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3, Name and Address of Research Institute/Centre:_ Central Plantation c‘."" s Ressarch
Fastitute, Kasersged 670 124, Kerals :'* _ e

>

Project Title: Design, m“”t m teat.i.ng ofa copra dryer of 1000
coconuts/batch using agricuitwal waste as fuel

5. Name and Designation of Project Leader:

1. 2+ BJD

Scientist S1 (MNP} Scientist 81 (ASPE)

6. Name(s) and Designation(s) of Project Associates including Project Leader and work to be done:

SL Time
No. Name and Designation spent Work done
(mean months :
o U ontiimouE
8 st 81 (FNsP . S “gOr - ,
et ‘ - ersps like soconut, arecamut
pepper, cardemom.et€.

2.8J0 Besce 2 Testing wad evaluation of

Scientist 81 {ASPE) - 3000 cocomuts dryer and to
_ £ind out the proper fuel
feeding rate to achieve good
quality copra,

7. Location of Research Project with complete address (Division/Section/Sub-Centre)

Tesimology section o
Central Plantation Creps Rgscarch Eastitute
Xasaragoed 670 124, ‘



8. Date of start

Fob. 1903

9, Date of termination

Senenbes 1987

10, (a) Objectives (Noi more than 150 words)

"t ve Govelng & 1ov esst dryess of differsat espacity fer Stying
AEbut »
(41) Te test thase dryes for the mututruanm plentation
crepe iike pegper, mrdsmen, gingetr ete,
tmtnmytmm.umm.nmmmw

m»ummmmmm th‘m-
. oud dgﬂmtmammmm the fsrmase’ see

(b) Practncal Unlaty mc]udmg background mformat!on (Not more than 150 words)

ot tinal ..m....m of U favgrioes.oparavice e ous gend guitsey

4s esmtaiaiag high Wmnt.ummm.m
Mhauuumgmmmﬁmmtmaunx evel feor
- oafe evezage md/er further pr .tn. the preduse will
. be spaldled by um:mm vbulnﬂ 1 qualisy of she
T peedete iR tern zedune the farmez's facems. mecmumm

ehtalaceé may net be goud bucouse prelonged exnpesus: undes epen eandiions
seomits in sierebisl fmfertation an? eonteninstion frem dire. The

sagestation ogn be sffectively soducedif dxyiag is dene soxe
quiakly by artifiesl mesns and ia prepez tise, Tha dryer which are
opatated by using slectricsl emergy +ill met be comnendcel sad getting
osntinuweus elettrisal supply ia the villages 4o aot pessible. Therte»
foze, it was dscided tp develop lov oest dryers wsing spricultusal
waste a8 fwal for dryiag the preducs 1fke mut. perper, Csrdamem,
einges M.
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it. Techwical Phnz.mwmz p Project No, Tech,X(231)2.
P——FinetReport: 19 =19 Date of Start: r“. l”s

Eregzame for 1985
1, Destign, fabrication and perfecting the copra dryer ef 1000
coconuts capacity. ( 8IX Annamslat)
Eroaramae fox 1986,
1, Pabrication of one more prototype dryer of 100 caconuts
capacity,
2. Testing of other plantatiea grcps produceer namely pepper
and ginger in small holder's dryer.
3. Design of a dryer of 3000 coconuts capacity (in collaboration
with Central State Farm, Aralmm).
4, Design and fabrication of a deryer of 100 coconuts capacity.
5, Modifying the 1000 cocomuts dryer and standardising the
drying system for cardamom drying, ~
é. Economic analysis of oopra drxying in Field condition in
collaborstion with Agril. Economics Pivision,

(SIK Annamalai)

. * + (1 . LR

holders dryer for drying the large cardamom
(3IX Annamalal)

{ L o

1. Testing the small

! . . ' '
1. Testing and evaluation of 3000 socomuts capacity dryer
(incollaboration with Central State Fam, Arn‘m),

{ 8JD BOSCO)
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KASARAGOD-670 124, KERALA
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Project No.
Tech,X({231)2

Pinal l.tpg,ﬂa xslgs- 1987
—1 Feb, 1988,

Final Report: Date of Start:

g . {SOX Annamalal)
These dryar are of'batch type' working on #mdirect
heating and natural air oshnection principles, using ary

agricultural waste as fuel. 7The capacity of the dryers
are (1) 1000 to 1200 eoconuts and (ii) 100 eoconmuts,

The dryers are mainly mﬂ:nd of (a) Drying
chember (b) plannun chambar {¢) burning cum heat exchangiang
unit and {d) chimmney with regulaters. The dryers can be
fabricated from easily avallsble materials such as asbesters
cament sheet, G.1. s + NS angler, M3 Slats, vire mesh eta,

- The detailes of the drycrs are showm in Mg, 1&2,

A, Brying ehambert The drying chamber is the upper pertion

of the dryer which is supported on MS angle frame, It is made
of asbestos cement shdets on sides and wire mesh at the base
{4rying plat form). Ia the medium holders dryer, three doors
on hinge= are provided on one side of the chamber to facilitate
easier loading and unloading of the produce. The produce to be
dried i5 kept in this chamber, [cowtl: %""‘ fRa. vk pappey]

2' LR Ao ALt #iv]e awlo i)t

%o _&cv other sroduger (STX Annsmalai)

f Ay

(1) 350 Xg of resh arecenut canbe dried in 67 hours
(11 dm‘-g g “using 240 kg of cocomut husk as fuel, The cast
of drxying is Rs.1.70 per kg of dry arecanut, The arecanut
dried in the dryer was found to be wniformly dried snd of good
quality as the crecks to the auts @cv¥cloped during drying is
less than 5%, o o

(11) Grsen Curdamomt

75 kg of fresh green cardamem was dryed in this
dryer after the msdification. The modifled dxyer consists eof
19 trays in 4 layers with a top cever. The green capsules dried
in ‘this dryer was feund to have slight discolomatiom and hence
the dryer needs minor modififation to over come this problem,

3. Depign, devclopgunt apd testing of & low ool
The small holders copra dxyer was redesigned

and modified for eardamom Arying. The dryer comsists of fueld .

chamber, exhaust fan and chinnhey. The drying chamber has
strays arranged in 4 layers in which produce wil] be spread

for drying.  Thesfuel is bumt {nside the heat exchanger and
‘the swoke is takeb out through the chimimney, The het air from

e TR P L . — . SR e e e
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3, Mlenun chanber: . his is the ohmber below the drying
chamber, and the air gets heated up in thi;.zoh-hr for dxying

It is made 57 asbestes cemgnt shests supported on BB

and plates frq.. The orens section of the lh-iq is of trapesoidal
shapes WThe volung snd vertical avea of cross segtionm 5T this

chamber 1s of trapesoidal shades Ehe volmme and vertieal area of
oxoss seetion of this chamber are 2, respectively in the

case of medium holdezs dryer gud 0o16 m3 and 0017 m2 in the case
of narginal holders dryér. AR adjustedle opening is provided ot the
dottem foxr fresh ajir emtry into ‘he chmber, . L

A Fs Fe e
Ceo Iarning cum heat gxohanging units, This unit is housed at the
emtre of the plowm chmmber longitydinally, It is a eylimder
made of 22 g GI shee* having o fimmeter of 45 em in the case of
medim holders &ryer and 20 em in the oase of marginal holders
dryer, unit is provided with GI sheet fins on *he upper
half in +he medism holders dryer +o provide greater heat transfer.
The oylinder is plpeed at a vertissl ipelimgtion of 3-4° for
amooth flow of flue guses. ,Ome end of the oylinder is covered by
s spx  dmmper with holdes for air emtry for combussion and the
s*her end is comnected to the chimmey, The agrisultural was‘e
fuel is burnt in a weldmesh tray inside the eylinder. .

D, chign;:a The chimney 15 made 57 _GI sheet and i» ided 1o a
height of 3 metwes, I+ is provided with twe butteriyy valves to
regalate +he escape of Tlag gases, *herchy comirolling the ra‘e,
of comdustion end tempercture of drying aire %he chimney is
partially coversd by asbestos rope cemented with plaster of parts

+9 avoid any danger during helndlings

N *  fhe produce to_be dried is kept in the drying chamber.
Fally matured cposmuts are dehnsked and split ipto 4w2_halves.
After draining off the water, *he #plit cups are loaded in staoks
with +he Tirs* +ws bot4om laysrs Tacing up and the rest oF the
layers Tasing dwn, arranged in driek Tashiom. “ael comprising
o both husk_and shell £s kept jn the troy side the oylinder and
. fired. The dwpper is is clased or partially closed once the

combustion o* the "ael has sterted. Tael is fod = an vhen required

+o keep the fire Wxning. .

P L

* Ca +he_fael ia Warnt, tio‘.t:!r nrmﬂi: t::ﬁia:g

8 Reated up generating a qomvectisn ourrgnte
::ugp throagh the wet produce im the dry:l.n’ chmber amd hot air
laden with moisture escapes through *the +9p o m: chapbers 4
3ial thermome*er fized just Below +he drying plat orm will help 4o
monitor *he dryiag alr temperature. The temperative of &rying alr
19 regulated a* T0°C for eopra dryimge* o .

_ATtex 810 are o' drying, t+he_shell from which kernels

iu.n 1sosened cgn de removed. fhe dxying may be oomtinned after a
fev howrs o tempering &8 the nigration of internal moisture to
thg sur®ste 57 the kernel is slower. The 05pZa oups_are 1o be raked
every two hours Tor uniform drying. Genexrally the drying is c.::i:d
out over 3 days with evernight drenke +111 the moistare oo'l*eat o
copra resohed 6% for sa’e storage. The sotual time taken for copra
drying will be 32=36 hrs in *hese dxyers.

-
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PYAN: A

The dzyess are wersniile in their wee a8 mumm Other plantation
aop proluses ke pepper,; ginger etes oan be dried,

2. These Are very wseful furing the 2ome3om season vhen sun
is not possidle. R drying

Jo Only low osst agrl, vaste is weed as fusl and higher therwn}
" effisteney is dtainet,

¥

1

4 Yentrolled essbagtion ensures cosmouel use o7 fuol,

5« Qulity of wollnee dried is smohe fres and vexy goed

6« Thay are aimple 12 dsaign and safe %o spexmte

Te Comupy veny loss spmoe ank azy tempernry shed 1o suffisient for
these dxyers, ,

8. Thay ean do fahwionte? lommlly
9 Meue are lov sout Sxyers and on Yo afferded iy medtwm and
mrgiml haldere,

2» Hoating modies Indireet hanting with agrisultural wets as fuel
3¢ Alr sirenlatinme Eatuwml atr emweotion

4e Capnoitys 1000.3200 o2eormts Poldiwm holdews dxyer
wmmml

mmulmmm'-m

”Dum,ut
%5« Aven Miw housing? Tu" fur medium hollers dxyer
05 M for maxgiml holders duyer

Quantiy
Nedium hy'ders Murginl holders dryes
Is 1S Angle 323%Samm 19 kg

2. 1 Angls xSafum % -
3e M3 dpgle 20x20x%am — 9 ks
4e M8 PMlat Y2¢fam 55 kg —
S5¢ M "Int Wxfma 12 kg -
s 1B Piat 20x%mm - 4 8
Te B Bod & mm 1k -
8¢ Yeld mash 50x75em 445 pqece Debogem
S« Commgnted OI Sheet ixiion
106 2in
sise 2 Hoae —

104 Pladn GI

sheot 190 =45~ 1 By, el
11, -~do- 186 lxd.ém - 1 Mo,
17, N3 Sheet 156 le20qenm, —
135+ AC Sheet 2xin 7 Nome -
14s AC Sheet -~ - Jebaqome
15. Xiages (M) TSem,50mm 6 Bou, -
15 . Binges ('8) Smn —— 4 Nos,
17, OX Belt, mate Bafam 2kg  ubgx 0u5 kg
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is not possidles S

3.wwmm.muunmm1mmw
oftiotonny is Sdtained,

4o TJontrolled esmhagtion ensurve cosmomsi use of fuels
5. Quality of ywelduee dvied ia smike fres aad wemy go0d
6. They are simple in dssiga and safe t2 spezate

7.mmmw'ﬂmmuumm
these dxyere. :

3. They ean be fabwiented loemlly
9. Theae are lov seut &xyers and o-n Yo afferded ly mediwm anl
mygianl aldere,

1e Type ¢ Bateh type
2, Feating nodes wumﬂﬁmmm-m
3. Alr elremlatiwm Mtwml aly emvestim

4o Capnuitys 1000-1200 covomts Jedimm holiews dxyer
w;ﬁkgmﬁl

100 sosomats o | Margiml holder's &ryer

350 ke avofummnt
S, Azen e housingt Tu  for mediom holders éxyes

o.s-’mmlmm

eriey &
Nedium hoiders Murgionl holders dryer

1, 12 Angle 32x32Sam 1% xg -
2, W Aagle xUxbam Uy -
3, ¥ dngle 20x20x%am - 9 ks
4e ¥ Plat I2xfmm 35 ks —
5cmm m - 4 8
7« '8 Red é m 1kg -
8¢ ¥el2 mash J0x23am 445 8qeae Debagem
9« Comugnted GI Sheet xlians
106G 2xim
aise 2 Yon, —

19, P1ladn GI

sheet 13G «}0~ 1 Ha, -
11, ~do~ 150 lxd.Sm - 1 ¥g,
12, N3 Bheet 139G 1o20eMe ——
13, A€ fheet 2xim 7 Mone -
14e AC Sheet -~ - Se500a0
15, Ringes (™) Tommy50mm 6 Tou. -
15, Etages ('8) 36mm - 4 Bos,
17, O Belt, mts Txfsm 2kg fPudmx 0.5 kg
18, usinten pipe7S ma — 1 99
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1« Cout 57 thw wnit R 000420

2 Uxrwoto: 1ide 12 yonre
3¢ Minioum use of dzyer in & your 150 &nys

- Suyn 3
Se B0y 9 batetion/yex £)
6+ Oxgnoisy/datak 3000 esesmate

Ts Seemtity 97 il produse/Nateh 189 kg
‘Be labowr vrequi-emint « ona $6 4

% Pl rend/ntaig 110 &y
Mm&xm Eped et
2, Anownl Interset 10% £900 0
S¢ Muinteonnoe cont/sarum 100633
900400
o ", 1
Ry 1690,0
™ m herges 55,00
5 Inbour elrivges at m.al-m-w 19,9
4o Yool ni 2450/hg 95400
AEs MEoIN EOLDERSY DRYEn
Lo Ospmm ot Tacd2hg 1900400
2 Dok + shel} 150,01
5 TOPAL RITERNS 2799
WRT TENT/ 80 212,27
come & Y AL Somee 1085

WoF ABDITIVIAL IZ008T VEAD i 106X/
Over soiling costauts » ewih

Mintam holétng sise -3
(Bates ave Ao nt 1965 rates)

12,50
8400
mm wﬂ

WEGIMEL BOLDERS DRY ™

$00.00
mmu
150 dnye

100 evecants
15 kg
NS
it ng

X050

50923
500

2933

15432
8-

P05
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thoe 490 esenute smeity dryer
ok s . R LSS

Y . g% A . O]

for its sultability

AN

™% snll holdare dryer man tested for £48 sulinbility
%9 dry large onrdnon (Amomam) in Sikkim in eslaboratim with the
cnrdnmom honrde This dxyer dries 50 ¢5 100 kg of “vesh
oardnmon in 19 hrse to 25 hes Orom the 857 t9 8. nsisture content,
The fuel? emsumptim wng ‘sund t9 be 6§55 less than the esmventisnnl
pethod 9° direct smohinge The srigimm) eslowr 5f dsep wroom and
the aramn vere retained by &rying in this dryer vhile in eanventiooml
Mt o of dvying, the eslour as vell ny the arsmn vers fynd
groatly last/roiuced. Tho copt of drying -er k3 of dry proluse
is los- by 10-40. By uaing this dryer, sno oan additisnally earn
R8ed40/ 18 23,750/~ per hn,

™he small holderm 4rver vas tosted far drying peprer
aod girgor. 60 kg of fresh poprer oould be dried fyom Ti% t9 6455
saisture content In 39 houre, Peelad fesh ginger wns dried in 22 kmues
hours in this dryer. Herve the aanil holders dryer ¢an be used ms
a mlti crap dryer.

Se Degdin of 134 eget goory dryer multable for lage holdtngo:
LW BGICO)

' large pizo o¥ore dryer of 3500 cocumts casnaity
guitanlc far Irror plaat~tise  mud a%arermtive proocesing mnise
bre boon fasiomwie. The dryer s an indirnet heating mturnl
eaavection ty ¢ Aryar usimy mgrl. waste mu Duels The ovemill
dimontion oF tho fayer is 40 2 Seh m X 1 Im with the drying
cham'ar volame 37 3.2 e The injodtwi ir “low theough the
dryor 1s 3435 @ /odne at a temrarature of 60°C, The aomraximete
estimiol coet 1t DRell,200/-c Tho deaign dutalls o7 the dryer
have besit siver 9 Central Stnte “Ard, Abwlsn fov the soutribution,

Baon s 97 nor-nvnilability 57 the man power in
Centinl Clate army ‘relam in 1967, the oorctraction work was
gtrrtnd unly al the end o0 be yonr.

1. xuow the sultable simole proceiuve »f speratisn
of 3200 oveonuts crpacity dryor so as io get zZaod oulity
espren in shart Arving time ~:} nlss 9 inue tho effect of
heat irentment on drying rate o7 oorrm, trinlc cexe grnd:cted
in sl holder dwmewy dryer, medium holdurs drier »nd In
hat air free e>nnecti-n aven.



In he oven swdy, Ue entive dxying Wne was divbded into
three fhases and ench thoses &Lfferent dxying temmwaiture ware tried,
e f511wing tmperatare somdinatisa vere found wore suiteble.

f— o o [o— powy S = L g S0,

A -]

Trial Temperature in *Cat diffevent phoses Tatal drying time
o, ¥i®h &rying time in ¥rackets in hour

"hour !
I b4 4 III

1 70(6) 60(6) s0(s) 2

2 70(6) 55(6) 45(9) a

3 €5(8) 55(8) %0(5) 2

4 65(6) 55(6) 45(0) 22

5 so(s) 55(8) (1) *

Ir &H firts day temperatare excesds 70°8 e
eolsar o5f the ®wpfa vill dhange o ved. If the fivst day d&rying
temperature is low, the microbial infestation will be there.

Ts enfire this result, trials were conduoted in 400 cvconuts
oapavity dryer. It wos decided to naintoin the temperature at the
bottam of the drying iember {5 as followss

Tday 6045700

II doy = 55 ta 60°C
IIX day < 43 %o 0°C
IV day = 45 t2 %0°C (4f necessary)

dimethxiidintnthiairnamit santune) sawnaehian: yiiaeucihe xionnanetine x

Sinoes the dryer is natural esavectisn typs, the temperature
distrid tion is not nore uniform both vertieally and horisontally.
Therefore the drving air temperatare is the plemmm chamber (Just below
the Arying chamber) 1s maintained as followss

-

e o T S Wi ey

Doy " Fasl feeding rate Total conssaption

Momber  Welmht (ig)

L) g A - e g

1 2 %0 24 lmek for every 15 min. §4=-80 16-20

II litnzmnm{g%. 564 12.26
for ev

171 14 to 2 husks for z;z:u. o12

v wldge 3648 9=12

o - e —— .

184-240 #6-60




obeexved that by using weld mesh
8 dryer, the osnteal portios of
Thersfore £t wos
nath 2n the vild neth 40 get move

tiom.

m
is getting more heat.
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hmber
the wire
txidm
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Approximate expenditure incurred in the Project: (Give reasons for variation, if any, from original estimated cost)

Since £t I8 the centinuavion of the e Toch,2{231)
thete iz ne separata fuad m.tlhtt::,,.“ *

14,

Publications and material (one copy each to be supplied with this proforma)

a) Research papers
l. 83X apgamalel, MY Sweey, *T Patil 1986, 0«&: '
mé development of & netursl mtn'tm low cost drysy

b) gopulgr “!Irtmxgg
{2at] Pypar prosented fn the PLACFOSYM VII, hald at
Coona 1980,

2, OOk,
<) Reports
1o Inscitute snnwel repor: for 19€% te 19e7,

d) Seminars and workshops (Relevant to the Project) in which the Scientists have participated

(1) Stlver fubiles eomvantion of Indise Soatety of Adrl. tmgineer
held at Bhopel 29431 one, 1988, nikd
(2) Viz symposium on Plentation Creps (PLACHORYM VIDO held st
Commony 18«19, Oct, 19898, '

e} Material developed (su;:h as new va}rieties of crops or breeds of farm animals, implements, products, etc.)
LY BBIAY . X

{4) A'dryor of 1000 ant 100 cocoauts cepsaity waing agtl. veste as
;(Mmdmhmm«nuhhwmmumuém

i) A lov cost cerfamom dyysr suitstle for swell wlters,
(418) The swall Wolders dryer wae :ested to Mnow its suitabilicy
to 4ry lerge cardamon, peoper,

g ginger,
(1v) The fueld feeding rete 1o gut good gquelity cepes is the
store dvretion,

15.

Deails (Nos. etc.) of Field/Laboratory Note bcoks and final material ard their location
Al ot A )

The eupetibental loghooks are sveiladle in the Tochaslegy
Section of the Llas:itute,




et Nl

of this project:

The drying time csn be decreased by adopting electrical
blomers, thereby tlu dﬁdm of the lryu will be

_increased,

17. Signatures with name of Project Leader and Associates:

=T Esfw\f\ P\/\« PN

T g

18, Signature (with comments, if any) of Head of Division/Section/Station

MMKQ.V@E_

(K MATHAVAK)
 EEAD OF SECTION

19. Signature (with comments, if any) of Director:

(MK HAIR)
DIRECTOR

- .

16. Comments/suggestions of Project Leader__gg&ggding possible future line of work that may be taken up arising



