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FORcED VENTILATION of a 2 , 5 00-t011 pile of sugar beets V\rith cool 
night air made it possible to store beets for a period of 3 5  days at Clarks
burg, California, in 1 946.  During the 3 5'  -day storage period there was a 
loss of 0 .94 pound of sugar per day per ton of beets stored, while a loss of 
1 . 5' 5'  pounJs of sugar per day per ton stored was incurred on a non
ventilated beet pile, in spite of the fact the beets were stored for only a 
1 5 -day period. 

To further determine the possibility of moderately long periods of beet 
storage in the Clarkshurg area, an experiment similar to the one run in 
1 946  was made in 1 947 .  As in 1 946, the regular non-vented factory pile 
was used as a check for the 1 94 7  experiment .  

Expcrilllental Procc.l urc 

Ventilator ducts were constructed using 2 hy 1 2  's for the .sides, and 
with pieces of 2 - by 1 2 ·  hy 18 inches spaced 1 inch apart on top. Several 
2� by 6� by 1 8 �inch pieces were nailed on the bottom to prevent collapsing. 
The 2- hy 1 2 - by 1 6- inch pieces on the first 10 feet of each 60-foot duct 
were placed tightly together to prevent the escape of air before it had 
reached some d istance into the pile .  Each 60-foot duct was placed 12 feet 
apart and they were arranged so that alternate vents would be exposeJ on 
each side of the pile for a distance of ahout 5 feet. The opposite ends of the 
vents (in the pile) were blanked off. Since the pile was 60 feet wide, these 
dead ends were approximately 8 to ]() feet of the opposite side of the pile .  
A total of fifteen 60,foot ducts were placed crosswise under a beet pile of 
2 ,67 5 . 5 9 tons. This experimental pile was approximately 1 90 feet long, 
67 feet wide at thc bottom, 2 �  feet wide Oil top and 16 feet high. 

Three f;tns were used for hlowing air. Two of the fans were of the 
low'velocity type, each with a capacity of 2 ,000 cubic feet per minute, 
while the third v/as a high'velocity fan v,Iith a 1 , 500 cuhic feet per minute 
capacity. The fans were coupled to the ducts with a heavy canvas tuhc 
making it fairly simple to move each fan from onc duct to another. 

To obtain the temperatures in the pile, a total of 2 3  thermocouples 
were installed under the direction of Coby Lorenzen of the University 
of California at Davis. The thermocouples were pl aced at levels 4 feet ahove 
the ground ( 1 2  thermocouples) , at eight feet ahove the ground (8 thermo
couples) , and at 1 2  feet above the ground (3 thermocouples) . Since the 
number of thermocouples was limited, al l  2:1 of them were located in only 
about one-half the length of the ventilated pile_ 

lM�nage r ,  A merican Crystal Sugar Company, Cl arksb\lfg, Cal iforn ia .  
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Temperature rea dings \.:\'efe uhLlillc(J 011 the aVCLtgc (l f six t1 11K:; 
per Jay, ur approximately every -+ hours for the pcrioll of the experiment . 

ExperjlncnLal Hesults 
Piling was started October 20 and completed October 2 5 .  Only 

machine' topped heets went into the experimental pile .  After the experi' 
mental pile was completed, piling of beets in the non-vented regular pile 
was begun, and continued until Novcmbet- 20. The weather during the 
storage period of 1 Y4 7 was, ill general ,  more fa vorable for beet storage 
than conditions experienced during the 1 946 season. There were a prepon' 
derance of days with cool north winds, and this made it possible to open 
lip the vents 011 the north side and allow for natural wind ventilation . It 
also made it possible to use the fans on the south side of the pile during the 
periods when north winds were blowing. As a result the fans could be 
used over the entire area of the pile in only half the time required if 
north winds had not heen blowing. The three fans were run fr0111 approxi ,  
mately 7 :  3 0  p .m.  to  7 : 00 a .m.  every night, depending un  outside tempera 
ture on three of the fifteen ducts during the storage period. 

To be sure that adequate ventilation was taking place in the pile, 
smoke was blown through the vents three times during the latter part of 
the storage period. Since smoke was observed on the opposite side of the 
pile in about 15 seconds, and through the top of the pile to a width of 40 
feet in 2 minutes, it was obvious that good air circulation was heing obtained 
from the Ltns. 

As may he noted from figure 1, the average temperature of the pile 
was 60 degrees Fahrenheit for the first 2 days of the storage period, The 
lowest average temperature of the pile was 4 1  degrees Fahrenheit, and was 
obtained November 2 3 .  From this datc on, there V.las a gradual risc: in 
average temperature until December 1 when the average temperature was 
5 1  degrees Fahrenheit, at which time the experiment was concluded. 

Figure 2 gives the average temperatures for the 4� ,  g-, and 1 2 - foot 
levels. Until November 17 the temperatures at the various levels were as 
normally expected, with the 4-foot level being the lowest, and the tempera
tures of the S·foot level fal ling between the 4 - and 1 2 -foot levels, 

On November 17 there was a slight drop in temperatures at the 4, 
and 8-foot levels, and a very marked drop in temperature at the 1 2 -foot 
level, with the resul t  that the 1 2 - foot level was several degrees cooler than 
the lower two levels of the pile, Exactly what factors werc responsible for 
this phenomenon are not known except that there was a total of 0 .65  inch 
of precipitation November 1 5  to 16 with fairly low temperatures during 
the day Novemher 1 7 .  Since the drop in temperature was much more pro
nounced at the 1 2 · foot level there is the strong likelihood that the tempera
ture of the pile at  this level was affected hy the cooling effect of the rain 
and also from the evaporation that took place. 
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Processing of the heets in the experimental pile was started November 
29 .  For the most part, the heets were in (l fairly crisp condition.  There was 
only one spot where any amount of decay was found . This was due to a 
pi le  of trash which had completely decayed, destroying a small area of 
heets in the immediate vicinity. Undouhtedly this 'would have heen a very 
large hot spot, except for the fact that the trash was located directly over 
a vent. 

Of a total of  2 ,07 5 . 5 9  tons of beets which went into the experimental 
pile, 2 ,470 . 1 8  tons were recovered. This represents a shrinkage in  weight 
of  7 .67  percent. The average sugar of the beets into, and out of  storage, 
was 1 5"  .RO percent. Calculated on a tonnage basis this shrink represents a 
l oss of 0 . 5 9  pound of sugar per ton per day for the 4 1 -day storage period . 

In the non�vcnted factory pile, heets were stored for an average of 1 7  
Jays, and in this pile there was a loss of 0 . 7 3  pound of sugar per ton per 
day of storage. 

Conclusions 

The resul ts ohtained from the experiments i n  1 946  and 1 947 at Clarks
hurg. Cal ifornia, indicate that ventilated piles n1ay be stored from late 
Octoher to early Decemher, for a period of 40 to 45  days, without too 
great a risk .  Where piles arc non -vented, severe loss may occur if  the star' 
age period is over 1 .,  days, during the same season. With larger capacity 
fans i t  may he possihlc to still further cut sugar losses and prohably lengthen 
the storage period in vented piles. 
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The main external factors which appear to affect the temperature of 
the beet pile are the cool north winds and the mean daily temperatures. 

Experience in the piling of beets strongly favor piling only freshly 
topped heets. Under California conditions this requires the piling of only 
machine-topped heets which a re only Cl couple of hours out of the field 




