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® 53% ® 60% ® 9= Eﬁ:.‘l":g.-"ihf- O = ?ékﬁfhr
31. TurbineS 2& 35I| <IcH SI1E 2kg/SZ 5atm, 300°COHIA — hike/ — hhkez/
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e UK MYEEo BHAIS? (B o= 22=E0IC0) stsl mEH|=2?
® tw @ (tw) /2 ® =2I| weI| (air agitator)
® (tw)? @ (tw)?/4 @ IS (paddle) mBHD

® T2E2 (propeller) W EtI|
| 32 : CHY X & @ E{B! (turbine) mBtJ|
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0 JACH Ol T &A= &HH(equivalent diameter)2 L0} ® 980l giCt. @ 0= 2Jts ottt
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® batch reactor @ semibatch reactor 70. S O|AF (FBAR)BF2D|D} 0Ll 2427
_ _ _ @ 24 82| @ Eel1 82 gr=D)
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73.

Mon - catalytic
® Honogeneous reaction

@ Auto catalytic reaction
(@ Heterogeneous reaction

@ Ogor 80 b gllt.

74. A—R HIJHS 1 X

29

12
0>

[u)

o

J1 3J12 &==0IC

T
P

® e
e
0l olo ol olo

T

Jls <ol dlelstct.
Al2tel gt ==0ICt.

75.
Ki=Kz)

@ Ca > Cp @ Cg =
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» 28BS DI (tubular reactor)S AFZSHCH.

@ 28 s28r=2D|(mixed flow reactor)E AFZEHCY.

® 32482 D|(batch reactor)S AFE 8L

@ =2t J|(recycle reactor)Ol Al =&tHIE R=CH
S 2te ze 229
AsE0H S22 NS 2E HIIHY 8182 =41 S
S B3I 2 ¢3SII20 &0
Lpre D055 WS)| N2 SFE HSYAS B
g BtSJ|et 2Ct.
LpS TOSE WSIIE NUR RS WA
S§ s 20
S8 B38IIE ME2 HZEE = AL H2H2H
xtdl2 g sol £C0.

. A—>RQl 0Xt B+S(-ya=1.0mol/2 - min)0l & 1042 E&

EFEII0IM BFEEI0 A2l 90%It RZ EACEH S5 &&
= Z0teIDt?
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@ 20 @ =20 | w0 | [r]
® 10 @ -10 L <|.J fit)dt: =
£ S
83. HEXQI MO M2 Block Diagrame 0l HAIGHACH H -
S 2910 Maa0It o L {e®f(t)} = fls+a)
AT u .
R + ++ + C @ L '{f“.'_t,:,]} o ftr.:]_fllt,:,l
— Q> O
i ? Y {s)
L ' 80. (12 2=u=Ad ®zas X(s) =2 28 2583
@ Mol @ =aax N 28)2 B0l %SLCH GIIAE 192 L2601 Fg
® 3% OIEES[]=P8 Mgt Has BES OAS2HAE Q8M0E =
ot Mg &4 £& =gLICH)
84. 50TCOHIA 150TCERIC &5 FADN 4mANlA 250mAZ)
A& BEd) == B&dl(transducer) 0l M 2 S & (zero) ot
251 Z (span) 2 201010}7 —> @—» G ol v
@® €¥ =0T, ¥8t= = 100C R R
YH = 100C, HEZ = 150C = o
® 9& = 50T, HEE = 150C
@ H™ = 50T, BSZ = 100C G1G:G3+ G, G,G.G; +Gy
@ l_'Gle @ I_GIGE
m (t) i
85. X(S)=1/[5(52+25+3)12 M ¥_ . o 3t G,G-.+G; G1GaG3 +Go
® 0 @ 1/3 ® 1+G,G; @ 1+G;Gy
® 1 @ 3
90. &4 o9 2E2hA EHAE?
2 1
86. Open loop® s+ (S+1)(S+2)(5+3) o ms @ E ® o
27X H%Z(root-locus diagram)E =T & O S JHel 2 \
HA=O ALE=ES 01256l= & (breakaway point)27? 1
24 1 ® s+b @ s+b
L L L
®s=-2 @ v 3
91. 2xtHIQ =0t SEOHM = &=H=?
G5 1 gy 1 @ HEH4I} \2 /220 ZOBt 10/CH
wd P ) —— —
® v 3 @ v 3 @ MSHAIt V2 /22C0H 28 10ICH
@ MSH=It 2 /2920 223 1/2t0ICF.
87. Jg2 R3As UEU=I? (¢, 4= 01832l (m), V = 0 @ HMSH2It y2 /220 28 1/270ICH.
S5 (m/sec)0ICt.)
2 92. Mzl 2 M Hl(Closed—Loop Control System)E && st A
=4 2
A ® RSt AALS Holt X8I HE
@ =XM1 (Sequence Control)2t 1< &HM, J12J10) 2l &t
i‘ S|YxAe /I & HIHN
T ® BNEI} ABQALE S50 YA=O02 AsE 5 2
Al QXE A5t MOct= A
- @ S UM O (Feedback Control)2t D= ot MO H S =
@ CR3IZQ s&a3SY @ 2B4+E2o s¢ S 220 A2 =8H HOH
® HIZEt(dead time)< @ HNZHMAHAH S
2
88. iS4l Laplace B2 S8 & S8 A=7 93. O 2% Mzas S L S+92 0ICk O HO unit
limf(t) = limsf(s) step changedt =& O over shootE TotH?
e 5= 0 @ 0.1 @ 0.2
® 0.3 @ 0.4
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94. 2XHAHIOI Sl A0l JtHHA NHARSS

o
o
2

, Ol

Ho EA2?
@ 224 H Z=30| 00ICH.
@ 224 H Z=30l 10ICH.
@ Al2+A2=2H0l 10ICH
@ 2xXHE XNHESsE £ gl

95. 80C2 100TAOIS 2REE XHEE = U= ZEAHIF QAUALH
otol ANZS LAGHH DEAMA =10 MO0l 88COHA
gec= O =Rl S2e0| 0.2kg/cm*(YEAE
§)§ HEIHZE ZEE O HIAMS OIS0 & HIAM
= 22?7 2 LEHEXN 28)2 ¥ Siaucr. :p]

/\-IE tﬂz —%—EE g MoSLUIt. d=s g2 OtAle
£ S5t FY =4 2 SELUt)

@ 40%, 0.25kg/cm?*
® 40%, 0.08kg/cm*T

@ 20%, 0.08kg/cm?C
@ 20%, 0.25kg/cm?C

96. MHalz2 HYE

Gls)=

%=(open-loop transfer function)
Kce

l e

a+11{—=5 ?

(= ( 5"

A0IA Kcot 44101 A9 SEwmEAS?
i

® 53+ 557+ 125+ 4.

of

® S*4+45°4+10S+10.41=10

@ S3+78%+145+76.6=0
@ S3+65°+115+32.5=0

97. I MO JI(Pcontroller) It E &t &
S Mk HERE F=IHolOF off

I Kl 01 Hl (control system)OiI
-set= HIHE D &S0l &

= E
@ H=2HO(1) @ DIZ2HMA(D)
® HZ, 0I2H0(D) @ on — off MO

S 20l= AlZE=0l et ct3ets S

i CHH—H)
CyHet— =

@® 2‘\.”_15
CvHs+C(H—Hs)2vHs
CVHs+C(H—Hs)/VHs
C vHsC vHz (Hs—H)

® ©
20
TR

100. IOI=(feed back)H Ol ATA LSASIH Al2H0I @tet
e sS4 230letd ot=o1?

0 o
Jm
s

(static property)

L
m

2! (Dead time property)

CRCRCRCI
0x

O O 1
0x

O
0x

(Dynamic property)

| 6LS : S THNME

101. =50 90%0! AL =0] 100kg0l UCH 0] = B A
Stze wEsS2 ¥ kg0l S=Ii? (B, SM4UTE0
MW=132, & A9 MW=280|C}.)

@ 9.1 ® 10.2
® 19.1 @ 26.4

102. ARE LAS25101 YU 27

® L=Et (GE=2=
® IS @ ezs

103. Cu0 =5t NHeZ LateiFM o &OtotD, JFeahs A

e =MH227

OH NH,
Nl . Q7

MHOH MH-HMN

0

104. HNOzHIZ SN EMES JIs2?
@ NHs2l MHJIs @ 2122 HAHIIs
® SHLEE2 HHIIsS @ HNO22 MHJIs

105. Il SAQEMILUAMC M0l et ZHO0ICH 2L
timea =Z 020t
- ZEE Z0EH EHME
10 &% = =
» - FEEE0E B2
@ g% 5 - HFZElSa AT BH0| A
T D FE2oY @ 2o
=44 PP -
2 c @ 232 @ EHRY
® S @ o =
i 106. Zat= ol HMOIJt 20I5t0 MAE ato] Satwel ZFA
99. Q=CyHZ UIEtU= A2 F4at(Hs) 2HUAN S835ts 20| JIS5HXCF H=XOl DEY| Q5D OHEF N o st
G o2 Sl=ot? (2, C= dldd=) QA0 LMFDZ N, AXI} LRE FFYS?
® VA= @ 2UEE
zIZd AHE JIEEM 8X=2HE CBT : www.comcbt.com
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& EF =35t o 5l=5t T T < T . T
© aase @ =eSE NaCl+NH;+C0,+H,0~ NaHCO,;+NH,CI
107. CI2 = YEE 31529 L2520 =3l 2429
s i ora i o 114, BE2 032 4Kt 2210 EY4D WEH0| 2
@ KIAHAHE= At 222 =THoHNA JH2=200 < o 2719 HEo2 20| AMEHD Y= K= 20147
22N RS2 =L
- - - _ @ PVC(poly vinyl chloride)
@ QIERUEES = AHIS2 HH IIL2HI 0 A2
2 =L, @ Nylon 66
@ HASEES = AMOIDISS A LAWK LER @ PS(poly stsylene)
stgt2e A Jte==2l e X Z=Ct. @ PMMA(poiy methyl nethacrylate)
@ HSLLU2 420 D 22| £2HD ZAI2
Db 510{OF BHCH. 115. HI2Z UM QA2 SA 2FIHD 22 SAYHS =2
0125101 2D U=H WEXQ SAIH0| OfLl 2A2?
108. LIZEIO| =5 922 2510l sl= 2101 S2I6HL A @ Leblanc @ Dorr &
Hols £=012 CQ50 Bt5t4aA0 242 L2lD TE " N
S NGB Bt 01248 ZHOZ = 0|9t Ofdl 2 ® Prayon & @ Chemico &
=9
o _ 116. O22 BHUAM LoXEs 2227
@ MBIA BEO| YUK 520 =Ct - ==
@ ZEESO BHSS ANBL O, HeO
@ #aItA SIS0l oo BANE0l YX S CH, = CHy -~ CH, — CHy = ¢ )
S=0| o MAH2DO 2T} 20|60 Ag
109. OFHIELHIBIEE 4516l 2= 2E2? Ve @ mEns
o= SHol=S SR S= & et O EEERE @ OIHIELHIEIS
@ Tk @ ErAF
@ BHAIZE @ SEHAZS dc
B — kCAC
110. QIBAS BAMOZ ZH5I0 QA2 MESHE sAlgol g | 117. 55 BSA0I dt AP 2 uetdoe ol
? AT E BM22? Ol A25s ietEr20 SHo2 U= 2429
® A0 @ Etat D 3+&tEr20l A—BOILH.
@ B2 S @ ZEHNZS @ A—B BFS0| THaH 2XF BH20ICH
it J N ® A+B—C+D2 EH20|l CHAH 2XH0ICH
Al xo| g2 XEteh 2127 _ _
111, ANE HePO XIS =A @ A+B—C+DOIA A2 BOI CHall 242 2% BHSO0ICH
@ QIZA, AL DRIAA
@ A, MM, A 118. HAZHUA NOZ2S 5t HNOsZ AF25H=0l 35%
@ QA AI22 DRIA HNOs, 25k 22 H NO % kg8 22 == U=
@ OIZA, BHAH A @ 2.17kg @ 4.17kg
® 6.17kg @ 8.17kg
112, A222 2656100 2ABILUESS MZEslaiD 8ok 9
FUBUHESS MEE O 28 A2(NaC)e L2 A0t | 119, BIEH MZX 2= = JIE BEHEL0 s o2H X
0117 (GF, BI2S FEtYENO2 AMECID JIHGIH B 27
Na® Clo| IXt2tS 2t2¢ 231 35.50ICh) 2M @B(HE o "
T 22)2 HUo| ASLICH OIAS 19SS S20 Fo @ Czochralskit & @ Van der Waals &
HMElELICH Hatsh HeS OIANE2HAE Q8ADE = @ YAH gy @ 2 24 gy
5l0l MY XA 2E SILICH)
@ 0.6837kg @ 1.262kg 120. &XH(Carrier)0il s 4¥oz Y= &27
® 1.362kg @ 1.462kg ® B0 LECR BSHEEE SIHAIZICH
@ [He ZHE22 2510, =002 XXM =04 =
113. [IS2 BtSAINA 2 2LIOLAOICHES HIZ2H LIEHH 24 45 =0
=7 ® Z=W2AH =02 A SIIAIBI= HII20ICH
® 2NaCl+H,50,~ Na,S0,+ 2HCI @ %E%.%m{iﬁ =010 SEHES AAAA =0 &
@
c e 1 s 3
Qhﬂcl_SDE_HED_EDE—‘ L EQSD_}—EHEI
®
@

b

|
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