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INTRODUCTION

Klystron amplifiers are well known as reliable,
long-life microwawe devices, which provide Lhe
user many thousands of hours of (rouble-free
operation. Inadequate or improper cooling, due
o scale or corrosion. may curtail tobe life.

Specific recommendations for maintenance of
waber/vapar copaling systems  are delineated in
Varan Application Engineering Bulletin AEB-31.
As mentioned in the above reference, one of the
major problems encountered in feld operation
of klystron cooling systems is the formation of
cormosion  products. Cormosion frequently ocours
in the cooling channels of the kiystron body on
the surface of the water/ vaporcooled collector, and
in the cooling channels of the electromagnet. It is
caused by chemical reaction between free oxveen-
laden coolant and the hot copper channel wall.

Corroston. as described above, s different from
scale formation, which can be caused by the use
of other than clean distilled water, or as the by-
product of electrolysis between dissimilar metals
in the heat-exchange system. The latter can be
controlled, as noted in Application Engineenng
Bulletin AEB-31, by the uss of on-line purifica-
Tion loops,

The following procedures are suggested for clean-
ing the cooling pasages ol waber/vapor-cooled
klvstrons and associmted transmitier eguipment
The procedures should beé performed before in-
stalbing a Klysiron amd repeatad on & scheduled
periodic maintemance program while the tube is
x I SErvICceE.

THE KLYSTRON/ELECTROMAGNET

MNew [ransmitier waler lines :'r|:|.'|'||r_'11[I'_mI have ¢on-
lammants, such as sl dier, id'.lldn!nrlg af  hraging
flux, cils, metal chips or burrs, and possibly
teflon sealing tape. When the water lines are [irst
installed, these contaminants must be flushed and
cleaped from the sydem before the Klystron and
magnet are connected. In addition, the cleaning
procedures in the transmitter mamfacturer's man-
ual should be followed.

TRANSMITTER FLUSHING

Before cleaning the transmitier closed circulating
water svslem, disconnect tube and magnet
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CLEANING AND FLUSHING
KLYSTRON WATER & VAPOR

AEB-32

COOLING SYSTEMS

| Add jumper hoses between input and
output of klvstron and eleciromagnet water
lines

2. Dhisconnect or bypass pump motor

3. Fill syseem with hot tap water, if avail-
able, Open droin in transmitter cabinet
und flush for 15 minutes ar until claan,

4. Flush water lines between fank and pump
separately with hot tap water, if avadlable,
until clean

- Connect all water lines and fill system
with hot tap water, if available, and one
il) cup of mnon=udsing detergent. Tri-
sodium phosphate is recommended.

6. Operate water system with hot tap water
for 30 minutes. An immersion heater may
be used to maintain hot water,

7. Duain and flush system with hot tap water
for 30 minutes.

Remaove and clean filter clement.

E Befill water system with tap water (am-
bient).

10, Operate water system. Maintain water level
while draining and [Mushing system until
no detergent, foam, or foreign objects or
particles are visible in drained or filterad
element. To test for detergents tn water,
us2 smull glass test tube, drain sample of
wiler into test tube and allow o set for
5 minutes. To generate foam, shake test
tube vigorously for |3 seconds and allow
to stand 15 seconds. A complete foam-
free surface Indicates no foam-producing
impurities. (Refer to Application Engineer-
ing Bulletin AEB-26, which describes a
foaming test for water purity.}

11. Repeat Steps 9 and 10 if detergent foam
is still present. Drain and refill system
with distilled water when tube and trans-
mitter water lines are bath 2lean

11, Remove, clean, und replace filter before
Usang,
FLUSHIMG KLYSTRON WATER LINES

Varian klystrons are shipped with water passages
clean and dry, However, it s good engineering
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practice to flush all cooling pussages before in-
stalling the tube, but this is nol mandatory.
The following MMushing procédure i suggested
for tubes having contaminated water lines, cor-
rogion, scale, or blocked passapes. Occasionally,
fubes that have been in service for some thne
will develop scale on the collector. Contam-
inated water also contributes to dirly water
Tines.,

Back Mush klystron body water lines.

|. Remowe input water filling (Hansen type)
and add a straight pipe extension, approxi-
mately | or 2 inches long, to tube.

Attach hose to this fitting, using “hose-
clamp™ to secure hose. This is the drain
line and should be drained ito a con-
wenient outlet.

1,  On some model tubes, the normal body-
cooling output ling is fed to the base of
the Vapotron® boiler, Remove hose st
base of Vapotron boiler. Do not damage
this fitting as it must be reused and muost
seal tightly.

4. Attach an extension pipe 2 or 3 inches
long that will Ml the small hose at one
end and a garden hose at the other end.
Secure with hose clamps,

5§, Connect garden hose to tap water faucet.
(Hot tap water is preferable.}

4. Back flush klystron body cooling pessages
for 10 or |5 minutes at full pressure,
until clean.

7. Reconnect mput and output water lines
o klystron,

& If scale is present on the Vepotron col-
lector, a solution of tri-sodium phosphats
should be used for first cleaning. This
should be dome with a clean transmitter
Water system.

8, Connect klvstron to transmitter wntar]'ml:q
and fill system with tap water (hot, il
aviilable) and | cup of non-sudsing deter-
gent.

0. Operate water system for |5 minutes.
Make sure waler level covers collector
core completely,

11, Drain and flush system for 30 minutes
or untll ao detergent foam is present,

12, PRemove and clean filter element.

v

13, Fill system with distilled water.
14. Drain system water and refill with distilled
water.

CLEANING KLYSTROM WATER LIMNES

If there is heavy scaling on the Vapotron collector
andior blocked water passages, they may be
cleaned by using 2 stronger cleaning agent. A
solution of 5AN* is recommended to remove
scabe and corrosion.

. The transmitter water sysitem should be
cleaned prior to this procedure,

1. Connect tube to transmitter water system.

3. Fill system with hot tap water (if avail-
abde) and add I gallons of cleaning solation
for every 50 gallons of water, (Do not
exceed 5 gallons of cleaner for every 50
pallons of water.)

4, Operate water system for |5 minutes or
untif scale hags been removed and colbector
has a clean copper color,

5. Make sure water level covers top of col-
ector during cleaning, Evidence of cleaning
agtion may be observed in flow meters.

%.  Drain and flush system with tap water.

7. FRemove and clean filler element and re-
place.

B. Refill system with distilled water and
Nush for 30 minutes 1o one hour,

9. Check for detergent foam at end of flushing
period: also check pH fuctor, Continue
fMushing with distilled water if foam B
present or if pH factor is not within the
spacified range.

10, Refill system with clean distilled water,
Chlorine present in tap water is harmful to the
water passages of the klyetron. Thorough flushing
with distilled water will remowve all chlonne traces,

Newer use tap water for final refill or for makeup
water,

FLUSHING AND CLEANING MAGNET WATER
LINES

The magnet water lines may be fushed and
cleaned in the same manner as described for
the klystron.



GEMERAL CLEANING

Two remaining items must be clean (o schieve
efficient operation. They are the sight glass and
float of the water-flow indicators, The water-flow
indicators usually become contaminated during
use. This contamination collects on the sight
glass and on the float, making fow-reading diffi-
cult. If too much contamination §s present on the
glass and float, sticking or erronecus readings may
result. The detergent and SAM cleaning solution
may not remove all of this contamination, If this
is the case, the Mow meter will have to be re-
moved and cleaned, wsing a brush to clean the
plass surface.

CAUTION

This cleanimg and flushing procedure is nol
ANt fo supersede any fronsmitter manfoc-
furer's procedure bur it provides ar adaltional
merhod for cleaning coolant passages of
new kiystrons and [ransmitters, or ORes il
have been in operation for some tme, Just
adhering o this procedure does ol guar-
aniee thal the refifled spstem has “good
water, " Refer to Varin Applicarion Engineer-
tng Builerin AEB-31 for this determinarion,
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