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712 0X

I [kg H,0/kg dry air]=? (€,
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2. 8t2 (712t (L) el EE 44 H(standard heat of formation)0| Ct22t 2 mf, ¥ (CH Q)
HEZ=HI2 <% (standard heat of reaction) [kcal/mol]2?

=
=

(7t) C(s) + O2(g) » COz(g), AH7 = —94.1 kcal/mol
(Lh) C(s) + 302(g) = CO(g), AH; = —26.4 kcal/mol
(CH CO(g) +30,(g) - CO4(q)

@®-41.3
@-67.7
®41.3
@67.7

ol
L
N
rE

ofl Ao HAOf w2t Bt (Ch) el BHSE2 (72l S BIA (Lt)2] HHSE S i Zo[Ct -94.1 - (-26.4) =

hel
-67.7 kcal/mol0|H, 2| 2= S YESHCH= SKO|L.

BRSOl 2| A= MENE 0|22, XS 2t LHE AEi7t ZOH HHS Z20]| 2tA|S10] M| AEm| M3}t
ZL} O|E sl AC| H&lo|2} BT BHS (LH)0] BHS (CHE TS S7toll M E CO(g)7t A0 Bt (7H) 7+
EICt w2k A HA_Ck=A HA_7F-A HA_LLO|CY,

HES A ZZE: (ZH0[M (L E e A2 (7ol (LE)e] "¥t8E Hsh= Zo|Ct. (LhE FITeH
CO(g) = C(s) + ;0,(g)o|0y, HHSHo| HE = HP| 0] +26.4 kcal/molO| EICE, 0|2 (7Hofl CistH C(s)7
AHE| D, MAE S E Z0f| 1/2 molo| =L, W2k CO(g) 1 molo] A4t #EE3H0] C CO,(g) L mols

o

A HSAS M = BHSEE CStE 2 -94.1 + 26.4 = -67.7 kcal/molO|C}. 0= CO(g) 1
molO| BtSE I 67.7 kcal| E2 LETICH= 50|H, @2 ghat L KISt
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@ Stefan-Boltzmann %
@ Fourier2| H%!

@ Ficke|
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ZH7t 500 mmo! HE Hof|lA SH|HE (1 m2) 2t 80 kcal/he] E2Al0] whAist D QUCt, B LYH
2571900 °C2} & i, ¥ o|Ho| 2 [°F]=? (T, 0] HEe| HMEEE 0.1 kcal/h - m - °ColC}H)
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500mm =0.5mO0|12, EHMEEE=k=0.1kcal/(h-m-°C)O|C}, EHe[HAE F&H

L=
q" = 80kcal/(h- m?)2 =L},

B B0} o|Blo| =2 242 T), o2t 6t g = kI T20|Ct, 2ty B gteio] @ Exts
T 5

.
FK|S TSI T; — T, =80203 = 400°CO|C}. 0] 400 °C= Q| 2= 7} OfL| 2} B2 EnstHA LHolK| =

2 0|Ct.

Zo| LHHOM 2IHOE HALIZIEZ IH 2= WH 2= 20F L) M2k T, =900 — 400 = 500°C
o[Ct.

MM 2E9| £K|E C, 3N 22| K|S Fat 33 SHAA2 F=2C + 320|Ct. QH 2 500 °CE st
F=2 X500+ 32=9320|22, & 9|He| 2 932 °F2 (2| 2t YX|SHLY.
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ol 120 ZFE FAHAI2]

= 6. E|LI2toM 2ol ZHE SAM|S] EHRE = ACRH, #2
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£8.0.5mmo| ZIHO 2 £0] Y= S JHo| T3t B Afo]of] HEJ}1.0 X 1073 N s/m?Ql &E
SHI(Newtonian fluid)7t X{$I X QUL $1Z THS 2 m/sC| 2 E2 O|SAIZ m, MEHSE[N/m?]2?

>»
€T
®2
@4
®6
@38

ol
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rE

o] Mrteaie MEQt £ J|87|2] ZO|CH T I AF0|Q| £ K} 2 m/sE T 7+ 0.0005 m2
= 2 4 N/m?o|c},

i AN SO 37|E dVXOIEf B7IM HE B, Vs T BliSh 74, y= THOf| %2

ol A 1% EHX| ZIMHO R FIPstE 2 £5 7|=27|= F T Ao

E
r|=I

HHO|M AT} 22 £ 2 SX|0|= FA ZUS X
oM 7452 2 m/sOILt. 2k £ Xh= 2 m/sO|CE T
0.0005 mZ E=Lt.

HMZ =1.0x 1073 N-s/m?2 Z3t% T= (1.0 x 10~3) - 4000 = 4 N/m20|Ct. MZ 2| A|ZH Tt 59t
2 7|27|9] 9| slo] AME|of MESE o] thel= N/m?27t EICt A2 4 N/m2s @0of| sitstrt,
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o 2ojL}= HhSolct. 54 (H2) 3 molat of 23

Hgl2? (&, €| Xtk 12 g/mololCh)

et

AHA
O -

> GH, + Hy

/) 2C + 3H2

Cc

(
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9. L}
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E
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A
an
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=

=

230 24 4
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2:30|122 £4
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211.A+B— C2 FO{ZI Hk29| U2 A [mol/L - s]2l0] C}23} 22 ml, 2= A4 (k)2 THel=?

—rp =k[A]?[B]
@ 1/s
@1/mol - s
®L/mol - s
@ Lz/mol2 S
M4
Zhetst sff A

=
SEY [AP’[Ble o MAE HRIE Z=Ch S &40 thel= MEL L T & s eo| T2 L0

TSHH, L?/(mol? - s)0|LCt.

sEao| el [A]9 [B]= 242 A%t BS| 25 0|H £h2l= mol/LOICH 0T K24 —r, = kK[A]?[B]0IIA
SEo X &2 2+ 1=30|22 MA| BHEAtE= 3X10|C} W2t s [A]2[B]2] Tl (moI/L)30IEf
S K= HHS M| A7t OfL|2f T £ 4]0 X| == THEFSICE

SEARO| TR SEAS k=TT 2 HalsiT), Qo] TH9l7 Z0[0} S0 HISAE EIRIE SETe
I/(L- L2

£H912 LHEC} 207 Bh24 20| B9l mol/(L- 5)0|2 &, kel Bels "L = _E_ojct, o) @e]

£holof UK BICt
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FABHE RABKIZ} O H2?
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=

=)

| &7HolCt.
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13. L§Z 15 cmQ! 3 =2 S2= X2 3|0|E= £(Re)7} 3,000 1ff, S| WZF&[m/s]2?
(ch, SAle] UEL= 1,000 kg/m30|H, SH|e| MEL 1 cPO|CH

=
=

@0.02
®0.2
®2
@20

0
L
[
rE

20| s X 40| BA|A| Re = 2P0l M W@ 22 PSICH LHZ 15 cm2t HE 1 cPES 2024 0.15 met0.001
Pa-sZ 2hM6to] CHISHH W 452 0.02 m/sO|C}

Ch| 3tAk 0| LI D= 15 cm = 0.15 mO| 1, §H|Q YT pi= 1,000 kg/m>0|Ct FOZE ME p=
HMMA$Ql MEO0|H, 1 cP=0.001Pa-s=0.001 kg/(m -S) 2 BHASITY

AL 2 =240 20]== = Re = pTOIEf 07| M ue tHH W /40|11, Z0| 7|F Doil= 2]
LHZS ArEStCt. 0] A2 FS0i[M 2t 2atet Fd 2ate| JthX 37| LIERHERZ, F0{Z 2f|0|s= =2t
FH 24 A UHELZ WARES 718 & UCL

j6t21 u ="Ho|ct. 5| £Ho|2 BHaret 22 hestet
02m/sO|C}, £Xto| £tel= kg/(m-s), 20| £kl kg/m20| 22 ZTto| the|=

ru

[SNLLES b B
3,000-0.001

U=4000015 — 15

m/sO|Ct,

BRQS Ak A
=0.

-lo

HIER% 0.02 m/s= 2| 2ol siiEotCt.
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Of U= B0l YACIL| B 2E7}18 °COllA 20 °C2

 °C] 27 (h, HIFi= 2

£ 1 kgo|

(=]

0.5kg
2¥[J/g

2t
Z]

14.100°Co 2& =

®0.2
@0.4
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@0.8

E

Ul
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A4X| MF: 2H|0|M F0iFl J/(g-°C)
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=
—_

o F=angk= EEe 37
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=
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—
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& NoteBase
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=
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=

=
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=

.I

—
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(=]
=

=
500 gO|Ct.

1000 g0l 11, 2=

8000 JOILC}, O] Zf0| 2&50|A

21kg
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—_

-

0.2 J/(g-°C)OICt. 0]= 24 1 g2 2%

&2 22 0.5kg
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HIE |
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0] 10 cm?

(plug flow)¥ f, 2 ZSMoIAM2 &[cm/s]2? (B, 22| 2Xt2F2 18 g/molo|L})

0] 10 mol/s2| 28%(molar flow rate) 22 CHHA

e
[=]

=
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AuO|Ct,

Ct.

k

2 18 cm/sO|C}.

0l 20|22 Q

S
=

= 180cm?3/s0|LC}.
of Ztut LK[3

—

o1 g/cm30|EL =

180
1

EHH L $IX]0l| K2 |5 X1O[7L @l Ol MstEl SEO|CH [MEtM 2 S f&5

10cm?Z2LE S

|

X
180 g/sO|Lt.

L—

—

=

il

I.

= 18cm/sO|LC}.

C
D'E p
C} O = % =
180
10

2 18 ¢cm/s0|H, 0]

L
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=

O N
fiia '|T‘—'TJ_'-|'

4

10 mol/s X 18 g/mol

180 cm3/s0|1, 0|2
HA |27t
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JIZOX SHAT - SLR/XILE/0F - BherBSIUut - 2018

2 16. 2H|2| Al £2|(screening)df| Li$t dHO = 82 7122

@ Ut 37|29t ARt YEE 0|80 YXIE 22|6t= U
@ Tyler EEH|2| 0= ot H|2| 7HEZ (screen opening)
@ O3l (mesh) X7t 248 =2 UXIE 22/ 4 UCH

@ 150 i+ 2CHOJME MY +5 SYX 2 [ BO| AFZEIT

0
HE2 O OE 22 M2l 7S HH Ol 48{O|Ct.

H+= M2 20| 121X JHY S =5 LIEHHC, EFEKX|0M = Mgl X7t 25 L3 0| ZH0HM o %2
| ALt

MXIE sy
@ X: M 22|= LR7E ML TS S SaSt=XIof 2 YA 371E 7IEL R 22|5t= YHoloh Xt 29
XIO|E B2| 7|ZEL 2 = YH2 OILICEH Ee= Mo M| Sof| SEE & = AKX, A 22(2] 7|2

HE|ef= S E5HOF oIt

@ X: Tyler EEH|2| 7|2 ABo|M 2AF et H[2| HE=S o # Z0|2| Hli= 2 0T, 2t FHArztd T =9
HAHH|= (V2)2 = 20|22, 0]= 3t H|2Q| JHhZ HAM2 OCHS 22 H|Q| WS HE | 447} oLz} 26H0]C}.

® 0: B4 20| 191K 4 Z olck. EEAOIA oil4] £XH7} 74X|2 22 Zolol o B2 2o
£0|02 2 4B SOLFICE. Tf2th O 2 ARE 7IZOE Ml 22|28 4 ULk AR YT 37| HMe|

F7|= DO 52 =, Theo| 191X[E H+| A= Lis 209 ZX]= gLt

@ X: el SUE M 220l M= M7t D[ME 5 O B0] AF2E|= 242 otL|Ct. 150 |+ 2Lt O Aleh K| =
0|22 fA0[Lt A= 2el S = X2|Z0| E1 2H0 by
22|17t 27ts0Ith=s T2 OLH, M=o E41t 2R 2

0]
{24 E 2 Q10| AF20]| H|2F0| QUC}. O] M|SH RIXES] A|

2| 37|, atel LX| 2H| SS 125l H|E MEstct.
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toll =17t

y=mae

= =
T, L2 Z0|, T AZHS LIEHHCH

puPi 12Tt 22 X1 JHR|T, T2 Zojot Klgo
I.

S XH210[0{OF BILY.

—?—594 XpQl Q= ko 2|t I'EFO|DE [P]
[pu?]= (ML) (L?T7?) =
Zo[o|22 ZHo|o| H[Ql Lp/D= FXHO|Ct.

us O|_1T—|, L,Dl_ E:'I—_I“O’I ?EIOI, D

ML-IT22 of2{at 22 kel

| B| = FXHIO|Ct. 2t

SE uf OhR0| o/3 AAMS LIEHHE Ao|Th APE A4,
= 3ol NAY u, ro| xpe? (2

A|o| o
11—l o

A -
HaM fE
o
’ M=
HE 19

FHO| 22 Xt S

[ 2] = L?T~20|C}. 2t

EXteolH, L2t DE B E

OHEIZ4.9] A2 FOFEL o] £ Ho[e! Pitel HEL0| O[] ref sl A1E13 2. Seie| AL Aol
Zotop sta2 [l =ML = To|ct. 5, Ha- Zo| - AlZhel AHRI0] RE A7E 2xtelo|n Dofl ST,
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£ 18. E+EES M85l YE(A)S %*%* ol 7|H A 22X sE=rb= O (7)<t ZLt. of
20N xa2t yas 2t2Z H3 A2t "3 7|M[e] S2E0]1, X4t Yai= 242 7| AHO|A HH|<t 7|12
SE80|Ct AS SEMYEE(r)E %-‘-I'é’ HFEA 4 (Ky, overall mass transfer coefficient)S
A23510] A (L})Qt Zo| LIEFH 4= ACE JH =H ’.‘i‘é*ﬁl-r(individual mass transfer coefficient)=
HAHO||M 0.2 mol/m?+ 50|31 7| &40llA 0.1 mol/m? - s2tT & nj, T SUHLXZH(x )2l
ZHm?2-s/mol]27? (T, IS4 = 0| ZAUES W21, y, = 0.8x40|H, y,; = 0.8x,0|CH)

714 N A

L 4

(Lh r=K,(ya—Yya)

@ 14
@18
®24
@30

2HYE FotE2, X eof| WAl 71271 0.82 Sl 7| X etat LSt

= |
£ SXRIMCHHSIS 14 m?-s/molO|Ct.
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Habap 7|40 HE ERTEATE 22 ki, ky 2t FH, FOIT 22 224 0.2
A

10
SEES2 ABH0M 232 255 HOITICL O|SEUEN N & FoE S0t AQ SETME S =2202

7IM0ME r=ky(ya — yai), QE0IN = r=ky(Xa — Xa) 2 2L

—_
.

A
Yai— Y4 = 0.8(xa; — X4)OIC}. IL
A

SEE AHE Y 7IEL

2. 75O I|E By, £ HI U BEE Xa2t HHS 0|2
f

Hu
ok
rx
rot
BN
mjo
inl
rot
S
o
_lTl_

e o * _ 0.8
3. 52NYAL F ZUo SEE XE UL SHUL S INEASZE LIERNH YA —YVa = é + Wrﬂ ZICt

s 1 _1 5,08 o
O|Z 4 (L} r=K,(ya — ¥, )2t H|m8}H K, =k, T OlCh &, 22 714 7|22 2 LiEtH & Fajo| XM=
oty

4. 2% e 7| MK L =10 m2-s/molo| 1, 7|4 7| ZO & Bhakst HAbK|ste 38 =4 m2. s/mololct,
M2t £ SEMUKES 10 +4 = 14 m?-s/mol0|H, D] 140] SHEHSHC},
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2 20. HREHAM 2R M= 22 HE 12 F 275 (stripping section) 2 Liz{7t= A X2
E4+E HOlE|= q QXIS AL2aA EAIR 4= ULt ol g QIXLIL S 420 BRE?

O A2 AHE S5 E2
@ EsB7|E 82 BR
GUEBIIESEE ER
@ ESHKE S5 BR

WES7|= ZotE7|20 B2 S XLEE, SeHl|M FH AN YRS J|stAZICt O 23 Hz S50

2 oHK|o] 2F7HeF0| Z4:7t=|0f q <00 ELt,

q= €2 129 ZZO2 Qe LHEZR L2{7Hs HH|7} DKL 2B IISHEXIS LIEHHCE E4EQI SEQY
2AM BT 4 7|Ze| B3}E|, ToloUr, BFREC| B ALIS 22 Hy, Hy, Heat 8t g = =
olct 2R mBtoIN|S E3}E7|R UEL o LR BT W02 Y4o|ct.

makM g7t 47t E[2H He > Hy 0[0{0F 5, Of = R3}F7| 2L} AR L7 2 B F7|E S5dt= 4 R0ICt
WEE7|7) Lot HEf 2 L2 HAM LiF= S0 § eto| N E2E 7|2M|94 SaOof 2 L2 7t=
HH|ZFO| ZEOELE. q < 02 HM| | X 27 S42t= 0| OfL|2} Bz S20l LHE AH|e| =Hsot
#agts oot

rI

Z2 20N ZotE7 = SaH = AT ZotES 7|9 A M ZOD2 q=00]12, ZotHK|=q=
10[Ch Xt7H2 AHA|= ot M| 2L} ATVt XD 2 q > 10|Ct O|mfi= Bl = 7 o} MEf7HX]| 7HE | =
TRctES E 2o 57| ERI S=otTAM SSotEZ, ¥ = KiM|Q| HMZFECH | B2 M| 7t of2H 2
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