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e A7 @R =50, R, =50 @ Ry =20, Ro = 80
@ 0.5x10% mm* ® 1x10% mm* ®R =70,R, =30 @ Ry =65 R, =235
® 2x10® mm* @ 4x10% mm*
14, =HH(Principal plane)dll et OIS &HE 22 A2
9. J2D 22 AT YA DEENA 20 cmEls o @ FEOHHS MoS2) XS0 80| XHE6HH
SERUE ME & kN-mebI? @ FWOI= MHS200| X6t AHSHS G
or=(}
S0cm ==
o @ FEHOHHs ¥oSee 261K XD 20 L FA0
g T Lx2ini0] BB, B
A B @ Z=Hools F0o £XRS2A0H0| RESHC}
J #0cn
g 80cm 15, 8Ol 21010t 8 cm@l MAI2AE S| 20| QUL 2&=2
] P0CHSAIAT 2017 SHUX 2LE= 5h=0l 280 kN2
80| LRBICH 0 2O MABANHA(/T)=? (B, 2O &t
@ 1.6 @ 1.75 A4 E= 210 GPa OICt)
® 2.2 @ 2.75 @ 9.63x10°° @ 10.42x10°®
) ) ® 11.2x107° @ 11.4x107°
10. && 10 cmQ ZM=0| 750 rom= 3| & SHCH OFNGHAH &
SAIZ £ U= FH SRS JOIIR(H, SEMHSS B
é5 MPa0I| Ct )' d Felore(e, o Ul 46, K= d= 3 cme K2t P= 25 kNSl ECHGIES 0t A
&= ' 0.000759| Gt BHHEES SLMAIZCH O I MEB2o MCHE
® 500 kW @ 539 kW HH4s 2 GPaflt?
® 579 kW @ 659 kW @ 87.7 ® 97.7
) ® 47.2 @ 57.2
11, D8 22 S=XIXN2o BEUA 220l H25IK L
gl 53 P= Z kN Q1017

17. A0

at 2
E 107N e SEHEHEE?
bed
AV
| | B AES AES
o 7 ® L ® 2L
? m Il m
EL’$* EL**
® 2 @ 5 ® A @ 2A
® 8 @ 10
18. =8 CHBI™ AQl UOITHEE QRGO FYLS AXS20|
12, DD 22 ZOIE(joint)J MBS P=1000 kNS ZE= AEotl UG AZLE HHS0 e, EO0tE2 HIE p o
SHEDX B 2EQ 52 FMCH220| 100 MPa [ St CHIFO| Bislare 20ielf?
ZEO FHAXSH IHE I 2AS? @ A @ 2ueA
Ie ® 3ueA @ 4ueA
19. ZYATANA Jtots &8 P, DUBXZ R, A9 XIZd,
HMOIEHSH S Gete DUAT0| 81 2O AN 9
______ I HIS22 g2 LEIE Al2?
32PR 32PR
1e ® Gd° ® Gd
@ 8 om @ 10 om PR B84PR”
® 12 on @ 14 cm ® Gd @ Gd*
13, D20 22 20lA B8 Ry, ROl 3Dl 242 2 kN o 20. 210l 2 m, XIE 12 cnol YHEH DHL( S2EL 5tEw=
b2 15 kN/mJt 28 I HUHHEY Snx= L0HIDI(E, E
Shi A% E = 210 GPa)
5
A0kN
2OkN 4 ® =15kN/m 7
7 - 2
4 #
1 2 _ﬁ $ ! ,,:
¥ 2 2
7 7
_3m ;?m im _2m Z $= o 7
1 I e #

b

|12 AES D
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@ 0.2 mm @ 0.4 mm
29. HJb 2% 300 KO = 2LE SHAZ0l YD =0l Hat
® 0.3 mm ® 0.5 mm ol 1200 ) kol ol = O 2A 2S He?
@ He WENUHXIS 1200 kJ 2EABHCH
2IIS : JIHF A @ Aol NEZT= 2AGHK Y=L
21 mg;—g Q7|9 2T I 30CYUM X WERDO LEZ 5C @ F2I2 AEZI= 4 kI/K SIHEH
2 X5 2Ash kWS 2 RIHMOF BHCH Zest xA @ Ao =9= &5t BANER2Ms 2AGHK L=CH
Seio oiprolop
® 0.27 kW @ 0.37 kW 30. 2L AOIZ2 0l 2B UBHEOl AHORA IIE BX U=
=
@ 0.54 kW @ 2.7 kW RE?
@ 2 KO NETE A 2 O HAESWYEOE nME
00, HE DILS 1 ¥ kPa Q117 Ch.
@ 1.01 kPa ® 10.1 kPa @ AOI20M =& AERIIQ "Hate= Qi
® 101 kPa @ 1013 kPa B SHL2 S2UAU A SASEHTH
@ 2o MUS CHEDIF O A0 SHAY BT}
23. —3COA 22 S50 27CO LRsts W=I|9 A
SHAE? 31. OIADIHC S2 DHOA 220 SII5HH AT =?
® 9.0 ® 10.0 @ = F= 24 @ =t
@ 11.25 @ 15.25 ® =24 @ 24
04, WEIINA L=D| Y7, S5)| YR, W) Yo A | 32 2I| 10 kg0l HE WHO2 20CHA 250CHA =t
mJF 242 387.2 kJ/kg, 435.1 kJ/kg, 241.8 ki/kg 2 Z2 BISIACH Ol F2 MERW|Q| Bists A0H0IDN? (B 2]
HSH 2= o Cv = 0.717 kJ/kgK OIC}.)
@ 3.0 @ 4.0 @ o 2.39 kJ/K @ 2 3.07 kJ/K
® 5.0 @ 6.0 @ 2 4.15 kJ/K @ of 5.81 kJ/K
o5 JZOIA t = 38C, t, = 150, t; = 260°COICt. Ol AFOl | 33. ZJIJt 20 m/sCl =58 Zx = olgl D, 6 m/s2l
20| 25827 (B, Cv = 0.172 ka/kgkd, Cp = 0.241 kal/ £C2 QS0 2I| 1 kg @ = m 5 aes
kgied OICH.) @ 182 J/ka @ 224 J/kg
P @ 241 J/kg @ 340 J/kg
2 o 3 34. 2J| EZ Brayton AIOI22 &S5t 0|AROl JIA EYl
' 0l QUCH Ol EElol 2+=J|2 0.1 MPa, 300 K ZJ|Jt S
O1JkA 0.5 MPaZ OI=EICH 0] DHOA 175 kJ/kg &
0l AQECH FNEIIE Sl 627 kJ/kg2l L0l SO0 =
i > L 1= 1100 KE JH&IBICH 0] 210t EHBl2 S0+ott Al
\ 406 kJ/kgSl LS A=C} 0] AIAHO AESS7
2 .
a0 2z Vo 2o
@ 4.4 % @ 4.8 % : '
35. O+ 2 20| A8 AT20Z XX Hs MAS-AR
26. 2Ol At 68 kJ/keol €S 2 F9A00 36 ki/ke i B3 Ui SUe DIHIS 21 si08 JIHEl Kol Vol
oaes ”*%Oﬁ - HFoILXIe) =7 N Vo2 SIS, ie PN P2 Baidierd ol
® 32 kJ/kg B @ 32 kJ/kg 24 JIMIE IAS0 e U2 0L AC2 HAGHOF BHs JI?
@ 104 kJ/kg =t @ 104 kl/kg 24
27. X2 20 cm, 20l 5 mol 2E AL 5 cm MO Ao
Ol MM QUCH Ao WS, Q9 %I 22+ 100, 20°C
018 Z=AIgs A2 U keal/hQIDI? (B A0io] AXNC S s
2 0.1 kcal/mhC 2 JFEBHCE) i
® 620 @ 720 N /[\ A
@ 820 @ 920 e
28. 6 YSE WSI|O AXHLIN 3 0ICH Ol 2R S @ PoVo—PyV, @ (PoVa—P1V1)/0.4
S kWelok? (2, 1 4SE2 3.85 kWOILH) ® (PotP)(Vo-V1)/2 @ PV In(Va/Vy)
™ 4.4 @ 5.7
® 6.7 @ 7.7 36. HIgo 28 dHe=2 g $= A2?
@ 2J19 HIZHlE 250t 5242 S5}
2 AAS JIEE2M 8X2HE CBT @ www.comcbt.com



AT A EH[Z|AL

© 20054 053 292 E7| 7|

37.

38.

39.

40.

42.

43.

44,

45.

@ 2% JIMQ HZHl= 1.672 LEBICH.

® 2J|9 HLHIE2 20 WmetAd T2

@ XA HIZH = 10l JF2CH.

ZJ| EHEl LA 0I2BHOZ X 45%2 5282 YO
S, 25T U222 S=I|0AM AIRE O, 223 2%
= 2 T O|A0|0{0F BH=DH?

™ 227.6C @ 250.6C

® 258.4C @ 268.7C

M- OIADIA 1 kg2 LA A S0l 20C2EH 100CT=2
G 5h=0l 836 kJo H2t0| AQERULC 0] IHAS =X

Ol 2ct) et HSHIE 2 Z0tI0H?
@ <& 2.09 kJ/kgC @ <& 6.27 kJ/kgC
® & 10.5 kJ/kgC @ 2f 14.6 kJ/kgC

S2TM, Ol HES AZEZ 2=E = UL &7 HHE
1, 87 HHE 22 22 LIEE W, 048 & oL 234
Ol Jt& d&tstor?

By ool etad0] 9800 kN/m20l2, =47]9 gtaiq|
4900 N/m?> I ? (B, 29 HIMX2 0.001 m®/ke
0IC}t.)

™ -9.795 kJ/kg
@ -87.25 kd/kg

@ -15.173 kJ/kg
@ -180.52 kJ/kg

| 3US : JIHKH s

L BTo DS 400112 B4 KRGID B0 E42A00
ZII0b 1241200181 @8 SR I8 FJ|= E AIZHO|
SI0{0F BH=0t?

@ 0.05 @ 0.1
® 0.4 @ 0.6

O JHeEE 301 8IS0l 1.5€1 HH 400 mm <0l =
200 mmJt UACH Ol &3 MU HSot=s L2 E Pa
QIJt?

@ 0.6 @ 7.84

® 6000 @ 7840

0.7 m® o 20| 16.7 MPao 9IS @won =S AN
BIGHA=I1? (S, 20 MAESAH A E = 1960 MPaOlC}.)
® 0.694 m® ® 0.569 m®

® 0.649 m® @ 0.764 m®

2xe REIUA scugs Y =6ty o [ (s,
3)2 KLs SMo J2ls? (o, b =y y graol

SIS BIE{ 0| CH)

® 1/3 @ 1/5

@ 1/9 @ 1/12

Jb 10 kg/s2 JtAE 980 m/s 2 =&
& KN Q1Jt?

46.

47,

48.

49.

50.

51.

52.

@ 100 @ 10

® 98 @ 9.8

200/ 150 m! BHE 20| 10 mQl 22 ELHS 0 2
S MBS otXt BICH AEO| B 70 km/hr2 SHICH
B, A D A0S OISIE AAS BIEGHHE 2O
£  km/hr2 BHO10F BH=IH?

@ 10 @ 56

® 18 @ 271

AP 2.5 cmol £H &2 (circular pipe)S fe]
Ol 201 5 m & 4 kPaQ aE&=AZ HA=C} 29 8€H A

S22 (wall shear stress)2?
® 2 Pa ® 3 Pa
® 4 Pa @ 5 Pa

Ao Xs HHEUMMRH 2.5 m 2012 AHOIX 0]

19.6 kPa & [ O XX HI==2?
@® 0.8 @1
® 8.3 @ 4.93

O 201 =201 28 =820A 2=EH A4S0l 0.49

MPaOI{Ct. O 22| QtXIS0l 6cm0l12 22 &0 &€& «
£2 XN&0l 2 cmllct® =8 EF0AN 22 255E=

m/s IS, “SUHAMS A2 RAlGHD, 2

£ 0.0252 &=Ch)

- =k
@

4> 49

4

@ 20.4
@ 28.4

@® 16.8
® 255

4019 20| 40 m O HAZHA 422 =012t 15 m o
HEE2 XY 45 on, 20| 600 mo| FHAES Sof 20|
S21 T RYS 0.25 m¥/s0I0, 22 S HLIM

0 ACIB P29 2ALEE

T T
2 m QIIt?
@ 11 @ 12
® 13 @ 14
O 21 220M |SHIt S&(laminar flow)2 S8 M &
SHSE2 YN HalotsEot?
O dHE82 dHolC.
@ ZH0A 00110, SAMA Z2H SEHZ SIIHEHL.
@ 2 SHO0A 00/, 2ENX HAEEO2 SIISHLE.
@ Z2H0AH 00112, SANMK HdERo=2 ZIIEHH
A2 HEA(xy,z) AN CISH 22 422 2= 3
& SSHO| UCH = Y&o 5420 22 ¢Sy &
£ M 2A=(vorticity)e xd22 F6tH? (HIIM uv,we 2
2F xy,zYsto] S HE2S LIEHHT

® 13y
® -3y

@ 3y
@ -13y

x| ANH&ES JIE=2H 8 AN2HE CBT @ www.comcebt.com
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53. 2012t LOI12, XIS D2 =E&& =0 SMI SE O =
QTel B0 AAXI} AP 21B DN Ho2e
A0 IF?

D

D AP ——

@ 4L @ 2L
;_’IP ..L_ .J.P __L;

©) 4D @ 2D

54, IAGKkIL)2 O MAEQ 2O ZOl &L UsIE?
(B, =29 A= 920 kg/m®, dH4=(EAK)S LZ= 1030
kg/m?® OICt.)
® 2 1/5 @ < 2/5
@ 2 1/10 @ < 3/10

55. BEZ2 Xles AHSE /s SE2ZE ZAHAS WA

=y
= d, AHE HoME u=U 2 IS [If, 2=
SH(momentum thickness)= ZHSE SMH 82 & HiLID?
(B, U=INREE &5,y =HEHOZ 2Ho £ZI2)
® 1/6 @ 1/3
@ 1/2 @ 7/6

56. J& 1 20| Rcl&2 A, B TI——I XNEe 22 30 cm,
10cm OICt. O] 20l 22 S2A ot LI A0l A2 20
= =0| 60 cm, B0l M& 20l= =0l 30 cm 2c2tUCH A
2t B B20 AL 29 £x=°

| |60cm
30cm
W w
@ Va = 2.7m/s , Vg = 24.3m/s
@ Va = 2.44m/s , Vg = 2.44m/s
@ Va = 0.54m/s , Vg = 4.86m/s
@ Va = 0.27m/s , Vg = 2.44m/s

57. ¥& =2 MUHII SAFH ot "o AE85E=Z ZHA

20| S£3 Mot JYASM JHE 20| =2 KNE2?
- | ,__}m
C EE o
W
i |
I
O Higo SAHE A @ ¢ OO =AEAE B
@ bSOl JtERel C @ A HEoo JtEXel D
58. HICHO HIZO0] 0.882 €S0l @ U=dl =H A2 L2 A

= HM=2 30 m0ICt 0] 229 AMB

g2 F KNRIIL?

(S, HIZZ29 HI==2 1.025 0ICH)
@ 2077.6 ® 20776

60.

61.

62.

63.

64.

65.

66.

67.

= Jp
T rx

o=

1 Npal

= oqu
2 ¥

I

©@ © ®o
=S
oz
2o

=
i)

o

N 2% 20T BI0F B /2
f, S22 26 5 om GHE
HEQ F (¢, 3J12 SE4H+=

15.68x10°® m?/s OICH

20 m/s2l =
I ROIA2 ’4

H1 FEl

HU M

IOII

il

N
rr 30

g
~ O

@ 0.74 mm
@ 0.06 mm

@© oxag =

RN 482cm°2l 48F JI2H0| 1,800rpm
I 6psS LA NSHT Saoinz 3

@® 5.8 ® 6.2
3 6.8 @ 7.2

g
=

o=z
kgf/cm? Q10?2

=}
2 g

JtER 120N %3
=7

® gds2
@ 3&E 2
® 3 H™%9
@ 3 & =0

Hh
10
for
r
e
ro
ox
fon

tet 20
FEE} HEO
29 H20
FH glol &3t

vy
tol

™

u

S

pal
O

rﬁ 0¥ oY o
W toi toh ton
o
NN
ro o rio

ST
M o
o

g DU 014 Ol

J

o
e
0
ol
O

Ol 48 4ALO
MRICDE A5

[
~
TR

0x

1o

fuok

210

iz
L

U
nz My
>
oy

|

"

S

|
mo &2
ol PN
s

ﬂF

nr_.
=}
|
02
2

EHSAIDIO S5t Hol o
| 25t &E3lEl= SHA2T

4 (post—ignition)

0l LI & (pre—ignition)

EUI0l & (detonation)

2 (knocking)

J191 <I5tH

EADIE &2

SFIIAS0l HOLXH BIAIDIE &2AIZITH
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R =R M SRMm 2ol 5 K3 Meae & mu & 55 Scinws <u . " M
= 5 o9 Koo gt oo g4 FROA g R m s 5o gw 2w W guos= 0l
B = e HdeWee o @@ & = L o K0
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® 2= IV (2ZYAH S)2 2 gt @ MABO TJ= 1EIED O 20 25S D MOF O 3
@ 1o MEXSo| 0lpf RS 1910l ST Ch
85. LTOI 26 820 7S LM HT (lemplate)z & | 94 S=ellM(compressonel #AE HAISHS A2
Xate g M JIE mes Jlzger ® kg @ m?
@ LA o2 @ 2A010f = EHIIZ ® m*/mm @ m®/min
@ XS0 2 @ Z2pE0F A b2
95. CHOIME CS20le H2)(J} BaE DY TA SECHI}
86. =&l S0l 3[N], 8150l 0.691 H&Y [, & F29 HeE0 ILTZ 01510 Nel=E)l 320l WoiHoU
S)s o @ [N]OIDI? (B XHO| HIES 7.20ICH ALBIH K== Mot Al BRACh ofd, =4 S M
> (Ch ° 2 7. g
® 27 @ 32 ‘
® 36 @ 10 @ WD 2(engine)
@ Ml 224 xl(main clutch)
87. M 1.5mmQl 1= EtA B0 HA3.2mmo| PYS B @ #=0I(transmission)
Y M deHE2 o @ kof 2IH?2(H, HEHMEHT= @ == RSHEX(final drive system)
25kgf/mm? OICH
@ 376.9 @ 485.2 96. 5 ton2l 5%% /seci Ourz 0 2sJ|o &2 &
® 10 @ 20
88. HIZA! & (thermit welding)O0l2t? @ 40 @ 60
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