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SUPERSEDI NG
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25 January 1980

M LI TARY SPECI FI CATI ON
HYPOCHLORI NATI ON UNI' T, WATER PURI FI CATI ON,
FRAME MCOUNTED, AUTOVATI CALLY CONTROLLED
2 TO 350 GPM FLOW

This specification is approved for use by all Departnments and Agencies
of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers a frane-munted, automatically
control led, hypochlorination unit for treating water flowing through a pressure
mai n.

2. APPLI CABLE DOCUMENTS

2.1 CGovernnent docunents.

2.1.1 Specifications and standards. The follow ng specifications and
standards forma part of this specification to the extent specified herein.
Unl ess otherwi se specified, the issues of these docunents shall be those |isted
in the issue of the Department of Defense Index of Specification,s and Standards

(DoDI SS) and supplenent thereto, cited in the solicitation.

Beneficial coments (recommendations, additions, deletions) and any pertinent
data which may be of use in inproving this document should be addressed to: USA
Bel voir Research, Devel opment, and Engineering Center, ATTN. STRBE-TSE, Fort

Bel voir, VA 22060-5606 by using the self-addressed Standardization Docunent

| mprovenent Proposal (DD Form 1426) appearing at the end of this document or by

AVEC N A FSC 4610

DI STRI BUTI ON STATEMENT A.  Approved for public release; distribution is unlinited
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SPECI FI CATI ONS

FEDERAL
L- P- 380 Plastic Mdlding Material Mechacryl ate.
L- P- 390 Plastic Ml ding and Extrusion Mterials,
Pol yet hyl ene and Copolynmers (Low, Medium and.
Hi gh Density).
V-T-285 Thread, Pol yester.
QRS- 781 Strapping, Steel, and Seals.
WM F- 406 Fl anges, Cast-lron (d asses 125 and 250) and
Bronze (C asses 150 and 300).
ZZ-H 601 Hose and Hose Assenblies, Rubber (Yard and
Fabric Reinforced) Water Service.
MV A- 1617 Adhesi ve, Rubber Base, General Purpose.
PPP- B- 601 Boxes, Wod, d eated-Plywood.
PPP- B- 636 Boxes , Shi pping, Fiberboard.
PPP- P- 40 Packagi ng and Packing of Hand Tool s.
M LI TARY
M L-P-116 Preservation, Methods of.
M L-R-196 Repair Parts, Accessories and Kits,
Mechani cal , Packagi ng.
M L-P-514 Plated, Identification, Instruction and
Mar ki ng, Bl ank.
M L-c-538 Conparator, Col or.
ML-T-704 Treatnent and Painting of Materiel.
M L- C- 43006 Cloth and Strip Lanmi nated, Vinyl-Nylon Hi gh
Strength, Flexible.
M L-C- 46168 Coating, Aliphatic Polyurethane, Chenical
Agent Resistant.
STANDARDS
FEDERAL
FED- STD- H28 - Screw Thread Standards for Federal Services.
M LI TARY
M L- STD- 105 - Sanpling Procedures and Tables for Inspection
by Attributes.
M L- STD- 129 - Marking for Shipnment and Storage.
M L- STD- 130 - ldentification Marking of US Mlitary
Property.
M L- STD- 889 - Dissinmilar Mtals.
M L- STD- 1186 - Cushi oni ng, Anchoring, Bracing, Blocking and

Waterproofing with Appropriate Test Methods.
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(Copies of specifications and standards required by contractors in connection
with specific acquisition functions should be obtained from the contracting

activity or as directed by the contracting activity.)

2.2 Oher publications . The follow ng docunments forma part of this
specification to the extent specified herein. Unl ess otherw se specified, the
i ssues of the documents which are DOD adopted shall be those listed in the issue
of the DoDI SS specified in the solicitation. Unless otherw se specified, the
i ssues of documents not listed in the DoDl SS shall be the issue of the non-
Governnent docunents which is current on the date of the solicitation.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
B 16.1 Cast Iron Pipe Flanges and Flange Fittings.

(Application for copies should be addressed to the Anerican National Standards
Institute, 1430 Broadway, New York, NY 10018.)

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

A 120 - Pipe, Steel , Black and Hot-Di pped Zinc- Coated
(Gal vani zed), Wl ded and Seanless, for
Ordinary Use.

A 126 - Gay lron Castings for Valves, Flanges and Pipe Fittings.

A 569 - Steel, Carbon (0.15 Maxi mum Percent), Hot
Rol | ed Sheet and Strip, Commercial Quality.

B 209 - AlumnumAlloy Sheet and Plate.

B 210 - Alum numAlloy Drawn Seam ess Tubes.

B 221 - AluminumAl|loy Extruded Bars, Rods, Wre,
Shapes, and Tubes.

D 1248 - Polyethylene Plastics Mlding and Extrusion
Materi al s.

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Phil adel phia, PA 19103.)

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)
Boil er and Pressure Vessel Code, Section |X, Welding Qualifications.

(Application for copies should be addressed to the American Society of
Mechani cal Engineers, 345 East 47th Street, New york, Ny 10017.)

AVERI CAN WATER WORKS ASSOCI ATION  ( AWMW)
C- 700 - Cold water Meters, Displacenment Type.

(Application for copies should be addressed to the American Water Works
Associ ation, 6666 West Quincy Avenue, Denver, CO 80235.)
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AVERI CAN VEELDI NG SCCI ETY ( AWS)

DL.1 - Structral Wl ding Code, Steel - Section 5, Qualification-
D1.2 - Structural Welding Code - Al um num

(Application for copies should be addressed to the Anerican Wl ding Society,
Inc. , 550 NW LeJeune Road, PO BOX 350140, M am, FL 33125.)

NATI ONAL SANI TATI ON FOUNDATI ON  ( NSF)
NSF STD 14 - Plastic Piping Systens Conponents and Related Materials.

(Application for copies should be addressed to the National Sanitation
Foundation, NSF Building, Ann Arbor, M 48105.)

SOCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)
SAE J492 - Rivets and Riveting.

(Application for copies should be addressed to the Society of Autonotive
Engi neers, 400 Commonweal th Drive, Warrendal e, PA 15096.)

(Non- Gover nnment standards and other publications are nornmally available from
t he organi zati ons which prepare or which distribute the docunents. These
docunents also may be available in or through libraries or other informational
services.)

2.3 Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein, the text of this specification
shal | take precedence. Nothing in this specification, however, shall supersede
applicable laws and regul ations unless a specific exenption has been obtained.

3. REQUI REMENTS

3.1 Description. The hypochlorination unit, hereinafter called “unit”, shall
consist of a hydraulically operated hypochlorinator, a water neter, a manual
range- adj usting valve, a hypochlorite solution reservoir, guard franme, pipe and
pipe fittings. The chlorination shall be obtained from a prepared cal cium
hypochl orite sol ution.

3.2 First article. Unless otherwi se specified (see 6.2), a sanple shall be
subjected to first article inspection (see 4.3 and 6.3). Any changes or
deviations of the hypochlorination unit fromthe approved first article during
production will be subject to the approval of the contracting officer. Appr oval
of the first article will not relieve the contractor of his obligation to furnish
hyprochl orination units conformng to this specification.

3.2.1 First article conponents. Prior to being installed in the first
article nodel, the unit conponents shall be tested as specified herein.
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3,3 Material. Material shall be as specified herein. Mterials not
specified shall be selected by the contractor and shall be subject to all
provisions of this specification (see 6.7). The material selected shall have no

adverse effect on health of personnel when used for its intended purpose.

Quest ions pertinent to this effect shall be referred by the procuring activity
to the appropriate nmedical service who will act as an advisor to the procuring
activity (see 6.4). Pl astic piping system conponents and related naterials
shall conformto NSF STD 14.

3.3.1 wmterial deterioration prevention and control. The hypochl ori nat or
shall be fabricated from conpatible materials, inherently corrosion resistant or
treated to provide protection against the various forms of corrosion and
deterioration that may be encountered inany of the applicable operating and
storage environments to which the hypochlorinator nay be exposed.

3.3.1.1 Dissinmilar netals. Dissimlar nmetals shall not be used in intinate
contact with each other unless protected against gal vanic corrosion. Di ssimlar
metal s and nethods of protection are defined and detailed in M L-STD 889.

3.3.1.2 ldentification of materials and finishes. The contractor shall
identify the specific material, naterial finish or treatnent for use with
conponent and subconponent, and shall make information available upon request to
the contracting officer or designated representative.

3.3.2 Tubing.

3.3.2.1 Alum num tubing. Al um num tubing shall conformto ASTM B 210 or
B 221.

3.3.2.2 Plastic tubing. Al plastic tubing sections between water supply,
hypochl orite solution reservoir, and hypochlorinator shall be nomnal 3/8-inch
inside diameter [ID) by 5/8-inch outside dianeter (OD) or 5/16-inch ID by
9/16-inch OD, lengths as required. The tubing shall be clear PVC and shall be
reinforced with open rnesh enbedded nylon braid and shall have a working pressure
of 180 pounds per square inch (psi), at +70 +5 ‘F (21 +3 ‘' Q).

3.3.3 Pipe, tubing and pipe fittings. Metal pipe and tubings shall be of
copper or brass. Unless otherw se specified (see 6.2),pipe fittings shall be
of brass or bronze. Al netal pipe and tubing shall wthstand a hydrostatic
pressure of not less than 100 pounds per square inch gage (psig).

3.3.4 Rubber hose. The wastewater drain hose shall be nominal 3/4-inch ID by
[-inch OD length 10 feet +3inches. The drain hose and other hoses connecting
the water treating duct to the water neter shall conformto ZZ-H 601, grade 3,
class 2.

3.3.5 Recovered material s. For the purpose of this requirenment, recovered “
materials are those materials which have been collected from solid waste and
reprocessed to becone a source of raw materials, as distinguished fromvirgin
raw materials. The conponents, pieces and parts incorporated in the unit may be
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newy fabricated from recovered materials to the nmaxi num extent practicable,
provided the unit produced neets all other requirenments of this specification.
Used , rebuilt or remanufactured conponents, pieces and parts shall not be
incorporated in the unit.

3.4 Threads. Threads shall be in accordance with FED STD- H28.

3.5 Environnental conditions.

3.5.1 Storage. The unit shall not be damaged by storage under the follow ng
conditions :

Air tenperature

High - +160 “F (+71 “C), time period 4 hours.
Low — -30 “F (-34 C, tine period 6 hours, no solar radition.

3.5.2 Qperating. The hypochlorinator shall perform as specified herein in
any anbient tenperature from 120 “F to 32 “F. The unit shall function properly
when operated in desert environnent conditions, especially blow ng sand

3.6 Hypochlorinator. The hypochlorinator sball consist of a hydraulically
operated bal anced di aphragm or single acting diaphragm with spring return,
cheni cal feed punp, autonatically controlled by connection to a water neter.
The load placed on the water meter shall not exceed 8 inch-ounces. and no
i naccuracy of metering shall result fromthe connection to the hypochl orinator
The diaphragm Shall be Hypalon or Viton and the purnping chanmber shall be poly-
vinyl chloride or Tyril. The suction and discharge valves shall be the poppet
type and shall be corrosion-resisting netal, plastic, Teflon, polyvinylchloride,
or Viton. A nanual dosage adjustnent shall be provided for varying the hyrpo-
chlorite solution treated water ratio over a maxinmum 5:1 range. \Water for
operating the hypochlorinator shall be taken fromthe water being treated at a
rate not to exceed 0.6 gallons per minute (gpn). A range-adjusting valve shal
be located in the main water line. A drain nipple for attaching a 3/4-inch
plastic tube shall be provided in the overflow chanber for dispusing
wast ewat er . The unit shall operate against line pressures up to 100 psig and
shall treat flows of 2 to 350 gom  The hypochlorinator shall automatically
proportion the punping rate to within +10 percent for any one setting of the
range-adj usting valve. The main inlet-and outlet connection for the water being
treated shall be fitted with standard 4-inch NPT class 125 cast iron conpanion
flanges in accordance with WVMF-406, ANSI B 16.1 or ASTWA 126, class B material

3.7 Hypochlorite-solution reservoir. The hypochlorite-solution reservoir
shall be a frame-nounted tank having a capacity of 6 gallons, +1 pint. The
material shall be polyethylene conformng to ASTM D 1248, type I, class A
category 2, or L-P-390, type I, class H grade 3, rated for Continuous Service
at 180 ‘F (82 “C). The dinmensions shall be 18 inches long by 4 inches w de by
18 inches deep.
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3.8 Range-adjusting val ve. The range-adjusting valve shall be a butterfly
valve and shall be installed in the water-treating conduit for the purpose of

creating sufficient pressure drop to opreate the water meter. Manual adj ustment
of this valve shall serve to shift the autonmatic range of the hypochlorinator to
one of the three required range pos itions. The range val ve handl e shall be heid

in position at required settings by neans of a secured quick-release pin
engaging a fixed portion of the valve to the body. The val ve shall be provided
with |abels describing the function of the valve and the location and function
of each valve setting.

3.9 Water meter. A l-inch bronze-disk, frostproof type water neter,
conformng to AWM C 700, shall be connected into the water-treating conduit
across the range-adjusting valve. The water neter shall be connected to the

hypol ori nator in such a manner that the hypochlorlnator will punp hypochlorite
solution into the water under treatment at a rate which is governed by the speed
of the meter. The water meter shall be provided with a 1/4-inch NPT opening in

its |ower chanber to pernit draining. A bronze shutoff cock shall be installed
In the meter drain opening.

3.10 Sight assenbly. \Wen specified (see 6.2), a nethacrylate plastic sight
assenbly shall be provided in the hose connection between the reservoir and hypo-
chlorinator for visual checking of the hypochlorite solution during operation of
the hypochlorinator. The nethacrylate plastic material shall conformto
L-P-380, type I, class 1.

3.11 Conparator. When specified (see 6.2), a conparator conforming to
M L-C-538, for the deternmination of residual chlorine, shall be furnished.

3.12 Strainer. A renovable, chenically resistant, plastic strainer shall be
at tached to the reservoir end of the connection between the hypochlorite-
solution reservoir and the automatic hypochlorinator. The strainer shall have a

plastic frame covered with polypropylene chloride screening, 1024 openings psi,
di aneter of filament 0.012, +0.002 inch.

3.13 Frane. The entire unit shall be nounted in a frame fabricated from
al um num tubing conformng to ASTM B 210 or B 221, Alloy 6061, Tenper T4 or TB6,
1-1/4-inch OD and 0.125-inch wall thickness, or 3/4-inch NPS steel pipe
conformng to ASTM A 120, standard wei ght, bl ack.

3.14 Di nensions and weight. The unit shall be not nore than 31 inches high,
30 inches wide with reservoir in place, and 33 inches long. The maxi mum net
wei ght of the unit shall be not nore than 235 pounds.

3.15 Cover. Unl ess otherw se specified (see 6.2), a cloth cover made of
material conforming to M L-GC 43006, type 1, class 1 shall be furnished to cover
the franed unit. The thread used In the fabrication of the cover shall conform

to V-T-285, type 1, class 1, subclass B, nunber size 3, olive Drab No. 7.

3.16 ldentification marking. The unit shall be identified in accordance wth
M L- STD- 130. The marking shall be applied to plates confornming to ML-P-514,
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type | style |, conposition C, of type |, class 1 material. Pl ates shall be
attached by screws, bolts, rivets, or adhesive conformng to MW A-1617, type II
or 111, in a conspicuous protected |ocation.

3.17 Instruction plates.

3.17.1 Hvpochlorination unit. Each unit shall be equipped with instruction
pl ates or diagrans, including warnings and cautions, describing any special or
i mportant procedures to be followed in assenbling, operating, or servicing the
hypochl ori nator . Instruction plates shall conformto ML-P-514, type |11,
conposition C, of type Ill, class 1 material. Pl ates shall be attached by
screws, bolts or rivets, whenever possible. Wien not possible or practical,
warning and cautions may be attached w th adhesive conformng to MW A-1617,
type Il or IIl, in a conspicuous protected |ocation.

3.18 Treatnent and painting. The portions of the hypochlorination unit
nornmally painted internally and externally shall be cleaned, treated, and
painted in accordance with ML-T-704, type F or G as applicable. Unl ess ot her -
wi se specified (see 6.2), top coat color shall be Sand conformng to ML-C 46168,

type II.

3.19 Accessory box. The equi pnent shall be provided with an accessory box 10
inches by 7 inches by 7 inches, fabricated from alum num conform ng to ASTM
B 209 All oy 6061, Tenper Oto T6; or Alloy 5052, Tenper O to H34 having a
noni nal thickness of not |less than 0.071 inch; or steel conforming to ASTM A 565
havi ng a nomi nal thickness of no less than 0.075 inch. The accessory box shall
have. a hinged lid and a lockable lid latcn of a type that will keep the lid
cl osed when subjected to vibration or rough handling. The accessory box shall
be securely fastened to the equipnent.

3.20 Worknanshi p.

3.20.1 Fabrication. Meral used in the fabricaticn shall re free from kinks,
charp bends, and other conditions which would be deleterious to the finished
product. Manufacturing processes shall not reduce the strength of the materlials

to a value less than intended by the design. Manulacturing processes shall be
done neatly and accurately. All bends shall be made by controlled means to
ensure uniformitv of size and shape.

3.20.2 Castings. Castings shall be sound and free from patching, m splaced
coring, warping, porosity, blowholes, or other defects which mght render the

casting unsound for its intended use.

3.20.3 Welding and wel ders.

3.20.3. 1 Welding. The surfaces of parts to be welded shall be free from
rust, scale, paint, grease mll scale that can be renpved by chipping and wre
brushing, and other foreign matter. \elds shall transmt stress w thout
permanent deformation or failure when the parts connected by the welds are
subj ected to proof and service |oading. Parent materials, weld filler netals,
and fabr ication techniques shall be as refquired to enable the unit to conformto

the exam nation and test requirenents specified in section 4. Parts to be

8
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joined by fillet welds shall be brought into as close contact as possible and in
no event shall be separated by nore than 0.1875 inch unless appropriate bridging
techniques are used. Wldnents, including weld beads, shall be of honpgeneous
appearance and form w thout spattering or other irregularities, conplying with
the size, configuration and other dinensional requirenments to develop the ful
strength of the parts joined by the welds. No cracks of any type are pernitted
Al welding is to be produced by either AW or ASME code qualified welders, and
wel ds shall be in accordance with the sane code. Unl ess otherw se specified
(see 6*2), the welding process used in fabrication of the unit shall be at the
option of the contractor.

3.20.3.2 Wl ders. Bef ore assigning any welder or welding operator to welding
work covered by this specification, the contractor shall obtain certification
that the wel der has passed qualification tests as prescribed by either of the
following listed codes for the type of welding operations to be performed by
that particular welder or welding operator and that such qualifications is
effective asdefined by the particul ar code:

ANSI/AWS D1.1, Structural Welding Code, Steel

ANSI /AWS D1.2, Structural Welding Code, Al um num

ANSI / ASME Boil er and Pressure Vessel Code, Section |IX, Welding
Qualifications.

Contractors who make only horizontal welds need notqualify welders for "al
position welding.” The certification shall be nade available for review upon
request by che contracting officer or the contracting officer’s representative
The CGovernment reserves the right to request the recertification of any wel der
or wel di ng operator

3.20.4 Bolted connections. Bol t hol es shall be accurately formed and shal
have the burrs removed. Washers or |ockwashers shall be provided where
necessary. Al'l fasteners shall be correctly torqued and shall have full thread
engagements . Bolts shall protrude at least 2 full threads and not nore than 4
full threads past the mating nut or female threaded part.

3.20.5 Riveted connections. Ri vets shall completely fill the holes. Ri vet
heads shall be full, concentric with the rivet holes, and in full contact with
the surface of the nenber, and shall be in accordance with SAE J492.

3.20.6 Diagrans, charts, and plates. Di agrans, charts, and plates should be
attached as specified in3.17.1. Labels , as required for conmponents, requiring
adhesi ve shall be applied to give a surface free of winkles, bubbles, or other
defects that nmay cause the plates or |abels to becone |oose or damaged.

3.20.7 C eaning. The unit shall be thoroughly cleaned of all cutting oil
residue of test, grease, dirt, netal scrap; and other contam nants” Cl eani ng
shal | be acconplished in amanner that will not |eave a residue or otherw se
make the unit unsuitable for its intended use.
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4. QUALITY ASSURANCE PROVI SI ONS

4.1 Responsibility for inspection. Unless otherw se specified in the
contract or purchase order, the contractor is responsible for the performance of
all inspection requirenents as specified herein. Except as otherwi se specified
in the contract or purchase order, the contractor may use his own or any other
facilities suitable for the performance of the inspection requirenents speci-
fied herein, unless disapproved by the Governnent. The Government reserves the
right to performany of the inspections set forth in the specification where
such inspections are deemed necessary to assure supplies and services conformto
prescribed requirenents.

4.1.1 Responsibility for conpliance. Al itenms nust nmeet all requirenments of
sections 3 and 5. The inspection set forth in this specification shall becone a
part of the contractor’s overall inspection system or quality program The

absence of any inspection requirenents in the specification shall not relieve
the contractor of the responsibility of assuring that all products or supplies
submtted to the Governnent for acceptance conply with all requirenents of the
contract. Sanmpling in quality conformance does not authorize submi ssion of
known defective material, either indicated or actual, nor does it commit the
Governnent to acceptance of defective material.

4.1.2 Conponent and material inspection. The contractor is responsible for
insuring that conponents and materials used are manufactured, exam ned, and
tested in accordance with referenced specifications and standards, as applicable.

4.7 Cassification of inspections. The inspecti on requirements specified
herein are classified as foll ows:

d. First article inspection (see 4.3).
b. Quality conformance inspection (see 4.4).
c. I nspection of packaging (see 4.6).

4.3 First article inspection.

4.3.1 Exanination. The unit shall be exam ned as specified in 4.5. 1.
Presence of one or nore defects shall be cause for rejection.

4.3.2 Tests. The unit shall be tested as specified in 4.5.2,1 through
.5.2. 4.

4 Fai lure of any test shall be cause for rejection.

4.4 Quality conformance inspection.

4.4.1 Sanpling. Sanpling for exam nation shall be in accordance with
M L- STD- 105.

4,4.2  Exaninati on.
4.4.2.1 |Individual. Each unit shall be exanmined for the major character’

istics specified in 4. 5.1 Presence of any nmjor defect shall be cause for
rejection.

10
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4.4.2.2 Sanple. Sanpl es selected in accordance with 4.4.1 shall be exani ned
for the mnor characteristics specified in 4.5.1. AQ shall be 1.0 percent
def ecti ve.

4.4.3 Tests. Each unit shall be tested as specified in 4.5.2.1 through
4.5.2.3.

4.5 |nspection procedure .

4.5.1 Exanmination. The unit shall be exanined as specified herein for the
following characteristics:

Maj or

101. Di mensi ons not as specified.

102. Material not as specified. Certification that selected material
shal | have no adverse effect on health of personnel not supplied.

103. Materials not resistant to corrosion and deterioration, or treated
to be resistant to corrosion and deterioration for the applicable
storage and operating environnments.

104, Dissinmlar netals as defined in ML-STD-889 are not effectively
i nsul ated from each ot her.

105. Contractor does not have docunentation available for identification
of material, material finishes, or treatment.

106. Used, rebuilt or remanufactured conponents, pieces, or parts
I ncorporated in the hyprchlorinator.

107. Assenbly inconplete or incorrect.

108. Treatnment and painting not as specified. Pai nt color not as
speci fi ed.

109. Parts or conponents do not function, are mssing, or damaged.

110.  Workmanshi p not as specified.

111,  welding anti weld not as specified. 1/

112. Wl der/wel ding operator qualification not as specified.

113. castings contain blowholes , porosity shrinkage, or cracks.ll

114. Units not conpletely drained for delivery.

M nor
201. ldentification or other markings, or operating and saftey instruc-
tions incorrect, mssing, or illegible,
2021 Presence of buckling, kinks, scribe lines, O punch narks on conplete
menbers.

203. Sharp edges, slivers, burrs, or projections on finished surfaces.
4.5.2 Tests.
4.5.2.1 Hydrostatic. The unit shall be subjected to a hydrostatic test
pressure of 100 psig and examined for |leaks. Any pipe, tubing or fitting |eak,

or damage to any conponent shall constitute failure of this test.

1/ Exami nation shall be made prior to painting.

11
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4 .5.2.2 Torque. The hypochlorinator shall be disconnected from the water
meter and the torque required to turn the shaft of the hypchlorinator shall be
deternmined with a torque wench. Measured torque greater than 8 inch-ounces
shall constitute failure of this test.

4.5.2.3 Performance.

4.5.2.3.1 Test conditions. The unit shall be connected to test equipnent as
shown on figure 1 and tested under the conditions given in table | and in

accordance with the test procedure outlined in 4.5.2.3.2. Data shall be
recorded on a test data sheet as shown on figure 2. One data sheet shall be
furnished with each unit. The test equiprment shall not be linmted to that shown

on figure 1.

TABLE |. Operating flows and pressures.
Condi tion Flow rate (gpm Di scharge pressure (psig)
Al 350 +8 100
A2 210 +7 100
A3 70 +6 100
Bl 70 +5 25
B2 42.7 +3 25
B3 15 _+1 25
cl 15 +1 25
c2 8.5 +0.8 25
C3 2 +0.5 25
-0.0

4.°5.72.3.2 Test setup and procedure. Test setup shall be as follows:

a. Connect the unit to a source of tap water capable of delivering not I|ess
than 350 gpm at 125 psig so that the flow enters the inlet end of the
4. inch line and |l eaves at the outlet end.

b. Flow rates shall be set with calibrated rotameters, or the discharge
shall be caught in a container of Known volume or weighed if desired.

c. A single adjustment of the range valve shall be nade for each of the
conditions shown in table I.

d. provide a means of neasuring total \Waste flow fromthe di aphragm punp.

e. Set up a 1,000 cubic centineter (cc) graduate (divided every 2 cc) as
a solution reservoir and fill with water. Pl ace on a support so that
the water level, when full, is at the sane eievation as the liquid
level in the solution container when full.

f.  Renpve suction tubing and attach to botton of graduate. Do not immerse
tubing in an open top graduate.

g. Adjust the dosage control to maxinum setting.

12
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Test procedure shall be as follows:

pu

Adj ust range valve to range A position.

Set up Condition Al (table I) as follows: Open downstream back- pressure
val ve. Qpen inlet line valve and adjust backpressure valve until indi-
cated flow rate is 350 gpmwith a discharge pressure of 100 psig plus or
mnus 2 psig.

Wth Condition A established, nake a test run in the follow ng manner:

Start timing the run, using a stopwatch, just as a suction stroke is
conpl eted by the diaphragm punp.

I mredi ately read the solution graduate and record the data.

During the run, observe the pressure drop across the unit. The
pressure drop shall not exceed 18 psig (36.6 inches of mecury [in.
Hgl ). Al so neasure total wastewater from di aphragm punp. The vol une
of wastewater shall not exceed 0.6 gpm (2,270 cubic centineters per
mnute [cc/rein]). Measure water meter flow by use of totalizer on
meter and stopwatch. Time for approximately 1 minute. Record wat er
neter flowin gpm

Continue the run until the diaphragm punmp has conpl eted 24 strokes.
Record the total tinme in minutes, seconds, and tenths of a second.
Imeaditely at the end of the run, read the solution graduate and
record the data.

Do not change adjustment of range valve.

Di vide the nunber of cc withdrawn from the graduate by the nunber of
strokes (24). The punpage rate per stroke shall be between 12.0 and
16.5 cc.

Di vide the nunber of cc withdrawn from the graduate by the nunber of
mnutes for the run to get a punp rate in cc per mnute (cc/rein).
Divide the punp rate (cc/rein? by the main flow rate (gpm to secure a
solution application rate in cc/gallon. Record this figure.

Set up Condition A2 (table I) in the same manner as above with a flow
rate of 210 gpm at a discharge pressure of 100 psig. Do not change range
val ve or dosage control settings. Repeat steps j.1 through j.9 except a
maxi num drop of 7 psi (14-1/4 in. Hy) is allowed in step 3.

Set up Condition A3 (table I) in the sanme manner with a flow rate of

70 gpm at a discharge pressure of 100 psig. Do not change range valve
or dosage control settings. Repeat steps j.1 through j.9, except nmaxi-
mum pressure drop of 7 psi (14-1/4 in Hg) is allowed in step 3.

Conpare the solution application rates for Conditions Al through A3.
They should be alike within a range of +10 percent. Conpare the punp
rate figures recorded for Conditions Al -through A3. They should be
proportional within +10 percent.

Adj ust range valve to range B position.

Set up Condition Bl (table |I) by adjusting backpressure valve until
indicated flow rate is 70 gpmwith a discharge pressure of 25 psig

+2 psig.

Make test run for Condition Bl by performing test in sane manner as
specified in steps j.1 through j.9.

13
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g Set up Condition B2 (table I) in the same manner as above with a flow
rate of 42.5 gpm at discharge pressure of 25 psig. Do not change range
val ve or dosage control settings. Repeat steps j.1 through j.9.

r. Set up Condition B3 (table I) in the same manner as above with a flow
rate of 15 gpm at a discharge pressure of 25 psig. Do not change range
val ve or dosage control settings. Repeat steps j.1 through j.O9.

s. Conpare the solution application rates for Conditions Bl through B3.
They should be alike within a range of +10 percent. Conpare the punp
rate figures recorded for Conditions Bl through B3. They shoul d be
proportional w thin +10 percent.

t. Adjust range valve to range C position.

u Set up Condition C (table I) by adjusting backpressure valve until
indicated flow rate is 15 gpmwith a discharge pressure of 25 psig +2

psi g.

v. Make test run for Condition C in sane manner as specified in steps j.1
t hrough j.9.

W, Set up Condition C2 (table |I) in the same manner as above with a flow
rate of 8.5 gpm at a discharge pressure of 25 psig. Do not change
range val ve or dosage control settings. Repeat steps j.1 through j.9.

X. Set up Condition C3 (table I) in the same manner as above with a flow
rate of 2 gpm at a discharge pressure of 25 psig. Do not change range
or dosage control settings. Repeat steps j.1 through j.9.

y. Conpare the solution application rates for Condition C through C3. They
should be alike within a range of +10 percent. Conpare punp rate

figures recorded for Conditions C —through C3. They sllould be
proportional within +10 percent.

L. Disconnect the unit and drain water from all pipes, tubing, hoses and
components , with particular attention to assure conplete draining of
the water nmeter.

4 .5.2.3,3 Fajlure criteria. A range deviation greater than +10 percent or
solution application or proportionality shall constitute failure of this test

4.5.2.4 Environnental . The unit shall be placed in a tenperature-controlled
chanber and tested for conformance to 3.5.1. The unit shall be drained of all
liquid for storage environnental test. Unl ess ot herwi se specified (see 6.2), if
the completely assenbled unit is too large to be placed in an environnent al
chanber intact, those conponents agreed upon, whose integrity or performance
m ght be adversely affected by tenperature extremes may be subjected to the
environnental test individually. Evidence of deformation, deterioration, or
other fornms of permanent damage, s'nail constitute failure of this test.

4.6 |nspection of packaging.

4.6.1 (Quality conformance inspection of pack.

4.6.1.1 Unit of product. For the purpose of inspection, a conpleted pack
prepared for shipnment shall be considered a unit of product.

4.6.1.2 Sanpling. Sanpling for examination shall be in accordance with
M L- STD- 105.

14
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4.6.1.3 Exani nati on. Sanpl es selected in accordance with 4.6.1.2 shall be
examined for the follow ng characteristics. AQL shall be 1.0 percent defective.

115. Unprotected exterior, unfinished, netal surfaces not coated wth
preservative for level A or B

116. Renoved strainers not preserved as specified for level A or B.

117. Unit cover not folded and preserved as specified for level A or B.

118. Unit cover not installed, secured, and preserved as specified for
level C

119. Repair parts not preserved in accordance with the referenced docunent
for level A or B

120. Mai nt enance tools nor preserved in accordance with the referenced
docurment for level A or B.

121 Technical publications not preserved as specified for level A B, or C

122. Conparator and accessories not preserved as specified for level A B,
or C

123. Consol i dation not preserved as specified for level A B, or C

124 Packing not as specified for level A B, or C

125. Strapping not as specified for level A B, or C

126. Marking missing, illegible, incorrect or inconplete.

5.  PACKAG NG

5.1 Preservation. Preservation shall be level A, B, or C as specified (see
6.2).

5.1.1 Level A

5.1.1.1 Hypochl orinati on. Interior surfaces of the unit shall not require
preservati on. Before any surfaces are coated with any preservative(s), they
shal | be cleaned and dried in accordance with ML-P-116. Ext erior unpainted
netal surfaces requiring the application of a contact preservative in accordance
with ML-P-116 shall be coated with type P-1 preservative. The provision of
M L-P-116 snail apply when selecting and determining the applicability of pre-
servatives, Preservatives specified herein by “P’ nunbers shall conformto the
applicable specifications listed in ML-P-116 and shall be applied in accordance
with M L-P-116.

5.1.1.1.1 Strainer. Each strainer renoved froma chem cal hose shall be
preserved in accordance with ML-P-116, nmethod IC 3.

5.1.1.1.2 Cover. The unit cover shall be neatly and conpactly fol ded and
preserved in a close-fitting box conformng to PPP-B-636, WC or WC.

5.1.1. 1.3 Repair parts. Repair parts shall be preserved in accordance with
the level A requirenents of ML-R- 196. Parts not specifically nentioned therein
shall be preserved as specified for parts of simlar design and construction.

5.1.1.1.4 Miintenance tools. Mai nt enance tools shall be preserved in
accordance with PPP-P-40, level A

15
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5.1. 1.1.5 Technical publications. Techni cal publications shall be preserved
in accordance with ML-P-116, method | C-3 or “Shrink Wap” nethod.

5.1.1.1.6 Conparator. The conparator and accessories shall be placed in the
carrying case provided and closed tightly. Then, the carrying case shall be
preserved in accordance with ML-P-116, nethod |A-14. The carrying case shall
be considered as the inner container.

5.1.1.1.7 Consolidation. Conponents that will not fit in the accessory box
shall be preserved in accordance with ML-P-116 together in one or nore close
fitting boxes conforming to PPP-B-636, WC or WC. Box contents shall be
cushioned and bl ocked to prevent movenent inside containers.

5.1.2 Level B. Unl ess otherwi se specified (see 6.2 and 6.7), preservation
shall be as specified for level A except itens preserved in accordance with
M L-P-116, nethod I1C3, shall be preserved by nethod 111 However, techni cal
publications shall be preserved as specified for level A Al itenms contained
in fiberboard boxes conforming to PPP-B-636, W,C or WSC, shall be substituted by
boxes conform ng to PPP-B-636, type CF, class domestic variety SW grade 125 or
175.

5.1.3 Level C. Each conplete unit including all accessory conponents shall
be preserved as necessary to prevent deterioration. The cover shall be installed
on the unit arts secured. Conponents whi ch cannot be stowed in the accessory box
snai|l be consolidlated in a fi'berboard box in accordance w th PPP-E-636.
Technical publications shall be preserved in accordance with ML-P-116 nethod
O3 or "Shrink Wap nethod

5.2  Packing. Packing shall be level A, B, or C as specified (see 6.2).

52191 |evel A Each conplete hypochlorinat ion unit including separately boxed
conponents preserved as specified in 5.1 shall be packed in a close fitting box
conforming to PPP-B-601, overseas type, style optional. Blocking and cushioning
in accordance with ML-STD- 1186 shall be used as necessary to prevent novenent
of contents within the shipping container. Strapping shall be conformed to
QS 781, class 1, type | or 1V, size as applicable, finish B.

5.2.2 level B. Each conplete hypochlorination unit shall be packed as spe-
cified in 5.2.1 for level A except that boxes shall be domestic type, and
strappi ng shall be finish A

5.2.3 Level C Each conplete hypochlorinat ion unit preserved as specified in
5.1 shall be packed in a container appropriate for its size and weight.

5.3 Marking. Mar ki ng shall be in accordance with M L-STD 129.
6. NOTES

6.1 Intended use. The hypochlorination unit is intended for treating water
flowing through a pressure main by Inserting the unit in series with the main.

16
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6.2 Ordering data. Procurenent docunments shoul d specify the follow ng:

Title, nunber, and date of this specification.

Time frame required for submission of first article nodel (see 3.2).
When pipe fittings shall be other than brass or bronze (see 3.3.3).
When sight assenbly is required (see 3.10).

When conparator is required (see 3.11).

When cover to be other than as specified (see 3.15).

When col or shall be other than what is specified (see 3.18).

. Wen welding process is other than contractor’s option (see 3.20.3.1).
When | ess than conpletely assenbled unit is not acceptable for environ-
nental testing (see 4.5.2.4).

J. Level of preservation and of packing required (see 5.1 and 5.2).

—Tm o 20 T
)

6.3 First article. Wien a first article inspection is required, the itens
shoul d be a preproduction nodel. The first article should consist of one unit.
The contracting officer should include specific instructions in acquisition
docunents regarding arrangenents for exam nations, tests, and approval of the
first article test results and disposition of the first article.

6.4 Health hazards. For Arny procurenent, the Surgeon General of the Arny

will acc as advisor to make the necessary determnination on health hazards
6.5 Data requirenments. The contracting officer should include requirenents
for such data as technical publications, instructional materials, illustrated

parts lists, and contractor’s nmaintenance and operation manual to be furnished
with each unit.

6.6 Provisioning. The contracting officer should include provisioning
requirements for repair parts and mainteriance tools as necessary (including any
special tools), and instructions regarding shipnment of units.

6.7 Level B preservation. Level B preservation (see 5.1.2) has been
devel oped for use by the Army and Air Force for the specific conditions in
6. 2. For Navy procurenents, detailed level B requirenments, when required, shal
be devel oped at tinme of procurenment when all conditions are known.

6.8 Subject term (key word) |isting.

Hypochl orination unit
Hypochl orite
Hypochl ori nat or

Water purification
Water treatnent

17
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Asterisks (or vertical lines) are not used

in this revision to identify changes with respect to the previous issue due to

t he extensiveness of the changes.

Cust odi ans
Arny - ME
Navy - YD

Air Force - 99

Review activities:

Arny - MD
Air Force - 84
DLA - CS

User activity:
Arny - CE

Preparing activity:
Arnmy - ME

Proj ect 4610-0103

":U.S. GOVERNMENT PRINTING OFFICE: 1987=704-036/70124
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CONTRACT NO.

| TINTT CQEDTAT N BEIIE S TNENTTIDTI/NAATTIANAN _ MNANGT
UITi il DLl ivuU. M\LL LdnIvadTr Liounl LU YAV v)oyey
CONDITION RANGE SETTING A = RANGE SETTING B ‘| RANGE SETTING C |
(SEE TABLE II) Al A2 . A3 Bl . B2 B3 Cl C2 | C3 |
FLOW RATE NOMINAL (gpm) 350 | 210 | 70 70 | 42.5 15 15 | 8.5 2
INLET PRESSURE (psig) |
DISCHARGE PRESSURE (psig)
PRESSURE DROP ACROSS UNIT] 1
(psig) ‘ |
METER FLOW (gpm) | ’
(gpm) % |

SOLUTION GRADUATE
AT START (cc)

CNAT IITTAN /MAD AT &M

SOLUTION GRADUATE
AT FINISH (cc)

AMOUNT PUMPED (cc)

TIME OF MIN-SEC~-TENTHY

RIIN MTNINTEC
[uUiy LIiaNuv L Lo

PUMP RATE !

(cc/min.)

PUMP CAPACITY
CC/STROKE

24 QY

RS U N S I RIS S

PRINCIPAL - FLOW RATE f ! !

(gpm) i | ‘ .
AMOUNT OF PRINCIPAL FLOW | ; ; ;

FOR TIME OF RUN (GALLONS) |

SOLUTLON APPL1ICATION ! ; i

RATE (cc/gallon)

NP SR R

IMTUDAAIT ANDTANATAD LIAQ
NIFrVLNLURLINALUR WAOD
C

WATER FLOW RATE (c

I
TE i ] |
/min.) | | {

CONTRACTORS INSPECTOR

GOVERNMENT INSPECTOR

FI GQURE 2. Test data sheet.
X-4508
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