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o1J1?
Vi-b
W=RT In] —
(1) Vi-b
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(acentric factor)= CI22 HHE AIStS 0|28t 20107 (&,
Pse ZJI124E LIEtHCE)

® T/Tec = 0.52 M Ps/Pc = 0.50|C}.
@ T/Tc = 0.720 Ps/Pc = 0.50|C}.
® T/Tc = 0.72€ M Ps/Pc = 0.10IC}.
@ T/Tc = 0.5 Ps/Pc = 0.10IC}.
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oHGIE 2 QUCH.
11, B BHOR FRgs 189 OIAIIMIL ATk O T I ® DS JHS AMSTH BHUO U & UCH
of Thetor &t @& ol Iwe= ALE = UL OS 3 ® 2= JIHs AVSE OISHUAE HsiEC
XX e R2? (2, y =Cv/Cp) © 2= JiTis ATST 040D HBHEICE
O W =-Cv AT
@ W = (P1Vi=PaVo)/(y —1) 19. O =& &E0 X & = 2127
O W = PV [1-(Po/P;)¥ Y] (1 QIR @ zud
@ W = [RTy/(y —1)1[1-(Pa/Py)¥ Y] @ s @ =3te
12. 380C D2 YXHEDL 120C2 M2 LHEDAOI0A 20. O|E 20| S 22 SONBHESY SSA=ES8S IIX
ZSsts LII1Z0| 60.0[kW]Sl SRS MASIHEH D29 D US [ 0 SHO AEHAS OIS = 0lL Aoz T
AHEFN2RE YIVOZ RUL= J(QY2? S & Y=
® 23.9 [kW] @ 87.7 [kW]
® 90.7 [kW] ® 150.7 [kw] g v a v
=. B=alN, k=b/N,a=[—}} b=-[—)
13. OIAJIME S2 SHlA YAS SIHAIDIS AT E? aT gp
® SotetH @ 2ASHC} @ V = aT + bP + const @ V = bT + aP + const
@ =5t @ o2} HlY s ® V = aT - bP + const @ V = bT - aP + const
14. 1kg-mol2| OIAJIME Pi=15atm, Vi=4.72L01N ZE¢ 5t | 202 : I BYUE
UHS S50 Po=latmlIXl JIBIEIE AIZCH 0 I dE
OB EHEE H)2tS L0FOIJF? (S, Cp=5kcal/kg.mol.K, 21. Heptane(C;H1¢)2 ENSI Dryice(CO2)& M Z8ICH. COItA
Cv=3kcal/kg.moloKOI C}.) Ol Al Dryice2 2l MEE2 50%0112, AI2tE Dryice I Z&0|
@ -3027kcal ® -4027kcal 500kg2L M 28t Heptanel 227
® -5027kcal @ -6027kcal @ 325kg/hr @ 227kg/hr
@ 162kg/hr @ 143kg/hr
15. &8t 420 HHOUA JIMZ Ao =00 st &HS
SX 9e He? 22, 10Wt% A £89% 50kgl 20wt% B £29% 50kgS =85t
® 12Y Gibbs IRUUX G= SAS0ICH AL 28R 242 HEA HABUSIH?
@ 129 WERD S= 2AX0ICH @ 10wto% @ 15wt%
® 129 210 Ve 29200 © 20wt% @ 30wt%
@ fj;la'bbs MRULTL Gl S=0 e BEE S| o0 115t 200m20101K SE XIBHAE 245101 20m 2é>+01|
JhEE S0 HEY 15kg/s YOR 22 221
16. Al MBS DRUA BFSAIH 2A,C0,C0,CHE A+ Ct. Ol e potential energy2l EIt2(A Ep)2 L0OHRID?
BtCh CHS BHSOl MIQHEION UCHH 1 RREE L0HIDL @ 35300J/s @ 3600J/s
@ 3000J/s @ 200J/s
C+ 200 —C0:+ 21, C + 2H> —CHy 24. IS = 2472l BNAHA 2427
G+ HO —CO + Ho, co + HD —C0-+ H: @ WEuUX - @ AXHX - AET]
C 4 0= =200, CO + 3H> —>CHy + H-0 @ AL - HRMUX 2 - dg
@ 1 @ 2 25. 8317} 1atm, 20°COl UACH O I FI|12 20| 1.75
® 3 @ 4 mHg2Y O MH&TE? (EH20COHA SI|2e 17.5mHgO
ch)
17 gﬂ;ﬂ io;fci c 7 OE:U RE? @ 4.33% © 10%
e s T ® 43.3% @ 100%
® 2= SHLS o & UL
® WSOA ststers0l oig = AT 26. Hp2 Y= 33K0I1, YHAHS 12, 8atm0|l:+.
@ 04 (phase)0l EME = ALK newton's EFAS 025101 2F8 Tc2 Pce
} @ Tc = 47K, Pc = 26.8atm
18. JOLer—Th.omson H=a= = O%i M JIHe 28 4 2 @ Tc = 45K, Pc = 24.8atm
f(mversuon temperature)ctl BtCh ClS #8 & 22 A @ Tc = 41K, Pc = 20.8atm
7 _ s @ Tc = 38K, Pc = 17.8atm
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27. 40COIA HAD S2010| &820| J|MHBE K| UCH 33. CO= D20A 2C0, — 2CO + 0.2 2aHEHCH EEAME
Raoulte] ¥X0| ®RECD 2 M S 4% = S@l 242 Ol A 11.2L2] CO.JF LFAB0A 3000KZ JILRCIH ®

= COlASl =J|2 HRE:180mHg, S X BN RIS L0

28.

&:HE 30%, STA:T70%(SIIF))

no

® 0 Mo Y MY
@ Jlae BEgxde2

40mHgOI C}.

201CH.
I 54mmHg, S2 I 42mHgO| T
WIF 56.3%, S2 43.7%0ICH

34.

® 160L @ 160m3

@ 150L @ 150m3

A9 $49 S0 10007128 S5 AULH 0I5

AAo 20l 450 Jlgoletet 0 g0 B XS
= 280|

@ EAAO gttt 2 o TAIZRH #EE F @ 16.7 g/gmol @ 15.7 g/gmol
&tot= 4101 Clausius—Clapeyron 40| Ct ® 14.7 g/gmol @ 13.7 g/gmol
O IAMHERSTQ UHST - A4S 0|R5H0 HAS 5t
= Al Al -
= 01 Watson®0ICH 35 m2 2gz (0, ) o oz sa 2e?
@ 2 BAR2EQ JFYREE EBHS J5ls Al
Watsona! 0| Ct D Mo 8o 2 EAHS NE F20I0
@ MAHIE2C 9 AW - ot2s 0]2610] XIS 2o} O 27210l 2 HE2XZ 3%= SsSH0ICH
= A0l Riedel2l0lCH ® 27240 2M XSS HISESS Dist I 20
— -/ —/ E|>.
29. 100C OlAl LIS OI4Xl 100kcal/kgS Jt& 2| 2kgOl L @ 272001 HElle ILYESY BoILESE0l A
HE 2J/&0 QUCH 0] 218 JrQot0 LS ol X2t o &L
130kcal/kg0l SIS W 2II0 BUE=s 7 } )
® 55Kcal ® 60kcal 36. Ot2 122 ZRAXE TAS 2HOICH M Q=
condenser®l A HIHE 22, Q= ReboilerfilA JtEst &
@ Tkeal @ 80keal 2 F= o D AR HE, B ©5% 95, C,
30. KaCra07(MW:294) 13wt%2 +=8%H 100keL 25 E 64kg2 £ 2 streem2 EZHIZE 2DIStCE 0 H Over all
22 SUAIZI T2 20THHA Y2 AL KoCr0,2 &8 energy balance AH&E SHIZH HAIS 27
2 A7 (B,20CHIA KoCr0,2 TS 0.04kg Oc
-mole/100kgH,0Q0IC}.) /Q,( =l
D 68.2% @ 71.2% ¢ Cooler or PD
® 79.2% @ 83.2% R” enser
31. 182 AB,C 38ENS BETMOIC, 0 IOl Uiet & e
o = s@ 2e? — PR
Cpr
A L. Ur
- B
r
B — Reboiler PB
o Q - Q¢ = Df CppdT + BJ CppdT — Fl CpedT
@ Q - Q¢ = DJ CppdT + BJ CpgdT + F| CpedT
® Q - Qc = FJ] CpedT + DJ CppdT — BJ CpgdT
B C @ Q- Q = Fl CpedT - DJ CppdT + Fl CprdT
@ A%t BE 2td E& &t 37. T2 SES &S I AL E BRS04l &Y =
O A& B20AD ABCHR0l 2X5| =850} s2 3129
@ A% C= 2® 38stC) O D220 YA T= 205 A2 LIELE 52
@ B9 C= 22(42) =88 S diag 2 Q= AQ|C
@ +HWE20|H LA2A0| STF ZII2 LIEHUE &2
32. CoHsOH(2) + 30,(g) — 3H,0(L) + 2C0Ox(g) S Bt=9l 2 S FAE 2~ o= AOICH
i?t'.f* ng 'ﬁ%%jug‘:;?'s%'ma'%ﬂ" a2 £x0iA ® UBS, 2GS YRS ABBI HHE HEE & Y
FHotutsd DE =ur! Jtrs = AlQ|C}
g _222;58: % +2§2§tca: @ SO 20|etEol £ETHIE =8 £ = AT
— 7 keal + ./ Keai
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@ EHMS E=AE (radiating powern2 EUS%2 4 M3
38. ==& fiEt2l S8 Z2 RAZ EEGIH SUE UsA ol HIIBHCH
Ct. Ol EHUAN GESS SES8S 2 02D (&, 22 @ Ol =Xl SCOoA SHO EH CHAUD = A
aNge C:12, 0:16, H:1 OICH) (maximum monochromatic radiating power)S 2= It
0.5 ® 06 Ze HuEsd = vlas.
® 04 @03 @ =Ho IEO B2 QUK EES LEHHC
89. Blelel B0 e 435 &8 RS7 45.y Ot S 4B UEIY I, 2D b S0/ MHXE
@ 3240l gle Te Mo J|-U HEES LR A= 2tol B9
5|
® 8ﬂg/\**(HA)i ez gHELN e 2%0 o a7
L_o_'_ = = e e - = @YA< 1, YB> 1
. O v <1,y <1
@ Hl2lH(CsHsN) I 22| MM T2l tolde siel @ ya > 1, yg > 1
g0l HgE U
@ J|- Al J|A9 s 29 %‘Q(F’A)% OHAFOIl Al St 46. 1atm HO0IAM dIFdS SEE20| 0.6 H= SR S&E
S22 SES2(Xa)2 #el&(Ha)S B2 LIEtHT of = MMl SR IS HIFLZE? (H, 0| EEEY
o HEAMH A= SIIQ HE S2E2 0.8 )
40. CO, 70V%2t NHz 30V%2l =42 J|H E&=S2 KOH=Z ® 1.3 @ 1.5
CO,& HMAHBIH 35V% COQ% A ACHOl M CO, E%It Ml @ 2.0 Q27
HERE JI? (B, KOHE SYolXl 210 NHzS 2x g
A eg=ttn JP‘*oH'J) 47. E20| st 8402 FX &2 A7
@ 77% 2 66% OS2I ZE26d2 Ot
® 55% @ 44% @ =32 M= MY (Fanning)a! BI2Z2 A Poiseulle A2
SEe & U
WS : O K& ® =Mt 2YUst AZS0| 52 0120 SE2U
@ 29 dF(#m)ctn S
41, SuEDlol et 8202 gX %S AHS?
® Jt& 2ttt guEd|le 012 ZWED|0lCh 48. 4B A (plait point) o &HCZ X S A27
@ & ez s2= |MY SEE SIHAIIII] fI6HH O DLANUN ERLACZ Z= ZAHE
baffle 2 & XIstCt @ HH HHEM = tie - line 2 202t 0 2 &
@ g W st 2ES UIIRSHA floating — head(2 O ¢ WM = tie - line 2 2012} JHE 21 H
SolS) & XISt @ FE4Y FE IF49 L0l 20tK= F
O = wE|e SE2 UM B#R0IC
49. OIS €% & X g2 127
42, #EHO= £0 JIHE 20 3710t A& {2 SAdHD ® KA KRS0 Oist Hets =2t st
UCH BJl= 4.4C, 15.24 s 2 5= SOILA 60T, @ S2= %X 59 SHH UMY M S22 K7
22.86 ms 2| AR Z TS LI2HCH 2719 HIgS BHOll bl 2l 8tCt.
0.24kcal/kg - C 2t M 3210 ME& 27 @ HH BEE Mo U2 Li=g#s 25 Bt st
® 24.1 ka/kg air @ 6.69 ka/kg air O =) FEo 2AHE HIFZet S
@ 13.35 kal/kg air @ 48.03 kal/kg air
50. =& ZX0l U 4oz X %2 RE?
43. J|-% HHUHA SEAL0 20 = 2 L HEM @ mixer — settler — Batch &2 Z M WBAXIE ot =
et €802 g2 212? X2 22IstCh
@ =t 2 JIHC SZ2NHES WHZ Ko =0 @ spray — tower — Heavy liquid = &£ 2, light liquid
@ BolTot B2 JIMe sZ2HE2 JIMZe Kot = = otF 2 |
Ct. @ perforated — plate tower - SFE ML} 22 U=
® T B2 JIHS SZHE2 AMBL Koot & os e
Ct. @ pulse - column — SA20/Lt T30 2R &
@ s 2= L2560 BIS QOIXl *eC.
44. = AH(radiation)0ll CiSt €Y = Kirchhoff ®&l2 H&st A | 51. & ZUE A URZE SEN B4 &™S(Viscous shear)
27 2 N2 RAE1] 45 HAH(Eddy viscosity)0l XIHi=Ql £
@ @S 22X O AHS SN US O LAS 227
(emissivity) 2t E4=& (absorptivity)2 ZCF. (@ Viscous sublayer @ Buffer layer
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® Turbulent core @ Logarithmic layer 20mole% =20ICt. 33H&(feed line)S FotH?
@y =2385bx -2 Oy =-15x+2
52. HIZ0l 0.9 © MKt LIEHAS 210l 25psi & T +5 B yv=15c+05 @y=-35x+02
(head)2 LIEHLHSI?
@® 12.19m ® 19.52m 58. BYI| ZFHOUA B4 FE0| e 4oz X Y2
@ 1.219m @ 1.954m A2?
O =D U g2 X0 HISEE =01H =302
53. JIAE %A =0 S A2l 28 & 82 A=2? olss =9 A 9r}.
a M SH JIAS 2O 9 7| EENEEEE @ 2Es EF0HM XNSHEHUHA ZHOIH JiE BEHAES
b, JhA £ M EOE WP Q= 2ONH Jeol 52 = ALk
e ® B ZRUM T2 UOE E280, 2228
OlZ5tH I Y HAEE =2 £ UL
@ JtAQ HHO et 2O 2 e b) HE Alest @ DO AZJ|2 AR5 =)o TJ|9 JtAHS =Y
Ct. = UAXGH Dol =FI|= HIMI| 20 =E =3I
@ A MHION HE 2HEIH 2 M= b)HS AIRE ols AN st EZAMAKIF TLOSCH
Ct.
t

59. 2e|UA& =0 OH=0I6HE &XIst
Hel SEXNZ2RE RS otk g O, J80M &
AX Py - P2 =7

2. o= 107 kg/n?

Rl |
*P 1 | +Pg
—A0nm
o
]
Z
. — —-%— ——12mm
i} -
[ AfrET 8 o /‘
@ 2eliE(sand bed)
@ H24 EEA2E(nhon porous clay slab) Ulh:ﬂlEia%ﬂl
® (=24 Z=XJIE(porous ceramic plate) o = 1.10 % 10° ka/w’
@ Hl=24 ZetAE % (non porous plastic flim) @ 3.98x107* psia @ 2.23x107° psia

® 3.98x107° psia @ 2.23x107? psia
55. Nnu (Nusselt number)el HoAZA S22 2427 (Y, Ng =

stanton#, Ny = Prandtl=) 60. U0l JI220l S0 UL ALIt JIgRE= =0 U=
® KD/h Er=2J] LHOl HIZ0l 0.67 kd/hr- T Q! HESS 900keES &
® T T=(conduction)X&t/tHF (convection) X &t 1 2TJH150C 2 £ZJI12 100T MKl SHEAMEHMA JF
@ HMQ 2=2U/ZHUMS 2= 2200 Sot DAL &Lt BFSE2 =J|2%0F 15T & M 100T Nt
@ Nst/Nre * Nor X Jtgst=n 2es Al2t2? (2, 52 M+ 730k
/hr-m?-C 0|1 MEHAES {.5m? 0ICt.)
56. FE0 st 882z | %42 A2? ® 72 @ 142
O =2 R g = U= S 22E = UL @ 182 o 33=
@ 5 8% 3 8ol: Xt EMHOHH 2 NS 22lg = U
Ct.
® BEHO H23 B S0 £2YS 0120 ARS : BSSR
@ D-9% ==2 HZ(leaching), ¥ - A =52 AHNFS S 122 s5& - Al2tel 2H0ICH 82 HrEAle?
(extraction)0l2t StCt

57. SRECZ E0Jt= feed = & HUHZ S0II| TR0
feed 1 mole & E2CH(feed pate)22 2= vapor &
0.4mole 2 H3IAI2IC) feed & 80mole% methanol 1t
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C_:..j i C,-:_
'E_ ==
C A @ k C,
r w1 %)
'E =
R.S ° -
—=i @t=1I (- X
A =R 67. ZIIEt 1mole/2l WX AJt 14/ min o HEZ 2liter
.y 209 &&EIE2II0 22EN ERSEIF 0.1mole/s 0IY
o s Ol A o AT (mole/s - min)s?
?,ff R © 0.45 @ 0.50
A ® 0.75 @ 0.90

62.

63.

64.

65.

66.

UM O BIZ A > R — S OlA R 0 SE M&S0ICH

0l 128 B2 52 B2II0AM NBAIDK B [ B

g7l AJ|0) e MHOR IE g U2?

® ®e A= BCh

@ 2 2Y+= ECh

® BIS STA0 e 2 AYSS T B2 AYLE
=

@ =4 z=o 3|t AL

A — R o ousisol thet BE A4} Kys = 300

Ol B2 A Hrmes = ~18,000ca/mal OICH 75°C OA B

dage?

® 69% @ 55%

® 79% @ 93%

A>Rk=10R->S k=192832A>S k&

£ 4 QUCH O] M k2t2?
® 0.99 @ 1
@ 100 @ 101
Langmuir 229 JI8322Z X 22 A2?
O E0| LolLt= D EH=2 2LUGICH
@ EX=22 0l S22 M4SHE8S MG Z=U
@ EXZE2 s2olCh.
O =2 CUEN S0 U2A & 3ol EzE0
1 X gSY M E210 S8 ersI|29 Z2+AI2H(Space
time)2? (¢, = LAGICE)
X

'|: =

©) 1=k

68. 01T BrESUAN P01 AEH S0H AEi2HS

BSECE

W SHACL 2 S& &9 F=Hl= 1 : 1000 OIACH 2
0C OIM S &tEHel 43 WX xte?
(®» 3105¢al @ 3725¢al
@ 4022cal @ 4303cal
69. NO2 2o 2BollEtS ST &= 11X S22 A 694T 0lA
0.138¢ /mol - sec 0|11 812C OlA= 0.370£ / mol - sec
OICt O] BtSOIA 550TC & M s a7
® 0.0482¢ /mol - sec @ 0.0382¢ /mol - sec
® 0.0282¢ /mol - sec @ 0.01824 /mol - sec
70. Ol&tE Br3I12 HEAQ oot ot HEd?
® 324 B3I @ E1sE BtsD|
@ &gsE8 sl A =0 BtSO|
71. JEUSH A Rlote M8 =288 22 ot 2=
=X ¥2 A=2?
@ BESIl UHoIAMS O BtS=22 2482 2LotH SXI&
Ct.
O =0E AZ20I0 Adte HtSe BEEEE WEH &
Ct.
@ Jot= BISY REIS0| 22 U 0lH 258 =H =
2 2 |XEtt
@ BIS20 558 =) E2 YA |ASC
72. G20 22 B30l JME#E ) AS M, ol 42
0] S 2t Bt889 == HEH ZEd =010t 5t= II?
Ky dCy
A+B—R  —= =K G, Gl
k., dC. "
A+ B=—pS5 —H=HHC.C”G
dt .
®C, E =), Cg E &I
@ Ch B 2, Cs & =
@ Ch E =9, Cs E =
@ Ch E 2, Cs E 2
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73. J82 XS =04EtS(autocatalytic reaction) Ol CHet 2401 | 80. E0HS HMIZ2R1I SHE {501 S0H(2H) AR 90g 2 &
Ch 8X o2 227 Heh YHE 80 €0 22 AN L2 x0'o+o1
@ SOE SFs 2 400n° 0|U20, THAl 22 HH £
P ™ _
Y 2 st 21 80cn® O|ACH OIM =04 XL Z(true
“Ya I; density)=?
I | ® 1.25g/cm® ® 2.25g/cn®
' ® 3.25g/cm® @ 4.25g/cm®
] 1 . .
/1 1® ?
Ca
O W@ | 5= : ZEAO
HHS X9 Cu/Cro 2 @ZA 1 9 242 2=Ch _ _
g . x:;}{'mjfo“@ 0|u® f 1 * 81. Msts G(s)2 SHIAISH(unit step) U0l CHEt S LS v,
e mEem ’ Sel=2Himpulse) Y0l HE S22 yatst O vy v
@ iSO mMsuse @ 0|0 -
@ ZPIS S5 [O] Co/Cro S B [HOICH T
dy, dy,
74. 280 = IS0 HSHAMN 235 380 2l SEH @ =Y, ® g
SO S O ARSI Sas BeIls? dt dt
0 =5 227 2 2
- _ d7y, dy,
@ Z2i1 g0 =y =y
® 28 ©20I9 227 B2I| N oI ® g2 ° @ g2 :
@ =28 2920/9 20 P20 €y o
75. 91S0| CHS D 22 JIXHSY [ £TACZ g2 A7 ¥(s)
R 82. 12 SS4C0A dgas X(s) =2
2A —— IR
(1) _I'A=FR=k1CA2 @ _FAZ_FR=K1CA2
@ _I'A=FR=k1CA @ —rA=—rR=k1CA
76. =2t 258 g = 1/(1+Cy) O BISS AT AP S -
o BEEISIINAN FBAZ O ZSBLSS2? (H, Cao =
TSEET (2, O G,G,0,1G, 66,66,
1, Car = 1/2, Ca2 = 0 mole/£ OILCt.) - - p o TREH R
® 1/2 ® 2/3 o 11GG; @ 1+G,Gg
® 5/6 @ 1
G,G.G,*G, G,6,6,4G,
77.7A>R—>S 2 HAIEI_ g BS0A R O MABS0 ikt - g TR
A Of 501 2X0/2 S © MAPSO0l R Of 250 10l ® G, ® 4G,
o R o M0 °a|a+ e xA2?
@ A2 EINSEE 50|10 BHUSIIZ ARSI 83. CE2 &4 (e JR0ICH 0l DS IS4l F9 oL
@A S ZINSTE L5 SYUSIIZ ARSI o sHEr5t=or?
® A S ZISTE £0/D S22 AIRED
@A Q EISEE LED DHEUSI|IZ AIRE f(1)
78. ESEE Y2II0A CIST 22 U4 1Xt PHS0| Mg )
D U0 60 % o AJb BHSEICH BH2D|9) 2DIBHS 4 bY
Z B0 ADI A O & % Of 8IS EAEIN? 1
A— P, =fi = l‘i{:.ﬁ,
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