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1. Fill in the eblanks (2 points * 10 =20 points)

1. Modern automobiles generally adopt three-phase synchronous alternator (=#
Facig i) |, transfer AC into DC via =k circuit, and maintain
the generator voltage steady through - .

9. The starter consists of #5‘75447\./ _ transmission mechanism (F5EhHLHD
and EP} -

3. The engine starting system is mainly composed of, Dowex-SPPP I/‘,’\ , SthW oot
and control circuit of the starter GEZIHL) . ! e

4. The automotive electric system is characterized by low voltage, DC,

Ecu and  Acktw o\ . o

5. There are mainly three types of engine speed séln% “magnetic inductive,

and engine speed sensors.

20 | 42 | 38 100

6. The spark advance mechanisms of traditional contact-controlled ignition
system  (fil A F A KRG include and

7. Automatic transmission (AT) shifts gear automatically according to
?/%5-7‘3/ D andﬂ%%ﬁﬁg\

8. EPS system is classified into Egjzﬁ %‘e pinion type electric power steering
and \a% Z,(Dﬂﬂ)_according to the position of the power mechanism.

9. ESP system integrates the basic functions of electronic brake force
distribution, SomEsY @Fﬁnd ?9%? E?B

10. Automotive electronic cruise control system uses as the
feedback signal and  keep the automobile speed steady by
adjusting

Score | ) II. Short-answer questions (42 points for 6 questions)

1. What are the basic requirements of the gasoline engine ignition system? (6

f-%%gﬁ@% mﬁ,‘aevﬂr h@h wcanolw(y l/o({'plj{%
£ m)j%iawt /H?/‘ th/\f(én (;:gé@n@ﬁ y
OLWHM-@ z gn/‘ﬁﬂn time

1<

2. How does the photoelectric steering wheel angle sensor (s A4 3 i f% /&
223 measure the steering angle and rotation direction? (6 points

B 128 BEesL KB & 9 bR Mﬁm/:;;%;g BRA

3. The electric fuel injection system of the automobile controls the fuel-injection
quantity by controlling the fuel-injection time. How does it ensure the accuracy of

ﬁlel—ir}jection quantity? (8 points),, , ~ b &5 'ﬁﬁ %'sh ?‘/L }é\gfﬂ@%
Zg “fi.’@\g\f?ﬁbﬁw—éﬁ@db‘ 11 / s
@;ﬂ @%_4;@1 %% o 10E ShAEE 4eECU. EcuBBEIE

1201 E R B a)ripend FLdERGE PRI,




4. What are the influences of battery voltage on engine electronic control systems?

, %%;r;s@ 2 R BRIEBE T AR L A AR

5. What are the components of hydraulic-drive automatic transmission (AT) and the
fun;cét;‘(;> %\of thes% components‘7 (& %nts 'y /%_.& éf/\ % W, 175# 4 % éég 175%7%,7/%

2) 58 B #43 @/B{ZE,@L@M% §k/%i%%@//ﬁtééﬁ
13}%&%@7”% Fé‘?aﬁ‘?@ ¢ s BIAE ERR

[ (f
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6. The figure below is the schematic diagram of circulating-flow brake pressure

regulator (¥R IRENAHIZHESIFTEE) . What are the elements 3, 5 and 8
respectively stand for? What is the working state of pressure regulator in the

figure? (8 points)

Score
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III. Calculation (38 points)
1. (10 points) The minimum speed of an engine is 100 rpm and the transmission ratio
of the retarding mechanism (JBUE ML) of its starting system is 10: 1,

(1) If a torque of 360Nm is required to overcome static friction, in order to start the
engine, what is the minimum stall torque (the torque when the motor has a speed
of zero (stalls)) required to start the motor (3 points)

Toin = 20287 =46 m

(2) If the engine has to overcome 100Nm friction torque to keep it running at the
minimum speed, please calculate the driving torque when starting the motor under
such status. (3 points)

P= g575 -

W*w’b 2 /‘05?\/\)
9 NsTs ~

350

(3) If the efficiency of the starter is 60%, what is the input power required to start the

motor, in order to keep the engine running at its lowest speed? (4 pomts) .

CW

Ay - ke
n ¥ L 15K

p-

2. (12 points) Gasoline consists of a number of ingredients, these are known as
fractions and fall into three chemical series:

1) Paraffins, such as _Qc\tg_m\ei with a molecular formula of CgHis.
2) Napthenes, such as Cyclohexane, with a molecular formula of CsHio.
3) Aromatics, such as Benzene, with a molecular formula of CsHs.

The atomic masses of various elements are known as: H-1,C-12, O-16.
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(1) How much oxygen is required for complete combustion of lkg octane,

cyclohexane and benzene consume, respectively? (6 points) - .
oCgHig 1125 U= = & +76.° Iy GHe 7 %/z Kl £
ClHe + 7502 = plot 3H°  [K5Col4e > E ko

(2) Air contains 23% oxygen by mass, please calculate the stoichiometric air-fuel

ratios (BT HAEL) of octane and cyclohexane and benzene, respectively. (3

points)
292440, ) _
AF(CXng) - _J/.’i/ g c \L— 2.5 L4
gt 25

_ 91 X
R\:U.b\‘}n,) s %E@.(O_:l’ = \L}ﬁ
1§(Co M) XZ}\/ -

%)cgwg - \5\7.77> —
BF ) = W?%‘i-

(3) Suppose the gasoline has 60% octane, 20% cyclohexane and 20% benzene.
what is the stoichiometric air-fuel ratio of the gasoline? (3 points)

Y O\)A\:(%L\\) .| UULDﬁn )
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3. (16 points) The calculation formula of basic fuel-injection time is as follows:
1206
~ CZn

where G is the air flow (g/s), C is the constant related to fuel injector structure and
stoichiometric air-fuel ratio (EE%\,%EK), Z is the number of cylinders of the engine, » is the
engine speed (r/min). The speed of a four-cylinder engine is 3000r/min, and the intake air flow
rate is 30g/s. Please calculate:

e

(1) The amount of intake\ air of each cylinder per cycle. (4 points)
W=2 009y [min = LOT/S

o) LA

()’lka B (_1L x&o)’/s - O\}ﬁ/f

(2) The basic fuel-injection &uantity of each cylinder per cycle. (4 points)
N 7 :@\.
Smee W
N . % 2 DAB
((m = ———— == = 0.02 / r-
a  fuekmpes A e 0T

(3) The basic fuel-injection time if the injection rate of the injector is 4g/s. (4 points)

T: g :2‘ OM; U\bols —;LMS
" ks

(4) The basic fuel-injection time if the EGR (% {iff3F) rate is 20%. (4 points)

T;TOKVZOVJ = 245 mS




