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This invention relates to centrifugal apparatus for 
effecting indirect heat exchange between a liquid and 
a vapor, and has particular reference to an improved ap 
paratus for this purpose. 
. Centrifugal apparatus of the type to which the present 
invention relates comprises generally a rotor body having 
a nest of annular conical disks provided at their outer 
peripheries with radial ?anges which are held together 
and space the conical areas of the disks from each other, 
whereby the rotor disks form conical interspaces or 
channels. Alternate ones of these conical channels serve 
for passage of the liquid, while the others serve for pas 
sage of the vapor. The rotor body is mounted on a shaft 
and rotated in a stationary casing or housing which may 
be evacuated by connection to a suction pipe. The alter 
nate conical channels for the liquid open through the 
radial outer ?anges at the periphery of the rotor body 
into the chamber between the rotor body and the casing, 
While the remaining conical channels for the vapor com 
municate through radial passages with an axial passage 
(that is, a passage generally parallel to the rotor axis) 
in the radial outer ?anges of the rotor body. This axial 
passage, in turn, communicates with an annular groove 
located in the rotor body and provided with a stationary 
paring member for discharging liquid from the groove, 
the groove opening toward the rotor axis but being other 
wise closed and being cut off from communication with 
the chamber between the rotor body and the casing. 

Apparatus of this type, in which the disks forming the 
conical channels rotate with the rotor, is known in the art. 
It is characterized by providing large heat exchange sur 
faces within a very small volume and, due to the ro 
tation, by causing the liquid medium to spread itself 
in a very thin layer on the entire conical surface over 
which it ?ows, whereby the so-called K-value is very 
high. The apparatus can be used for evaporating or 
concentrating a liquid ‘by means of a vapor, condensing a 
vapor by means of a liquid, or increasing or lowering the 
temperature of a liquid by means of a vapor. 

Such apparatus as proposed heretofore, however, has 
the objections that it is of complex construction and is 
di?icult to assemble and disassemble incident to clean 
ing and inspection. Also, such prior apparatus is di?icult 
to manufacture in providing the passages for leading 
the two media to and fro-m the conical channels in such 
manner that the media can, optionally, ?ow through 
these channels in unidirectional current or in counter 
current. In either case, due to the action of the cen 
trifugal force, the liquid medium must be admitted to 
the conical channels at their smallest radius and discharged 
therefrom at their largest radius. 
The principal object of the present invention is to 

provide an apparatus of the type described which over 
comes the above-noted objection to prior apparatus of 
this type. 

In an apparatus made according to the invention, the 
conical disks are provided with the radial outer ?anges 
and also with radial inner ?anges by means of which 
the rotor body is mounted on its driving shaft. These 
inner ?anges de?ne an axial passage opening toward one 
end of the rotor shaft and forming an inlet for one of 
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the two media, this axial inlet passage communicating 
with the alternate conical channels between the disks. 
The other conical channels communicate with an inlet 
duct for the other medium by way of the annular groove 
provided with the stationary paring member or dis— 
charge device. The inner ?anges may also form a 
second axial passage through which these other conical 
channels are fed with the other medium from its inlet 
duct by way of the annular groove. Thus, the latter 
may serve for feeding these other conical channels 
through an axial passage in either the inner ?anges or the 
outer ?anges of the disks. 
The outer ?anges of the disks may also have radial 

passages or an axial passage, or both, leading outside the 
rotor body from the alternate conical channels. 
These and other features of the invention will be 

described in more detail with reference to the accompany 
ing drawings, in which: 
FIG. 1 is a vertical sectional view of a preferred form 

of apparatus according to the invention, and 
FIG. 2 is a horizontal sectional view on line 2—2 in 

FIG. 1, with the casing omitted. 
The apparatus as illustrated comprises a lower frame 

part 1 and an upper frame part 2, the latter supporting a 
housing or casing having a lower part 3 and an upper 
part 4 connected to each other by means of ?anges 5 and 
6 which are releasably secured to each other by bolts 
(not shown). The housing forms an inner closed cham 
ber 7 which is provided with a vapor outlet 8, prefer 
ably a suction pipe connected to a suction pump (not 
shown). A vapor condensate outlet formed by pipe 
9 also leads from chamber 7. . 
A vertical stationary shaft 10, which carries to ball 

bearings 11 and 12 at its bottom and another ball bear 
ing 13 at its top, is mounted in the frame 1—2. These 
ball bearings carry a hollow spindle 14 which is driven 
through a driving pulley 15 from a driving motor (not 
shown). 
The rotor body comprises a nest of annular conical disks 

16 and 17 alternating with each other. The disks 16 
and 17 have peripheral outer ?anges 18 and 19, re 
spectively, and inner ?anges 20 and 21, respectively. The 
inner ?anges 2t), 21 ?t closely around the hollow spindle 
14 and are secured to same by being clamped between 
a shoulder 22 on the hollow spindle and a nut 23, the 
threads 23a of which engage corresponding threads on 
the hollow spindle. 
The inner ?anges 20, 21 and the outer ?anges 18, 19 

are provided with axial holes forming axial passages 24, 
25, 26 and 27, there being several of each such passages 
spaced around the rotor axis. Each axial passage 24 
communicates, via radial passages 28 in the inner ?anges 
20, with the alternate conical channels 29 between the 
conical disks 16, 17. Each axial passage 26 commu 
nicates, via radial passages 26a, with the same conical 
channels. Likewise, each axial channel 25 in the inner 
?anges communicates, via radial channels 30 in these 
?anges, with the other conical channels 29a which, via 
radial channels 31 in the outer ?anges, communicate with 
the axial channels 27 in the outer ?anges. Thus, two 
series of conical channels are formed, separated from 
each other, of which alternate conical channel 29 com 
municate with at least one axial channel in the inner 
?anges and one axial channel in the outer ?anges, while 
the other conical channels 29a communicate with at least 
another axial channel in the inner ?anges and another 
axial channel in the outer ?anges. 
The axial channel or passage 26 opens downwardly 

into an annular groove 32 arranged at the outside of the 
rotor body. This groove is open towards the rotor axis 
and is provided with a stationary paring member 33 
which extends through the wall of the housing 3. 
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The axial channel 27 opens into an annular groove 34 
arranged inside the rotor body. This groove opens to 
wards the rotor axis and is provided with a stationary 
paring member 35 which is secured to part 2 of the frame 
and communicates with a discharge channel 36 in the 
frame. A wall 37 of the rotor body and a sealing device 
38 held against the frame 2 form a means for sealing the 
groove 34 from the chamber 7. A slit 39 between the 
hollow spindle 14 and part 2 of the frame is sealed by 
means of another sealing device 40. 

Sealing elements (not shown) may be ?tted between 
the confronting surfaces of the ?anges 19 and 20 in order 
to seal the conical channels against undesirable leakage. 
The uppermost conical disk 16, provided with an inner 

and an outer ?ange, is doubled with an extra conical disk 
41 which, together with the former one, forms a conical 
channel 42 communicating at its outer end with the pas 
sage 27 and at its inner end through passage 42a with 
passage 43 in the nut 23‘. The latter passage commu 
nicates, in turn, with a passage 44 in the hollow spindle 
14. The inner ?ange 20 of the uppermost conical disk 
16 is not, as are the other inner ?anges, provided with 
a passage hole in order to form an extension of the chan 
nel 25 but forms instead a shut-off device for the channel 
25 at this end. On the other hand, the same ?ange 20 
is provided with a passage hole forming an extension 
for the passage 24 which thus communicates with a pas 
sage 45 in the nut 23 as well as with another passage 46 
in the hollow spindle 14. The hollow spindle 14, which 
rotates during operation, has its passages 44 and 46 con 
nected through a sealed ?ow connection 47 with station 
ary ducts 48 and 49, respectively, on the housing 4. 
The radial passages 28 open into annular grooves 50 

on the outside of the inner ?anges 20 in the conical chan— 
nels 29. These grooves are provided with over?ow edges 
51 leading outward into the conical channels 29. The 
same conical channels are provided, at the inside of the 
outer ?anges 18, with annular channels 52 into which the 
radial channels 26a open. Radial through-going chan 
nels or passages 54, which open into the chamber 7, are 
located above the annular channels 52 and separated 
from the latter by means of an inwardly turned annular 
projection 53. 
The frame 2 has an inlet duct 55 for one of the media. 

This duct communicates through a passage 56 with the 
groove 34 and with the axial passage 25. The axial pas 
sage 24 is plugged by means of a plug 57 in the lower 
most ?ange 20. 

If the ‘apparatus is to be used to evaporate and con 
centrate a‘ liquid by means of a vapour, a suction device 
is preferably connected to the outlet pipe 8 so that the 
evaporation can be carried out under vacuum. In this 
case the vapour is admitted through the inlet 55 and is 
led up into the axial passage 25, from which. it spreads 
through the radial passages 30 into the conical channels 
29a. The walls of these channels receive heat from the 
vapour and condense it more or less. The condensate 
is discharged through the radial passages 31 and collected 
into the axial passage 27, from which it is discharged into 
the groove 34 where it is pared off by the paring member 
35 and discharged through the channel 36. Air or other 
uncondensable gas contained in the vapour rises in the 
passage 27 and is discharged from the rotor body through 
the channels 42, 43, 44 and 48 to atmosphere. _ 
The liquid which is to be evaporated or concentrated 

is admitted at the same time through the stationary inlet 
duct 49 and passes through the passages 46 and 45 into 
the axial passage 24. The liquid is then led through the 
passages 28 into the annular chambers 50 in the alternate 
conical channels 29. From these annular chambers the 
liquid is thrown out centrifugally over the over?ow edges 
51 against the disks 17 and passes in an evenly spread thin 
layer over these disks and across the respective conical 
channels 29 towards their outer peripheries while being 
evaporated and concentrated by heat transmission from 
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the disks 17. The concentrated liquid is then collected 
in annular channels 52 and discharged through the radial 
passages 26a to the axial passage 26 and annular groove 
32, from which it is pared out of the casing 3-4 by means 
of the paring member 33. The secondary vapour, which 
is liberated from the liquid during evaporation in the 
conical channels, passes through the radial passages 54 
directly into the chamber 7. Any liquid drops carried 
along with this secondary vapour are thrown against the 
inner walls of the casing, along which they glide down 
to the discharge outlet 9. The secondary vapour in the 
housing 7 is discharged or exhausted through the outlet 8. 

In the above-described operation, the liquid and the 
vapour or steam pass through separate conical channels, 
both ?owing radially outwards in unidirectional currents. 
Inorder to obtain a liquid distributioon as even as 

possible on the disks 17, the upper surfaces of the 
over?ow edges 51 may be provided with radial grooves 
(not shown). To avoid burning of the liquid by the 
hot inner ?anges, the latter may be lined with a heat 
insulating material in the annular chambers 50. 

If it is desired to lead the steam in the opposite di 
rection through the conical channels, the lower end of 
the axial passage 25 is plugged or else the inner ?anges 
are not provided with the holes which form the passage 
25 and the passages 30. In that case the vapour passes 
from the inlet 55 through the passage 56 and the an 
nular groove 34 into the axial passage 27 and from the 
latter through radial passages 31 into the conical chan— 
nels 2911 where it is cooled and condensed. The con 
densate returns by way of the same path but is pared off 
in the groove 34 by the paring member 35. In that 
case the passages 2'7 and 31 should have a larger cross 
section than otherwise, and the paring member 35 with 
its paring edge should be displaced further outwardly 
in the radial direction so that the condensate does not 
obstruct the in?ow of vapour to passage 27. 

Instead of discharging the secondary vapour through 
the radial passages 54 in the outer ?anges, these passages 
can be plugged or omitted and replaced by radial or 
axial passages in the inner ?anges, the latter passages 
being made in the same way as the passages 28 and 24 
with the difference that the channels 28 must open above 
the liquid in the chambers 50. 

If the apparatus is to be used only for heating a liquid 
by means of a vapour or for cooling a vapour to a con 
densate by means of a liquid, the vapour can be ad 
mitted and discharged according to any of the above 
described methods. The liquid is then admitted into 
the conical channels in the same way as just described, 
but it can be discharged in different days. 
According to an alternative, the radial passages 54 

are omitted and the liquid is discharged through the 
passages 26a and 26, the groove 32 and the paring mem 
ber 33. The outlets 8 and 9 are then unnecessary, but 
the outlet 9 can be kept for drainage. 
According to another alternative, either the passages 

26a and 26 nor the ?ange 53 are used and therefore 
are omitted and only the passages 54 are retained. The 
liquid is then thrown out directlyinto the chamber 7 
through the latter passages and is collected at the bottom 
of the casing and discharged therefrom through the out 
let 9. The outlet 8 is then unnecessary. 

If, in the latter case, the liquid is not only to be 
warmed but also concentrated under vacuum, a suction 
pump is connected to the outlet 8, which (via the pas 
sages 54) produces a vacuum in the conical channels 

I claim: 
1. In an apparatus for indirect heat exchange between 

a liquid medium and a vapour medium, the combination 
of a rotor including a nest of annular disks having 
spaced conical portions and also having interengaging 
a set of radial ?nages at their outer peripheries and 
interengaging a set of radial ?anges at their inner 
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peripheries, a stationary casing, a drive shaft on which 
the rotor is mounted through said inner ?anges for 
rotation about an axis in said casing, the casing de?n 
ing a chamber surrounding the rotor, said conical disk 
portions forming a series of conical channels of which 
alternate channels are for passage of said liquid medium 
and the other channels are for passage of said vapour 
medium, said outer ?anges having ?rst passages through 
which said alternate conical channels communicate with 
said chamber, the rotor having an annular groove sur 
rounding and opening toward said axis, said outer ?anges 
having second passages through which said other conical 
channels communicate with said groove, a stationary 
paring device located in said groove and forming an out 
let therefrom, means for sealing said groove from said 
chamber, said chamber having a vapour outlet and a 
liquid outlet, said inner ?anges forming an axial pas 
sage extending generally parallel to said shaft and open 
ing toward one end thereof to form an inlet for one 
of said media, said inner ?anges having radial passages 
leading from said axial passage to said alternate conical 
channels, a ?rst stationary inlet duct for said one medium, 
a sealed ?ow connection through which said ?rst duct 
communicates with said axial inlet passage in the inner 
?anges, and a second stationary inlet duct for admitting 
the other medium and communicating with said other 
conical channels by way of said annular groove and one 
of said ?ange sets. 

2. The combination according to claim 1, compris 
ing also a suction pipe leading from said vapour outlet of 
the chamber for evacuating the same. 

3. The combination according to claim 1, in which 
said inner ?anges form passages through which said an 
nular groove communicates with said other conical 
channels. 

4. The combination according to claim 1, in which 
said ?rst passages in the outer ?anges include radial 
passages Opening directly into said chamber from said 
alternate conical channels. 

5. The combination according to claim 1, in which 
said ?rst passages in the outer ?anges include an axial 
passage opening into said chamber through one end of 
the rotor. 
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6. The combination according to claim 1, in which 

the rotor has an external annular groove opening to 
ward said axis, said ?rst passages including an axial pas 
sage formed by said outer ?anges and leading to said 
external groove, the combination comprising also a 
stationary paring device located in said external groove 
and forming an outlet therefrom. 

7. The combination according to claim 1, in which 
said second passages in the outer ?anges include an 
axial passage communicating at one end with said an 
nular groove at one end of the rotor, the opposite end of 
said last axial passage being vented to atmosphere out 
side said chamber by way of said inner ?ange at the 
opposite end of the rotor. 

8. The combination according to claim 1, in which 
said inner ?anges form annular chambers having over 
?ow edges leading into said alternate conical channels, 
said axial passage leading to said annular chambers by 
way of said radial passages in the inner ?anges. 

9. The combination according to claim 1, in which 
said ?rst passages in the outer ?anges include main radial 
passages opening directly into said chamber and also 
include an axial passage leading toward one end of the 
rotor, said ?rst passages also including additional radial 
passages leading from said alternate conical channels to 
said last axial passage, said outer ?anges having annular 
projections extending inwardly into each said alternate 
channel between the inner ends of said main and ad 
ditional radial passages from the channel. 

10. The combination according to claim 1, compris 
ing also a frame supporting said casing and shaft and 
forming a discharge channel, said paring device being 
secured to the frame ‘and leading to said discharge 
channel. 

11. The combination according to claim 1, in which 
said shaft is vertical and supports said disks with their 
largest diameters up and their smallest diameters down. 
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