gasoline, carried
out on formula, KW-h.

H,-V-p
=p.—4 = 2
Q. =7 1000 )

where n=0,3 - effective efficiency ICE;
Hu=44,0 MJ/kg=12,22 kW-h/kg - lower
combustion temperature gasoline Al 95; V — the
volume of spent gasoline, I; p=750 kg/m® - the
specific density gasoline Al 95.

The point of intersection dependence fuel
consumption ICE of a speed that is built with the
typical fuel characteristics sustainable car
movement considering recalculating formula (2)
and dependence, obtained by results of
mathematical modeling in economical vehicles
mass of 1200 kg which apply traction electric
drive and considering coefficient of efficiency
of the electric motor (nem=90%) corresponds to
the speed of the wvehicle about 22,22 m/s
(80 km/h.) (fig. 2).
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Fig. 2. Hlustration energy principle of building
hybrid power plants

According to the energy principle of building
hybrid power plants appropriate to apply
traction electric drive at speeds up to 22,22 m/s
(80 km/h.), and at higher speeds apply ICE. The
ratio power an electric motor to power the ICE
is within 1/2...1/1. To the car built by the
economic principles can be attributed Toyota
Prius versions 2 and 3 in which the maximum
speed on electric drive reaches 16.67 m/s
(60 km/h.).

Ecological construction principle
hybrid power plants

In constructing hybrid propulsion system for the
ecological  principle  movement  vehicle
throughout the speed range is exclusively on
electric drive and system ICE - generator sets
connected in the exhaustion of energy block
traction battery for its charge (fig. 3).
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Fig. 3. Hlustration economic principle of
building hybrid power plants
To implement the ecological principle of

construction of hybrid power plants must use
electric motors to high power, so the power of
the electric motor should be more power ICE,
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and the ratio of these power can be within
1/1...2/1. A typical example a car that is built on
ecological principles a hybrid electric Chevrolet
Volt.

Comparison construction principles
hybrid power plants

Work hybrid power plants on different
principles can be demonstrated for example to
overcome the hybrid vehicle European driving
cycle (fig. 4).

Ecological

33,3
2278 Energetic /I\
E22 21—
e
$16,7|  Economic /_\_IJ \
5,56 LU

0

0 195 390 585 780 1180

Time, s
Fig. 4. Example connection ICE

Part of the range speed is overcome the help of
electric motor, and the other part by means of
ICE. When reaching the appropriate speed for
the realization of economic or power principle
construction of hybrid power plants connected
ICE.

Conclusion

For the purpose of increase competitiveness and
economic attractiveness ecologically friendly
vehicles they should be realized in the budget
segment, and the functional capabilities and
performance characteristics exceed the best
foreign analogues, example, such as, the Toyota
Prius. In the formation of hybrid vehicles in the

33

budget segment the most promising is economic
principle of construction of hybrid power plants
that implements all the main positive qualities of
hybrid vehicles such as the movement in mode
electric, charge traction battery from of station-
ary electricity network and others.
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