
Automatic Temperature S E P A R A T O R  

control recommended for 
improved wine-growing 
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C)UALITY OF PRODUCT I N  WINE-GROWING 
could be improved markedly by a closer 
application of technological knowledge 
concerning refrigeration requirements of 
fermentation. 

Control of temperature is a basic wine- 
growing pioblem. Heat generated during 
fermentaticm, if uncontrolled or of pro- 
longed effect, can result in complete loss 
of the wine. 

This danzer is fully recognized, but the 
damage to quality that occurs when wines 
are allowed to stand for short intervals 
at the maximum permissible tempera- 
tures, often is completely ignored by 
wine-growers. 

Not onlv do deleterious changes in 
quality occur at maximum temperatures 
but they also occur when the fermentation 
temperature is allowed to exceed 70" F 
for any time interval. 

With dur regard to the use of sulfur 
dioxide and pure yeast as control meas- 
ures for fermentation, temperature con- 
trol is of major importance for the 
production of sound wines under Califor- 
nia conditions. Without it, wine growing, 
except for the coastal areas, would be vir- 
tually impossible. 

It is recommended that 70" F should 
be considercd the maximum temperature 
of fermentation for both white and red 
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grapes. The practical minimum tempera- 
ture of fermentation still remains to be 
determined. 

All fermcntations, irrespective of the 
variety, should be carried out on the liq- 
uid portion of the grapes only. 

The fermenting units. irremective of 
c 1  

size, should be designed to perrht the use 
of a controlled temperature program dur- 
ing fermentation-a program that is auto- 
matically controlled through adequate 
instrumentation. 

In  white wine-growing the recom- 
mended system differs from the one now 
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used principally in the matter of tempera- 
ture and its control. 

The theoretical maximum temperature 
for white wine fermentations is 85" F but 
by present practice 85" F more closely 
represents [he weighted average than the 
maximum. Under the pressures and ten- 
sion of the vintage season, tanks fre- 
quently exceed 85" F before cooling is 
commenced. 

This wide fluctuation of temperature is 
directly responsible for a very consider- 
able loss of quality which can be avoided 
by constant control of the fermentation 
temperaturc. 

In setting up the proposed system great- 
est consideration should be given to 
making the temperature control fully au- 
tomatic in operation. 

Red Wine 

- 
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At the present time, red wine is fer- 
mented in contact with the crushed grape- 
tissues-pulp, skins, and seeds. 

The primary purpose of this practice 
is to cause extraction of the anthocyamin 
'pigments located in the cells of the skins. 

The secondary purpose is to extract the 
tannin, volatile oils, acids and the like. 
Both the alcohol and the heat produced 
during fermentation are the principal 
agents in effecting the results. 

The end results of fermentation in con- 
tact with skins can be accomplished me- 
chanically much more simply, with better 
control and less cost over a period of 
time. 

A few Comparatively simple changes in 
handling red grapes prior to fermenta- 
tion will permit this accomplishment. 

Heat produces two beneficial and use- 
ful physical changes in the crushed grape 
tissues. 

It causes the color to flow and it modi- 
fies the structure or composition of the 
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Flow chart of juice from grape to 

fermenting tank. 

crushed miiss in such a manner that juice 
extraction becomes a comparatively sim- 
ple operation. 

Changes Recommended 
The time and temperature relationships 

required to cause color flow are well 
known. 

Heat exchanger units-such as those 
used for handling a continuous flow of 
crushed tomatoes in canneries-are avail- 
able and can be adapted for handling red 
grape must. 

It is recommended that such a unit be 
made an integral part of the flow-line for 
handling red grapes for wine-growing. 

It would be necessary to add a unit 
for separating the juice from the grape 
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ity with g-eater efficiency would more 
than offset the capital expenditure for the 
additional equipment and greater refrig- 
eration requirements. 

Finally, Lhe possibility of producing 
distinctive wine types is almost unlimited. 

The recommended system modernizes 
wine-growing and permits much close 
control of the principal step in the conver- 
sion of grapes to wine. 

TEMPERATURE 
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tissues, such as a continuous expeeler 
press, vibrating screens or the like. 

The must from the present crusher and 
stemmer would be pumped through the 
heat interchanger which contains both a 
heater section and a cooler section, in 
series. 

In order to insure a constant or con- 
trollable flow, a surge tank might be re- 
quired ahead of the heat exchanger. 

The heated and coolcd must would pass 
immediately through an appropriate juice 
extractor and from this unit, the juice 
would be pumped into closed fermenters 
designed for operation at constant tem- 
perature of 70" F or less-automatically 
rontrolled. 

It is known from studies by many inves- 
tigators that heat does not cause any in- 
jury to the juice. 

The motnentary application of heat 
under the modernized system would have 
little effect on flavor. 

The exact temperature and time rela- 
tionships for obtaining the most desirable 
results with all varieties would require 
considerable work. The variations in corn- 
position-color, tannin, acid, flavoring 
constituents-would permit a variety of 
products to be made from the same grape 
variety. 

Heat accomplishes other and perhaps 
far-reaching, effects. A very considerable 
reduction, if not complete destruction. of 
the microbial load would occur. Both the 
beneficial and the harmful organism are 
reduced in numbers. A pure yeast strain, 
or mixture of strains, would be required 
as a starter. This can only be considered 
as a desirable accomplishment. 

I t  might be found that the reduction in 
bacterial load would eliminate the present 
necessity fdr using sulfur dioxide, or at 
least, marhedly lessen the amount re- 
quired.. This, too, must be considered as 
a desirable accomplishment. 

Advantages 
Other advantages warrant mentioning. 

There is a higher yield of juice per ton 
o f  fresh grapes crushed. The greater fer- 
mentation efficiency would give the rec- 
ommended system a greater over-all 
winery efficiency than the system now 
used. 

Residual sugar in the pomace would be 
removed more easily by leaching and 
pressing operations. These could be es- 
tablished as an integral part of the juice 
extraction units and the pomace need 
never accumulate in or around the win- 
ery. 

The extrccted juice can be balanced or 
adjusted more easily to a uniform coin- 
position prior to fermentation. 

The production of wines of better qual- 
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emulsion even though the actual amount 
of oil applied per tree was approximately 
the same. 

In the partial concentrate spray appli- 
cations, the oil deposits were slightly bet- 
ter than the bulk sprays throughout, and 
the emulsive oil and the tank-mix oil de- 
posits were 1.4 times the deposits of the 
oil emulsion. 

Per tree, the deposits of  the partial con- 
centrate sprays were higher than the de- 
posits of the bulk sprays, even when less 
than half the amount of actual oil was 
applied. 

Table 2 shows that a saving of 557; in 
the cost of material per acre is possible 
with the partial concentrate sprays. 

Though the equipment used in this ex- 
periment was of a type producing over 
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50,000 cubic feet o f  air per minute and 
had further been perfected as to direc- 
tional conrrol of the discharge, other 
equipment of less volume undoubtedlj- 
could be used in orchards where the trees 
are not as large. A large volume of air is 
essential, e$pecially in foliage sprays and 
many types of equipment lack this essen- 
tial. 
- 
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