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INTRODLUCTION

The high power levels at which klystron tubes
operate saquire careful attention to the mainfen-
ance of water purify o assure the best possibibe
eat dissipation. Amy water containing contam-
inamts that excead the limits apecified in this
bulletin will cause corrosion and scaling. Ordinary
tap water will not meet thess specilications
Distilled water, however, will meel these require-
ments and is the recommended fluid to be used
in klystron cooling systems. Periodic monitering
of water purity is pecessary because Ihe woler
can become contamimeted By impurnities from The
cooling system components and from the surround-
ing environment. These impurities, when combined
with the effects of high surface lemperaiures.
result in @ chemical resction which cavses cor-
roddon and the [ormation of solids or scaling
Unchecked corrosion will attack the metals in
the klystron amd thus recduce its operating lLife.
Scaling will prevent efficient heat transter and will
plug coolant passages. This will geatly Increase
the possibility of premature tube [ailure,

The recommendations given are based on o study
of liquid-cooling problems conducted for Varian
Associates by the Stanford Research Institute and
on subseguent analyies and cormections of problems
in several fleld operating situations

WATER PURITY SPECIFICATION

I. The resistivity of the water shall be main-
tained af a level greater than 30 kfdfem?
at 30°C.

2. The pH Tuctor shall be within Che mnge
of 6.0 to B.0.

3. The particulate marter size shall not be
preater than 50 microns (325 MESH)

4, The inlet water tempersture shall not
exeeed 7OYC and rhis tempernture shouid
be regulated to + 3°C

When the water ails to satisly any one of these
recuirements. prompl aclion & necessary Lo cor-
rect these deficiencies. If the water is conlaminited,
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WATER PURITY REDUIREMENTS
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INWATER AND VAPODR
CODLING SYSTEMS

the system must be flushed and meplaced with
clean water. Specific recommendations are de-
scribed in Application Engineening Hulleting AEB-
178 and AEB-32. If the temperature of the waler
excesds 70°C, the heat exchanger system should
he checked or odjusted.

TESTS FOR PURITY

The recommended method for measuring resistivity,
pH and particulate maiter is by use of laboratory
instruments, However, simple tests described hers
should provide enough information to determine
purity

| Appegrance of the water is a good general
indicator, If the water looks turbid or
tastes or smells brackish, it is pood practice
ta change the water and flush the system.

pif facior is easily checked by using pH

paper or Litmus poper. Sold unpder a

varety of trode names, pH paper is avail-

able at aquarium of swimming pool equip-
ment supply stores. Direction for use is
wsually printed on the packages.

3. Paeticulzte mafter grd brpurities can be
checked by using the loaming test as
described in Application Engineering Bul-
letim AEB-26.

4, leeurae resiseiviry should always be mea-

sured with a resistance bridge. Generally

speaking, if the water do¢s nol pass the
foaming tesl. the resistivity is too low,

MAINTAINING WATER PURITY

Continuous purilicallon of the water is the resom-
mended method for maintaining high  guality
water, Figure | shows a typical purilication koop
arrangement, Packaged svsiems such as this ame
wvpilable from & number of manufacturers,

In general, these systems consist of replaceable
cartridges that provide the filtening, on exchange,
und organic solid removal functlions. The system
showld  include Mow and  pressure gauges and
valves, und conductivity cells for continuous eval-
uation of the condition of the water and Tilters.
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The size of the purification system should be in
accordance with the manufacturer's recommenda-
tion.

An alternative to the expensive purification system
would be fushing procedures which could be done
on & planned maintenance schedule. The time
intérval between flushings would have Lo be
ndjusted to the local atmospheric conditions.
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Figure I A Typical Purification-Loop Arrangement



