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Fig. 2.1 General view of Steam Gasifier
befor2 the commencement of
operation trials.
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Table 3.2
Fopresentatisn of Mumber of Hele
v1th fngl=a nf Irnclinastion

: Hale Me. @ fnele of Inclinaticn @
: : idaarae)? :
: & : 4,48 :
: 4 : S.90 :
: 2 : 7.1 :
: 0 : g.Z3 :

Th dieszharge rate waz later measuwred by csllecting
materizls in & weiginted centainsr for speziiied time, drce

gacifier vere stepped simultanscusly.
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-~

calumne at the discharge cuhlet. This waz egzential  for
determiring the ma:imumn possible loading of the gazifier in

terme of the matimum valume that carm be occupied by husk as

]

fraction ocf the physicxl volume of the gacifier without
r2achinag tho cheling pein'h.
recprnyg the foeder siopped, the gasifier wae restarted  znd

ezt ori o) allawed to digcharge and collectod. The entirc




in terms of kg min. A thaough, the 1nbtrins:c rasidaznce Liame

will be diffesrent when rice hulls i1 zubizcted tg
cazification/pyrolyziz, bub this parametor gives the commorn

denominator {or cempsrizcn ot recidernt tims, arn  importzant

frctor  for gasiticaztion as . function of various cpera2ting

parzmeters,
7.0 Dezhz Ginersted .

L zdopt:ng the procedure oultlinsd in ths previcuse sectionrn,
82 cald btest runs were corducied 2and data on hold-up, i2sidence
Lime  and Flew rate of rioe hnlle inm bhe gasifier wear e gonst zted,
#2 & functiorn of inclination of the gasifier ite gpexd andg

rototiorn of the feeder. Thiz is presented in Annesuro—1.,

The +iret column indicates the tost number and the date and
mont on which the specific run was  conducted. For evample,
10/1212 representz test no. 12 conducted on 13th Decembor 1984.

Similarly, A1/0401 representc

¥

o=t no. £l cenducted on 4th oY

The cecond column indicteoe bEhe level 0fF irnclinaticon of the

cazy fior The holo numbor repressnts the 200l 2Ff inclirabion as
21 o ot Pakie L The diaxcneicnes 1r columr ro. 1T ropr coont s
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B the rice buasi. The reost of the datsz 1z seld erplanaicerv.
The Qizcharge rabs was var:sd frem I077 to 2508 kgrshr owith

corrzsponding feeder spesed from 1,93 to 1£6.72 rpm. sccaordingley,
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The hzold-uvp in the gasifies could be 5= low as  ©.2 k2
(Z52712) and increased tg 2.7 kg and residonce time from 2.5 to
2%.86 min,, = increase by zn order of magrnitude,

7.9 fArizlvsis of Data
Rre monticned in orevicows secticon, the foeder was cal:ibrated
and gave the foilawing linesr relz2ticnship.
1000
Foed Rate (kgliin) = ———-— {rpa
a
T
Aralwvsis o data as given in Annexure-IIl, indicatoas an

inkerasting trend for rezidence time. Exceopt for- 7T orom 2§ the
iceder (i.e. feed rate = 4.54 Lg/hrY, the residonce Lilez of the
mat=2rial remained canstant for particelszr rpm of the gaesifizse and

irndoperdent of feedin

W)
n
i+

e, from € tgrihr to 2.9 bgrshr. Even at

1 am faeding rate at 2 rpm, the vpuward trend was not agticoad

“+
0
A

all the trial runs. This corestancy of resident time icg
sttributed to the fact thiat when the fo2ed rate 12 increased at

cpceific rpm of gasifier, the hold-up elso got increzzed =c that

tho ratigs af hiold-up o $00d rate gove constant valucs. In
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tompecrstorsy profiie in the gasidior ond rate of hzating veamain
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radifiTationy werc carried  aubt bo sneurs smooth wITharlcel
speratron whoen thes wnt regquired to kBe coor sted ondor bhoemmel]
duty . Satisfactory apzration was achievsd  and roguisi o

Ap:rrated fE varicus rpm at varving fe=ed rstos and dsta sn Rhs

extent of pyrolysissgasification were chtainsd. B nno mezns, the
ward is conmplete and cortsin maditications, especially orn stasm

inlecticen and cesling of the gasifier have tc be  carried oot

For partial and complots pyrolysizs 2f rico Rullsz, the onii
bz demonstrated its characteristice zs crne of the best « stoms

wid by f3r khe most superior in pertormance and ceshz than  Hhe
w2ii estzblizhed svetem  zslresdy cowmercizlized in Imdiz  for

nabing carbonized brigquatted fuel baoen as "FARUY (4,

"e

e et testing of the unit wae carried out by adopting  the

1} The hopper was filled with rice hulle.

2y The rotary gasifier was started at the predetzrmined =pzeod.

€2y The ge#zifier wag ignited by burning wocd loge in the 4irszt
s2ction of tho furnace. fe mangzcned carlier, tho furpsce

re g1 stdded into five zocticrns with irntercsecting batdles  for ’

Pho fluz gas Lo have f1ve paszos hofore ezcapzling thrauwah the
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For reascns  given in subsequent sections of  this

rapcirt, theo weood waz also lster fired in secticn fouwr of the
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had reached bevond 200 T, the rice hull f2eder was sharted

T

thie discherge portiaon, limited bv the length of the stain-
los=z steel pipe meart to ini=sct steza. Tris  tempersturo

desicnataed a8z T4 indicated Lthe gaz  fomperature near  th

n

rottecst porticn of the gasifier. This tempesrature was Yirved
during the hot Lriale and controlled by adiusting the firing

of woud and dicsel oil.

Onee  the temperztures for gesification were att:zied, the

dischargz rateoz 0f char were measuwred under s
conditions.

Cimulfanecuely, the temperzture in ecach <cection ©f Lhe
furnaze designated az T!, T2, T2, T4 and TS for sections 1-5
respectively were noted.

Temperature T1 a2nd later or Temperature T4 were measured by
infrared cperated pyrometer "Omegascope” Series OO0

marfzctur ed by Omezge Engrneszring, Iuc,, Zt:mford CT 0e307,

o
i

.S, A, which  gave the ocutside surfsco temperakboros 0F Lhe
\
\
\
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thermeoooeploz: —ouplesgs t2 digQibsl  tempershors 1edroster
throwon awitiooant swibch,
1.7 Dat2 Geegratod

Az menticned cxrlisr, the wnit performed well as rice hull

puralezis evztenr  vhere dedres of pyralve:rs caovld be ezsily

ntizlly plug-—flow pettern of rice hulls, the

i formity of char cbt

"

ined was azsur=d. Thics was czonfirmes beth

L.  appesrance as well zs by labkorator; snzlveie fest resulte
aihen in annengre—il, Due to exceszzive producticon of gssszs, most
a the dzt:  wze Lzlken at low fecd rates =l though gas  wses
silowsd  to eccage through o leng pipe, veh invariakly gisesz did
tome oot through the chare cotlet wmsking tt difficueln z2nd

l]
(88
Tu
'l
HY
.

for the varbhore to taks par formsincs

v. thece gasec got =glf ignited near the char cuhlst,
Meithor Lhe guality nor the guantity of thaee gases could be

monsured. The g2 «nalvsie vnit GLC zvailable in the Center was

ok 3f order for o want Oof spare perts. Therotore, the rsztes uers

sbtained indirectly, by talking overzll materisl balance. Oncez the

w

clran up =vetem iz operated and gas  analveis unit perfected
theee tmportant parazmeters can be evzluated.

I.: all, %S9 test trial rune carried cut nembered as 34/090]

[u]

tes Las 0BG for which =

o

me sesningful resolts conld e chtzinsd,
Yoo fazh,  kbaobsl Lrtal orone wera cosduckod shovl2 hass beern alaosth

tennse  tne roeaker Dok proconted i O ure- ITTD dtrclude  ceuch
‘
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. Tirst two sesttions were low enough

chsrring of rice Ae alreadv ament
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.

thermal cracking c

rFelatively,

511w msart only

encugh t2 get 3

by wirtou

=11,

te

n

terperatuere 1 zones

fiving wood in secticn {9y of the gazs:f

inTorpar-ating Lhiies

- A d

ruev nc. 195/3101,  temperstures in sectiorn (4) of
could be incressed to &z high as 750 C and acco
pvirelysie cheractericstics aof gasifier improved as

percentage of <char yiwld obtained rarging from

comgsarad o IS oto A0% 1o earlias brials,

the

to give 2any
tcned in the
d ints {fouwr
ffles to qiwve
2d erd, these
crr charring
and  id) tno
and b} zDuve
ne chizreieg
v charred, it
1o Tone (o).,
“har Juring

azcifier by
starting frem
the furnace

rdingly, the

s
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indicated b




nd ia tho rotary gasifior. MS and stsinlae

in dizmeter from IS tog T/4 ard  In  longth

biest recsults woere ochtainad with 3734 ¢ e, =, rods

Mtiaately in nany czses, the flow of mstori:l
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Since no lifier bafilze are preowvided 1m0 1his

matoeriel czuld  not meoves forward only ittt the

ard rotzticnel epecd of the gosifier. The

grovrd  material below  2nd around the  rods

ciboddod the

Lhereby <topping their rotztion. UOnce rotztion

impoaired,

th2 grinding acticn stops, ard the char then

fleows cver Lhe rods without any effective grinding. Further, due

(g

Accumtiatian

Sround materialszs belaw the rods, the front

lifted sboeve the outer edge of the cCcirecolar
tend o comz ovt of the grinding zone  and
the dischzrge end of the gasifier, Diee Lo

Ly the rarzing of the rode, whs  wmatorie)
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. h wedlroopo i zmonee cb) Df the gasifiaer arnd  olhp@moteio

e R S S S
T o orcomc b prablom, 1t haos boen deuided to provUieE
spanines closge ta inner surfaca oF the gasifier such thst as zaon

in the grinding

rr
[
o
Pt
"
[
hal

zz the mat=rial ig arournd, 1t sheould not

zohe 0f tho Jazisior, Thaose szgmental openings should be mads
sbout i3I cm in widbh, to facilitate the movenent of matoris! box

studinal movemsnt of the rods. Furthor rods

dth  dizmehor  grsater  than 12 cm 3nd having  Daximum nossible

Sule ] 21
roeirrzted. Tris aspect has  heen thoarcughly Ajecuesed wnih
2ngingers 2n TR,

The ertenczive testing of SF3 Svetsm, srtended cver & period

~< trroe montkes,  kas brought oot many fachasl informatica hibther

4

t~ not z.ci1lable. regarding its wvesfulness as 31 zffeciivo and

iy

liable rice kullz gasification/pyrolysis unit. The gperatioral

.‘
]

testing of the wunit is not yet complete =nd many aspects
originally envicezed in earlier reports 2y, (Zv, especielly on
vy gazifiontion have ¢till to bz verificd.

oo cihieztiez or thie gocticn 1z Lo highliglhst the

]

TR TIT SRS s <ar chtarned wnd foprther cotensior of work th=t
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- 2 d- s = 5t PR e o
e Eee = qees rend cul te eanhancy 1hs SIospes 2FfF wibiliosiron. Te: ol
[ -y 4 v lritter sctivitioce and slzo Lo bosEw 1t oze Erz=am

d=tailed and 2aumersted in the proceading zpction of this ropart.
thile carvvirg out the testing oF any euch  grcstea. the

¥ ; ¥ ' g .. Sl ab N = r\*_:-_zibit‘

amphaziz shaoid be o ke, identifs. And S=xperianc: PCE o
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zoccivad, designed, and inst=zlled.

Fz

tn

ed on esperience gained with the operaticn of the plant
ard znalysie of the data generated, the following conclusiaong can
e Jdr 2un,

SRR -~ AN senieving plug flow movenent of rico hulle, contrelled

3 i £ : : = , oz .
A i f£aem pyrolvsie of rics hulls hove  bkeen abi =1 ned,

;

Foebber wetlte proper oo bral of
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FEFEREMCES




AN
e

Furnace under assembly




View of the outside shell of the
Gasifier being machined.




Horizontal sectional view of the Gasifier
showing five (5) passes for flue gases.

Close-up of the furnace showing intersecting
baffles




General view of Gasifier with I.D. fan.

Fan Assembly

[.D.




View of the Discharge

th cover

i

W

thout cover

vl

b



ion

hot operat

ier in

i

Gas




Team of engineers who operated the Gasifier
(L - R, Mario Carios, Cris German, Romy Bernel,
Joy Zumarraga and Mike Dalida)

. -
-t

General lavout of the Gasifier.



Visit of Dr. Pluhar and Mr. Boss of UNIDO.

Grover)

ting the CGasifier

~
-

Inspe
L-R DOr. Cruz, Dr, Piuhar, Mr. Boss and Or.

(
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| ANNE YURE - |
( OPERATIONAL DATA OBTAIMNED COLD TESTING ST
-
\ 1 TN v v Vi Vil Vit X X
: ; - DISCHARGE : :
: : : ; 3DTSCHARGE i PIMENSTONS . HOLD-UP | TIME . REMARKS |
sws s RO epe Sng e wgy gne o e
1/1812 6 2.0 16 1760 3.73 19 o500 f o057 35 fit weigh-
2/1212 6 h.0 16 1750 7.2¢ 58S E 1.0 5 ] Egqu:fu\j
3/1312 6 6.0 16 1750 10.8 20 : 65 : 1. : - "scale
/1312 6 8.0 16 1750 15.6 2% + 0 o+ 24 o+ - ;
5/1312 6 10.0 16 1750 20. % o 1 s 30 P -
6/1812 6 2.0 10 1200 3.86 ¢ 15 ¢ 55 o 0.7h i 35
7/1412 6 4.0 10 1200 8.40 20 60 s : - L
8/1412 6 6.0 10 1200 10.90 : 25 75 ;0 2.2 ;- Vi
P 9/1h12 6 8.0 10 1200 13.61 30 8o 1 2.64 °F -
£ 1071812 6 2.0 5. 600 3.85 : 20 65 ¢ 1.31 35
/172 6 4.0 5. 600 7.46 30 go ' 319 35
1271812 6 6.0 5. 600 FEEDER GETS CHOKED
*13/1912 4 2.0 10 1750 b : o 50 ' 0.50 ‘30
1471912 y 4.0 13. 1750 7.8 5 55 : 0.86 i 20
S 1571912 4 6.0 14 1750 12.52 20 60 1 12k on
l 8.2 15 1100 16.93 20 0 1.55 5

$16/2012




OPERATIONAL DATA OBTAIMED COLD TESTING

. 3272712

| I 1 v v Vi Vil Vi X X

i ; DISCHARGE : : :

: : " : O e PIMENSION® | HOLD-UP | TIME . REMARKS |
READING  SLOPE ¢ EEEDER CGASIELER SOASMEMR LoWEy b Ry DT | ) o
17/2012 h 10.0 15 1000 21,6225 P75 P2 B f
£ 18/2012 ! 12. 15 950 25.2 ;25 i 15 i 2.57 ; N Z
" 19/2012 4 14.00 15 950 27.06 * 25 P 8 P 46 th :
: 20/2012 b 15.2 15 9500 2725 : 3 : 8 i 3.8 : 1 Feeder
F21/2612 4 4.026 12 750 g.43 15 G 60 P 103 P 13 Choked
. 22/2612 4 4.026 : 9.8 600 850 : 18 ; 65 i 1.38 . 15 ;
2372612 4 4,026 * 19.8 1250 8.h2 G [ 50 ' p.66 8 .Lf
. 24/2612 4 4.026 ;  23.h 1580 8.46 TR 4 . 0.57 7 o
F25/2612 4 4.026 8.57 550 8.74 '} 20 65 ¢ 1.39 } 18 :
. 26/2612 h 4.00 5.36 350 8.64 25 75 i 2,36 ho ;
t27/2612 2 4.03 25 1575 8.47 ! g ! 5 ' o0.k4 P 10 :
. 2872612 > .05 20 1320 840 : 10 : 50 i 0.33 : 12 ;
' 29/2612 2 4.05 15 975 8.37 n o 50 ‘0.4 ! 12, :
£ 30/2712 2 4.02 10 600 8.7 18 60 : 0.97 12 :
F 3172712 2 4.05 6.6 400 8.59 ¢ 20 ' . 65 ' 1.50 19 f
2 4.05 4.0 200 g4k i 30 i 8 i 2.72 ; 30 :




OPERATIONAL DATA OBTAINED COLD TESTING

| N i v v Vi Vil Vit 1X X
: : T DISCHARGE ™™ : ;
: : : : ; : D) SCHARGE DIMENS 1ONS ; ) : :
'READING ® SLOPE ° FEEDER :GASIFIER :GASIFIER : RATE : H P : HOLD-UP ; TIME . REMARKS .
: {hole) ¢ Trpm) ¢ (rpm) W(reading) : Tkg/hr) — Tem) i (kg) ; TmTn) T
S33/2712 2 ho5 7 29 ‘ 1800 G B.86 ¢ 8 ook P os P 7 ‘Gasifier
3472712 2 8.0 % 30 E 1800 g 17.13 % 12 ;. so i om ;6 courling
. 35/2712 2 10 30 P 1800 D222 s ; 60 R T2 B ] ‘changed.
£ 3672712 2 12 .30 . 1800 : 26.18 i 15 : 60 i 1.12 i 8 : :
L 371/2112 2 1 3 g0 Y o316 o9 65 133 a0 ;
L : 38/2712 2 15.36 : 302 : 1800 : 321 i 20 i 70 : 1.456 : 8 :
i " 39/2712 2 2.031 1 31.3 1800 1 k.61 G 5 : 30 1 0.202 7 . Lf
L k9/2712 2.04 :  25.0 1550 : k6 . 7 . 35 . 023 ; 8 "
‘2Nz 2 2.00 20.2 1260 1 439 P8 : 38 ¢ 0.29 P 0 : '
L 42/2712 2 2.03  : 149 950 : 447 : 10 : kO i 0.36 ; 14 .
" 43/2812 2 200 7 0 ‘' na Pohks P 0 o500 P 0.52 f 14 f
‘ : 44/2812 2 203 : 6.09 : 3.99 : 438 : 15 ;55 : 075 : 1] :
‘ F 45/2812 2 5.94 ' 25,3 7 1620 G 12.82 ' 5 o500 Y o P 7 f
‘ . 46/2812 2 6.0 : 21.3  : 1350 ;12,97 i 11 .85 i 0.73 : 9 ;
i F 4772817 2 6.0 1 w9 i 90 1 1302 s Poss e o :
, : 4872812 2 6.0 : 12,0 : 7480 : 13.2  : 17 c 65 i 1.23 ;N ;




OPERATIONAL DATA OBTAINED COLD TESTING

| T ni v v Vi Vil Vit IX X
: H : H : : DISCHARGE : :
. . : :DISCHARGE . DIMEN?(ONS , oLD-UP , - REMARKS
s I o el - Sl e B (v ey o) B B 1 S
P 4972812 2 P s.94 % 10,0 ¢ 600 1290 ¢ 20 ' 70 R T 7 L ) f
: 50/2812 z : 60 : 8.1 ; 500 13.16 : 25 : 8  : 1.82 . 15 ;
5172912 2 P 820 Y 9.9 ' 600 17.82 ¢ 23 P78 Poo2.02 a7 :
: 52/2912 2 843 : 120 ;7 18.20 ;20 ;75 ;1,76 : 1k :
f53/2912 2 ‘809 f o150 960 17.56 * 18 i 68 S P B [ '
. 54/2912 2 : 809 : 203 : 1306 17.95 : 15 ; S8 1,10 : 1 :
$65/2912 2 o813 o a8 ' 1620 18.12 ! 15 ' 85 Po0.87 Y 10 wé
: 56/0201 2 ;10,29 ; 23.4 . 1620 21,95 ;15 : 55 110 ;7 '
* 5770201 2 10,23 Y 19.81 ¢ 1300 22,40 ¢ 20 ' 65 ooam P8
: 58/0201 2 :10.23 ;16 ;1050 22,76 : 20 : 75 : L7l : 8
* 59/0201 2 10.29 ' 13.8 ¢ 880 22.86 } 20 ' 75 Po2,05 ¢ 9
: 60/0201 2 ;100 ': 12.0 : 760- 22,32 : 20 : 80 i 2.4k i 14
‘61/0200 2 0.2 7 25,0 ' 1600 22,28 ¢ 15 ¢ 65 A P2 -
:6170301R: 2 : 12.20 : 24.6 i 1120 2892 : 17 i 67 i 1.k ;i 12
* 6270201 ° 2 .80 o201 Y 92 26.60 15 f .70 2.9t b s
:62/9301IR: 2 : 12.20 : 20.0 900 29.60 : 18 : 70 i 1.6h




OPERATIONAL DATA OBTAINED COLD TESTING

i v '} VI Vi Vit X X
: ; : DISTHARGE :

: : : : : DISCHARGE ; DIMENS LONS ; : ;
‘READING ° SLOPE  FEEDER :GASIFIER :GASIFIER : RATE _: H i W : HOLD-UP . TIME  , REMARKS ,
: (hole) ¢ (rpm) i (rpm}  i(reading) : (ka/bhr) T {mm) i (kg ; Tmwny T,
. 6370201 2 11.80 °  18.0 815 ' 26,755 ' 20 ' 75 R I . IR !
: 64/0201 2 11.80 : 15.7 700 27.3% 20 : 80 co202 ;13
© 65/0201 2 n.74 1 675 1 27.4 23 ' g3 P2t e
 66/0301 2 14.33 :  25.0 1160 32.9 18 70 :L78 8
© 6770301 2 W3t 230 1040 7 33,2 20 70 1.85 10
: 68/0301 2 14,09 :  16.5 850 . 33.4 25 ;80 2.67 : 10 : g
© 69/0301 2 .24 1 6.4 760  ° 34.0 28 ' 80 2.72 4 a2 : ot
: 7070301 2 .26 ;151 700 ;0 331 20 : 80 ; 2.8 . 12 . '
: 7170301 2 15.94 1 252 120 ' 35.8 20 P v S N - Y A [ : ;
. 72/0301 2 1594 :  22.6 1000 : 36.4 21 . 75 . 2.0 : 8
' 7370301 2 15.45  ° 9.4 850 ¢ 36.2 2 P77 2.48 % 10
: 7470301 2 16.72 :  16.3 760 :  36.8 24 ;80 2.91 :  11.5
' 75/0401 2 1.95 1 250 1Mso o 448 ‘85 0.32 ¢ 10
: 7670401 2 1.97 :  20.3 900 : h.51 : ] : 35 0.35 -
' 7770401 2 1.95 1 15.2 660 ' 4,52 7 % ko 0.36 -
. 2 , 8 4so ;4 , : 0.60 : 16

: 7870401 1.93 9. .30 10 : 50




OPERATIONAL DATA OBTAINED COLD TESTING

o WY v Vi Vil vUILY IX X
: H : DISCHARGE

: : : : : : DI SCHARGE DIMENS LONS ; : : ,
‘READING © SLOPE @ FEEDER GASIFLER :GASIFIER : RATE _ i H iV . HOLD-UP : TIME  ; REMARKS ;
: ! (hotel ¢ TUrpml ¢ Uopm) (reading] : (kg/hrl : ) : ~(Kg) :  (min)
S 79/0401 toye6 ¢ 47 o200 Gowoe3 P25 [ 60 L 1.9 Y f .
: 8070501 : : 4.h : 5.9 : 250 : 8.7 : 22 : 70 : 1.7 i 25 .
$81/0501 * 403 ¢ 25.4 ¢ n3 ! 8.83 8 * 43 P om ! g9 f
: 82/0501 : : 7.97 : 10.0 : Lo : 17.28 : 22 : 80 : 2.02 15 ;
' 83/0501 fyn.88  f o254 o1k P33k L 20 ) ot 0 f f
: H : H . V.
: H H H H e
: : : : N,
: : : : '




OPERATIONAL DATA OBTAINED HOT TESTING

ANNEXURE- | |

12924 762 ¢

43

5295 f812 f

| M1 v VI VIt
RUN :  RPM :DISCHARGE : TEMPERATURE : :
NO.  :GASIFIER : FEEDEFR : RATE : T1 : T2 £ Th TS : T6 : TIME :
: : t (kg/hr) : : (min)
: 84/0901 i 6.07 .99 A1 457237 74F 83} 402 -
8570901 6. .99 .53 618; 292; : 127; 79 495 - ;after 30 meters;
: 86/0901 1 6. .99 41 16051250° 89° 114} 83 % 553 - Lafter 30 meters,
. 8770901 . 6.2 1.99 1.39 :532:233:195:122: 88 : 549 - tafter 30 meters’
: 88/0901 1 6.12 1.99 130 feaziazziae’ 877 79t - - lafter 30 meters,
. 89/1101 . 6 2.0 N2 o=y - -t - - 26 : W= 25%
*90/1101 © 6 4 9.30 - - - - 33 D W 302%
. 91/1101 ; 8 6 TR T M T I 22 L =75 : W= 25,
: 92/1601 ¢ 16 2 1.28 716490 F329 1172 1130 {700 ‘- ‘wood firing |
S 93/1601 | 16 3 1.78 ;485 ; 400 ;230 ; 17k : 126 ; 752 : Do
: 94/1601 * 16 3.97 4.37 18033661226 1160 116 508 ° ; o
f 9571601 | 16 4.521 3.59 1946 ;521 :310 : 174 : 126 : 753 : L. v
: 96/1601 : 16 4.853 4.38 ' - 15287349 7197 7167 ¢ - X :
S 9772101 | 6. 2.05 1.63  .1042% 433 ; 320 ; 280 ; 240 ; 619 ; : - :iwood w/ 1.0. Fan
: 98/2101 7. 2.06 1.63  1140% 556 ¢ “347 72207678 - ‘after U5 meters’
f99/2100 9. 2.06 1.5k 1156% 686 , 528 , 396 , 260 ; 876 ; - iafter 1 hr.
:100/2101 : 10 2.06 1.63 - ‘tafter 35 meters’




OPERATIONAL DATA OBTAINED HOT TESTING

¢ READING :

:DISCHARGE ;
RATE

T T2
: (kg/hr) :

ES

REMARKS

I " 11

RUN : RPM : RPM

NO.  :GASIFIER : FEEDER
1101/2201 * 16.34 2.06
102/2401 ; 19.8 2.07
103/2401 * 19.04 2.08
.104/2401 , 20 2
1105/2401 * 20
‘10673101 ; 19.35 .06
2107/3101 © 19.35 2.06
.108/3101 19.7 2.02
109/3101 * 19.7 2.02
;11073101 25.6 2.03
1111/3101 @ 25.6 2.03
11273101 29.5 .04
:113/3101 : 29.5 .04

o O O O

(=}

.92
.13
.06

-

.24

.36
.58
.64
.94

.97
.16

.39

111264 620
. 745 328,

. 927

t 936
. 927,
: 980}
. 927,
: 882
915 |
971

e ae

820 ;

P 826°
. 832
843}
. 828 ;

‘800 ¢
. 798 ,
:813:

*e 90 oo so oo

E 4:00 p.m.
: burner + wood
f with rods

:with steam in-:
: Jection :

|
‘2nd hole @
)

+2 1/2" x 55 cm wrc
: 70% ground gas :
: burning

320% ground

¢ unground

- do -

; unground char =
. 120°¢C :

- do -

- do -

P unground and
! choking noticed

“cnarcoal in furnace



OPERATIONAL DATA OBTAINED HOT TESTING

I ] . v v Vi Vil Vil X

[ ]
o

RUN : RPN : RPM ¢ METER :DISCHARGE: TEMP
NO. :GASIFIER : FEEDER : READING : RATE : T1 : T2 : T3

: : s (kg/hr) 2~ T

ERATU :
t Th e T T8 : HOLD-UP : TIME : REMARKS

(kg) ¢ (min)

-
- m
|&
-t
~J

we se D

‘11470102 ¢ 20 P2 o= P - i Tridls with birods - 1/2" 6 dnd birodst - . - s
: : : : ‘ of 3/8" 4. ln' both cases, rdds cdme : : ; :
: : : P outs ) : : ;
11570402 , 20 . 2 .- . - : Triqls with u-rods.- 1/z~' 6 and 2 -rods - - - :
) . : : of 3/8" 4. Two rods came out. Choking : : :
. . . . . ; occured =~ unground cchar.; : : )l
111670502 : 20 P2 : - : - P Tridl with b rods -~ 1/2" ¢ - 30 cm In X - ' - - g
: : : { : ' length All rods came dut : : : . :
1117/0602 20 2 - - Repeated -as l16 slmller obser:vathns - : : :
. . : . : plus, cholqlng noticod : : : : : : :
:118/0702 : 20 to2 SRR P LI t R L RN L R T L S . - ;
:119/0702 , 25 ;2 coo-; 1.65 ;- ;384277 - ;308: - ; - ;- : = i - . - :
:120/0702 : 30 P2 S PLC R LS L L A T - ;
;12170802 ; 15 . 2 L - 1 - ITrial with b 2 1/2'06 15 cm lpng reds. ; : : :
. . . . ) : : Aftar 8 minutes the rods; came out.: : : : :
1122/0802 : 20 ) foo- P - isaneas 121, After 10 ninutes, the : : i
: : : ; : rods' came out.’ ; : ' X :
§l23/0802 . 20 . 2 - . 3.0 ;791426 271-557 ‘0‘3 - ie - - : - : no rnds :
:124/0802 : 20 Py fo- P ko5 (705°4103283:518%530% - Fo- oo P . F o - '
125/0802 | 3 .- . 3.43 .701 h22 304 576,516, - . - . - & - e -




t

.

v

OPERATIONAL DATA OBTAINED HOT TESTING

Vil

Vit

RUN
NO.

RPM

RPM

: GASIFIER : FEEDER

: READING :

METER

:DISCHARGE ;
RATE

: (kg/hr) ¢

¢ HOLD-UP

e oo

TIME

(kg)

oo

{min)

REMARKS

£126/0802 *
$127/0802 |
1128/0802
.129/0802 .
£130/0802 *
‘13170802 |
1132/0802
1133/0802 |
*134/0802 :
‘135/1802 |
13671802 :
‘13771802 |
:138/1802 :
‘13971802 ;
114071802 :
14171802 |
(14271802

20
20
20
20
20
20
20
20
20

10
12
14
16
18

10
10
12
12
14
14

NN NN NN NN

- -
- e e et e et et ms s e ON OO OO SN WV W W

.05
Ly
.08
31
.97
4
48
.39
.74
ho
Jho
.67
.56
.37
.18
.23
.25

b 677
. 633,
t gk
. 804,
F780°
. 708,
' 650°
: 614
' 557°
: 839
t 801!
. 833,
883!
; 900,
! 869
860
t 90k

h2s5¢
W3,
45k
493
477}
455
b31:
397
388}
510 ;
479
495
hshi
517 ;
530
568 ;
597

568

. 523,
' 583°
. 587,
f618°
. 608,
' 561 ¢
. 57h

528
664
692

: 767
F533¢
. 626
t 648!
: 6u8
t 691

.
.
.
.
.

- * -
- . -
.

[

- . -
.

.

- v -
.

.

- * -
H
- . -
.

.

- . -
.

.

- N -
.

‘.

- ¢ -
.

.

- . -
.

.

- . -
.

.

- . -
.

*s ee ee oo

*e oo

_gg-

e o= w=




CALCULATED. DATA - COLD TESTING

DISCHARGE RESIDENCE RPM :

NO. HOLD UuP RATE GASIFIER ¢+ DISCHARGE
- (kg) (kg/hr) ¢ Tkg/rev)
171812 0.57 3.73 2 15716
2/1312 1.0 7.2 4 16

3/1312 1.6 10.8 6 16

k71312 2.1 15.6 8 16

571312 3.0 20.4 16

6/1812 0.74 3.86 2 10/11
771412 1.5 8.4 4 10

871412 2.25 10. 4 é 10

9/1412 2.64 13.61 8 10

1071812 1.313 3.85 2 5.5

1171712 3.19 7.46 4 5.5

12/1812 - - -

1371912 0.5 4.1 2 10

1471912 0.86 7.8 4 13.5

15/1912 1.24 12.52 6 14

- 1671912 1.55 16.93 B. 15

1772012 2.1 21. 4 15

18/2012 2.57 25.2 15

19/2012 k.17 27.06 15

Annexure-1|1}|

-‘Lg-
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CALCULATED DATA - COLD TESTING

. DISCHARGE ; RESIDENCE ;  RPM . RPM :
HOLD UP : _ RATE _ : _ TIME : FEEDER  : GASIFIER  : DISCHARGE
kgl : “tke/hr) : T min) o  + T : Tko/rev)
2072012 ¢ 3.804 27.25 ¢ 8.3 : 156 ¢ 15 X 29.8 ¢
2172612 ; 1.029 8.426 7.33 4,026 ; 12 . 3h9
22/2612 ¢ 1.381 8.0 ¢ 9.75 ! 4,026 9.83 ¢ 5.2 ¢
23/2612  ;  0.669 8.426 W76 4.026 : 19.89 ;3.8
2472612 ¢ 0.57h ¢ 8.4 o7 ¢ 4026 234 P 35 =
25/2612 . 1.3%% ;  B8.57 . 9.76 . 4026 ; 857 .  35.5 |
26/2612 G 2.366 ¢ 8.64 ¢ 16.4 ' h.00 ¢ 5.36 ¢ 36.0 =
2772612 o.ubk | 847 3 b.026 ; 25 S U T
28/2612 0.53% : 8. 3.83  : h.osh 20 S VS o
29/2612 0.647 .  8.37 W6k Wosk | 15 S VIV N
30/2712 0.974 8.7 6.71 4017 ¢ 10 : 3.8
3172712 1.506 8.59 ; 10.52 : L.054 f 6.62 : 35.3 :
32/2712 2.721 8.4h i 19,34 hosh 4o+ 346
33/2712 0.453 8.86 . 3.06 h.0sh . 29.03 .  36.k2
w2712 F 0 o9 1713 2.62 797 305 ¢ 35.8
/2712 . 0.7 i 2212 194, 10 . 30.5 o 36.87 |
36/2712 : 1,123 ¢ 26,18 ¢ 2.57 12 Po30.25 36. 36
3772712 1.334 31.6 2.53 ., ;0.0 . 37.6
38/2712 1.456 34.21 2.55 ¢ 15,36 ¢ 3025 ¢ 37.1




CALCULATED DATA - COLD TESTING '
: DISCHARGE : RESIDENCE :  RPM :  RPM : B
HOLD UP : _ RATE _ : _ TIME : FEEDER  : GASIFIER  : DISCHARGE
“Tkg) : “(ka/hr) : T~ (min) : 1 (kg/rev)

39/2712 0.202 4.61 2.63 2,027 | 313 P 3790
40/2712 0.235 4.60 3.065 2.06 25 : o 37.6
b1/2712 0.288 4.39 3.94 2.06 | 2022 1 359
u2/2712 0.361 447 4.85 2.03 ¢ b9k ¢ 36,7
43/2812 0.519 b.45 ; 7.00 2.0 ;10,06 36.9
h4/2812 0.754 4,38 : 10.33 2.03 6.09 35.96
45/2812 . 0.143 . 12.82 \ 0.67 5.9y ¢ 25.35 ' 35,97

. 0.243 | 1.14 ; .
46/2812 0.727 . 12.97 3.36 6.0 21.3 : 36.03 : a2
4772812 1.623 . 13.02 b7 6.0 14,88 : .17 \
48/2812 1.228 T 13,2 : 5.58 6.0 : 12.04 : 36.67 :
49/2812 1422 L 12,90 6.61 5.94 ¢ 10003 ¢ 36.20
50/2812 1.822 ¢ 136 8.3 6.0 8.13 :  36.55
51/2912 2.025 , 17.82 6.82 8.205 | 992 1 362
52/2912 1.760 :  18.21 5.80 8.136 : 12,135 :  37.3 .
53/2912 WS L 17.56 1 b9 g.o9 1 1508 P 362
54/2912 1.108  :  17.95 3.70 8.09 : 20.3& ; 37.0
ss/2912 . 0.875 . 1842 . 290 . 8.3 | 248 1 370
56/0201 i 1.104 i 21,95 ¢ 3.02 ¢ 10,29 ¢ 23.44 :  38.5




CALCULATED DATA - COLD TESTING

DISCHARGE RESIDENCE RPM RPM :
NO. HOLD UP RATE TIME FEEDER GASIFIER  : DISCHARGE
— kel : Tka/Brl min Tka/rev)
57/0201 1.409 22.41 3.71 10.23 19.78 36.5
58/020) 1.719 22.76 h.53 10.23 15.96 37.1
59/0201 2.058 22.86 5.40 10.29 13.80 37.0
60/0201 2.44 22.32 6.56 10.00 12.03 37.2
61/0201 1.210 22.28 3.26 10.25 25.0 36.3
61/0401R 1.420 28.92 2.95 12.2 24,59 39.5
62/0201 2.915 26.60 6.58 11.80 20.11 37.5
62/0401 1.637 29.60 3.32 12.2 20.03 k0.4
63/0201 1.705 26.75 3.82 11.8 18.0 37.8
64/0201 2.123 27.34 L.66 11.8 15. 74 38.6
65/0201 2.2 27.4 5.28 1. 74 14,12 38.9
66/0301 1.783 32.9 3.25 14.33 25.05 38.26
67/0301 1.855 33.2 3.35 14.31 23.12 38.66
68/0301 2.675 33.4 4.80 14.09 16.52 39.50
69/030) 2.7 34.0 4. 80 1h.24 16.45 39.70
70/0301 2.853 33.1 5.17 14,26 15.09 38.68
71/0301 1.874 35.8 3.1k 15.94 25.17 37.40
: 72/0301 2.005 36.4 3.30 15.94 22.63 38.05
¥ 73/030) 2.479 36.2 411 15.45 19.38 39.05

_09_
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CALCULATED DATA - COLD TESTING

. . DISCHARGE : RESIDENCE :  RPM . RPM ; ‘
NO. . HOLD UP . RATE . TIME . FEEDER . GASIFIER  : DISCHARGE .
- “{kg)  : “(kq/hr) : (min) S i (kg/rev)
; ; ;

7470301 2.912 36.8 4.75 : 1672 ¢ 16.32 ' 36.68
75/0401 0.321 4. 48 .30 : 1.95 . 25.08 ;  38.3
76/0401 0.35) L.51 L.67 : 1.97  F 20.33 ' 38,15
77/0401 0.364 .52 ) 4.83 : 1.95 . 15.25 .  36.60
7870401 0.601 4.3 : 8.39 X 1.93 ¢ 9.84 Po37.13
79/0401 1.187 4.03 . 17.67 : 1.96 :  4.69 . 3426
80/0501 1.697 8.71 : 11.69 4,14 : 5.95 : 35.06
81/0501 0.425 8.83 : 2.89 4,03 , 25.42 . 36.5 '
82/0501 2.015 17.28 7.0 ' 7.97 10 f 36013 &
83/0501 1.710 33.4 3.07 : 1y '

.88 . 25.h2 . 37.4




CALCULATED DATA - HOT TESTING

ANNEXURE - |V

' . DISCHARGE ; RESIDENCE : ;% CHAR  ; TEMPERATURE : :

RUN NO. RPM RPM HOLD-UP ;  RATE TIME  :FEED RATE ;: YIELD : F : G : FEED/REV

G F (kq) : : : : :
84/0901 6.07 1.99 - 1.4 10.33 h.523 30.9 ¢ 457 % 402
85/0901 6.08 1.99 - . 1.527 10.33 4.523 33.8 ; 618 ; 495
86/0901 6.17 1.99 - ' 1.413 10.33 ¢ 4.523 31.2 605 ¢ 553
87/0901 6.2 1.99 - L 1392 10.33 ; 4.523 30.8 ;532 ; 549

88/0901 6.12 1.99 - ' 1.305 10.33  }  k.523 28.85 ‘697 ¢ - ;

CHAR" AS " FEED :

89/1101 6 2 1.063 4,21 15.15 .21 -~ - - 35.0 ¢

90/1101 6 4 1.764 9.30 11.38 9.30 - - - 38.75 1 ;

91/1101 8 6 2.306 13.12 10.54 ¢ 1302 - bo- - 36.4 S°

92/1601 16 2 0.364 1.28 .83 b.s4 . 28.20 ; 716 700 -
93/1601 16 3 0.364 1.786 L.83 6.82 26.18 L85 752
94/1601 16 3.97 0.647 4.37 4,64 9.02 .,  kB.44 , 803 ; 508
95/1601 16 4,521 0.647 3.59 4.64 10.27 ¢ 34.9 ¢ 9k6 753

96/1601 16 4.853 0.647 4.38 h.6h 11.03 . bho , - , -
97/2101%% 6.13 2.05 . 754 1.63 10.33 h.66 ¢ 35 F1042% 619
9872101+ 7.87 2.06 754, 1.63 10.33 4,68 .,  34.8 ;11k0x , 678
99/2101 % 9.37 2.06 519/ ¢ 1.54 7.0/ 4,68 32.9 ‘1166 ¢ 876
.600 ¢ 8.39 . : :

© 100/2101 T 2.06 .519 1.63 7.0 4.68 34.8 :1292* L 812

%charcoal in furnace

*%1st hole

#:42na hole




| L CALCULATED DATA - HOT TESTING

: : : : : DISCHARGE ; RESIDENCE : : % CHAR ; TEMPERATURE ; :
: RUN NO. : RPMH RPM  ; HOLD-UP ; RATE : TIME  :FEED RATE : YIELD : F : G : FEED/REV
: : G : F : (kq) : : : : : : :
Po101/2200 %% 2 16,34 ¢ 2.06 : .361 ¢ 1.92 t 4.85 L.68 : br.o i 1126%: 697 ¢ :
T j02/2401%%% . 19.8 . 2.07 .  .288/ . 113 . 3.9% . 470 | 2b0 . 745 . - !
; : : R ey ; AR
1 103/2401%% ¢ 19.04 : 2.08 : .288 1.06 : 3.94 o473 ¢ 2.4 1 - -
. 104/2b01%%% . 20 . 2 \ .288 . 1.56 . h.sh z 3.3 ; ;
P105/2401 %% ¢ 20 T2 : .288 ¢ .7 P 3.94 : 454 15.4 : : :
: : : : : 1.1 : : 4.54 24,1 - ¢ B49 : :
: : : 1.8 : bL.s4y 39.6 : : : :
. 106/3101%% . 19.35 . 2.06 ) .24 N 5 ‘o927 ¢ 820 ¢ )
107273100 : 19.35 ¢ 2.06 : : .36 : 4,68 : 7 : 936 : 826 : :
. 108/3101 .19.7 [ 2.02 : : .58 ! ; 4.59 : 12.6 o927 1 832 ! ,f
: 10973101 19,7 0+ 2.02 : : NI i 459 13.9 : 980 : 843 : o
. no/3100 . 25.6 . 2.03 . ) I Poher D 200k P o927 % 828 ] '
P o111/31010 : 25.6 : 2.03 : : .97 : 4,61 : 21.0 : 882 : 800 :
. onz/zien D 295, 2.04 Coo1as Poyen P 25 ‘915 ' 798 :
T 113/3101 T 29.5 *  2.04 : 1.39 : 64 :  29.9 : 971 : 813 :

11470102 . 20 2 . Trials with & rods - Jr2" 8 and hfrods of 3/8' 6. In bofh cased, rods ‘came out, :

2

115/0402 : 20 ! Trials with 4 rods - 1/2" ¢ + 2 réods - 3/8" 6. Two rodsicame oat; choking occured;

: unground thar :

77777 11670502 ; 20 2 f Trials wiih 4 rods - §/2” 6 - 30 %m in Iengté. Al rodsfcame oét. ' :
117/0602 t. 20 2 : Repeated as 116, similar observattons plus choking notic;d. ; :
118/0702 . 20 2 o Coowsw 138 P- b -
119/C702 : 25 2 1.65 : ; .54 36.3 ; - ; - :




o

CALCULATED DATA - HOT TESTING

L
: : : : DISCHARGE : RESIDENCE : : % CHAR  : TEMPERATURE :
RUN NO. : RPN : RPM  ; HOLD-UP ; RATE : TIME :FEED RATE : VYIELD : F : G ; FEED/REV
: G : F : (kqg) : : : : : : :
120/0702  : 30 P2 f1.66 . Poksh i 365 P - P
121/0802 i 15 ; 2 : Trial wité h - 1/2n é; 15 cm Iong;rods. Af;;r 8 min., tée rods;came o;t.
122/0802 i 15 P2 ' Same as 121. After 18 min., the Fods came oét. X : f
12370802 | 20 D2 : Co30 . WSk L 5.6 791 i - .
12470802 20 Pk h.o5 ¢ 9.09 46 P08 P -
125/0802 ., 20 . 6 3.43 Doisew . 2500 ;01 . -
126/0802 T 20 6 3.05 ¢ Po13.64 2.4 P77 ¢+ -
127/0802 . 20 8 5.44 . L1808, 29.9 ;633 : - ,
12870802 : 20 8 5.08 Foa8aR P 27,9 Poqeh G - :
129/0802 . 20 10 7.31 . P 22,73 . 2.2 eoh . - .
130/0802  : 20 10 6.97 ‘22,73 % 30.7 ‘80 ¢ - &
13177802 . 20 12 .14 . . 27.27 . 29.9 ;708 i - '
132/0802 P20 12 6.48 P2ty 23.8 650 ' -
133/0802 . 20 " .39 . 31.82 ., 358 614 , -
o 134/0802 20 14 N7k ¢ * 31.82 ¢ 30.8 is57 ¢ -
; ' 1350802 © k4 2 1.5 | © o454 . 30.8 839 ., - .
| 2 136/0802 6 2 1.0 Poobosh 3.8 8 Po-
| ©o132/0802 . 8 2 1.67 . . bSh ., 36.8 .833 ., - .
138/0802  : 10 2 1.56  : Poohsh P 3h.h 883 ¢ o7uo ¢
139/0802 | 12 2 137, ‘ous4 . 30.2 .90 , 741,
2 1.18 4. 54 26.00 869 ¢ 764

140/0802 R L




CALCULATED uATA - HOT eSTlnw

TEMPERATURE

es ®s ¢ ea wa

es ee oo oo

. : . DISCHARGE : RESIDENCE : . % CHAR  : :
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CLIENT: DATE: Jan. 18, 1985
REPORT ON: Rice Hull and Rice Hull Ash REF. NO.: 1A-CL-85
é i ;
SAMPLE : ANALYZED FOR i RESULT METHOD
1. Rice hulls 1-15-85 : Moisture, % 5.952 % ASTM D-1762
! Ash, % 20.92% v -do-
2. Rice hull Ash { Moisture, % 2.972 ¥ -do-
1-15-85 | Ash, 2 39.33% -do-
| 3. Rice hull Ash Moisture, % 0.61% v i -do-
1-17-85 *43.61% :
I

* Ash with clay-like pérticles

Ash content is in dry weight basis. Test

|
i
i
!
'
!

'‘Results are average

|
|

y
1
!
i
'
t

of two trials.
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STV ERCRAY ROSDAASH & CIWELCR L LT T
DON MARIANO MARCOS AVENLUE
DILIMAN. QUEZON CITY
TEL NCS. 97-76-1t1 T0 19
PREGEE T CLRRRS ERTERI
BIOFUELS SECTIO
cLIeNT: Conventianal Fuels Dept. c/o M. Carlos paTe: Jan. 30, 1985
REPORT ON: Rice hulls and Rice hull Ash REF. NO.: 1BCL~-85
] ] ’ ]
SAMPLE ' ANALYZED FOR i RESULT METHOD !
! S P
! Rice Hull Ash #93 ! Moisture, $ 3.01% ASTM D-1762
; Volatile Matter,$% 18.54% —do~-
i Ash, % 44.76% ~do-
; » Fixed Carbon, % 36.70% -do-
; | Heating Value,
: ; Btu/1b. 7,070 ASTM D-2015
i Rice hull Ash # 94 | Moisture,$ 3.49% ASTM D-1762
: ., Volatile Matter,% ! 23.03% . ~do-
i Ash, % | 42.89% -do-
. Fixed Carbon,$ i 34.08% ' -do—
| _ ! Heating Value, | |
| : Btu/1b. 5 6,811 ASTM D-2015
! Rice hull Ash #95 | Moisture,$ L 1.29% ! AS™M D-1762
! | Volatile Matter,% 12.53% \ -do~
' Ash,$ ; 35.95% ; -~do~
; Fixed Carbon,$ i 51.52% ’ —do-
' Heating Value, !_
: Btu/lb. ; 6,486 AST™M D-2015
Rice hull ash #96 Moisture, $ f 1.13% - AS™ D-1762
Volatile Matter,% ! 18.91% * —do
. Ash, % ? 51.67% i ~do-
| . Pixed Carbon,$ ! 29.42% : —do-
| BHeating Value, ; !
; Btu/1b. ; 6,712 ASTM D-2015
| Rice hull ash -15-85  Moisture,% i 2.97% ' ASTM D-1762
] . Volatile Matter,$ ! 18.59%

% 242D -
F7/B” STA. ANA

" HZAD BICFUELS SECTION
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Page 1 of 2
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Ton T RIITRWENY SERE AN SR A SOWIL DR DL SENTIF
DON MARIANO MARCOS AVENUE
DILIMAN. QUEZON CiTY
TEL NOS. 97-76-1' vo 19
DEVDRATHREY Yokt Rivin
BIOFUELS SECTION
CLIENT: Conventional Fuels Dept. c/o M. Carlos DATE: dJan. 30, 1985
i ' | l
SAMPLE : ANALYZED FOR | RESULT METHOD
i S S
} i
. Ash,% 40.12% ASTM D-1762
t Fixed Carbon,$% 41.29% -do~
| | Beating Value,
P/ | Btu/1b. 7,099 ASTM D-2015
i/ Rice hull 1-15-85 | Moisture,% 5.95% ASTM D-1762
: i Volatile Matter,% 68.10% -do~
! " ash,% 24.56% —do-
: © Fixed Carbon, % | 7.34% ; ~do-
Heating Value, { %
| : Btu/1b. : 6,205 ASTM D-2015
! :

Note: Results are averaged of two trials and on dry basis.
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Pl DT ERTY FECEaRTr & DIVELDHIUY SO LT L
DON MARIANO MARCOS AVENUE
TEL NOS. 977611 1o 19
VELGRATONY MLy iR
BIOFUELS SECTION
CLIE T: ¢/o Marc Carlos DATE: 02-19-85
REPORT ON: Proximate Analysis and Heating Value Detn. REF. NO.: B-11-CL-85
i | [ !
! SAMPLE *  ANALYZED FOR ! RESULT METHOD ;
; - |
Rice Hull Ash #97 {Z Moisture 3.11 ASTM D-1762
\ %Z Volatile Matter 8.67 -do-
; i Ash 48.50 ~do~
, 1% Fixed Carbon 42.83 -do-
i \Heating Value,Btu/1H. 7,051 ASTM D-2015
% 98 % Moisture | 5.37 | ASTH D-1762
i iZ Volatile Matter 5.20 i -do-
' % Ash 51.47 i ~do-
iZ Fixed Carbon ', 43.33 | -do-
%Heating Value,Btu/lb:. 6,455 ; ASTM D-2015
#99 '% Moisture | 1.87 i ASTM D-1762
7 Volatile Matter | 2.51 i -do-
% Ash ! 51.99 : ~do-
% Fixed Carbon E 45.50 ~-d0-
. ‘Heating Value,Btu/1bl. 6,217 : © ASTM D-2015
o £100 2 Moisture E 2.07 ASTM D-1762
! % Volatile Matter : 7.73 , ~do-
(pagei of 2 pages) %WT .

~F. B. STA. ANA
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CR D ENIUOY RLBEARCH: & SUYIL QUMWY CUlln I
DON MARIANO MARCOS AVENUE
OILIMAN. QUEZON CITY
TEL. NOS. 97-76-11 10O 19
E.!:'J \; ibl i l)f ";l: ;,-i.-:"::::
BIOFUELS SECTION
: CLIENT: c/o Marc Carlos DATE: 02-19-85
REPORT ON: Proximate Analysis and Heating Value DEtn. REF. NO.: B~11-CL-85
A P ‘
: SAMPLE i ANALYZED FOR RESULT ! METHOD
i
!
'Z Ash 54.46 ASTM D-1762
: !Z Fixed Carbon 37.81 -do~
iHeacing Value,Btu/1B. 5,978 ASTM D-2015
Rice Hull Ash #101 'z Moisture 3.03 ASTM D-1762
| i
; ‘% Volatile Matter 14.14 ! ~do-
' |
i ,z Ash 50.30 -do-
| 2 Fixed Carbon ; 35.56 - | -do-
 Heating Value,Btu/1b. 7.243 ASTM D-2015
! {

I
* Results are average of two trials and on'dry basis.

(page 2 of 2 pagesy
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Annexure-VI

MEMORANDUM
. 19 December 1984
) To: Mr. M. T. Cruz Ref:
¥r. M. R. Carlos

cc: Dr. I. E. Cruz Code:

Gist of discussions with
Mr. M. T. Cruz, Mr. M. R.
Carlos and the undersigned

With reference to the memo of 13 December 1984 by Mr. Cruz,
a meeting was held on 17th December 1984 at 2:00 p.m. in
the office of Mr. Cruz and the following decisions were
arrived at:

1. In view of the marginal lmprovement that can possibly
be obtained over the existing efficient charcoal stoves
already available, 1t was not considered worthwhile to
initiate at thls stage the developmental work for such
stoves. Instead, efforts should be expeditiously
directed towards the develcpment of rice hulls and other
tiomass stoves and driers both for domestic and industrial
applications. It 1s appropriate because under the pyro-
lysis project an extensive lead in developmental work
for such units has already been achieved.

The units identified for demonstration with and without
modifications of the existing designs are as follows:

a) Existing "PARU" Rice Hull Gas Stove

In the first phase, this should be fitted with air
injection system in the jacket of rice hulls and
demonstrated for a possible application as hot air
generator for drying of paddy and other thermal
applications. Further in the second phase, this
“should be converted into a drier by prcviding blower
and prototype unit built for actual demonstration
and commercialization.

Duration : 1st phase - 2 weeks
2nd phase - 5 weeks
Officer-in-charge: Mr. M. R. Carlos
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Mr. M. T. Cruz
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b) Restaurant Level Biomass Gas Stove

~

This is similar to the existing model as 1in (a)
except that thils should be tried on such biomass
materials which have low ash content such as sawdust,
bagasse, leaves and coir pith. The advantage of
using such materials 1i1s that these materials after
pyrolysis in the existing stove can be briquetted

and re-used as fuels.

Duration : U weeks
Officer-in-charge: To be nominated by the dept.

¢) Dcmestic Stove for Rice Hulls

This is similar in principle to stove (b) excert that
it has the following additional features:

i) 1Its size is reduced and heat transfer fins are
excluded to save on cost.
i1) The top cover 1s permanently fixed tc avoid gas
leakage and sealing problems.

The principle has already been tested and the develop-
ment work now includes building the prototype and
testing it for 1its performance.

Duration : 6 weeks
Officer-in-charge: To be nominated by the dept.

d) Continuous Rice Hulls Brick Pile Stove

To overcome the only disadvantage in the aforesaid
stoves (a) or (b) of being batch operation, a conti-
nuous rice hull brick pile stove already demonstrated
Ly Herman Johannes!!) can be installed. This has the
advantage that husk can be fired continuously. How- '
ever, it employs the concept of trying to burn volta-
lies by providing only secondary combustion air.

This can be easily modified to introduce the principles
of thermal cracking of tar and other hirh molecular
volatiles as incorporated in other stoves developed

by us. This should give better and cleaner combustion.

(1)

H. Johannes Flower Pot and Brick-Pile Stoves burning
Rice hulls, fine leaves and coarse biomass. 3/
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In addition to thermal energy this could also provide
white ash (though not in very reactive form) which

has many uses and great potentials for export. Accor-
ding to some information, Malaysia is exporting this
ash containing 95% silica at the present rate of =5
per kg.

Duration : 6-8 weeks
Jfficer-in-charge: To be nominated by the dept.

In order to expedite these developments for favour
ol coranerciaiization, the work on items (a), (b),
(¢} and {4) a:ove should be initiated simultaneously.

Ptparding the design facrication and development of
charcoal retort, it was decided to get the operational
feedback of the retort zlready installed at Ormoc City.
Tentatively, a visit to the site is also being scheduled
during the last week of December 1384, .

Based on this infornation and design and operational
experience available in the department, the schedule

of developing a prototype, ERDC model kiln can be formu-
lated..

Submitted for any comments and impiementzatiion.

N
¢

PREN g. GRCVER






