T SE © 20024 04 072 7| 7|&Z=2H D HT2ME CBT : www.comcebt.com
: = @ SR HERE0 ZSCs HUSAME20 S50
| I R | Sxsio 9Ze NeSAS 203t 20| AL
1. 16g2 &ADJF 1007C, 740mmHgOlA XtXict= 27 (E, 10. PRIBES FLH(SL)O2 HEtsieiD L QIRATE JHE
AAS OlADIHIZH MR BITE) 300 GtA® Z[mm]ol 2AAE KO H=IH?
@ 0.02L @ 4.2L M 1mm @ 0.5mm
® 15.7L @ 379.2L @ 0.1mm @ 0.03mm
2. 1kgQ O JtAD} 243 0.5 kg/cm®, M= 1.8m°2] AEHOf 11. 2019k:5m S R:{cmeol 22 AXO2510] AHS DE
A @2 9Kg/cm? MR 0.2m°2 MEHZ BSIGHACH. 2 SHASM SIS0l QABtoIAII= 29 22(0)D ABM)2?
22l U2 BIURI0N Heoh Shia) 2l d& T (enthalpy) (SS9l MRS S27.85kg/cmPO2 50 EHANS
2l SIr¥E 20te E:2100000kg/cm?Q 2 BtCt.)
@ 0.2108 kcal/kg @ 0.108 kcal/kg @) =2=42kg/cm?, Al&=0.935cn
® 21.08 kcal/kg @ 210.8 kcal/kg ® =21=3925kg/cm?, AlE=0.467cm
= , ® S2=3925kg/cm?, AI&=0.670n
3. EEJIY 1atm2 Z kgf/cm®@IIt? (H, Hgol L&= oo v > AR
13595.1kg/m®, ZAIIETE 9.80665m/s%) @ S==4200kg/cm’, &&=9.35e
2 2 2 2 _ _ -
© 10332 kgt/em © 101325kgf/cm 12. B2 BYOZ 0/20t0 SHWE AAGHEH GSS HIT
® 1.0332kgf/cm? @ 1.01325kgf/cm? 0 A 25K Y= A2
D QAZAIZZ A @ AR A AL
4. JFAHHZOl ££I10] & WSH STt Ot A7 i s
© I TAIBAA @ HHESHA
@ S==oal ooty @ TE YHAAL 01
© B SAIA AT @ Y s A 13. OIe3 sz R0 HYUX Pe AS?
® 0IS0Hgls AasD
XE 0.829 &3 ACH BI19 %2 & kgolIh?
5.% & 0.829 &5 5 k(g;OI ACH BII2 42 & kgl ® Ol=Hels plEuEE
0.9 k 3.1k
i kg ® 5 Kk ¢ ® olSlHgls BE2
® 4.1 ko g @ 0ISlHgls RPRASH
6. LPIIAS| HEZAN RX o= 2?7 ] .
N, o e s 14, CHSOl LIZE =(@)2 J10/(Key)0ISE SARL0| 254l
@ 2lle =X £2L, SN oHZ0= Soi & 50 O AL E(ER3T)0| JIE =2 I|0/0/227
@ A dslolnf, dMle=E 220 JtELD, JIdeE 32120 @ 8re3|ol @ 2890
LA
AZE 4013 910/ (2 &I
® XD HOIMO0l X AW, $EA D LA 240t = © =EEII0] @ MEzloierz1o)
Ct. _ _ _
P 15. (1S Y= ZHSHXS Il oM SX %S A
@ ZLEHA0| HA HHRE ARE 4 ACH 29
o m S © SEHE A4 FE= OINO A2 FHBoks BX 08
7. SMSEAS HEOICH SHIE 27 s 2o40] OlL2IE =CF.
® =A0tA HEAL 2822 HEECH @ SATHE D10t SL00F BHCH.
O A8 e HEs JIASIGIH 25 2= s =4IHAUA B 2CIt w2 J|J|Ya= MG ot =eld0| IC).
3|4 8tCt
Selis FSOHH S0 B0l AE= GHOF BHCH
T @ Sy 5HHl EX5H0] 2=0| SHOb BtCt
@ 2L23XL ALAC] HALILAOICH 16. 20| YA ZYI|0I &ots AS?
8. B)I% MA%0| EES PEsE ZACE UK Y= 2 O 2= A01= (casecade) SEI
'S - ST TEOS memE =A e @ DIMAl B O S5 (shell and tube)22LIOKA
@ =2X2tel Hel ® =219 =2 @ EH Z(boudelot)s] S|
® 219 2 @ 2xtel 2| ® 238 42
9. SEMEL JtA gt A0 e 4y 5 81 @ 2 | 17 UE OO0 2H2 B0= 0= XeDw?
=
=
© D20 ADoK BTH TBIM HEEED] 42 =H= g2Jlboudelot coslen= & 27 S
FHAo SIHX &Z=S 0|2 2 WE O (1) WE-EOLHE 22 (2)
@ LHaBEAE Fe Nl S X2 250 28610 25918 =72 Hi=oll &&= BHH2F =ICH
L2 MABHC
© 0209 A= LM WEIX U5 LS 3 0 (&4, QUIIA
SAIPIEZ 2o HAE FHZ ot JJIies 2 M @ (1)HAl, ()M ES Al
= Al8E 4 9lh - T
@ (1)3214l, (2)2z 24
zIZ NHE JIE2M 8X=2HE CBT : www.comebt.com



M XEMIE CBT : www.comcbt.com

© 20024 04 07 22| 7|==H D

[ -,
o 7= 5 W WORR 3 hi o
=0l 00 o3 m KR 0y < =< mﬁ OME_M
i ™ R R = o mom W Al o% U ~ -~ = ml °
A )| o RO 5 0O R R g RKs = U Klo op = oM
o3 /o3 RO s MM Y 5 " up ™ % i
= 5 o I or MA< 5, I% = U 5 R un
g~ R = 0 s L4 5 W 5 = D 5 6 g " ot
S F = & @ N o &0 = K O u al =
oMl ~ RR B oy o W g fR % RUNIIF RS m o MW o K] o %
g9 v N s55 W D W o ee g ®KTOSS o w & A ¥ W s JJ.;AI
— 0 p T — Ry hia = =
o h o 9 = 0 M i m m U (@) MVU ol 0l #o 20 ol L] o 3 O o3 Klo Rl o a7 T S
E®W O g 20 ] s 8 8 ol == ]l ol o0 ol — 0 = K S o O X0
G, @& O o ~J o N = pin S 3 ot A OHr i00 S NN Kio = ol B O « Kl T ®© i~ i}
2D @ @ o by o o & n o - © 500 8§ =zZo X
a0 e oo ©® g _F M ee® _w ©9 ¥ T pl. Bee z o= I
San ] 5 oK R 5N < 23 o S@z @ 5 "
2a ot . @ Mg O 8 o I TR & o o3
oz = J_A. N @R & no = Rk B o 00 =] 30 s
= = IU. K Ju - Kk \_Jl N o >3 o2 X0 o A._ﬁ =
= a1 JU up i =~ ~ — x N omon == B Sy O x 4
W < Ki ™oy oz = - G N I o) o xS0 = K o = rlo o
5 < = d 22 v s Ya we T ZPE W R~ 05 0 KU
W o B S S S W Iz 3 R 0w = 4L 8 PR Kio Kio x_oo._
Yoo A2 wEE K N A R S =w M R = Kl 5«
M Moy T s o d oo UWranm Puwar Unmod oWns = = o T8 oo
e g D B0 i 7 o o ~ o o < 4 i iof g Q& O WA TR K N T T Ol A2 A
A I Be2 .8 grex Go3e Fx, 988 PewEaSs05 352 g52L gy
J.G@@ 1.___®® J.@@ AR O®@ NS O® <+ 0@ HcHO@ WMo ©©Q D0®@ OO @ TIm
< - ) . . . . . . .
& N & Q 2 = & &a ) 3 3
x ar . I
:I 5 L foa il
— o iol -
W _ z — m@ = @ ol = ol
* K Y o = ™ R0 a0 &
=z =< 0 Lyl ro A - o J =
e = o of OF Do: - ol ™ @ M H
o < 0k s 2 I KF R & oK lEm B o T
oT Ar 5 2 1 o |z o
= U o~ % wﬂ 50 + W B ~ el = s =
> - Pam we < & T ar 29 mol 5 |Ww R
s = R e 2l M| s o - - R KR g3 r RA X 2 |kl Al
= = il o kR & < =0 D =) = KO i) R = H& - - | = m ar 5
~ @ T wgr wuwas [T Ve a ¢ P Zp 0w i) i R O
K 5 Bawa Nows oy O e o omw WS mr RLE o |gr Y _ma
o R M e I I e I oz S o= W A nd — g oo B | 6O E
] D grmp W0 || RO S oEE My R z o & np | © W0
¥ Socon @ Wo@®® LAY sy B e ® 0w omy, =W S L
2 2z=z5 W 2 ~ 0 T2 iy Oy oo ™ Loz TRHEmME| @@
S g ¥ P O W S wakn X o 05 2Ry 5 un B & /OE
oo om o=@~ @ S 5 3m N RS HA g 2 ~ A0 XS g H*=< g = Wpf_h_ﬁn__ﬁ_ 5
I ¥ wmwwa B b < M sz W ot BB omp s U |HBRBEC| g
g I+ F0 00 0 o e e -~ = = WH W < R0 o = 2N ud - B = = E R
4 ool 31 o o M TR0 oy <I < wwww= 2o BR O gE BgaWeg ow |Bo,T D
T ARA~AA~AARA RMBOR A A Woarar & 4 ~ R0 R0 B ZE <8822 a|PYlwm, 8| 54
Z OB A MW R W IR 1Y Peme MEEIE B lpmaMa S| By
T ghtaka g HT oo R AR mom_%mj_ < w0 mmwo CUNCIL LS EmMmEL| ==
S %&0@@@ E.@@ sy © © MO0 Wllo@ HWHKO@® RICQ® W © @
. ) . . ) . :
e 2 & N 8 & S &

AN2S JIESE2H 8 X2HE CBT : www.comebt.com

=2

a



AT SE © 20024 04& 07 27| 7|Z2H D M XEMIE CBT : www.comcbt.com

© Hu o2 0

@ AlQtstA A (HCN) @ AF3HOIIE 2 (C,H,0) @ MES LoJ|s 220 ASt SHC WS NES o
® =2 =2(CH:CCIF) @ 2352 A (HF) sttt
® MES U=IIZ IS5 HASXA0 0127 DA
. O82 LPIIAS SIAAIY SH2 LEHH 20ICH 8K & o SEUA oIS HHORA AT TR
2 229 Sl LK &=Lt
@ ¢AS 1= &2 ZJ|J} QSO @ WMES ESHI2t0 HIOIIHAEH S AXIohAl EUsC=2
@ LPItAS wrgero| 3Ct SclEUol SAE = A
© LPItLE HLSIIH LIEJA HIGH IDL"* s L 46. YEIZAITIA AFRAXHE JFAABRIS AHRAIEO0l &XIJ|IF
@ LPIAS QIAZGEI} MEIDIALL ASHERAQ I 5HOY Ol MEtstlol oieE MAs0l st J|2t U sA0 2L
HID= el 229
@ 620iCH 1304 @ 2240tCH 130 A
. OLHIEIRIDIAS QBEE ZYaAstD 5H8t2 JHND I < 0] At 2 5101 At
AHBHRI? (B, CoHpOl ZWHSIS 2.5~81%2) G B Tlor @ BEnIt 1E0E
® 29.7 ® 31.4 47. IS S0A A50IAS MESIIIE 2OI0F & o2 8
@ 18.3 @ 24.6 A=Y
© 3.0S0/40 W5IHA @ 2.8ENKC WBIA
2ot Okg/cmzi AIE0l= 2HXIE 85cme EF M S = S} A —_ S 0| OHSLI}A
DLEHISBY SHE HAS Q0 BRI (S5 9 1meSES HED G 15TeeES e
= oIFZET 80kg/mmie LS AIBRSID 2BESE 2 ) _ )
75, SAGISS om2 &CH) ° == 48, WBAQIA HE DIAILOIA S KIS0 OHA &
20| SHSI= = 8m 01AS T20I HEE [ Z mola
@ 13.5mm @ 16.5mm o A0IZ BH=IH?
@ 17.5mm @ 19.5mm @ 0.5m @ 1.0m
_ 1.2m @ 1.5m
CNASHIO MAE E=FEID 2% 35CoA 200kg/cm?E ®
2 = = = =
glpz SHIS 0TOIA Rhe/omPel LMK BHHOBHE | 0 oo 4 oy =my sEo|0 HES?
@ 142kg/cm? @ 135ke/cm? @ =20l Hlux AL
@ o Wo WAL AC
@ =2+0| JtHCt
| 3WS : Yo IE
 H AN o5k /ome LIZ0l:500mel RS 2|0 50. Aletgt+A(HON)IIAS BIIZ MESHK Rots IR &
221 SHE HAS H0RDN (SO OIRZE: 60 g8t Ae?
kg/mm?2, EFE8:75%,2A0{Q:1m ) D M= ® ==y
® 3.2mm @ 4.4mn @ A3tEY @ JIErYBrEgt
@ 6.6mm @ 7.8mm
51. X0 DEE B2 NANAS SUE [ HAS 25F
- Ot . C S 0|YUSH=Hl AFREE ®HE S0 X8 HI0s o
SH MH|I9 SESONA AASIE HITY AIBD 2HH o= J £
e = GIAl SAISHS BITHI AlS 2k 2 3 Fwoe Y AUWHIYS AEHHAZ F mmolA T
- H.U\WI CouNE @ RSl A Ol QU0I0F H=I1?
SorE TS sl eeAs @ 200mm @ 300mm
® LAIE @ X2 U HEEAAE
® 400mm @ 500mm
AR EX W SOIH= 2H0| Ol H2? . 3}
SENST WU S0irs =200 0rd 2 52. TREIIA 2.2kgS A IANII=H RS 0|2 2I|2
© = @ 2k 2 25T 750mHg o RII2 HAHSHE?
OINE, @ SiEi0IE ® 29.50m° @ 26.66m®
L ® 34.51m?® @ 7.25m°
CEA 14gT 24 4g2 =850 LI2E0| 4000cc?! £
ol E& &HAEL IS 2SI 100CE AL 5D )
s 2olUel +A9 RS Goledi? (2, o) ss0| | 53. OLMIZAS ASE MO &S ¥ kg/cm? 01DF?
M= OlADIINZ 2H=8tCH) ® 1 kg/cm?0I5t @ 1 kg/cm20l 4
® 19.92 Jlet ® 1520 I/ @ 10 kg/cm20| 4t @ 25 kg/cm?EH &
@ 12.59 Jlet @ 4.43 J|gt

54. WBIIACl AR 29 AAOE S AE?

BEZ=D12 WE(SURGING)OI 28 4¥HE X & A @ 35C°2 29 2kg/cm® 0|40 &
27

@35°o°| 2T % 10kg/cm? Olatol &
gRIo S EF0 Es2Hs S0 F:HE S Cco eCc k o| ofa
SEBMUN SEAR 220l US M= MEEAS 9 8eel ERg Tkelom” o &=
2 o3|= 20| QUCH @ 35TCo 2= 9 0.1kg/cm? o &£

x| ANH&ES JIE=2H 8 AN2HE CBT @ www.comcebt.com



7 1sE

© 20024 04 07 22| 7|==H D

M XEMIE CBT : www.comcbt.com

55.

56.

57.

58.

59.

60.

TEEEHUA S0 20O R HEXE LUdte H2?
O ES @ H &z
©® Z2E(mode) @ 3=
HSHE & 1299 1 HHE =6t 25 = Hl
o EIIE 20|ote H27

i (Cost slope)
2 Al2H(Normal duration)

1% (Cost estimation)

®©® e W
02 &=
to 0 00 OM
|'\_I
b

O
=
00

(Total cost)

K2 (therblig))IB= O1E 240I 2 01850

@ otgtatele A @ 2F=A

® sx=x OE=LV

FRASOMN B0l BB AD SAH S0 A

A LtEILE 8 290i2t ot=o1?

® g @ =D

e = @ At:

S gt EF OI0IH2 XHE 220l|ct dt=It?
0 2%t @ &=z2Y

® ¥Le @ "yae

ZHIZHAIZH0l 52, FOIFHH A0l 202, ot 5, =&Y

Of CHEt (IRE0] 0.2248 JIBAI2Zt2?

@® 1502 @ 1452
® 1258 @ 1052

NMAE2HE CBT PC HAE : www.comcbt.com
NMAE2ME CBT Z2HIY HE : m.comcbt.com
JIE2N £ dldE UREE  : www.comcbt.com/xe

dXEHE CBT#?

E0l 2HEO0l Ot elHY ez 2HE 20 A=s22 HEGHH
SOlOA, Y LE, dl&NXl HBdts
ZOHCZ AH AMEUHA AtE6t= OMR 49|
LICH.

112]3]a4ls5]6]7[8]9]10
@O0 |03 |®
1112113141516 [17][18]19]20
@@l O|O|®|®
21 (222324252627 [28]29]30
@I O @@ || |®
31 [32[33[34|35[36|37[38[39]40
ORECRECRECI IO ECAECRICRECRRO;
414243444546 |47 484950
ORECRECRIC IO IO IORECRRONR®;
51 525354 |55[56|57[58[59]60
ORIOREORON IO IO ECRECRRONES;
2 AAS JIEE2M 8X2HE CBT @ www.comcbt.com


https://www.comcbt.com/
https://m.comcbt.com/
https://www.comcbt.com/xe

