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

1. Modern automobiles generally adopt three-phase syn%xon alternator (=#f
R Rk R , transfer AC into DC v1a-r7t9*£1 é
the generator voltage steady through NG %’

it, and maintain

2. The starter consists of .ﬁ%ﬁﬁﬁg transmlés‘ion mechanism (f£3IH144)
and PEELTE "4
3. The engine starti /system is mainly composed of ie oh % r? %5“5737#(1

and control circuit of the starter ( =) .
4. Th%i automotwe /electr

£58 |
5. There are mamly thr ég types of engme speed sensors: magnetic inductive,
%%’-‘ \ / and engine speed sensors.

6. Wof tradltlonal contacts controlled 1gn1t10n

-&im is characterized by low voltage, DC,

system (il F A K FRG) include %\u L?E%ﬁﬂigﬁ E@E’ 4 IZa1R) :‘g!&

7. Automatlc transmission (AT) shifts gear }t(tomatlcally aofcordlng to

EARRi %L\ / and 4’)’5?@{& 2
8. EPS system is classified 1ntoﬁ & 57313 pinion type electric power steering
Nt _ﬁT
and ggj Bh & ccording to the position of the power mechanism.

9. ESP system 1ntegra es the basic functions of electronic brake force
distribution, Pl 6‘5 Bé") B33P RIB ’%ﬁ\%ﬁ’é (A%R)

10. Automotive electronic cruise control system usey. %) as the
feedback signal and keep the automobile spe.eY steady by
adjusting Benm P H‘%\/

L

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

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

points)
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2. How does the photoelectric steering wheel angle sensor (820 5L # f &K
#) measure the steering angle and rotation direction? (6 points)
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. The electric fuel injection system of the automobile controls the fuel-injection

quantity by controlling tife fugl-injection tim& How does it ensure the accuracy of
fuel-injection quantity? (8 points) , 7 Ta «‘E'F
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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@@B?{@%ﬁEﬁ
functions of these components? (6 points)
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6. The figure below is the schematic diagram of circulating-flow brake pressure égéi—hﬂ%
regulator (B VRENAHIZIE /AT %) . 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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1. Calculation (38 points)

1. (10 points) The minimum speed of an engine i4{ 00 rpmand the transmission ratio

of the retarding mechanism (JBEALH) 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 forque when the motor has a speed
of zero (stalls)) required to start the motor (3 points)

: 3bo
stall forque s = —o—= 36 Am
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(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)

AT {00
v = e
the ariving Torque Ty 5" = (ON'm

(3) If the efficiency of the starter is 60%, what is thmwrt the
motor, in order to keep the engine running at itst? (4 points)

Ms~N\s 10ox% (0D
Output power = —— eiichiituninl

mput  power pr = py Y607 = (T kw

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 o .

2) Napthenes, such as Cyclohexane, with a molecular formula off

3) Aromatics, such as Benzene, with a molecular formula of

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,
I ,_p____J}

cyclohexane and benzene consume, {respectively? (6 points)

2C3H9+250, = 16Cpa+ t8H>0

{
M) = DETm X 2 732 = 351k9 3
Cé”!l"F ?02. — [ &)5Y +6 H20
| PPN
By [ ) = Cranbt12) *Px32=3.43 kg X

2_[@ HC +f502 = [LCDy + éHvO

\ V%

&V

m (02) = uzxé-&é) *5: x32=3.09 K

(2) Air contains 23% oxygen by mass, please calculate the st01ch10m i air-fuel
w : =

points)
CoHia: BTN, = 351 T23%= 1524 "

GHrr: TERTWEW = 343> 23% = 12.9¢
CoHg. TPUTWEE = 309223%:=13.38 L

]

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

BB ERIRTIEL D = 15.26% 60T+ 10 x 267+ 13.39x 200,

(.81 "

3. (16 points) The calculation formula of basic fuel-injection time is as follows:
* P = 120G
~ CZn

where G is the air flow (g/s), C is the constant related to fuel injector structure and
stoichiometric air-fuel ratio (B i #4LL), Z is the number of cylinders of the engine, » is the
engine sii ed (r/min). The speed of a four-cylinder engine is 3000r/min, and the intake air flow

rate is v, Please calculate:

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

3000 (min= 50r (s

At ewEatt 2B Y 5

\ {
BEIHEE. Ly xé: 6:39

(2) The basic fuel-injection quantity of each cylinder per cycle. (4 points)
Fff_:ﬁ/ -

I%* %E§° [((:7 = 0029

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

020
%iﬂ%;@ 83ig) = % = & m¢

e

(4) The basic fuel-in ée’c:tlon gime if the EGR (M54 {4 4§3) rate 1s 20%. (4 points)

EGQ%: ﬁﬂ*——é 27—0/0 EGQ%{*"; 0v07$:9
"b{'\qxg-}EGR’%ﬁg

@Ezo%;ﬁ;%- _"i_;‘g;ﬁ_ = 00269
0026
%iﬂ% sBedm| = T = 6:38m3




