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

1. Modern automobiles generally adopt three-phase synchronous alternator (=H
bl |, transfer AC into DC via 3, /¥ _circuit, and maintain

the gene{ator voltage steady through___ % A5 !

2. The starter N donsists of 48 Zn2%. , transmission mechanism (FEZIHLIAD
and m[xﬂ 7\"fU :Fuﬁf]{\,‘

3. The engine starting system 18 mainly composed of L Z»ﬂ "FIL\ 0 s

and control c1rcu1t of the starter (23011 .

A \

4, The automotlve electric system 1s characterlzed by low Voltage DC

and

5 There are mainly three types of engine speed sensors: magnetic inductive,
FBR and_ }L >R engine speed sensors.
7"
6. The spark advance mechamsms of traditional cont%;:t -controlled ignition

system (fl A }(,%é?ﬁ) include __é‘;_t@_an o] 2 IRARE W

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

___and
8. EPS system is classified into_ , pinion type electric power steering

and according to the posmon of the power mechanism. ¢ 2

. ESP system integrates the basic functions of electronic brake force

distribution, and .
10. Automotive electronic cruise control system uses ;i:.\. 3_?; as the

feedback signal and keep the automobile speed/ steady by

adjusting__ &= "?’ ALl R r;\ ‘

\:,/

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

3. The electric

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

points) E o

O BR S MR EE
HR R EE e B FAEKI, 2R RSB AR KRR

. BT A3 | W e 1 P AR, A R
® BHR A% EKEE,
R E:- 2.8 + b

2. How does the photoelectric steering wheel angle sensor e R E R ALK

22) measure the steering angle and rotation direction? (6 points)

s B e XA ek K g B RaE sk 2E 6 TR % AL,

tc;} X & RFE B R R IR 2] T, & F ﬂ?r ﬁﬁ%@ﬁﬂﬁ"ﬁm
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: 1 injection system ile controls the fjéel injection
‘quantity by controlling the fuel-injection time. How does it ensure the accuracy of
fuel-injection quantity? (8 points) o -
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What are the influences of battery voltage on engine electronic control systems?
(8 points)

. 5 B
BRLB B LB HE O, BAT] AT Piee, AL & A A
WRAFHL®| 445,08 Yo 47 12

2 ap )
mi/li%&dm,& B EK EB e At £ L5 14 gag
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. What are the W&of hydraulic-drive automatic transmission (AT) and the

functions of these components? (6 points)

. RATBINN QEh LaRE & T =Epa4K

O i 1B L BB RhGe BIMMIENEIG 4R,

B VG IRBE 1R 4/
© AR AR WGt 28 AR ERB Fo o4 W4 MAQAN 47— O

B9, W3R W e . B BN TARN Ad fhik
® Az 92| 28d w32 M 4R A RIRWM 4 4, TRREVES
‘ gm#l{ﬁﬁ:ﬁ fiiéf/é 317:"7‘8% ”» J?fin&/ﬁé% @&%ﬁ%ﬁ%ﬁ%{%m@&a
7’ffihe iffglrgé %e?g\%é ch {r/rﬂg]c diaéifnﬁo%c%jgﬁtﬁ% 0\%~ rake pr%is%ﬂ%l 7 %ﬁig
regulator (EFIRSN A1) E /71T 2% . What are the elements 3, 5 and 8 @4%;%
respectively stand for? What is the working {\’Etate of pressure _regulator \in the #ﬁ&_\ﬁ;@%.
figure? (8 points)
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II. Calculation (38 points)
1. (10 points) The W of an engine is 100 rpm and the transmission ratio
of the retarding mechanism (JHIEAL#4) of its starting system is 10: 1,

& L P 2=
it

(1) If a torque of 360Nm is required to overcome static ffic}ign, 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 HEAE o BORHUI g 1EA0 v b =103

‘\ ~ = % - /yl -
M = 360Nm B P2 28 48 My Maa = 102
"1'] /V\@ = (560 X {o = gé N‘m 1 ,{ y

(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) ’

By RN A~ %8 38 1= oo rpm) e

o pe gl T4 My = XK
]

= o [\/m

s drh/fnﬂ —rorf?ue A o n.m

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

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

B ng=loorpm g = o N-m
P = Mg oo _
e o ke ~O&T kw
*on= 60Z
 Pan= LB

6o ® )-T45 lew
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 @r@with a molecular formula of CgHjs.

2) Napthenes, such as Cyclohexane, with a molecular formula of C¢Hia.

3) Aromatics, such as Benzene, with a molecular formula of C¢He.

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)

Cobb ar Ak Cells TavIATTRCE 1y

ﬁ%: CeMis + 20, —s &0, + 9H0 CeMn ~ ~ ~ — g4
ny bo v CoHtk = =~ ~.

] o ol R LR L

R¥E, 7] 2 HELA 5 VI3

CiHe S8 FE G5, . M= —li% = 3.428 )y

CeHy B34, | s = 2R2KE o .
6 %5& %[’k 5)“2 +6 1% ~ 2.016 l‘j

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

p points) Cellig Cetln o
ﬂ(é];mg . AR AR, . vs,:z%:‘/étz%lzj%i\/z,'ﬂﬁﬂv %215&5’6

CoHa - W12 1. L . > ihqoeg AR . gy T

23/

CeHs - MAARBE: X, =118 25/ = 27:/" - 13,374k IV A . (2273

Ce Cebh tHe
(3) Suppose the gasoline has 60% octgne 20% cyclohexane and 20% benzerlle

what is the stoichiometric air-fuel ratio of the gasoline? (3 points)
B ROL AMA 1EY ] Gy . 0.6ky  CeH:02kY (M. 02l
Ce lts A% 2R . Y= 0.4x15.256 = 9, 1536 kg
Co Hi 3k A RE Yo = 0.2 % 14 G0p = 2.9808 K
C6He ¥ #3 12 I% . Y= 02K 3313 2 2.6T46k9
AL CRBRE Y=yt Y, s = 115361298084 2:614= (490 14/7

MR MBR 204
%’&
3. (16 points) The calculation formula of basic fuel- -injection time is as follows:
_ 120G
T CZn

where G is the air flow (g/s), C is the constant related to fuel injector structure and
stoichiometric air- -fuel ratio R TBREL) /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 cycle. (4 points) /EFE'- L B4

T EARAAE 6 =309]s
B AN L B2 3R n=3000r[min = - r/s
TN AR 4 AR T 8 B ANILA L AT B8] t = 001{-5
- HMF LG (BaEET) Q= oy 004 x4 =03

(2) The basic fuel-i 1nj ection quantity of each cylmder per cycle. (4 points)

- )z/%z%fm@uld% V6. 14807

lTb] ;/ﬁiflil l?‘l;\’ﬁ . M= ’IQ{_.Q—F’[ = 0.0202 3

(3) The basic fuel-injection time if the injection rate of the injector is 4g/s. (4 points)
B o8 i3 4gs

. 002024
1= ——-’4'9,_[’; = E.p5 o3

(4) The basic fuel-injection time if the EGR (&~ 1ii3F) rate is 20%. (4 points)
e il PoiBh ik 20/
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