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15. 37|15 180K 2| 2=0f|M 100bar 2| & O 2 K& st Stct. 19. O3 S 7t ard el A E=T| tAsthof CHEto] S| RS A
C

=
|:1]1|7|. 1m3 ol2tH ;qxrsr £Q1=

@ 274kg
(3 284kg
@ 294kg

8104 150kPa 71HX|

o> 0Hr|

It MO 2 THAMAEILE, = F Z70M AEf=? (T 800kPa 20
, 240°COll A TtE4-Z7|0| AIEZT|= 6.9976kJ /kg - KO ’
1 150kPa Ofl A St H| ()2t X3t £57|2 AERT|E= 2

2} 1.4336kJ /kg - K 2+7.2234kJ /kg - KO|C})

OFF-E]
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18 AN O= JtHQI H|SE3HH0]| CHsLo] O| A7 |H|e| EE2|ERE
=l 21 (Polytropic process)2 PV"0| Y& stA K| =|= ot
Ho|Ct. o] mh ngto| B HH| (£ H|EH|)2tH ofE apFel
712

@ ctE b (Adiabatic process)
@ H21tH(Isothermal process)
® 7tel2tE (Reversible process)

@ Hatd(Isobaric process)
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. HHZ0[ r0|11 2t 7} 0 I 3| H (1 )0| B T=E Solf HEE =

HUX| HE SRS BHAM2? (T, w = A4S E0IC)

Q1w

@(tw)/2

®tw)2

@ (tw)2/4

1,000kg/hre| R&40 2 HIH E20| =3HEH0| R o
of (Z+2t 50%4]) HIH 2 AZ0f| M 450kg/hr,E 22 5=0]|
M 475kg/hr2 22|51 Tt 4E0| HoUA= EFAU(qq,
kg/hr) 2t 3t5 00| HO{RA= HITH(q,,kg/hr)2 22 LOMX QI

© q1=25kg/hr, g2=50kg/hr
@ q1=50kg/hr, 2= 25kg/hr
(3 ql=25kg/hr, g2=25kg/hr
@ q1=50kg/hr, 2= 50kg/hr



HXHEHME CBT: https://www.cbtestpro.kr

#3127 |AKT)(T) E7| 7|52 200403207+

23 AM=(2x2R131.3)2
0

24.

25.

12.4MPa, 320K0{|A 0.429| gt=0l
ZHeCt O] ZHO|A 2 M|=2] H| & (specitic volume, Tt
9l =m3/kg)2 Tots Ale?

(0.42)(8.314)(320)
(12.47x10°)(0.1313)
(12.47x10°)(0.1313)
(0.42)(8.314)(320)
(8.314)(320)
(0.42)(12.47x10°)(0.1313)

(0.42)(12.47x10°)(0.1313)
(8.314)(320)

Xt

mn 2=

Fa.
latmol 2 T3 E 5719 oz (U) spes

i~
(t°C)Ql gt4eol U =25.96t + 0.02134t20 2 HA|Emf
Q.

0°CoM EE

(1 13.38 J/mol°C
2 17.64 J/mol°C
(3 21.42 J/ml°C

O 25.96 J/mol°C

#

20L/min2| 20| of2fi2 %[ /i=2=g U FOPNESRY S Bel
|etCt.

|- o
5= 927 (B, DRA NS RABICE)
Iam m

—
(D 0.5cm, 10tube

[
@ lem 10pipe
p2=laLm

20L Hs ©/min
pT = 7
@ 4.56 bar

2 4.56X% 104pa
(3 4.56 psi

@ 4.56 nmHg

27.
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29.
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@ 35.0%
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30. 14.2g°| NaSO(=XH2 = 142)2} 10.4gS] BaCl,(£X+2¢

=208)Z U2 A|H BaSO, (X2 = 233) 10g2 HUCH 28

2 ol 7
@ 0.429
20.961
© 0.858

@ 0.734

o A
x
N
<
=
—
o
o
x~
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32. CH2 2 1.5 x 108 dyneoi| sigtst= 2t2?
@ 4.17 Newton
(2 1500 Newton
© 15 Newton

@) 1530 Newton

33. 200g2| H,0 0fl Na,S04(g)0l =0t U= 88U S H2t5t04
100g2| Na,S04.10H,02 ZHOZ MEA|ZiCt B
(morther liquor)2| Na,SO, 242
22 NaySO, = 142)

@ 56%
2@ 23%
® 35%

O 28%

34. OI2Z7|M|(YXFE: 40)2 HHH|E 2 2.98cal/gmol°COILCE. O]

g J/gKZ BEAISHH 1 2t2?
@ 0.018

@0.71

(3 0.046

0 0.313

35, 247 psia,140°F =4 W42 L|0F Z7|(AE T

657.7Btu/hr )7t S&7|2 RS0 110°F ZLotHH| QZL|
OF(QUEHT| 167 Btu/hr)2 SXE|0] HAXMOZ HiEE uf &
EA T (kCal/hr)sE?

M 4.24 x 105
2 5.24 x 105
(®3.24x105

O 1.24x105

36. RI|%Z OLMIE 15%E e&dts HiHlatel 28t=0| ULt

20°C,760mmHgOl| A HITIo| 22t2 ADtel7t?
@ 0.15atm
@ 0.85atm
(3 700mmHg
@ 500mmHg

=29 ot JEHOIM 25(T,)7t dew point 2=(Typ) =2

HEl= Cha2l o HEHE of0|5h=o1?

38. O£ E715.0L/min | G 2HEFO[ 1.5, 2K Tt

2.0L/min Y= o H2F0| 18.0LRACHH, O 2t £ =7}
2.5L/min M= a0l H L L = Z=78

8.5
@09.5
© 105

@115

39. Petit-Dulong®| H&lof| Ciet MHE 22 W27 (& AXIZ0|
40 0|A|-o| 7 O)

oL oOT

@ 227t B7KoH 28Y YA

o o —

@ Eol F=ojlM= 822 00| ElC.
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40.

=9/ 7|22 2 100°C, 17|20l M 2255J/gOICt. & 1molo] 1
7|20l SE M AEZT| HIHE LOkRIT}?

(1 22.55J/K
@ 108.8J/K
® 125.3J/K

@ 40590J/K

(3t=5] = (202H)

42.

43.

RERAHII LS S5 W ASHQE FE A2 r FHoilM M
17
@ r Oi| HiBtCt.,

@ rof [y stct,
Q) r 1 FRSICE

@ r20f H2|etCt.

5717t A= M= 10kg S UZAZI CHE RAHIE 5T 2atot
st

TE2?

8.5kg O|ACHH NS TH= 2

@ 0.15kg-H20/kg-ZA =1 A|
@ 0.18kg-H20/kg-ZA =1 H|
A=A

®3 1.5kg-H20/kg-
@ 1.8kg-H20/kg-ZAZ= 1A

44,

45.
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Flash distillation 0l A Of2f 2 &laf 22 AEfOfl A TE AEH
£ 0|21 Y2 mf Material Balance & 73t Al27?
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1+f y Xe
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oy = -——¥+t—
f f
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CHEFA] & 2 20|M Murphree 22| Ho|E 4| LIEH
227 (2 ynin g Lt Axse, 100 1 gos
g Y. :n L
of7te MAl s&, n CHO| oA S LV Ao -
d20|RE 57|19 sk)
® Yn_\rnH
Mmy=
Yn_vnﬂ
Yn_vn+1
@ =
"‘r'rn—“r'rn
Yn_Yn+1
@Ny= ;
"Trl'l_".lfl'l
1..'Illn_‘..'llln+1
oMy~ N
¥n _Yn+1

@ 37|(air) g7
@ El(turbine) 7|
@ ZZ2HZ{(propeller) @t7|

O LM (helical) mEH7|

48. CtE & Raoults law Of| & 2= 0| &MU SHEHEIX| b=
A=?
@ HIH-ZSZAA
@O OINE-ZEEXE
® O|EtS-OllEHSA|

@ O EE-Ofl EFA|

x-y S 2R S AFESHO] 0

-

EE Aot

rH

t&-AtH| 2|8 (ponchon-Savarit)

12

I7{|0] & E|3|¥H (McCabe-Thiele)

2fjo|2i|o] & (Rayleigh)

® @ @ ©

sl A 3 (Fenske)
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50. S|MHQ HA; It HA, O =
WEVETESVES

[

Ct. o] mff 2+ L=t ol GACHH

F e (MSAEE 7HE JEfOf 27

0 AF » = AF;,
@ AT = AFg,
® A F, = AF,,
@ AT o = AF,

Aoate ct3n

|'O

IXtFy, s B7IQIKH

51. 7t2 5cm, M2 20cm 21 ZAME 229 H4YEF S 7t

&
e
o u
(@)
>
Q
>
>
o
=1
@
2

54.

™?

@ 16cm
2 12.5cm
© 8cm

@ 4cm

M )01|A1 FEY,

P
=0o
PELEEIESTE:
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55.

56.

57.

58.

59.

1 0.9887
@ 0.9917
(3 0.9936
@) 0.9949
H|ZE0] 0.945,

1km Q! IHO| T
A2 gre?

(1 0.0015
2 0.015
©0.01

@0.1

2 SANZRE oK GAS =
(EHR(HAEE MR o AHE-EXTMLT 2

®qg/A=0T2
@q/A=0/T
®@q/A=0T

O qg/A=0T4

FH7HE

BelE ERE

Nyux(local Nyy)E Nyux =

FE0|M F=HH|E 3, th

HE=7H0.9cP 21 HH|7} QEX|F0] 221%],

242 ZN o £5

207t

O 3cm/sec o] £EE SE W Fanning Ot

£ UEtl= 2122 (2 g/A

—

SEMUF EHH =&

a(Ngey) /22 ESEICE O m T

his NNumol ﬁ%” (E|_|‘, a:’é”F, NNUX:¥$NNU7 NReX:%_l?_NRe)

(™ 2a2(NRex)1/2
a v in

@— (N )"
5 Rex

© 2a (NRex)1/2

@ a2(NRex)1/2

E|&= Colburn J factor = 24

SN YRS ZHFEHZO|

© Newton HZl
2 Stokes H%l
® Allen H=

@ Fourier !

61.

63.
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Tharsta

SHAIZACE 2oHurS 0l AIXHEl 2 F0| HolRls Hy 0,9 %S

2HS710M HIZ7tS 2K HAHS 2 BoS
50%7} FSHe[H 75% Totof| ZE2|= AlZt2?

[

H

N,O, o 1At Bt & &= 0.345/min 0|1 B3 X719 &
= Cpg 7F2.4mol/2 OIC}. N0, 2 ==7+0.9 mol/2 & h7tX|

AlZt2?
1 1.84 min
@ 2.84 min

(3 3.84 min

@) 4.84 min
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B0 RIS X
Het2Heg
NS R=?

@ 0.115cm3/g
2 0.215cm3/g
(3 0.315cm3/g

@ 0.415cm3/g

65.

HR2 2| LEERH 21

HIK

Hitk

HA|HHS (series reaction)
23 (parallel reaction)
Z&tE (polymerization)

Z0{2tE (Atocatalytic reaction)

69.
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He ol My B0 BEMNE

E[(AHgR] Ato|ete| 2A|=2?

@ AH° =% (AHfR - T (AHf)P
O AH° =3 (AHf)P-X (AHf)R
® AH° =% (AHf)R X T (AHf)P
@ AH° =% (AHf)P + X (AHfR
ChE HFS0] 1atm, 25°C Ol A 201 o XtR O K| Heot= &
af 1747 (2, 2f2to| MM A o4 XMt AG o 242 CO(g)
7}-32.807kcal/g - mol 0|11 CO,(g)= - 94.2598 kal/g -
co(g) + 0.(g) - CO0,(a)
mol)

© - 61.4528al/g - mol
2 -127.0668 kal/g - mol
(3 127.0668 kal/g - mol

@ 61.4528 kal/g - mol
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70. ofzf Dol Bt B | A 3|54l (batch) BFS7|=2 (B A, B 73, A+R— R+ R 2| HIS0| M L2H|2 BIS 22 QAL o
$H2ut27|0f M2 AlZHt)0ll [HE MBHS(X,) ©f #ISHS LR
0 B
N %27
E“E k(g)
Ka
(a) (b)
N °
L
U l t
' . roduct
! L
wgsory) (€ (@ P
xa
0 () TNus @
@ (b) M= 1} ZA S 't
@ (c) HIHHBHL ZAHSISHA| 242
@ (d) M= S YRS = ALt Xa
®
71. al -
A-Rrg= O L ase g Ao, o= K2Ca™, t
QIB1X| Q= B2 I RS [ 50| 7| 9ot HHe?
@ al=a2% M & BHo| HIS AT 7} 2T}, Xa
© a1> 222 = A9 S E 0| %o| e}, @
@ al<a2¥ = RS O] &0| ¥ S 4= QiCt t
@ WS AT = RO SO| AHHE AfA2boj|i= ZHA| QiCt.
°° “ 74. DIEHCH,) Tt A (CL,)E BFHSAIH M AFESIERA(CCl,)E
=Hee?
72. 4PH;— P+ 6H, 2 Edlists £ =7t 1x 104 mol/2 s mh
4 20| MHAE (mol/es)=? ©ads
@ 5x10-2 @ A&
2 1.0x10-3 ®gdets
©15x10-4 O AsEYerS
®2.0x10-5 75. A— 3R 91 HF20|LM A2 SIHStS (e )2 Lntelst
@1
(2 ]
®0.5
@®1.5
76. SYU ZTUX, AHULQ S2, SUSH CSTRI PFROIA] Bt
S0| ZISE o 4H2 7| HI|Z B2 H| HEs 227
@ Ht2Xt247} 0ECH 3™ PFREI| 7} CSTRELH 3L}
@ UH2147} 00|H £ B2 7| BI|7} 2Tt
® BFSK}27} K| H CSTRED|= PFREC} ZiC},
@ Hr2x4ot MoHe S B2 7| S|of S EHSICY,
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77. A> B T ROl 2HHIS0| 8|2 xEt0| S AIZIEE 23| 79. HASBHHIS (A — P, 14N Q| 28H20] co Y 1l Z2 H
LIEFH 2427 27

B
80. Cts & YaiutS(parallel reaction)@! Z42?
@ OA—>R,B—S
N :;_;if/j @A—>R,R—S
z]

®A—->R—S

@A+B—R,R+B—S
(3] [52t=2] 2EA 0 (202H])
v 81. G(s) = exp(-T S)2! A2 FIt4 ST Q01 A ZIZH|(AR)2
A Ly X )

2P )= 22 Eorelor?

g OAR=1,p=-wT
o @AR = 1/4/T %0 41, ¢ = tan (-w T )
®@AR=Tw,p=tan-1(wT)
A

@AR=0,0=0
78. TUA MY HHUSO| LIS LS YR A4S 0 E? 82, sta obto| atmaa stasy
k, dC, 05
A+B— R, —— =1.0C,0C° 1
- dCs (s-0)
- _ 0.5 ~1.6
A+B— S, — =1.0C;°C; @ e-bs
1
1 e—mb}
T Cq
A @ s+b
1
@ 0.5 -1
14C)° C,
1
®

C,Cg +C,° Cg°

@ Cy® Gy
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83. 1 86. Q=C/ H Z LIEILH= A2 HAAME](Hs) 20| A Medststot
™ O{EA| /=717 (2, CE HIEH ™S
samgsar (SH1)(S42) oo 5z 2ma 2o O HE (2, CE HEES)
ol Lof TIZH|=? (B radian frequency(w) = 2[rad/sec]) _ C{H_HE}
0 Q=C,/H_ +
: 1 2./H,
10
@ Q=Ca/Hs +C(H-Hs)24/Hs
1
(2] ® Q=C+/Hs +C(H-Hs) / 4/Hs
2410 VHe #ltas)
1 @ Q=CafHs +C4/Hs (Hs-H)
@ —_
5 87. MYgt(Transfer Function)e| 4&2?
@ L Q 2L e M2 BH E2HULE Y U EICE
10 o O1EPASl 48 BHsts o2 147} 1iflete
1XHAIO 2 LEEfLICE

e 88. =2 FAS LEHN=I1? (EHL: 0lSHE,cm, V: 0| &,

Flt)=e®sin wt : m
; |

[ —
(s+a)~tw -

2 |
E — — ——
2
sta 1 7
O 2
(sta)™0 ~ o[t | A
S cm/sec) -
’ o 2 () CR3| 29| =2
S‘|TJJ1 @ 22%7|9 St
ﬁ © C|SEfQlo] 2 XSt
sta)tn -

@ HE40| ALty

00
i

85. characteristic equation0| S*+353+552+45+2 = 0 I
q | f 89. Nyquist Mz | 27 (-1,0)0 CHE &=
Routh criterion@ 2 stabilityE ™ot 2402 2 A7

=2 - O L BE T AT O'|A10|E:'_|-TI O

|_

| n
>

@ stability @ 1[dB],0[dB]
@ unstably (2 0[dB],0[dB]
® oscillation © 0[dB],-180[dB]

241t

@ 1[dB],180[dB]
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90.

91.

92.

93.

94.

Ct29| block diagramQ 2 LIEHAH X0 7} otdst7| 9[%t 95. LIS & MO A|ARIE 2 MEH= =2 RATFOH Z2?
xH2?
= © EFEK|
+L|
+ 1 @ Hof7|
R —F* K¢ X I SRS
- ke §7+3s5 + 1| | *
2 _ | © 2R ugtHs
S + 2
@ Hojg=
@ Kc<13.7
96. O™ 3™ 2 0|5 (gain)0| 22! H|X|0{7| (Proportional(P
@ Ke<14.6 o1 |=(gain)ol [HI®H 7] (Prop (P)
EfOtA 2X5tD QULE ojmf S™H=={0| 7| 3

controller)&
® Kc<10.4 o2 A2 ZEst QUL OHS M

O Kc<16.5 0| 28 9| £|Z0|5(Ultimate gain)2 2 0|11 X[ EZ1}

#=(Ultimate frequency)= 30|C}.
g SEME0M M2 2171

U ®0| 39| |Z0|5(Ultimate gain)2 2 0|11 £|ZZFm}
M * #(Ultimate frequency)= 1/3 O|LC}.
R—= | G¢ Gy o] 2He| £ Z0|S(Ultimate gain) 1/2 0|1 4| £
- It=~(Ultimate frequency)& 3 O|Ct.
@ EXHA 0| 39| 2|50|5(Ultimate gain)2 1/2 0|1 A| &%
It (Ultimate frequency)= 1/3 O|Ct.
@ ZHHS
OFSEES 97. Mol B0 Mol MH = 5= H2?
@ ezt © THHZEO| HX|H A|&=TF HZICE
@ THHZE 0| ZHOFX|H Al &b4=Tt HZICE.
limX(t)
X(S) - 1/[5(52 +2S +3)]OEI mf w—=e= o| g7 (® E7XYO0| ZOtX|H A&7t HZICE,
@0 @ M4+ SN 2= SRS
91/3 98. LIS & I2E (inverse response)S H0|= 2 2?
®1 3
®
@3 (10s-1)
CHS 2XtAI0 AN XIS 22 (over damped)E? o 2s-1
0:>1 (3st1)(2s+1)
25
<1 a
@F ®
@t=1 (3s+1)(25+1)
@E=0 D5t
(3st1)(28t1)

IXA 2 &S5t 2 2EA A2t =03 5 o= A2
7k? (T, h:film coefficient, C, : heat capacity of Hg, A

surface area, m : mass of Hg)
@ hA/mCp
@ hm/ACp
® mA/hCp

O mCp/hA
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99, 10 104.83t44 JIAE 2 100kg0l B3 AIH 35%2] FAtEHS of
G(s) = — Sei7 BhCtel o] f §ist4 4 Hkgo| WREE
SIS SH1.65t4 ol oxt ®lojAIQ Al
4 1 2t 423 € (damping ratio) 2| gt2? (1 23.8kg
®1=05,£=0.8 (2 33.8kg
@1=0.8=0.4 (3 43.8kg
®1=0.4,£=05 0 53.8kg
071=0585=04 105042 MA H|2 5 @7|4 HRZ A A E Q0| Jzhof te 2
(=%
100.CtS & £H 7t 2|2t (measurable disturbance)2 &1t
Moz HHst7| et ®of7|=? @ Urea
@ M2 H|0{7| (Feedforward Controller) @ NH4Cl
@ E|HY H|0{7| (Feedback Controller) © CaCN2
(3 ADO|A 6F7| (Smith Predictor) @guALE
@ Ciet H|017] (Cascade Controller) 106 .
‘NH3+20,  HNOj+H,00| 8E20{A 1m32| NH, S 4t
[63t=] 3tst2AHE (202H]) A7 | =0l Zast 7|27 (T N,y = 79%, 0, = 21%)
101. 884 AM2|2FHS CHEH A2[2E 82 U2t MG 0| SA| (1 25.9m3
7|eM CHEY M2|Z 0| T2y Ma|ZoR HEEEES
| '| |'E = | | = = | = |E °|' @24.5m3
=A2?
®20m3
@ X3 AT|H(CZH)
© =2=4(F7y) i
@ dZ=ot Y 107.50,7t SO 2 et MM e = g8 E2 Hokel7t? (ThA Hy
@ AN ZE 9| SO, -70.96kal ml 1, SO3= -94.45kal mol )

oF 444l mol-1
102. 71 X|of Ch3t MHo|ct, E2 O] al mol

— A

5
rlo
-~

N @ ©f -34kal ml-1
@ 8 X|tist= A F & ofdtet zto|Ct,

© 2 -244cl mol-1
OtHo| X}7| Y™ S Z=3t7| ?I5te Hatdls S0l E
ZAIZICE @ 9F -144al ml-1
Hotieto| FAS LRISH| fI5t0] 22| ZnCl2E HIt
©) st 108.#IFZ 400 - 500°COIIM Si - Al,O3EHHIZ 3t V,05 Z0HAS

HE | Mot A2 FHE=2?

O OtA2 L0 F4 0|22t HEZSH0 ZnCl27t L.

@ Lpmeist
1034013 HIZOIM ZEX0| A 204 Zo ot @L{ofs S2g @ Zoz
OlA B8 o] T Mo|= 2EE? 5 mm s
S Jpsicy,
© NaCls Ffetcy 0 L2 24g

@ Ca(OH)2E 7f3tCt.
(3 Ba(OH)2& 7tstct.

@ Jtg =XOo 2 FEICE

S15/17-



HXE2XZ! CBT: https://www.cbtestpro.kr +337|A()(F) B7] 7IE2H 2004'F03E07L +

109.Ct3ST DEXS| £+ Y7 EXEE FHSH=E WHO| ot AH2? 114.CH20| HiEHH| 2 2 M ®CHX| 23t 7427
2 Azt @ K2504
AtE oty @ CaCN2

® (NH4)2HPO4

@ (NH4)2504

110.0| 2 M=o FEl SYHZ2 M1 A= A2 LS o= el

= HXHEME CBT(App Store) :([CIREE]
72 He=s
HXH2FI CBT(Google Play) :[(CHE2E]
OF=3
=o 115,012 = 5|3 MM EZ Hs0| YO X|X| Y= 7122

OF3

CH{CHz):
@2a% ® 0 100—120T, 4-fatm 10 % HSO0

+ 0=

O LtZE}

S0:Na
111.83+=2| | AH 23 80| M XY £ Schotten -
Baumann(&HIHRTHHS?

@ G
Cu CHS
@ R'CHNH, + RGHCI —— RCHNHCHA'+ HCI o Ch, by o
23 ———  ———
@ 0

NallF S50k + HaO

L
4

CuC.,

@ RNH + 2HC= CH ——— R,NCH(CH,)C= CH COOH

LEL LT
+ 1720

#, 2300

®AR'NH + HC= CH —— RR'NCH=CH,

ORR'NH + CHCOCI —— RA'NCOCH,  LI6LIEZYHS OfZIOR Si7) ot BHiH|s?

™ Zn + NHA4CI
Aa|= Astof| o|st Abstat 227} oLl ZH2?
11242 toil <f tat Z27topd A @ Zn + H20
O FHTHA|E E At
© Fe + HCl
@ de|2e et
@ Zn + NaOH
© = =efgt
@ Ao|E =oiat 117.9Q9| H|EISteA MBS EA S1EEL?
@ LEEIA
113.HMH ZARH|ZQ 24 & 2LHO| AL 2bF 3HabA o] | &= © 1j2/c
L[]
S Sol| MAE| D QICH O T 28O SR IOt 2
27 @ UIZEE|QH
@ Inventa Process @ HIZE|H

2 Du pont Process
® Pechiney Process

O Monsanto Process
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119.21MH| 20| A Qlet2kS LIEtEM T 7|&2 EA =20 9 120.0|H(C,H,) 2l E7HEtSofl o3t MM =272
lE=P
(D HCHO
®P
2 CH30H
@ P203
(3 CH2=CHClI
© P205
O CH3CH20H
@ PO4
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