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Prior to l9 l8 neor ly ol l  prunes were sun dr ied. Eor ly roins in Col i fornio in l9 lB

ond ogoin in l919 coused consideroble domoge to the prune crop. As q resul t  d this

domoge, reseorch wos sforted to investigote mechqnicol dehydrotion of prunes. Professors

Cruess, Christ ie,  ond Ridley developed the design chorocter ist ics used in bui ld ing tne

eorly mechonicol prune dehydrotors. The percentoge of the prune crop dehydroted in

mechonicol  dehydrotors grew considerobly dur ing the 1920's qnd lqJO's.  By 1948 Dr.  Mrok

estimoted thot over B0o/o of the prune crop wos mechonicolly dehydroted. Todoy there is

very l i t t le sun drying of  prunes.

Aboui lhree ond o holf yeors ogo work direcied iowo rd improving prune dehydrotor

performonce wqs undertoken ot the Universify. The Deportmeni of Food Science ond Technology,

the Deportmenf of  Pomology, ond the Deportment of  Agr icul turol  Engineering, cooperoted

on this proiect. Prior to this time, the dehydrotors used to dry prunes were iunnel dehydrotors

operoted in o counter-flow melhod. In counter-flow operotion the drying oir is introduced

into one end of the tunnel ond moves in q direction opposite to thoi of cqr progression. Ihe

driest fruit comes into contoct with the wormest oir. The moximum sofe temperoture thot con

be used in counter- f low operof ion is l65oF,

Our invest igot ions were directed iowo rd porol le l- f low dehydrot ion. In porol le l- f low

operotion fru it ond oir poss through the dehydrotor in ihe sqme direction. Porollel-flow

operotion is chorocterized by very fost drying conditions in the portion of the tunnel where

the frui t  to be dr ied is st i l l  very wet.  The resul ts of  th is invest igot ion look very promising,

ond o few commerciol dehydrotors were converted to porollel-flow operotion during the 1964

seoson. These few dehydroton dried opproximotely 6,000 tons of punes. The results of this

friol run look so encourcging thof in 1965 opproximotely 200 prune dehydrotion tunnels were

operoted in o porol le l- f low mqnner.

In converting to porollel-flow operotion the first problem encountered is reversing

the f low of ei ther the oir  or the frui t .  In some operot ions i t  hos been simpler b reverse the

flow of fruit, ond in other operotions it hos been eosier to revene the flow of qir. Both

methods hcve worked sotisfoc torily.
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Another problem in porol le l- f low operof ion is l<eeping enough frui i  on tro)6 to

keep the tunnels going. l t  is  importont thot the tunnel be kept ful lofcors ond thot o new

cor is inserted ot  eoch of lhe predeiermined i ime infervqls.  This of ten requires oddit ionol

troys ond o schedul ing of  the spreoding operof ion.

Burning or coromel iz ing of  f rui t  on the top troys is o ser ious problem in porol le l-

f low operot ion. This burning is coused by too much spoce between the top i roy ond the

cei l ing of  the dehydrotor.  Air  veloci t ies of  fwice those through the center of  the cor nqve

been meosured obove the top troy in mony dehydrotors.  l t  should be possible to boff le this

spoce, but becouse of vor iot ion in cor height (up to 2 inches) on ef fect ive syrtem of boff les

hos not yet been designed, Two methods used to overcome ihis burning problem hqve oeen

(l) to not prt fruit on the top troy, ond (2) to reduce the femperoiure on the hot end from

the recommended l95oF to lB5oF, Reducing the iemperoture increosed drying t ime obout

I 0 percent "

Fuel ovoi lobi l i ty hos been o problem ot some dehydroiors.  Fuel should oe

ovoi lqble ot  q rote of  opproximotely 40-50 percent foster ihon with counter- f low operot ion.

Fuelond burner problems con be solved by consult ing the fuel  suppl ier ond burner monufocturers.

Among the possibi l i t ies ond odvontoges with porol le l- f low operot ion ore increqsed

dehydrotor copoci ty ond o more uni form product wi th less heoi domoge. Dehydrotor

copocifies hove reportedly been increosed from 30 to 100 percent. For the most port

growers, dehydroior monogers/  ond tunnel men l ike porol le l- f low operot ion. Growers

l ike porol  le l - f low becouse there is less tendency to over dry ond therefore less tendency

for heat domoge. Dehydrotor monogers, ofier they hove esfoblished drying times, like

porol le l- f low becouse they know e:<ocf ly how mony tons of  prunes fhey con dry in ony given

doy" Tunnel men, of ter they hove become trqined, l ike porol le l- f low becouse i t  is o t ime

clock operot ion, ond they do noi  hqve to moke ony decis ions.

Becouse porol le l- f low dehydrot ion is o t ime clock operot ion, i t  mokes possible

outomqtion of prune dehydrotors. An electronic operolor for o prune dehydrotor hos been

designed ond bui l i .  Af ter s t ime per iod, thot is odiusioble to one-minufe intervols,  th is

operotor sfops the dehydrotor fon. Then oftero l0-second deloy the door opens, o cor of

dr ied frui t  is removed from the tunnel,  o cqr of  f resh frui t  is put in the tunnel,  ond ol l  the

cors in the lunnel ore odvonced one posi t ion. The door is ihen dosed, the t imer reset,  ond ihe

fon sior is.  The cqrs of  f resh frui t  on the oufside slob ore then odvonced unt i l  there is q cor

in reody posi t ion. This outomotic operotor is considered too expensive for commerciol

oppl icot ion, but o monuol ly control led version thot would permit  one mon to operote o 30 to

40 tunnel plont is being designed.

(Oc tobe r  21 ,  1965)
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