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DESIGN

4.1 Design Approach

The design qf i bed combustion unit for this
@as set out in chapter 1 and
tated of —thew=art of the fluidized bed

combustion te ] ., develope Eor rice husk. The design

study was based R

making uses of

incorporated ention ‘the purposes of system

performance an

tons/day ge mill. And 5-20 tons rice

mills are medium t is for medium rice mill
produced 5 tons idimum)  of rice milling and that 1 ton of
rice husk per d ing/
will use ricg
is designed “fe . rice husk consumption

per hour.
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That was the basis design for writing AFBC Program ,
which used generally for designing fluidized bed combustor of

fuel . The detailed display program was shown in Appendix - A




and inputed the data as followed below:

(1) Set the rice husk feed rate .
(2) Calculate the air feed for combustion of the rice husk .

(3) From bed laterill size (sand) , calculate the minimum
fluidized bed velocit

(4) Compare the air.. rak d air velocity.
(5) From air %te the cross-sectional

area of ¢

4.3 Design > Fluidized Bed Combustor
-

Systen

The stem can be listed as

follows

3.4.1 Presure neasurenentm

ﬂﬁﬁﬁmmﬁm

4 3.5 Blower

’QW’]Mﬂ‘iﬂJNMWWEﬂﬂH

%.3.1 React1on vessel

Detail drawings of the system and system specification
are present in Appendix B , The FBC column comprised three
square cylindrical sections , i.e. a planum , a fire box or bed

and a freeboaed (2 sections) , all of which are made of metal
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steel , lined in with firebrick and covered with rockwool
insulator (10 cm. thickness) which is turn in wrapped withouter
shield zinc plate. The bed is 1.2%1.2 m° diameter and each
sector hight is 1 m for 1 sector , so total hight is 3 m. (not

include plenum higth)

Inbed, there i N
diameter. There are ne for feed charcoal and

sand , the ot.her e iusw-port Between air plenum

and combustor is ist K » Which is 3 (cm) thickness

er1a1 which 0.40 (mm) sand

(detailed drawin i BN\ There are 180nozzle stand
pipes for di .The distributer plate

ha pressure dro vlocety about 1.2 m/sec.

4.3.2 Solid feeder

F .;—,-
[ adndn

For charcoal- “feeder , there are hopper with

5 ,:_:" w4
slide valve connectex’faﬁﬁfﬁm‘& b he frreboard on the upper

' : r
For r;le husk feeder there are jJLd system comprised with

e B m%‘w PPy eis m v
o W b Tiop mwﬂw ilﬂ»é} Edntained rice

husk which closed on the star valve to control rice husk
feeding into the 2 section rooms which open-shut controlled
with 2 slide valves to maintain pressure in feed system. Next
down the slide valves is screw feeder which controlled rotation

speed by motor-gear and cooled with secondary air feed and water

jacket around the outter shell of screw. Screw is 1lined into
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combustor for 20 (cm) length in order to feed rice husk

continuously in the bed.
4.3.3 Dust Seperator

A cyclone separg‘o installed at the top of the

combustor, was desigr as a carryover removal unit.

uilt-up, occurred when the
_‘

Qcyclone, was detected.

_a new cyclone separator.

In a couple of t;
flowing out gas

Therefore, it wa

Cycl ting a configuration,

them determini cy and pressure drop of
the cyclone to These determinations were based on
given gas flow pressure and

grain loading, accom article size distribution.

¢ione disign are shown

expenenca uﬂﬁ ﬂ vaﬁe%{ w g]ﬁtﬂvijocit.y, base upon

n thls design the velocit Y-used ; 100 m/s

Q55 48] B8 WAGRASIGE. ot

cros§ sectional area of inlet duct:

The highest possible gas flow rate in the combustor
was 7000 m /hr and we used this value as required gas flow

rate for cyclone. So,

Q = 7000 n’/hr
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= 1.944 m/s
3) Select a design configuration, and calculate all

demensions from specified ratio :

Here used the "Stairmand configuration" for

tangential-entrance cyclon;

1) fic 'ency 9NX corresponding

] . !
ton, ¢ and X .‘

A ﬁﬁ“mnmmﬂ p ALt

estlnated ronm

’QW’]@Nﬂ‘SﬂJ NW’]‘D‘V]EI’]@ g

= 1-01-0.87(0° 3¢ T/283)°

Since the body diameter of the cyclone was calculated

(D=0.44 m) and the desing temperature of 1000 X was used, we got

n = 0.412
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Calculate ¢

a> Calculate the natural length ;5 I and compare this

with the value of the dimension (H-S) where

De(D”/ab)

y// at.e VnI and if I > (H-S),

I or V as determined in

b> If
calculate -V".
the system, ¢ ulate ¢ from the values

of Ka, Kb, Kec. *‘H\‘\N\\
igu,/ve had

In tk

paction parameter ;3 K could be

calculated corresp..e;tk;' ﬁg;%;__ particle size of 400 + 60 Um

*ere able to determine

iency of the cyclone. Thﬂ result showed that the

the grade ef f i

°°"°°“°F’3°ﬁ§|f’}'ﬁ£i§1"ﬁﬂ gl

he pressure drop acrossa cyclone could be estimated

"RFRIRARUINTINEIAE

DP

5.12 P.UzN Lcm water gaugel

The pressure drop of 0.838 cmWater was calculated.
This value was much smaller than acceptable levels of DP for

cyclone operation, generally less than 20 caWater, which was




desired.

4.3.4 Instrumentation

In this system the instrument measured the 3

parameter as followed.

_ nd standard temperature
sensing elemen adequate’ f continuous wuse. In highlj

corrosive atmospher etallic protection tube can be used

:. 2 small wires of

other ends corn eélronic wire and linked

‘I daaldgger which in turn is connected to g

microcompu whick» displa %:WEJ%TTT mneasurements at
the corr u ’J nﬂﬁ ‘ wildi ﬁgn on the display

to digistrip

screen. ta are recorded both on the data logger,in hand copy,
andq W‘TMﬂ ﬁmhwq%%q@bﬂrocessed as
required.

4.3.4.2 Pressure Measurement

The four copper tubes of 3.2 nn.inner diameter

were weleded above the distributer and below the distributor, at
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the airplenum. A rubber tube connectes the copper tubes above
and below the distributor via a namometer filled with mercury

(Hg). The pressure of this system should be measured by means of

pressure drop across bed

pressure drop across distributer

this system are

3. drdﬂg “”i" :hs pipe size diameter is
"Oorifice plate"
2. SWY ~in Z inchs pipe size diameter is

"Rotameter”

'5‘air flowrate and the

second is seconda y air flowrate.

A U INENINGIAT e o+ e

either d1rect or indirect measuremeat. For Rotameber in 2° air
is Qawq alﬂﬂyﬁm le:q %H H q ar& indirect
measufemen. Sd, the orifice will be connected to the manometer
to determine pressure drop before and after orifice plate and up
stream pressure inthe pipe , that the data for find out the flow
rate of 1° air in pipe using the orifice programme ( Ref” on
British standard) to calculate the air flow rate. Detail of

using orifice programme is shown in App-D and detailed drawing
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is shown in App-B.

4.3.5 Blower
Blower are three stages connected by series,

The spectification of them as fpo
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