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A,bstrect

T*o dtrect type smsll solar dryers, ane made of banbaa ond the ather of wood, were fabricoted ond testedrt tfie Bonglodesh Universlty of Engineering onc Techno!ogy, Dhoka, in the months of September and Octaber,ih'r dryers were laoded with poddy and the results wete campared wlth those obtoin ed by the age-old traditianal
mct'pd of open exposure to the sun. At thfs stoge of develapment, the bcmboa dryet 6ppear.s fo be the best frorn:',e 

'{,int 
oi view of both rnoisture removal rate and cost.

lntroduction

^\ high percenrage oi the total paddy produced
:r Bangladesh is harvesred during the mopths of
:nonsoon (July-Sept.) and the farmers att€mpt
:,: dry th*ir crop by the age.old traditional method
of open exposure to the suo. But, because of
:requent rain, overcast sky and high humidity,
:r becomes exrremely dlfficult to dry the paddy
!o the desired level for even medium term
storage. Sorrretime it becornes impossible to dry
rhe crop at all. Besides, thel open drying is
arsociated with de teriorarion ia the quality of
rhe dried product by windlrorne dirt and dugt and
iafestation,from insects and other animals. This
:ostharvest loss of the paddy during the monsoon
.'an be avoided by speeding up the drying process
with solar radiation in specially built units called
solar dryers and the poor farmers and the members
of their femilies will be greatly benefited both
Jrom economie and comf ort point of view.

A,foreover, if the padciy prcduction is increa.sed
significantly frorn the present level, post l:arvest
drying deserves a scrious conriderarion.

Basically there are three types af solar
dryers*direct. indirect and combined. fn direct
dryers the product is heated by direct soiar
radiation ard the moisrure evaporateci is removed
by moving air. In indirect ciryers the produci
is dried by moving air heated outside the dryisg
chamber, whereas the combined dryers use both
direct radiation and heateci air. These dryers
have certain advantages and disaclvantages and
they are being usecl in clifferent countries with80me succe6s.

Dryers tested

Solar dryers are to be,":sed by the poor
farrners in the ruraj areas of Bangladesh primariJv
during the monsoon peniod. Therefore, those
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which appsar to be successful in other countries,
may not neceeaarily be suitable for our country
rs their climatic, technological aud socio.economic
condition might be quite differeot from those

of ours. Basic idess may be adopted. but detail
deCign muet have to be reconsidered.

For oirr farmers, the dryer should be reaso-
nably cheap aud of such simple design that
they themrelves can fabricate it. Use of indigenous
materials like bamboo, wood, clay, etc. shail be

maximised. No fan or blower should be incor-
porated in the system because of cost, complexity
and qon.avilability of power in the rural areas.
As the dryer will be primarily rrsed during the
cloudy monsoon period, utilizarion bf diffuse
solar radiation shall be considered. Also adequate
measures must be taken to pievent the entry
of rain drops.

Taking the above points into account, direct
type solar dryer of smaller size has been chosen.
'lw'o such dryers (Figs. I & 2) have beeu fabri-
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Ft6. 1 BAMBOO SOLAR DRYER
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FIG.2 WOODEN SOLAR DRYER
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cated and tested. One is made of wood while

the other is of bamboo. In both the cases'

ordinary window glass has been used as cover

material. The cover has been given a small tilt
angle with the horizontal to minimise the cost and

maximise the transmiscion of solar radiation
(Latitude of Dhaka* 23043 N) during the months of

monsoon. For bamboo dryers, clay has been used

to plug the holes at undesirble locations. Other

specifications of the dryers are given in Table 1'

Ferformance tests were carried out at' the Bangla'

desh Univsrsity of Engineering & Technology,
Dhaka' 

TABLE 1

SPECIFICATIONS OF THE DR.YERS [i]

Drying of paddy was sarried out in both

the wooden and bamboo dryers as well as by

the age old traditional method of open exposure
to the sun (open drying). Ihe results are given
in Figs. 4'and 5. Atte*rpt was made to maintain
identical condition for each dryer. The tests

were performed on two consecutive days, 2l and

22 October 1981, n,ith ,paddy bed thickness of
1 inch in each ease. The drying started at

8:30 a.m. and continued for 6r/, hours on each da-'"'

The sky was clear on both the days' 1'he paddy

was not frequently etirred. Anly 23 air vents at

the upper level of the wooden dryer were kept

open for air exit while the renraining air vents were

closed by cork. lt was placed ou few wooden
pegs giving a clearance of about 2 inch at the

bottom so that air can flow into the paddy bed

through small holes iu the tray.

From Figs. 3 & 4, it is seen that rvithout
any loading rhe iuside tenl)€rature of the bamboo

dryer was in general higher then that for the

wooden dryer while tbe reverse is true when

the dryers were loaded mith paddy. lt may be

noted, emong other things, that higher number

of open air vonts in thc former clse was causing

more air circulation through the wooden dryer-
It appears that this aspect bes an adverse effect

on the avelage rate of moisture removal (Fig' 5i.
Though the inside tcsrp€rature of the bamboo

dryer is comparatirlely less when loaded, the

moisture removal rate is higher beceuse of probably

higher air ciroulatior, rate. In any case, it ic

observed that sufficieat tcmperature rise (15-200C)

above ambient is obtained wrth with these simple
and cheap dryers.

Fig. 5 isdicetes thr comparative performance

of the three dryers-bamboo. vr,-ooden and open.

For 1 inch tbicL bcd, it is reen that the bamboo

dryer is the best. In trilo consecutive days'
, opreration of total 13 hourc, 0.30, 0.21 and 0 17 ltr

of vapour per lb ol paddy loaded on tlre first
day, is removed by bamboo, wooden and open

drying respectively. Moisture removal rate given

in the figure has howcver been cslculated on

Specification

Base of the dryer

Height o{ the trackwall

Height of the front wall

Thickness ol the bottom
& side bamboo mat

Thickness of woodea
walls
Thicknegs of coYer
glass

Size of the giass cover
Inside volume of the
dryer
Approximate weight of
the dryer
Weight of the perfora-
ted tray used

Approximate cost of thc
dryer

Bamboo
Dryer

26 x56"

75"

3"

L..
l2

8

36'- x 60 -

7.6 f.tz

15 lb

Tk: 250.00

\{ooden
Dryer

24" x 48"

72'-

3

3-..
1

L.?
8

231"r42*"

5.7 ftc

20lb

7lb l0oz

Tk. 400 00

RcEults and obeervaticn
The empty dryers were first tested on 16

September 1981 aad the results aro given in
Fig. 3. The temperature inside each dryer and

the ambient temperature were recorded at differeut
hour of the day. Total solar radiation on a hori-
zonlal surface at different hour was also mea-

sured. All the 52 air vents of the wcoden dryer
were kept oPeo.
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A INSISE IEMF. OF BAMSOO DRYER
EI INSIDE TEMP.OF WOOOEN DRYER
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the basis of the paddy charged ar the begining
of each day. The moisture removal rate decreases
on the subsequent day for bamboo and wooden
dryers while it remains more or less same in the
case of open drying.

Extensive tests should be carried out with
'various combination of air vent opening for

wooden dryer and different bed thickness in all
the devices before making any concluding remark.
However, Bome te8ts with higher bed thicknese
indicate somewhzt lower moisture removal rate.
Simplicity and cost should aiso be taken into
consideration in recommending a device. The
cost of the blmboo dryer is about Tk. 250.00
whereas the wooden dryer costc about Tk. 400.00.
Therefore, at this st6ge of development, the

bamboo dryer may be tried in the rural areas
for drying purposes.
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