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This invention relates toimprovementsin heat 
exchange as conducted by an indirect method 
Wherein fluids at diferent temperatures are 
placedin heat exchange relation but out of con 
tact with one another to prevent commingling 
Of the fluids. In many heat exchange oper 
ations,due to the nature of the fluids employed, 
it is most important that the fuids be kept 
segregated in order to prevent polution of one 
fuid by another and prevent chemical reaction 
and possible explosion, 
An important object of the present invention 

isto provide anefectual safeguard against com 
rningling ofthe fuids due to 1eakage. 
,Afurther object of theinvention is to mini 
mize the efect of any leakage which may occur. 
Ast? further objectis to render1eakage of 

9ne fuid to anotherreadiy detectable so that 
the heat exchange operation may be halted be 
*ore appreciable damage occurs. 

Another Object is to provide heat exchanger 
apparatus of improved construction for prac 
ticing the invention. 
Other objects and advantages of the invention 

will appear from the following description and 
the accompanying drawing, 
In the drawing,the figure,is a view,partly, 

in vertical section and partly in elevation, of 
theheatexchangerapparatusforperformingthe 
improved method. - - 

According to the invention,diferent fluidsare 
*aSSed reSpectively along separate confined and 
Spaced Courses Within a heat exchange zone and 
the said courses are separated by a third fluid. 
This third fuid is maintained in indirect heat 
3xchange relation to said courses for heat ex 

In addition 
to its heat exchange functionthe third fuidalso 
has two important safety functions. First,it 
dilutes any leakage which may occur from either 
of 8aid Courses,Second,at least a portionthere 
ofis conducted outside of the heat exchangezone 
and there inspected to detect such 1eakage 3o 
that proper precautions may be taken. 
The apparatus shown inthe drawing for per 

forming the improved methodincludes a verti 
cal heat exchange unit of a shell-and-tubetype. 
This unit comprises a cylindrical shel1 I which 
is upright in the present instance but may be 
otherwise disposed, At the upper end thereof, 
the shell has inner and outer channels.2 and 
3,reSpectively. At the 10wer end of the shel1 
there are innerand outer channels 4 and 5,re 
Spectively Channel 3,is formed by a dome 
shapedmember6 anda?ubesheet Twelded be 

10 

2 
tween the base of said member and an annular 
shell section 1a. Channel 2 is formed by the 
tube Sheet T,the Shell Section1a and a tubesheet 
8 welded betweensaid shellsection and the body 
of the shell. At the lower end of the sheli,the 
Channel 5 is formed by a dome-Shaped member 
9 and tube Sheet 10 welded between Said mem 
ber and an annular shell section 1b Channel 
4is formed by the tube sheet f0,the shell sec 
tion fb anda tube sheet 11 welded betweensaid 
Section and the body of the shell, 
Within the shell there is a nest of tubing of 

the double-pipe type. The nest includes inner 
tubes 12 Connecting the Outer tube sheets and 
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10,and Outer tube8 13 Surrounding Said inner 
tubesindividualyand connectingthe innertube 
Sheets.8 and #1. The Outer tubes are substan 
tially 1argerthan the inner tubes therein and 
provide substantialspace surrounding the latter. 
The lower end member 9 has a central inlet 
nozzle 14 and the upper end member 6 has a 
central outlet nozle 15,The shel section ia 
has a nozzle16openinginto the channe12. An 
elbowdrainage conduitsection1Textends down 

25 wardy from the upper face of the tube sheet 
10 and lateraly outwardly through the shell 
Section 9 andis welded to both? 
The body of the shell has an inlet nozzle 18 

located just above the tube Sheet 11 and an Out 
let nozzle 191ocated just below the tube sheet 
8. The shell Section 1b has an expansion joint 
20 permitting expansion and contraction of the 
innertubes 12,and the body of the shell hasan 

3 5 
expansion joint 21 permitting expansion and 
contraction ofthe outertubes 13. 
Alof the tubes have theirend portions rolled 

into holes in their respective tube sheets. As 
shown,the upper ends of both the inner tubes 
and the outertubes are fush with the upper 

40 faces of their respective tube sheets and said 
faces of the Sheets are formed with grooves Sur 
rounding the tube ends and charged with weld 
ing material 22 Which joins the tubes to their 
respective sheets and is also fush with the up 
per faces of the tube Sheets. The lower tube 
sheets 19 and 11 have similar grooves in their 
1oWer faces charged With Welding material which 
joins the tubes to these sheets. The upper end 
of the elbow drainage conduit section 17 is flush 
with the upperface of tube sheet 10 andsimilar 
?y welded thereto. Complete drainage is ob 
tainable from the Channel 3 through the tubes 
12 and the channel 5 and from the channel 2 
through the tubes,13,the channel ? and the 
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A lateral conduit Section 23 is Welded to th 
outer end of the elbow 17 and has an upturned 
end provided with a Springloaded preSSure re? 
1ief valve 24,Said Section also has a valved tap 
25 for drawing of fluid When desired. A Con 
duit section or pipe 26,in welded connection to 
the section 23,extends upwardly from the lat? 
ter and has its upper end in welded connection 
to the nozzle 16 which opens into the Channel 
2. Connected into the pipe 26 there are a pump 
2T and a sight glass section 28, preferably 
equipped With flow-indicating means,An eleC? 
trical conductivity meter 29 is.also Connected 
to the pipe 26 to indicate changes in conduC? 
tivity in the fluid within the pipe,Through 8 
pipe 30 connected to the pipe 26 and having a 
valve31 make-up fuid issuppied When required… 
The apparatus is operated as follows to per? 
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form the method:The outertube system includ 
ing the channel 2,the Spaces between the tubeS 
12 and 13,the channel 4 and the conduit piping 
1T,23,and 26 are charged with a Suitable fuid. 
Another fluid is passed through the nozzle 14,the 
channe15,the inner tubes 12,the Channel 3 and 
the nozzle 15,Still another fluid is paSSed 
through the nozzle 18,the body of the shell and 
the nozzle 19. For assisting heat exchange be 
tween the shell-side fluid and the fluid betWeen 
the inner and outer tubes the sheII is provided. 
with staggeredtransverse bafes32spaced there? 
al0ng. · & ° 

Assume that transfer of heat between a hot 
shell-side fuid,surrounding the outer tubes 13, 
and the fuid within the inner tubes 12 is re-, 
quired,Then,the fluid between the tubes 12 
and 13,which may be referred to as the "third" 
or "intermediate" fluid,will serve as a heat eX? 
change medium for transfer of heat from the 
shell-Side fluid to the fiuid within the innertubeS 
12, In addition to that,the Said third fluid haS 
the two safety functions previously mentioned 
herein,Said fluid assists in isolating the shell 
side fluid from the fluidin the tubes 12 and ServeS 
asa diluent foranyfluid which may leakinto the 

?tubes 13 from either theshell or the innertubes 
and thereby prevents or minimizes damage from 
the 1eakage, The said third fluid is also made 
to serve as an indicator of the1eakage. It is led 
Gutside ofthe heat eXChange zone by the piping 
23 and26 for convenient inspection. Dependent 
uponthe fluids employed,the presence of leakage 
fluid within the intermediate fluid may be indi 
cated in Various Ways as by change in Color of 
the latter fluid,change inpreSSure,change inviS? 
Cosity,change in odor, Change in electrical C0n 
ductivity or by other changes either physical or 
chemical. 
change in appearance of the fluid can be readily 
noticed,and increase in preSSure will be indi 
cated by plow-of at the relief valve 24. Change 

,in electrical conductivity of the fluid Will be in 
dicated by the meter 29. Samples of the fluid 
may also be drawn of through the tap 25 for 
examination and analysis. Having detected the 
1eakage byany of saidtests,the operation may be 
halted and the heat exchangerapparatus drained 
offluids,for repairs. - - 

The saidintermediate fluid maybe alowed to 
remainstatic withinthespacesbetweenthe tubes 
12 and 13 by 1eaving the pump 27 idle or it may 
be circulated by operation of the pump. In 
stead of the closed circulating system shown, 
fresh fluid may be constantly Supplied by the 
pump or the fluid may be temperature condi? 

20 

25 

30 

35 

40 

50 

4 - 

tioned inthe closed system by any suitable wel 
Known means. While the third fuld is de 
Scribed as employed as an intermediate heat ex 
change medium for transfer of heat from one of 
the primary fiuids to the other it may be tem 
perature Conditioned to either heat or c001the 
tW0 Other fuids. Anyone orall of thefluids may 
be either1iquid orgaSeous. 

It Wil be Seen that my invention provides for 
efectual Safeguard against leakage and damage 
therefrom and that the desired results are ac 
C0mplished in a Simple manner and by Simple 
means.? The term"leakage"except where qualified,in 
the specification and claims is intended to com 
prehend nOt merelyleakage of liquid,gas orvapor 
but also the passage of rays or electronic flux 
from the Course of one of the fuids andinto the 
detecting fuidand Whosepresence or efect there 
C8n be detected, ,. , … - ?· 

WhileI havedisclosedaverysatisfactorymeth 
Od and apparatus for accomplishing the desired 
purp0Ses both the method and apparatus are 
SuSCeptible of modification without departing 
from the invention,The disclosureis merelyil 
lustrative and in nowise limiting and the inven 
tion Comprehendssuch modificationsasfallwith 
inthe Scope of theappendedclaims. 
Tclaim: - 
1. The method of indirectly transferring heat 

from a first fluid to a Second fuid and detecting 
1eakage of either of said fuids,which comprises 
introducing a liquid having suitable heat trans 
fer qualitiesinto a closedindependent pathcom 
pletely Within one of the fluids and completely 
Surrounding the other of saidfluids,wherebythe 
desired heat transfer from the first fluid to the 
SeCOnd fuidis through the Iiquid,and employing 
Said iquid to indicate leakage thereto of one of 
Said fiuids. - - 

2. The method of indirectly transferring heat 
froma first fuidto a second fuidand detecting 
1eakage of either of said fluids,which comprises 
introducinga liquid havingsuitable heat transfer 
qualities into a closed independent path com 
pletely wthin One of the fluids and completely 
surroundingthe other ofsaidfuids,wherebythe 
desired heat transfer from the first fuidt6 the 
sec9nd fuid is through the liquid,circulatinga 
Part oftheintermediateliquidthroughanoutside 
ClOSed circuit andtherein measuringasignificant 
Change ina predetermined characteristic of the 

By observation of thesight glass28 a 
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liquid indicating the presence therein of one of 
Saidfiuids due to leakage. ? 
3·The method of claim2 in which the prede 

termined characteristic of the 1iquidiselectrical 
Conductivity. 
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