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SUMMARY

1. Title

Production and Supply System Design of Heating Energy for

Activation of Environmental friendly Forestry

2. Purpose, Needs, Background

The thinning materials are leaving alone without finding usage and because
of too much high logging costs. Using wooden materials as heating source is
environmentally very meaningful, as it doesn’t increase additionally the
density of carbon dioxide in the air. The aim of this project is to develop a
heating energy supply system using wooden materials as thinning materials
leaving alone in cutting sites, and to let the korean forestry activate

environmentally friendly through this system development.

3. Scope and Objectives

The main Objectives are production and supply system design and
manufacturing of the heating energy using thinning materials. In addition to,
it will be found out how to select a heating factory site and supply the

heating materials sustainably. The study area is Kangwon province.

4. Results, Applicaton and Suggestions

For selection of the heating factory site, it was used the minimum transport
cost theory for which Network 2000 of Oregon State Univ. was introduced.

The Network 2000 needs transport distance and production volume.



Hongcheongun where has the highest thinning volume, was the best suitable

area for heating manufacturing factory site.

The manufactured boiler is for chip materials and has 35,000 kcal/hr in cassel
volume covering about 50 pyeung, boiling point is 60C for heating, and
heating burner has 255 kg/hr in volume. The chip feeding system is
consisted of 2 step conveyor. The ventile fan is builded with 9.0m’/min in

maximum wind volume.

The boiler was set up at a farm binyl house in Chupoongryeung and the
operation test resulted in success. The manufacturing cost comes up to 23
million won. Because of such a high fixed cost, farmer can not take care of
construction of this chip boiler system. Therefore in order to supply broadly
this environmentally friendly heating system, forest service and provincial
government have to support politically and financially so that the air
atmosphere keeps in good quality and forestry in sustainability for our next

generations.
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# 3-14. 24 F3(link)E A g

from to Dist(km)| from to Dist(km)| from to Dist(km)| from to Dist(km)
3 O 22 A 32 319 H 43 5.7 79 63 20.5
O 16 15.9 91 92 7.3 50 H 7.7 63 K 31.7
O 10 9.8 91 C 10.7 49 47 72 F K 319
10 17 7.7 C 105 21.8 B 50 24.7 81 F 13.7
5 17 10.3 103 105 324 66 H 25.7 81 80 79
5 26 224 105 116 79 H M 434 80 79 22.6
25 26 22 116 G 22.7 B 66 9.8 108 80 275
26 I 13.3 116 101 27.1 85 B 14.5 108 E 23.3
18 I 18.6 92 E 26.5 94 B 24.3 D 108 314
1 43 24.7 101 E 8.2 94 93 12.9 157 D 44.8
43 50 71 79 92 55 J 94 5.2 155 D 38.8
43 H 5.7 63 79 20.5 L J 15.3 P 108 42
H 50 7.7 K 63 31.7 97 J 19.1 143 101 216
47 49 72 K F 319 L 110 21.8 P 143 29
50 B 24.7 F 81 13.7 123 L 22.9 155 P 6
H 66 25.7 80 81 79 124 L 20.5 157 155 35.2
M H 434 79 80 22.6 L 103 17.3 K N 42.2
66 B 9.8 80 108 275 103 97 10.9 A N 42.8
B 85 14.5 E 108 23.3 66 39 27.3 7 N 27.3
B 94 24.3 108 D 314 39 22 17.6 Q N 24.9
93 94 12.9 D 157 44.8 39 37 16.2 A 7 14.7
94 J 5.2 D 155 38.8 31 22 18.2 K Q 17.3
J L 15.3 108 P 42 37 31 35 Q 7 19.6
J 97 19.1 101 143 21.6 M 6 185 81 D 45.6
110 L 21.8 143 P 29 68 66 19.2 D 81 45.6
L 123 22.9 P 155 6 J 68 339 G 141 20
L 124 20.5 155 157 35.2 70 37 49.9 141 G 20
103 L 17.3 N 7 27.3 70 68 16.4 141 143 17
97 103 10.9 N Q 24.9 71 70 8.8 143 141 17
39 66 273 7 A 14.7 71 32 50.8 141 154 40.1
22 39 17.6 Q K 17.3 91 71 19.3 154 141 40.1
37 39 16.2 7 Q 19.6 32 A 31.9 L G 59.8
22 31 18.2 16 9 15.9 92 91 7.3 G L 59.8
31 37 35 10 9 9.8 C 91 10.7 97 C 26.5
6 M 185 17 10 7.7 105 C 21.8 C 97 26.5
66 68 19.2 17 5 10.3 105 103 324 22 M 59
68 J 339 26 5 22.4 116 105 79 M 22 59
37 70 499 26 25 22 G 116 22.7 A 31 6.6
68 70 16.4 I 26 13.3 101 116 27.1 31 A 6.6
70 71 8.8 I 18 18.6 E 92 26.5 32 K 6.9
32 71 50.8 43 I 24.7 E 101 8.2 K 32 6.9
71 91 19.3 50 43 7.1 92 79 55
Ty Z2a92 AdA AR Ve dHe FEE 1A @ F glo] 7
sEe Agelcl Btk adn o e SEALAA FENES Fa
FAkmel ek M= QA Awsd ol gL WEen Apge
GoalA(UA)E BE 4ol mol£% AAalglth Auwtel A9t 7 A 29
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% 3-16. 77 A8 v & W/ton/km
from to Variable Fixed | from to Variable  Fixed | from to Variable  Fixed
node node cost cost node  node cost cost | node node cost cost

3 O 132 0 F 81 822 0 71 70 528 0
O 16 954 0 80 81 474 0 71 32 3,048 0
O 10 588 0 79 80 1,356 0 91 71 1,158 0
10 17 462 0 80 108 1,650 0 32 A 1,914 0
5 17 618 0 E 108 1,398 0 92 91 438 0
5 26 1,344 0 108 D 1,884 0 C 91 642 0
25 26 132 0 D 157 2,688 0 105 C 1,308 0
26 I 798 0 D 155 2,328 0 105 103 1,944 0
18 I 1,116 0 108 P 2,520 0 116 105 474 0
I 43 1,482 0 101 143 1,296 0 G 116 1,362 0
43 50 426 0 143 P 1,740 0 101 116 1,626 0
43 H 342 0 P 155 360 0 E 92 1,590 0
H 50 462 0 155 157 2,112 0 E 101 492 0
47 49 432 0 N 7 1,638 0 92 79 330 0
50 B 1,482 0 N Q 1,494 0 79 63 1,230 0
H 66 1,542 0 7 A 882 0 63 K 1,902 0
M H 2,604 0 Q K 1,038 0 F K 1,914 0
66 B 583 0 7 Q 1,176 0 81 F 822 0
B 8 870 0 16 9 954 0 81 80 474 0
B 94 1,458 0 10 9 588 0 80 79 1,356 0
93 94 774 0 17 10 462 0 108 80 1,650 0
94 J 312 0 17 5 618 0 108 E 1,398 0
J L 918 0 26 5 1,344 0 D 108 1,884 0
J 97 1,146 0 26 25 132 0 157 D 2,683 0
110 L 1,308 0 I 26 798 0 155 D 2,328 0
L 123 1,374 0 I 18 1,116 0 P 108 2,520 0
L 124 1,230 0 43 1 1,482 0 143 101 1,296 0
103 L 1,038 0 50 43 426 0 P 143 1,740 0
97 103 654 0 H 43 342 0 155 P 360 0
39 66 1638 0 50 H 462 0 157 155 2,112 0
22 39 1,056 0 49 47 432 0 K N 2,532 0
37 39 972 0 B 50 1,482 0 A N 2,568 0
22 31 1,092 0 66 H 1,542 0 7 N 1,638 0
31 37 210 0 H M 2,604 0 Q N 1,494 0
6 M 1,110 0 B 66 588 0 A 7 882 0
66 68 1,152 0 85 B 870 0 K Q 1,038 0
68 J 2,034 0 94 B 1,458 0 Q 7 1,176 0
37 70 2,994 0 94 93 774 0 81 D 2,736 0
68 70 984 0 J 94 312 0 D 81 2,736 0
70 71 528 0 L J 918 0 G 141 1,200 0
32 71 3,048 0 97 J 1,146 0 141 G 1,200 0
71 91 1,158 0 L 110 1,308 0 141 143 1,020 0
A 32 1,914 0 123 L 1,374 0 143 141 1,020 0
91 92 438 0 124 L 1,230 0 141 154 2,406 0
91 C 642 0 L 103 1,038 0 154 141 2,406 0
C 105 1,308 0 103 97 654 0 L G 3,588 0
103 105 1,944 0 66 39 1,638 0 G L 3,588 0
105 116 474 0 39 22 1,056 0 97 C 1,590 0
116 G 1,362 0 39 37 972 0 C 97 1,590 0
116 101 1,626 0 31 22 1,092 0 22 M 354 0
92 E 1,590 0 37 31 210 0 M 22 354 0
101 E 492 0 M 6 1,110 0 A 31 396 0
79 92 330 0 68 66 1,152 0 31 A 396 0
63 79 1,230 0 J 68 2,034 0 32 K 414 0
K 63 1,902 0 70 37 2,994 0 K 32 414 0
K F 1,914 0 70 68 934 0
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2 T N EA AN A A BFFe| 0%EE HOoE BE
s Aom mgdh AP 60%FANA 7Y wol YiE AGe FHORA
103720l 3 el HYozA 3703melch AAH o FA A YA

Aeow 39 Fob Aol (= HMALE AJAT(GE 3-15).

&
TP Ao BEa EA AL o 17 A FRAS ol 1770

33717 A HA =A%

AY AAZFm) F 3 = A

A 10372 B -> 66 -> 39 -> 37 -> 31 -> A -> GoalA
34 3702 ] ->94 ->B ->66 ->39 -> 37 -—> 31 —> A —> GoalA
34 3633 N ->7 -> A -> GoalA
% 2385 C ->91 -> 71 -> 70 -> 37 -> 31 -—> A -> GoalA
2Rl 1936 G -> 116 -> 105 -=> C -> 91 -> 71 -> 70 -> 37 -> 31 -> A -> GoalA
AF 1916 L ->J->94 ->B ->66 -> 39 -> 37 -> 31 -> A -> GoalA
3 1818 H -> M -> 22 -> 31 -> A -> GoalA
& 1561 M -> 22 > 31 -> A -> GoalA
Rl 38 E ->92->91 -> 71 ->70 ->37 > 31 -> A —> GoalA
FF 518 K -> 32 -> A -> GoalA
Q1A 320 A -> GoalA
33 238 I->43 ->H -> M -> 22 -> 31 -> A -> GoalA
FaAHA 154 D ->8l ->F ->K ->32->A > GoalA
»E 150 F -> K -> 32 -> A > GoalA
&z 118 Q -> 7 -> A —> GoalA
=K 23 0 ->10 -> 17 -> 5 -> 26 -> I -> 43 ->H->M ->22 ->31->A->GoalA
2l 0 P->108->80->81 ->F ->K ->32->A -> GoalA
Total discounted variable cost: 141,297,717.79  (4674.24 W /unit)
Total discounted fixed cost: 0.00 (0.00 ¥#/unit)

Total discounted variable and fixed cost: 141,297,717.79 (4674.24 ¥#/unit)
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)
kv

F 3-18. & FHA =A%

AAFm) F A = A

10,372 B -> GoalB

3702 ] -> 94 -> B -> GoalB

3633 N ->7->A->31->37->39 -> 66 —> B —> GoalB

238 C ->97 > ] -> 94 -> B -> GoalB

1936 G ->L ->] ->94 ->B -> GoalB

1916 L ->J->94 -> B -> GoalB

1,818 H -> 50 -> B -> GoalB

1561 M -> 22 -> 39 -> 66 -> B -> GoalB
38 E->92->91->71 ->70 -> 68 -> 66 -> B -> GoalB
518 K ->32->A ->31 ->37->39 -> 66 -> B -> GoalB
320 A ->31->37->39 -> 66 > B -> GoalB
238 I ->43 -> 50 -> B -> GoalB
154 D ->108 > E -> 92 -> 91 -> 71 -> 70 -> 68 -> 66 -> B -> GoalB

'oﬁf&—‘,l(ﬁ‘l-lﬂ(ﬁ&o&o}:oir}l_&

)

(O 0% o o A o of o kI det or|

e

oft
)
ox
%

#e 150 F —> 81 -> 80 -> 79 —> 92 > 91 —> 71 -> 70 —> 68 —> 66 ~>B-> GoalB

%z 18 Q->7->A >3l ->37->39 ->66 ->B -> GoalB

R 23 O0->10->17 ->5->26 ->1->43 -> 50 -> B -> GoalB

CE 0 P->143 > 101 -> E -> 92 -> 91 -> 71 -> 70 > 68 —> 66 ~>B->GoalB
Total discounted variable cost: 86,244,525.93 (2853.04 W/unit)
Total discounted fixed cost: 0.00 (0.00 W/unit)

Total discounted variable and fixed cost:  86,244,525.93 (2853.04 ¥/unit)

% 3719 HF HA =4
A g AMdFw) FHF=A
3 10372 B -> 94 -> ] -> 97 -> C > GoalC
3702 J -> 97 -> C -> GoalC
3633 N->Q ->K ->63->79 > 92 ->091 ->C -> GoalC
2385 C -> GoalC
1936 G -> 116 —> 105 -> C —> GoalC
L -> 103 -> 97 -> C -> GoalC
1818 H ->66 -> 68 -> 70 -> 71 -> 91 -> C -> GoalC
1561 M -> 22 -> 31 -> 37 => 70 => 71 > 91 -> C -> GoalC
38 E -> 92 -> 91 -> C -> GoalC
518 K ->63 ->79 -> 92 -> 91 -> C -> GoalC
A ->31->37->70 ->71 -> 91 -> C -> GoalC
1 238 1 ->43 ->H ->66 -> 68 -> 70 -> 71 -> 91 -> C -> GoalC
sl 154 D ->108 -> E -> 92 -> 91 -> C -> GoalC
} 3 150 F -> 81 ->80 ->79 -> 92 -> 91 -> C -> GoalC
118 Q > K ->63 -> 79 -> 92 -> 91 -> C -> GoalC

H

02 ol 02 M\ (o of ofl Rl o oo
02 x4 A AN e o ok o
-
©
=
(o)}

o o
O
o
Do
(=}

A o
o P\ o

]
Moo

A9 23 0 > 10 > 17 > 5 > 26 —>I->43->H->66->68->70->71->91->C->GoalC

e 1] 0 P->143 > 101 > E > 92 > 91 -> C > GoalC
Total discounted variable cost: 130,828,428.25 (432791 ¥ /unit)
Total discounted fixed cost: 0.00 (0.00 ¥/unit)

Total discounted variable and fixed cost: 130,828,428.25 (432791 % /unit)
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¥ 3-20. 3 HAY =AY

29 AdFEmw) F H = A

) 10372 B ->66 >68 >70 >71 >91 ->92 >E > 108 -> D —> GoalD

34 3702 J->97 ->C ->91 -> 92 ->E -> 108 -> D -> GoalD

4 3633 N->Q ->K->F ->81 ->D -> GoalD

% 238 C ->91 ->92 -> E -> 108 -> D > GoalD

34 1936 G -> 141 -> 143 -> P -> 155 -> D -> GoalD

DES 1916 L -> 103 -> 105 -> 116 -> 101 -> E > 108 -> D -> GoalD

X 1818 H -> 66 -> 68 -> 70 -> 71 -> 91 -> 92 -> E -> 108 -> D —> GoalD

T 1561 M ->22->31 ->A ->32->K->F -> 8 ->D -> GoalD

44 385 E -> 108 -> D -> GoalD

F&F 518 K ->F -> 81 -> D -> GoalD

Q) 320 A->32->K->F ->8 ->D -> GoalD

EEY) 238 1 ->43 -> H -> 66 -> 68 ~>70->71->91->92->E-> 108 -> D —> GoalD

o 154 D -> GoalD

e 150 F -> 81 -> D > GoalD

&z 118 Q ->K ->F -> 81 -> D > GoalD

ael by O > 10 ->17->5->26>1->43 >H>66>6>70 >7>

91 -> 92 -> E -> 108 -> D -> GoalD

e 1) 0 P->15 ->D -> GoalD
Total discounted variable cost: 256,889,282.74  (8498.11 ¥ /unit)
Total discounted fixed cost: 0.00 (0.00 ¥/unit)

Total discounted variable and fixed cost: 256,889,282.74  (8498.11 ¥/unit)

¥ 321 A4 HY =49

A G RAYFm F 4 = A

) 10372 B —> 66 > 68 > 70 > 71 -> 91 -> 92 -> E —> GoalE

24 3702 ] ->97 ->C -> 91 -> 92 -> E -> GoalE

4 3633 N->Q ->K ->63 ->79 ->92 ->E -> GoalE

R 238 C ->91 -> 92 -> E -> GoalE

34 1936 G -> 116 -> 101 -> E > GoalE

A3 1916 L -> 103 > 105 -> 116 -> 101 -> E > GoalE

=3 1818 H ->66 >68 >70 >71 ->91 -> 92 -> E —> GoalE

F 1561 M ->22 ->31 ->37 ->70 ->71 ->91 > 92 ->E -> GoalE

A 385 E -> GoalE

ook 518 K ->63 > 79 > 92 > E -> GoalE

QA 320 A ->31 ->37 >70 >71 —>91 > 92 ->E > GoalE

Rl 238 1->43 >H > 66 > 68 >70 > 71 > 91 > 92 ->E > GoalE
FalakA 154 D -> 108 -> E -> GoalE

s 150 F -> 8l -> 80 -> 108 -> E -> GoalE

&z 118 Q > K ->63 ->79 -> 92 > E -> GoalE

. gy O 210 >17->5->2 ->1->43 > H >66>68 >70 >7 >

- 91 -> 92 > E -> GoalE

R 0 P->143 -> 101 -> E —> GoalE
Total discounted variable cost: 175,760,307.63  (5,814.34 W/unit)
Total discounted fixed cost: 0.00 (0.00 ¥#/unit)

Total discounted variable and fixed cost: 175,760,307.63 (5,814.34 ¥/unit)
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¥ 3-22. AE HA =AY
A9 AFFEw) F§ F = A
3 10372 B -> 66 —> 68 -> 70 -> 71 -> 91 —> 92 -> 79 -> 80 -> 81 -> F -> GoalF
44 3702 ] ->97 ->C ->91 > 92 ->79 -> 80 -> 81 -> F -> GoalF
24 3633 N ->Q -> K -> F -> GoalF
B3 238 C ->91 ->92->79 >80 -> 81 -> F -> GoalF
94 1936 G -> 116 => 105 => C => 91 -> 92 -> 79 -> 80 -> 81 -> F -> GoalF
AqF 1916 L -> 103 -> 97 => C -> 91 -> 92 -> 79 -> 80 -> 81 -> F -> GoalF
il 1818 H->M ->22 ->31 -> A -> 32 -> K -> F -> GoalF
& 1561 M -> 22 ->31 > A ->32->K ->F -> GoalF
44 385 E -> 108 -> 80 -> 81 -> F -> GoalF
FF 518 K -> F -> GoalF
Q1A 320 A ->32->K ->F -> GoalF
3 238 1->43->H->M ->22->31 ->A ->32->K->F -> GoalF
FalakA 154 D -> 81 -> F -> GoalF
A 150 F -> GoalF
%z 118 Q -> K -> F -> GoalF
45 gy O >10>17->5->2 >1->43 >H->M->22 >3l >A >
T 32 ->K ->F -> GoalF
g 9 0 P->108 -> 80 -> 81 -> F -> GoalF
Total discounted variable cost: 199,439,580.78  (6,597.62 W/unit)
Total discounted fixed cost: 0.00  (0.00 ¥/unit)

Total discounted variable and fixed cost: 199,439,580.78 (6,597.62 ¥/unit)

3 3-23. 949 A4 =4%

A G ARFm) H F = A
] 10372 B >94 >J] >L >G> GoalG
24 3702 ] ->L > G —> GoalG
4 3633 N->Q ->K ->63->79->92->091 ->C -> 105 -> 116 -> G —> GoalG
33 2385 C -> 105 -> 116 -> G -> GoalG
34 1936 G -> GoalG
CES 1916 L -> G -> GoalG
=3 1818 H->50 >B ->94 >] >L ->G > GoalG
G 1561 M ->22->39->66->B->94 ->]->L ->G -> GoalG
A 38 E -> 101 > 116 -> G -> GoalG
FF 518 K ->63 > 79 -> 92 -> 91 -> C -> 105 -> 116 -> G -> GoalG
Q1A 320 A ->31->37->70 ->71 ->91 ->C -> 105 -> 116 -> G > GoalG
EX] 238 1->43 >50 ->B ->94 ->] ->L ->G > GoalG
aaka 154 D -> 155 -> P -> 143 -> 141 -> G -> GoalG
= 150 F ->81 ->80 -> 79 -> 92 -> 91 -> C -> 105 -> 116 -> G -> GoalG
&z 118 Q >K ->63->79 ->92->91 ->C -> 105 > 116 -> G —> GoalG
24 gy 07210 >17->5->2>1->43->50 >B >0 ->]>L >
G -> GoalG
e 0 P> 143 > 141 > G > GoalG
Total discounted variable cost: 18,295,003.0 (6052.14 %#/unit)
Total discounted fixed cost: 0.00 (0.00 ¥/unit)

Total discounted variable and fixed cost: 18,295,003.0 (6052.14 ¥/unit)
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=3
P
[N}
=
A
2
N
X
b
w2
ol

AAFEm F 3 = A

10,372 B -> 50 -> H -> GoalH
3702 J ->94 ->B ->50 -> H -> GoalH
3633 N ->7->A ->31->22->M ->H -> GoalH
238 C->91 -> 71 -> 70 -> 68 -> 66 —> H -> GoalH
1936 G ->L ->]->9%4->B ->50->H -> GoalH
1916 L ->J->94 -> B -> 50 -> H -> GoalH
1,818 H -> GoalH
1,561 M -> H -> GoalH
38 E->92->91 ->71 > 70 -> 68 -> 66 -> H -> GoalH
518 K ->32->A ->31 > 22->M -> H -> GoalH
320 A ->31->22->M -> H -> GoalH

0% rx A AN e ot ox ok | o

2

} o (0 0% o o AN o of o kI det ol|

k| 238 1->43 > H -> GoalH

sk 154 D->108 ->E ->92->91 ->71 -> 70 -> 68 —> 66 > H -> GoalH

e 150 F->K->32->A->31 ->22->M ->H > Goall

&z 18 Q ->7->A ->31 ->22 ->M -> H -> GoalH

R 23 O->10->17 -> 5 -> 26 -> 1 -> 43 —> H > GoalH

B ) 0 P->143 -> 101 -> E -> 92 -> 91 -> 71 > 70 -> 68 > 66 ->H->GoalH
Total discounted variable cost: 123,659,344.86 (4090.75 W /unit)
Total discounted fixed cost: 0.00 (0.00 ¥/unit)

Total discounted variable and fixed cost: 123,659,344.86 (4090.75 ¥ /unit)

-
3t

w

-25. 3k HH =4

HiZEm) 35 H *

rx

10,372 B —> 50 —> 43 —> | —> Goall

3,702 J —> 94 -> B —> 50 —> 43 —> | —> Goall

3633 N-—>7->A->31-—>22->M->H—->43 —> | -> Goall

2,385 C->91 —> 71 -> 70 -> 68 —> 66 —> H —> 43 —> | —> Goall

1,936 G —>L-—>J—>94 —>B —>50—> 43 —> | —> Goall

1,916 L->J ->94 > B -> 50 —> 43 —> | —> Goall

1,818 H —> 43 —> | —> Goall

1,561 M —>H —> 43 —> | —> Goall
385 E ->92 -—>091 ->71 ->70 -> 68 —> 66 —> H —> 43 —> | —=> Goall
518 K->32->A->31->22->M->H ->43 —> | => Goall

0% 00 AW o 0R oF R ot or|2

oAl e o oz 0z 12| o

0
[}

oI 320 A—>31 —>22->M->H—>43 —> | —> Goall

sk 238 | —> Goall

S A 154 D -> 108 —> E —> 92 —> 91 —> 71 —> 70 —> 68 —>66—>H->43->|->Goall

zs 150 F>K->32->A->31->22->M->H ->43 -> | —> Goall

&z 118 Q->7->A ->31 ->22->M->H -> 43 —> | => Goall

2 23 O —> 10 > 17 -=> 5 —> 26 —> | —> Goall

EH 4K 0 P —> 143->101->E->92 —> 91 —> 71 —> 70->68->66—>H->43—>|->Goall
Total discounted variable cost: 171,068,885.08 (5,699.10 ¥ /unit )
Total discounted fixed cost: 0.00 (0.00 ¥/unit )

Total discounted variable and fixed cost: 171,068,885.08 (5,659.10 #/unit )
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ox
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BAZFEm) F A = A

10372 B —> 94 —> ] —> Goal]
3702 ] —> Goal]
3633 N->7->A ->31->37->39->66->B->094 ->] > GoalJ
2385 C -> 97 -> J -> GoalJ
193 G ->L ->J > GoalJ
1916 L -> ] > Goal]
1818 H ->50 > B -> 94 -> ] -> Goal]
1561 M ->22 ->39 ->66 ->B -> 94 -> ] -> Goal]
3% E->92->91 >C ->97 > ] > Goal]
518 K ->32 ->71 ->70 > 68 —> J —> GoalJ
320 A ->31->37->390->66->B->9 ->] > Goal]

AN o o Kl o or| 2

'or?,ri—‘,lrﬁ‘i-lﬂiﬂo&oioir}lﬂ

2

o2 o o2

0

33 238 1 ->43 ->50 -> B -> 94 -> ] -> Goal]

Ea 154 D ->108 > E -> 92 -> 91 -> C -> 97 -> ] > Goal]

s 150 F ->81 ->80 -> 79 -> 92 -> 91 -> C -> 97 -> ] -> Goal]

S 118 Q >7->A->31 ->37 >39->66->B->9 ->] > GoalJ

A 23 O0->10->17->5->26->1->43 ->50 -> B -> 94 -> ] -> Goal]

e ¥ 0 P->143 -> 141 -> G -> L -> J -> Goal]
Total discounted variable cost: 99,370,124.48 (3,287.24 ¥#/unit )
Total discounted fixed cost: 0.00 (0.00 ¥ /unit )

Total discounted variable and fixed cost: 99,370,124.48 (3,287.24 ¥ /unit )

OF ok

e S| 2 vl

T
1 " o

Fil
P
)
N

m

AdFm 3 H = A
10372 B -> 66 -> 39 -> 37 -> 31 -> A -> 32 -> K -> GoalK
3702 J->68->70->71 -> 32 -> K -> GoalK
3633 N -> Q -> K -> GoalK
238 C->91 ->92 ->79 -> 63 -> K > GoalK
1936 G -> 116 -> 105 > C -> 91 -> 92 -> 79 -> 63 -> K -> GoalK
1916 L -> 103 -> 97 -> C -> 91 -> 92 -> 79 -> 63 -> K -> GoalK
1818 H->M ->22->31 ->A > 32 ->K -> GoalK
1561 M -> 22 -> 31 > A -> 32 > K -> GoalK
38 E->92->79 ->63 > K -> GoalK
518 K -> GoalK
320 A > 32 > K -> GoalK
238 1 ->43->H ->M ->22 ->31 ->A ->32->K —> GoalK

‘rmrgogoﬁogr{.\wﬁogoﬂhoﬁolqu
’rﬁ‘iioﬁr_ﬁ—ﬂrﬁﬁ)‘ﬂfﬁogoioirﬁ‘iﬁ

FalakA 154 D ->81 ->F -> K -> GoalK

A 150 F -> K -> GoalK

&z 118 Q > K -> GoalK

24l 23 0 ->10->17->5->26-> I ~>43->H->M->22->31->A ->32 ->K ->GoalK

R 0 P->108->8 ->8 —>F ->K > GoalK
Total discounted variable cost: 171,411,235.52 (5,670.59 ¥ /unit)
Total discounted fixed cost: 0.00 (0.00 ¥ /unit)

Total discounted variable and fixed cost: 171,411,235.52 (5,670.59 ¥/unit)
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3-28. 45 HA =A%

A RAYFm F 4 = A

z 10372 B ->94 > ] > L -> Goall

E 3702 ] -> L -> GoallL

! 3633 N->7->A ->31->37->39->66->B->09 ->] ->L > GoalL
& 2385 C ->97 -> 103 -> L > GoalL

o

1936 G -> L -> GoalL

1916 L -> GoalL

1818 H ->50 ->B -> 94 -> ] -> L -> GoallL

1561 M -> 22 ->39 ->66 ->B ->94 ->]->L -> GoalL
38 E -> 101 -> 116 -> 105 -> 103 -> L -> GoalL
518 K ->63 ->79 -> 92 -> 91 -> C -> 97 -> 103 -> L -> GoalL
320 A ->31->37->39 ->66 >B->9 ->]->L -> GoalL
238 I ->43->350 ->B ->94->] ->L -> GoalL

PN e o o o AU

1]
-

2

L 100 10 00 oY ol Ml o
ETE A2 )

aaka 154 D ->108 > E -> 101 —> 116 > 105 —> 103 —> L > GoalL

e 150 F ->81 ->80->79 —>92->91 —>C ->97 —> 103 > L > GoalL

&z 118 Q ->7->A ->31->37->30->66->B->9 ->J]->L -> GoalL

29 23 0 ->10->17 ->5->26->1->43 -> 50 -> B -> 94 ->] -> L->GoalL

ef 9 0 P ->143 -> 141 -> G -> L -> GoalL
Total discounted variable cost: 117,897,967.58 (3,900.16 ¥#/unit )
Total discounted fixed cost: 0.00 (0.00 ¥ /unit )

Total discounted variable and fixed cost: 117,897,967.58 (3,900.16 ¥ /unit )

=
w

29, FT AA wHY

AaZEFEm) 3 3§ = 4

10,372 B -> 66 —> 39 -> 22 -> M -> GoalM
3702 J->94->B ->66->239->22->M > GoalM
3633 N ->7->A->31 ->22->M —> GoalM
238 C->91 -> 71 -> 70 -> 37 -> 31 -> 22 -> M -> GoalM
1936 G->L ->]->9%->B->66->39->22->M -> GoalM
1916 L ->J->9 ->B ->66 ->39 -> 22 -> M -> GoalM
1,818 H -> M -> GoalM
1561 M -> GoalM
38 E->92->91 ->71 ->70 -> 37 -> 31 > 22 -> M -> GoalM
518 K -> 32 -> A -> 31 > 22 -> M —> GoalM
320 A ->31 -> 22 -> M -> GoalM

'o,.?,ri—‘,lri’-lﬂ(ﬁgo&o},oir}lﬂ

| 0 00 o o2 A (o of ol bl det o] 2
2L

E 238 1 ->43 ->H -> M -> GoalM

sl 154 D->81->F->K->32->A->31 >22->M -> GoalM

BE 15 F->K->32->A->31 ->22 ->M -> GoalM

&z 18 Q ->7->A ->31 ->22 -> M > GoalM

=R 23 O->10->17 ->5->26->1->43 > H -> M -> GoalM

o 0 P->108->80 ->81 ->F > K ->32 > A ->31 > 22 -> M > GoalM
Total discounted variable cost: 146,504,165.93 (4846.48 ¥#/unit )
Total discounted fixed cost: 0.00 (0.00 W/unit )

Total discounted variable and fixed cost: 146,504,165.93 4846.48 ¥ /unit )
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3E 3-30. 4 HA =49
A9 AYZFw) A 4 = A
A 10372 B -> 66 —> 39 -> 37 -> 31 -> A -> 7 -> N -> GoalN
34 3702 J->94->B->66->39->37->31->A->7->N -> GoalN
4 3633 N —> GoalN
B3 238 C ->91 ->92->79 ->63 -> K ->N -> GoalN
34 1936 G -> 116 => 105 => C => 91 -> 92 -> 79 -> 63 -> K -> N -> GoalN
AqF 1916 L ->]->94->B ->66->39->37->31 ->A->7->N -> GoalN
3 1818 H->M -> 22 -> 31 -=> A -> 7 -> N -> GoalN
& 1561 M -> 22 ->31 -> A ->7 -> N -> GoalN
Rl 385 E > 92 ->79 ->63 -> K -> N -> GoalN
& 518 K -> N -> GoalN
Q1A 320 A -> 7 -> N -> GoalN
il 238 1 ->43 ->H->M ->22->31 > A ->7 -> N -> GoalN
FalakA 154 D->81 ->F ->K -> N -> GoalN
Bs 150 F -> K -> N -> GoalN
&z 118 Q -> N -> GoalN
29 23 0 -> 10 =>17->5 ->26 ->I ->43 ->H ->M ->22 ->31->A->7->N->GoalN
ef 9 0 P->108 >80 ->8 ->F -> K -> N -> GoalN
Total discounted variable cost: 187,843,509.99 (6214.27 W/unit )
Total discounted fixed cost: 0.00 (0.00 ¥#/unit )

Total discounted variable and fixed cost: 187,843,509.99  (6214.27%/unit)

% 3-31. #Hd

HA =

g Ak (m')

3 = A

B 10372 B >50 >43 >1->2 ->5 > 17 > 10 > O —> GoalO

24 3702 J->94 ->B ->50 ->43 >1->26->5->17 -> 10 -> O > GoalO

4 3633 N > 7 ->A->31->22->M->H->43->1->26->5-> 17 -> 10 -> O -> GoalO

293 2385  C -> 91->71->70->68->66->H->43->1->26->5->17 -> 10 -> O —> GoalO

34 193 G -> L->]->04->B->50->43-> -> 26 -> 5 > 17 -> 10 > O —> GoalO

AF 1916 L -> ] ->94 ->B ->50 ->43 ->I ->26 -> 5 -> 17 -> 10 -> O > GoalO

=3 1818 H ->43 >1->26->5->17 -> 10 -> O -> GoalO

F 1561 M ->H->43 >1->26->5->17 -> 10 -> O -> GoalO

A 385  E ->92->91->71->70->68->66->H->43->1->26->5->17->10-> O -> GoalO

FF 518 K ->32->A->31->22->M->H->43->[->26->5 -> 17 -> 10 -> O -> GoalO

el ) 320 A ->31->22->M->H->43 > 1->26 ->5 -> 17 -> 10 -> O —> GoalO

EX] 28 1->26->5->17 > 10 -> O -> GoalO

ij 154 D->108->E->92->91->71->70->68->66->H->43->I->26->5->17->10->0->GoalO

s 150  F ->K->32->A->31->22->M->H->43->1->26->5->17-> 10 -> O > GoalO

%z 118 Q —>7T->A->31->22->M->H->43->1->26-> 5 > 17 -> 10 -> O > GoalO

A9 23 O -> GoalO

- o P> 143->101 >E->02->01 ->71->70 ->68->66>H>

43 ->1->2 >5->17 > 10 > O -> GoalO

Total discounted variable cost: 286,066,125.53 (9,463.18 W /unit )
Total discounted fixed cost: 0.00 (0.00 ¥#/unit )

Total discounted variable and fixed cost: 286,066,125.53 (9,463.18 ¥ /unit )

_73_



3-32. i X

o MYME(m) 2 H L A
10,372 B ->66 —> 68 —> 70 —> 71 —> 91 —> 92 —> E —> 101 -> 143 —> P —> GoalP
3,702 J-—>L->G —> 141 —> 143 => P -> GoalP
3,633 N->Q->K->F —>81->80->108 -> P —> GoalP
2,385 C —>91 -> 92 -> E —> 101 —> 143 —> P —> GoalP
1,936 G —> 141 —> 143 —> P —> GoalP
1,916 L —> G -> 141 —> 143 -> P —> GoalP
1,818 H ->66 —>68 ->70->71 —>91 -> 92 -> E —> 101->143 —> P —> GoalP
1,561 M->22->31 ->A->32->K->F->81->80->108 -> P —> GoalP
385 E -> 101 —> 143 -> P —> GoalP
518 K-> F -> 81 -> 80 —> 108 —> P —> GoalP
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4 Ay
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08l |1 ol ofor
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o 2
r_t—ur?tﬁxruiﬁozi'okoimJ

1o 09 0% 0
o

H| 320 A->32->K->F->81—->80->108 —> P —> GoalP

sk 238 | —> 43 —> H —> 66 —> 68 —>70->71->91->92 —>E->101->143->P -> GoalP
S5 1564 D -> 155 -> P —> GoalP

z= 150 F —-> 81 —> 80 —> 108 —> P —> GoalP

&x 118 Q —> K —> F —> 81 —> 80 —> 108 —> P —> GoalP

s by 0> 10->17->5->26->1->43 ->H->66->68—>70->71->

91 —> 92 —> E —> 101 —> 143 —> P —> GoalP

EHf 2 0 P —> GoalP
Total discounted variable cost: 264782058.12  (8759.21 ¥ /unit )
Total discounted fixed cost: 0.00 (0.00 ¥#/unit )

Total discounted variable and fixed cost: 264782058.12 (8759.21 ¥ /unit )

B

3| L__/‘kju]—

® 3-33. Fx HA o

ANFm) § 3 = A

10372 B -> 66 -> 39 -> 37 -> 31 > A > 7 -> Q -> GoalQ
3702 J->94->B->66->39->37->31->A->7->Q > GoalQ
3633 N -> Q -> GoalQ
238 C->91 —>92->79 > 63 > K ->Q -> GoalQ
1936 G -> 116 > 105 > C -> 91 -> 92 -> 79 -> 63 -> K -> Q -> GoalQ
1916 L > ] ->94 ->B ->66 > 39 -> 37 -> 31 > A ->7->Q -> GoalQ
1818 H->M > 22 ->31 > A ->7->Q > GoalQ
1561 M -> 22 -> 31 > A > 7 ->Q > GoalQ

38 E->92->79 ->63 -> K-> Q -> GoalQ

518 K -> Q -> GoalQ

320 A ->7->Q —> GoalQ

238 1 ->43 ->H ->M ->22->31 >A->7->Q —> GoalQ

154 D->81 ->F ->K ->Q —> GoalQ

150 F > K -> Q -> GoalQ

0% rx 2 N e o o ok 2| o

2

L (S o0 o o AV o o ol Kl o of| 2
e

oft
)
ox
%

2%
E 118 Q -> GoalQ
A gy 07210 ->17->5->2>1->43>H>M->22->3 ->A >
7 > Q —> GoalQ
ef 9 0 P->108->80->8 ->F ->K ->Q —> GoalQ
Total discounted variable cost: 174,125,186.53 (5760.20 ¥ /unit )
Total discounted fixed cost: 0.00 (0.00 ¥#/unit )

Total discounted variable and fixed cost: 174,125,186.53 (5760.20 ¥ /unit )
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T R R K YT 2 s S A X 100
A A 141,297,718 4,674 94,198 164
B Sk 86,244,526 2,853 57,496 100
C & R i 130,828,428 4,328 87,219 152
D 5ol kA A 256,889,282 8,498 171,260 298
E gt 175,760,307 5,314 117,174 204
F &S Al 199,439,580 6,598 132,960 231
G s 182,950,030 6,052 121,967 212
H =2 123,659,344 4,091 82,440 143
I sk 171,068,885 5,699 114,046 198
J S i 99,370,124 3,287 66,247 115
K S 171,411,235 5,670 114,274 199
L AFA 117,897,967 3,900 78,599 137
M & 146,504,165 4,847 97,669 170
N 1R 187,843,509 6,214 125,229 218
0) AT 286,066,125 9,463 190,711 332
P Ef 2 A] 264,782,058 8,799 176,521 307
Q S 24 174,125,186 5,760 116,083 202
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2 A9 Pilot EHEE RY &7Fo] 35000kcal/heolH F F=Fo] 0.12
m'/hrel 28 ®Bd#ol7] wFo] ~aF ZHolo] Fele H o|FHAE HAYs
g}t H FEQlgke] Usk 7)|5S ¥ 4-19] AP oY I uE e ),

<ZAE3

FH

1 kw = 860 kcal/hr
36,000 kcal/hr = 40kw

s . 120kg/m’
140kg/hr — 0.12m'/hr

E 4-1 BAEY Alo]l&E A7) wE Ho Au|

wad |y e ArolZ &% (m)
FFhkW) | BT 1 4 16 48

18 6.25kg/hr | 24717 49 yr 2 | yw 2

80 %Bkg/hr | 6A17F 247 7¥ 49 ER
350 200kg/hr | U #e | 6417 247 7¥ 39

A}&: Heating with wood chip(R.E.A.P Canada Research Report, 2000)
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A SelE WREALS AE A4S

A Aol SlAstn At AH SHS 7ot ®

slol A AT AR TAC 25%% 71£02 itk

#E 4-2. A AAR 2 -5 209

29/ (TAC 2.5%) 2
L5(T) 252 (9%) L5(0) 22 2(9%)
-126 716 20 50
) FERAE daFE
A et A% 9] 9 e 3
A48
e 05 0.4 0.23 3.3

(kcal/m? - hr - C)

3) AAE, F71Z8Hn|, 719, p.29, 1996
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F 4-5v 8 B 598 BdYE A A Aot & FAt

Ml of 1ojflo @A AFol AWEAR AgErhd el WwRske] Fashe

o ZFag 5 goge 2.

£ 4-5. ST A FEY RFEEAL A el (Sr): )
£ VI P PED 3] A
@k | 2 | as ]| w2
o] T H 23 65| M| 195 37,470 7,306,650 7,306,650
50| M| 264 31,440 8,300,160 8,300,160
40| M| 162 26,350| 4,268,700 4,268,700
32| M| 373 24,560 9,160,880 9,160,880
25| M| 212 19,130 4,055,560 4,055,560
20| M| 710 17,470| 12,403,700 12,403,700
15| M| 46 11,734 539,764 539,764
XL 15| M |1770 293 518,610 518,610
& 7] e} A#45%| 21| 1 | 20,949,311 20,949,311 20,949,311
g;ﬁ? 7% 1.2%1.2%420| m’ | 605 401 242,605 2,646 1,600,830 1,843,435
°

ERCic el 2400Lit| S| 1 2,500,000 2,500,000 2,500,000
:'E]%]_ii o 500Lit| th| 1 2,725,000 2,725,000 2,725,000
300Lit| tH| 1 1,635,000| 1,635,000 1,635,000
il e3hg i 2kw| | 2 951,426| 1,902,852 1,902,852
S aGE e 0.37kw| | 2 178,200 356,400 356,400
el e Ay 20%kcal/h| o | 1 0
HERAY 39kkcal/h| | 1 0
0.05kw| th| 2 65,000 130,000 130,000
L HH] wj & 1| 177 76,823| 13,597,671| 13,597,671
HEAH| 21145 50,683 7,349,035 7,349,035
TTER =9 2% 4| 1 418934 418,934
A 77,414,126 22,547536| 99,961,662
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7}) Chip Boiler Design Sheet
(1) Boiler A=A

- Boiler 41 &% : T = 60C

- Boiler &% 2%2 : AT = 5T
- Boiler &% W4 ; A = 150m’
- v A2 0 L = 380m

- @4 Coil : D = 15mm

(1) Chip &3} 73t A

(7} Chip¥Hr & S=° 8
Q1 = W.L.(t2-t1)
Chip 994% ( W ) : 0.17kg/min = 3.0175Kcal/min
Chip Hl€ (L) : 05Kcal/kg.C
Chip Inlet2%=( t1 ) : 20T
71 2 %(t2) ¢ 555T

o

2F Q1

ok

(1)) Chipg 8 S a3t d=F Q2
Q2 = W1 .0 = 38.4812Kcal/min
FHo] A= T ( W1 ) : 0.068kg/min

ES
SHFAG55CLH) (a) : 565.9Kcal/kg. C

(th 2% 3718 $e3=d 298 9% Q3
Q3 = W1 (L. (t4-t3)) = 10.03Kcal/min
Fio] 7= T ( W1 ) @ 0.068kg/min
Chip &% (t4) :315C
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Air 59 €% (t3) 20T

(2}) Chip 940 o3 = Q4
Q4 = W2 (L. (t4-t3)) = 19.635Kcal/min
Chip=3t# ( W2 ) : 0.102kg/min
Chip 92L% (t4) :405C
Air 9 2% (t3) 20T

(m}) Total T2 A =Qt

Qt=Q1 +Q2 +Q3 + Q4 =71.1637Kcal/min

(¥}) Burner & %A
D Q = ZQt x na = 78.28007Kcal/min
AFE (noa): 1.1

we} A Burner € %< 80Kcal/min® A A

o,

@ Oil Capacity Qpo
Qpo = Q / H
Burner % Qa = Q/60 = 1.333333333Kcal/sec = 0.000129702kg/sec

@ ol& &7F Al
Al = (1238 x H / 10000) - 1.36 = 11.36664Nm'/kg

o

@ HA 7= A2
A2 = Al x m = 13.639968Nm’/kg
Ol 78] (m ) : 1.2

® Total Air = A
A = Qpo . A2 = 0.001769127Nm'/kg
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® ol w7 7t=%F Gl
Gl = (1517 x H / 10000) - 391 = 11.68476Nm'/kg

@ AA w7 b= G2
G2 =Gl + (m - 1) x Al = 13.958088Nm'/kg

® Total ¥l7] Gas = G
G = G2 . Qpo = 0.001810383Nm'/kg

(Ah) Total Oil 2% % Qpi
Qpi = Qa / 8532 = 0.000156274liter/sec
whebA 18] 23FA] 10 T 15 secA L EE 78] max. 0.002 literd ® 428 %,

(2) Chip ¥ 93 7p2wF AHA
Qg = W2.P.N. (T +t4)/ T = 0.12609641Nm’/min
wzlA A8 Air Fan Outlet Fan2t4 @ 0.2Nm'/min

(3) Chip Aol a3t F7]F At

(7B o1& F71% Atl

Atl = ( 12.38 x H/10000 ) - 1.36 =1.8588Nm'/kg
() AAl 7137 At2
At2 = Atl x m x W2 = 0.3791952Nm’/min

Chip4 F71¥](m ) : 2

(th) Total &7]%F At
At = Atl + At2 =0.381005588Nm’/min
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w2l A A8 Air Fan Inlet Fan2td 0.5Nm’/min

(4) Water Capacity
(7F) Gas Of Heat
Q = 35000Kcal/hr

(\}) Water Requirement Wr
Wr = Q/ Cp . &t = 700m’/hr
Inlet Water Temp (t1) :20C
Outlet Water Temp (t2) :70C
Water H]€ ( Cp ) : lkcal/m.hr.TC

(t}) Log. Mean. Temp. Difference LMTD
LMTD = (GTTD - LTTD )/ Ln( GTTD / LTTD ) = 3645TC

(2}) Gas Speed Vg
Vg = (Qg+At) / A = 0.375631109m/sec

(7}) Gas7t w5+ Time ts
ts = s / Vg = 6.783575109sec

(vp) ALEAS K
K =49%cal/m’.hr.C

(b A9 94 A
A =Q /K LMTD = 1.959631589m’

w2lA Boilere] dE® A 2m=E AAS =S 3o}

(5) Chip Screw Conveyor 2 7#|
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(7}) Screw Conveyor Spec.
@D Chip Capacity (Q ) : 0.17kg/min
Chip9] Capacity= W9 H]F06°]2= Q = 283333.3mn/min
@ Screw Out Dia ( D ) :150mm
@ Screw Pitch (P ) :125mm
@ Shaft Dia ( d ) :50mm

(\}) Screw Conveyor 3| A4 A4 rpm
mpm = Q / A. P. & = 0.36093414rpm
Conveyor ©]% &8 (2 ) :04

Conveyor @4 (A ) : 15700mr

wekA 3= Chipe 24 dad o] f5 F<tste] 0.5rpm 22 A g

(6) Dust Screw Conveyor ‘27|
(7}) Dust Screw Conveyor Spec.
D Dust Capacity (Q ) : 0.02kg/min
Chip9] Capacity= W59 H]F02°]22 Q = 2000mr/min
@ Screw Out Dia ( D ) : 80mm
@ Screw Pitch (P ) @ 75mm
@ Shaft Dia ( d ) : 25mm

() Screw Conveyor 3| A4 A4 rpm
pm = Q / A. P. & = 0.014705747rpm
Conveyor ©|% && (2):04
Conveyor @4 (A ) : 4533.375mr

uebr] 3 - oS AAetste] 01rpm o= ARG

_92_



2. Yol X ZAE A3

woxzdee] 394 Ao dwet wAd ARe AAE ue} 241714

EAN e R G e B [ e i ) e SR B P o B

P
rr
i
o
i
m
)

- BAE A2 dAY e E

-dE A8

- 4" A%

- AT L AATIA R AEskdn], 7E
- Fa Ad YA

Ay oygrede 9 4-59 Zow By BA Al 1Y soE AW

o2 Wgte W  064m, o] Im, ¥ol L6molv 227 Tulolels A5
& W 44 el o dmolth A HAEW £ Tgste] o 3

li“é‘mm

Al e

. [ |
BOILER BODY @ @ T%

CBA002

CBAOTO

¢ ‘ HOPPER

i

DB-105 [
7| FAN tr

HIE T

CBAOD3

,% Ceumen W | ‘
Shioss P e

FROS [T

e .
=6 CHIP BOILER  ASS'Y

DWG NO. CBAOOT

[ ‘

_93_



go]l ARFHJY. W= dRetet FAAd A 2H AU S i AL
Fie ddor JheAAsta WAl uing =AS stk 19 4-63F 19
o

g &= 1 35000 kcal/hr (A%
TEEE 60T (AAZ
- MUY&%F 1 2575 kg/h, 5389 SHGS (1¥ 5-8)
- % feeding system @ 2% EH|o]o] A|xdlo g A
0.2 kw geared Motor, LG OTTIS T200B6GSN
HEHlE 1/60, 7] MG-V88 (19 4-9, 19 4-10)

- 87l A FHIFH 9.0m/min

A4 45mmAg, FA7AY DB-150(28 4-11)
- w7l A HAFHF 3.7m/min

FH At 30 mmAqg, 7% DB-105(1¢ 4-12)
- A=A PLCE X33 Alojut~ (17 4-13, 14))

g% 4-6. Rde 9 F1
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245 nedest AANA AL wol gD EFF Holgdt SU FS
& 15718%E 7|Fo® sta glon olu HEFHE 212kg/m’, = 47 m’/ton

&
] 2o W e 3700kcal/kg, = 900kwh/m® ©] T},

~ ] o] mAFo] anE AZF (1)
t = 130 min (casel)
t = 65 min(case2)
- A v (menp)
Menp = 11.2kg + 130 min = 0.086kg/min = 5.1 kg/h (casel)
Menip = 11.2kg + 65 min = 0.17kg/min = 10.2 kg/h (case2)

)R defo| o] A HEHF (Qp)
wd® = 51ke/h x 2280 Kcal/kg = 11,600 kcal/h

X

Qb = IMchip X 'EI‘ZH
(casel)
Qp = 23,200 kcal/h (case?)

« B TR E 47 JE FFES 50% 7=

¥ 47 & 2 HAFH 273 (assumes density of 320 kg/m’)

Moisture content Calorific value Tonnes required Cubic meters/yr
(%) (J/t) /yr
30 13.8x10’ 16.4 51.3
40 11.5x10° 196 61.3
50 9.5x10" 23.8 74.4
60 7.75x10° 29.1 90.9

* Model : Woodchip Boiler CAT
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T i t t2
casel 0.6335m’ 0.6867m’
case?2 1.5636m’ 1.6067m’

* to — t; = bmin

- casel : Q = (0.6867m® — 0.6335m”)/ 5min = 0.0106m*/min = 10.6 ¢ /min

~ case2 : Q, = (1.6067m> - 1.5636m”)/ 5min = 0.0086m’/min = 8.6 ¢ /min

Qr = 106 ¢/min x 60min x 1 Kcal/kg - C x (49-38)C = 6996kcal/h

case?

Qrz = 86 ¢/min x 60min x 1 Kcal/kg - C x (64-48)C = 8256kcal/h

wodel JeH7tE fletol SAska AME @2 # 4-99 2o
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case2
28T
64C

48T
8.6 ¢ /min
10.2kg/h
8,256kcal/h
23,200kcal/h

gew 2

[e)

R

]

e
Rius

[e]

casel
28T
49°C

gk %A

=

=

38T
10.6 ¢ /min

B Al

]

H

defoke] Hla

5.1kg/h
6,996kcal/h
11,600kcal/h

] 1

H

P

}

<
il

e

=

=

7

(€]
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(Tatm)

R

4-9, By A
7] 2=

Y
ar

14
o}
Ho

: 50w/m”
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1 30%

]_

AR B
Yool A gstE 28 2
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1

]_
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o
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6,996kcal/h + 0.8 = 8749kcal/h

olo] we} casele] A HYY T&S v ol 7+ 5 U
8,749cal/h + 11,600kcal = 0.75

=, Bde Z&o] 75%0°|t}

22 PO R case2ol A= HYe &80 50%0]t}.

By AYS YeElgs ZxoA 882 Hgo AAXAES WSS wo] &
H

o]m 2 casel¥} case2d] XYY EE&S d

=

i<h
Mgk 499t 2k mekd AAl dgielsl 32,000kealh olrf FHEE 60T,

ek 32,000kcal/hs 7oz shlS W AIE o HA3e ldkgo =
Py ghatabd 0.043mY/helth A MEo R dd @ A wirse s
= AZFS 2000A17Fo 2 mEdE W e Eae g Ruy|Fom oF

90m®, FARZ oF 30ton o AFHEE AFFI L AG Alo]ze] AVE o]

e s AAE Fark sl

A3d A3 2 uF

nodee AA R Azl o 2Al9 o]

g
go Qmel At TP Gaolch Fu

ofy
ko
o
N
g
-{o

A meslel @ A

e =79 ¥ 77

rir
N
S
off
rot
2

- 108 -



o % A7]E 273 ecm®] A7 ARstth s 10% Skl dd el 9%H A
atsl 7] witel o)l EaAHe Fege 20% olstrt AEsih dhH vk =)
NA AL e HFAHY] FFES 40% ool diF-Eol7] witel A7
AzE A & F e Agart dasith w23, Sl dnE FAR

=4
S71Fon v Ao Aasth B AuEE el 2717 94

O

A erm %
S 7] wWiel ool g mergow ANy He AAW Arw Aol
e WMA(LE)) Aol B s

wde] 24 AdAd A ete] A st o F Ak oF 34
o] A2 =Tt A= HA REAO T FAse] AAAe mu AL K}
FARE A2 AHdAH o F2A FAHo] E7bsstsinh AAt A &elA F
ddowm uHF AL e It sEEdYe 9y AFow SRS o
S glefazzt &

N -
o Az T Aled A ZEARE Aojddo ] A3 AR A EE] o]f

A &L 50775% 2 FEstE Ao SR ndeng w2 goldAnt
ez v AE 19w Ho Reprlel= 5% ol s VuE -
A FALE F A & ZERAEqAE SA7S ARl oM FEoE
A @ar Absor FojE = AlAE thske] FobE FAV] wiiel dhol R
STHES A7t Aedolst ARy, Bde] &3 ALY VI &

= A Fe ool A

@F5 &l At) 30% ol WA 2e BAY] YN LAY wdy &I

- 109 -



S wle el B2 A4 g
@=AY Bl Be W A7
R 5E
DEAYE Axd el shen PRI fAxom olEAM AxA

=

i W 1 ode] sk gAY BAHY AR R Ay P A

_,d
[>
lo,
ne
ot
o
u
>
2
A
BN
>
i)
4>
32,
rlr
ol
rE

42 Az vE

ol E ZHE Azl 2a¥ Al e AASE ts & 4-10, 113} 2k

FTH & 23470F A o= o] & 15%7F E3+E v &o|H

¥ 4-10. Fo] % ETAE AF AHA

NO F 4 T4 | 9| T bt = 9 Hl 3
1 | BASE FRAME 2] 1 375,000
2 | CHIP 9% ¥ HOPPER 4] 1 1,457,000
3 | 12} SCREW CV o) 1 3,100,000
4 | 23 SCREW CV o] 1 1,757,000
5 | BOILER A 2] 1 8,560,000
6 | 717X 8] (PLC.PROGRAM) 4] 1 2,300,000
7 | AAnN 800,000
8 | ASS'Y z9H]| 1,080,000
9 | FAHAEH) 250,000
10 | A3 380,000
11 | &4hn) 350,000
12 | #eln] 9 7)ol & % | 15 3,061,350

TOTAL 23,470,350
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¥ 4-11. dolF ZHE Az FANGA
NO F 04 T+ A SR I o = H] 3L
1 | BASE FRAME
AL A 1] SQ TUBE 150kg | 900 135,000
A 8] 240,000
27 375,000
2 | AFYEA 2 59
2} 1] SHEET 130kg | 900 117,000
| 0.75kw GD MOTOR 1 380,000
7}-& 8 (LASER) 160,000
A ] 800,000
2A | 1,457,000
3 | 1z} SCREW CV
2} A 1 SHEET$ PIPE 200kg | 900 180,000
| 0.4kw GD MOTOR 1 290,000
7}-& 8] (A1) SCREW SHAFT 1 110,000
7}-& 8 (LASER) 260,000
A k] 2,100,000
E 160,000
27| 3,100,000
4 | 22 SCREW CV
212 1] SHEETS] PIPE 130kg | 900 117,000
- 0.4kw GD MOTOR 1 290,000
74 (A k) SCREW SHAFT 1 90,000
7}-8-H(LASER) 180,000
A 8] 980,000
Z Y] 100,000
2A | 1,757,000
5 | BOILER &4
LA H SHEET<®| PIPE 900kg | 900 810,000
| vt} FAN VALVES 9| 14 450,000
%z¥ PARTS
7}-& 8 (LASER) 3,300,000
A ] 3,800,000
Y3 ¥4 TEST 200,000
B 8,560,000
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¥ 55 & A9 dyAdnd It oyA v FEl(ZF 99 715
Zop | A7
g | AR ' | A | PG | S5 | e
wel| Bz Wy | wae |
AR Jopgel [obgel | maal [ mae | SHE | 2O 1T
A & |ke| 336 16051 90 - - - -
R 1037 12741] 175 520 o918 -
NEEA A e
Tzazs| v 49 - - - | 12190 - -
#0070

23 | ke 3279 1135] 120.6| 221.3| 14146 1375 265.2| 298.4
EREAE R - E - 1 -

2l wgg | w - - - - - - -

A 2 kWh | 2,374.6| 1,636.5| 2,085.0| 2,354.7| 2,4749| 2,067.0| 2,534.2|2,781.2
oA | Mcal - - - - - - - -

dads | ks | 324] 33750 737 - - - -| o444
Ag  AUABAATY. 200295 AUAFZALE A, AL R
# 5-6. & Age] whrAdnd T oy A &n FE(L™TE

@91t 10° kel
=% | A

a B 151.2 | ozemol w0 | - -
a = 9,029.4 | o2l 110847 1523 4s24] 787 -
Tl zaz 485 - - - - 12,0681 - -
2

_ﬂ_

_ﬂ_

&
2% 3,934.8]  1,362.0) 14472 2,655.6/16,975.2| 1,650.0] 3,182.4| 3,580.8
9

o

&

| v - - - - - - - -
A9 2,0422| 14074 1793.1| 20250 2,1284| 1,7776| 2,179.4| 2,391.8
doll A - - - - - - - -
Jatd s 90.7| 94500 2,06.4 - - - -| 2,644.3
g A 15,296.8| 12,219.4| 11,581.9| 15805.8/19,255.9| 15948.1| 6,160.5| 8616.9

A8 NUAAAATY. 20029 % NURAZZAIRTA, gAY R

olef o3t A2 o} Fo] B ALEEE wUtE AR E ALY 9450.0x10°
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o] d& AnstE AE ofFolE AMgEE BUlE S AF8Eo]
7233.0%10° ke 4&, Me HAYE AgIE BE S5E ALgY

11,084.7<10° k®] D& 2vlets Ao Yegth weld 71E Bde Alxd

A3A BA otz oo AAY BA

FAE Ao A HA npolouart e duALS dAT F A Tt S
AR el E AAE ARE F89 AFEERYS st Hdo] 2
sttt 1y Fulel A A vpol w2~ oA B

S5 Twd] Fryo] A gfol wrbed Aol 1R RE V&
g8&3te] olE HES Rz

FRE AN FE BERL Qe oUA A4S 4w

X 5-7. YA A ZFo

oy S (2/4) Ae7H4 (91/3.6kg) A 7HA (/KWh)
1991 482.2 167.25 04.23
1992 2311 167.25 58.09
1993 254.0 167.25 58.90
1994 252.3 167.25 60.22
1995 261.6 167.25 61.28
1996 314.3 167.25 62.99
1997 3735 167.25 65.26
1998 498.2 167.25 72.08
1999 445.6 167.25 71.59
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2000 545.0 167.25 74.65

2001 o74.0 167.25 71.06
2002 553.5 167.25 73.88
2003 640.0 184.00 74.68

A8 www.keei.re.kr
T AEtE e FATIAY. ZAIME S Al - TAAF 2

AFA = Tl wet A, HA, 714 5 47 e dHE st

F S Z vasrE ofdn. 2R 4 dquA e BdEs Vel

T A5 S ol e A1 ) bel 2
o9 e/ kg leal/ £ e/ kg lal/KWh e/ kg

o 7 10,000

8,700

4,500

860

=
F o PAARS TIdFS FrE 50%2 JHET FAY. 71 G LIS 4,500

A8 ol ol &g s AT, 1999,

keal/kgS A -8-3F S T

FolM B AAY A7|ndert &9 4¥7
of T EdHE Yetwn. =4 3

T o AR BHdertes RepAnt
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=] qetR oy | =9nde | A7]Rde Aok 7] =
:ILT': puinul = o T = a7 = anl 31 E?—__] 31
o /4
o A g7} 20(%%1‘35 64091/ ¢ | TATA/MNN | 32690/ | 12669/kg
Azt 14500 keal/kg| 8,700kcal/ ¢ | 860kcal/kWh | 860kcal/kWh | 2,800kcal/kg
d38(%) 71.6 80 95 70
G S
H| & 175 92.0 39.9 35.2
($41/1000kca)
T 1L ga5s&2 AxAL 715 we @2l s
2. 98 714E EMAR FXE
olgl gt 7t o= ALtetH 3 5-100 AAIG AAH HA F HdY= Air 4=

TR 5% B 23 29

14 6409/ ¢ 126.69/ke
o9 A A 8,700kal/ ¢ 2,800kcal/kg
Az de I 11,084,700 keal 11,084,700 leal
A A8 H & 8154144 501,184¢
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