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1 A. Backgrou?d h 

, 
Grain-drying in the. Thilippines hak 

B. Daily Capacity 
The fl$ bed;dry& is mos; practical 

1 traditionally followed the simple prac- ~,, when constructed to hold 40 to 60 ca- 
tice of spreading newly @vested pro- vans o >grain’rice per batch; however, 
duce Qn mats or concretkd-+%w,here a smal f er or sqmewhat greater holding 
the syn can draw out excess moisture. uld’conceivably be used., 

, For decades, producers ZJJJ~ traders Whe 
have relied on this qethyd and, year ’ ‘oper 
after y,ear they have acc$pted the loss- plet 
eg,;that are inevitable. Whey- t$F,pro- 
ddce is spread out-in this maiiher,“it is $- 

*, sudceptible to losses caused by sudden irariables. fir_st, the MC (moisture cun- 
rains, wind squalls, birds and rodents, ‘r r\te?;t) oft +i &prodyce, and second, ths 
infestation, and thrg handling spillage1 relative humidity of thk am&ent air. 
On the national average, 1.5 to” 20 per- * ith these two Variables in mind, the * 
cent of all” grain produced iS test’ or % ing time will usually be six to &ight 
destroyed-before it is, placed err-the hours. Thus, in a 50 ‘cavan latch drier, 
family table. In certain regious, the two batches (100 cavanslcan be com- 

. harvest Seasbn cokides w”lth the” plekly dried,in 12 to 16 hours. Since 
months of nearly continuo$ rainfall.’ daily maintenance on the various com- 
In these areas losses incurred can be 

% 
~nents’is required, it is’not. practical 

phendmenal-40 L p&c&t pr more. - to operate a fu’u 24 hours. Therefore, 
Such @vy,losses certainly cannot %A 
sustained by cquntries where popula- 

two batches is usu&ly the maximum 

o’tion growth is greater than the growth 
amdunt that can be diied in o\e d?y. 

--l I 
of available staple commodities; Of 

’ course, the lack af drying facilitiis’.is 
J *r. bi < * - 4 r ‘L 

not the only cake of these losses: 

C. Annual Capacity, _ 
‘ 

The annual capacity of the &er will 
of course dtpendaon the numb& Iof, 
days per year {he drier is utilized,. This’ 
capacity should,. be es&kited ,si, that ’ 
expenses incurred onI an, a+nn\ual basis . 
can b< computed into? Copt pei’ cavan.,P’ 

common ejiapple can be ilk-. ‘* 
follows: , - ’ “5:,1,i 
d$r$@ocated>in a rice prp? ‘2 

‘ducing area- til$ch’ has, CGI an kmnu$ 
basis, ko har’vest seasons.. ThE Qgth’ ‘, 
of -e&h. season is approximately 30 
pays, or 60 days per year:‘ k?stiming~.‘q~ 
thal the c&&r is used $thecapa& of 
100 cavan? per day fdr the &ire 60 . 
days ,of harvest, the. ahnual ,capa$y; 
would be 6,000 cav%s. +I 

_. 8.: 
w d ; 
t- ’ , ; k 

. ;.$ ! .,,: ‘( 
J L ‘,Q’$ /’ 

-‘_ *. f! / ,.; : . ,:’ $1 
‘i ‘r 

/ , ,’ ,‘i 
: .I : : : 0 ,> ” ‘,i 

I - I 67, ;. 
I 

,i I 
% , 

evej stage of harvest and post harvesY 
‘prqcessing. contributes to., $e tc$al . . SP .& 

I ” loss; drying however is u&&J&@~~~ ‘2~ _ 
prime cause. . I = ; ‘: ” -.*-t ,/,r; 
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” ALTERNATIVES ~B. ,The Petroleud ;.,,,a 8’ ; . * - d ’ 2 ’ 1’ . . ,niore costly to fabricate and,it does 
AND i , ’ The”kerosene or oil burner is by far have the a$@y .to hold a hi&prqs 

A<JX!A~TAGES 4 
the most common ur$ us‘e,d for $r);ing in the-pcequm. HQwever; the unjit ( 

” gr”ain, but with rhe .ever-increasing. ha&! certain advantages: ‘\ 
%-- -; y, d -I I/- a .~~ pFiee&these&wo product&he use&f m The unit operates with little r~ 

kg2 ,” the burner has’ become econoniically and vibration. Wheh p 
A. The ,Rice HuiI:Ftirnace * undesirable. The owners of these unils ‘electric motor the who1 

, The rice hull furnace iilustra’ied her’e. are realizing thgt nearly qne half,df tion is surprisingly-qyiet: 
wa.h&a&ed for use in drying grains *t nse @p be direct,ly -: l Requires a lower starti& ‘tora 

:, ~~~6$&.i$&Y6~~$Z0@ practice of b&n- ‘. a 
% 

3 literslper hou! of there,fbre..a’ lotiger life for dri+e t 
w3 i hulls itia “similar type. of mer. yowever, th?‘” @m be exp&ted. 
fueac’e used;for food preparation ,in I everal advaptages: ’ -0 Slide adjusters can be fittel 
restaurants. Also’. several ideas for aE ) The unit is cb’mmercially avail- -b&h-ends of the blow& to provide 
designing. this furnace were derived ,, able in Manila anaNother cities’. quick adjustment of the’air inlets. 

.,+orn the work done,,at inttmational l .Tbe convenience of using petro- gas’- nierit beeause it allows 
r-1 Rice Research Institute (I.@I), Los leum fuel arrd lack of fuel ash. \6pe”rabrpf to control the amount’of 

Baiios and G-pm a latge scale fu’rnace l Considerably easier to c r’61 bient air supplementing the heatec 
used to pro’duce s&m for a steam temperature. B,y, setting the flo from the furnace,. ’ 
turbine electric plapt!rocated in Tacu- of ,the fuel, the operator .will usually *To power the blower a choic 
nong, Cotabato. Th6 hse of the f.ukhace -‘ha;e a continuous heat withi’n the de- available. bet’ween either a gaso 
is the instrumental fFct?r in keeping sired range. “‘(1 - diesel or an electric motor. Some 0 
the drying,cost low enough so that the .* l The unit is portable. . factors to co.nsider, when decitin: 
produce can be profi&bly dried. aBy j +- the type”of power to ,use are: 
referringi:to ‘the*! cost- analysis, the C.qBlower&gine Assembly’ availability of replacement parts, : 
reader-c&n easily discerti t&at near1.y 50 A varietv,of locally or%ommercially current in the local area, po&bll 
percent of the drying cost can be saved made blowers may be used. The func’? ternative uses for the power &ant, 

, when a rice hull furiace is vsed in p&e ‘tion &the Mower is to draw the heated local preferences: Diestils /are r 
., of the more convent4onal kerosene air from the umace or burner ,and 

“g 
expensive, bit more economical t: 

burner. Some other advantages of t’he force it into th& plendm chamber of the erate. If a gasoline engine is use 
ric.e hull furnace, are: drying bed. The blower &st be ca&-‘. should be a heavy duty model cap 

l Rice hulls tie a nuisance to mill- ble of providing a constant. pressure in * of running for extend+ ) peridd 
ers; most wii be pleased to.have them the ‘plenum equal’to a reading of one time. The blower will require a s 
.taka awAy. The hulls are lightweight, inch displacement in a fianomete[ eight horsepower engine. The e!e 
easy to handle: available year-arourid connected directly to the.plendm. The motors should <be from thiee t’o 
and in most location’s.;bThe hulls flow reading of once i,nch displacemint is _ horsepower and, if X possible,. 
freely in’ a gravity-fed system; this. valid for p?lay but not netiess&ily with should be run, from a thre*e:p 
provi;des for an easy. an& I’ow cost other g;aing as, tile smoothness of the POyer SUPPfY. . 
in’et’hod of fueling:tJie furnace -** b seed c&at and the physical size and 

,’ ’ 

l . The operation* is a safe &d effi- shape ofthe.grain will affect this2 read; 7’ ‘ . 
-cient &$hdd df burning organic fuel.’ 

.a 
ifig. The most common blower is the ..’ 

.- When-operating, the furnace-usu- vane:axial type. Its advantages are: 
dlly requires attention for only three to F Lob’cost and,ease of fabrication: 

.‘fou.r minut s out of fifteen. This &llows 
Js- 

$ Matefials are fa ly cominon and n 
. * 

the’ oper %J assist with bagging cati’b$.located in most,proiriric’esi ‘bg o ~ 
grain, -etc. ~ l Provides ti strong negative ‘pres- v 

I 
l Construeting the furnace .is 

__- 
sure to.draw the,air frbmghe’ fu‘rnace. 

reasonable in both -time and capital: -Also, it provides a high vqJume of air 
. 

Furthermore, the life of the timace (30 t&40 cubic meters per minute8 per 
should be several decades because it is cubic meter 

6 
-,,grain) at ‘a steady 

made pri&uily of a’cement and lime 
-.- 

pressure. ’ 
concrete which is resilient to heat and 

\ -I 
Another type ‘of blower is the ten- : . 

aging. _ ; trifuO@ type. The centrfigalbl~w~ris-- .Y: -. .~~ 
dr A I’ .a . , , 

. 
.‘k 4 

, 3, :;“:: J, __ 
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TEMPERATURE, “c TY.Pi.OF pROi+@ * MC OR USE ‘TEMPERAT \ 

I _ 

“L . 
_ . Seed-corn over -35% 35 to 38 n * ’ 

Seedzom ~ un#er 2-Y%. 43 to 48 
- :e . .!%eed corn . over 25% iys _ 6o’ta 66 , ” . .,Q 

.: ) -’ Fe&d corn . under 23% - ’ 62 to’70TL 
,* 7. I 

-.I! *‘, - *, F.oy beans w seed ’ 
?IS --- _ a,- . . . 

’ -6 v ,I ” 1- 
Soy beans ,) p s aommerci$ , I c, PI . i- ia . 

. . 42 to 44 
- . ,,~ ’ 

mi$+ ‘- .,, hG 
’ ,;< M w*: ..I g, ,& . ,,.,“d’ q, g 35 tj i7 ’ .’ 

5 /\, q,, a -A -“,Topra, 
2.. ’ , * ‘-ii. 67 I - 65 to’.75 ’ 0 

Fish , . ~ - - $o$mefcial not available . 3 * ,& 0 

. 

rr I Ii 
‘W . . 

i . I. 
. 

--; --~-~ -3- ~~ 
I 1 ,,!< 

e _ NOTE: Xoo,Renerakheat itr ‘the various tempeiature ranges, the fuirmace willconsume ricPhullsa[.~- 
thefollowing rates: one thir~sackperho&at.35° to&‘, onesackper hour ar49”to60”, one adohe:: 

I . 

Sectibn IV: 

fourthsa’@#gerhourar61” to 75”. 
, 

, 1 
\ ‘- * . < . k D 

,’ 

(-+jST‘3,r I-\+ " . ' 

A&LysIs ".- y >. , 
'* 

A: histruction Ccyts - qetro1eum producJ=q it+Jeplacesc, TKie 
A detailed &ten! by item report i dtier ddes require-,one spall.gasoline 

‘should be comp&t@ tadetermine. the _,- or diesel engine in the 6 to 8 hp range to 
exact &sc&.consCructing th’e drier. i . -power the blower component. The iac- 
Sorn: of the materials will be bought & cf ’ -tars dr inputs to consider when deter- * 

,- .,. 

. ;I’ 

i> * 
\’ I. - . 

B-2. \Operati& Costs fog $Lerok& 
&&,, ’ s \ .’ - . 

dheri using the buinei, all of the 
-inputs (1 thru 4) will .remain un- 
ch~n$eKTlG key difference IS that the 
&--of. t$~‘k~rb’GxM’is ~an:.Z&l$$id 
;npu$‘and,, bust ;@ i=+$x#ed intb :he‘ 
cost ‘pe;‘cavani .‘.,““m’ i , . 

, i: c 
:’ ! ; 

L 8 ih u -$$atila bu<the.majority can be bought 
l , 

J .’ 
lac?lly: (Slse attathed fisting.)- An es- 

,>’ timate of the, purchasing doinponents, 
i _ nia&rial$, andconstr&tioti cssts.‘cari 

reasonably be placed at not more than ’ 
P4,OOO. ‘. 

(b) Operator-ne peso per hour’ * 
. . 

, (4) bepreciation of engine-l<% 
I~~ --- 

B-y’ c Operating *Costs’,“for . Rice Hull 
per ‘year ’ , * - , (4) P 2.25 

Furnace (5) p * 8’.00 (!$e$‘sene) 
J - . Based on a maximtim oper+ng time ,, ’ 

1 Because- of the simplicity of the de- 
sign, thCanit requires little mechani’cal 

per batch of ‘8 ‘hburs, the 

‘energy and -moving parts thai 
cavin batch will eqqal:- 

‘I _, 

:r$quire maint’enance. Therefore the (1) Pl2.00 
b;erating costs are. not too dependent’ (2)‘P 1.20 : * -L_.: 7 ,” . . 
on tlik rising price of fuel and oil. ?h’e 

. 4; 
(3) .g ~&.@..‘~“~ 

” . 7 *I’ . 
key factor in keeping’the-cost ldw~is (4) P’.2:25-(Basedonakanrmal - . ’ ,’ 3 

v S-T +, ’ 
- ’ 3 

that the thereal energ& normally pro, capa&t$of6,000.) 
duced by, buming.,keros&e or oil, is ‘WP k.45 Total cost pei .50 cavan 

* 

- 
* I 

produced m”thib dri’eI; by burning rice batch I- . - . 
h’tils-abupdant’ a&l fr?e unlike the (6) P Tqtal cos; per’cavan ” ,’ ’ . I * ‘yc ’ _ ’ 1 : .- ~~-,- 
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Di Drying Bed (see note) ‘\ - I 

T-he drying bed is a. box-like strut- NOTE:‘As stated in Section I-B, the d&g bed may be cons&red to allow 
tme which ‘contains the produce to be for cqntifluous operation.‘This cab bi accomplished bp dividing the bed .” j, *’ --- , 

dried: on a perforated floor’ ldcated se into two sections and, with the addition of a gate in the duct betyeen the 
blower and the bed, the air can be directed to one or borh of the &ii 

h~ri.z&ally at about’ mid-height in the ’ skctions. During operation, one section can be eaiptipd and reloaded +- 
structure..The perforated floor sepa- without interrupting the drying prqcesv in the #her section. (See 

rates the upper section, tiie container, . 
’ .illytfyrioh.) _ . . . .a 

from the lower section, the plenuh ^ ’ ’ ~ 
char&&r. The p’erforatio’ns allo& the 
heated, pressurized a# in the-plenum * 
to rise tipward thru the produce in the ‘L-n 
c&taiOer whaer the., aqtual drying :) * 
takes +ce. ‘e * 
* Therje are commercial drying ;beds. 

‘, 

available, $ut the price’ii o$?ten pro- 
hil$ive: The most .economical ~drying - . _ 

. ..T . c-a. IpiJcl~~ A 

,“\ . _ ‘)* 
i. 

1 
c 

d . 
, * 

(.- 

’ FURNACE’. 
. 5 

I 

‘I.* -- _m’ 1 
. 

. c r 
. . 

J 
bed can be constructed out ofiholl?w 
‘block& ttio‘.rows,of six-ijeh for the ” 

. 
d - _~ 

plenunf‘ and twB rows of four-inch for, _ _ 
, ‘% . 

. :-,, .,. 

.“o 

&e c’oritainq. (This will allow fur a two ’ . . 
inch le’dgi: on wIiich the .perfbr‘ated 8 I 
&or can rest.),, if the’ drier is to be 

IR DUCT ,.’ 
~. 

portable, build it With four separate 
sides w!iCh can be bolted tqgether ai 
the comers io form a box. These sides 
c’aa be made from plGwc&d, &d two- 

’ %,y-two ,lumber or. some similar ma- - 
te&l. To f@Kta<e ‘unlatiding, Lhe ’ . 
c. taintr c&ld be built inalining to --M-w-- 

T!n one;, d.1 d 9, 1 I . ’ / ‘n . 

,L., .,.., 

I 

‘t 

, * 

1 

. bib. i DRh46 BED’ ‘3 . . . 
-’ (We’ CriVf;NS)- . . ,, 

-’ INSIDE Dllvl N6ld~ & 

8 Fl-. )(- 8 -F-C 
_-, 

. 

. 

, 

r . : 
* 

’ NO. 2 DFtYll& Bkb : 
(25’ CAVANS) ,; 1 

I 

. . lNSlDE DlME/ySlO& ;! * 
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’ A dtyingfacility bu it spei7iJicallyfor .’ ’ 
copra. The bed is I inc ined from the’ 
mezzanine floor to an b rea at ground ’ 

-- level-where the dried c&r-a is~bagged: .L 
The bed is‘made from one-by-two slats . ‘p-F 

‘and is indined to make emptyinzg m 
easier. The mezzaninefloor is usedfor , 
loading the <drier from a ‘convenient + 

‘. position and allows the workers to do l 

so without walking on the dried cqpra. /. ,._.,,. 
1 . 

The plenum chamber is rn. 
hollow blocks. .Thh drier has 
by-three bed supports which 
two walls and the sides are made from 
plywood and two-by-two lumber. 

*I 



’ A simple slide device can be used to 
co&-o1 th>jlolt*-ratef”rom the tapered 
gravity-flow container’for rice hulls. 

5 n .’ 
The furnace, at right,* is connected 

to the centrifugal blower by a duct. . 
The control +witch ~JI the-upper 

left-hand corner shoutd be located 
ndar the con<;ol$or the- rice hulls. 

c 

2. _- - , 
a 

* 
. 

* , .. , - L - 7 . 



The removable plug is used for 
cleaning the ash trap. 

An,end view of thefire box sect&n of 
the firmace. During operation an” j 
.i;oiz grille holds the burning hulls 
inside the$re box and allowg incoming 
air to pass through the hulli to provide ’ 
for efficient burning. The white hulls 
are completely spent of all thermal 
en,e@y while the -darker hulls are not 
totallv burned. 



’ 
. .  ̂

- 

,*- 1 
,il 

, , . 

The &ntrifkgal blower is positioned 
bet&en thefurnace and the drie:. The 

bed is.‘not completed: lacking are 
the’divider and the’control gate 

necessary for continuous operation. 
Also, the duct from the’ blower to the 
drie; is not sealed. The drcitbeoveen 
the fuinace and the blower is a gooa 

example of met‘al ducts. 
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., 
, MATE.RIkLS .+&Di3D FOR WCAVAN,. DRYING BED 

Quality ; * Size 
i.2 

. ,;J . ', ) 

Type Ppice Location . 
I 

4 y 1” x 2” x LO”\ . ‘Lumber 
l.8 2” x 2” x ld’“” D ,,‘:- - 

I 
. 1 * 

. 
-> 

- Luf?ber ‘- 
a \ 

, A -- “, I_ 2 .Lu$g&~ ,_ -‘” 
.J - 

2” x 4” x, $0’ * d 
,120 four indh ’ “I Hollow Blocks ‘= .85 Manila price ; 

d 85 six inch _ Hgllo.w_ Blocks , . ti .L .95 Manila price 1 . r 
5 Bags Cement 

.I 
I . 14.2@/ Manila price ’ 

8 2’ .x 8’ gauge 24 ,vs . Expanded steel Sheets 44.60 &era1 Har&are, 
‘I. 

12 114” x 2.-i, ,* :- 
*. I 

* Bolts 
0 .Cubrto, Manila 

. - . * 
‘ , 

20” to 80” (approximate) Centigrade.’ 
. , 

.I -. 
f - - 

. .a - I-” 
l * - 

Thehnometer 
\ ,? r 1 

.- 

. . L ,. 
cj 

.- 
r 9 - P 

D * /1 ” 
. / - 

. . 
‘i’. 

* * 
-u 

. 

. \ 

-2. . 
w 

, l 

-. ” . 

- y li 
i b’ 

,’ 
. . 

,: ‘ 

&IATERiALS &IkD FO’R RICE .HULL FURNACE b I .” -, * ^ 
.\: ’ ’ 

D .J 
. . . ‘/ . 3 3/S” x 4”; 8’ (or) l/i” Tempered Lawanit Plywood ’ 

h 

-: __ . . I . I 
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