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Of qn snnuol product ion of  165,000 tons dr ied prunes in Col i fornio,  proct icol ly ol l

ore dehydroted in tunnel dehydroton. While there ore o number of designs, the most common

dehydrotor tunnel used for drying prunes is q ten cor twin tunnel, lt is operoted in o counier-flow

procedure, i ,e,  drying oir  is introduced into one end of the tunnel ond moves in o direct ion

opposite to thot of ihe troyed fruit. This type of tunnel operotion is chorocierized by hoving

conditions most conducive to ropid drying ot the end of the tunnel where fhe prunes ore neorly

dry. The moximum permissoble oir temperoture, therefore, is ihat which the neorly-dried prunes

will wiihstond for o period of severol hours without incipient heot domoge. The procedures for

designing o counier-flow tunnel dehydrotor were developed for most port by A.W, Christie,

W.V. Cruess ond P. B, Ridley of  the Universi ty of  Col i fomiq in the eor ly I920's.  The design ond

operofion of eorly prune drying tunnels were strongly influenced by the desire for heoi economy,

As fofe os 1948, recommendotions of hoving the dischorge oir ot 600/o relotive humidity were bosed

on this desire. Observotions in recent yeors of present doy proctices show thqt less importonce

is being ploced on heof economy since mony dehydrotors ore dischorging oir with o relotive

humidity oI 25-300/". This hos been done to increose the dehydrotor copocity ond output,

Mony recommendotions mode in the post for prune dehydrotors ore no longer being

followed since experience, triol-ond-error modificotions, ond equipment chonges hove shown fhot

they did not result in efficient dehydroior performonce.

One of the eor ly studies to determine the relot ion of  oir  condit ions to quol i ty of

the dried producl wos done in 1940-41 by Moses ond Guillou. Since mosi of this work wqs done

ot fixed temperotures ond humidities, the evoporotive cooling of the fruif wos not considered. Th is

lotter foctor wos shown by the work of Perry in 1944 who meosured the temperoture of the fruit
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when dehydroted ot o consiont temperoture, Here, using o dry-bulb temperoture of 157-17@, lhe

octuql fruit temperoture wos sti!l lP below the oir temperoture offer four hours in the dehydrotor.

ln 1962 inves!igotions were initioied to evoluole recent prun€ dehydroting processes,

por i iculor ly with respeci  to improving dehydrotor performonce. The possibi l i ty of  increosing the

copoci ty of  the tunnel by convert ing from counter- f low io porol le l- f low operot ion wqs invest igqted,

In controsf to counier-flow operotion, porcllel-flow dehydrotion hos both fruit ond oir pcssing

through the dehydrotor in the some direciion. lt is chqrocterized by very fost drying conditions

in the poriion of the tunnel where the product to be dried is still very wet. The effect of evoporotive

cooling, therefore, mokes it possible to use o high inifiol temperqfure without heot domoge to lhe

product,  thus moking possible o higher drying copoci fy.

Doto published by Christie in 1926 show the unsolisfoclory ottempis to dehydroie

lmperiol  prunes by this method, The mefhod wos unsuccessful  in thot consideroble crocking, bleeding

qnd the loss of  Iu ice occurred. ln oddi t ion, the dr ied frui t  had on obiect ionoble l ight reddish color.

The present repori includes doto collected during the 1963 seqson on French voriefy

prunes from the norfhern coostq I qnd from ihe Socromento Volley oreos, Fruits were horvesied ot

eorly, mid- ond loie seqson. Fruit from the volley oreo were ironsported by truck to the dehydrotion

plont in the northern coosiql  oreo.

Prior to dehydrotion the prune somple wos divided inio three sizes for evoluqtion

purposes ond troyed ond stocked in selected locqtions on cqrs. A rqndom somple collected prior to

siz ing wos used os o " f ie ld-run" control  somple. For eoch somple, sublots were ploced in one twin

tunnel dehydrotor which hod been modif ied so porol le l- f low operdt ions could be used. Dupl icote

sublots were ploced in o simi lor tunnel operot ing in o convenl ionol  counter- f low mqnner.  Ai i

iemperotures ot the wormest portion of the tunnel were I95oF dry bulb for porollel-flow ond the

wet bulb wos I  15 + 3oF. Counter- f low operot ions used o dry bulb of  l65oF ond the wet bulb

t€mperoture wos 105 + 3oF. The overoge oir  veloci ty in the funnel wos 800 feet per minute.

Meosuremenis ronged from 600 fpm to neorly 1200 fpm.
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Table I  shows rhe drying t imes ond moisture conients of  the sized prune somples.

The overoge drying i ime in rhe porol ie l- f low tunnel wos 14.26 hours compored io 19.55 hours in

the counter- f  low tunnel ,  Th b reduct ion in overoge drying t ime permi is o 37ozi ,  increose in

dehydrotor copoc ity,

The mointeno. 'ce of  the higher iemperoiure in the porol le l- f low operot ion increosed

the roie of  fuel  consumpi ion to 26,55 cfm, whereos the counier- f low operoied iunnel used fuel  ot

o rote of  17.3 cfm, When colculoled on o weighf bosis of  f rui t  dr ied lh is di f ference represenis

o l27o increose in the fuel  consumed for porol le l- f low operot ion of  o tunnel.  Frui i  chorocfer ist ics of

prunes dr ied in porcl le l -ond counter- f low dehydroi ions ore shown in Toble 2.  The resul ts for f resh

fru i t  ond dr ied frui t  show the somples were very simi lor for eoch size cotegory with only minor

voriotions observed.

Differences in drying rotios (lbs" pressurer/lb. dried fruit oi 2C7o moisture contenf)

or ise from the di f ferences in the solr ,ble sol ids content of  the fresh frui t .

Differences in the color chonges of the flesh befween fresh ond dried fru ii were

simi lor,  Chonges in the volue, which represents ihe br ightness of  the color,  ond hue, or the octu, : l

colcr i isel f ,  belween the pcrol le l-  ond counter- f low drying procedures ore shown in Tqble 2.

The chonges in hue were inf luenced to o smol l  exteni  by the size of  the fresh frui t ,  being greoier

for f rui ts 6f  lorger s izes. Whi le externol  skin color wos not meosured ini t io l ly,  f rui t  dr ied by the

pcrol le l- f low procedure oppeored visuol ly to have more of  o reddish cost thon frui t  dr ied by counter-

flow dehydrorion, This difference wds not opporeni ofter severol months of commerciol sfordge.

From the drto collecied in rhe 1963 seoson, ii oppeors os though fruit dried eifher by

porol le l-  or counier- f low operot ions ore simi lor in their  chorocter ist ics.  Fuel consumption is higher

in pcrollel-flow operotions, olthough the copocity is increosed opproximotely 37o/o lor overoge drying

fimes. As noted in Toble l, size groding into iwo or three sizes of fresh fruit would oppeor to be

of oddi t ionql  benef i t  s ince the drying i ime for s ized frui i  moy permi i  more regulor looding schedules.
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Moisture content  ond dry ing

TAB LE I

t ime of  s ized prunes dr ied in  poro l le l -  ond counter - f low tunnels .

Poro I lel -f low Counter-f low

S i z e Covnt/lb. Drying t ime (hrs.  )  Moisture (%) Drying t ime (hrs.)  Moisture (%)

Lorge

Medium

Smo l l

Averoge

37 -47

4g-&

61 -74

23.25

20.67

15 .04

r  9 .65

20  ,1

19.75

20  .1

20.0

16  .25

14 .93

11  .71

14.26

2A .6

t9  .9

r9. I

19 .g

Fru i t  Cfrorocter ist ics of

TABLE 2

Prunes Dr ied in Pqrol le l -  ond Counter- f low Tunnels.

Dehydrct ion
Procedure

Averoge
Flesh

Firmness
( lbs .  )

Averoge
So lub le
Sol ids  o t

Avero ge
Count

Fresh Fru it Dry
Fruit

Mr"g"
Count

Co lor
Differences*
Fresh Dry
Vo lue H ue

Drying
Rot ioS ize

Lorge

Medium

Smq l l

2ooc P/o r  l b .

15,2
15. l

20,4
20.3

28. s
28.7

r  l b .

Po ro I lel
Counf er

Pqrc I lel
Counter

Porq l l e l
Counter

2.7
2.6

l .g
2.1

0.8
0.6

28.2
28.  0

28.4
29 .0

31 .5
32. I

40. g
39.9

53.4
51 .5

68,2
67 .8

2. 52:1
2 .52 ;1

2 .43 : l
2 .40z l

2 .21z l
2.  l0z l

1 .4  9 .3
1 .6  7 .9

1 .6  7 .3
1 .4  7 .3

1 .6  6 .2
1 ,7  6 .  I

*The color differences ore bosed on the Munsell system of color showing hue ond volue (reflectonce),
The reflectonce of dried prunes is less thon fresh so fhot the volue becomes less ofter dehydrotion.
Hue moves toword the red os prunes dry ond becomes o lower numericol figure,
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