C2004-A3 / 2004. 8

wEE P
T
mﬂmﬂ_,_lﬁ_/n_ﬂ,_
e ,m.._uJ_n_rm‘N‘_

ﬁ?%.@%;)o
B R o R N

T o] 7 of

R B O R of %0
o T T 4 R B

e
M-
B!

2\ o= ERoTA



S7107) Abgl Bl A5

}

9
o

171

°

[e)
g

=

47 AT Sl A 8

o<

ST

At

o

4] 3L

[3]

R

1

Z_I

jus!

o AAARAT} HAR AoT A

Hm

Els

w2 X o gl 20034

AR

=

o

£7HE7] A

o

=3

Z_I

3 FoF °oF 4400

W el xglo] B§HA

g

%15(

)

O

=
1o
K
o

5t

[

ohviet 2

R

A7

B

53

H Azt 2 Aol

a e we A

AAR A ) 2 2 ol

5

L

a1

714 ¢

=

=

WA 7M7) AL

-

s

] o] A2

I
R

[e)

Ry

Aol A

=34

L

.

WA ol

chal o
AAsk % &7 Aol B

2R

o)

s

A, aglar ool ARgE L Sl A

|

ox

=

F3 A= dy AL

2004. 8.

o]
o] FAI=AT,

1

ST

Z

i

9
psl

71
AR, AL L ol g% ol

Fldt.
o Aol AAlE WEEo]l AAHIA

=
=

o

= A
A7

3



Hr

82 9

3}
=

A A e #A

mK

ol

AN A o5

s

o

1

s

3

9

SHAE ] @A st 71
=771 AR]lel

T

kel
pid

)
=

o

= 7H7) 9

Ao

=

A

2. A7NEe 284

7K
Hr
{
o1

of
—
o

—

u

- Ak el WA

o



|

o

Ageln o, B¥AAA AE

=
=

B AN

0]
pos

=
- O

ok ol]e} of

o o] &5 A #

4

2| <}

sl 44 -

O 2B E AR A &o]

)
o

¢

—~

.62
<

ol

N

1A+ 2001.8~2002.8, 22+ 2002.8~2003.8, 3%}

37 = (2001, 8~2004. 8.

- ==
L. [<)

o o] QA

AT e o

2003.8~2004.8)° 2 A A7+ P

o
N
_

ojn

|

- 22 dxo

3}

AR

i3

g 9

1o 483

5, A

EREESE

&=

oj



o AT g L W

AFNE

A7)

L AAARA %A
@3t o § Wer %
WA A

A A A
REERE
o] §gote]

=W TAER B ol &L A

58] ol gae) %A}
B AE

2. ¥=g =94

EFETE
B AR

ke

24

(R e ) * PilotdA] A=

o AZH AE

o REk A A

« Pilotg X124 2 w2t AA
]
M

A ~ﬂﬁmﬂﬁ?

LAY gy A

oA B
e e - 483 ek AN

4. 2435 9% AwA © A - 2ol R ARA B4 BE
BAR W ARG AN |- AEA ARG AN

o
w
>,
X
s,
2
2
rr
K
N
N
-
N
>
>
2
4
N
[
2
o
f
Ho
B
m
rlo
>
o
o,
ox
)
by
™
o
Ho
rot
>
o

5 Sl st 3ls.

o o] AFA WAoZ B AR A
A TRk A 53}

7] FBEEAS BFEAENL AAALAE ha

7 6nol 3kl ol F4A, st Fu
FANEFERAD Vancl DB AAF $7457) goln, &

¥ UTw AR G AR F
459, ZAMASA AN A B AALA 3

stel 98

nEgge & 1-2Aes 4



}_

THE7) FETRANG A X A} T B

o

=13
=

m’ o]

d

%
ly

4,447%

=

ok

L

fu

m'o] o1 2003 ol

d

S
Tl

oF 2,064%

L

.

o FAAT 19991 24 77

- X
- 3L

)=
AN -

o2 e

ki 20026 o] Akg]o]

0SS

)

[e]
.

13l

o

=]

7HE7]

s

ST

stal glont

xg 5

=

AR AAAEA ] oF 65%7} ¢
k-

4], 20013714
dm' e

Z

o 4,223

1

- 2003
o A HZEA 7} oo} zro] ol

ol 2002

L
R

AR

2 e

U AR A S AR 98%5 7o

o]
S
i d
-
o

nr
o]

)

o2 20029 =Rt

Am’

P, 2003 ol Ak 2
%

o

3}

=]
o ol e 210

=

o

AA

4853

&g

Ao kA o) FA A 7] 5%l

/‘\l,

o

ol %k

J

Hlo

oj
—_

u
’

o]t
=

3

a7 FHE= Aol

A

5
T

2004.2.12) 01 A &7HE7] A

2E] 30mue]

556,030

g o
= g

il

e
R

40%, AHE 10%) 1&Hel 45 had 710571, A

5 Al

B3

-
o

o
—_

Jo
—_—

epstom, H Aol

e 7ML

=%

o

A ek
50| o]

=4

o

b A= 7E o E o

H3 A=A =

k]

]

L

b1 9

o
2%

XL

@

2~
T

- A A 2



[e]
607] 22(2003.6) 1™, 2002%

L

.

g ugte] A4 Aakd A
HE Amrt AakElo] AZF 124%9F 102%

o
-+

AEE AR gl o]27] 714 th

o))

FIgAAGAA ol g 7t

A
Rl

o

o)
plo

!
<
s
Nd
e

=

43 wahs,

1271

&

0

zq;(

B4 o

Al
>

x4

[¢]

=
S

o

o

KeR
R

=1
=4

qﬂ
(VATA 2])ell

]

s
R

kg

7F= 19

1,500kg, = &F AbkS 300ke, =%
]

o

.

1), 1Batch@ ¥ =

o
=

)x2.4m(

=

201’1’1(;(] =]

L

-

ol

stz

2004.3.19~5307k#] 33]°l] A A A

e

"

pyl
=

o}

ojy
oo
<M

X
Hin

o

ol

c 5z

El

c

oL e AEQ =

[e;
A

10021 (300), 802](2404),

=

=

3}3L Batch

2|5

S|
=

!
Alzte] 1003] 9k 803] €]

)&

—

703](210%
A

[e]
e

=
=

olg7] wiZol A 2t

L

.

o} 1S 7R AL 3]0

Ho] =z}

]

[e]

2~
T

L

.

-
L

5

€]

A



o

7}A] 3L

=
=

- oA 1

WA Ak

§318 9aMe

ToH
o
il

71 A7 Rl el o

1

NI

us

W] 43}

-

o

¢+

o

w

o] 9d+= A 7143

N

g MRS ofga A

=

4]

17 92 5E A

9]

245 A

al

0]
b

o]

7
,vhS SoRRE 30mE A 4

3

& £7HE7] Aol

o]l &
5 le_

o =
-1 T

el

TH

i}

ol

o

o] A$-200m)7kA] 2

EOIGES

Hls

=
o

A7 7F

B
oj
N
Hr
iy

Hr

o

Alzglo] F5o] FQ

& A9e

AAzt 7kt

To
o

o
™
=

3

 HFE

4



A0

ol 74 AHE 7L glo] BYew

=
<]

I Q]/K(-)]

o]

1] o154, 249l

Batch+& 100(300¥) .=

o]

goz A A9

be g4

3|

45 Aol7t 9

3L
=

A 2

ki3

dat

o

ol

N

ki3

omw F47|How o

o}
=

AASAEE vpdso] A

B

o= ofof

o

&

@ 74

7] ol o

3}
=



SUMMARY

1. Title

A study in technical development and practical use of Korean-type mobile

carbonization apparatus for the field utilization of logging residues

2. Results and Suggestions

D

2)

3)

This study was designed to develop and make practical application of a mobile
carbonization apparatus, which are able to make wood charcoals and pyroligneous
liquid at the logging field with debris. This will increase the coefficient of wood
resource utilization and the mountainous household income and contribute activation

of forestation.

The target residues have diameters between 7 to 20cm. Total volume of residues
generated from thinning and natural forest tending was about 2,064 thousand m' in
1999 and has presumably reached 4,447 thousand m' in 2003. Only 5% of the

volume, however, has been utilized during the last year.

High cost of extracting residues scattered in forest has been the major obstacle of
using them. In addition residues are not used for various purposes, and the products
markets have not developed. The main field of utilizing the residues is making

wood charcoals and pyroligneous liquid, which are environmentally-friend inputs for

11 -



agricultural products.

4) As of June 2003, 60 companies involved in making 14 thousand tons of wood

charcoal and pyroligneous liquid and yearly increasing rates of each products are

124% and 102% respectively.

5) Cylindrical type is the proper type for the mobile carbonization apparatus, when
important factors such as handling capacity, a carbonization time, quality of
products and assembling ability are considered. It weighs 400kg, and a three-step
fold-up equipment. The size of 2.0(diameter) by 2.4m(height) carbonization
equipment requires 1500kg wood debris per batch. A forty—eight to fifty-two
carbonization time produces 300kg of wood charcoal and 45liters of pyroligneous

liquid. The average life span of the apparatus is 5 years.

6) The earning rate against the equipment cost is 52.9% for 300 operation days with
two apparatus and 57.3% for three. These figures indicate that it takes 2 years and
1.8 years to recover the equipment cost for two apparatus and for three apparatus,

respectively.

7) To make practical application government aid is necessary for the apparatus and
extracting residues. Timber harvest system should be mechanized to enhance the
efficiency and the tree-length or the full tree, and the operation should be

collectivized.

8) For the practical use of the apparatus it is also required to build a regional resource

cycle of residues including an upper stream, environmental agriculture area, an

- 12 -



ecological mountain village.

9) For a subsidiary work and self- utilization the aid from government is required.
Since those wood charcoal and pyroligneous liquid have no qualitative differences
with those produced from a fixed carbonization equipment, it is necessary to have
certification of quality and to improve the granting system when the products are

used for environmental inputs for farming.

- 13 -
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A= otk A7 70cm, o] 1.1m, % 50kg, 13] Y&5F) &S 50~60ke, AleH=FS 7~10kg

Aol MUY aFEAARA A4 EE AndEAA ol 4T 4 = Avjold.
T3 A = st AA 1.2m, =o] 1.7m, % 120kg, 13] YEFYHFS 400~500kg, A&t
BE 45~80ks Aol AT 5 5 ade] AZAL A RN BET 5

e A Ae5de] 43 FEkge] v

]_
et A4 2m, =] 24m, T%F 200kg, 18] 9E5FUHFS 14~158, A2 200~300kg

TR 2 9 - 9 R
st 24 (mm) 700 1,200 2,000
= °](mm) 1,100 1,700 2,400
2 T Zke) 50 120 200
A5 7 A Fkg) 50~60 400~500 1,400~1,500
A g FHkg) 7~10 45~80 200~300

A2d  Pilot ZA AA, A R AIA

1. Pilot %2 MH[A}t

WA RSO Sel, A, AR 74 R WAFFE A2stste] o523

A7k golshng e, WA, FELHHZ BEro Aoke] YES At
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& golatA st "t mllR=7F n2A sl Ak w4, st 87 A ANE
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o Zs}sl whale ABsA ATk B4, AS Al ] TAFA 23 PP (Bx
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E 43 $38 TEA SeiEx e Mb| 54

aulo] E4 =a Ue
ColEAow wAl 39 G/ 1we] a4 A
e Y Ge] AETE AN Bala AshE
=S 2 7 2ole] GeFHae A o5z A} Sol
CREE A e B Aot 9e
o 23] Fshde) v d base*platea Axste] A3} - 23r] BEFE £
e S sha e 2ulemst e AsEA 9
=327 ‘
B ) TS NS SETE AL ATRE A ow o] 4
A Bgzae AAES 3
e | © A SIS A Sue) nEslE AR v R A9
ova pay | HESG 2 GRS £EE FAA FANT HHEEE ¥
e | WA 2EE FAse] BET ANES 2dse] muldl HIF Bt
A oS T
W e | O BOIE REA Solel LA-15M% 3] Aslel wae A ¢
T e Akl 7] ARG 24 AR (B2 ARALA)E A o]
AR AAE | poa gze Aae @ 2 9 @
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2. INEEx| o] MH|ALFAM

7} 85Y 2YAVHFA Y PA
O @3tz ZA

o« Ak

cokdk 2 (R e = A

=
- A Digital 254 =4
Base Plate : ¥ 3H471x1%)

AEFHH-8Cap : Cap 874/ &71x248)
BA B Cover : k- F Z17
3

Digital-== %7 : 14/(Option)
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Yo AE Exds
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©

. AHALEA

A% ol AeHe ABE Pilot Ao HHIAGe FagAe] HuALE s

A 5 2k WA Pilot A= <3E 4-4>lA B upel o] 157 R R FA o

ol 29, o5, siAlel AstAl Hol o NETEF2 224 D7H7F 65kgE FHjo]

W GelAE BF 45kgoldtE g om 2ao] satEAY AAEA LS

=]
u
SR BAE 49, 39, suo @z TYEe 49agelN Lok LW Hu @

AL Fgol ATk FEul FakTsh o] xUAR

sHAl HoQth & As 271+ 400mm*x200mm= o ZHd
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sttt Adete] s Fol A H o

2eE A9 BedBe dol asrds 4T F Ui HolArh Aol w8

o] A 2 B Covergs AXA st

A AFENT01207F Uo} A= F718elw A w1 gos ATk 449 ]

Pl AES 29stn 49 Bl #1248 ANIAS FAN dsyHE

ZHste] w7l gol dAdstan 2EA Aol dE nF FX

=
ot AdsdFos Hxo AHAE el AV 2HFEE A sto] Aol uA

H 44 HAEY ols=29 MH| L

7% = & T T 4 &+ =
1 A& ekst = (s 170 0OD1,900x550, SUS304 Z2EA sioh
2 s E(FH) 170 0OD1,850%x490, SUS304 2EA T
3 L= 170 0OD1,800x405, SUS304 2EA At
4 AFerst= (D7) 170 OD1,740x485, SUS304 284 €l
5 A= 47 280%3,000, SUS304 Hj A

6 A=AAH 47 280%1,000, SUS304 AA T

7 A= 47 A71%F = SS400 e =]

8 22 Y7t 470 2100x10m R
9 WA ELE 14 uj) 42 2] 7 2] A A o

10 Ex AT 470 PE 207 EzAzH
11 Base Plate 1= 280%900x4 7} IR= R |
12 RH2Cover(%Jth) 1= »1,850%250 B35
13 R -2Cover(3}&h) 1= #1950x900 B3k
14 w7148 Cap 474 290%262 TN 24 E
15 Digital-= %= 7| 174 0~2,000C (Option)
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F 46 ZEA EREX] HEF [ATEA LM

o]
7% = 5 = ¥ | A8y A2 Al ] 3L
1 227 1% 4,700,000 6,120,000 10,820,000 SUS 304
2 12 Cover 1% 500,000 480,000 930,000 SUS 304
3 Bottom Plate 1 400,000 400,000 800,000 SUS 304
4 A= 4 400,000 420,000 820,000 SUS 304
5 AN AA 4 800,000 860,000 1,660,000 SUS 304
6 e RaRis 471 120,000 200,000 320,000 A ¢ Foil
7 SR 1% 400,000 - 400,000
8 FaRFE 14 200,000 - 200,000
a2 A 7,520,000 7,520,000 8,480,000
9 71 e 3] 1,400,000
10 e H 1,600,000
3 7l 19,000,000

A3d AFAAFEL F2 o5 H PilotFA 9 7|3 B©HIA

1. Pilot&=x| 2] M=z & Al2H

7}, PilotF A & A2}
=y o)lFAESAAR NEE AFTE olFA - HARSIEY Pilot & 1715 AF
ato] Al &H& AAEAT Pilot A9 Alzage oo 2,
« 2003. 9. 30 : AIFF AFEE 944
« 2003.10. 1 : 12} AZE AZ2S
« 2003. 11. 30 @ 12} AJ & AlARebd 9 A4
« 2003. 12. 30 : HEALE ALAE
© 2004. 2. 12 ARLAFAER o] F(HF)
© 2004. 2. 25 : HAFEY HA
« 2004. 3. 19 : 1A} Aled ZH

« 2004. 5. 30 @ AlEH ¢E
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A1 294 @3gA 9] FAHEA
1. MU|f /2N 3T E 7|F2E & dIIFEH
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A gabgA e o B4 S f6 WA FELVE AESNY & VIEeR 1ds

A sle] A7F 1003] (Batch) 7}
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N
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¥
oft
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2
_0|L
38
ful
(o
N

S s V1R AdAlE a4 AFF 294 bR V|28 A FEY S
7PN AT & AAEEAMS 39, 1Batch F A8 9FEE 158, AAAES B¢
300kg, =% 45¢ 7} AkE = Aow 7 gi

Ty AATEE doiME TR AY @AY, e e d o] Wl wEl A3l
7F 7pA Aol m 2 £ 3145 100Batch(300%/), 80Batch(240%/'d)¢} 70Batch(21094/13)<]
A 7 A2 viro] gk E HESSIh

<HE 5-1>0A Kol 1S A3l 7Msd H

o
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os}
)

s
=g
oft
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A (ER AR PNE Fgeke] 2149 AR Ao et o714 BatE 9
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E 5-1 1Batch & F=H &7}

oI5 i = I EE IR A oL

= AAH | 05m/d) | 50000 | 25000 ﬂiﬂ B

S| ghsp 1z 3(m/d) 50,000 150,000

B £ 16U xW500
EAEH =
7 ] A 2] 8000 2z 2ExW2,500
27442 33,000
g 7 100,000

T O 9stre 9= Ad8F
x0.25 = 05(1/Y) 5=
@ z7pedzn - Adn

s
= 9
-
©

o

S J
S
o o
S

S

o,

% sk,

#* 52 HU|ii/2HSTE J|IECR §F fItFEH
A7 s AT+ Case 1(3004) Case 2(2404) Case 3(2104)
Case Number S1 S2 S3 S4 S5 S6
7hs 5 (Th) 1 2 1 1 1 2
+74 Batch 4 100 200 30 160 70 140
T L7t
as T m/d) 50 100 40 30 35 70
A 1] i;ﬂ . S7HE) | 50,000
= A 9) 2,500 5,000 2,000 4,000 1,750 3,500
_ T m/d) 300 300 240 240 210 210
S| )y |L27HED | 50,000
U Y| 15000 15,000 12,000 12,000 10,500 10,500
A EAAFER(HY) 300 1,600 640 1,280 560 1,120
A7 (1) 3,800 7,600 3,800 7,600 3,300 7,600
ALY 22,100 29,200 18,440 24,880 16,610 22,720
Batch@d AZL7H/B) | 221,000 | 146,000 | 236,428 | 155500 | 237,300 | 162,300
Case™ 7] 1L(%) 100 66 107.0 70.4 107.4 73.4
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ks TbEteE 1 ~2d 7hs Aok A 3]4E 10003]/4d), 80(31/1d) 3 70(2]/4) <] 7
S et Ay 4rE Fob 2k <& 5-2>0A Hiwpel o] JhEteel 13
¥ 99 AxYrE A BE F Atk dE B9 1d1E AR ste] A7 100Batchs &
43 49 Batch® 97b= 221 ey 2018 A XA]38te] 200Batchs &3 7-¢ Batch@
A7te 1461902 1HE AX S wol] vla A7t= oF 34%7F dekd). &gk 28 A
25l AZF & 160Batchs 83 A9 5, <Case 2, S4>°|+= Batch@d 155d Qo2 7] &

e AAPS Mk Aaskl Qo] o 206%E 24T & Ax Ao ek

2. 7Mool <

o

>
oE
N
H

egelel BE AEdl glo} ANE BRstE ¥UE L FA4%E Buw 22z

og AF ARt v Ak F Heke]l AF7Hs 1000~15009/kg, HEAE

2000~2.8009/ ¢ Awelth, olsh e A9 Bugut £ AAE Bxole] AFE o
v el ol 71N A A AL BASE AN B - Bxag gas) gow

pagey mE A4 Sz opz AAEA 2 e Se xmzoo] Ay

oh AAAES AFS e S oo Wad Aule g 2 4K, wEY 5 F

7449l vl go] 2afth 2D oled HES Nelete] o7t BEe 509l/kg, B
8

Ao 700U/ ¢ & AF7tET R e 71 AS A

E 5-3 1Batch & o4& =<

= F 9 [ @D T I
o+
- EZuaisy | 300(ke) 750 925,000 ol g
_mzawuzal | 45(¢) 700 31,500 545 E
2 7 (256,500)
o A &
e 921,000 (A2 7h)
=R 10,000 Huf A ]
2 7 (231,000)
© _Tfj oy W 25500
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E 54 Mui/2MESE JEOR £H oy

99 A9

As b d T Ve Case 1(300%) Case 2(2409) Case 3(210%)
Case Number S1 S2 S3 S4 S5 S6
7Hs () 1 2 1 2 1 2
+7 Batch 100 200 80 160 70 140
o F ¢

- S 22,500 | 45000 | 18,000 | 36,000 | 15750 | 31,500

- Ex A4 3,150 6,300 2,520 5,040 2,205 4,410

a2 AL 25650 | 51,300 | 20520 | 41,040 | 17,955 | 35910

o A =
- A 2= H 22,100 | 29,200 | 18440 | 24,8380 | 16,610 | 22,700
- oA H] 1,000 2,000 800 1,600 700 1,400
a2 AL 23,100 | 31,200 | 19240 | 26,480 | 17,310 | 24,100

O A

- d o w5 (HY 2,550 | 20,100 1,280 | 14,560 645 | 11,810
Au)u]the] ol E(%) 134 52.9 6.7 38.3 34 31.0

+HE 5 100BatchE 7|02 AzF 25504 €] =42fo] LAste] Aulnin] 13.4%
of ool WAoo AAp= WAsHA] etk 2y ARt o)A RS &os 98 7
AS TFdstel ARYS shl= dids] offHua & 5 Slvh 2 AAe] A 2HIF
200(B/d)oll = duln] oiH] 529%9] FolES Holal vk S AzF 20,1008 90 =9

+A3FE 100B/9)NA 80(B/d), 1Ear 70B/)E WE AL A 59
128039, 6453w FoE2 77 6.7%% 34%= Yoty 2UE AdAsta &3
E S8 U= A A &S 145603, 11,8108 o] TAYste] Aun|in] =<

& 383%, 31%S Holi glith
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FAS ZARRA S AGT AGSAA T F Y B £oe AL £ 9

= AREAANS Adets Rolth FAUL hF BAY 2HL 98 ol AHguE:

BEMAFZAE =327 (Net Present Value; NPV), H]-& - ¥ 21| & (Benefit/Cost Ratio;

_Lu

2= & (Internal Rate of Return; IRR) 52 £ & Utk 97| = B/C &
2 AAAE HESIY. S A dAA FAE HEY dAVMA FAZR U Aoz
g5 2ol AskdAr,

B/C Ratio — ZPVBt / ZPVCt ................................................................................................ (1)
o
SPVB, = 3 B,/(1+0"

SPVC, = 3 CJ/(1+D)'

FAAg e £RIHE BOFOl 19 Wolth. & ISl Qof uge AAAAG
Ask Aol AAAA GA 2o Holmz LA o] girk. wehy luch 2
waAg el egade] Al HE, 1nth Ao £dE mA Po FAA] eEAel
gt @ % ek

B/CEe] > 1 = Abglol e olgo] wAFORZ 1 A Ad Bt

B/C&e] < 1 = Abglol W olge] WAl hgom 1 A Adeld g

Ao oF Fo4e ARy da Q7 AMNEE Nz BHS Amstdr

= 199 =

it
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s
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N
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)
rlo
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©
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kel YEE AEY B BE 300kg HE
f5eolEl, AARA NFARE 59, AHAES] HAe Bere 750(U/ke), Hre
70002/ ¢) o5 sttt

A7pgA el ok FgEA A= ZAEA A ek S ARl ArHEAm R s
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1.1o] €t 803](240¥) = 494 =9)o] A 177462 ¢] A, B/C&2 1.05 LgaL
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¥ 55 =EA EREEEA] 10 284l Batch &2 $ix{7tx|e]l 55, B/C Ratio, &A&7|H
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