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Combustion of RDF and RPF in a Lab-Scale Circulating

Fluidized Bed
J.S. Lee’, E. L. Lee™, M. H. An. S. U. Park’, D. Shin™" and J. Hwang™

ABSTRACT

Combustion of refuse derived fuellRDI) and refuse plastic fuel(RPF) was carried out
in a lab-scale circulating fluidized bed. Experiment was investigated cold flow
visualization. RDF was made by C & tech and RPF was made by KRS. The results
include distribution of temperature in the combustion chamber, and concentrations of flue
gas such as Oz CO; CO, NOy, and HCs. Micro G.C(gas chromatograph) was employed
to find out concentration of HC. Temperature distribution was different when RDF and
RPF were burnt respectably. As air ratio hecame increased, CO, CO, and total of HCs
emissions were decreased. According to the number of carbon atom of HCs, HC were
classified as five kinds of HC.

Key Words : Circulatin Fluidized Bed, Refuse Derived Fuel, Refuse Plastic Fuel, Air
ratio, CO2, CO, HC(Hydro carbon), NOx
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RDF Refuse derived fuel HHV High heat value
RPF Refuse plastic fuel G.C Gas chromatograph
1M 2 Aizolch $-eetel & RPFE 3% #4%
Al Al 2003-1278 M FA T ALEA O i
: . Zo| WajAglot} RDFE A$E od Az
) 9] Ao | A} 2k o r} =
o, AR S T el masel 2A g e, dAw

H7V & | A 7F AAeta UeH1] hEA A

23 QR T o3e Ao 2 dgz
71E) A2 2  RDF(Refuse Derived Fueb % QI_‘L}; o e oocq 10}3]1‘403}—; II{{II))FP“‘EE zii EE
RPF(Refuse Plastic FueD7b 9lth, RDFiz N.op = P12 2aon b 7 EL o e o o

oz sl 3 GO stk Aol g BEgA R RDFAIzS

A7 ugdgs & Ao HAEFS 24 ‘ > R o s
EHog FetxEg Hrbgd RPFy ##71F RDFA£Z A0 da 03—,1,7}_‘ ?U‘E__ %01‘4[2_]'
)} - & HAeg delA JrH3L ol £FHFEFEF A4
« AAmEa 7)) F st 27F %2 714FE&d 290l H7] WEge
! Adate] Aol AHSHA o)FojA L, 1A
+ Ak A 2, hwangjh@yonsei.ac kr sFo] vildk F¥5(plug flow)o 2 FX %7 u
s QAMTIEHL CT(Clean Tech) 1744 woll ZIEfrEgol-d 712l A 7]A9 ¢
3| (bypassing)”t §1¢] 71-mAe] HEF &) ¥



oty
He
=l
i)
4
s
1o,
o
,
L
i
k!
2
bl oo

1‘
T
T,
olo
tlo
2
)

“

o

)
oo g > i 10 (o 0 O

&o o]
T4/% BU2RY O S PPAES 2:
Hol drk A, My e
o] %ol 2] 7] ©& ol (850-9501) NOx2] 44

48 5 de Aol Arh ‘31591 T3 =

off
Te

T Aoz 4dEA 2)\5}[5,6].
H?l’ 7]??:"5?&% Das &
5 -’f— sw, e
AarE
0{9]01 EAngH
hate] AEE Fa G
W dd) o] 488l e

Lo ey

Bha{tacharva[ﬂ
Tagashlra [8]
HATE &
718 2} *1%"? A Aol
bl .-r--ﬂvr%“”‘ o] & ¢
qZE nF, ool 1ylR
£ = ut3] $2vete 44, RDF &4
I RDFE"‘H’%% FFEAAAEFI7 FEL
ANdddggoz ES d\.ﬁ 2+E9d
RDFE =83 o 80kg/h)E 20497] AAlsie] B
& Aot 9o, "“éﬂliq ol A
ArAAANA €829 RDFE &4 A7
1&gl 2t4argot
B od¥e %Lﬂoﬂfﬁ wEoiA i ¥ RDF%
RPFE £8#85% d22dAM d2ste 88
B2 Moo AA 2 &9 A 88 s 4y
diolEl & ﬁ‘io}‘:—ﬂl Exo] gl olE ¢ 4

4
\

b 2

—

N

AL

YAFRe £RHEE A22E ARtgon
RDF L RPF 4 7]93r Micro

2. MEF 2 Wy

2.1 AE =

Aol 4g $2 T 24 orad A
A2 EBRES YO FAE ARse] f¥ol
de dades stdc O 43 ge 2=
£8R5F 22 BAS ARIRT, AW BN
2 FHaT Fig 1€ W3 FA9 A 3R
o %ol WE 4¥ AR golth YRR F
e Az gdUc

OP=e(p,—p, )9l

o 71X, AP, &, p,, Py, g L& A2 4EA, §F

A1282] KOSCO SYMPOSIUM =23 (Q044= 24)

b

FEA EE, S8t dR, 7
g Abelel A& VERATH py, Py,
F AAY AR gholy! wiEof
H(DE ol &t Fs5e
& 4 Slth Fig. 1A ZATH
% X (superficial velocity)7} lm/s o] o2 F7}
ol uhel GE ALY ghol :‘73’751 14012}3- a4
Bolxd, o FEAS B
*c}“o“*r W el A
FrE 8 stast A A
5.205}"? FEE LR E
FEAE AR AERE
Al 28t 7] ‘Lﬂ—‘a'—"]"% o]

2

o

23 gom £U4%E 97 FANA $54
$%o0] A3

F54}

2

I
J
o

:10

lo

S
=2 o Q
ol Ae ¢ & 9
= oy

=

@%d
o, K

AA
PN
T

e
2

F2 Mdme Fig 29 Rl
237] TEFER TV AERA, &
Ax7bs B 25 @ gt

#, 1D Fane & F4 50

o uz
i do o2
i
i
s
B

a

od o
X
oy
ix

i

fu

FE5ALE 350-400C
A we d4E AW A
79 Mol EE, SR,
-;z"—Eéi —T“*Elﬂ ow, dag Az Y
T At £2 ddAE sidot AR LHZ%‘%

0.102mel . EolE 252meolth dA&7ta% F
AE BINAFE Ro|FEL ZMWIE *—'!

A, Azretd e s1& WAL 0.12mejt} &7
H9l WAL 00dmelth, MelgEozRE i
9 QaE AERE EPAATE 22he) WA
1600
—4&—cold — —%— -hot
A?4OO TN
©
£
]
,51200
[0
5
w
3 1000
o
800 S - e 2
0.40 060 080 100 120
Superficial velocity (m/s}
Fig. 1 Pressure drop with superficial velocity

in cold and hot devices
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Fig. 2 Schematic diaqram of experiment set up

0.153me] L =o) 047melt}. A5l F
03! e wEL EfOE 27 47H 37 7‘3
wrako @ HAstgtt ATt deied o
o] 0.3m $ixol MHsiHct 5t "J""!% 5’.‘-"@
7198 HEsa 4708 REE WED §he ¥
7 K-8 dARE dAsA dh F ey
B dirta2e =84 7)(GreenLine  MK2)%t

Micro G.C{Agilent 3000 Micro Gas
Chromatograph)& ©]&3le] CO, CO., Os NO,
HC(Hydrocarbon)# Z2H3stg k. Micro G.C A

£ AldE AxvlaE Az wo] mFsle] B
Sepdth dag BrlE 45V Frael 7
7t Fasta, ol FolA il THEE o)

R ]01]%37 g Beto dys 3
R ) Cﬁi’}"‘g} A WMol

] B Ea FEANE SR

sRg AFd ol £38tn, dixviae

23882 AH LD Fand N

o &4 cassye daviie 24E

# 1D Fan% 2L 9 & A

Wejz Ao 28 Alfsln, HIE o]gsid

[

.-.%%z
P

© = o) 3 ke o
031

e g

A

AxrAge WA SFEAHD, = 150-500mm, P

2670kg/m)E FUE T ddE IVE TFH
th 22U % Tio} 400T7 51 REdEL §
B Wi da Alﬁ W £XE 700C7 2 o
7} 2] 7}%%/4 %ol RDF =% RPFE HFY3%

ot A% & Table 1o} vebd niegp Zo] g9
FUFE =dste] #YF7]vl(excess air ratio)
Z W3Ave FYstdch #dF bl fHda

139 "z

2

A7F ¥tk 7R *‘(2)% o] &3t WA
T AH (Air/Fuel ratio)& 33, AAE ol&F
1ol wig AR FIFEHE #AYIT7
vepi T
CH,ONS A+ (a+ 5+ e—£)(0,4+3.T6N,)
b d
’*aCOﬁ—EHgO'I-eSOng-é—N_)
b c
— =YX (3.76N,
+(a+4+e 2) ( 5)
A/F ratio
(0t o )My, +3.76My)

(lM(j‘*‘ bM//+ CM()+ dMN+ CMq



176 ’ H]”Sz} KOSCO SYMPOSIUM +=£3 (20()4”3..‘.?. &)

AE B i AbA AL gt 9) 3‘“’0

s AE(wt %)E L}EM %kolu% Me 2+ 4
EAES vEbdch

o714, a, b, ¢ d e¥ 7 948 F LI
‘,,1: =

Table 1 Experiment condition

Parameters Range
Excess air ratio 1.15-1.71
Pressure drop (Pa) 800
Superficial velocity (m/s) 1.17
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Table 2 Composition of the RDF and RPF

Proximate analysis RDFiwt, %)  RPFwt, %)
Moisture 36 1.6
Combustibles 87.4 89.85

Ash 9 8.55
Ultimate analysis RDF(wt, %) RPF(wt, %)
C 549 702

H 713 11.8

6] 18.18 71

N 0.06 0

S 0 0

Calorific value RDF(kcalkg) RPF(kcal/kg)
HHY 6098.45 9461.25

Fig. 3 Picture of RDF

Fig. 4 Picture of RPF
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Table 4. Concentration of HCs (Unit : %)

HC Air ratio of RDF Air ratio of RPF
1.22 1.65 1.67 1.15 1.18 1.71
Methane 4.12235 1.32151 0.48054 3.34204 2.52744 0.99624
Ethylene 3.82762 1.0722 0.34864 3.94136 2.57909 1.01368
Ethane 0.35987 0.07079 0.03328 0.28341 0.22704 0.04397
Acetylene 0.33226 0.21231 0.04383 0.35412 0.27336 0.179
Methyl acetylene 1.29027 1.18019 1.43013 1.08645 1.10043 1.06415
Propane 0.0707 0.04854 ND 0.03114 0.03114 ND
1,2-Propadiene ND ND ND 1.11323 ND ND
n-Butane 0.22918 0.14334 0.21698 0.08572 0.08572 0.31616
trans-2-Butene 0.25651 0.05512 0.13711 0.00024 0.00021 0.36794
iso-Butylene 0.15735 0.05525 0.16573 0.0005 0.00074 0.27386
1-Butene 0.17945 0.05668 0.1895 0.00146 0.00228 0.33611
cis-2-Butene 0.53229 ND 061164 ND ND ND
1,3-butadiene 0.07845 0.00037 0.03292 0.00089 0.00074 0.1579
2-methyl-2-butene ND 0 0.01049 0.00001 ND 0.01843
iso-butane 0.06317 ND ND ND 0.05984 ND
trans-2-pentene 0.01651 0.00001 0.01112 ND ND 0.0949
1-pentene 0.01692 ND 0.00463 0.00001 ND 0.14552
cis-2-pentene 0.003 ND ND ND ND ND
iso—pentane ND 0.00001 ND ND ND ND
‘n-pentane ND 0.00001 0.04388 0.00002 0.00002 ND
cis-2-pentene ND ND ND ND 0 0.033
Total 11.5359 421633 3.76042 10.2406 6.88805 5.04086

*ND @ Non detected
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Fig. 7 Emission of HCs (RDF) Fig. 8 Emission of HCs (RPF)
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