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| _'mung et teada in mw to msam m o
~ during the nmm ‘of abundance for the eon=
 sumption daring the season of’ amm is o
“an old arts In India this ummy was

meh Mtly uged &n olden dm; The tradi-
 tiomal m fruits like Kokam *Ambapoli',
‘mm and dried mhxem are ciuqmnt
'ﬁ«ﬂm of our mﬂw’ m«mw of
aehwzat&m tumuwg . .

o &m words dryer, evaporator and dehydrator

' m at present used as if synonymous therefore

5 ;vsi;ﬁat this stage it is essential to elarify the
- _. ;ﬁ“' fference between these tamalogiw; To

- :v3'26¢by&z‘at¢ means to remove water by any means, .

 squecsing ammm or evaporating, Drying
’mm mmmx of all possible liquids, water,
‘other, aleohol ete. from the solids, Evapora= *
tion is drying not under well controlled comdi=

tionms of temperature, humidity and air flow,

"mrua dehydrator ensures mugh contrqlled ° ,.
. conditions. In this discussion it u. too early
to say what degree of m:*mzég e&mum. |
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We are tming at, hepet it is '.pratei:re;a $o
9 g
call the.machiné a drier rather thén a de~

hydrator or an evaporator. %

‘Just as'the oivil war stimulated the canning
mauatrx the Boer War and the First lar].& War
atinulated the éehyd:atisn industry. To con-
serve “thjo éarge space ‘enormous amounts of foods
were dehydrated during the two world wars. In
Gernany in 1898 there were 3 drying plapts and
in 1917 m;g were 1900, It is this that
1mr¢asédf h§,i' ability to mmain her food
supply ﬁduting 1939 to 1944. To give an idea
of the ﬂwo conservation may I inuatratc :
with an example. A ton of appricot in canned °
form migha 2850 1bs and in dried form only

400 1bs loaving aside advantages, due to the ”
less eoatly anﬁ 1ight packaging. The most
ocanomical uthad of drying is by aundrymg .
and a mjority of driad fruits today- are sun-
driaﬂ. But in many oondg.tim the use of
dehydrator is more advantagoo?a to stm.drying.
'rhi advantages of the dehydrator to sundrying
are as follows. e ._
1) Dehydrated fruits when aoakad ﬂsenbln the

» : ;
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~ cooked rmh £ruits more m the amma
‘mi 2) The, a«hydza%d ma.m are’ greawm
‘ .wﬁr ‘more, smﬁw amﬂxm, 3) &w& 1@4
- aﬁdtrmmmcéaﬁmﬁhOMim amm
spread a«mw in the dshgéutam i} 1» txm _
seasons of urly rains the. use af My&mtar
prevents the losses due to rains. 5) Mydrm-
( %ors work m.mnamt of am:mm@ condi~
tions. 6) Mydmwm mwmt the loss of
magtw ammms as &wing tnc mmdrng' &ﬁu tﬁ
mwmﬁ.m or tsmtaﬂm. ‘

In India due to the undeveloped transport
~ system fruits produced in the rural areas
camot be transported to the cities and .

_athiw ?Mglat the country in rxfmh cmﬁu&m;
= hazwo aifi’am‘k 9&3&&&%&% methods are to

4 to ‘pwaem the excess of fruits
V',"Me& are Mﬂh waste otherwise. If one

~ goes through ’Em dxstrimw&ae crop pattern  °
of Maharashtra it becomes guite clear that

- éiatriat of Ratnagiri cultivates certain

fwits which are not cultiveted anywhers elle
in the ﬂa‘ta, o;t which m lango s.a hw apwi*
a}.ity that has become a mwm mlthrﬂx. The



. Mﬂwmﬁ mm mvy hn}a m 'tmwzﬂ m
krﬂWﬁ béen & problem. maiéca most of thma
zmm are’ mnaa aurmg m mmz mﬁa
~ 1s-also the pmpwaww nama m,- sht mx%
~.wmwm Due ta t&zx mﬁ ast tht ﬁmw m
mglae%é mﬂ .waatd; :zs a uvxw is mxm
06 to ﬁ«hmwt these tme; the mtm m
Yo reauced and it will also increase the .
~ income of the ‘poor farmer at this areg. W
an wum is mﬂs xmm w éms,su a &uhww
tor keaping in v&eu ’&m aztﬂﬂm m a ﬂmm
in R&Mt& éu.atxiat in m sta'lm a:
. ‘Wmmym

D c berary ‘ ’ -
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- ‘, a potential to nurse mge,ar cateu grooves.

oo ¢ . .

!ho diatriat e£ Rawri :la a atrxp abeut

175 nnu leng and 30 miles wide mtucn the

, 'aghyadryl' ana ‘the *Arabian Sea' mtaraeahd
in many plaeu by the Sahyadry rangu right

up to the sea. The land can be divmod mto =

fTour paﬂa. The flat barren table hnu at
tho hoisht of 1000 to 2000 feet, the n:.epu

N

axa whioh m feund w. Oat.n, Jaekﬂmit
trees, aecp valloya thickly amrercd va.th
eaeonut. Mctlcnut am kokan mharen. and
lutly the plaina mar the mouth of the rnul
or nmm \mero rieo and ngitablu m mm.
mwrs of thia m; run for at the ‘most 60
miles beforo they deliver to the sea the hugc
runoff of water that they collect from thur
catchments where average annual rainfall is
barely below 100" The barren table lands
that are covered with naked »tma with a few
'amhu here and them are eommered to have

" B#m the slopes are not fully utnigid by the :
- mango planters due to the uncertainty of the
 merket. There is a potential in dried kokem

~ to'capture world market if i¥ is processed

. pmpcrlya 1t should be possible tovmw .
mmmm in the eocm'& wvm meamm to

."‘:



‘one oz thc mge ozruza M dried’ mhfnm
hm & mﬂmu mkﬁ. !m iatredwﬁm
of uhydutox in this area tﬂ.‘.u enhance ﬁtb
ymum of dittcmt !zﬂﬂ pMﬁcu in m
nrknts leading ﬁn mu careful cuuxvn&&
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&emaw o
“Kokan  Hot mw
T -
ﬁwmm%a o
E%tlanwﬁ 1000 hectares
. Omiom . 300 ‘:"c: L
mm« “z.sm "

: mr 300 w

mlﬁrm - | - -
,m aemﬂs.em to tm,,[ma mwh at. wm *
’ym, h@mn gram, black g:m:, m, chevli |
are wltxvam mm~ &w&m lan}. 0il
1 ‘Otﬁﬁl weh as Kmrat&; Hahua, oma:h and Kokam
. seeds are at present not properly g‘wﬂm
;}m 411 of them have %o be drie at some.
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stage or tm other, sxmxany the hahw on
~which cazmat bva acld in the meal mark:et

em he dr.ted in the driare -

ﬁ‘he aufamm frus.ta that are dried are
*3118%4 imw with érying ratios ata. wher*

svm* maai’h}.e; , , ' :

apricot ,
Shakarpara variety is dried in Afganistan

- and sent t‘é Indias They are cut into two _
Balves sulphored for 16~20 minutes and dried °
for 10-20 hrs at temperature at 57°C to 68°

(136°F to 156°F). fThe yiald 18.15-19 %
by might.

-

Banana is dried raw as well as ripe. Raw
benana is sliced dried and floured. Ripe
banana is :@@&1&& sulphoured for 15 to 20
minutes, and then dried for 1820 hrs at

* 54°C to 719C (130° to 160°F) into banana -
figs. The yield of fige is 14-20 %o .

@
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In m.«m ﬁhwy are p&am at gmxg s'tm, s,w. 5
mn the ﬁpa tnm brown cure on mats za:ﬁ—- ~

B ta ﬁ am and dried. They ea& ba p&akﬂ .
3 w 4 am ewlior dipp«é :m Kaml mﬁ.w&iw

f(em to 28 m for 30 sec, to 2 mmx and
dﬂ.ﬁq , : = V =

ﬁxapot

wgo mbw of su&l«aa mmn grapcm
ammed to xw. from ugmam They
am hmg drzad m &ax*k rooms abi@h are bawoz
&n tas% wm the amriea ones . llanm or

_ mm are dried large auﬁm grapes which

' are lay é.tp;wa before Mrymg In case of
aaky&mtim they are waaixzma, sulphoured

. for 30 minutes and dried for 20 o 30 hrs

‘at 686°C and 82% (15@% and :wa%) . &m
yxe:.a 1s 2127 % . ] -

% P

Jmkfwit - , ]
i‘lm Jackfruit bulf is sliced the seeds are .
removed and dried, with'or without eulphouring
- ox the pulp can be dried as sheet or %l&h;ny
. sundrying it takes 8 days for the jagkfruit to
| dry in hot summer sun for 6 'bo‘ v hours per day. -

@
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 Qurebility.
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The market of drted jeckfruif.is not yet/
.explam& bt:t 1t’1s uxpe«sm SNV .

agbnn maxkut* | ..

Hangoes are dried in both ripe aé'uaa,z -
'mhw states The raw #aagaéulaxn ti&aéakan&'
dried after ‘or without salting. The dried
mangoes can be yaaﬂ&xu& to a&d ta the eiahna*
By aﬂadxying the raw mangoes tax: 8 aaaﬁ t@

: ary at 6 to ¥ hours per day of hot summer
sun. There za a lot of auwz.earauen cz

_ %ka wur maagn due to snudrymnc¢

Ripe maagavx;ariﬁé‘qith;:van slices or in

layers of jﬂi@ﬁVaﬁa"sngar\au ' Ambapoll’ e

"' Ambapoli of 10 layers tukes n&ﬁx&y 15 days to
ary by sundrying. Ambapoli has & good intérne
,al as well as export market but'zgf‘§%a



: xakm " P T r // ‘

Kakm like mx*ms w used in Im:a as.am

for k;hattaa tmteo The :z*ait 48 cut to Wﬁ»

‘the aae&s and Jjuice and the naa&ay akxa is ,
\ amea m;- tmar days in tke summer mm to nhat

© 1is locally called as 'Ghul's The ghul is then
soaked in the Juice for two hours awl drained
“for 12 hours before dx‘y'ing it for a daye This

' proeadum i_a mmw&aﬁ 3 ta 6 times for a geéd
qua’lity kakm. The aaa&a m ﬁriué for 15 am
ta extract oil i’rm m. ﬁ‘hm ©il has a very
good export market. The yulé of kokam is
marly 10 % of the fruit's niaht. e

Chikky
thmk not a wry mlalar 9:3@%@: in mau
'eha atﬁmpt of drying chikku ham bnen made
zn meem ysm. ~ The chikku f:mtt has a good °
ixmrt mket mﬁ ﬁwm is always n paaaib&*
Mty that da&y&m‘cim eﬁ‘ emmaaay be
' payulwimﬁg

E@Mla nut " .

They are psaleé off m manually ami dried
for 33. ﬁaya 3.n hot smr sun and the hm
stone s.a tiaen :mmatea from’the dry ﬂ'&m&t

. eﬁ?‘%i’q . - @ ° .

*



| MW 15 vorla vas 11, Priar and Von'Holten . .
Mwwwsi az M&famu axxawa &t a W |
@m aﬁ |

‘be m.gmmc for 1 hour uo:s:m émm enm
at 65°¢ ezw“m in air m& of 600 ts/
m émg raﬂa is &zh

-

i
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Peaches

. ?mhﬁa are cut into Mvm and wm& &u&*
| *.;mma,m! 15 to 20 minutes and m &r}.ﬁ
 betwe  ""5'~§3‘@ to 68%C (145°F to 165%F) for
- mw 24 hours, The sm.e i. 14%% u% g s

@

mm ' . o

Fears arve peeled cut to halves and wm and

aalphwm for 16 to 20°minutes and then m
at 59°C to aa‘a (140°F to 148°F).



v

90 minutes, blancked in boiling:water for ¢ -

: honra. The drying ratio is 18:1.

Vegitables: . : - f

- Beens ’ o

Beans are cut blenched in stgam for 3 1o s mine
a.m‘! dr:led to brittleness. The drying ratio is .

) 99

v

Bj.ttergwm (Karla)

It is cut into 0.26" thiek alieea, blenel}eé
in boiling water for 7 to 8 minutea w dried
t 65°C to 7% (160°7 to 160°F) for 7 to

9 hours. The drying ratio is 2611, ‘

. Brinjal

Brinjals are cut length wise into 0.25" thick
slices, immersed in 0.6 % solution of 30, for

-

to & minutes and then dried at 48°C to 54%

| .(120°F to 13¢°F) for 9 to 11 hours. The dry-

ing ratio is 33:l1.

Cabbages

=

Cabbages are cut to 0.26" thick shieds, blench='

ed in steam for 9 to 10 minutes or dipped in

‘boiling 1 % NaliCO, solution for 2 to -3 minutes

_and then dried at 59°c o es"e for 12 to 14




'l‘hay are aarapphd. cut to Q.ﬁb* think nl&«a.
: blenched in boiling 2 to 4 psr cent mla*ien
of NaCl for 2 tc 4 minutas and dried at 08°6
" L te 74°C for 14 to 16 hours. The dxying

ratio is 16:1.

9

< 2 ; J

“ Cauliflower
" It is cut blenched for 4 to b minutes in,
s geiling watoi, steeped in 0.5 % uola;::lm‘
| of 50, for one hour and dried at 59°C to

62%.
Garlic . il
The individual buds are dried at B7°C to
59°C. |
®
Knol=-Khol o | e

l'hoy are peeled cut 1nto 0.85" thiek slices
and dried with or without immersion a 0.25 %
892 ‘solutio:i for 50 to 40 minutes. Drying’

°  temperature should be between 54°C and 59°
" for 11 to 18 hours. The drying Lo 1s '
1931, . e e

-




%&“ ma; anees af onion m 1mra«é m

% solution of NaCl for 10 minutes and °
aried st 59°%¢ to 68% for 11 to 13 hours,
~ If the tam@amﬁurﬁ ‘ean be kcg:t 1awor than

54°C one can better results. The drying ,

ratio is 10:1. In roeam yem a number
ef people have started éehyérat&ng anwn
i.ﬁ xM’.ﬂﬁ . ‘ )

Peas : _

Only tender peas or salmwdblmehad'_fé# .
1 or 2 minutes in boiling water and aried :
at temperature not exceeding 627C. :

?etutaca .

Potatoes are peeled washed and wt‘»te 0.25"
thiek slices. They mvkoz:t in 0,06 % Mlu-»
*kiw of mtwatme‘kaﬂvbmu}@hzm to 'xamwnt
. apaiua@ and then in beiling water for &w
5 minutess They are dried at 59°0 to 66°C,
for 7 to 8 h?ura wit_h a tray 1@5&155’1 to

@
% - ¥ ) v
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1;& 1b/uﬂ» me ax'yms ratw is ?:1. 11;‘

4 13 aaamﬂa& w store it in mn kaa amh
as xa.. The ratata dehydrating unit at mvstk
or Nagpur has not been uhlc to wat&:m 1'&*

> swl‘k because their w&aaa are M.sh nmamd |
- to the othn: ewntrxaa because of wh&ah 1‘%/
could not get ax;m-t market and in local
mkct people are relactant to buy Mhymt&i'

, wﬁa‘kew when fresh m%atou are atulayh

ymr wmﬁu : \ | o

SR L
© 0.25" thick slices are first dipped in 2 per

cent NaCl solution for 10 minutes and then,

voiled :m the same before drying at 65% to -

n°% m 9 m 11 hours, The drying ratio s %
ade - ;- e
- Ladyfinger , | . ;
' Ladyfinger are dehydrated in India ‘in recent

years. ’




. 8Pinaeh 9 . . - o»-‘ , ‘ -

’Thc a:ymg ratio is 2211,

; The leaves u-c dried after steamag rm 4
‘40 5 minutes at 62°C to 689C. for 7 %0 8 hrl-

o 4.9

“Tomatoes _
Tomatoes are boiled for 3ﬁ: 60 seconds ,
;eelad cut into 0.256" thick slices wt:.teh :
are dried at 59°C to 65°C for 9 to 10 hours.
‘The drying ratio is 27sl. If it is to be
powdemd it need not be paalu.

Turnip
They are peeled into 0.25" thick slioos_

immersed in 0.5 % SO, solution for 1 2 hours

blancked for 2 to 3 minutes in b’oum water
and dried at 51 to 57°C for 11 to 13 hourse

]

N4

Mushrooms oo

This tasty vegitable full of protiens is
fast perishable and is the urgency to pre-
serve it. The drying ratio s about 2051,
., Mafco has some plans of cuitiv?ting ond .,
- drying mushrooms. Though it is complained

J
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. of bacteria present, temperature, air sa;ayxy;

. g‘a .v : | ,q . @ | e 0 J@ ;
'PRESERVATION METHODS . _
The fruith get spoiled due to Memwasanim -“ ’;":

The growth of these ergmm agmﬁm mbcr,’{"‘

miatum content. Hence spoilage can be .
reduced by méaaing the number ef micro= .
exgam.am by different mthaac. At lew 'smﬂ-

perature the rate of growth of the agganim

is very small sm}.wly 3.1' the concefAtration
of éiwalwﬂ solids is more than 70 % it

' developes gx_aatox osmotic pressure in which

the nicro-organiems camot grows Reaction

in contaet with air mmn’. the growth ‘ot
ﬁembie bacterja. Thus in case of the low
%mpamtm /zwagu the m&emwrmtsu are
not n:ma but their g m is atapm* whan

a tmit 13 d:icd t&a ewaemra%m of ainsalvcﬁ
solids is increased ta more thm 0% . Use
of antiseptics such as augax salt or vineger

also increases the concentration of which |
mlt concentration more thm 16 % acts as .
piam for m&exe»ergmim. Mdiwmwn%
or bengoic acid also can be used as a pre=

| sexrvative. The samne pﬁmzplc is aseé f'mh

pmsuwat&m in form of squashes, jm. amp 7
’ concentrates, and canninge. Hexose aggm _
;mav&de. food for bacterial growth, therfore,

5
s @ 9 J 2
v 9 )



thc z‘ama eam ?u ;mwamq ’w@ W%w
this sugariintd alcohol or lactie’ acid by ,'_fﬁ
imta‘ﬁwm This p@&m&ﬁ.ﬁ &n made use .
‘ of in maaﬂaﬂw of alecholic MWW
" es Sawerkrauts. Pasturisation a&m a
: hutxng to a ‘ﬁmgcm%m at which Mﬁ @f« ,f
-&ho bacteria mm be killed and then m«
m Wem weak Sﬂrﬁtaqﬂe& mm |
kinw all orgm&m Msm’h It m m
;.y | am by heat and dmm it is mt m&h&a
by elnetmmotm radiations
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. mwwing is &&ﬂacd by svay@rstxnn. aﬂe&xﬁingd
' - kinetic theory a phase traas&t&an like
«ra»eraﬁian earruagenﬂs to tha passaaﬁ of

mn&eealaa of tﬁa evaporating subatanse zﬁenu
liquid phase ta vapour phase. This is net'a
. | ‘bne way traffic but is accompanied by return
'at some Of the molecules from ‘vapour ta 1&qg1&&ff
" shases @ an average the molecules ik
pass from l&é@id ‘to vapour phase are those
which posaeaa k&gher energye. To increase the
rate of evaparatian it is essential to acti-
vate %hs surface molecules wi%h extra encxgyo
Latent hﬁat of vapourisation is the heat
xaqn&raa to tr’f form one gram of the evaporat=
ing liquid ﬁ be transformed into vapour
phase at the boiling point of the liquid. o
Latent heat ex vapaux&aa&ien of wamar is :
539;&6 aa&/gn» Rate of, ava@aratiaa can be o
increased by xeﬁaeting pressure or by em;lay»
ing vacuum. The evaporation rate is alxa
governed bw\humiéity and tne air vslaeity~
Greater the veloeity groatar is the rate of
' evaporation, but the veloeity should a»t<he
very great so as to drag uith it the éxying
. k fruits. | ' L ~ .



The evaporation from the food anatwi;lv differs -

- 'tx’m'thaz fz“mw & freé surface. The rate M .

~ emﬁémﬂm under the same condition is Jmaa

for food materials because it takes tm for -

the water in the interior of the rwa to em

to the amﬁm surfaces. , This ;mmsa can

be accelerated by cutting the fm.it ime :

smaller piecess The rate of am ean alw

be incredsed by inereasing the temperaturs

i but upto a certain limit so that m aamtiﬁ
tuents of tm;\ fruﬁ do not un&wge mn&mbh
‘enm%, The &ry.tng rate also amt ?u ,

increased to lmuch so that in gives ,rzae» to

casehardening. ;

/
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| HBATING MBTHODS =~ :

L

The emrgy@ t¥o activate the water molecules
in the fruits for vsmuuaation is 9&%:&&3
m form of heat energy. &’iae aaaim'k and
chaapes% way of doing so is to amm the :
fruits to the solar radiation. This is a :
direct type of heating with a limited amount
of heat Ilows It can be made more effective

by mnemtmting anlar heat with the help of

reflectorse &,

Biwleetrm heatdng or microwave heating is a
modern methos of quick heating during which
high frequency waves ymctmﬁa the matter and
stimulate instant heat energy. &‘;ﬁe frequency
range is § to 2500 me at the voltage range of _
3000 to 24000 volts. Peas and pStatoes can be
cooked on it in 2 to 5 minutes. This heat is
produced es a result of irter molecular fric= °
tion due to the vibration induced hythn
ang electron.magnetic field ':lgwtm mole=
cules ut“ the food material. [This is very o
exx;miw instrument. e~

«.\“



- Baéiant ggaszna is anathar mathaa of haazing"
An which the’ emmitted energy ia ahabrbod and

: -
converted o hea% energy. Eu;sszen t&m@ar&*
ture ranges from 620°F for long wave-length

" 40 4073°F for short wavelength tﬁﬂ£;£$@$*

The efficiency of long wavelength rgdidxiwa}

-

‘is greaters

Other methods of heat transmission are direct
hsating and heating with hot air or superHeated
stean of whi@h the former does not have control
on tha tqmy&ﬁi%utt which is very essential in
our case, Heating with hot a&r is ahaa@ar,
more eantwﬁllaﬁléﬁ results in gradual drying
and the alr also performs the function of
carrying the varéur awaye The volume of air
required ta'gaxry heat to the dryer is nearly
seven times that required to carry the result-
iég vapour away. Hence volume ofs air required iw

is calculated according to its heat carrying

L

capacity and not the vapour carrying capacitye

Air can be haatéd'by st;amwpiyes, electric
filaments or products of combustion of gases

‘0il or woods These prodwcts of conbustion can

be directly mixed with the air, to indrease
the efficiemcys - = .

e
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© There ar\w ma:%mly two mﬁmﬁs dt obtainmg .
air flow. 1) xatum} draft which 18 based, =
on tm tm%emy of hot air to rise and °
2) Porced draft for which a motor is :
required. i .
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, Kiln Drier, / =

Qhe fruit in layer mwt 3" to 1&“ are spread
on the floor of agm.ﬁ' storéy and stirreds The

'imastomy ‘houses a furnace room where air

is heated and rises up through the previous
Zloors This can be used to dehydrate soft
fruits. ~This is a natural drax® dryers.

W ]

@

A\

o

Tower myw

Bach stack iz this dryer holds 12 trays kept
one above the other hot air enter from the |
bottom. The bottom tray dryer first and is
removed and a tray is entered at top. This is
also a natural draft drier but to‘accelerate
the drying exhaust fan are being used in many

ﬁlwiﬁi ®
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= CLLT. ﬁo;%my. - L .,
- ngms Qri.az u . e
in apemtwii this is fmt much different from .

the tower drier but 1(01' the hea‘king ayats_m

~ The heat is provided by steam pipes or electric .
filaments between tha}%e trays. The onhe shown -
 hére is of the overall size B4™ x 37" x 20",
 electrically heated with 3 kw heating element

‘«nd 1/4 HP fan will cost near about 2000 to
2500 Rs.~ The total drying area-in it is
44 Sqefte | :

Oregon Tunnel Dx{or ‘

A series of parallel slopping narrow anam’bem
above a tamwa room in which the trays enter

at higher and cooler end and lean at the lmmr
ends Each tunnel is nearly 20° lemg.‘ This is
a nammi draft dryer but fan is How-a-days

used for recirculation.
© : ‘ 9

V&ﬁﬁ%ﬂ Drier : ©

Ekmugh it is awﬂier it mcole:eates “the dry=-
A g htger .

ing process due to the vaeam and aiw,zt_ﬁa
¥  oxidation. The laboratory model shown here
! gpmvmsla 12 sft. drying area. The cost e} .

_ this model is about 6000 Rss Z v



' 'mle &aeiw.ns a‘wmq{ the scals of pr%wn

\  it wad

be set

G &ﬁl smx@x

)

:talt that a liapge scale aehyﬁmw:: can
ap in the 'hl aka. %am where ‘the raw

material can ba trmyertﬁﬁ 4o and pmeam;

But this will lead to the eammﬁmﬁw ax

_ 4ealth in the hands of & few who have the

~ pesources.and concentration of wa2 people. te
(] b

these tows,, in the same wey as the cashew

 factories wi.h a difference. The cashew

factory muws employment to the workers all

mam

the year whereas dehydrator is a season=

al affalir. Again the investment z.y&ng iﬁh

ous pro

for the rest of 7he year is not an advantage=

roposition jeading to higher production

over heads. Besides during the days of the

hww the labour is scarce. 'xhe:u are extm

gharges due to the transport of tm raw mater—
ial whioh add to the gmasxmiqn qoste '

% 4 the scale is pased cm tha gw@ueﬁm at a

)

v:.uaggo the transport has %0 ve marusl due %o

difficult in-roads and +le -labour *gm‘hlm are

tha came. Besides there cannot be any gtandard~
, matmn about the raw m%ﬁal availebility in

@

village ¢ due to differences in the wlme of

o ‘ . J

e

@
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. cultivation and yield, It cannot be over- -
looked that’ by introgucing mess prﬂuet:lan =

~ technology in this lﬁﬁle‘by m will be aaiag

méustioo to the human skills.

@

""»'»‘Qhe greateat typc of exploitation is in
robbing paeple of their capacitiess .,('GtJ
» their hands gnd feet' as maham Gandai put
m. I+ wb*tho Mahatma's approach that
T needs revival aaaardina t0 many a moderm _,
thinker. He said, 'we do not need nass | '
production but the production by msu'
The groutnt xuimn of Mt are the
human baings. who are her aubjeetu. Our
country is mw on the cross roads and it is |
high time we atoy employing western 'uchmleg
blindly /) because it wes not cwlna out of
 the envirobments similar to ours.. We should
start our economice with the people and not _
~with the other mourccag‘ As Dr. Schumacher, , '.‘
the eminent dovoiafmnt oéoﬁu&ut sha. o
*India will have to learn to make 9;:;11.2
machines, big machines ménc%d to human ~ |

0 scule's : : _ e
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| - ‘. The maiil character of the yackine will them °
. ve its simplicity, Omly through which the
. . masses will be educated. . .

" 1f one nachine has to pess from one fanily
. to the otier due to the men-machime-emotidnal
= © “ bindings a typical soeial force in ouz country,
- , , wﬂi"lmé\%@q new social organisation such
: - L e aaapera%vs marketing ;:manieaﬁsn._' or
further a social movement. &naﬁ a machine
can be 'mplayeé to evolve a new social ;w:ﬁfzch
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PUEL ANATYSIS ~ .
A family ax five people will pee1 off 500 /3
of kokem fruite per day. The &rymg r;emity
m 2,76 1bs/sft (1.25 kg/stt] of dry kam-

o ~Ares mqaima for drying= 80 sft (745 8)
migm wise mmw%m eamwaitmn of kokam

7ruit is (approximate)

o s m 40 ¥ ' ,’
@ Pulpy ® 40 % - ,
8&0&# 40 % ,
‘5»16&& ! 20 % '

The dry weight'recovery is 20 % of the weight
of fruite -
. s Drying ratio = (40+20)120 = s
In absence of adeuate data let us take it
to be &l | !
Hence the water to be vapeuriseé = 330 tg »
%a yield 100 kg dry fruit. ' e
‘ Maximup temperature allsm& = 70°¢
 Room temperature = 30%
' Average rise in temperature of

water in kokam = 2332 = 20%

Latent heat of vapourisatiom -
of water = 539.55 cal/gm

syaeiﬂa beat of watm‘ =1 eaa/ga/%
. . Heat required = 300 (ﬁ&geﬁaﬁlxﬁﬁ) kcal
168000 keal . .
= 670000 BIu ’
sl .
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4
| Adr required to carry the hpatyenergy .
: mass of air = s
e’ v : : )
Q = mm to be am&a& ‘ | o

Cp = specific heat of air = eaaav /
tg = the temperawm of alr '
T4y = temperature 0 whi oh the air axepa -

@

= sm% kg
The drop OFf tmgemwm is asaam{‘fv ’m k
22%  (aQ®M)% ; o
Volume of air = L o= density of al.tsx
Soe . - 1,298 g/l

o

/= 62600 x 1@3 utra
= 62600 u°
= 2200000 oft
H the air is %o be supplied throughout the-
: arymg operation, which is %0 be finisghed s.n
two days at the rate of 8 mjaw% The flow

S

of air requive is

9




J ; :
_ Accounting for Msse;a cool ALom# (Jvoruﬁlei)
fan with. a.!.r delivery 4680 m /hr. :
Sweep’ 400 m and 1275 rpm vill be best snitA.
Price is around Ra.eﬂa,(- This much aJ/ will

be more than sufficient to carry thie necessary

<

a7

moisturee

Cost of dtttcxﬁnt emrgy

1) Electrical Energy Requirement .. ™ .
% Bfficiquney of electrical furnace = 40 %
' | .'.&‘knozjgy requirement = 490 kwh

o'« Cost at the rate of
4 p/kwh =196 Rse

| /

2) Gobar Gas _
Ehtl locally available fuel with comsl-b
tion of 66 % CO, and 45 % GH; 620 n” of
this gas give out 1,87 x 10% keal
o . Puel value 8000 keal/m®

Bfficiency of heat transfer = 40 %
B ‘. Heat input = 420000 keal
.+ Gas requirement = 140 n® .
= 4950 oft
A normal family (The one we have assumed to
be the production unit) can produce avout -

v

60 oft per day J
© ', If all of it is used it will take
B’bém to dry 100 kg kokam. :

J

v 2
4
") : -
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j 3) Natural gaa or atmz amim gas«a . -

| Ezﬁewmy of the heat trensfer = w V. - ’
. ?uaxvalue ' uuw@kaal/kg i»;*"

. ,»Q..mﬂmwmsammm //

" © Cost st the rate of Re.125/kg’= RsudS.E

4) Diesel, Kerosimeor Furnace oil
- B:ffic-;amy of Ms‘k trmfw = Aif‘?“
a4 m:m&w ?ﬂlﬂi - = 10,000 keal/é:g
ramaae 0il price = 30 p/kg
Price of Kerosine = 80 p/kg
Fuel required = 48‘ kg
 Cost of furnsne oil = 13.2 Rs.
@os% at ksmam = 33.6 Rse
@ht eaat u:f the blawx of this eapwity
will cost Rs 2600 (Bombay Furnaces)

. 5) Wood as fuel ; ;
- ' Calorific value = 4500 keal/kg
Price of fuel wood =-§0 p/kg

@
@ . ] .)‘3

¢ e s Wood fuel requirementt = 93.6 kg

e ‘w - ! Q‘q Fuel cost - R«%a‘fﬁd?ﬁ



. 6) Use of solar emrsy s Bl
The ndt’ energy incident on horigontal planc

J

= 3122 keal/m /day v

9

4

Efficiency of the system is assumei to be

40 % in absence of reliable 'awa about it

~a 0o I A8 4 ta ‘be dried in two am the

W

_420000_
area nquired = T390 x &

= 67.58°
e Y s

The ared rquzimd to sundry = 80 3£t

If the truit is drioa in sun in 80 sft area

- 4he days to dry it = 18, whereas at present

the sundrying is completed in 7 days. This

controversy may he e resulted from following

errors of ‘judgemente

i)
ii)

iii)

iv)

lDCberary ,. . i

Error in the assumption of drying ratio.
Error in the assumption of efficiency’
of heat transfers ’ |

The value of incident salaraomry is
for Poona and that also yearly average
whereas in roauty it is the hot summer
sun that is made use of. |
Losses of Juices by abaorption in the
soil of drying yarde This is ona of

theme .

L L LT ombay.

J
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VALUE ANALYSiS® ° .

-

The initial drying af kﬁiam uill take 4«aayn
and soaking them three tzmas in juzae zakta
three more days. Hence if the eyefaeiua iﬂ

to be aﬁesleratea 1t"¢amnet be ahaxtena& more

than to 2 aasa‘ The first is xaqnirwd far

initial drying alone. The soaking at prua&n&v

‘48 &aﬁ@ ax night, so is %xﬁak&ing. Ticae |

egeratieau gmongst them séxgm 14 hours. 3 hra
for soaking and 12 hours triakiing. At this
stage it is asﬁﬁnxial to note that aeakné ‘kokam

o

- need not be trickled for so long 1f we aaﬁ

pravant the loss af gaiee by abneryﬁiandan
the ﬁryiag yard xlaar. The trickl&ng is done
mainly during nights when no solar energy ia
available to dry the fruit. If the dryer can
be operated during dey time as well as night, .
4t will reduce the waste of time in trickling.
@na best will be if ﬂeakzas and trickling ean»
awnzﬁaé whaxaaevar‘ This is possible by

sprinkling the juice on the dried kokam (ghal)
at certain interval. (According to-Prof. Rege
of UDCT, Bombay=19)+ This means that the
drying fruit should be easily ageeéa%plcud

g

a9
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MATERIAL- ANALYSIS o .
, i .
Steel’ ot | .

The use of steel for utruetural?pnxpoao-
calls for sophostiéatad fabrication tech~
nigues such as welding uhigh may noé be
available to & village carpenter. Secondly,
1t makes the structure heavy. The parts in
contac% with the fruit juice may possiily

U A}
get corroded. Hence use of steel should

be minimised as it is not locally availables

%

ioo&
Is a locally available material and village
carpenter is quite familiar with it. It 1:(

‘not fire resistant and in case wood burning

' 4s the source of heat some care has to be

(o]

taken.

Bamboo :

Bamboo in form of mat is a good covering
material but for its porosity. A-cc;ting of
cowdung is a good remedy o\é‘“gno porosity of -
thé mat and is very widely used by local people.
She met is very easily foldable and lighte -

Bt bamboo is not a good structural :afag§a1
pecause the joints ere difficult Yo makes
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"ama mws:a o .
Ve are & e@amry wsﬁm e max cultural h«»it:
~ages We had a technology which gave rise %0
gelf sufficient cemﬁiuu. \ A %emlﬁw
developed in a society amo not totally dies
1%t remains in the society ﬁz forms of amn.s,
legends, and the outlooks | ykat is technology
after 711? 1Is it a few mmh&m designed

w

, with *&he M‘tp of a few famnm, They are
just %km instruments, the meanss ’Eeahmlngy
is the mtiwée leading to these means. When
& tacmlagy is sald %o ve belonging to the
society it refers *Ba e particular attitude
of the awiﬁy;m mmhip our m;a.m:mg
our machines which according to ms'bam out=
" 100k are just the means of productione This
is our culture our attitude our %achnalagy.
If a design is imposed on seehty éeea not
start a questioning process which ,Mads to
education. Education of the masses should
lesd to a chain of innovative deaigns which
are the contemporary solutions to tue problemse
1t should be possible for any ?:Lliag&r -
built these machines for wa:‘d md aéa«mﬂ
h&malf s.u the process. This education skawld
lead %o a new ﬁwi@‘ The stmﬁaxﬁ&amxm J
‘az any type wn:. 10&# to stagnation of w
' eéwauva prosesss which aiwulé ve awimto

o
¢ o o



xn this paper an attmpt is Jmae(a %0 tel:mﬂ ux.a
‘this phil csophy as far as posaihla{ The
m@mim.ats scale is aazmiewrad to be & 1’%1:
wa}.e at which it is worked at pmmh
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S .
. . - The' heat should mﬁly be splare . J :
. = In cese of its shortage wood burning
 should be resorted to. :
: = In case of solar hoating it is naenﬁa&
s %o circulate air for keeping the tempera=
" * ture lows ' "
/ - &hn @irevlation of alr alm mealwatagﬁm
: 0 &wymg operation. ‘ ‘
= In case of mad burning air J.a ﬂaad as
_ beat t:mmfazz medium. o ‘
7 ~ Uge of o soler reflector will be advisable
or sdditional ass2t. | =
, !
o v o
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- eperatzen of trickling and aaaking should |

‘M nleM if gosa:&bla or elu minj.miscaq
- ?ian&ling aheala not s%sin the 'trmymnt
| aewring glass or mmtw or the munmtem

- sneala ‘e portable or foldable if p@saiblc

s by one or maximum two men.

- &ho parts like reflectors M wmpmxxt
cover. am\ld not be &mg&d during trm«- ,

~ portings

&



Sie

- . i -

. 4ed - . . .
‘pRODUCTION ~ L
- The'machine should be puilt by a village

: agrpmtw. . ’

- Most of the materiw m& @meaasus ’
involved ahwl& be atriwly 1@@&1.

- W,soph&ﬂi@whe&pmdmﬁw pwaaséea g 3

- should be avoideds e .

. < J
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. I8 is &ssmﬁ;ﬂ a‘k thm stage to mw that |
m effort 18 made here to design ‘izm machine, , -
An attempt is made to foresee.instead the |
;nménm aﬂer it has gone tmush aleng
~innovative process. This &3.1 be t”lu M-»

. mﬁm wedwﬁ mxwa by educating the

0 i_mazaty; The man taking the design émiuim .
is a common man who is aanfmtea with the

| e ‘ .” Ly pmblm* has to his aiawad only the local
: ‘ ”mtwiﬂa and skillse
- . - 2
4 \ . o ‘ L
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