Institute of Combustion and
Power Plant Technology

I f k Prof. Dr. techn. G. Scheffknecht I f k

University of Stuttgart University of Stuttgart

Fluidized Bed Research Facilities for Gasification at IFK

Department of Decentralized Energy Conversion
A. Gredinger, N. Armbrust, D. Schweitzer, M. Beirow, H. Dieter, G. Scheffknecht

3 Air /| Steam + Oxygen Gasification DFB Steam Gasification Sorption Enhanced Reforming (SER)
0
Q
U Solzgagow
é product gas Product gas Enthalpy flow | Flue gas H,-rich product gas ;E“t“a'lfy flow CO,-rich flue gas
n T P P
'-% e, ( Gasifier ) —»St:: C Gasifier ) 42:;7 ——»SteF:: ( Gasifier ) - &
Ef:-, T | GasiﬁcationtemperaturL \ / Char combustion Water Gas - Shift \ \ / Regeneration
(7)) Gasificationtemperature e i | TEReENelen ;nsi(t:l(j) égz?c:p(t:l?lz'; = ; ‘ bh;ag(?;‘:fs%;nc:ao
© Aror 1 1S07C-S00C w > e e i . C0,+Ca0 - CaCO, ey . G+0,~ CO,
O Steam + O, — e _ e
IFK fluidized bed test facilities
200 kW, DFB pilot plant gasifier Gas measurement:
Flue Gas + Air gasification, steam gasification, .+ Continuous & online:
(- SER gasification H2, CO, COQ, 02, CH4, HZO
i § 7 . . BFB, CFB and DFB . Semi-continuous & online:
'g - 2 Sl . DFB heat input by Combustor/ non-condensable hydrocarbons
o) ol Regenerator (Micro-GC), , Tars” (TA120-3)
e flow .+ Solid flow between reactors con- . Offline: Tar Protocol, SPA and HCI
= Fontre g /) trolled by high temperature screw (DIN EN 1911)
?5' I@;" e o + Wide range of fuels Gasifier RCe ger:)erattorl
< d . Dosing system: loss in weight fee- ombustor
-; ders (2x fuels, 2x additives) height 6 m 10m
= steam . For long duration experiments diameter 0.33m  0.12-0.21m
N fluidization =~ BFB CFB
REGENERATOR fuel (kg/h) 10 - 100 10 - 100
additives 0.5-30kg/h 0.5 -30 kg/h
20 kW, DFB lab-scale gasifier Gas measurement:
- . Air and steam+QO, gasification, » Continuous & online:
& I steam gasification, SER gasificati- H,, CO, CO,, O,, CH4, H,O
‘D on + Semi-continuous & online:
g I » Batch / Semi batch mode possible non-condensable hydrocarbons
O . BFB and DFB (Micro-GC), ,Tars” (TA120-3)
c_g I + DFB heat input by Combustor/ » Offline: Tar Protocol, SPA and HCI
» I Regenerator (DIN EN 1911)
-g » Solid flow between reactors con- - Regenerator/
= I troIIed. by cone valve Gasifier Combustor
S I ' El_ectrlcally heated height 3m 10 m
X + Wide range of fuels _
g | . Dosing system: 1 screw feeder dla.m.eter 0.15m 0.07'm
e . For baseline investigations fluidization  BFB CFB
fuel (kg/h) 2-15 -
5 kW, BFB lab-scale gasifier Gas measurement:
R + Air and steam+QO, gasification, + Continuous & online:
_E, I 1 'W oysis steam gasification H,, CO, CO,, O,, CH,4, H,O
E'F', + SER in batch / semi batch mode + Semi-continuous & online:
(© . BFB non-condensable hydrocarbons
3 ‘ + Electrically heated (Micro-GC), ,Tars" (TA120-3)
= HI » Dosing system: 1 screw feeder + Offline: Tar Protocol, SPA and HCI
O '“’?# 8 . For baseline investigation of: (DIN EN 1911)
P | + New fuels
<_'; Water oF air » New or modified processes Reactor 1 Reactor 2
§ 1 Dosing unit 5  Freeboard helght Tm Tm
:: 3 Reactor1 7 gﬁifﬁﬁ: diameter 0.07 m 0.1 m
4 Cyclone 8 Candle Filter quidization BFB BFB

fuel (kg/h) 0.1-2 i
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