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2 
The present invention relates to heat exchange deposits will increase continually and sooner or 

apparatus of the surface type for heating, evap- later make it necessary to take the apparatus 
orating and like purposes and to a method of out of Operation for a more thorough cleaning 
operating the same. by chemical or mechanical means and this will 
More particularly the invention is concerned 5 involve excessive costs. 

with such apparatus as serving for transmitting It is an object of the invention to provide 
heat from vapours to a scale forming liquid, and means for circulating condensate through the 
in which the paths of the different fluids may be passages which are used intermittently as va 
interchanged at intervals during operation in Or- pour passages to Secure a satisfactory and more 
der that any scale formed by the liquid on the 10 even flow of condensate over the passage walls 
walls of either fluid passage during one period in order to increase the cleaning capacity and 
should be substantially removed by the dissolv- eliminate the drawbacks mentioned. 
ing action of the vapours and their condensate Another object of the invention is to provide 
when passed through the same passage during means for distributing circulated condensate in 
a following period. is a sub-divided state as by spraying nozzles, for 

. The indicated method of removing scale by instance, in order to further facilitate wetting 
passing each of the fluids alternately through an- of the passage walls and increase the cleaning 
other one of the fluid passages is obviously a very efficiency. 
desirable one since it may be performed practi- A further object of the invention is to use the 
cally without stopping operation and the change 20 heating vapours in a jet condensor for circulat 
may be made at shorter or longer intervals as ing and distributing condensate as desired. 
may be desired in any given case without un- A still further object of the invention is to 
favorably influencing either the continuance of cause circulation of condensate as indicated in 
operation or the CostS, So that the cleaning may quantities which exceed the quantity formed by 
be timed to commence when the scale deposits 2 condensation and preferably amount to a plural 
are still very moderate and relatively easy to dis- ity of times the amount of the condensate. 

Still further objects will be apparent from the ... solve. 
However, the cleaning capacity of the vapours following. 

more or less depends upon and is limited by cer- Suitable embodiments of the invention will now 
tain factors of which one of great importance is to be described with reference to the accompany 
that they produce a sufficient volume of conden- ing drawings, in which: 
sate relative to the Surfaces of the walls of the Figure 1 shows a plant with a heat exchanger 
passage to provide continuous and ample wet- having a pump for circulating condensate, 
ting of all of the surface of the latter by an Figure la shows another arrangement em 
evenly distributed flow of liquid condensate, since 35 ploying an injector instead of a pump. 
it is a liquid condensate that provides the most Figure 2 is a section of the same exchanger 
active dissolving agent. shown in Figures 1 and 1a with inlets and out 

In practice the ideal conditions cannot be se- lets for the two heat exchanging fluids, taken 
cured without special arrangements for the ob- along the line II-II in Figure 1, 
vious reason, for instance, that the deposition of 40 Figure 3 is a section of the heat exchanger 
condensate will be only very slight adjacent to taken along the line, III-III in Figure 1, and 
the place where the vapours enter and still less Figure 4 is a section of the heat exchanger 
of the condensate will immediately be distribut- taken along the line IV-IV in Figure 1. 
ed upon the Wall Surfaces in that region and pOS- • In all figures the same reference characters 
sibly only over parts thereof, whereas the flow of 45 refer to the same parts. 
condensate will increase more and more towards The heat exchanger comprises a plurality of 
the opposite end of the vapour passage. Con- parallel heat transmitting walls 2 of sheet metal 
Sequently, in case of relatively resistant scale spaced at equal distances between two side plates 
deposits the cleaning action may be quite inade- 3. Together with the plates 3 and strips 4 the 
quate near the entrance end while more or less () walls 2 form a system of equally shaped parallel 
adequate in the central region and rather sat- and vertical channels 2 and 2a. Above and 
isfactory at the opposite end. With such oper- beneath the ends of the strips 4 the walls 2 are 
ation, however, the practical value of the method extended in a V-shaped configuration so that at 
is doubtful or to a great extent reduced because the top and the bottom the walls terminate in 
then the incompletely removed portions of scale 55 oblique edges 5, 5a, 5b and 5c respectively. Each 
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channel is closed along one of its oblique botton 
edges, for instance the left one 5a, by means of 
a strip 6a, and in the same manner, the Sane 
channel is closed along one of its top edges, for 
instance likewise the left one, 5c by means of a 
strip 6b, although, instead, the right top edge 5b 
may be closed if desired. The adjacent channels 
(2a are closed along the remaining bottom and 
top edges 5, 5b respectively. In this manner al 
ternate channels will be open to alternate sides, 
and there are thus formed two groups of chan 
nels, one group being open to one side, for in 
stance the left one, and the other group being 
open to the other side, for instance the right 
one. Covers 7, at both sides closed by the ex 
tended side plates 3, enclose chambers 8, 8a, 8b, 
8c, at the bottom and the top of the channels 
2, 2a. The left-hand chambers 8a, 8c con 
nect the channels 2a of the group open to the 
left while the right-hand chambers 8, 8b con 
nect the channels 2 of the group open to the 
right. It is also clearly seen that the right-hand 
bottom chamber 8 communicates with the right 
hand top chamber 8b through the channels 2 
and that the left-hand bottom chamber 8a con 
municates with the left-hand top chamber 8c 
through the channels 2d. 
The scale forming liquid to be heated may be 

introduced into the exchanger through a Con 
duit 9, a valve 0 and an intake and then 
passes through the channels 2 whereupon it is 
withdrawn through the outlet 3, a valve 4 and 
a conduit 5. In the embodiment shown in Fig 
ure 1, a vaporous heating medium may be in 
troduced through a valve 6, conduit 8, a valve 
9a (Fig. 2) and an intake 3a into the channels 
2a. From the channels 2a condensate may be 
withdrawn through the outlet if a., a valve 23a, 
and conduit 20, a float chamber or vessel 2, a 
conduit 22, a pump 24 (Fig. 1), conduits 25, 26 
and a discharge conduit 26a controlled by a 
throttle valve 27. The valve 2 is operated from 
the float 28 by means of a link system 29 so that 
the valve 27 will close when the level of the Con 
densate in the vessel 2 sinks while the valve will 
open when the said condensate level rises. 

Alternately, the paths of flow of the heated and 
heating media passing through the heat ex 
changer may be interchanged so that the liq 
uid will be introduced to the channels 2a 
through the valve Oa and withdrawn from said 
channels through the intake 3a and valve lia, 
while the vaporous heating medium will be in 
troduced into the channels 2 through the valve 
9 and inlet (3, the condensate formed being 
withdrawn through the valve 23. Interchanging 
of the passages may be effected periodically so 
that channels which are conveying liquid during 
a given period will be conveying vapour during 
the next period. 
Condensate withdrawn from the heat ex 

changer is passed in circulation through the 
pump 24, conduits 21, 32 and valve 33 or through 
conduit 32a and valve 33a into a condensate dis 
tributing pipe 34 or 34a, respectively. During 
this cycle of operation the valve 39 in the con 
duit 25 above the conduits 32, 82a is closed. The 
valves 33, 33a are set so as to supply the con 
densate to that one of the pipes 34, 34a which is 
arranged in the top chamber 8a or 8c conveying 
the heating medium. The condensate distrib 
uting pipes are closed at their ends 35 and 35a, 
respectively, and provided with a number of 
nozzles 36 adapted to spread the condensate Over 
the whole top of the heating surfaces of the chan 
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4. 
nels. Thus, during a given period condensate 
will be flooded over said surfaces of the chan 
nels f2 conveying the heating medium, SO as to 
remove scale therefrom precipitated from the 
liquid during the preceding period when said 
channels were conveying liquid. Owing to the 
fact that the channels are directed vertically and 
their heating surfaces likewise are vertical and 
Since the heating Surfaces have a Substantially 
uniform width from the top to the bottom, the 
condensate distributed over the top part of the 
surfaces will continue to flood all remaining parts 
of the heating surfaces while flowing downward, 
So that the whole surfaces will be cleaned Com 
pletely and very effectively. 

Alternatively, as shown in Figure la, the va 
porous heating medium may be introduced into 
the system through the valve 6 and an injector 
38 communicating with the conduit f8 so as to 
effect the circulation of the condensate by means 
of the suction action of the vapour. In this 
manner the condensate will be supplied to the 
heat exchanger through the conduit 25, valve 39 
and conduit 8 intimately mixed with the va 
pour. In this case the injector will serve both as 
circulating pump and as condensate distribut 
ing means so that the pump and distributing de 
vice may be omitted if desired. 
In some cases it may be of advantage to cir 

culate a quantity of condensate exceeding the 
quantity formed by new condensation in the 
heat exchanger. Thus, in starting the operation 
of the heat exchanger the condensate will be 
circulated and withdrawal of condensate will oc 
cur automatically as soon as the total quantity 
of the condensate is sufficient for causing the 
float 28 to open the valve 27. 
Within the scope of the invention there can 

naturally be made further changes and modifl 
' cations in its application in addition to those ill 
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for heating steam. 

lustrated or described above. For instance, dif 
ferent pairs of branch valves for changing the 
flow paths of the fluids may be replaced by 
threeway valves or the main return pipe for con 
densate may terminate in the main supply pipe 

Of course the heat ex 
changer may be of any suitable construction but 
obviously it is preferred to use a laminated type 
or such a one in which the different fluid pass 
Sages may be made Substantially uniform in 
shape with fairly equal proportions. 
Thus, it is understood that the invention is not 

limited otherwise than by the appended claims, 
What I claim and desire to secure by Letters 

Patent is: - 
1. In a heat exchange apparatus having pas 

sages for conducting a heating medium and a 
scale forming liguid in heat exchange relation, 
said passages being formed between substan 
tially equally spaced and parallel plate parti 
tion walls and each of the passages being open 
at the top and bottom, a valved inlet connec 
tion for conducting said heating medium to al 
ternate passages, a valved outlet connection for 
discharging condensate from Said heating me 
dium from said passages, a valved inlet connec 
tion for conducting said Scale forming liquid to 
the remaining passages, a valved outlet connec 
tion for conducting said liquid from said passages, 
valve means for interchanging the paths of flow 
of Said heating medium and said liquid, a col 
lecting device for receiving condensate dis 
charged from said passages, a valved outlet Con 
nection from said collecting device, valved con 
nections from said outlet connection to the Open 
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top ends of said passages, and means for selec 
tively circulating condensate through said last 
named connections and discharging the circulat 
ed condensate in subdivided and distributed form 
on the topmost parts of the walls of said passages 
to remove scale deposits therefrom, 

2. In a heat exchange apparatus as described 
in claim 1, a valved drainage connection dis 
posed in the outlet connection of the collecting 
device, means responsive to the level of conden 
Sate in Said collecting device for automatically 
controlling the operation of said valved connec 
tion for withdrawing new amounts of conden 
Sate formed in the apparatus, and a circulating 
pump for circulating condensate from the collect 
ing device into the topmost part of said passages. 

3. In a heat exchange apparatus having pas 
Sages for conducting a heating medium and a 
Scale forming liquid in heat exchange relation, 
Said passages being formed between substantially 
equally Spaced and parallel vertical partitions 
and each passage being open at the top and 
the bottom, a valved inlet connection for con 
ducting Said heating medium to the open top 
ends of alternate passages, a valved outlet con 
nection for discharging condensate from said 
heating medium from said passages, a valved 
inlet connection for conducting said scale form 
ing liquid to the inlets of the remaining passages, 
a valved outlet connection for conducting said 
liquid from Said passages, valve means for in 
terchanging the paths of flow of said medium 
and Said liquid, a collecting device for receiving 
condensate discharged from said passages, a 
valved outlet connection from said collecting de 
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6 
vice, valved connections from said outlet con 
nection to the open top ends of said passages, an 
injector associated with said last named valved 
connections, and means for conducting vaporous 
beating medium through said injector for Se 
lectively circulating condensate from said drain 
ing device to the heating medium supplied to 
said passages whereby condensate is distributed 
On the walls of said passages in a subdivided state 
to remove scale deposits therefrom. 

4. A heat exchange apparatus as described in 
claim 3 in which the injector is positioned sub 
stantially adjacent the inlet connections to the 
passages in the heat exchanger whereby a mix 
ture of condensate and heating medium will be 
sprayed directly upon the walls of said passages. 

CARL JOHAN LOCKMAN. 
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