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Technology (A)

2018-2019 Academic Year 2nd Semester, Course: Automobile Electric
Appliances and Electronic Control Systems, Closed-book Exam
Time: 120mins, 48 class hours, 3 credits, Total Points: 100, Percent in final
evaluation result: 60%, June 2019
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1. Fill in the blanks (2 points * 10 =20 points)

1. Modern automobiles generally adopt three-phase synchronous alternator (=#
Bl abl) |, transfer AC into DC via B #  circuit, and maintain
the generator voltage steady through 42 EZ

2. The starter consists of Ak A NL_, transmis\éﬁ)n mechanism (5B
and_JZ4) L3 \/

3. The engine starting system is mainly composed of. % LB . ’i\‘t in
and control circuit of the starter GEZIHL) . Y,

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

BAREER and
5. There are m\aii“ﬁ{y three types of engine speed sensors: magnetic inductive,
£ 4%« and £ LN engine speed sensors.
6. The spark advance mecﬁgnisms of traditional contact-controlled ignition
system  (fil KRG include At A5 EKEFand ik fpEEL
7. Automatic transmission (AT) shifts gear automatically according to
4198, 4288 Ena S AR HIE
8. EPS sys‘tem-i;%f;ssiﬁed into ﬁﬁ{a@?’b)ﬂx , pinion type electric power steering
and &% 9D ?‘\\\ according to thez\ﬁbsition of the power mechanism.

9. ESP system i\ﬁegrates the basic functions of electronic brake force
kb,
distribution, %h'ﬁi'&% and " -

10. Automotive electronic cruise control system uses $&1 5 A as the
feedback signal and  keep the automobile '«{p%d steady by
" ® L . - /

adjusting %’LJ‘W’\%\
N

L ¥

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

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

points)
% o LA E o g Ak AL ISE L AT b
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2. How does the photoelectric steering wheel angle sensor (8830 a1 At/

%2) measure the steering angle and rotation direction? (6 points)
£ o g ARZLAAIAR AR A £ R OR TR Fq o,
EAE o H A eBAR T LHHE B R 46 4 41 Ml Y 1R
L sk AR
ok BABER S, BEE ph", SAZST RIS EBRSAA
v DA, bEEHIRES ZER.
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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
fuel-injection quantity? (8 points)
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4. What are the influences of battery voltage on engine electronic control systems?

(8 points)

k. Land &ﬁ%,z‘%fmiﬁi%ﬁ #S BEREXE G2
oo e it ia, Kaptndid ok 5 AR Bzt brsEomnit.
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5. What are the components of hydraulic-drive automatic transmission (AT) and the
functions of these components? (6 points)

% EATAER. AdmndEA -4 Am s R EE
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6. The figure below is the schematic diagram of circulating-flow brake pressure

regulator (FEFRVEZNFGIBIE ST 2S) . What are the elements 3, 5 and 8
respectively stand for? What is the working state of pressure regulator in the

figure? (8 points)
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II. Calculation (38 points)
1. (10 points) The minimum speed of an engine is 100 rpm and the transmission ratio
of the retarding mechanism (JIEHLAY) 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)

#. BarEse
I Toins 22 =3 e

(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)

Aok 1% 55, g Az RmEENE

(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 points)
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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 Octane, with a molecular formula of CsHjs.
2) Napthenes, such as Cyclohexane, with a molecular formula of C¢Hi2.
3) Aromatics, such as Benzene, with a molecular formula of C¢Hs.

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, respm6 pomts)

2 G Hig +>{O = (@Hw +16C0.

QanﬁO 2 ’& 6@;'!’6;7,1/0 m, = }l‘}x‘fxﬂ =

v on

d K 12532 = 3.5k

3. !{33‘3 42

e %
2GH, v 1502 == )3¢0, *6H0 Vﬂ;=—x7rxfz 308 kg
7’ 32
(2) Air contains 23% oxygen by mass, please calculate the stoichiometric air-fuel
ratios (BB THREL) of octane and cyclohexane and benzene, respectively. (3
points)

A 35223y
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(3) Suppose the gasoline has 60% octane, 20% cyclohexane and 20% benzene.
what is the stoichiometric air-fuel ratio of the gasoline? (3 points)

A (3(x67'+5%xu,4 + 1adx20f) 2 23
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3. (16 points) The calculation formula of basic fuel-injection time is as follows:
. T = 120G
k T CZn

where G is the air flow (g/s), C is the constant related to fuel injector structure and
stoichiometric air-fuel ratio (B2 iR #ALL), 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: T

(1) The amount of intake air of each cylinder per cycle. (4 points)

gsﬁ 300o fmin = So r/g
A mEA L -1k, 20/l
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(2) The basic fuel-injection quantity of each cylinder per cycle. (4 points)
At é = 143

0.3

E- @2, o= 002g/cyck

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

. ooks/eycle o (¢ @ §2 B 207 1A
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(4) The basic fuel-injection time if the EGR (#“{ {i4iF) rate is 20%. (4 points)
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