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Test Paper of Wuhan University of
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 (=#8
R Bl , transfer AC into DC _via[ # Ellzi' - circuit, and maintain
the generator voltage steady through SR> ,

2. The starter consists of Xi%?»ﬁ\if", transmission mechanism (f£35H144)
and_ 33 1| X

3. The engine |starting system is mainly composed of \%\'ﬁ%ip)
and control circuit of the starter GEZIHL) . ’ b

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

QR 4% Sk and :
5. There are me;ihlfl three types of engine speed sensors: magnetic inductive,
%9, ,’7\; and ‘7},,:%}\ iXi / _engine sigd Sensors.

6. The spa@M@s of traditi ontact-controlled ignition

system  (fi R KRG include _(’D@@% _ and_¢%

7. Automatic transmission (AT) shifts gear automatically according to

4/ ana BRUHE_ gy

8. EPS systein is classified into P, 3\4, pinion type electric power steering
and_ %4 3\2‘ E’)’B_féccording to the positionof the power mechanism.

9. ESP system \iﬁtegrates ‘the basic functions of electronic brake force
distribution, ‘—5(47\ m and Sﬁ%ﬁﬁ\:‘f?

10. Automotive electronic cruise control system uses Znﬁi’él%:‘l as the
feedback signal _and  keep the automobile spe\ed steady by

adjusting %%‘ );\]?Z\
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N II. Short-answer questions (42 points for 6 questions)

Q)

B

1.

2.

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)

— B ¥

What are the basic requirements of the gasoline engine ignition system? (6
points)
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How does the photoelectric steering wheel angle sensor (e 2k A1 53 5 A 1%
22) measure the steering angle and rotation direction? (6 points)
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4. What are the influences of battery voltage on engine electronic control systems?
(8 points)
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5. What are the components of hydraulic-drive automatic transmission (AT) and the
functions of these components? (6 points)
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6. The figure below is the schemaﬁc diagram of circulating-flow brake pressure

regulator  (FEFRENFISHE SV IIES) . 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 Aand the transmission ratio
of the retarding mechanism (JBEHLHY) 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

f tll; ired to start the motor, (3 point
0 ze\rao 9(; ;az{s) reqlu;r?e\‘EL 2‘; Bjﬂrtr e motor, SQ %)kqﬁ;)
100 .
T2 F e 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) ’

42
To(/; —N% = O

(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)
JOW -

i = —Z;T/Z"/(éb7/\)m
W -n [é\(ﬂ?‘loao_
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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, }Nith a molecular formula of CsHjs.
2) Napthenes, such as Cyclohexane, with a molecular formula of C¢Hia.
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, respectively? (6 points) —
)
ZCQ(’Hg + 15 — (beoy @0 MmOy = _z‘/—g ;%-3(@ )
2% 200
= Cin U Mo 198
&;:/ + zgg / RE % 7 MmOy > ST %'%/‘}’
SChHp + IS0r = IMtortbibe N
(xb  uge RN

(2) Air contains 23% oxygen by mass, please calculate the stoichiometric air-fuel
ratios (BRIRTSHALL) of octane and cyclohexane and benzene, respectively. (3
points)
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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)

BRI = (s 20X 6), + 14.51x00%+ 15.39% 29

= g2

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 BRI BALL), Z is the number of cylinders of the engine, n 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:

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

)7000 v/mA = v / 9.00S

W%: %08/ X D0% X’cf"‘o"/ o 77}

(2) The basic fuel-injection quantity of each cylinder per cycle. (4 points)
Se————
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(3) The basic fuel-injection time if the injection rate of the injector is 4g/s. (4 points)

e L. K xwo’s = Sms
Tagls

(4) The basic fuel-injection time if the EGR (#{i54§) rate is 20%. (4 points)
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