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In this study, a small portable sorting pilot for separation that can be used in dismantling construction site, which is the stage of
construction waste generation, was developed, and its separation efficiency was evaluated to increase the actual recycling rate of the
construction waste. The pilot was developed as portable sorting pilot for separation of 6 ton capacity that can handle one armroll box
within a 15m¢ area in consideration of narrow places in the downtown area where a number of dismantling sites are located and
various processes performed in the dismantling sites. In order to evaluate the efficiency performance of the developed device, the
separation and sorting were carried out ten times with respect to trommel rotational speed RPM 2-3, 4-6 and 7-8. According to the
results, the highest efficiency of about 90% was shown at RPM 6-7.
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Fig. 1. Separation and sorting system of construction waste(SL Corp. 2007)
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Conceptual design

Pre-separation
(waste of less than 200 mm)
3

Put waste into hopper

Sorting and separation(screening, vibratio
blowing. gravity difference and etc)

Aggregate separation by particles size/
Waste wood separation/Com
separation/Styrofoam separation

fiber

Combustibles such ‘
as paper, vinyl and conveyor

ERENISe BHY B ol M BR| Y 2 45T

Waste treatment process in the detailed design

Pre-separation

Put waste into hopper

Transfer conveyor
Aggregate diameterof
15~30mm
Trommel screen
Aggregate diameterof
shorter than 15mm
Combustibles transfer
Waste wood
Wood waste and
aggregate(more than Agg rt?.g:.tg‘;:li I:Inger
30mm) separation
inclined conveyor
Styrofoam

Fig. 2. Basic conception of separation and sorting system

Hopper

Trommel

» Instal construdion waste input hopper and
waste fransfer conveyor

« Install brochures to prevert clogging of the
trormmel

« Install comveyor to fransport combustible waste
Install intemal blade for separating  inorganic
matter and combustibles

Install double-layer perforated mesh for recycling
road sub-base and production of concrete
secondary product from construction: waste

Install chevron corveyor by request

» Induce separate discharge of vinyl, paper
and clothes

Fig. 3. Sorting device for separation
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Table 2. Efficiency of separating and sorting(RPM 2~3)

OS2 SiXALIM Llok= ALV IE2 2 S5 FE
T W2 A STt 22 SO0C TES SHHAl LAk 20| L
Mot 232|EQf Z2 RVIHF LMZ0] B, Hl=xiet
2 7IA8HY 2o Yl = W2 AoZ LEfRT
Table 1. Waste type of dismantling site

Waste generation ratio(%)
Inorganic Wood Combustibility Total
84 12 4 100

(b) Putting the waste to the pilot

(a) Waste type

Fig. 4. Waste type and putting the waste to the pilot

ol RPM 2~30jAQ] B2 - M 58S LIEHH
Z0|ch & 103]Q] BHEAS AN 27 |HRF l% 87.1%, T=xH
9.7%, 71HMMH7 |2 3.3%0| 548S LIEIHYOH 22| & sl
o IViE g HRan Hlw Al T7|u|IH?TE g 3.1%, T2
OF 3%, 7IHMEVIZ 0.7%2] QAIBS HO|= Zioz LIEfIC
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Waste type
Test results . o
Inorganic| Wood | Combustibility | Total
Quantity
3,108 | 444 148 3,700
Before (kg)
test
Ratio(%) | 84 12 4 100
Quantity | 3054 | 348 118 3,700
#1 (kg)
Ratio(%) | 87.4 9.4 32 100
Quantity | 353 | 363 115 3,700
#2 (kg)
Ratio(%) | 87.1 9.8 3.1 100
Quantity | 3 54 | 352 115 3,700
#3 (kg)
Ratio(%) | 87.4 9.5 3.1 100
Quantity | 553 | 377 100 3,700
#4 (kg)
Ratio(%) | 87.1 102 27 100
Quantity |5 1g9 | 374 137 3,700
#5 (kg)
Ratio(%) | 862 | 10.1 3.7 100
Quantity | 5197 | 359 144 3,700
#6 (kg)
Ratio(%) | 86.4 9.7 3.9 100
Quantity | 351 | 355 144 3,700
#7 (kg)
Ratio(%) | 86.5 9.6 3.9 100
Quantity | 530 | 352 118 3,700
#8 (kg)
Ratio(%) | 87.3 9.5 32 100
Quantity | 345 | 315 141 3,700
#9 (kg)
Ratio(%) | 87.7 8.5 3.8 100
Quantity |3 49 | 377 74 3,700
#10 (kg)
Ratio(%) | 87.8 | 102 2.0 100
Quantity |5 5y | 357 121 3,700
Ave. (kg)

Ratio(%) | 87.1 9.7 33 100
Efficiency | Ratio(%) 96.5 80.4 81.5 -
3.2.2 EEY 3|X&T: RPM 4~6

Table 32 EEU RPM 4~60 Q] 22| - MH S22 LIEHH
Zo|ct & 102|9] BHEAS AN} 27 |HIHFEC| HSP 85.2% M=
0%, 7IHAH7|2 38%2| 3|48 LIEHNQICH 22| T s
7|2 MM MRE Hlw Al R7|HIHRE 2 1.2%, H=XY
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Table 3. Efficiency of separating and sorting(RPM 4~6)

3.2.3 EEH Z|M&AE: RPM 7~8
Table 4= EE9 RPM 7~80{| A2 22 - 2S LIEH A
0|t & 108/Q| BrEAAT} 27 |HxHFO 704$ 86.9%, H=xH

Waste type 10.3%, 71HSH7|E 2.8%2 F8HlES UELD )loH 22| ™
Test results .
Inorganic| Wood | Combustibility | Total SHARIE Y |E AN ERsutHlu A| 27 (HMS= 24 29%, 1=
Quantity X CF 2.3%, 71HNM|7 IS 1.2%2] @AES H0l= A2 LIEHIC
Before ko) 3,108 | 444 148 3,700
test
Ratio(%) 84 12 4 100 Table 4. Efficiency of separating and sorting(RPM 7~8)
H Waste e
Quantity | 3153 | 437 141 3,700 Test results : DECE.
#1 (kg) Inorganic| Wood | Combustibility | Total
Ratio(%) | 84.4 | 11.8 3.8 100 Before leir;t)lty 3108 | 444 148 3,700
tit test
Q‘Ei‘;)‘ Yol 3171 | 385 144 3,700 Ratio(%) | 84 12 4 100
)
Quantity
Ratio(%) | 85.7 10.4 3.9 100 " (ke) 3,197 | 403 100 3,700
Quantity | 4 | e “ 3700 Ratio(%) | 864 | 10.9 2.7 100
# (o) Quantity | 555 | 374 115 3,700
Ratio(%) | 856 | 10.5 3.9 100 #2 (kg) ' '
Ouant Ratio(%) | 86.8 | 10.1 3.1 100
Ay 3160 | 396 144 3,700 Quantity
#4 (kg) i ke) 3241 | 352 107 3,700
Ratio(® 4 | 10 9 1
atio) | 85 ’ 3 0 Ratio(%) | 87.6 9.5 29 100
Quantity .
it ke | P 42 137 3,700 " Q‘Ei‘;t)‘ty 3,189 | 407 104 3,700
Ratio(%) | 849 | 114 3.7 100 Ratio(%) | 862 | 11.0 2.8 100
Quantity Quantity |3 705 | 396 9% 3,700
3,156 | 403 141 3,700 ; ;
46 (kg) #5 (kg)
: Ratio(%) | 86.7 | 10.7 26 100
Ratio(%) | 853 | 10.9 3.8 100
Quantity
. 3203 | 377 100 3,700
Quantity |5 134 | 426 141 3,700 #6 (ke)
#7 (ke) Ratio(%) | 87.1 102 27 100
Ratio(%) | 847 | 115 3.8 100 :
- Q‘zi';t)'ty 3230 | 352 118 3,700
Quantity
48 (kg) 31521 403 144 3,700 Ratio(%) | 87.3 9.5 3.2 100
Ratio(%) | 852 | 109 39 100 " Q‘Ei‘;t)“y 3234 | 366 100 3,700
Quantity Ratio(% 87.4 9.9 27 100
k) 3,167 400 133 3,700 atio(%) . . .
#9 ,
Quantity
Ratio(%) | 856 | 10.8 36 100 49 ke) | 201 | 403 % 3,700
~ Ratio(%) | 86.5 | 10.9 26 100
Q‘Eg“y 3,160 | 396 144 3,700 _
#10 Quim)lty 3223 | 370 107 3,700
Ratio(%) | 85.4 10.7 39 100 #10 (ke
0 Ratio(%) | 87.1 10.0 29 100
uantity
3,153 | 406 141 3,700 i
Ave. (kg) R Q‘Ei‘;t)'ty 3216 | 380 104 3,700
ve.
Ratio(%) | 852 | 11.0 3.8 100 Ratio%) | 869 | 103 58 100
Efficiency| Ratio(%) | 98.6 | 91.4 95.1 - Efficiency| Ratio(%) | 96.7 | 85.6 70.5 -

SHRAMSSINIRSE| =2%| 20169 128 375



Sefd - gl

41 RI|HF
Table 5= 27 [HXHZ0] Chet RPME 7S A0l 2fsh 24H2A]
ZE LEfH Hojct,
RPME 27|HIHF 22|2e 2420 Bdi2 RPM 2~3, 4~
6, 7~801 Tt 2t2k 32083, 31480, 3204.20|0f 0|S9| At
EOI BFEMWRK= 212} 39,6, 20,9, 37.82 RPM 4~6439| AR
2t 5 WAZ0| QP M1 BEERIE

e [S] s |
RPM £~ & 7H H2 2k LB 22589 @XMHeI7F Lot
= A= mHg 4+ At
RPMO| 7~8 70| 2% &2l M 27 [mieent 22 & Bt
O] QAP 7K A0 HEHERIE RPM o7 & 71 &2 A2 UE
Lo 22lg&0] thet Zup7t Sl 2250 QT 0= YHEet 22
SE= UEHX| Zot! 2el=ls @At 2 A Qjoletct,
X290 tIAEE LIEH= = S AHEM RPM 2~301| A
9| 22l2&d1t RPM 780 M9 EelsEd2 242t 2.0t 23
2 020} 22 2= LIEU0] B2le20] YHsHA| Xt 2el=
20| HojXl= AR Xart HEE A2 #E & 4 UL RPM

4~60IA= 082 22 520| B2 £/ HNEN 2al580]
TSt 22 AAIGET QICh T8 RPM 2~3T} RPM 7~82 E% 70
48 512 O 2t LIEHNT UX[2t ZAZ0! 080} 4~5 HE
=2 XI5 e 22/580] YHoIK| 222 '-f HLADH, RPM
ANGOHHL =9 F= gt Uzte! ool st
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HA=
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Table 5. Efficiency of separating and sorting(inorganic)

4.2 H=xY

Table 62 M=ol thet RPME 7[=SAloi| 2fet
IS LIERH ZolTt,

RPME HI=Af 2
0 0[S2f A=

22| H Mt 22| 3 Bl

MZ1et Yot LTt E2laEs HEHX

QAL 2 AE 2lnfeitt

L W
z;\i

7w 3 702 LfEfME ol 22|58
S80| HoXl= Az Xt=7t &7
RPM 4~61} RP

1 =7 =0 22l580| Y0

2 4 9lt 2 RPM 478 2ola

W

=
S Ues ism Z2 RPM 23 272 08T} 2 U2

X07F L 9= &2 YElz

o

B
ol
]
e
[o]

=g 2
=e|&=0] LHoHX| Y4 WA A RUSS LEFHCE
&0 4 Yo F: S UELL 0t Xfo7F Lot
MY 22lgE0] YEe A= LErKIT,
RPM 2~3 +-Z0ilM= 020t 2 2fE HEHHXRE S
Xopt h_’_ P2 42 iz 22|80l 2
OflM= F= 4101 -2 UEfLLL 0] E2l220] SEotA| 2 &
T O':. LIEFACE RPM 4~60ilM= 2| A ots
X017} Zop L] g0t 7HY 2eles0] Pt Aoz

Table 6. Efficiency of separating and sorting(wood)

A7 3637, 4103, 387.40]
HZHIF= 330, 20,4, 2882 RPM 4~60{ A=
QxP7} XD HEEHEXIT RPM

% ATHEH G5 RPM £
2~30| M= = Zol 152
0] YFstx| Rt £e
BRDH UASS L+
M 7~80fM2] =gk =0t 052 22 580

SAvdpon;
PS51X| 400 RPM 7~8

ot

LIEHAT 07t

t
LIEFGTE,

Value RPM RPM 2~3 RPM 4~6 RPM 7~8 Value RPM RPM 2-~3 RPM 4~6 RPM 7~8
Average 3,208.3 3,148.0 3,204.2 Average 363.7 410.3 387.4
Standard error 12.5 6.6 11.9 Standard error 10.4 6.4 9.1
Standard deviation 39.6 20.9 37.8 Standard deviation 33.0 20.4 28.8
Variance 1,571.2 440.5 1,429.8 Variance 1,089.3 415.1 830.7
Skewness 2.1 0.8 -2.0 Skewness L5 0.5 0.5
Range 136.9 62.9 133.2 Range 129.5 59.2 92.5
Confidence level 283 15.0 27.1 Confidence level 23.6 14.6 20.7
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4.3 7tAdm|7|=

[N 7|20 CHEE RPME TS E 7|9 LIHHX|H
ZAnE LERH Zdo|ct RPME 717 |2 &2
o HHZIS 1280, 1417, 108,40|H 0|59 ML

Ol BFHXNE 167, 4.3, 15,82 RPM 46 £Z0| ZQ 2| ©
1Y |2 22| = el QAP HEHEAIE RPM
7 & M H2 S e 28589 @AMV TR 22
Aoz HEEIUCE

RPMO| 2~34-Z1} RPMO| 7~8 4-&0| AL 22| T 714

T2 22| = Edge] @At 31 BEEAE =2 oS U
EHHO E2l=220i Ciet Za7t &4 2250 el 0= Lt
Eflgss UEUX] Rolu 22|== @At 2 A2 LEFRT
o= 22 grﬂztﬂ RPM 2~3 221} RPM 7~8 2204 212
20, 072 F 3TLE BE F2|§80| YK ol 22ls
20] Bo{Xl= Zin LIEHGHTY.

SHH, RPM 4~60{ A= 0,322 00f a+Eat U0 22|EE0]
A HeE Aoz LIEIRTE 2F RPME 22lgs & Belss
o YTt oS UEih= HEo HR RPM 23 2 -5 LB
AN 22|lz20| YHGH| E1 &l T A0 RPM 7~82 F
&= 0] 452 SR 0L} oF0] =7 20t A0 2=20| ot
Tl AOZ UENHOO, RPM 469 ZL 052 Y701 00f
IFY Tk XIS HEUO 22lss0] U0 7R |elet ez
TEHEDE
Table 7. Efficiency of separating and sorting(combustibility)

RPM RPM 2~3 RPM 4~6 RPM 7~8
Average 128.0 141.7 108.4

Standard error 53 1.4 5.0

Standard deviation 16.7 43 15.8
Variance 271.5 18.4 249.6
Skewness 2.0 0.3 -0.7

Range 48.1 14.8 51.8

Confidence level 11.9 3.1 11.3

HEHEXIO| Fx[of et Hlg &, RPMO| MHE JTHLER(Q] 2

2| - A 2300 e xdsS &2l Sf | rlof04 HSA+E el

bgh2 Fig. 501 LIEFH Biep 2T R & 4~60i|l A 77| H 1Y

|'O\'

b
F =M, g I20M B 74| —Er£7f Fe Al LHER
RPM o~ 4~601M2| 22| - ME 520| M2[H0] 55 A=
T

EsRiNNyIZe| B B 22| - MY IR L U M5B}

-
o

Hinorganic EWood Ocombustibility
14

12

Coefficient of variation (%)

B e

2~3 4~6 7~8
Revolution per minute

Fig. 5. COV vs. RPM
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