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Jl=At A 97 = AH 1 RAl (AIEAIZE 100 £)
= L A4 } = A
of sfst z2 SES71=At W5 o
% CI2 24 & 10 24| Melisto] dYHSHA|2. (Z4H103)
1. A2 £ (Damkdhler number, Da)0l| CH3H0] M ESIA| L.
2. O3 dtglE2¥A(Van der Waals) AEHEIZAIO|CE Of7fH4~Q| 0| Lot f
O| & 7|A| AefgtdA Dt ZOIX|=X A1 400 K, 500 kPa Of|AM O| 7|49l =21
(molar volume)& F35HA| 2.
- T V—b V2
3. 2-E& & (Joule-Thomson effect) 2] DHHL|SOf| Ci5t0] AHSIA|L.
4. Z2tE £~(Prandtl number)E d2|st2, =2|& 2|0|0j| Ciste] HFSIA|L.
5. Bt X Z(Carbon capture) 7|=2| 72 £330 Cist] dYSHA|L.
6. $4 FsA| AFHEEZ= Fanning O0F2HA|4=(Friction Factor)& AQ|stl, =2|& 2|0|S
HHSIA| L.
7. NEAHZS I O RAF AEEZ= FIHAIE[(Fugacity) 2 SHSHZEEIE (Chemical
= d9olst1, FI7tAIE[(Fugacity)| =2|A 2|0|E dESHAIL.
1, otelHAMENY e

Potential)2 &
A4 (Chemical Equilibrium Constant)S 49|5t1
H2 2 = (Reaction Temperature

8. ofslEd
O

ilibrium Conversion)x}

A5t 2ESHAI2.
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s - +8 7z

of sfst z= 3F27|&A} s o

9. 2l 2told (Winterizing)el =4& A5t Winterizing & ot= WS ZItHX|
.|

10.

12. 9

StstE2I0| 22 4 HA|0f| 2t MA ZFHA|AEI(GHS, The Globally Harmonized

System of Classification and Labelling of Chemicals)2} Q7 A QM 2| =1 0f| A

S 85t Y= 5971249 FHESEE dstl, oreiet #0| o2 /S
otat=20] g0 A= 8% 0 EE=20| =d7tL0 siYE= Ael FE
AlLFSHO] TESHA| 2
etEdo SR 2gHlE(EEE) SI8s=(ppm)

EMTIA A 60 vol% (0.6) 4800

EMIIA B 30 vol%(0.3) 1500

H| SM7tA C 10 vol%(0.1) =)
7ty sA9 @83Hd £A| A2|1 Absol 2 4 HEjo ME nEA 270 Y
DAL, MR A@ZAp A It DEAE AE5tAl Ol REAE GUtad A2t Bt
ZA| & Ot|0f| siEst=A] THEHSHA| L
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2lsAl A 97 3 Al 2 A (ARA|ZE: 100 8)

= o 24 _ = o

of sfst zs SFS71=At M5 o

% [ 24 S 4 24| Meisio| dHstA|2, (ZH254)

1. ESE Bt27|(Mixed Flow Reactor)A 2 AZEE AHE RS AMASHIAF SO}
Cts2 Bt 2 714 dE Se=2H 2|a HEZ2= 2Hst/| et 837 21, ¢
FULEE (Feed Rate) L Het22 Hotl, E£ot AHES =9 Z vf 7t4Ql
TSHA| 2. (B, &2 == FAIst

O BFSAl: A—R rR = (0.5 hr') CA

O %=z 27| s&: CA0=0.1 mol/L

O HZE MAH 22 500 mol/hr

O = 7t4: 2,000 ®/mol

O BtE7] s=2 25 2ot H|E)

HI8: 100 Y/hrl(43], 2
A+B - C7t E29 2205
O|F20{A|2 ATt H=& 500 kPa, 600 K
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30%, B: 30%, inert: 40% O|C}. A HtS= AL M= 50% O|C EtS
HASHZ| Ot 0] Bt27|9] HEES 75% =2 S2|7| QshA= Bt27|9 £01§ o¢

HOFA| A OF st=2] SHSHAIL.
3. 2AY=(DP, Design Pressure)s 2dst= YHO| s 2512, 2[5 EAIEYH

(MAWP, Maximum Allowable Working Pressure)2t2| & 22tA|0f| Ci510] A HFIA| L.,

e
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olStS YoM ArESHe Euletr|= Eulehs st
(Shell Side) = #Z%(Tube Side)2=2 LzICY
TS 2852,

BlQle|AaZel AR Al (Intergranular Corrosion)2|
0f|213}51 A (Sensitization) 22 A3 EEX|CizH0f CHSH0] M YHSHA| 2.
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ISt 220 Mo 27|12 ZEH(Vapor Cloud Explosion)Of|
Equivalency 2&& 0|23t AF siCt, 0] RE9| Jt+H
HHSIA| L.
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= 2 23 A
ol =L IlA

o] sfet z=2 SFS7|=Al HE o

x LS 24 S 4 242 HEsto] 285HA 2. (Z253)

1. ¥z A7t CrE2 22 o A2 Oy d137|(Single-Pass Shell-and-Tube Heat
FAE 2 Ut

.

AEl l
— 0

A B2 0|83l AE 30COAM 90CZ 718e o, BFEHE A+ ha”7t 500 W/m?*-K
FCHH, a7 2H(Tube)Ql A Z0|(Total or Combined Length)E LS 3EE
O| &3l M F5HA| 2.
- A9 H|Y: Cp = 1.5 kl/kg-K
- E5 L{E (Tube inside diameter): D = 1.5 cm
- 280 Qo FE HE 2E:T0 =100 € (FE A0 24 24)
2. oSS H0M AR = ER[F2| A& (Materials of Construction) M Al 112{s{of &
IZL(TIAA, Z2 ML, BAIA)0f CHote] 2f2F HSHA| L.
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= A4 +¥ o
Slok =LA

off =AF  z= 3137|184t s o

A= &+ A= AES2
20| ofeff Hof ZC =g°f 2H[2} Zﬂ% AEEHQ otAH= 7t&e(Gasoline),
H2Al(Kerosene), 22 (Fuel Oil)2Q| 2|CH HE AlAt2F2 o2 EQF ZH0| A|SHe|0f

A

UCID 30|, 1 Q| Ct2 HESZo| AfAZE A|EH2 QICtD FHC},

. 20 7|2 +2 (%) 2|0l 518 AArF
T HR#1 oo #) (m3/2)
A= 10 30 350

2#1 9| ZAH ORI (Refinery margin)O] m3*Y 1500 0|11 {L#2 9 ZHAH O

(Refinery margin)0| m*@ 1000 &0|2t2 stHtPH 0|73 2[tH2 57| fI%t & R
2 H 352 22 Lop7tE £[0{oF ot o] of OiY & 0|7 0| HOIQIZ| 2[H3} A2 MR

A= 0|85H 5hA 2.

5. IEC 61511 Part1~3 2 MRstst & 21 HAHSHH SIS(Safety Instrumented
System)2| AAH AL, AtEA &2 et #ZO|C SIS Foet FdeA 3RS
MO EIA|R

6. LAAHR] 11 7HE Llo|HR|2F Ao H R 2 7oA, 11 F 5 7hE AHEISH0] SHSHA|2.
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1. ChS AMAlE //d EoH 7| & 5 7HA| & MEist] HAYHSHA|L.
A A2|AE (Check list)

M (Preliminary hazard analysis, PHA)

(1)

(2) daige=2 24 (Dow and Mond indices)

(3) 2t A4 24 (Human error analysis, HEA)

(4) A0l E2=4A (What-if)

(5 gt 2HEM(Hazard & operability studies, HAZOP)
(6) O| &Y EAM (Failure mode effects & criticality analysis, FMECA)
(7) 284 2XM (Fault tree analysis, FTA)

(8) At 24 (Event tree analysis, ETA)

(9) QA 2 M (Cause-consequence analysis, CCA)

(10

(11

A (Process hazard review, PHR)
2. 2|22 (Reboiler)?| EFE Eot ZZe| &-HHES Reboiler 29| HH[2t
2 ZAlsta, HlW HYHSHA|L.
3. YA I (Centrifugal Pump)Q| EYH|EE (Suction Specific Speed)E Aot 1
=2/ 2|0|§ dY5tA2.
4. Stotayol AP L= BI|UC =7 MasEE 282 Olst2 dLA|7|=
st 2

=2dst(nerting) & ?I%F HAALEO| SFeE £, A ZAH0f tiste] 2FSHAIL.
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5. T 24+ M (FTA)OIAM 24 ZAA(Minimal cut set)t Zb 2|4& ZAlQ|
(Probability)2| €2 Fatm, A AFAH(Top event) &E119| 2}0|E F5HA| 2.
(T, 23 4 2t2])

—y

ok
U

Overpressuring of Reactor

Failure of Alarm Failure of Emergency
Indicator Shutdown

Pressure
Pressure

Pressure

Indicator Solenoid
Switch 1 . Switch 2 Valve
- Light . -
Failure ; Failure Failure
Failure

3 4
P=014 P =002 =014 P =041

6. AQAA U MR5let ZHE MH| ZAto| HE25 LT'_ U= FFS(Fitness For Service)2| &2
A
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