Cooling Fruit in Fibreboard

new containers for plums and pears tested for their
suitability to present packing and shipping methods

Rene Guillou

Concern that customary handling and
cooling methods—developed for wooden
containers—might result in unsatisfac-
tory cooling when applied to fibreboard
containers led to studies of cooling meas-
urements with plums and pesrs at Davis.

Warm {ruit packed in openly con-
structed wooden containers can be ade-
quately cooled in a refrigerator car. A
modern refrigerator car is provided with
air-circulating fans which are driven
from the car wheels or by electricity
from the packing shed in the time be-
tween loading of the car and the start of
its journey. Cold air from the fans finds
its way through and hetween the stacked
containers and cools the fruit at a sat-
isfactory rate. The cooling rates for
packed wooden containers in refriger-
ated cooling rooms are known from ex-
perience when this type of cooling is
used.,

Fibreboard containers must be quite
well enclosed in order to be of adequate
strength, and the fibreboard tends to in-
sulate the fruit inside from the air out-
side. However, the Davis studies indicate
the cooling times that can be expected

with the new containers and with some
special methods of cooling.

Fruits used in the cooling measure-
ment studies were first warmed to a uni-
form temperature in an 85F room and
then packed in a fibreboard box to be
studied. Thermocouples were inserted in
fruits in different locations in the box,
and the box was placed in a 40F room.
Top, bottom, and two sides of the box
were insulated and two sides were left
exposad to simulate one way of stacking
in a ceold-storage room or refrigerator
car, The room air was in random move-
ment estimated at one mile per hour or
less. An air blast when used was turned
directly on one end of the box.

The accompanying table shows the ap-
proximate time required fer the tempera-
ture diflerence—between the most pro-
tected fruit and the room sir—to reach
one half its initial value. For example,
if pears at 70F are wrapped, packed in a
standard wooden box, and placed in
comparatively still air at 30F, the pears
in the center of the box will cool to
50F in sbout 26 hours, to 40F in 52
hours, to 35F in 78 hours, to 32.5F in

104 hours, and so on, the temperature
difference being halved in each 26 hours,
Again, if plums that have been cooled to
40F are spread on a sorting belt in a
100F packing shed, they will warm to
70F in about 30 minutes, to 85F in 60
minutes, to 92.5F in 90 minutes, and
80 On.

Wrapped pears in the center of a
fibreboard box cooled at almeost the same
rate as wrapped pears in the center of a
wooden box. Temperatures measured in
different parts of these boxes showed
that most of the resistance to heat flow
was in the wrapped pears and at the
outer surface of the box. The additional
resistance introduced by the fibreboard
box as compared with the wooden one
was not very important in the total
resistance. Experimental containers in
which the pears were not wrapped cooled
faster than the standard wooden-box

Concluded on next page

Peor and Plum Coeoling Measurements
at Davis, 1954,
Tims required for the inltial temperature dif-

torante beiwesn the most protecied frult emd
the svrraunding air to be reduced by one helf.

Hours
100 ' I | l Wrapped pears in 38-pound fbrebourd
tolescopes bax with hond-holes In ends,
. reom mir ... F1 ]
C00|Ing Cuwes fOf wropped Peurs" Wrapped pears in standard wooden pear
H H box, aom oir ........ o iaiaas F 1]
8 \ Flbrebou I'd BOX, ROOITI All' MHuked penrs in 18-pound Abrebonrd tele-
=2 80 Py pe box with hand-holes in ands
] Roomalr ... ... 3
é ?"J-‘ . 10-mlle air blast or 4 cuble feat por
B = “ minvte circelnted threvgh box ... &
o L o C;O Maked psars in 2-pound cardboard boxes
» E %, ‘\’\qﬁ packed 20 In a cublcal Abreboard bex,
£ 8 &0 & . O no vaniilation opanings, reem alr .... 21
2 < &, Naked pears In 38-pousd wire-beund
g_'g &, -+ Box, raom alF . ......00vavennnvnrnn 13
Eo Za, Naked peurs (n Asld lvg, reom alr ... .. ®
- = Or Plums In 15-pound Abreboard bex with
- ui: 004, \ mye;hylana liner, top laysr In flbre-
= trem
E § 40 S ~J ROOM ©1F v everrrrer e 24
-— 10-milealr blast ................. 15
o 'E., \ Plums Im 25-pound fAbreboard box with
E @ opon hond holes, top layer In fibre-
o boord fru}r 1
- Moamalr ...... .. v
L \ 10-mile wir hlast or 3 cubic fawt per
e 20 \“'—-—. minute :;rﬂllul.d threvgh ‘bou Cees 4
\ Plums |n 4-hesket crate or Agld lug, room
alr . v airar e ra e 10
Minvies
Plums on belt or table
0 Roamalr ... iviivivrnriinnan 10
0 10 20 30 40 50 &0 I0-mils afr blast .........c0c00iivuan |
Hours Plums immersed In weter ............. [ ]
ou

CALIFORNIA AGRICULTURE. FEBRUARY. 1955




FIBREBOARD

Centinued from preceding page

pack. It appears that any cooling prac-
tices that have been satisfactory for
standard wooden pear boxes will he sat-
isfactory for any of these experimental
packs,

Fibreboard boxes of plums required
about half again as long to cool as did
the standard four-basket crate. When a
polyethylene liner was used, as is done
with some other fruits to control ripen-
ing, the cooling time was over twice that
for a four-basket crate. These differences
might be greater in a storage room or
relrigerator var because of the tendency
of fibreboard coutainers to settle to-
gether and lose their original spacing.

Plums could be cooled rapidly in an
air-hlast cooler or in a hydrocooler.
Either of these devices is expensive, how-
ever, and the plums would warm again
rather quickly if exposed in a warm
packing shed. To cool plums in field lugs
before packing would take two thirds as
long as to cool them after packing in
fibreboard boxes with open handholes,
and again a part of the cooling would be
lost if packing were done in a warm
shed. An air blast cools packed boxes
quickly if they can be stacked in such a
way that each one is exposed to it.

Circulation of air through fibreboard
bixes appears to be a promising means
of speeding up the ccoling. An air pres-
sure of less than one-sixteenth inch of
water sufficed to circulate three cubic
feet of air per minute through a 25
pound plum box. The air entered and
left the box through one-inch by three-
inch handholes in the ends. Calculations
indicate that the pressure required to
force the air through the handholes
themselves was insignificant and there An electric typewriter arranged to record temperatures ot each of sixteen points
would be no advantage in making the every four minutes.
holes larger. .

To attain this air flow through each
of 1,000 boxes in a carload would re-
quire 3,000 cubie feet of air per minute
at a pressure of one-sixteenth inch of
water. The fans in a standard refriger-
ator car are rated to deliver 8,000 cubic
feet of air per minute at a pressure of
one-eighth inch of water when the car
is moving 50 miles an heur or when the
ear is standing and the fans are being
operated by electric power from the
packing house. Circulation of even one
half of this air through the boxes would
be ample for quick cooling.

Plans have been developed for stack-
ing the load in such a way as to accom-
plish this. Cooling tests are to be cheeked
and extended in 1935.

Air heing drawn throuph o hox of plums in o small wind tunnel. Manometers
measure pressure and orifices in the tunnel measure fliow. The box with one end
exposed is being cooled in still air.

Rene Guillox is Associate Specialist in Agri-
cuftural Engineering, Universily of California,
Darvis.

The above proaress report is based on Re- Experimentol spacing of a new type of plum containar tested by the California
search Pro;‘echfA 1579, P Grape and Tree Fruit League and the U.5.D.A.
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