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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
No. I mlm v v | Vl)VI VIl | IX | X | Total
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L. Fill in the blanks (2 points * 10 =20 points)
1. Modern automobiles generally adopt three-phase synchronous alternator (=48
Rl mE) , transfer AC into DC.yia
the generator voltage steady through !
2. The starter consists of

| circuit, and maintain

v transmission mechanism (FEEIHH)

and control circuit of the starter GEZIHL) .
4. The automotive electric system is characterized by low voltage, DC,
’?;‘-;2 \r and .
5. There are rnygizﬂy three types of engine Wagnetic inductive,
/™and ~L engine speed sensors.

6. The spark advance mechanisms of traditional contact-controlled ignition
’ ; 4
system (fil AR A KRG include D%/ and ]ﬂl bz’ [ .

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

ol

and__~ e

8. EPS system is classified into Wﬁn‘%ﬁype electric power steering
and : g to the positioﬁ“df the power mechanism.

9. ESP system integrates the basic functiQns of electronic brake force
distribution, /" and

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

I~

L

and \Z ﬁg%:é .
3. The engine starting system is mainly composed ofM_, _@L@

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

1. Wbat are the basic requirements of the gasoline engine ignition system? (6
points) “—

‘SOW’ON:
@. ;ﬁ i@%’l\/ﬂ ST

. B mp\%E .

2. How does the photoelectric steering wheel angle sensor (=¥ E1 R f 15/
%) measure the steering angle and rotation direction? (6 points)  _/. U

Coluetiion i
I i SR AR R AL
ATLITT U UL gz aseet A-BRT1EL.

% A BB DL B BB &b
pI UL wRzzae, %Ag%@%b%wf

- - s Sk

i%:?gw REFLR); % A B B RIEDFH
CIRIFRE, |

3. The_e.]gctric fuel injection systerm of the automobile controls the fuel-injection

quantity by controlling the fuel-injection time. How does ihe accuracy of

fuel-injection quantity? (8 points)

Solution-

Eou, Thip SR BE TR D24 £ Y\ &b
Fakid 18 Mg W& . Mg 25
R, T ERERAHE S T A
Wi, REHFEEEw. Wb ML
wHRE
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4. What are the influences of battery voltage on engine electronic control systems?
(8 points)

S . L preitiah 4 SR DERA
5 DETRGRE, BHE B 17}
B. BtF SnATE e I ED
%ﬁlﬂ%k? ITF . ;

5. What are the components of hydraulic-drive automatic transmission (AT) and the
functions of these components? (6 points) / Q

gO[AL‘b;OV‘- e % -

©. B A s bR e éf 1;&@;’%%32%

o. MWEEELE, #-49iE .

9. RAw Rk . Zeat s BUELEA R G

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

regulator (JEFRFRENFFISHE I TEITE) . What are the elements 3, 5 and 8
respectively stand for? What is the working state of pressure regulator in the

figure? (8 points)
‘ ! ‘—————‘\'A\z
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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 (JEIEHNL14) 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)

B o
Ce’b-kc’ 7M7V7/ %év__‘: /O = % NI

Zfﬁ 3b W

(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)

Csbintion -

/9° M~ 2 /2 2 [0 N~k |
Lt st L /No?fm.

ZF‘G [0 N-p~.

(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)

St VA SUEESLE VadRSyty )
4 75%e 955 v

§ /7'/5»2 > 1 JUS A

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 , with a molecular formula of CsHis.
2) Napthenes, such as Cyclohexane, with a molecular formula of CeHia.
3) Aromatics, such as Benzene, with a molecular formula of CsHe.

The atomic masses of various elements are known as: H-1,C-12, O-16.

HNI’I DNIC[NIH.-........-.
s@;‘:,{’%ﬁ;@{f;{,'-..'....'.“'-“.“.
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(1) How much oxygen is required for complete combustion of 1kg octane,

—

cyclohexane and benzene consume, respectively? (6 points)
Colution, @-2CsHis+ L0, bt -+ SH:0
miG), z /x %— T X ?6—#/& ;&a?j S
0. CiHz + 7 0, — beg ép/}p
e & #9 ?x 7>~r/> = 5 V>7j s
3. 20My +150: = /zm + bHw0
m ok = I'» ’/-x 3 .777ﬁ B
rJa

(2) Air contain§ 23% oxygen by ss, please calculate the stoichiometric air-fuel

ratios R THALL) of octane and cyclohexane and benzene, respectively. (3
points)

Clpon: @ CoHa -
3599 /%7» = 182
&- Lo
2. w7 VAL WA 7R

@  CiHe:
;_977 /%Y = 10.5% .

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

go[wt?}'v’\ : i
WO -

(sl bobr 1o Yrx 2+ 1338 % V7.

= v %

3. (16 points) The calculation formula of basic fuel-inj ection time js as follows:
. 120G
Tz ng

v

where G is the air flow (g/s), (C/is the constant related to fuel injector structure and
stoichiometric air-fuel ratio GRS HALR), Z is the number of cylinders of the engine, » is the
engine sleed (r/min). The speed of a four-cylinder engine is 3000r/min, and the intake air flow

Blease calculate: Vﬂ-
(1) The amount of intake air of each cylinder per cycle. (4 points)

Solution . Jgomrfpiv = Sor/s > &Y i B 3T 1hIF
2o + W &%j :

W I TRK- o

rate

(2) The basic fuel-injection quantity of each cylinder per cycle. (4 points)
———

Qoévet"/w» Y

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

Soluzion: vizé@ Tl oowbxlxa b = “l’j
4> 2™ . 3k,

\/3 /s

(4) The basic fuel-injection time if the EGR (F4{ #45#) rate is 20%. (4 points)

gyh}rﬁvh s
Y [ (1r) > OUES.




