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Ark =90 B, ZEWOIA Ajeh =1 ARiekx|efe] =) BB 17}, 22} ZARE AFAT A= Fa%t
de o]&%t °ﬂLﬂ Al A2 EA A8 7P (Dynamic o {A] Balancing % B7HE UERASICE

Eenergy, Emission and Cost Optimization: DEECO)3}
HH247 ), A9 55 H49H, 714 Conversion, &

5 = 5 < Practl bl LocalSelect for Using Waste Heat
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" Used Energy & Waste Heat Investlgatloﬁ
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- Pressurelkg/cr) Temperature ()| supply load(i/h)

Waste Heat Boiler 21 290 20

< E 1> Steam condition of supply

F8A4 D19 4 7%] ‘a Hata= 2.98t/h, 8t
A7) HytRsh= 2.16t/h, HaPst 1.95t/hE o
B o] AMgShe Ao Ui 84 D29
739 AEE Fok= H|nA Xjo|7t AahA) o=
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SPAE0 & eyt
) Steam Load
Company | Season Unit -
Average Max Min
oL Winter T/H 2.98 3.09 2.82
LSummer T/H 2.15 2.95 1.94

0047 | 005 | 0043
0.044 [ 0.045 ] 0.043

%Winter | H
D2
Summer [ T/H

Winter T/H 194 2.24 1.75
D3 r'

Summer T/H 0.35 0.17

Winter T/H 1.22 0.58
D4

Summer ‘ T/H
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25} - -~
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Steam Load(t/h)

0 ! i 1 i : ; i i i i :
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<12 2> Monthly steam Ioed distribution of D1
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< 22 3>Monthly steam load distribution of D2
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< & 4> Monthly steam load distibution of O3

Steam Load(t/h)
=
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< 5> Monthly steam oad distribution of 04.
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VAX | 3 | 55 | 7 10 1%
Pressurekg/em’ - @) | MIN 19 3.8 3 ) 17
AVE 21 4.6 5 7.5 17
MAX 300 160 120 179 200
Temperature(C) MIN 280 155 120 151 200
AVE 290 157 120 165 200
MAX 80 5 0.5 7 4
Quantity(t/h) MIN 40 4.5 0.3 5 15
A 20 4.7 0.4 6 2.7

< E 3> Condition for selecting heat user

U TR AR T 5250k sfelof Hlo
2 AA 0w B Fot 208 Uekdth B
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A 02 et S A0 Uk
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| Economy | Technique |Environment] Selection

0 1 1 0

B 0 1 1 0

. s s
Pressure(kg/cm’ - g) @] O O A
Temperature(C) O O O O
Quantity(t/h) O O O O
Quantity O O O X
Total O O O A

< H 4> Combine analysis for selecting heat user
% Note : O Good, A Normal, X Poor

D49] Steam®] H-& 7hAs A8l HES
T 7R EFsiglen AAA, 71ed, A
Al 7FA] YA 2 A (Decision Making Attribute)
2 UFo] =] FEjE Bkl
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N

< 2 6>System for using heat waste of D4

< H 5> Assesment of decision making attribute for D4

oVgIL e 2 4020) 27 HA A
we} 9. 7EE AASE AS Bl 37 QIS
S0XE R0 oleidt 2ol uet 7184
Al stk

4232 3o

ATHY A S ofe] 7 i3}
Satefof s o|2 23] 71EH 0 Tefsolol &
RS ), Qe Age Bl ot A
Ko] Basich wke) AL gfel 9l L] 4
2 QLT BATHOPPS 3910 2 SIS,

4 SeEE S AP

A Aol T2 U8,

P 1 20kg/art, Do 216.3mm, ca : 9.5kgf/mm?,
1:0.85, C: 0.4mm/¥ X 20 X 0,6=4.8mm

) 20 216.3
" 200 X 95 % 0.85 +0.8%20

t +4.8="7.45mm
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$1 A1 o] 88 ARG GF 6)3% .

DiametertA)  [Clcuated Thickness| Pipe Thickness SCHNO - '
200 7.4527 8.2 40
< E 6> Calculated thickness of pipe
4-2 N2
20mi A& 418 AlQ)E ol 85t AlsZol=th
S,

e=10.225 X 10°x 280 X 20m = 57.26mm

B AN AlE gkl A 7t 83 Slip
Joint= 2-8-5}51t,

4-3 U A ME

oA (3)40)] Qe 27| 15ton/h)FS $55R= vl
02008 AAsAS o 100mT FEAs AP
0.1118kg/cm? .2 Ugston Az gE7sle 3
2.2495kg/cm?’, 2|4 1,4969kg /e’ 2 AXFE SACE
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1A] ot w7 o] ofs) At
o} vl e golo 2 AE 4 g Aok EAEH,
T4 2.9 s A FERte ARgARTe] Fefstel 2%
slojof 7oL} 712 A ARk B THAS vl
3l oF50) AAVE st} ARk 7HAE Bske
Zo] Aget Ao wetEch B gAY BAo 28T T
710] Bt 712 Ak gk o2 et z] Sl
A AR W olgsto] ARtsHAT
299} 891 AR thaat 2

P=72.40 100T3E5E160T $7)2 et 2R3t
A=, AH1E
C=545.17(3/2 )0001 19 2\ B AT 28
a=2, 5008 el uIA] FadAolA 28ohe 5l A8
Z7VYIVAGAA) = 72,40 )X 545.17(%/¢ )+2,500
A/t =41,970.3%/ton
41,970.3 + 2,500
2

718w HAEEA) =

= 99,935.2%/ton

4-5-2 2L =R AE F7] e Wi 7 Ak

7} 520 9] azAle] whE Q- p 7 HA L
TS oA YA FHE 4 s FeE ARSI e
ol 22,235.2¢/ton O APl o SIS 7ML
2 Vel e 2t 7 4204 57 84S
A7 7MEAIRES: RRbst] azeAtel A AL o= Ab
28 o Hof 88 102,400(t/d)01H 7HAL R =

Dested Sea———— PemandCo. by | D2 | DB
MAX Steam load(t/y) 39600 1,500 61,300 102,400
Supply price®¥#million/y) 3805 333 13630 | 22763
Steam load(t/y) 35,640 900 43,800 80,340
MIN Supply price@million/y) 7924 200 9739 1,7863

<E 7> Annual supply cost for heat user' s demand
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2.276.880F - 27 4282 80 340/l I
712 1,786 38Rt 0 2 ek,

FE 0|5 28 QRS 7 S0 A HE A A
ARSE 7490 28¥e 7L A S8 A
4,207 TR Z|A J=QEko] Ao 3 371 89
O] AQEI= A o7 HAEQT)

Desired Steam Demand=Co.| - Dt D2 D3 Total
MAX Steam load(t/y) 39,600 1,500 61,300 | 102400
Supply price@#million/y) 16620 629 25728 42977
I Steam load(t/y) 35,640 900 43,8001 80,340
Supply pricef#¥miltion/y) 14958 377 18383 | 33718
< H 8> Annual production cost of heat user
ol 7 oA A § A 4
it o o) 0.9 7 2,020,997, A4
2 791,585,500 0] AAA 7iA|7F 9l A
o2 ek
Price —— Demend-Co.| Dt p2 D3 Total
produced steam price of Demand -Cof#million/y){8> | 16620 629 25728 | 42977
Supply price@million/y)<B 8805 333 13630 | 22768
difference@million/y){A-B> 7815 296 12098 20209

< H 9> Comparing production cost of userwith supply costin MAX

Price ——_Demand-Co.\ " p1 D2 D3 Total
produced steam price of Demand-Cofmillion/y)A> | 14958 377 1,838.3 33718
Supply price@million/y)<B> 7924 200 9739 1,786.3
difference@million/y)<A-B> 7034 17.7 8644 1,5855

< E 10> Comparing production cost of heat user with supply costin MIN

Pice __DemandCo.|  pf D2 | D3 Total
estimated price(t/y) 21,420 4036 74824 | 293060
produced steam price of Demand-Co®million/y)(% | 8990 169 3140 1,2299
Supply price@million/y){B 4763 89 1664 651.6
difference@million/y)<A-B> 4927 80 1476 5783

< H 11> Comparing production cost of user with supply cost for estimating cost

200095 Q2] WE HRAHEE TS

FAE 7] #8FE VIE0R A Bel

A die] FE7HA2 oF 578,34 A
A 77} S A= e,

4-5-3 AT A) A1

7V AT - 2700 Slsh AU B
0 BHBE olgsto] AMTANE AETHC
v 31, 2040 0) Fhe)s} A E gt

(912

H B3 W )
L/ S S 655,088,988
Wo# a4 A 299,848 273
= %] L R H] 256,659,310
A L H] 36,188,962
% H] 158,906,352
7| A 7 ] 53478262
ZIEF A (A +12) X 8,207 %) 77,797,211
Qb 2] W] (A +2 =) X 1,81%) 16,502,644
HE B2 (= x3.8%) 11,198,234
Ak B (478 +12) X 5.5%) 60,876,400
o) & (e +73+ L utt e H]) X 15%) 76,894,653
b2 A 1,244 614,666

<X 12> Cost estimation break—down
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4-5-4 FAR7 |7k

EAB|7 7R At STl FUY B At S
71F7FA L 2,276.89HFIC & 05461 02 LHERES.
A v 178639 THH 02 0,69641 08 VERTH 1
2|1 7RGl 2 7V ASY FAE]RT )7k 749 6516
Bhaklof| Bl7)7ke. 19090 E Aoz Zhe Aoz
LersiTY,

Supply amount Inves@ent cost Supply price 'pay—back
Fmillion) (A @Fmillion/y)<B - | period(year)XA/B
Maximum 1,244 2,216.8 0.546
Minimum 1,244 1,786.3 0.696
Estimation 1,244 651.6 1.909

< E 13> Estimating pay—back period
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£291 BUER9] AX9}F 3 ESCOAI =Y Fof7t
Sdjloop g Aolthe
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