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Optimization operating systerm in complex of Coal boiler and Oil boiler

Won Uk Lee, Yeong Koo Yeo
Dept. of Chem. Eng. Hanyang university

off
K]
ofy
o

stE oM E F71E AUALeRE o] AMgdth B F7]= 3 lA]
m Hog ALRHEZ ZF7]9 Aol Z FAY oA

99, S75 o8 A 54 AH]
o] At} o] TV ANFE HAZ FoEN T dUA 2EE HaE T Ao
B 342 571 A 3780 Agrdeo edrdert B oeg ALgHET o] F7t
A Bl AE Frle HAle Tk A7IE Adbsta Az g 8 8k=
2219 F7] WEdY. 2+ M a8t S71¥e HFUA 8 A FU1E
Arrehs HIEI od BN S8 Aitehs HIES HAsteta ERlelA ALkt
= A7 HAdsdo Ay By, edBdy aga Hiles 44 2dysit. F

Ao AF Zade § /M SimplexH S AHESGTH HRR Y, o AR}
Hule 588 AT AARE ol8ala dZag 7 maAe BAgtse] FAEAe

2 AHE A

Heudey 2
BgRdee A

[e]

73 JUzEF 23t 348 BdYE S¥oln A £ Bde
olth. o] Hd¥ = fres HAHE A4y A gy Z37F Skt HE B
g9 71E& fsid= LPG/HA-CR= AbSstal, A3dAde fdd/=2asE A
o

dre »| Super heated
storage 3) steam
tank 7

(25)

(15) Electrostatic
RIZE r===1 Precipitator

; . -
Economizer

Stea (7)

DEAERATOR

Steam
Water
Gas
Solid




Theories and Applications of Chem. Eng., 2002, Vol. 8, No. 2 3126

7NEHo g HAHE FASeE A= =2, 12,32 #<E7|(S/H), de7](Economizer),
€+7] 7](Deaerator), & 7|2 i] 7}YE71(GAH), 5714 &7] 7FE71(SAH), $%7], A& A}
A=, A3)A ALY =E, 353t 3kglem’g, 2% 133TC 9 steam), 16s(%E 16kg/em’g, 250T
9] steam)T 7| ¥Eolth B AW F7] A 200ton/hr ©o]aL ALHE HAFT=
+# o] 114kg/em’g, &%7F 510C o]t} Fig.l o] W& By wdgde gex g}
H, =7y seje Ao niqlgrs], X =z oo
(H,-H,)x, —(H, —H,)x, =0 Hyx,—H,x, —H.x, =0
(H\; —H\g)x,s —(H,; —H,)x); =0, H,x, + Hyx; + H,x, —Hgxg —Hyx, =0

(Hyg—H\;)x o —Hyxy +Hpxs +H,x,, :O,H9x9 +1.Hoxyy —Hysx,)s +Hgx, o —H ;x,, =0

Hyxy + Hx, +Hiyxy +H x YHyyx,, vHosx)s —Hoxy —H X,y —H, x;, —H, Xy,

—Hox,g Hp;x,; S0

edngele] Bd

U go] WHE S8 ANSE wAolH Ho) T/ YL 85 onhr
ek SR B, 124 A8, HAH AR, T F I, S

2 F77 A7), SR7FE 7], A7), 3s, 16s S7]|H 02 o] F oA °1E}

Electrostatic

(28) Precipitator
(44) |
) e s O)
(38) (42) Air

(45)
16s Steam —_

S/H,A/H,burner&

Jooi 3
=
3
o —
1 3
3 )
e
S
=
2
R, -
O=
[CeY)
g

Drain

Fig2. 2 dHdHY 35E(F7], a9, &719 7k, ¥A-CH)

LYHAY TEL WE rdy2e g Zro
Hyoxyy + HygXog + Hy Xy +Hopxyy —Hojpxyy —Hoygx,y =0

H

(Hyy = Hyy)xy, —(Hys —Hy)xs, :O, (H47 _H48)x47 _(H36 _H37)x36 =0
(H38 _H39)x38 _(H44 _H43)x43 :0, (H39 _H40)x38 _(H42 _H41)x41 =0

_ oil —
H Xy + Hyxy + Hyyxy, {H34X33 +(H46 +H )x46 +H45x45} =0

Jon

+ 2
=3

Jon

of o O|E4d E& H8Z A2z 20028



Theories and Applications of Chem. Eng., 2002, Vol. 8, No. 2

H

agXag ~

HRl% S7a

Hy, (x5, = x3)) _I70{H46x46 +H X, _(H41 _H42)x41} =0

Hule H =9 27MWEH 1IMWE 20 E AES Agch
40s 4FFol™ 7tz u 0?&" AHEAE ] grolth. 7 FRE
AH o2 FIFS stFolof stk FU|HS SFuA A S

Holth. #2271
B e ARFe] RYeolnt,

COAL #2 OIL #1 OIL
BOILER BOILER BOILER
200 T/H 85 T/H 85 T/H
(25) ‘ (48) ‘(49)

=
o

<71

[e]
=

713 3s,

Fo] 2

ﬁﬂiﬁro}h

=2
T o

(100)

I S

vy (71)

Fig.3. B¥lo| 9] 75 &%

9 Bl F7] 80 3 Zdo|t).

3600 B, _/7TG2{H50x50 —(Hyxs, +Haxg, +Hoxg, +Hsxgg +H56x56)} =0

Fre: ”TGI{H77X77 —Hogx,s —Hgxo _H81x81} =0

3600% B, —Hy, (xso TXsg TXg0 Xy +x64) —0.07H ,x5, +H (xsg X0 +x52)

+H, (x60 X0 +x53) +Hg (x62 03 +x54) +H (x64 X0 +x55) +HH x5

—H (X, + X5y TX,05 +X,,) =0

H, ()c58 +X,, +1.07x52) —(Hsox58 +H x, +1.07H',, xsz) =0
H, (x60 +Xx,,, +1.07x; ) ( soXeo TH x0, ¥1.07TH', x 3) =0
H (xé2 + X, +1.07x54) (Hsox62 +H x,, +1.07H', x54) =0
Hy (X + X0 +1.07x55) =(Hyoxgy +H, x,, +1.07H "5 x55) =0

St

8t 0/&

O

74

+ 2
=3

) EE HEZ Mz 20025

fol

J

3127

6s, 16s,
A= ¢

A o] =2

145)‘C Aerde 1thel AR AP 2thol A ALtEE edrde 2

(76) (77)
X 7, LPV/V
Y Y
#2
STEAM ) 1
HEADER Tyigine L|(356) Turbine
165 (106)
ﬁt > (81)
(57) (82) 107) Condenser
(%%) g
ﬂ» Qil boiler
(68) (88 I 498) , Li=z=
T ie9), (99 4086«(105) 255 VA
—* Coal boiler

4%(90) 85 ton/hr



Theories and Applications of Chem. Eng., 2002, Vol. 8, No. 2 3128

H89_H80)x88 +(H89 Hw)xlos =0
+ Hw)x106 +1'07(H84 _H'78)x78 =0
+ H

( _
(H84_H80)x82 (H84 -
(H87_H80)x85 (H87 -

)Xo +1.07(Hy, —H ') x,, =0

—Hyy (1.07x55 +x,0y +Xg, ) —Hg, (1.07x,5 +3xg5 +x,0; ) ~(HopX,y ~HoyXgy —HegXoy HgXy, Hex,) =0
-H (1.07)654 + X3 +x62) —(H;x,; —Hguxy,) =0

-H (1.07)653 + X0, +x60) -H,, (1.07)678 +Xg, +x106) ~(Hyx,, —Hysxgs —Hoyxgg —HoyXoy 11 g5%,) 0
-H (1.07x52 +X,, +x58) -H,, (x88 +x105) —(H,5x,5 —Hyxo5) =0

107
(Prgy + Prgy) Y Hygxoe —H Z X, =(Hysxys +H o'y +H X5 )

i=101
=(Hpyxpy v Hppxpy Y Hoyxpy +Hosx05) —Hoy (X9 Hxg;) —Hog (X0 HXog) ~(HopXo,

+Hyxg, + HoyXgy) =(HoyXo3 +Hoyxoy +HosXos +HoXos) +Hy Xy,

a4

Foll M AuE BRl EdE2RE F7] a7Ee RFuA $ESTe AL, AY YA
= Horb HESste FHTFE HHS3. o7 HH HEFTNFS 72 7 A
ot o] REFTTIFl Wk 1] HgEdeel 2tho] AR A TE Atsjord 7ol
2HEn. 24" 1% vA AgrRdy EdAs AAxdes ste 545 E F
A3t o dul FA/RZAL] FEFe 2 o LAdRIHE vpRvbA| U
oz WA-Co wde 283 A vt 2o 4 FRE SUIF wE HAH
ARVE AME F A Ao ol EZQasH ¥ He ARE L F 7] WE
A 7o da3 S7AMRE HEHE & F A= Aolr

1. Y. K. Yeo et. al, "A Rule-Based Steam Distribution System for Petrochemical Plant
Operation”, Ind. Eng. & Chem. Res., Vol.37, No.3, 1998, Pages 1051-1062.

2. Masatoshi Nishio et. al., “Optimal Use of Steam and Power in Chemical Plants”, Ind. Eng.
Chem. Process Des., Dev. 1982, 21, Pages 640.

3. K. J. Astrom and R. D. Bell, “Drum-boiler dynamics”, Automatica, Volume 36, Issue 3, March
2000, Pages 363-378

4. Y&, A=%, AN A HASVIEHY, A4S HAEL1999

N

ol\

o8lEFse 0/Ed S& HEZ Ml2s 20028



