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The Energy Technology section

ET Long history (1966 #ATher mal Power

The ET people:
A 1 full-time professor : B.J. Boersma (turbulence, low grade heat utilization)

A 1 Associate professor:  W. de Jong (thermo-chemical conversion)

A 2 Assistant professors: P.V. Aravind (Fuel Cells, systems), R. Pecnik (gas turbines)
A 2 part-time professors: J. Kiel (ECN, torrefaction) and new Gas Turbines chair

A ~15 PhD students, 5 Post-Docs, 3 research associates

A 1 secretary, department shared administration and technical staff
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Biomass & Coal Combustion/Gasification
TU Delft Research Methodology
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Fuel characterization
at low heating rates
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. Reactivity: TGA for a challenging fuel
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Giuntoli J. et al., Journal of Analytical and Applied Pyrolysis (2009)

% 9
TUDelft @&;aQBRISK Challenge the future 6
T




Flash Pyrolysis Measurements & Model

Heated Foil Reactor Measurements:
(to 1000 °C/s) coupled

with FT-IR

AVolatiles and char yields

ACondensed tars yields

ANOQ, precursors yields

Numerical modeling:

AT and Velocity Profiles

AUse slow-pyrolysis kinetics
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1. Stainless steel plate
2. Electrodes

3. S-type thermocouple
) 4. Circulation pump
5. Heater
6. K-type thermocouple
7. Heated circulation line
8. K-type thermocouple
9. ZnSe window
N7 4 10. Gas inlet
Sf{ — 11. Gas outlet (to vent)
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Wood, fast pyrolysis, heated foll reactor

80 X -
70
60 . I l
—— 1

50 W tar

- ==
a0 . .

Echar £ ~o
30- =+4==H20
20 ) .
10— ] -".!--' 'l-.._‘*---.'.---.:

:i---.-'-li*'.-l--l*i-_--

0 ) - | | I ) . . .
) b o o 900 1000

400 500 600 100 800 900 1000 1100
Temperature (°C)

=
[¥a)

3% of feed (d.b.)
=

wt% of feed (d.b.)

Temperature (*C)

Product distribution (wt% db) during pyrolysis of wood at various temperatures
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Flash Pyrolysis Measurements

Pyroprobe " s Measurements:
. ) 0 | £ N .
(Up to 20 °C/ms AChar and Tar yields

APossibility of FTIR for

Platinum coil resistive
itz wool
heater 2

analysis of volatiles

Advantages

ATime of pyrolysis can be
precisely controlled

ASecond heated zone as
trapping zone
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Pyroprobe : Flash Pyrolysis Measurements

Wood at 1000°C
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= 15,00 B char remaining (%)
s W tar % ontrap _ o _
10,00 A Consistent results for wood, similar char (slightly
m tar % extracted
5,00 lower only) as HGR
A Better tar capture
0,00
11 18,1 15,5
sample mass (mg) A Possibility of higher biomass loading

A More rapid to obtain results compared to HGR

Char and tar yields from wood pyrolysis @ 1000 C
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Tar collection and extraction from pyroprobe

Tars on glass wool in trap tars on glass wool in DCM not
extracted

A Better separation/extraction needed
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TU Delft CFB experimental rig

2nd floor
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