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dairy, brewi ng and pharmaceutical industries. WO
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either to plate pack heat exchangers or to tubular
1t i E8hj&X 6PARYRsSnt invention to provide a method in which the above problems are

avoided.

According to one aspect of the invention, a method for the detection of leaks in a heat
exchanger having discrete flow paths for working fluid and heat exchange fluid,
respectively, comprises introduction of a detection fluid within one of said flow paths,
passing the detection fluid in different directions in said one flow path, and detecting any

detection fluid which has leaked from said one flow path to said other flow path.

The method of the invention may be applied either to plate pack heat exchangers or to

tubular heat exchangers.

Preferably, the detection fluid is introduced in one flow path and air is allowed to flow

through the other flow path.



Preferably, the detection fluid is introduced in one

flow path and air is allowed to flow through the
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Preferably, the one flow path in which the detection

fluid is introduced is the heat exchange fluid path,
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the further aspect is of course only required to be
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a leak.

The method of the further aspect is of course only required to be carried out on a heat
exchanger which has already been found to have a crack, perforation or other leak by the
method according to the first aspect, or by any other leak-detection method. However, the
method according to the further aspect may itself be used to detect leaks and to identify the

source thereof.

In an alternative embodiment the detection fluid comprises a fluorescent dye which itself is

used to detect leaks and to identify the source thereof.

When introducing the fluorescent dye to the heat exchanger, the heat exchanger should
preferably previously have been drained of any trapped water or any other liquid. To this
end, the plates of a plate pack heat exchanger may initially be disassembled and any liquid

therein drained away, whereafter the heat exchanger may be reassembled and the



source thereof. In an alternative enbodi nent the
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Figure 1 illustrates a plate pack heat exchanger adapted for being tested for the presence of

leaks;
Figure 2 shows a tubular heat exchanger; and
Figure 3 shows a plate pack heat exchanger adapted for passage of a fluorescent dye.

With reference firstly to Figure 1, a plate pack heat exchanger, shown generally at 10,
includes heat exchange elements in the form of plates 11 extending between primary and
secondary chambers 12, 13 respectively. The chambers are in intimate thermal contact
with each other via the plates but are intended to be isolated from each other for mass

transfer.

As illustrated, the chamber 12 may be designated for passage of a heat exchange fluid and

chamber 13 may be designated for passage of a working fluid to be heated or cooled, as the



Figure 1 illustrates a plate pack heat exchanger

adapted for being tested for the presence of | eaks;
woi2or088289 shows a t ubul ar heat exchanger; and PCOMGB20®@/001409

shows a pl ate pack heat exchanger adapted for passage

of a fluorescent dye. Wth reference firstly to Figure

st 8 RS s ST SRR, AP Ml e e

outfels @t SHadinng tlt@dr&‘ﬁﬁ‘x@s)%f MH ¥nPbtet SELRNIRA Huighamber s

12, 13 respectively. 'The chanbers are in intimte
therrml contact wth each other via the plates but

Chamleeri 12 isredeipped with doadhitst BY 1570 Raetutat iaslrau&o FvawasS% 17. A
transfer, As illustrated, the chanber 12 may

sougresli8pfdeliumiess, typicaliyge aatixtrgwith aisxis ﬁbnmaﬁachechtoamdult 14 but

o A8, B 105! OS50 BRATEES 50 RSB Rty e

hehlaﬁil'écﬁB&O@Zbi&Gd ﬁD&mnﬁmﬁ@e&i%nMexb@nth bife &dtPor B8 btHRX 611 SBamber
fluid via the plates. Each chanmber will have inlets

12. anttached |t@t@a{nbet 13hisvan inett enmpreseed ragddine fr comieeted andan air

cobh 2o, S50 L RT3 o S DB e

detdcfor p‘l‘ob@\‘i)hhbﬁ (ﬁltén% Hefiud Hont e A8 Strednt eh&ﬁakewu&%h@pmg&{-éiﬂhsreof
with air, is shown attached to conduit 14 but

alternatively and selectively, be attached to condU| t
In usB, hilimn isneitdlly fintledethtoupln ehantieddr i10mizs e ¢2 and c@ichﬁeld taps 16

omruni cat { on ejt her th one r the other
and &egsﬂarﬁs’sv nge antlew of é)gilfua lér?awgl&h ‘iStaPsl T qIQﬁe@tand helium
. I
con§ R 6%l 0 RSN R 1335 7 L nBOTRASH o 171

opehed dleﬁﬁmttberabdl% almeddetpasstmrrem%dbmﬂir@ttghfdhhmbélsl6 via line 20
hel i.um frow he air stream and neasures the pressure

and; gopduitel 5 #iE @ocksts withinichamper [Geythys ¢lipisated wpd gyntually,
hellglg?fr%gi%%lgi ﬁl}s\ﬁl lﬁxct:‘l.éd h \%gc\)'vlﬁ%ﬁmﬁg%}?l?rntﬁuﬁﬂleal{f}ﬁ %helﬁatggrf? w}liﬁ allow

helitih its mkosecthamenés i wiere dp RiillNbsmk OeiMineds Be thef @&ﬂ@v from
few m putes.to chanber 12; tap 16 is then cl osed and
CompIESSQry 2 and detected by probe 24.

Turning now to Figure 2, a tubular heat exchanger has an outer jacket 25 and an internal
tube 26 with end connections 27, 28. Connectors 29, 30 communicate with the interior of
the jacket. In use, helium is passed through the internal tube and air is passed through the
jacket at tested for the presence of helium, in the same manner as described with reference

to Figure 1.

With reference to Figure 3, a plate pack heat exchanger has respective chambers 31, 32
connected by plates 33. A source of fluorescent dye is contained in a header tank 34 and
circulated by means of a submerged pump 35 through one fluid circuit of the heat
exchanger, preferably that circuit which normally accommodates the heat exchanger fluid.
The fluorescent dye is allowed to circulate for, say, thirty minutes, following which the
heat exchanger is dismantled, the plates are allowed to drain of liquid and the individual

plates are then examined, from the working fluid side, for the presence of fluorescent dye



opened, heliumthen being allowed to pass in reverse

fl ow t hrough chanber 16 via line 20 and conduit 15.
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and, eventually, heliumis evenly distributed

t hroughout chanber 16. Any l5aks in the plates 11 wll
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tubul ar heat exchanger has an outer jacket” 25 and an

internal tube 26 with end connections 27, 28.
Connectors 29, 30 communicate with the interior of

the jacket. In use, heliumis passed through the
internal tube and air is passed through the jacket at
tested for the presence of helium in the sane nmanner
as described with reference to Figure 1. Wth
reference to Figure 3, a plate pack heat exchanger has
respective chanbers 31, 32 connected by plates 33. A
source of fluorescent dye is contained in a header
tank 34 and circulated by neans of a subnerged punp
35 through one fluid circuit of the heat exchanger,
preferably that circuit which normally accommopdat es

t he heat exchanger fluid. The fluorescent dye is
allowed to circulate for, say, thirty m nutes,

foll owi ng which the heat exchanger is dismantled, the
plates are allowed to drain of liquid and the

i ndi vidual plates are then exam ned, fromthe working
fluid side, for the presence of fluorescent dye WO
2004/ 088269 PCT/ GB2004/ 001409 5 revealing the

exi stence of any |leak and the precise |ocation
thereof. The existence of any |eaks may be detected
by ultraviolet Iight of wavel ength of normally 365nm
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met hod for the detection of |eaks in a heat exchanger
havi ng di screte flow paths for



working fluid and heat exchange fluid, respectively,
the nmethod conprising introduction of a detection
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fl ow path, and detecting any detection fluid which
has | eaked from said one flow path to said other flow
path. 2. A nethod accordiq:\'gAl claim1, in which a
detection fluid is introduced in one flow path and
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g3
ution step, ereby the 1 nspecting step is
carried out on individual plates.
6. A method according to claim 4 or claim 5, including the step of introducing a

fluorescent dye into one of said flow paths and allowing the dye to become distributed
throughout said flow path and, thereafter, inspecting the heat exchanger from the other
side from that which defines said flow path with fluorescent-responsive detection

means to identify the source of a leak.

7. A method according to any of claims 1 to 3, in which the detection fluid comprises a

fluorescent dye.

8. A method according to claim 7, in which the fluorescent dye is detected using a

fluorescent-responsive detection means.

9. A method according to any one of claims 6 to 8, the heat exchanger being a plate pack
heat exchanger, in which the heat exchanger is disassembled following the dye

distribution step, whereby the inspecting step is carried out on individual plates.



