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Thie report describes  work accamplished  during tha

pericd Gotober 1784 to March 198% t. the Cornsultant. The
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graphz of the equipinent are irmszluded 1 the appendice
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oS nart  of & progria Lo by

1= cktzined from oz neighboring rice mill.

The consultant was zshed to madify the design=s ot the
=1os—hull gasifier syztem e prepzred  or ths pra-10ouE
riss:10n. After this was accomplizhed . & suvitable fzbrrzator
mzs celected, and the corsultant supervissd constructicon of
o equipment (Figures & - 4y, A method of furnacse Conver-
=27 armd = new low-Dhty  gss burnsr were desigrzd  and
zommithed bo the hosh industry for implementaticon anl f3bBri-
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The artangement of camponents within the systes znd the
interior cunfigurzation of the two rezctors were emodified

fr-on  those presented in the Consultant's previous report

(DL s oabiey 17871, These modificaticns fzaciirtated

cimplication of manufacture and installation of the gzsifier
s.stem, reducing coste and fabrication time.
The rice hull gasifier system is cshown in Apperdix 1.

Or: eriting the reactors, low-EBtu gas is delivered %o the

following components of the gas conditioning train 1n turn:

&6 hot cyclone to remcve cCOarse £ 10’nm) particul ate
matter carried over fraom the grate.

- A packed filter to remcve fine ash and carbcn zoot.

- An air—-cooled heat exchanger in which heavy tzrs are
condensed, collected and remcved.

- A pazked filter to remove tar aszroscls, entrzined in

the gas 2= it lezvsze the heot exchanger.
- & scrubbzr towsr  in which final gaz cles~.ng 18

socomplished.
The gas fan and flare are located downstream 3f the
scrubber tower. Gas streams from each reactor combine as

they enter the scrubber tower. The far pulle gsze out of the

e~vubbe;- and deliverz it to either the flz-e 20 the
Sl oaminine YurnzLg,. Coiborany behween Jlare znd furieie ie

accemplished by two manually~contralled gate-~-valves. The




£ design drawing of the scrubber is givenn 1n  the
Erevious report. The filters and heat-excharnger ares
identical to those used on gasifier systems currently
irztzlled st the EFDC facility and at the Unive;sit; of the

Frilippines.

1.2 Mcdificg.tiors to Eeactor

Desig: drawings of the reactor are given in Appendix 1.
Mzjor modifications involve the use of a rotating grate and
a "wet” ash removal system. The grate is rotated by =2

pinian and bevel gear (detail in Appendix 1). A stationary

craper bar is mounted immediately above the grate to import
a "stirring” action to the fuel bed. The sub-grate section
of the reasctor wall ics cylindrical and oper at the bLotton
erd. This end i€ partially submerged in 2 water bath. Ash,
fz1ling through the grate, is collected in the water bath,
wrizh ig drained poriodically., The watsr ss2l sluc aztz asz
= zafety device in the event o{'an internzt ouplesion.

The two gasifier reactors have a combined output

capability of 1300 MJ/hour, for a rice hull fuel consumotion

rste of 185 kg/hour. Each reactor has an internal disneter,

Iy

rzzeuwrocy at grate level of &0 cm. Other aspectz cof the

smtarne!  contrguration and fanction,  anclading the  throst

m

szction, dual-fire zone and ignitiorn system are deszribed in

e previous report. Unlike in the firct design, however,




JP

dr wwerings "1 beoms, fpissinyg

theough

can ey o ro locailold 2t oaeslh
- .= = S -

ens ot ay and grave srrangs
- = et = =3 - . R P s 3t LI
i croml,ported ooz oghaeft, riding oo oo LoslEry o ow=oldll i

o the low-Btue 2z burnzr Lo be

ranlfn

f design o

.
i8]

inztzlled in the aluminiurm furrnaze is included in  Appendi
. & norzle-miscing tunnel borner will be seployods Boih gas
agrd  2ir  are delivered to ths buwrner undor graessura. The

vpe with twz foel oil  Lorraors

irmztzlled 32t znc =nd (Figuvre LY. The :i1ritizl ot
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thie way, nc structural alterations nec2 be made to the

furrsce zrnd returning it to full fuel o0il operation ic

s2eily azzomplished.
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outside the furnsce building. It is szezumed that gs=  wirll

1}

ornly be delivered to the furnace after the ons cil  murner

Fa2s been ignited and thz furnace is hat.

T. 0OM SITE MOMITORING FROEFAM

"

The primco-» cobiective of the conscltant’ monitoring

rogr e i to determire the feasibility of using rice hell-

fireel yasifiers to provide z2n indigencusz,

Er gy am epealke to the practical  ezpscts of
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cperation rathey thaen invesztigsting gasificsticn theory.
Frior il ig given to determining Lthe eszse  with  whicn

azzifier aperation zar be integrated intc thz fuwrnace

n

crerating ovole. ey itssues sre:d
[ o4 ry ; s

~ Psliskbility of fuel frice-huill sopplyr.
Freyuency of refusling and fuel coreumption rate.
iLabor roguirements for cperetion and milinbeEnsaoo.

- Lece) of skill required by operating labor,

- ODpersting and maintenance costs.

The xtent tao which the low-Btu gas caontaine tars,

aerasols and particulate contaminantz h= not been

gusntrfied, I, the event these contemiminte zv-oe  dolivored
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sluminien  ingidz  the furnace. Conseguently, it wze
necessery  to install the complaots gas conditioning train
described in Section 1.1. one =zaspect of thc cr-e1te

monitoring  prograqm involves the determination 2f whetheor ov

nol. the conditioning train can be simplifisd and possible
sliminated altogether. Elimination of the clean--up trzin
redueces: =
cooling the ga=, with the sttendant loss of zonsible heat

and eyctem efficiency.

Th= cn~eite acnitoring program j= cutlined in Appendls




AFFENDIX 1.

Fice-hull Gasifier System and Rezctor Design
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RICE-HULL GASIFIER ~ REACTOR LAYOUT
Legend .
1. Fuel Port - 16 inch 1.D. 10 Ga.
2. Head 28 in. L.D. 10 Ga.
3. Roll-Up B.L. Plate 28 in. L.D. 10 Ga.
4. FRoll-Up Expanded Metal 3 inch dia.
5. B.I. Pipe 3 inch Schedule 40
6. Roll-Up exp. Metals (S. Stl.) to come
7. Secondary air inlets (4) - 1} @ Sch. 40 B.I.
8. FRoll-Up B.L. Plate 28 1.D. 10 Ga.
9. Refactory 13 inch thick. Castable.
10. Ignition port 1" Sch. 40 B.I. Pipe with Cap
11. . Scraper } inch thick x 1 inch x 27 inch flat bar
12. Roll-Up B.L. Plate 273 inch L.D.
13. I-Beam } inch thick x 13 inch x 3 inch
14. Water Sump 10 Ga. ‘
15. Water Sunp Drain Cap 4 inch @
16. Reactor legs footing i inch thick x 4 inch x 5 inch
Asbestos Rope Packing % inch @
BexagonalChpSa'QS/Sthind:¢xlind1.
Angle Bar rolled into ring
Asbestos Gasket 1/8th inch thick
B.L. Plate 10 Ga.
B.I. Pipe 4 inches @ Sch. 40.
B.L. Pipe 4 inch @ Sch. 40.
Flange 3/16th inch thick
B.L. Plate 10 Ga.
B.L. Plate 10 Ga.
Flange 3/16th inch thick
Flange 3/16th inch thick
B.1. Plate 10 Ga.
B.l. Pipe 4 inches @ Sch. 40
Bexagonal Cap Screw
Air Intake Cap for 3" B.I. Pipe
B.L. Plate 10 Ga.
Rol1-Up B.I. Plate 10 Ga.
Flat Bar } inch thick x 1 inch
. Hexagonal Cap Screw 5/8th inch @ x 1% inch.
. Roll-Up B.L. Plate 10 Ga.
. Square Bar 1 inch x 1 inch
Flat Bar Rolled into Ring } inch thick x 1 inch
Riveted Pin 7/8th inch 0.

.
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RICE HULL GASIFIER - GRATE ASSEMBLY DETAIL

Legend

Roll-up, BI Plate, 3/16th inch thK. 28 inch O.D.
Ring, (B.I. Plate) % inch thK. 25} inch O.D.
Scrapers, flat bar } inch thK x 1} x 14 inch radius.
$/8th 1nch sq. bar at 3/8th inch spacing.

Ring gear 26 inch O.D.

Pinion

3 inch I-beam.

Scraper support, } inch sq. bar.

Grate/gear support C.R. Shaft 5 inch O.D.

Studs, 4 x % inch dia.

Brass bushing, 3 x 28 x 5 inch O.D.

9
Shaft, 277 « 91 inch length.
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RICE HULL GASIFIER - PINION SHAFT ASSEMELY

Legend

@QQQU‘#P.&,

Pinion Shaft

Bearing support plate
Pillow block bearings
Bulkhead Seal (packing gland)
Bearing support structure
Turning bar

Pinion

. Keyway (1/8th inch)
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Legend

1.
2.
3.
4.
5.
6.
7.
8.
9.

e
— O

S

13.
14.
15.
16.

17.

18

4 inch 150 1b standard Screwed Tee

4 inch plug

1} inch dia. sched. 40 pipe

4 inch sched. 40 short nipple

4 inch sched. 40 nipple, cut to length

4 inch/2 inch concentric reducer

1 pitch of helix (3 inch x 1/8th inch flat bar
1 inch length of 2 inch sched. 40 stainless pipe
Burner Register Plate

Furnace Wall

Tile

Tunnel

Concentric Reducer, 4 inch/1% inch

4 inch dia. flexible hose

Hose Clamps

Pipe fram gasifier suction fan

Existing Union

and 1 inch short pipe and gate valve

19
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SSLe HERD D THESE TRECLNTIL
Shie  Memorandds of goroemcnt, made snd entered 1nto
: L SR I W toe1, by oand behwoen:
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DEVEL L OIVTESION, herelnads’
i olpsl o
Mz D1
Ci
) g
CEt
- arnd -
The MILLMORE FRODUCTS  IMFACT CORFORASTION,
heor einafter  referred tc == the RECIFIEMNT.
with pcetal address at 121 Finatubhd
Strest, Mandaluyong, Motro Manilz, 2rnd h=z:z
arn aluminiwm plant in Guimba, MHuovz eIl o
: P L S . -
= 3 : L 1tz

11T M E T2 s K
. ERDT re wndertabing A proisct sntitls
L% Encrygy Froduction fram F

=, arno =¥ the ohjectives of tho proistt. D (R
s in the fi2ld, = FICE HULL GAZIFIER SYSTEM:
e tes . RECDE S ompnrete Bha o7 + oo
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h]

43t 1= oz
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WHEFERS, the RECIFIEMNT feals that they <Can bernefit from

zrise=  amid Lhelr
)




. [ 1ons or Tee RECIfIe?

i That the unit shall be gperated by the FECISIENT for a
reriod of OME 1 YEAFP so that mesningful opersaticrnzl  data
covld bz obtained.

o The RECIFIEMT shi:11 provide =z cover shed +or the as-
ifizr system where basic infrastructure such as elschricity
and water gsre available. flso, provision of 2 covered area

for storage of rice hulls shall be provided.

ES The FRECIFIEMT eh=ll provide labor and materials re-—
guired for the installzation/setting up of the gacifier
gvetaw  inside thoir fcompound) plat and for the —onversion

of  the furnzcs to low-Bhuo ges operstion (provisics of gun-—

type ges burner to be instslled inm one of the exiceting ©i1l-
burner parts!.

4 The FECIFIEMT chall be able to organize a sy stem that
will involve the people in the aresa, either in the cperation
cr  other sctivities ascsociated with toe wunit and in the end
show that the peoplzs are benefited from the unmit.

@™ The RECIFIEMT shall be maintain an operationzl log book
recording therein the time and duration of operation, actual
consumption of raw materiale, and any operational problems
or breakdown experienced. A cample of blank log book form
would be provided bty ERDD engireercs.

57 The aperationzal data shall be made available to  ERDD.
Further, EFDD ghkzll have & free access to the plant to
demonstrate and study i1ts operation and take arnvy technical
dsta suvitable for the development of the unmit. Samples of
raw materiale, by-products, and finished product=s shzll be
made  available to ERDD engineere &s and when required for
analver= in ERDD Laboratories.

7 The FECIFIEMT chsll be recsponcs for the preventive
zrd breatdown matntenance of the w However, 1if the
Berzatdowr ooZure doee to foulty desioy sndior manofzohuring
defect=z, 1t szhall 311 under the preview cf modificatiouns
wher e EFDD will be held responcsible. A Freventive
maintenzncz schedule shall be provided by ERDED. The plant

shall be operated within the capacity limits envisaged by
EFDD to avoid frequent breakdowns.

8 Any modificatione to improve the vyield, capacity and
quality of the productes shall be carried out with the prior
rcongent. of ERDD engineers in charge of the unit, Minor

modification costing up tec 2.5 per cent of the cost of unmit
limited to the macimum of TWO THOUSAMD FIVE HUNDFED FESOS
TRZ S, 00 2hall be cxrried oot B the RECIFIENT,
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<) The FECIFIENT 1z reguired Lo fuwrnicsh ever o type of cos?t
data, as and when required by EFDD to enablzs them to carr,

ouvt. socio-economic cost/benetit analyeis. These shall

include:

a) pattern of collection of raw materials

b cost of raow materials paid to the producers, if
spplicable

c) cost of collection

d) in-plant raw material cost

e) cost of auxiliaries - in this case, water, power,
i¥ any, and fuel lighting, etc.

f) labor benefits and other payroll expenses

g? <finance charges

h? cost of both direct and indirect laber involved in
processing .

i) pattern of cale of products and by-products

J) ecale promotion e:penses

Y in addition to the basic infrastructure, =11 types
of auxiliary equipment such as storage bins -
buckets or eacks, weighing =c=cales, etc., other
consumable and non—consumable hardwares and tools

10 Under no circumstances, the unit should be removed from

the s=selected site to any other premises without the prior
consent of ERDD. Except.on can be made in the caze of

mobile kiln. In cose of its movement to a new site, its new
location should be immediately communicated to ERDD engineere.

1) Any stage during the development of the technology
under the field conditicne if the FECIFIENT gets
dizinterested and ic unable to operate the plant due to any
unforeseen ressons, ERDD should have the right to take back
the plant/unit and transfer it to another party or
individual. This termination shall be equa2lly applicable in
case the RECIFIEMT do not honor their commitment to the
project including non-cooperation and their inability or
refusal to give technical, economic and other relevant data
vital to the development of thie project.

In the event of terminaticon of association on the above
grounds, the capital ehare of the RECIFIEMT should riot be
paid back,. .

QELIGATIONS QF ERDD

12) ERDD shall be responsible for the transfer of equipment
to site. However, the RECIFIENT shall extend their assist-
ance whenever necessary.

12) ERDD shall supervise the installation of the unit.

14y EFRDD zhall train perszormel in the ares in the operation
of the =.2tzm.




15: EFDD shall train personnel 1n the area in the opereticr
of thec =,stem.

14> ERDD shall provide technical assistance whenever
necessary in the operation of the sytem.

17) 6Any major modi fications suggested and/or approved by
ERDD costing more than the above limits shall be carried out
by EFDD. However, ERDD at their discreticn may claim twenty
per cent (20%) of the capital cocst of the expenditure from
the recipient. This is epplicable orly during the period,
until the ownership of the unit has been fully transferred
to the recipient.

18} fny instruments inetalled for the purpose cf testing
and generation of data which do not form the integral part
af the unit and not specifically required for 1ts cper ation
chall be the property of EFRDD.

FECIFIENT ¢€hall have no claim on these instruments
and/or other peripheral equipment installed for the purposs
of testing.

FNOC-EMERGY RESEARCH AND MILLMOFRE FRODUCTS/

DEVELOFMENT DIVISION IMFACT CORFORSTION

EY: EY:

DE. 1BAFFA E. CRUZ MF. EICAFRDC DE LEOM
Manager fFrezident

SIGNED IM THE FRESEMNCE OF:

AFEROVED Eos

WENCESLAD F. DE LA FRIZ
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