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EXPERIMENTAL RESEARCH OF POWER CHARACTERISTICS CAR
TOYOTA PRIUSIN THE MODE ELECTROMOBILE

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

Abstract. It is spent experimental researches of power characteristics of the hybrid car of Toyota Pri-
us in a car mode. It was produced by the calculation consumed electric energy, that consumes the
Toyota Prius at 1 km run at different speeds. The basic purpose of the traction storage battery as part
of hybrid power-plant of Toyota Hybrid Systemis defined.

Keywords: Toyota Prius, high-voltage battery, electric traction, electric, hybrid power plant Toyota
Hybrid System, power characteristics.

IKCIHEPUMEHTAJIBHOE UCCJIIEJOBAHUE DQHEPTETHYECKUX
XAPAKTEPUCTUK ABTOMOBWJISA TOYOTA PRIUS
B PEKUME JJIEKTPOMOBUJIA

O.I1. CmupHoOB, goueHT, K.T.H., C.U. Knumenko, crynent, XHAY

Annomauusa. [Iposedeno 3KcnepuMeHmanbhble UCCIeO08AHUS IHEPLEMULECKUX XAPAKMEPUCIMUK 2U-
opuonoco asmomobuns Toyota Prius e peswcume asmomobuns. Ilposeden pacuém nompebasemot
anekmpuueckoll snepeuu, komopyto Toyota Prius pacxodyem na 1 xm npobeea npu paznuunvix ckopo-
cmax osudicenusx. Onpedeneno 0CHO8HOe HA3HAYeHUe MA2060U AKKYMYIAMOPHOU bamapeu 6 cocmage
eubpuonoil cunosoti yemanosku Toyota Hybrid System.

Knioueswie cnosa: Toyota Prius evicokosonbmmuas akkymyasimopHas 6amapesi, s1eKmpuieckas msed,
NEKMPoMoOdUIL, cubpudnas cunosas ycmanosxka Toyota Hybrid System, suepeemuueckue xapaxme-
PUCMUKU.

EKCIIEPUMEHTAJIBHE JOCJ/I/UKEHHA EHEPTETHYHUX
XAPAKTEPUCTUK ABTOMOBLIS TOYOTA PRIUS Y PEXKUMI
EJIEKTPOMOBLJIA

O.1I1. CmupHoOB, goueHT, K.T.H., C.I. Kimmenko, cryaent, XHALY

Anomauis. [Ipogedeno excnepumeHmanvHi 00CAIONCEHHS eHePSeMUYHUX XAPAKMEPUCTIUK 2IOPUOHO20
asmomobina Toyota Prius y pexcumi enexmpomo6ins. [pogedenutl po3paxyHoK CnodCueanoi eiexm-
puunoi enepeii, wo eumpauac Toyota Prius na 1 km npobizy npu piznux weuokocmsx pyxy. Busnaueno
OCHOBHE NPUSHAYEHHS MsA20801 aKyMyaIsmopHoi bamapei y cknadi 2ibpuoHoi cunosoi ycmanosKu
Toyota Hybrid System.

Kniouosi cnosa: Toyota Prius, sucoxosonvmua axymynisimopna bamapest, enekmpuina msed, eiekm-
pomobinw, 2ibpuona cunosa ycmanoska Toyota Hybrid System, enepeemuuni xapaxmepucmuxa.

Introduction sions of polluting substances and minimisation

of negative influence on environment. Therefore

The main condition that faces developers of ve-in motor industry for today the special attention
hicles, is search of ways for decrease in emis-is given to questions creation of ecologically
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safe vehicles. Perspective and priority direction form base for carrying out of calculation by
of development of motor industry is working out electric base for carrying out of calculation of
and creation of electromobiles. electric energy which spends Toyota Prius car
for 1 km of run at different speeds of movement.
But for today electromobiles in comparison with It will allow to formulate corresponding conclu-
cars with internal combustion engines concedesions concerning profitability of hybrid cars in a
behind cost, technical characteristics and con-mode of an electromobile and defines basic pur-
venience to operation. Energy sources of elec-pose high-voltage battery as a part of a hybrid
tromobiles is traction high-voltage battery which power-plant of Toyota Hybrid System. This data
can compete to gasoline behind energy densitywill be useful by working out of a hybrid power-
The first step to working out of a non-polluting plant of new type.
vehicle is application on it of a hybrid power-
plant. It harmoniously unites positive properties Experimental researches of the Toyota Prius
of an internal combustion engine and electric

cars on different modes movements. Hybrid car of Toyota Prius 2001 was used for
experimental research which is located in labor-
Analysis of resear ches and publications atory of hybrid cars of chair of automobile elec-

tronics KhNAHU. The basic technical character-
Comparatively non-polluting car is the hybrid istics of the car are resulted in the tabl. 1.
car with a power-plant which includes in itself

an internal combustion engine, a traction electric Table 1 Characteristics Toyota Prius
motor, energy storage and a control system. Basic characteristi Prius-1
Therefore at the present stage it is necessary tp Capacity,A-houl 6
develop road vehicles with hybrid power-plants | Traction\Weight, k¢ 57
which the engine unites positive qualities of an| battery Voltage, Vv 28¢
internal combustion engine and electric [1]. PowerWyys, KW-h 1,7°

Motor power, kW 30
The most mass hybrid car in the world of Toyota Capacity, kv 43
Prius which enters into ten cars changed the |CE |Max. revs, r/mil 400(
world. Toyota Prius car has possibility to move Amount, cm’ 149¢
only on electric draught without internal com- iz capacity, kV 58
bustion engine application, therefore dynamic The maximum speed / on the drive, k|160/4(
properties of this movement directly depend on Acceleration from O to 100 km/hou 15 ¢
condition high-voltage battery. Condition high- Weight, ke 12"1(
voltage battery of hybrid cars and electromo- Blowou’t co glkir 10€
biles is their basic indicator economic and dy- 2

Average fuel waste, I/1(km 5,1

namic characteristics [2-3].

On chair of automobile electronics KhNAHU
the information-measuring complex which is
appointed for registration of key parametres that
characterises functioning high-voltage battery,
account of introduction of hybrid power-plants the_generator, an eI'ectrlc mOtO.r and Toyota Pri-
us internal combustion engine is developed. For

which can work in an elec-tromobile mode. Ob- definiti ; diti f blocks hiah-volt
ject of research - process of research of power, cfinition ot-a condition ot blocks nign-voltage

characteristics of cars of Toyota Prius without battery it is applied r_noblle'unlversal softwarg
internal combustion engine connection. The coreand. hardwafre to dlaghnosbmg' Off an electric
is the condition and operating modes high- (E/Iqoug)lnswent of cars on the basis of motor-tester
voltage battery which works as a part of a hybrid '

power-plant of Toyota Hybrid System. For an
adequate estimation of condition high-voltage
battery it is necessary to spend an experimenta
research by definition of dependence of currents
of discharge high-voltage battery on various
speeds of movement of the car in an elec-
trodraught mode.Results of real experiment will

Purpose and problem statement

Research objective is increase of ecological
compatibility and profitability of cars for the

At the beginning of the experiment the battery is
f:harged to 54% power with a battery voltage of
15.58 V to 15.67 V. Then automatically con-
nected internal combustion engine to charge
high voltage battery. When the battery is
charged to 70% of ICE is automatically disa-
bled.
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Experiment was spent as follows. For the ac-High-voltage battery Toyota Prius spends for
count of a bias of a highway, a direction and a 1 km of run in electromobile mode

strength of wind, the car at first moved at first

with constant speed in one direction. The current I _13,6501288_
of category high-voltage battery was defined. W= vV 30 =131 Wih/km.
Then movement was carried out in the opposite

direction with the same speed and registration of pyqfitability of the hybrid car of Toyota Prius in

a current of the category of the battery. Resultsy mode of an electromobile and full of power
of the spent real experiment on operation of theonsumption traction high-voltage battery ac-
car of Toyota Prius-1 in an eletrodraught mode cording  to  passport data has made
on the horizontal section a road in the streetq 73 k\W.h/km. The maximum distance which

Pushkinska of Khailk, in the form of depend- can overcome the car on electric draught has
ence of arithmetic-mean current high-voltage peen received

battery on speed of the car, It is shown in tab. 2

Table 2 Dependence of a digit current of the strag Sueatro = Whve :@213, 2 km.
battery, power and electric energy on speed ofdne W 131
V, km/h 10 20 | 3C _
IA 586 |10,07| 13,65 Given the _fact_ that the_ car can overcome the
P KW 1.6C| 2. | 3,0 Toyota Prius in e!ectrlc traction distance o_f
W, W-hkn | 167 | 14E | 131 2 km, the traction hlgh-\_/oltage ba_lttery energy is
used for movement in electric mode less
In an electromobile mode on one electric energythan 15 %.
of Toyota Prius can accelerate momentum to 40 .
Conclusion

km/hour, but in real movement it was possible to
support speed more than 30 km/hour. It is con-
nected by that at the further dispersal of the car
there is an automatic inclusion of an internal
combustion engine. Thus voltage on blocks
high-voltage battery has made from 14,98 V to

15,09 V. It means that condition high-voltage in basic. High-voltage battery consisting of hy-

battery of the experimental hybrid car of Toyota | . . . .
Prius, satisfactory, and voltage its stable. Theb.rld propulsion Toyota Hybrid System IS d.&
control system of a hybrid power-plant of the signed not to move the car on e_lectrlc traction
car of Toyota Prius supports an optimum level and damper is power, and is designed to collect
of a charge and optimum temperature high- excess energy released when the engine of inter-

voltage battery. Both these functions support Eﬁallk;ongues;tlor:eggderglt(iag;rlgargenerator when
long service life of the battery. 9 9y P '

The control system of hybrid propulsion car
Toyota Prius constantly ensures that during the
high-voltage battery is not discharged below
50% of its capacity and not charged for using
the internal combustion engine more than 70%

Calculation of the consumed electric energy on Refer ences

1 km of run of the car. Let's accept that voltage
high-voltage battery it is equal 288 V. The ini-
tial current of a charge of the battery from an .
internal combustion engine has made 16,4 A. 108 Ol CM)P?H;;_I C"é‘,‘ ZCSJI?_}]_KOB,ZEG-'EH-
The current falls on exhibitor dependences at the2 C HBaHHe}é)K%’ _O ALY, ST -
further discharge. Let's spend calculation of = MHPHOB 1) 7L, LHIKA GKOHOMIMHOCT] CICK
electric energy W which spends high-voltage Tp9M06mlB ../ OIL CMHPHOB n BICHH.K
battery Toyota Prius for 1 km of run in a mode CXmHOpral.HCI’IfOFO HAIIOHATILHOTO - YHI-
of an electromobile with switched off by an in- Bepentery iveni Bomomumupa  Jlani. —

ternal combustion engine, W-hour/km 2012. -Ne9 (180)Hactuna 1 ~C. 30-34.
3. CmupnoB O.I1. Bubip Ta po3paxyHOK mKepe-

— na skuBieHHS s enekrpomodins / O.I1.
W = | W [ﬂ, CwmupnoB // Haykoi Hotatku. — 2012. —
S Ne 36. —C. 260-263.

1. baxxunoB O.B. CunepretnuHuii aBTOMOO1IIB.
Teopist 1 mpaktuka: moHorp. / O.B. baxu-

where U — voltage battery, Vit — time, h;
S=V [ — distance, kmy — speed, km/h.
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