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FOREWCRD

This study concerns removal of the hard-water scale that
deposits cn U.S. Army food-preparing and serving equipment where
hot water or heating units are employed. The loss of efficiency
of this equipment due to the deposit of hard-water scale will
contimié unless tne recommendations of this report are given
eritical consideration,

A relatively simple system was dsveloped for the removal of
scale from the water compartments of coffee urns, steam tahles
and dishwashers. The same product and procedures cen be used
for the removal of scale from other heat transfer surfaces, The
periodic use of the recommended sca2le~removing compound would
reduce the cost of repairs, proiuce new-equipment performance
of the referenced items, reduce stop-down time and, in the case
of coffee urns, produce better coffee,

A copy of a draft of this report was farwarded to the
U.S,.Army Mobility Equipment Command and word was received that
a Department of the Army Technical Bullietin based on it will be
prepared which will establish the recommended procedures for
scale removal from kdtchen equipment,

S. J. EENNEIY
Director
Clothing & Organic Materials Division

AUPROVED:

DALE H, SIELING, Ph.D.
Scientific Director

W. M. MANTZ
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ABSTRACT '

Hard-water scale is formed in nearly all food-preparing and
serving kitchen equipment in which water is heated, and its
removal i3 a major problem to the U, S, Army in hard water areas,
As a result of this investigation, methods for the removal of
hard-water scale in minutes or hours, depending on the quantity
of deposits, were developed using a chemical scale-removing
compound avallable from Government supply agencies. A product
containing primerily sulfamic acid, a pH indicator, a carrosion
inhibitor and an anticaking agent prove’ most economical and
effective for this purpose. The cause of water hardness, the

i formation of hard-water scale, the properties of scale removers,
! and the recommended methods for the prevertion and removal of
A scale from the various types of kitchen equipment are discussed.




METHODS FOR REMOVAL OF HARD-WATER SCALE

FROM U. S. ARMY KITCHEN EQUIPMENT

1, Introduction

Hard-water scale is a problem in the U, S, Army as it reducee
the heating efficiency of food-preparing and serving equipment,
reduces the capacity of containers (scale may occupy a substantial
part of the water compartment of a coffee urn), and adversely
affects the taste of caoffee. Its removal would increase the
afficiency of this equipment and reduce or eliminate major
repairs now resulting from the accumulation of scale,

Nore of the mamuals on the operation or preventive maintenance
of Army kitchen equipment include methods of removing this deposit.
Technical Mamal ™ 5-637, tion ard Preventive Maintenance
Services for Kitchen Equipment (1) establishes that the Post
Engineer is responsible for scheduling regular inspection and
preventive maintenance services, keeping up-to-date records of
these services, and regularly checking the mechanical operation
of all kitchen equipment., Under first echelon maintenance tasks,
the mamal refers to the removali of lime (scale) from the key or
plug of the water faucet of a coffee urn, but it does n~. refer
to the 2cale accumulation in the water compartment of the coffee
urn nor does it suggest methods of removing the acale deposits,

Of the Army installations visited, not one is practicing periodical
removal of scale from the water compartment of coffes urns.

Toch?igal Manual ™ S-636, Kitchen Equipment Repairs and
Uti~ities 2/, does not even mention hard-water scale.

Chapter 1, paragraph 3, of Techmical Manual T 10-415(3),
Operation of Garrison Mess Bquipment, states that "The manufao-
turer’s manual fcr every item used wust be available and must be
studied and followed by operators and maintenance personnel, If
the instructions presented here differ from those given in the
manufacturer's manual or on the instruction plate attached to the
equipment (Para, &), the manufacturer's instructions will be
followed." But there was nothing relative to scale removal on
the instruction plates of the equipment observed at Ft. Devens,
Kass, Paragraps 9a(2) of this msnual (TM 10-415) say® "Drain off
water that has been left in the urn" but it does not warn that
the drain of the water cowrartment must be kept free of sclids to
avoid greater problems.
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Paragfash 31(f) of Technical Marmal T™M 10-405, Army Mess
Operations\4), establishes that it is the duty of the mess
steward to "Check appliances and equipment frequently, report
shortages, and recommend necessary repairs," which could be
understood to include the proper operation of the drain lines of
the water compartment of the coffee urn.

While methods for removing scale are not included in these
manuals, removal is currently being attempted, although the
methods, while scmetimes effective, are slow, expensive, and
obsolete, In equipmwent where the deposit is visible and access-
ible, scale is removed by scouring with an abrasive material or
by treating with vinegar, lemon juice, orange julce, or a solu=
tion of a sour salt, When the deposit is hidden or inaccessible,
it is not treated ar removed untii the equipwent is dismantled,

During 1960 and 1961, the Quartermastsr Corps Field Evalua-
tion Agency (FEA) conducted limited field tests at Ft. Knox and
Ft, Campbell, Kentucky to remove the scale from the water
compartment of coffee urns, Sulfamic acid was w. -d to dissolve
the scale, A solution of methyl viclet was used to determine
the strength of the sclution, and a solution of methyl red was
used to determine whether or not the cleaned urn had been rinsed
free of acid. The results of these tests arv contained in
Technical Report T-218, A Field Study of Cleanj(rs Agent for
Water Compartmnt of Military Type Coffe- Urns'3J/, Although the
procedure vas endarsed by the U, S, W datick Laboratcries
(NLABS) to The Quartermaster General‘®/), the use of a scaie-
reaoving coapound with external indicators was unfavorably
conzidavad for field use by the U, S, Army Mobility Equipment
Center.

In 1964, ths U, S, Army Subsistence Center (USASC),
Chicago, Tliineis requested that NLABS evaluate scale-removing
cumcounds acd cdevelop methods for removing scale froam the heat-
tran:ls~ parts of caffee wns, steam tables, and dishwashers
located at Arwy installations!?), The U. S. Mobility
Bquipment Centar, St. Louis, Missouri concurred(8) with the
test plan submitted by NIABS and stated that the data callected
would be appropriate for incarporation into a Department of the
Arxy Technical Bulletin and for an operational and maintenance
manual on descaling procedures. It was requested that the
investigation include the study af Scale-Removing Compound,
Federal Specification P-S-1"0, FSK 6850-637-6142, which contains
a pH color indicator.




2, Formation of Scale

. The water used in Army mess operations contains dissalved
salts in amounts depending on its source and treatment, These

salts produce either carbonate (temporary) or non-carbonate

' (permanent) water hardness. Carbonate hardness is attributable
to calcium or magnesium bicarbonates that may be removed with
hydrated lime in accordance with the equation as follows:
Ca(od), + Ca(BCO ), = 2CaC0y + 2H0, or removed simply
Dy hoaéug in acc nce with the ecuation as follows:
Ca(HCC3)2 + heat = CaCO; + H0 + CO2, As illustrated in
this oquation. a soluble bilarbonate salt is decomposed and a
precipitate is formed when heated. Non-carbonate hardness is
caused by sulfates, chlorides, or other soluble non-carbonate

; salts that do not precipitate on heating and, therefore, must

; b= removed by other means. The hardness of the tap water at

| Army installations varies from 3 to 706 parts per milliion,

i expressed as calcium carbomate.

The precipitate or scale that forms when hard water is
heated is identified as hard-water scale. Tha amount of scale
deposited on vessels is dependent on the carborate hardmiss of
the vater, As stated previously, Scale deposited on steam
coils, heating elements, and the walls and bottow of hot water
coepartments decreases the rate of heat transfer and thus
’ increases the time to boil water; restricts or hlocks openings

and thus interferes with the withdrawzl of water through faucets;
and forms a rough surface that promotes contamination. Loose
scale may spall from the heating element or vessel interior and
it also may obstruct drain outlets. This clogging makes it
difficult 20 empty the water ccmpartment and replenish it with
fresh vater to bhrew :of fee,

3. Iypes of Scgle-Removirg Compounds

Although myriatic acid has wide application in commsrcial
descaling operations. most acids in 1liquid fora are not wholly
acceptable for use with food preparatiaon equipmsnt because they
are corrosive and, therefore, hazardous to handle. To reduce the
sf fect of muriatic acid on metais, it is usually inhitited and is
furnished in carboys at a concentration of 18%Be, or 28 perceat HCl,
Nevartheless, the handling of muriatic acid requires special
tralning that is seldom given to Arwy mess personnel. The advantage
1s its low cost, but this is offset by the special care required
for safe handling.




Approximately 1l quarts of vinegar, which contains abo* 5
percent acetic acid, will dissolve orie pound of calcium carbonate
scale, At 19¢ a quart, it would cost approximately $2.10 to
remnve one pound of scale,

lemoni Juice, which contains about 7 percent citric acid,
reacts with scale to form calcium citrate, a compound that is
pot readily soluble in water. At 62¢ a quart, this would cost
abouc $2.55 per pound of scale removed,

' has been recommended for the removal of
scale, ut it is not suitable because its reaction speed is
too slow; it forms an inscluble precipitate, calcium phosphate,
which is objectionable; :nd, like other liquids, it requires
handling precautions and contalner disposal or accounting,

The most practicable method for the removal of hard-water
scale is through the use of sulfamic scid, a powdered or
crystalline chemical, As a solid, it is easy to handle and
store, requires no special training to use and, with normal
care, creates no hazard when handled in solution, Sulfamic
acid, vhen formulated with a corrosion inhibitor, 1s highly
effective in the removal of hard-water scale from metallic
surfaces, The salts produced by its reaction with hard-water
scale are readily scluble in water. Speed of reaction and
optimum reaction temperature and concentration data were not
known and, therefore, it was proposed to obtain these data
in this study.

L4, Laboratory Tests of Sulfamic Acid Mixtures

One highly effective sulfamic acid scale-removing compound,
covered by FSN 6850-637-6142, is described in Federal Specifica-
tion P-5-120, It is available in 100-pound drums at a cost of
$21,00., It is a mixture of 95 percent crystalline sulfamic
acid of 99.6 percent purity; 0.1 percent metanil yellow dye;
1.0 percent 1, 3,-diethylthiourea (a corrosion .nhibitor); and
a 1.0 percent magnesium axide (an anticaking agent). The
indicating dye not only gives the dry acid a distinctive yellow
color but, in solution, performs as pH indicator. This product
was tested at NIABS and evaluated on kitchen equipment at
Ft, Devens, Massachusetts, a soft-water area, and at Ft, Riley,
Kansas, a hard-water area, It was found that, at 21¢ a pourd,
1t would cost about 48¢ *o remove one pourd of scale,
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To check the efficiency of sulfomic acid mixtures in dissolving
hard-water scale, 100 pounds of the compound identified as FSN
6850-619-8610 were obiained from Federal Supply Service,

The product contained sulfamic acid 1, 3 -diethylthiourea,
and magnesium oxide, but no pH indicatin~ dye. Specification
P«5-120 for Scale Removing Compound requires that it contain a
pH indicatirg dye. About 0.1 percent metanil yellov was added
to the product. It was determined in the KLABS tests that a
stoichiometric quantity of this mixture did not completely
dissolve pure calcium carbonate even at a tempsrature of 190°F,
It was calculated that it requires 2.3 parts of scale remover to
dissolve 1.0 part of calcium carbonate., However, when a 15
percent excess of the scals remover was used at between 160° and
190°F,, complete dissolution was obtained in acid concertrations
of 1 to 6 percent in 20 to 6 minntes, respectively,

As a check of the efficacy of the 15 percent excess aof
sulfamic acid mixture, a small sample of scale obtained from an
urn at Ft, Campbell was dissolved in a 6 percent solution.

After 25 minutes at between 160° and 1909 . all but 2 to 3
percent of the scale was dissolved. The residue was probably
510,, (The scale found in the urns at Ft. Campbell is reported
to be 90 percent CaCO,;, 8 percent MgCO3. and 2 percent silicates.)

A simple test was developed for the quantitative deterwina-
tion of tae sulfamic acid in a soluticn. Ten milliliters of the
sulfamic acid solution were titrated with 1,03N NaCH (41,25
g/1iter) until the color changed from red to the golden yellow
end-point of the metanil yellow dye indicator. The v-lume in
millilitars of NaOi required tc produce this change equals the
concentration of the suifamic acid solution.

A laboratory device was developed o remove the scals from
the water compartment of a coffae urm. It consisted of a
5-gallon storage t~nk for the sulfamic acid solutiern, and a pump
for circulating the solutiion from the tank to the coffee urm,
A 5-gallon bucket piaced on a hot rlate «as used to simulate
the urn. The sclution was sithoned from the bucket to the tank.

5. User Tests
Tests ware performed at Ft, Devens, where ‘he water hardness

is 85 to 116 pats per million (ppm} expressed as calcium carbonate,
and at Ft. Riley where tie water hardness is 270 to 438 ppa,
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A considerable amount of scale had accumilated in the water compart-
ment of the coffee urns that were examined at both insgtallations,
At Ft. Riley, where the hardness of water is high, scale is
depositec almnst everywhere hot water is used, even in the drains
of kitchen sinks. The referenced lahoratory device was tried in
the de=caling of the wate. compartment of a coffee urn at

Ft. Devens, but it did act lend itself to field practice, A less
cumbersotw: mAans of descaling similar to that used during the
1960-1961 field tests\5) proved to be more satisfuctory. In this
method, the cleancut hatch was not removed if the water compart-
ment. drain was open, Sufficient water was aaded to the water
compartment so that the water could be heated and then withdrawn
through the faucet, A slurry was made of Scale Remover Compourd,
Federal Specification P-S-120, FSN 6850-637-6142, with water
withdrawn from the urn, The details are outlined in Method A

of Appendix Ao

When the drain is clogged, it is a good indication that a
considerable amount of scale has accumilated, In this instance,
it is necessary to remove the clean-out plugs, remove all loose
scale and open the clogged drain with reamers or by dissolving
the scale, Details for this type of cleaning are described in
Method B of Appendix A,

A coffee urn descaled at Ft., Devens was inspected after six -
monthe « £ continuous service., The water compartment showed only
s slight scale deposit (estimated to be about one-half pound).
The watir at Ft, Devens is relatively soft and in areas of equal
hardnesc . scale could be controlled if the coffee urns are treated
every tlree to six months in accordance with Method A of Appendix A,

As a result of the tests at Ft. Riley, it is estimated that
it would require as much as 50 pounds of the compound to remove the
scale that had accumulated in the water compartment of a coffee urn
after it had been in use for about a year, If the drains are not
kept open, those urns can fail to operate in less than that period
of time, After a new or thoroughly descaled urn is put into service
at Ft. Riley, it is estimted that the water compartment of a coffee
urn can be kept free of scale, provided it is treated with 5 to 10
pounds of scale remover every two to three months,

The coils in the steam table and the water compartment of the
bains-marie* require a daily to a weekly treatment with the scale

*A unit containing hot water for keepring foods warm,




remover, not only to remove the scale but also to maintain a clean
appearance. Since the steam table is located in the serving line,
the condition of the copper coils is an immediate irdication of
the cleanliness or lack of it in the mess hall.

A simple chore that can be performed by kitchen personnel for
the removal of scale from the steam table and bains-marie is
described in Appendix B,

At Ft, Riley, a large quartity of scale accumlzted in some
of the single-tank dishwashing machines. In one instance, the
whole interior ard part of the exterior surfaces of the dishwasher
were coated with scale., A simple assigmnment that can be perfarmed
by the kitchen personnel to remove the scale from the dishwashing
machines is described in Appendix C,

6. Special Problems Noted in User Tests

a. Coffee Urns

During the user tests, it was observed that the present
coffee urns and their location have deficiencies that shcald be
corrected, namely, in the location of the clean-out hatch, in
the information on the instruction plate, and in the location of
the steam coil. The clean-out hatch is located on the right side
of the coffee urn. When the urns are placed close to each other,
accass to the cleanout plug of the left urn is blocked by the urn
at the right, Consideration should be given to placing the
cleanout hatch at the front of the urn under the faucets or
instructing the Post Engineer to leave a space between urns for
access to all cleanout plugs,

The wording on the instruction plate dealing with the
clearong of the wrn should be made clear. As presently written,
it is not apparent as to which part of the urn must be cleaned
with trisodium phosphate.

When the clean-out plate 1s removed, access to the
interior of the water compartment is sometimes obstructed by
steam coils, This difficulty had been recognized earlier and
was corrected as outlined in paragraph 3.10 of Specification
M1L-U-11307B, Urns, Coffee, Steam, Gas or Electric Heated, with
St- <4, dated 13 June 1958, However, in paragraph 3.5.7 of
Spucification MIL.U-11307D, Urns, Coffee, Twin, Steam, Gas or
Electric, with Stand, dated 9 April 1965, which supersedes

7
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Specification MIL~U-11307B, there is no requirement to prevent the
obstruction of the clean-out opening. Evidently the urns that were
cleaned at Ft. Devens had been purchased either in accordance with
Specification MIL-U-11307D or a Purchase Description, because the
colils obstructed the opening of the clean-out plug.

The user tests also indicated that corrective action is
required and the Post Engineer should be notified whenever the
following malfunctions of the coffee urns are noted:

(1) Water heats slowly. If it requires more than
" one hour to boil the water in the urn after the .
steam is turned on, scale may be insulating the
heating surfaces,

(2) Water drains slowly. If the water drains slowly
or not at all from the faucet or drain pipe,

scale may be plugging the opening,
(3) Scale deposits on water faucet and sight glass,
(4) Unmusual noises occur when water is heated,

Whenever any of these conditions are observed, the scale
should be dissolved in accordance with a method in Apperdix A,
Scale deposition in the water compartment is dependent on the
carbonate hardness of the water and on how much the urn is used,
Even under the most favorable conditions, however, the water
compartment should be cleaned by Method A at least once every 6
months, If the drain line is clogged, the drain should be opened
and the scale removed manually anmd chemically as outlined in
Method B of Appendix A,

Scale can be completely removed from the water compartament
of coffee urns by either of the two methods given; however, routine
treatment in accordance with Method A will prevent the nyed for
reacving tne clean-out hatch,

The 8scale-removing compound recommanded is described in
Federal Specification P-S-120 and is stocked under FSN 6850-637-6142,
Used in the solution concentration recommended, it will have no
serious adverse effect on the metal parts of the urn,

b, Bains-Marie, Steam Tables, and Dishwashers

Hard-water scale buildup in bains-marie and steam tables
was found to be objectionable because the deposit decre-~sed heat

8




transfer and presented an unsightly appearance. When the heat
transfer parts are coated and the rate of heating is decreased,

the primary purpose of this equipment is defeated; consequently,
all surfaces should be free of scale, Both of these items should

be descaled in accordance with the procedures outlined in Appendix B,

Hard-water scale in dishwashers, besides presenting an
unsightly appearance, was found to adversely affect efficiency when
the scale particles clog the spray nozzles., Periodic scale removal
will prevent the nozzles frcm becoming clogged. The interior of
the dishwasher should be periodically treated for the removal of
scale as outlined in Appendix C,

7. Conclusion

The procedures developed for removing hard-water scale from
certain pieces of kitchen equipment were found to be effective,
They are described in detail in Appendixes A, B, and C, The
referenced scale~removing compound is covered by Federal Specifica~
tion P=-5-120 and FSN 6850-637-6142,

8. Recommendations

Rased on the information contained in this report, it is
recommended that:

a. A Department of the Army technical bulletin be
prepared establishing procedures for scale removal from kitchen
equipment.

b, A training film be prepared or a team of individuals
be trained for the subsequent indoctrination of Arxy mess personnel
in scale-removal procedures,

¢, Clean-out plug, new at the side of the coffee urn,

be placed in the front for easy access when urms are placed in a
series,

d. The instruction plate state that the water drain be
kept free of scale and the Post Engineer be notified when it is
clogged.
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APPENDIXES

Recommended Procedures for the Removal of Hard.Water Scale
from the Water Compartment of Coffee Urns

Recommended Procedure for the Removal of Hard-Water Scale
from Bains-Marie and Stesm Tables

Recommended Procedure for the Removal of Bard-Water Scale
from Dishwashers




: APPENDIX A

Recommended Procedure for the Removal of Hard-Water Scale from the Water
Compartmwent of Coffee Urns by Field (secord and third echelon) Main-
tenance Personnel - For the Routine Xemoval of Scale When Water Drain
Line is not Clogged.

: Mothod A (chemical treatment)
a, Close cold-water supply valve and turn off heat source, \J
b. Open water drain valve and empty the water compartment.

¢. Remove the condensate tube and vacuum relief valve,
Loosen top of vater-level sight glass,

d. Close water-drain valve, open cold-water supply valve,
and turn on heat,

'; e, Fill water compartment until water appears at bottom of
| 1 sight glass,

§ f. Add S5 cupfuls® of scale remover®® to the water in the
x ; water compartaent by mixing one cupful at a time of the
‘ : scale remover in a pitcher of water that has been )
withdrawn from the water faucet and puring this slurry . !

2lowly into the water compartment through the opening
in the vacuum relief valve housing.

g. Heat the solution in the water compartment to a tem-
perature between 160°F and 190°F for 15 mimutes, then
check the color of the solution by withdrawing a sample
from the water faucet,

h, If the solution is yellow, turn off the heat, and add
5 more cupfuls of scale remover, repsating Steps f and g.

1. If the solution is still yellow, after the third addition,
| turn off the heat, drain water compartment, and repeat
Steps d through h, Repeat treatments d through h until
color of solution remains pink-red after the 15-minute
treatment,

¢ One cupful equals one pound of scale remover, .
*® Scale-Removing Compound, Federal Specification P-5.120,
FSN £850-£37-6142,
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APPENDIX A (Cont'd)

then the solution is pink-red, turn off the heat and drain
solution froa water cc:partaent,

j. Replace condensate tube and tighten top of sight glass,
Wash out water compartment by closing water-drain valve,
opening cold-water supply valve, and allowing the water
to flow out through the condensate tube. Continue this
overflow until the water does not taste sowr.

k. Drain water compartment, replace vacuum relief valve,
close water-drain valve, and the urn is ready for use,




APPENDIX A (Cont'd)
Recommended Procedure for the Removal of Hard-Water Scale from the

Water Compartment of Coffee Urns by Field (second and third echelon)
Maintenance Persomnel.

B chemical )

(For removal of scale that has accumulated to such an
extent that the water drair line is clogged.)

This procedure consists of marmally removing loose scale from
the water compartment and drain ..ne and of chemically dissalving
adherent scale that defies manual removal.

a. Drain water compartment by opening faucet.

b, Ramove water-level sight glass and looeen the clean-ocut
hatch cover,

i c. Remove clean-out hatch cover and gasket. Discard the
gasket,

d. Mamally remove all loose scale. Open drain line with a
stiff wire reamer or by dissolving the scale in the drain.
It may be necessary to disconnect the drain pipe in order
to unclog it. It also can be unclogged by placing several
cupfuls of the scale remover into the water compartment
over the drain pipe, fill to slizghtly below the lower
level of the clean-out plug, then heat the solution.
More compound i3 added when bubblirg ceases or the solution
burns yellow. Contimue this treatment until drain is
opened,

e, Wash all loose scale down the drain,

’ f. After the drain is open, install a new gasket and rerlace
the hatch cover.

g. Close vater-drain valve, replace water sight glass
(leaving the top connection loose), ard remove condensate
tube and vacuua relief valve,

h. Open cold-water valve, turn on heat, and fill water
compartment until water appears at bottom of sight plass,

14
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1,

APPENDIX A (Cont'd)

Add five cupfuls of scale remover® to the water compartment
by mixing one cupful at a time of the scale remover in a
pitcher of water that has been withdrawn from the water
faucet ard pouring this slurry slowly into the water
compartment through the vacuum relief valve housing

opening.

Heat the solution in the wmter compartasnt to a temperature
between 160°F and 190°F far 15 minutes, then check the

color of the sclutiom by withdrawing a sample from the water
faucet,

12 the solution is yellow, turm off the heat, and add 5 more
cupfuls of scale remover, repeating Steps 1 and jJ.

If the solution is still yellow, after the third additiom,
turn off the heat, drain water compartment, and repeat

steps g through k. Repeat treatment until color of solution
remains pink-red after the l5-mimute treatmsnt. When the
solution is pink-red, turn off the heat and drain salution
from water compartment.

Replace condensate tube and tighten top of sight glass.
Wash out water compartment br closing water-drain valve,
opening cold-water ™ipply valve, and allowing the water to
flow out through the condensate tube. Continue this
overflow until the water does not taste sour,

Drain vater compartment, replace vacuum relief valve, close
water-drain valve, and the urn is ready for use.

*Scale-Removing Compound, Federal Specificaticn P-5-120, FSN 6850-537-6142.
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APPENDIX B

Recommended Proc.aure for the Removal of Hard-Water Scale From

Bains-Marie and Stean Tables hy Organizational /lst and 2nd echelon)
Maintenance Personnel

a.
b.

C.

f,

Close drain valve,
Insert overflow tube in outlst.
Fill with encugh water to cover heating coils.

Sprinkle 1/2 to 2 cupfuls of scale remover® into the
steam bath or bains-marie while the water is being
added,

As soon as the colls are covered, admit steam and heat
the solution to a temperature between 160° and 190°F.

Check color of solution arnd evolution of gas every five
minutes, If the color of the solution changes from red

1o yellow, add more scale remover until the color remains
pm—m.

When 3ll the scale has been dissolved, rinse the equipment
thoroughly with fresh water.

*Scale-Removing Compo ~d, Federal Specification P-S-120, FSN 6850-637-6142.




APPENDIX G

Recommended Procedure for the Removal of Hard-Water Scale from
Dishwashers By Organizational (ist and 2nd echelon) Maintenance
Personnel

a.

b,

c.

Drain both wash and rinse tanks.

Close the wash-and-rinse-tank drain valves. Add about
12 gallons of hot water to the tank (or in each tank,
of a dual-tank mschine.)

Sprinkle appraximately one cupful of scale-removing
compound® on the scrap trays of both the rinse and
wash compartaents,

Start recirculation of *he solution without tne
additi n of water., Rogulate steam valves to maintain
a tempuerature between 160° and 190°F, Check color of
solution every 10 minutes. Carbon dioxide is evolved
a3 long as scale and scals remover are present, and
the solution will remain red as long as the scale
remover is present.

If scale is not completely removed and solution is
yellow, sprinkle another cupful of the scale-removing
compound on each Scrap tray. Contimue recirculation.
Swab, untouched scaled areas with this solution, Add
more ~emover if required. Scale on the final spray
headars may be removed by using a brusn and & small
amount of remover made into a paste w'th water.

After the scale is reaoved, gases cease to form ard the
color af the solution remains pink-red. Drain sclutim,

F3i1l both wash and drain tanks with fresh wvater.
Circulate for £ minutes. Drain wash water,

Refill tanks and repeat operation in paragraph "g" until
wash water does not taste sour.

*Scale-eoving Compound, Federal Specification P-S-120, FSN 6850-637-6142.
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