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Within ity work progremms for 1976, UNIDO initisted a giobal

FIEBRARD

programme of research and devilopment geared to the design and

manufacture of 8 prototype, low cost rice bran stabilizer suiteble

for manufacture and use in develnping countries where rice forms

® main factor of trod contunpiion and mgroproduction output. The

stebiiizing equipnent is to be characterized by the following basic

criteria:

3.
L.

5.
6.

7.

Sujtable as an attachment to existing srall and medium
cepactly rico mills:

Ar et ’ective mtalllizsiion process is to ba carried
ovt Ly tuoandceslly sirple and ansophisticated eNuipmant
BULNELL e or maaulaciare n develuping countries;

No sroan coraurption

No suinctricity consunptions

The use of rice mill by-products (husks) as fuel;

As far &% pogslbis sctomatile function not requiring
(expert) atteniance;

Easy maintenance - not invelving rechanical parts

and limited ropairs,



Introduction

The duvelopmnt of »ice tran stebilizaiion aguipment involves

at least two tachnologiar:

-~ Foud technology to d=termine that the nrocads davelopad
affectively stabilizes the 'ren without des troying the
nutriment conteuts the oil, vitemins wte.

- EBnginearing vo design am develop machiner; &> afticiently

and economiceliy mchiaeve tre raguired steahilization,

In order not to duplicate iatormation conteinsd in other papers
to b presented st the UNIDI D HOC EXISRT SIABILIZATION MEETING
VIRNMA 6 - 10 DECEMBER 197¢, I wili not copsider the Food tachnology

aspests but conzentrate arn the Ergineering espects, There ere¢ a number

of processes which :am bs used toglebilize rice hran including:
e (A) Dry Heet Trectmant

* U (B) Moist Hest Treatment

(C) Cuemical Trentrent

(L) Inssrt Atwosphere

(B) Ganma irrediatiorn

This paper will cnly consider solutions to the problen by procesaes
(A) & (3).

Brief Desoription of rire bran & the process of stabilization

Rice brun, with @ protein content of about 10 - 15% and a vegetable

oil content of 18 - 20%, ia an imporiant raw material for the extraction

of rice bran edible il for humen errgumption 83 well a3 fov ths production

of rice bren meal, a valuarie component of protein snimal feed,




Some 8 mtli, tons of this rice brap remuin unuged in the rural

sress of developing courtries, becsuse of rapid deterioration during
storage and transportation - operation, caused by & piological ency-
matic process, splitting the oil conteined in the bran into frue-fatty
acids and glycerin, therery not only dastroying the neutral oild but
Quickly turning thr bran into a valusless waste product. In order to
malntain its value as a resv zaterial for the production of odible oil
and protein feed mesal and to mare optimum use of it, the rice bran needs
to be stabilized by & special heat treatment combined with e certain
dehydration effect,

ane Use of Rice Mill by-products
{Hnoks) as 3 fwel

To comply wi%h the UNIDC suggest thet rice mill by-products and

(huska) are used as of fusl., Oaly this method of hoat generation is
onsidered in tha paper., This .uel has the sdvantage of baing readily
srailable at the requirod place, and 4is not a finite energy sources, also
privided the combustion is 2omplate does not create excessive atmosphere
pollution when durning.

The aveilebility of heet frum rice nusks
From each 100 kg of Paddy spprox. 20 kg of rice husk are obtained

when it 13 milled the free volume is mpprox. 6 cu. ft, but can be compressed

to gpprox, 2 cu, ft. When burnt this liberstes 220,000 to 264,000 Btu,

(Assmming camplete and sfricient combustion)
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The designs of simple furneces for burning rice husks

Provided rice hurks are burnt with complets and efficient
combustion the Ziue geses are clear and do not contain noxious fumes,
Tests whan using these flue gases to/::gdy have not indicated that
the colour and odor of the milled rice changes appreciebly after drying,
To obtain compiete and efficient combustion the best method eppears to
be to etart with a hot fire and add the new fual in small and regular
quelities tbls way minimum smoke is generated, The appesrance of the
ash indicates the efficiency of combustion, completely burned husks

will be white if not sompletely burned they will be black.
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Bome desins af Yurnnce

Furnaces cen be of two main typos:

{(a) Direct hasted f{u which the {lue geses are used for heuting;

Schematic drawing of e direct fired heater,
(Note: Liquid fuel shown)
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(b) Tedirect beating o which some foerm of heat exchanger s

Use: o
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Sehemetic drawing of »0 direos iired hoster

(Ncte: Liquid frel chown)

INDIRECT FURNACE




The direct healing is the nast ¢ffictent ond cimplest but thera
is the pnasibility of conteminstion by the flue pages. The indirect
heating Js leas efficient and more complicated but there i3 no possibly

of contamination by the flue geses,

Desipgns of Fice Mull Furnaces

= Chimney, 5" dia.
Temperature contro!

Centrifugal blower

1
-ﬁ

Z—Grme /——-Ash trap

Rice hull furnace

Mede by joining two old hk gallon oil drums together,
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- COMBUSTION
CHAMBER

|-LOUVHED OPENINGS
ON FOUR SIDES
ol

“OUTER waLL

CLEAN OUY

VIBRATING ASH GRATE
HOLE ? 6

RICE HULL FURNACE

Louvered rice hul! turnace,

VIBRATING
HULL FEEUEK

COMBUSTION
CHAMBER

/ ' afthey, Fem VIBRATING A1
A R ..m.t'\]GRATE.

o' )
. Lt CASM T ANGLE IRON
CLEAN OUT)- { SH TRApP f'?AME

RICE HULL FURNACE

Rice hull furnace made o' fire bricks,
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Possible designs of equipment for stebilizing rice bren

(A) Dry heet proceas

ﬂwmc SCREEN OR
BRANBED - ‘Pt' RFORATEN SHEETS

—-—  BLOWER | t;..,xuw;;;gtn.«i.‘- | MOVEAILE ToPg

% Y S ooy pemmosegniny §

!

Flat bed type Stabilizer

Some hend.driven stirrers could bYe added.
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(B) MOIT WEAT TREATMENT,

Jtabil ‘sing pana and rloe husk S1ired bolier

WATER FRE-HEATED
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