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57 ABSTRACT 
Method for drying of moisture-containing powder-like 
products, particularly starches and flours, in a flow tube 
passed-through by conveying gas, in the interior of 
which-distributed over the entire length of a central 
and rotary arranged tube-there are provided helically 
extending guide members for the production of a helical 
path of the feeding gas stream and for the distribution of 
the product stream is characterized by the product 
stream which is fed into the feeding gas stream prior to 
its entry into the flow tube is guided via a tube length 
and thereafter is immediately admitted into the flow 
tube together with the feeding gas. 

12 Claims, 1 Drawing Figure 
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METHOD AND APPARATUS FOR DRYING 
MOISTURE-LADEN POWDER-LIKE PRODUCTS, 
PARTICULARLY OF STARCHES AND FLOURS 

This application is a continuation of application Ser. 
No. 328,821 filed Dec. 9, 1981, now abandoned. 

BACKGROUND OF THE INVENTION 

The invention relates to a method for the drying of 10 
moisture-containing powder-like products, particularly 
starches and flours, using a drying device of the type 
mentioned in the preamble of patent claim 1, respec 
tively an apparatus for carrying out this method. 
Such a drying device is described in more detail in 15 

German patent No. 1,066,955. It is highly economical 
because the drying product is passed pneumatically in a 
helical path under contact with the heated inner drying 
wall through the drying device, whereby despite short 
dwell times over the entire dryer length of the path a 
high heat transmission to the drying product is ob 
tained. Accordingly, the drying device known as a 
rotary tube dryer in practice has become widely ac 
cepted and suitable for many applications. Difficulties 
in use exist, however, in the case of those powder-like 
products which tend to stick when in moisture-laden 
condition, whereby the flow relationships in the dryer 
are substantially interrupted over the entire cross-sec 
tion of the same. 

In the treatment of extremely moisture-laden starch 
products, such as, e.g., corn starch or potato starch in 
the dryer, particularly the inlet region thereof clogs by 
the caking of these products at the inner wall of the 
dryer. Heretofore it was necessary to demoisturize such as 
products in a convection dryer being supplied with 
large quantities of carrier gas, whereby the occurrence 
of clump-formation and product caking at the dryer 
wall was avoided. 
Due to the high carrier gas quantities, however, these 40 

dryers are not only structurally expensive but also con 
sume huge amounts of energy. 

SUMMARY OF THE INVENTION 

It has now been found that even extremely moisture- 45 
laden powder-like starches or flours can be treated in 
the rotary tube dryer if the product is first fed into the 
carrier gas stream and is then supplied to the rotary tube 
dryer with the carrier gas via a length of tube. 

In case of appropriate construction of the preferably 50 
heatable tube length, the product has the adhesiveness 
removed from its surface, so that a product stream is 
introduced into the rotary tube dryer whose particles 
can be passed over the hot dryer wall without tending 
to bake on. 
An object of the invention is thus to extend use of the 

known rotary tube dryer so that it also is capable of 
drying those products which in an extremely moist 
condition have a particular adhesiveness and which 
tend to form baked-on formations on the inner wall of 60 
the dryer. 
The object is accomplished according to the inven 

tion by a method utilizing the above-described discov 
ery. 
With this method powder-like products with extreme 65 

moisture and adhesiveness can be dried in one stage in 
the rotary tube dryer down to the desired final moisture 
degree. 

2 
The operation of the rotary tube dryer, which is 

characterized as known by a helical flow path of the 
product and feed gas stream along the dryer wall, per 
mits, even for short-time contact drying with defined 
product dwell time, the obtaining of a homogenous final 
moisture of all particles of the product stream. 

Since this dryer type is characterized by a particu 
larly intensive heat transmission between product 
stream and dryer wall and a product feeding is effected 
with a small feed gas quantity, its use is of particular 
importance for the aforementioned products because of 
the high effectiveness and low energy requirement. 
The teaching according to the invention gives a new 

approach, contrary to the previously held assumptions, 
that it was not possible to dry adhesive products in a 
rotary tube dryer. 
According to a feature of the invention, there is the 

production of a partial pressure drop between the feed 
gas and the product surface so that a part of the surface 
moisture is removed from the product. The released 
heat quantity based upon the cooling of the feed gas 
within the tube length serves for the surface drying of 
the product and thus the reduction of its adhesiveness. 
The method fo the invention can be realized by a 

5 particularly simple apparatus used in connection with 
the rotary tube dryer. By feeding of the adhesive prod 
uct into the feed gas stream the surface adhesiveness of 
the product is on the one hand reduced in the feed gas 
stream and furthermore an admission is obtained which 
is distributed over the inlet cross-section of the dryer. 
This effect is further improved by construction accord 
ing to other features of the invention whereby the heat 
quantity which is freed via the pre-heated feed gas 
stream is additionally used for drying the product sur 
face. The temperature of the feed gas stream and its 
total quantity can be controlled in known manner via a 
feed gas heater and a feed gas blower. 

BRIEF DESCRIPTION OF THE DRAWING 

Other objects, the features and advantages of the 
invention will be apparent from the following detailed 
description when read with the accompanying drawing 
whose sole FIGURE shows by way of example and not 
limitation the presently preferred embodiment of the 
invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

A rotary tube dryer 1 of the known type consisting of 
a flow tube 2 in the interior of which there is a rotary 
tube 3 on which are fixed guide members 4 for the 
guidance of the product and feed gas stream along the 
inner wall. The flow tube 2, is at its inlet side, i.e., flow 
tube end, gas-tightly connected with a tube length 5. 
Via this tube length 5 the input of the feed gas stream 
mixed with powder-like product having a grain up to 6 
mm is tangentially fed into the flow tube 2. 
The flow tube 2 which has a double wall 16 is pro 

vided for the purposes of feeding or if required cooling 
with an inlet opening 12 and an outlet opening 13. The 
tube 3 is correspondingly heatable and coolable via inlet 
or outlet openings 14,15. 

Just like the flow tube 2, the tube length 5 is also 
double-walled for the purposes of heating or cooling by 
means of a heat carrier and has an inlet opening 10 and 
an outlet opening 11 for the heat carrier. 
The length of the tube length 5 is up to six meters 

with a pass-through cross-section which is maximum up 
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to one-quarter of the free pass-through cross-section of 
the flow tube 2. The dimensions of the tube length 5 are 
dependent upon the flow rate and the quantity of the 
product stream as well as upon the starting moisture of 
the product passing through it. These dimensions can be 
readily empirically determined. 
The tube length 5, which is preferably smooth-walled 

at its interior, is provided at its free end with a mechani 
cal input device 6, for example with a wheel feeder or a 
metering screw. In addition, the tube length 5 may be 
connected, if needed, under interposition of a feed gas 
heater 7 with a feed gas blower 8. 
The arrangement of the feeding device 6 is such that 

the product stream delivered by it is fed into the feed 
gas stream. On feeding into the previously heated feed 
gas stream the product stream has convectively re 
moved from it a part of its surface moisture during its 
travel along the tube length, which is advantageous for 
the product to be treated. The feed gas stream which is 
continuously supplied via the tube length 5 and the flow 
tube 2 yields both in the tube length 5 and in the heated 
flow tube 2 a heat potential which is sufficient to main 
tain the fed-in product in flowable condition and bring 
it in the rotary tube dryer, for example in the case of 
treatment of corn starch, from a starting moisture of 
almost 45% to a final moisture of 12%. 
The removal of the dried product from the flow tube 

is effected in the usual manner continuously via one or 
more separators 9 downstream of the rotary tube dryer 
1. 
While only one embodiment of the invention has been 

shown and described in detail, there will be many modi 
fications and variations satisfying many or all of the 
objects of the invention while not departing from the 
spirit thereof or defined by the appended claims. 
For example, without being detrimentally affected in 

its operation, the tube length 5 can be flanged both in 
vertical and in horizontal arrangements relative to the 
longitudinal axis of the rotary tube dryer 1 to the flow 
tube 2 of the same. 
What is claimed is: 
1. In a method for drying a moisture-laden powder 

like product wherein the product is carried by a con 
veying gas through a rotary tube dryer having in its 
interior helical guide members extending from a central 
tube to define a helical path, the improvement compris 
ing supplying a feeding gas stream, heating the supplied 
gas stream, directly feeding a stream of the moisture 
laden powder-like product into the heated feeding gas 
stream, feeding the mixture of powder-like product and 
heated gas stream into a length of smooth, unobstructed 
tubing and guiding the formed mixture through the free 
cross-section of said tubing along the length thereof, 
heating said tubing to heat said mixture flowing therein 
whereby part of the moisture on the surface of the pow 
der-like product is convectively removed and thereafter 
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4 
feeding said mixture tangentially into the rotary tube 
dryer whereby another part of the moisture of the prod 
uct is removed. 

2. The method of claim 1 wherein said mixture is 
tangentially fed into the rotary tube dryer. 

3. Apparatus for drying a moisture-laden product 
comprising a tubular housing, a tubular core concentri 
cally disposed within said tubular housing, a plurality of 
guide members helically extending from said tubular 
core whereby a helical guide path is established be 
tween said tubular core and said housing, outlet means 
at one end of said housing, inlet means at the other end 
of said housing, an interior smooth-walled tube length 
which is internally unobstructed having an outlet con 
nected to said inlet means, means for controllably heat 
ing said smooth-walled tube length, a mechanical feed 
means, said tube length having an inlet directly con 
nected to said feed means for introduction of the prod 
uct to be dried thereinto, a feed gas source means re 
note from said mechanical feed means for feeding a gas 
stream into said tube length for advancement with the 
product to be dried therewith through said tube length 
to the tubular housing, and heater means connected 
between said mechanical feed means and said feed gas 
Source means for heating the feed gas before it contacts 
said product. 

4. Apparatus as claimed in claim 3 wherein said tube 
length is connected tangentially to said inlet means. 

5. Apparatus as claimed in claim 3 wherein said feed 
gas source means is upstream of said mechanical feed 
8S. 

6. Apparatus as claimed in claim 3 wherein said tube 
length has an end remote from the inlet means of said 
housing, said heater means being connected to said 
remote end, said feed gas source means being connected 
to said heater means. 

7. Apparatus as claimed in claim 6 wherein said tube 
length, said mechanical feed means, said heater means 
and said feed gas source means are arranged one after 
the other in the stated order. 

8. Apparatus as claimed in claim 3 wherein said feed 
gas source means comprises a blower. 

9. Apparatus as claimed in claim 3 wherein said tube 
length has a free cross-section which is less than one 
quarter of the cross-section of the tubular housing. 

10. Apparatus as claimed in claim 3 wherein said tube 
length and tubular housing are at an angle relative to 
one another. 

11. Apparatus as claimed in claim 3 wherein said tube 
length and tubular housing are perpendicular to one 
another. 

12. Apparatus as claimed in claim 11 wherein said 
tube length is horizontai and said tubular housing is 
vertical. 
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