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ABSTRACT 

A projec t t o develo p dryer s fo r smal l scal e dryin g an d relyin g o n natura l 
convection ha s bee n launched . Baselin e dat a regardin g th e sola r climat e o f 
Zimbabwe ha s bee n collected . Radiation , temperatur e an d relativ e humidit y 
data sho w tha t ther e i s a  goo d potentia l fo r sola r energ y applications . A  surve y 
of product s currentl y bein g drie d a s a  mean s o f preservatio n b y th e rura l peopl e 
in th e variou s region s o f th e countr y reveale d a  wid e rang e o f commodities , suc h 
as lea f vegetables , fish , mea t an d edibl e caterpillars . Th e projec t wil l evaluat e 
nutrient losse s o n traditionall y drie d frui t an d vegetable s wit h a  vie w t o improv e 
nutrient retentio n an d wil l als o investigat e way s o f reducin g harves t losses . 

INTRODUCTION 

The climat e o f Zimbabw e i s characterise d b y on e rain y seaso n extendin g fro m 
mid-November t o mid-Marc h wit h th e res t o f th e yea r dry . 

The cultivatio n o f majo r crop s an d vegetable s tend s t o b e limite d t o th e we t 
season. Th e availabilit y o f thes e foo d commoditie s ten d t o follo w th e 
seasonality determine d b y th e rai n cycl e -  bein g over-abundan t durin g th e rain y 
season an d scarc e o r unavailabl e durin g th e res t o f th e year . Th e availabilit y o f 
other foo d commoditie s (suc h a s fish ) als o follow s a  seasona l pattern , albei t t o a 
lesser degre e an d fo r differen t reasons . 

Food preservatio n i s essentia l t o protec t agains t spoilag e du e t o th e actio n o f 
bacteria, fungi , enzyme s an d chemica l actio n an d t o mee t deman d durin g th e 
rest o f th e yea r whe n th e fres h produc t i s no t available . 

Various technologie s exis t fo r th e preservatio n o f foo d stuffs : canning , 
refrigeration an d dehydration , t o mentio n a  few . Dryin g o r dehydratio n i s th e 
longest establishe d an d th e mos t commo n metho d o f foo d preservatio n i n rura l 
Zimbabwe. Th e rang e o f commoditie s bein g preserve d i s ver y wide : grai n crop s 
(eg maize) , lea f vegetable s (e g cowpe a leaf) , fis h (e g kapenta) , mea t an d man y 
others. Sundryin g i n whic h th e commodit y t o b e drie d i s simply sprea d i n th e su n 
(after varyin g pretreatments ) i s th e leas t sophisticated . 

PROBLEMS WITH CURRENT DRYING TECHNIQUE S 

(a) Whe n crop s ar e lef t i n th e fiel d t o dr y losse s occu r fro m th e actio n o f 
vermin an d fro m possibl e rottin g cause d b y re-wettin g fro m rain . A 
survey (Wella n 1972 ) showed tha t losse s a s hig h a s 10 % are common . 

(b) Su n dryin g i s slo w an d inefficient . Ther e i s a  rea l dange r tha t th e produc t 
can spoi l befor e i t dries . Thi s i s especiall y problemati c wit h fish , an d an y 
unfavourable weathe r ca n resul t i n a  bi g catc h goin g bad . 

(e) Direc t exposur e t o th e sun , normall y th e practice , result s i n considerabl e 
loss i n nutritiona l valu e o f som e commoditie s lik e vegetables . A n analysi s 
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on som e traditionall y drie d vegetable s i n Harar e carrie d ou t b y th e Foo d 
Science Departmen t o f th e Universit y o f Zimbabw e showe d tha t ther e i s a 
marked dro p i n nutrient s (vitamin s an d proteins ) durin g th e dryin g process . 
Yet drie d vegetable s continu e t o constitut e a  significan t proportio n o f th e 
diet i n rura l area s durin g th e dr y season . 

The nee d fo r th e artificia l dryin g i n orde r t o reduc e post-harves t losse s an d t o 
improve th e quality , thus , become s immediatel y obvious . Th e critica l shortag e 
of firewoo d an d th e hig h price s o f othe r fuels , leav e sola r energ y a s th e cheapes t 
energy source . However , harnessin g o f sola r energ y fo r cro p dryin g i s a  fairl y 
new technolog y especiall y i n developin g countries . 

SOLAR ENERG Y FO R CROP DRYIN G 

Solar dryers , mostl y o f th e roo f sandwic h type , hav e bee n constructe d an d teste d 
for th e dryin g o f maize , tobacco , lucern e an d coffe e (Radajewsk i 1979 , Johnsto n 
1979). Sinc e thes e dryer s emplo y electricall y drive n blower s t o forc e th e ho t ai r 
through th e dryin g commodity , the y wer e considere d unsuitabl e fo r rura l area s 
for th e followin g reasons : 

(a) electricit y i s no t readil y availabl e i n mos t o f rura l Zimbabwe , 

(b) mos t farmer s i n th e rura l area s ar e poo r an d canno t affor d (individually ) 
the hig h capita l an d runnin g costs , tha t woul d b e involve d i n a  schem e o f 
this nature , 

(c) dryin g i n rura l area s i s generally don e o n a  smal l scale . 

A project directe d specificall y a t th e poo r rura l farme r i n whic h dryer s fo r smal l 
scale dryin g an d relyin g o n natura l convectio n ar e envisage d ha s bee n launched . 
The projec t ha s th e followin g objectives : 

(a) T o evaluat e th e nee d fo r an d th e technica l feasibilit y o f sola r dryin g i n 
order t o conserv e an d exten d th e foo d suppl y t o mee t th e deman d whe n 
the fres h commoditie s ar e no t available . 

(b) T o design , fabricate , tes t an d develo p a  simpl e sola r ai r heate r tha t i s 
efficient, inexpensiv e an d eas y t o construct . Th e sola r collecto r mus t b e 
made fro m locall y availabl e materia l wher e possibl e an d mus t hav e lo w 
maintenance. Th e drye r mus t rel y o n natura l convectio n fo r it s operation . 
Modification an d adaptation s wil l b e mad e o n som e drye r model s trie d 
elsewhere. 

(c) T o develo p dryin g method s an d appl y thes e t o a  rang e o f product s selecte d 
after som e pre-screenin g tests . Th e metho d whic h mus t b e simpl e an d 
result i n maximu m retentio n o f foo d nutrient s durin g dryin g an d a  produc t 
with a  lon g storag e life . 

(d) T o disseminat e th e optimise d drye r model s an d dryin g technolog y t o th e 
rural area s o f Zimbabwe . 

PROJECT STAGES 

The projec t ha s bee n envisage d i n thre e phases : 
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Phase I 

Resources bas e identificatio n an d evaluation . Thi s includes : 

(i) evaluatio n o f availabl e l i terature . 

(ii) compilatio n an d evaluatio n o f climati c dat a o f Zimbabwe : sola r radiation , 
temperature, relativ e humidity , e tc . 

(iii) identificatio n an d evaluatio n o f existin g dryin g technologies , product s 
being drie d an d problem s met . 

(iv) seasonalit y o f crops , e tc . 

Phase II 

Experimental works : 

(i) Developmen t an d optimisatio n o f drye r models , dryin g method s an d 
storage methods . 

(ii) Qualit y evaluatio n o f th e drie d commodities . 

(iii) Fiel d testin g o f optimise d drye r mode l i n selected locations . 

Phase III 

Extension an d follow-up . 

REVIEW OF PROGRESS ON THE PROJEC T 

(a) A  collaborativ e networ k o f th e Governmen t Ministrie s o f Energy , 
Agriculture, Communit y Developmen t an d Rura l Developmen t an d wit h 
the Universit y o f Zimbabw e ha s bee n established . Th e Universit y o f 
Zimbabwe wil l pla y a  vita l rol e i n th e technica l aspect s o f th e projec t b y 
providing laborator y facilitie s fo r physica l evaluatio n o f dryer s an d fo r 
biochemical analysi s o f th e drie d commodity . Th e othe r Governmen t 
Ministries wil l giv e fiel d suppor t i n th e experimenta l a s wel l a s th e 
extension stage s o f th e project . 

(b) Dat a o n th e climat e o f Zimbabw e ha s bee n collecte d an d evaluated . Th e 
results ca n b e summarise d a s follows : 

(i) Th e mea n annua l dail y tota l o f radiatio n ove r Zimbabw e i s abou t 
20MJ/m2 pe r da y an d fo r 27 5 day s o f th e yea r ther e i s brigh t 
sunshine fo r si x t o eigh t hour s pe r day . Th e summe r value s o f 
radiation ar e a s hig h a s 24MJ/m 2 pe r da y an d winte r 16MJ/m 2 pe r 
day. 

The Victori a Fall s -  Bing a -  Karib a regio n receive s th e highes t 
radiation followe d b y th e souther n low-vel d (Buffal o Range , 
Chiredzi, Beitbridge) . Lowes t radiatio n i s receive d i n th e Easter n 
Border Region s o f th e country . 
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(ii) Mea n annua l temperature s var y aroun d 18-19° C a t 1,400 m abov e 
sea level , wit h highes t value s (23°C ) i n th e low-vel d 
(Kariba -  Victori a Fall s an d Buffal o Rang e -  Beitbridge) . Cooles t 
temperatures (15°C ) are experienced i n the Eastern Districts . 

(iii) Th e wester n hal f o f th e countr y experience s th e dries t weather , 
recording th e lowe r averag e relativ e humiditie s i n th e country . 
The mos t humid weathe r i s experienced i n the Eastern Districts . 

Minimum relativ e humiditie s ar e experience d i n 
September/October an d maximu m value s i n February. O n a diurnal 
scale, maximum relativ e humiditie s are experienced aroun d 1 4 hrs. 

From th e above , i t ca n b e conclude d tha t Zimbabwe , wit h th e exceptio n o f th e 
Eastern Borde r regions which receive minimu m radiatio n an d experience s highes t 
relative humidity , ha s a  ver y goo d potentia l fo r us e o f sola r energ y fo r cro p 
drying. Temperatur e fluctuation s ar e no t severe and there i s no serious threa t o f 
frost. 

(c) A  survey wa s carrie d ou t t o identif y product s currentl y bein g dried, thei r 
regional, seasona l distributio n an d als o curren t dryin g practices . A 
questionnaire wa s prepared whic h solicited fo r th e following information : 

(i) nam e of produc t 

(ii) ho w the product i s prepared fo r drying , eg cleaning, shredding, etc . 

(iii) dryin g season 

(iv) metho d of dryin g 

(v) ho w long the produc t take s to dry on average 

(vi) ho w much of th e product i s dried a t an y one time 

(vii) ho w the dried product i s stored fo r late r us e 

(viii) fo r ho w long the produc t ca n keep before deterioratin g 

(ix) ho w the product i s prepared fo r eatin g 

(x) problems , comments, etc. 

The result o f the survey can be summarised a s follows : 

(i) Th e range o f product s bein g dried wa s found t o vary little fro m on e 
region t o anothe r excep t fo r fis h whic h ar e fro m th e Lak e Karib a 
shores or the Zambez i River . 

(ii) Th e dryin g seaso n range d fro m lat e Decembe r t o May/Jun e (i e th e 
rainy season). 
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(iii) Dryin g practice s involve d mainly : 

spreading th e produc t i n th e su n (o r shade ) afte r cleaning , 
shredding an d (sometimes ) boiling ; 

in fe w cases , steamin g followe d b y direc t exposur e t o th e sun . 

(iv) Th e drie d produc t wa s use d mostl y fo r ow n consumptio n excep t fo r 
fish, cowpe a leaves , okr a an d edibl e caterpillar s whic h wer e fo r 
both ow n consumptio n an d fo r sale . Th e tendenc y t o produc e fo r 
sale i s greate r aroun d bi g town s wher e a  read y marke t i s foun d 
from th e townspeople . 

(v) Ther e wa s littl e mentio n o f th e majo r grai n crops , e g maize , fro m 
the lis t o f product s bein g drie d fo r preservation . Perhap s thi s wa s 
because th e harves t tim e fo r maize , (April/May/June ) come s a t th e 
end o f th e rain y seaso n an d relativel y fewe r problem s ar e 
experienced i n havin g thes e dr y tha n fo r th e othe r commodities . 
However, recently , a  reques t fo r artificia l dryin g o f sorghu m s o th e 
crop ca n b e harveste d earlie r an d protecte d fro m bird s -  bird s 
being th e bigges t threa t t o maturit y o f sorghu m -  ha s bee n made . 

(d) Visit s hav e bee n mad e t o potentia l fiel d testin g site s a t Mrondera , Gwebi , 
Chiredzi an d Nyang a an d forma l preparation s ar e underwa y fo r settin g u p 
experimental drye r units . 

FUTURE ACTIVITIE S 

Future programme s i n th e projec t ca n b e summarise d i n th e followin g broa d 
tasks: 

(a) settin g u p o f experimenta l dryer s unit s followe d b y developmen t an d 
optimisation o f th e same . 

(b) developin g an d optimisin g dryin g method s an d qualit y developmen t o f 
dried products . 

(c) disseminatin g th e optimise d drye r model s an d dryin g method s t o th e rura l 
areas wit h assistanc e fro m extensio n agents . 

CONCLUDING REMARK S 

The climat e o f Zimbabw e i s generall y suitabl e fo r activ e utilisatio n o f sola r 
energy fo r cro p drying . Traditionally , dryin g a s a  mean s o f preservin g foo d i s a n 
established practice . Th e tas k o f thi s projec t i s t o introduc e faste r an d bette r 
drying method s i n orde r to : 

(a) reduc e harves t losses , e g throug h earl y harves t o f sorghu m 

(b) improv e o n nutrien t retentio n o f th e drie d produc t especiall y vegetable s 

(c) generall y exten d availabilit y o f protei n an d vitami n food s int o th e dr y 
season s o a s t o improv e th e die t o f th e people . 
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