Case history

Combustion
research
center quits
milling
around,
starts milling
on-site

Because using an off-site
contractor for fuel milling
limited processing control, a
combustion research center
installed equipment on-site.

ntario Hvdro. an eleciric utilivy

company, operates a research cen-

ter tn Toronto, Canada. The cen-
ter's Chemical Research Department op-
erates a pilot-scale combustion research
svslem 10 evaluate the burning character-
istics of different coals ang off-specifica-
tion fuels. study acid-gas abatement pro-
grams such as (lue gas conditioning. and
perform modeling studies.

The research systern’s combuslor is rated
for 500.000 Btu/h while burning a high-
volatile, bituminous coal at 20 to 23 kg/h.

The combustor must reccive consistently
milled fuels. generally at a fineness of 70
percent passing 200 mesh, 5o the fuel-
burning characteristics abserved in the
combustor will directly translate to full-
scale plant combustors.

Reprinted from POWDER & BULK
ENGINEERING, February 1992,
Milling system supplied by Hosokawa
Micron Ltd., Brampion, Ontario
416/791-3883; fax 416/791-4839.

In USA contact: Micron Powder
Systems, Summit, NJ, 908/273-6360;
fax 908/273-7432.

Off-site milling presents several
problems

From 15 {981 opening through 1988, an
off-site contractor milled the ¢u ter'scom-
bustor fuel. Using the contractor. however
limited the research center's experimental
latitude. The center was less able, for ex-
ample, (0 experiment with new fuel (ypes,
study fuel mixtures, and control fuel mois-
wure levels. In addition. the contractor
milled the combustor fuels 11 batches us-
ing varving processing parameters, which
caused some variation in the fuels' physi-
cal characteristics.

The off-site contractor’s scheduling con-
straints also hmited the immediate availa-
bility of milled combustor fuel. which
slowed combustion research efforts. Fi-
nallv, off-site fuel processing was cxpen-
sive, costing about $1.50 (Canadian) per
pound.

Research center seeks on-site
milling system

The research center wanted more control
over fuel processing so decided to install a
continuous milling system. The center re-
quired a svstem that woulg also classify
the fuel and somewhalt control the fuel's
moisture level to ssmulate the characteris-
tics of fuel used in full-scale combustors,

The milling system would also nced
equipment o fecd, hold. and convey
milled fuels. Because of the fuels’ combus-

tbility. the system would need (0 be resis-
tant 1o explosion and pressure shock. Ex-
plosion containment devices would have
1o 150late the system.

The research center considered several
equipment suppliers for the svstem and
found one whose mill design appeared
simple vet well-suited 10 (he applicaton. A
demonstration at the suppler’s laboratory
indicated the system equipment could
meet the research center’s needs. and the
chosen supplier installed the system in
1988.

Milling system also classifies, dries
material

The insialled system (Figure 1) consists of
a roll crushing machine, an asr classifier
mill, a cyelone, a pulse-jet dust collector.
and accessory 1tems for feeding, convey-
ing. controls, and explosion contajnment.
A sound-absorbing cabinet encloses the
mill, and a (ire wall contains the cabinet
and other system components. The sys-
tem js rated for a nominal throughput of
30 kg/h of soft or hard coal.

[n sysiem operation, a belt conveyor feeds
coal lumps from drums into the roll crush-
tng machine, which reduces the piece size
(0 100 percent less than Y4 inch. A magnet
{not shown) removes tramp me(al and a
variable-speed. blow-through feeder using
a vortex-tvpe leed blower (hen feeds the

Figure 1
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crushed coal from a hopper into the air
classifier mill, Material in the air classifier
mill impacts against the grinding track of a
rotor that provides a striking edge velocity
up to 120 m/s. A liner within the mill min-
imizes component wear, which provides
consistent mil} paranmieters, such as airflow
rates. and ensures consistently milled
material.

The system also has a voriex-1vpe vacuum
pump that provides air 10 both elfect clas-
sification in the air classifier mill and con-
vev the milled coal to the cyclone. A con-
troller varies (he air temperature (up 1o
300°F) coming Irom an air heater con-
nected to the system’s air-intake circuit.
The heated air removes, to some extent,
excess moisture Irom (he niaterial as it
travels through the classifier and subsce-
quent system components, The svstem
(vpically dries materials with moisiure
contents up to 10 percent. Because the air
supplied through the air classifier mill is
heated. some of the blower air diveris
toward the mil's bearing jacket (o cool the
bearing assembly:

When processing coal. the system’s cv-
clone. located after the mill, captures 98
percent of the milled coal before a rotary
arlock and a screw conveyor feed the coal
to the combustor’s coal feed hopper. A
high-level switch on the hopper stops the
crushed coal feed 10 the air classifier mjll
by turning of the variable-speed. blow-
through feeder. A volumelric screw fecder
delivers coal from the hopper 1o the com-
bustor. During svstem operation, the
pulse~jet dust collector captures any coal
dust not captured by the cvclone: the dust
is then stored in a sealed box for disposal.

The system has diapbragm-(ype explosion
barriers 1o contain explosion shock pres-
sures up o 10 bar. [n addition, flanges,
vessel walls, and other system elements
are designed (o contain explosion shock,
Explosian-deteciion limit switches moni-
tor systeyn paramelers for an explosion.

The sysiem has a programmable logic con-
troller that sequennally star(s and stops
the system equipment and automatically
shuts off the entire svsiem in case ol a pre-
determined high materiat level or an
explosion.

On-site milling system aids
ongoing research

Since installation, the system has signifi-
cantly reduced the expense of milling fuels
for the pilot-scale combustor. While mili-
ing fuels through an olf-site contractor cost

an average of $1.30 (Canadian) per pound.
the on-site svstem mills fuels 4t an average
cost of less than $1.00 (Canadian) per
pound.

Processed fuels are also more readily avail-
able. The on-site system immediately
mills fuels, which eliminates waiting for a
spot 1n the contractor's schedule. Now the
fuels can be milled and fed continuously
rather than in batches. so the fuels™ physi-
cal characteristics are consistent. Because
the milling svstem’s processing parame-
ters are known. rescarchers can contiol
miatenal variations and monitor the cf-
fects on combustion.

The on-site, continuous milling system
has acceleraied the combustion research
pace by providing a quick turnaround for
milled fuels. This. in turn. has allowed the
research center to complete more expert-
nients. For example:

¢« Researchers classilied the same coal 10
different particle size distributions and
then compared the burning characteristics
(o identify milling problems as the root
cause of downstream combustion prob-

lems for a full-scale power-generating
plant.

s+ Researchers used the svstem’s dryving fea-
ture 1o control peat’s moisture content at 8
percent and evaluate iis potential as a fue)
for power or steam generation. The peat’s
combustibih(yv was then compared to that
of other fuels,

» Researchers imjected aqueous slurries ol
limestones and dolomiles INto a combus-
tor under various operating variables 1o
determine the optimum conditions for
capturing SO_and NQO, emissions (acid
rain precursors) from the combustion of
several coals. A consistent feed grain re-
duced variations caused by the coal's
phvsical properties.

From these and other experiments. On-
(ario Hydro expects to Jearn more about
the influence of powder characteristics on
the combustion of vartous coals ang other
fuels. Bevond (his, the company will de-
velop methods to improve combustion cl-
ficiency, optimize combustion process ec-
onomics. and develop appropriate
emission control technologies. PBE

A hopper (upper left) supplies the combustion research center’s oir classi-
fier mill (in cobinet).



