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MILITARY SPECIFICATION
COOLERS, FLUID, AFTER AIR, DIESEL ENGINE,
NAVAL SHIPBOARD

P

i. SCOPE

1.1 Scope, - This specification covers Diesel engine after alr coolers for Naval shipboard appllea-
tiom.

1.2 Classlfication, - The coolers shall be of the following clnsses, as Speclfied (see 6. 1):

Class 1 - Submarine applications.

Class 2 - Surface ships.

Class 3 - Landing craft and small boat application,
2. APPLICABLE DOCUMENTS

2.1 The following specifications, standards, drowlngs and publications, of the 18sue in effect on date
of Invitatton for bids, form a part of this speclfication to the extent speclfied hereln:

SPECIFICATIONS

FEDERAL

0-G-93 - Galvanizing Repalr Compound.

QQ-N-281 - Nlckel-Copper-Alloy (Mone! and R-Monel) Bars, Plates, Rods, Sheets,
Strips, Wire, Forgings, and Structural and Speclal Shaped Sectlons.

QQ-P-330 - Phosphor Bronze Bars, Plates, Rods, Sheets, Strips, Flat Wire, and
Structural and Special Shaped Sectlons.

QQ-S-T41 - Steel Plates, Shapes and Bars, Carbon, Structural.

QQ-S-775 - Steel, Sheet, Zlnc-Coated.

Ull-p-271 - Paper, Wrapping, Waterproofed Kraft.

PPP-B-501 - Boxes, Fiberboard, Wood-Cleated.

PPP-B-601 - Boxes, Wood Cleated-Plywood.

PPP-B-821 - Boxes, Wood, Nalled and Lock-Corner.

MILITARY
MiL-C-104 - Crates, Wood; Lumber and Plywood Sheathed, Nailed and Bolted,
MIL-P-118 - Preservatlon, Methods of.
MIL-B-121 - Barrler Materlal, Grenseproofed, Waterproofed, Flexible.
MIL-C~132 - Crate, Wood, Open; Maximum Capacity 2, 500 Pounds.
MIL-B-233 - Boxes, Repalr Parts.
JAN-P-735 - Primer, Palnt, Zinc-Chromate, Alkyd Type.
MIL-B-857 - Bolts, Nuts, and Studs,
= MIL-5-801 - Shockproof Equipment, Class HI (High-Impact), Shipboard Application,
) Tests for.
MiL-D-8683 - Drawings, Productlon, Procedure for Procurement of.
MIL-B-994 - Brass, Naval: Rods, Sheets, Strips, Wire, Shapes, Forgings and Flat
Products {FlatL Wire, Strlp, Sheet, Bar and Plate).
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MILITARY (cont’d.)

MIL-R-114% - Rubber Sheels, Strips, and Gaskets; Solld, Synthetic, Medlum and
Medium Hard.

MIL-P-1384 - Packing, Synthetic-Rubber, Cloth-Insertion (Symbol 2353).

MIL-C-3774 - Crates, Open, Wood (2, 500 to 10, 000 Lbs, ).

MIL-T-15005 - Tubes 70-30 and 80-10 Copper Nickel Alloy Condenser and Heat
Excha.nger

MIL-P-15024 - Plates, Identification Information and Marking for Identi-

’ fication of Electrical, Elecironle and Mechanical Equipment.
MIL-P-15137 - Provisioning and Technical Documentation for Repair Parts for

Rlantwmiral and Manhaninal Baginmant Naual Qhinhaawd TTeal
AMITLLL bl Sl UVID LIl u\iuag-uuuub WIGVOL LillYudai v Woan ).

MIL-C~-15328 - Coating, Pretreatment {Formula No. 117 for Metials).

MIL-B-15385 - Brazing Alloys, Silver.

MIL-C-15728 - Copper-Nickel Alloy Rods, and Flat Products (Flat Wire, Strip,
Sheet, Bar, and Plate).

MIL-P-15742 - Plugs, Plastic (Heat-Exchanger-Tube).

MIL-E-15809 - Expander, Tube, Condenser and Heal Exchanqers

MIL-A-1593% - Aluminum Bronze Bars, Plates, Rods, Sheets, Strips, Forgings,
and Structural and Speclal Shaped Secticms.

MIL.-T-16420 - Tube, 70-30 and 90-10 Copper-Nickel Alloy, Seam!less and Welded.

MIL~B-168541 - Bronze, Valve: Castings.

MIL-M-18578 - Metal, Gun: Castings.

MIL-A-17357 - Aluminum Alloy 5154 (A54S) Dlates and Sheets.

MIL-A-17472 - Asbestos Sheet Compressed (Packing Materlal).

MIL-C-17518 - Copper=-Silicon Alloy Bars, Plates, Rods, Sheets, Strips, Flat
Wire, Wire, Forgings, and Structural and Special Shaped Sectlons,

MIL-P-17545 - Primer, Paint, Shipboard, Alkyd - Red Lead Type, Formula No. 118.

MIL~C-17728 - Control and Drive Assembly, Tube Expander, Automatic.

MIL-Z-17871 - Zinc-Coating (Hot-Dip-Galvanizing).

MIL~-A-18001 - Anodes, Corrosion Preventive, Zinc: Plate, Siab, Disc and Rod
Shaped.

MIL-A-18070 - Aluminum Alloy Plates and Sheets, 5086 (K188).

MIL-P-19415 - Plugs, Zinc Anode Reiaining, Heat Exchanger Cathodlc Protection.

MIL-A-18521 - Anodes, Corrosion Preventive, Zinc; Design of and Installation in
Shipboard Condensers and Heat Exchangers.

0n42 - Flanges, Plpe, Bropze {Qilyar Rrazinm)
26 4+ Aty E D, iU, LWL ZWWLLVELD LAl anliiy .
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-T-20168 - Tubes, Red Brass, Seamless, 6,000 PSI Maximum Pressure.

-G-21610 - Gaskets Heat Excha.nger, Varmus Cross Section Ring, Synthetic
Rubber

Eﬁ:

NAVY DEPARTMENT
General Specifications for Inspection ¢f Material.

STANDARDS

MILITARY
MIL-STD-129 - Marking for Shipment and Storage.
MIL-STD-167 - Mechanical Vibrations of Shipboard Equipment,
MIL-STD-271 - Nondestructive Testing Requirements for Metals.
MIL-8TD-278 - Welding and Allied Processes for Machinery for Ships of the
United States Navy.

- - . .

oF



ol

Downloaded from http://www.everyspec.com

MIL-C-19713A(SHIPS)

DRAWINGS

BUREAU OF SHIPS
B-104 - Fittings, Plpe, Compositton, Flanged; Pressures 100 P. S.1. and Below.
B-214 - Root Connections for Attaching Plping,.
810-1385875 - Plugs, Zinc, and Adapters for Heat Exchangers.
5000-54823-841338 - Fiitings, Sllver Alloy Braz!ing, for Ofl, Water, Gas or Oxygen.

BUREAU OF SHIPS
NAVSHIFS 250~537-1 and -2 - Radlographic Standards for Bronze

Castings.
{Coples of specifications, standards, drawings, and publications required by contractors In cannec-
tion with specliic procurement functions should be obtalned from the procuring activity or as directed by

the contracting officer.}

2.2 Qther publjcations, - The foliowing documents form @ part of this specification to the extent
specified herein. Unless otherwise indlcated, the issue ln effect on date of fnvitation for bids shall

apply.

AMERICAN SCCIETY OF MECHANICAL ENGINEERS
Boller and Pressure Vessel Code, Section VIII - Ruleg for Constructlon of Unfired

Pressure Vessels.,

{(Application for copies should be addressed to the American Soclety of Mechanical Engineers,
20 West 36th Street, New York 18, N.Y.)

NATIONAL BUREAU OF STANDARDS
Handbook H28 - Screw Thread Standards for Federal Services.

(Application for copies should be nddressed to the Superintendent of Documents, Government Printing
Office, Washington 25, D.C.)

OFFICIAL CLASSIFICATION COMMITTEE
Uniform Frelght Classification Rules.

(Application for coples should be addressed to the Official CiassUlcation Commiitee, 1 Park Avenue
at 33rd Street, New York 168, N. Y.}

3. REQUIREMENTS

- | | o SPp—— e -
3.1 Preproduction model, = When cpecified (gee 8, 1)

o0 o
tested In accordance with the requlrements of 4. 2,

3.2 Materials, -

3.2.1 in the design of coolers for salt water service,” care shall be taken to avold combinations of
materials which may preduce deirimental galvanic aciien.

3.2.2 Threaded parts. - Threaded parts shall conform Lo Handbook H28. Des!gns shall permit the
use of standard wrenches throughout. Cap screws shall not be used. Stud sizes and number of Studs for
zine covaer bolt circles shall be comparable to those required for bolt circle layout for coolant slde {langes.
The use of bolts less than 7/16 Inch diameter for pressure joinis shall be avoltded. The Unlified thread
form is preferred for threaded parts. When using this form, the setting end of studs shall be a
class 3A-3B tit, and the class 2A-2B fit chall be used as the general working fit.
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3. 2.3 Welding shall be in accordance with Standard MIL-STD-278. When brazing alloys containing
nickel, such as composition 70-30 or 80-10 copper-nickel, grade IV silver-base-brazing-alloy con~
forming to Specification MIL-5-15395 shall be used.

3.3 General design. -

3.3.1 Space and weight, - In all designs, space and welght shall be held to 2 minimum consistent
with strength and rellability of the coolers.

2.3.2 Inclin

”
w. O & Llddid

inine witnhinee and Tline « Mh o
Sililiidg 44 Ly =0 =
form satisfactorily under the following condltions of operation with the ship:

.y o Ao
i LGN afnl Toiiil 10e Ue

(a) Permanently inclined from the normal position In the fore and aft plane, up or down:

Surface ship «~---==--=-——cccm e e e 5 degrees.

Submarines ---=-===-=--m--mesmc e mcme e 30 d=grees.
(0} Permanently lnclined to either side of the vertical:

Surface ship ~~--~===-—-—-cmmmmmm e e eeeen 15 degrees.

Submarines =====-=-=-=ecsceme e cmmaaa 15 degrees.
(c) Rolling from the vertical to either side:

Surface ship -=--e=meec—mmm e e 45 degrees.

Submarines =~ ==---======ma e e 60 degrees.
(d) Pitching vp or down from the normal horizonial piane:

Surface ship ====~-==== o= e e e 10 degrees.

Submaringg---——--e=--srmmmr e e e = 10 degrees.

3.3.3 Shock resistance, -

3.3.3.1 Shock iest of the complete cooler assembly is required. If engine mounted, shock test
maniiiwamant fam tha ancaina ahall rar o hranler bantog ahall ha e fanee o] mm o mmamd FI T 1o O o 02
elduiTrement 1o Uie engineg saadu Yuv ol Shock tes Silall Vo prlivurineld 45 Sspecuilied in wpetilitda=

tion MIL-3-801 with the following medifications;

{(a) Under the test procedure for medium weight equipment, the first blow in each group
shall be applied using the standard (horizontal) mounting adapter; the second blow
in each group shall be applied with the adapters holding it at a 45-degree angle from
the horizontal in the direction of the uniis least transverse strength,

3.3.3.1.1 Waiver of shock testing will be considered for units if they are of similar design, con-
struction, welght and materials to units which have successfully passed the tests specified in Specifica-
tion MIL-S-901.

3.3.3.2 Shock resistance desliqn. -

3.3.3.2.1 Unless otherwise speclfied in the contract or order, bolts designed to be siressed in
shear shall be installed in holes no greater than the following sizes:

Nominal bolt diameter Maximum diameter of hole
{Inch) {inch)
3/4 and smaller Nomlnal bolt diameter +1/32
Larger than 3/4 Nominal bo!t diameter +1/18

3.3.3.2.2 Units that are rigidly supported shall not be attached to two structures which can deflect
relative to each other under shock loadings,

3.3.3. 2.3 Shock mounts shall not be used without prior approval of the bureau or agency concerned.
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3.3.3.3 For guidance ln developlng a shock reslistance design see appendix to this speclfication.

3.3.3. 4 Vibration. - Each cooler shall be designed to withstand type I vibratlon of Stand-
ard MIL-STD-167 if separately mounted and & comblination of types I and il vibration of Stand~
ard MIL-STD-167 if engine mounted.

3.3. 4 Coolers may be single or multi-pass on the coollng side.

3.3.5 Unless otherwise specified (ses 8. 1), the maximum permissible pressure drop at deslgn con-
ditions shall be 6 p. 5. 1. for the coolant water and 1 tnch mercury (Hg.) for the alr side.

3.3.8 These coolers shall be class 1 for submarine applications, class 2 for surface ship applica~
tions, and class 3 for landing craft and small boat applications, unless otherwlse specified (see 6. i).

3.3.7 Inlet and outlet connections for sea water, shall be flanged unless hose connections are
speciffed (see 6. 1}). Unless otherwlse specltled In the contract or order, flanges shall be type FR, plaln,
250 pounds, 1/4 to 12 Inch size, inclusive, of Speclfication MIL-F-20042, with cast nozzles conforming
to the dimenslons shown on Drawing B-104. For fabricated nozzles, in lieu of the plain, 250~pound flange
of Specification MIL-F-20042, slip-on flanges of the same dimensions in regard to dlameter, thickness,
and drilling will be acceptable. For higher pressures, the flange design shall be as specified (see 8. 1).

3.3.8 All coolers shall be provided with vent and draln connegtions so located as to permit com~
plete venting and dralning of the coolant. Minimum size for vents and drains shall be 1/8 inch iron pipe
stze (1.p. s.). Such connectlons shall be made by one of the following methods, as applicable:

(a) Where space will permit, the vent or drein connection shail consist of a pipe tapped
hole fitted with an oversize adapior, plece 1 of Drawing 5000-84823-841338. A
hexagonal wrenchlng shoulder may be provided on such adaptors and 1s consldered
& desirable feature. The use of this adaptor will permit the shipyarg etther to plpe
up to the connectlon in an approved manner and without the necessity of applying
brazing heat to the cooler (that is, by brazing to the adaptor), or to replace the
adaptor with a plpe plug when connecting piplng is not required.

(b) Where space will not permil use of the above method, the vent or drain connectlon
shall conform to figure 6 of Drawing B-214, with a short length of tublng welded or
brazed into the socket. [The provision of this nipple {s to eliminate the need for the
shipbullder to apply heat to the cooler proper with consequent risk of warping or
damage to gaskets.) Such nlpples shall conform to Drawing B-214, having a wall
thickness not less than that of the correspondlng size of extra strong brass pipe;
as an exception to the nonferrous materlals called for by Drawing B-214, where
such nlpples are provided on the salt water side of a cocler they shall be of copper-
nicke! alloy conforming to composition 70-30 of SpecUication MIL-T-16420 for
class 1 coolers, of copper-nicks! alloy conforming to composition 80-10 of Speci~
{ication MIL-T-16420 for class 2 coolers, and of red brass conforming to Spect-
fication MIL-T-20168 for class 3 coolers.

(c) For large coolers vent or drain connections conforming to flgure 2 or 3 of Draw-
ing B-214 will be acceptable as an alternate to the method speclfled In {(a) abova.

3.3.9 Connections for pressure gages shall be provided at Inlets and outlets of coolant sides when
specifled (see B.1). Such connectlons shall conform to 3. 3.8. Where addltionnl connections are con-
sldered desirable for occasional use In testing, plipe tapped holes flitted with pipe plugs may be used.

3.3.10 Hydrostatic pressure. - Coolers shall be designed to withstand the hydrostatle pressure test
specified In 4.5. 4.

3.3.11 Zinc protectors. ~ The coollng water &ide of coclers shall be flited with corrosion praventive
anodes In accordance with Specification MIL-A-195621.
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3.3,12 Cooling water flow, - In the design of cooling water spaces and connections, a smooth flow
path shall be provided in order to minimize erosion-corrosion attack. Sharp corners and projecting
edges shall beavoided, Zincs and internalfittings shalibe arranged 5o that lnterference with the water {low
will be minimized. Cooling water velocities at design polnt shall not exceed 8. 5 feet per second through
the inlet flange and 4. 5 feet per second through the tubes.

o, I

3.3.13 Coeoling surface. - The amount of cooling surface installed in all coplers shall be based on
the service specified (see 6. 1), applying a 10 percent fouling factor to the heat transfer coefficlent for
clean tubes. The design cooling water inlet temperature shall be taken as 85° Fahrenheit (F.) unless
otherwise specified (see 8. 1).

A

3.3.13.1 Tube supports. -

3.3.13.1.1 For coolers mounted on the engine, minimum distance between tube support plates
shall be 12 Inches. For separately mounted coolers minimum distance between support plates shall be
18 Inches. Minimum thickness for support plates shall be 1/4 inch.

3.3.14 Supports. - All coolers shall be provided with adequate supports for securing to & foundation.
When required by the conditions of service, provision shall be made in the deslgn of the supports to pro-
vide for expansion or contraction of the shell. Cooler support shall be independent of any attached piping,
and if arranged for support of the cooler from a vertical structure, shall be so desigred that bolis in
shear do not constitute the primary means of support. Cooclers shall not be supported by plates or brac-
kets in such manner that the primary means of support is obtained irom the bolis securing the shell end
flange-tube sheet-water box flange joints. I

3.3.15 Fiat qaskets. - Compressed asbestos gaskets shall be 1/16 or 1/32 inch thick. Cloth inserted
rubber gaskets shall be 1/18 inch thick. Coolers shall be so designed thal an adequate gasket width is
provided under water box partitions. In coolers having an equivalent shell diameter of 12 inches or more,
this gasket width shall be not less than 5/18 inch.

3.3.16 Q-ring gaskets. - Where & test pressure above 300 pounds per sguare inch gage (p.s.1.g.) is
specified, recessed flat gaskets or O-ring gaskets conforming to Specification MIL-G-21610 shall be
furnished.

3.3.17 Selectiion of packing materials, - In seleciion of packing materials full considapation shall be

SLliy LS vaLe et 10y i SRITLLVIRL W2 peERLUN 10 [ il

glven to temperature resistance requirements.

3. 4 Drawings shall be furnished in accordance with Specification MIL-D-963.

3.4.1 Types of drawings. - In lleu of the drawing types listed In Standard MIL-STD-7, the followlng
types are required:

3.4.1.1 Outline drawing. - An external arrangement drawing shall show all necessary external views
of the cooler assembly, shall include all external dimensions necessary for reproduction on ship’'s or
engine's machinery arrangement drawing, for guidance of the engine manufacturer or shipyard in designing
the foundation structure for the assembly, for installation thereof, and for connection of the assembly to
the external plping. The drawing shall show the space required for removal and replacement of the tubes M
or tube bundle, removal of waterboxes, access openling covers, zinc anodes, location of lifting lugs or
eyebolts provided for handling the unit or lts components and size of openings therein,

3.4.1.2 Assembly drawing, -~ A drawing showing complete longiiudinal and transverse cross-sec- .
tional views of the cooler assembly shall also,show the relationship of all parts, arrangement of tubes in
ihe heat exchanger component, method of tube end expansion or packing, baifles, support plates and weld-
ing of adjacent parts. Liberal use of enlarged views or sections shall be made. If necessary, sub-assem- .
bly drawing conforming to the ahove may be {furnished for individual components of the unit. The draw-
ing{s) shall be such that a thorough understanding of the design and construction may be obtained without
reference to related detall drawings.

»
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3.4.1.2.1 The assembly drawlng shall contain & complete 1ist of materlals showing names and cor-
respanding ldentUying numbers and materials of all parts used ln the construction of the cooler. The
identifying part shall also be shown adfacent to the part depicted In the various views with arrows polnted

to the parts.

3.4.1,2.2 The assembly drawing shall (ndlcate that the zinc anodes provided In the heat exchanger
comply with Specification MIL-A~-19521.

3.4.1.2.3 Detall drawing of major parts such as shells, tube sheets, support plates, baffles, support
feet, watarboxes, and the like, shall be completely and accurately dimensioned with {Inishes, weldlng
symbols and !dentifying part numbers indicated, &3 required for manufacture,

3.4.1.3 Ship’s drawing. - One drawlng shall be a ship’s drawing. It shall be titled ‘‘Drawlng List;
Performance Data, and Onboard Repalr Parts List for Diesel Englne After-Alr Cooler’’ (designation of

eoolar by model number, or by size and elags, to be entered to complate the title). A list of materlals

LAJITL VY LIWVUIGE LLllwcis y Wi WUy & SN e fiBasAF avtes e W RetdenlptiS e IS RRLSTS £1 132

is not required for this drawing. The ship’s drawings shall be included in the first submission of working
drawings.

3.4.1,3.1 The drawing list tabulatlon shall lnclude the followlng columns:

(a) Draw!ng title,

{v} Manufacturer's drawing number.
{(c) Bureau or agency drawing number.
(d) Revislon symbol.

This 1ist shall include all master drawings which comprise the given de
shali be kept up io daie io ihe ilme of manulacture 56 thal L W ally
drawing appiicable to the equlpment as bullt.

3.4.1.3.2 The performance data tabulation shall include the following:

(a) Identl{ication of cooled and coollng mediums.
(b) Flow rate of cooled and cooling medlums (gallons per minute (g.p. m.); cubic
feet per minute {c.f. m.)).
(c) Inlet temperature of cooled and coollng mediums (*F. ).
(d) Outlet tamperature of cooled and coollng mediums (°F. ).
(e) Pressure drops of cooled and cooling medlums through cooler (p. s.1.); (Inches Hg. ).
(f) Velocitles of cooled and cooling mediums at inlet connection (feet per second).
{g) Velocities of cooled and cooling mediums through tubes and sheil (feet per second).
(h) Number of passes of cooled and cooling mediums through cooler.
(1) Working pressure of cooled and coollng mediums {p. 5.1 ¢. ).
(}) Test pressure, tube side (p.o.1.g.).
(k) Test pressure, space between double tube sheets (p.s.t.g.), when applicable.?
() Logarithmic mean temparature difference (*F.).

!When coolers are for service on submartnes, in lleu of an entry in the tabulatlon opposite
this heading, the space should be left blank. Beslde the tnbulation use an arrow leading
n to indicate thls blank space, and at the tall of the arrow add a note *'FOR TUBE SIDE
TEST PRESSURE SEE NOTE ___ON __ DWG , BUSHIPS NR , TEST
DATA, '’. ‘This note is to be completed when the speclfic Information becomes
avallable from the building yard.

2When coolers are {or service on submartnes, in leu of an entry In the tabulation opposite
this heading, the space should be left blank. Beside the tabulation use an arrow leading
in to indicate this blank space, and at the tall of the arrow rdd a note *“FOR TEST PRES-
SURE FOR SPACE BETWEEN DOUBLE TUBE SHEETS SEE NOTE ___ ON ___ DWG ,
BUSHIPS NR , TEST DATA, ', This note i3 to be completed when informa-
tion becomes avallable from the butlding yard.
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{m) Heat transfer rates for both service and clean tube conditions (British thermal
units (B. t. u. ) per hour per square foot per °F. logarithmic mean temperature
difference).

{n)} Effective cooling surface (sguare feet).
(o) Heat transfer capacity at design point (B.i. w. per hour).

3.4.1.3.3 The onboard repalr paris list shall be headed **ONBOARD REPAIR PARTS LIST -
QUANTITIES FOR ONE SET*' and shall {temize the repalr parts and tools (see 3. 8). This tabulation shall
include the following columns:

{a} Plece number (may be omitted when parts are detalled on mono-detall type drawings).

(b) Name of piece.

{c) Quantity.

(d) Manufacturer’s drawing humber.

(e) Manufacturer’s service part number,

(f) Weight. (Each entry in this column shall be the product of the number required and
the unit weight of the part., The toial of this column shall indicate the welght of the
onboard set. )

' The manufacturer’s service as a constant number, assigned by the maniifacturer, which
is the infallible identification of a part wherever used. When it is the practice to assign
part numbers to all pleces, these shall be recorded on the proper drawings. Where a
complete part numbering system 1Is not in use, the manufacturer shall assign service
part numbers to each cooler and to each part of sub-assembly which in his judgment
may require replacement during the life of the unlt. Such numbers shall then be
recorded on the proper drawings.

3.4.1.3.4 The ship’s drawing shall include notes indicating the contract or order number, the appli-
cation (service) of the unii, the number of coolers per ship and per unit of parent equipment, and the dry
and wet welghts of the cooler. The following examples {llustrate the type of notes reguired:

(a) Bureau of Ships Contract NObs-1234 with ABC Engine Company; ABC Engine Company
purchase order 5678 on EFG Cooler Mig. Co.

{(b) Service: After air cooling for propulsion Diesel engine,

{c) Eight coolers per shlp, one cooler per engine, or 12 coolers furnished as stock
material.

(d) Dry weight of cooler pounds; weight of cooler pounds.

3.4.1.3.5 The ship’s drawing shall also include a view of the identificatlon plate with all data entered

except date of manufacture, serial number, and tube side maximum test pressure for submarine salt
water applications. For these anp]inaﬁnns use an arrow leading in to indiecate the blank sorce where tuhe

k. L1 iy CpfpreswiRbiuillt UL ML el e - B LAt b Wi WiOHEL peWT WilILLC LUS
side maximum test pressure would have been entered, with the notation ““TUBE SIDE MAXIMUM TEST
PRESSURE NOT TO BE STAMPED ON IDENTIFICATION DLATE" placed at the tall of the arrow, This
view shall be enlarged when necessary to insure that data entrles will meet lettering size requirements of
Specification MIL.-D-983.

ol 3.14. 1.3.8 Above the title block of this drawing there shall be entered the deslgnations of the applica-
e ships.

3.5 Palinting - Coolers shall be painted as specified hereinafter:

(a) External and Internal nonferrous surfaces of water boxes, tubes, and tube sheets

_ shall not be painted.

{b) Steel surfaces shall be thoroughly cleaned and coated with one coat of pretreatment
in accordance with formula No. 117 of Specification MIL-C-15328 and one coat of
primer in accordance with formula No. B4/47 of Specification JAN-P-735 or
formula No. 116 of Specification MIL-P-17545,
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3.6 ldentification plates. - Identlfication piates shall be provided in accordance with Specifica-
tlon MIL-P-15024, and shall includs the followlng:

{a} Name of unlt.

{b} Mnnufacturer'ix service part number.

{c} Stock number.

{d) Name of manufacturer.

{e) Contract number.® (The procuring actlvity’s contract or purchase order
number shall be entered in thla space. )

{{) Blank space for Government Ingpector’s stamp.

{g) Date of manufacture.

(h} Serlal number.

{1} Maximum test pressure, tube side.

{)} Blank space {or ‘‘unit" number.? (This space will be used for numbering for
shlpboard reference purposes when required, the stamping to be done by ship-
yard. }

{k} Daslgnation *U.8.’".

! Allow 17 spaces.
 ijttl1ze width of piate to allow maximum number of spaces.
3Allow 4 spaces.

Worklng pressure entries shall not appear on identificntlon plates.

3.7 Construction. -

3.7.1 Materials. - The materials used In constructlon of coolers shall be as follows:

3.7.1.1 The materials shown In tables I, II and OI and ag cpecified hereinafier shall be used as the
basls for design. These materials shall be used in the construction of the coolers, except that the manu-
facturer shall have the optlon of substituting commercial material having equal or better physleal and
chemlcal properties than the materinls specified in Federal or Mllitary specificatlons. I the manulac-
turer exercises the above option, he shall Include two speclfication columns in the st of materials on his
drawings; one column shall be used for the specified Federal or Milltary gpecifications, and the other
shall show the commercial specification number for the substituted material. Notes shall then appear on
the drawling siotlng that:

(a) The deslgn is based on the Federal or Mllitary opeclficatlon materials.

(b) The materlials listed In the commercial spectfication column have phyaleal and
chemleal propertles which are equal o or better than the opecified Federal or
Miliary speclficatlon and may be substliuted by the manufacturer.

it shall be the responsiblility of the manufacturer to satisfy the Government {nspector that this 13 the case.
Any parts for which materials are not specified shall be of the quality best sulted for the purpose intended.
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3.7.1.1.1 Class 1 cooler materials shall be as speciied in table I.

Tahle I - Class 1 cooler materials.

Part Material Specification
: Shell : Aluminum {quarter hard) : MIL=-A=-19070
: : Aluminum (half hard) : MIL-A-17357
: Steel; P QQ-5-741
: : Steel” (zinc coated) T QR-8-775
: Water boxes : Copper-nickel-alloy, composition 70-30; : MIL-C-15726
: : tubing, copper-nickel-alloy; composi- :
tion 70-30 : MIL-T-16420
gun metai; : MIL-M-16576
: : or valve bronze : MIL-B-16541
: Tube sheets : Copper-nickel-alloy, composition 70-30 : MIL-C-156728
: Tubes : Copper-nickel-alloy, composition 70-30 : MIL-T-150056
: Fins on tubes : Nonferrous :
: Gland rings, if used : Gun metal; : MIL-M-18578
: ; valve bronze; or : MIL-B-16541
: 3 3 :  copper-nickel-alloy, composition 70-3¢ : MIL-C-15728
: Bolts,” studs,” and jack :
! Screws : Nickel-copper-alloy, class a : QQ-N-281 :
: Nuts? : Nickel-copper-alloy, class b; or 1 QQ-N-281 :
: : Aluminum bronze, stress reileved, com-
: . position 5 : MIL-B-1593%9
: Zinc protectors : Zinc : MIL-A-18001
: Plugs, zinc supportéf : Aluminum bronze, stress relieved, com=- :
: . :  position 5 : MIL-P-19415 :
! Gaskets : Rubber, synthetic, cloth Insertion; or : MIL-P-1384
: : asbeslos, compressed : MIL-A-17472
: Washers : Bronze, aluminum, wrought; : MIL-B-15939
: :  or brass, Naval wrought : MIL-B-984 :
: Pipe plugs and adaptors : Aluminum bronze, stress relieved, com- :
: position 5; ; MIL-B-~1593%
valve bronze; : MIL-B-18541
gun metal; or : MIL-M-16578
. copper-nickel-alloy, : MIL-C-15726
: : composition 70-30 :
: Packing rings‘ : Rubber synthetic: :
: : class 1l,20r 5 : MIL-R-1149
: Zlnc Inspection covers  : Copper-nickel-alloy, compesition 70-30; : MIL-C-15728
gun metal; or : MIL-M-16576
valve bronze : MIL-B-18541

lafter complete fabrication of shell, the shell shall be hot dip galvanized in accordance
with Specification MIL-Z-17871.

2Afiar compleie fabrication of the shell, & zinc coating conforming to Specification O-G-83

or its equivalent as approved by the bureau or agency conecerned shall be applied where

necessary,

*Form to be in accordance with Specification MIL-B-857.

*See 3.3. 17.

BfZinc support plugs for submarines shall conform to Drawing 810-1385875.
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3.7.1.1.2 Class 2 cooler materlals shall be as specified In table i1,

Table U - Class 2 cooler materials.

Mii.-C-187:3A(SHIPS)

Part Material * Specification
: Shell : Alum!lnum (quarter hard) . MIL-A-19070
: : Aluminum (half hard) : MIL-A-17357
: : Steel 1 QQ-5-741
: : Steel? (zlnc coated) : QR-$-775
: Waler boxes : Gun metal : MIL-M-168578
H : Valve bronze : MIL-B-16541
: Tube sheets : Copper-nlckel-alloy, composition 80-10 ¢ MIL-C-15728
: : Aluminum-broncze, compostition 2 ¢ MIL-B-15939
: Tubes : Copper-nickel-alloy, composiiion 90-10 ; MIL-T-15005
: Flns for tubes : Nonferrous :
: Gland rings : Gun metal; ;7 MIL-M-1€6578
: :  valve bronze; or + MiL-B-16541
: : copper-nickel-alloy, compesition 80-10 : MIL-C-15728
H Bolts,a sluds,' and jack : :
i  screws : Aluminum bronze, stress reliesed, com- .
: position 5 ¢+ MIL-B-15939
: Nuts? phosphor bronze; or : QQ-P-330
: :  copper-slilcon alloy : MIL-C-17518
: Zinc protectors : Zinc : MIL-A-18001
: Plugs, zlnc support : Alumlnum bronge, siress relioved, com=- :
: : positlon 5 : MIL-P-19415
: Gaskets® : Rubber, synthetic, cloth Insertlon; or : MIL-P-1384
: asbestos, compressed : MIL-A-17472
: Washers : Bronze, aluminum, wrought; : MiL-B-15939
: : or brass, Naval wrought : MIL-B-894
: Plpe plugs and adaptors : Alumlinum bronze, stress relleved, com-
: position 5; : MIL-B-15939
valve bronze; : MiL-B-16541
gun metal; or : MIL-M-18578
copper-nickel-alloy, : MIL-C-15728
: . : composition 80-10 :
: Packing rings : Rubber, synthetic: :
3 : classi, 2orb : MiL-R-1149
: Zinc lnspectlon covers : Copper-nickel-alloy, composition 80-10 : MIL-C-15728
: gun metal; or : MIL-M-16578
valve bronze

: MIL-B-18541

L After complete fabrication of shell, the shell shall be hot dipped galvanized in accordance
with Speclficatlon MIL-Z2-17871.

1After complete fabrication of the shell, a einc coatlng conforming to Spectfication O-G-83,
or its equivalent as approved by the bureau or agency concerned shall be applled where

necessary.

3rorm to be in accordance with Specificatlon MIL-B-857.

4See 3.3.17.

‘11
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3.7.1.1.3 Class 3 cooler materials shall be as specified in table III.

Table I - Class 3 cooler materials.

4% 48 84 B4 we ma r2 ma ba aw omE

Part Material ° Specification
: Shell : Aluminum {quarter hard) : MIL-A-19070
: : Aluminum (half hard) : MIL-A-17357
: : Steell : QQ-8-741
: : Steel? (zine coated) : QQ-5-715
: Water boxes : Bronze, aluminum, wrought, composltion 5: MiL-B-15839
: I gun metal; : MiL-M-186578
: ¢ or valve bronze : MIL-B-18541
: Tube sheets : Bronze, aluminum wrought, composition 5 : MIL-B-15839
: Tubes : Copper-nickel-alloy, composition 80-10 : MIL-T-15005
: Fins for tubes : Nonferrous :
: Gland rings, if used : Gun metal; : MIL-M-18578
: : valve bronze; : MIL-B-16541
: : bronze, aluminum, wrought, composi- :
: :  tlon 5 : MIL-B-15939
: : copper-nickel-alloy, composition 80-10 : MIL-C-15728
: ¢ or brass, Naval wrought : MIL-B-994
: Bolts,® studs,® and jack : :
!  screws : Aluminum bronze, stress relieved, com- :
: :  position 5; : MiL-B-159838
: : phosphor bronze; or : QQ-P-330
: : ° copper-silicon alloy : MIL-C-17516
: Nuts? : Aluminum bronze, siress relieved, com-
: :  position 5; : MIL-B-15939
: : phosphor bronze; or : QQ-P-330
: :  copper-silicon-alloy : MIL-C-17518
: Zinc protectors : Zinc s MIL-A-18001
: Gaskets? : Rubber, synthetic, cloth insertion; : MIL-P-1384
: : or asbestos, compressed : MIL-A-17472
: Washers : Bronze, aluminum, wrought; : MIL-B-15939
: ! or brass, Naval wrought : MIL-B-994
: Pipe, plugs and adaptors : Valve bronze; aluminum bronze, stress :
: : relieved, composition 5 : MIL-B-15839
: ! gun metal; : MIL-M-18578
: . : or Naval wrought brass : MIL-B-984
¢ Packing rings : Rubber, synthetlc: :
: : classl, 2orb : MIL-R-1148
: Zinc inspection covers  : Brass, Naval wrought; : MIL-B-994
: ! gun metal; : MIL-M-16576
: : valve bronze; : MIL-B-18541
: or bronge, aluminum, wrought, compo~ :
: sition 5 : MIL-B-15839

LAfier complete fabrication of shell, the shell shall be hot dip galvanized in accordance
with Specification MIL-Z-17871.

2After complete fabrication of the shell, & zinc coating conforming to Specification O-G-93

or Its equivalent as approved by the bureau or agency concerned shall be applied where

necessary.

*Form to be in accordance with Specification MIL-B-857.
1See 3.3. 17.
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3.7.2 Coolers shall have straight or U-bent plaln or finned tubes with sea water clrculated through
the tubes.

3.7.3 Coolers shall be designed to allow for expanston of the tube bundle and shell.

3. 7.4 Double tube sheat construction. - When gpectified (see 8. 1), the coolers shall be provided with
' two tube gheets ot each end. A opace between the two sheets approximately 1/2 inch wide shall be pro-

vided by use of a spacing ring or by machining one or both sheets. The jolint between the sheets or the

joints beiween sheets and ring moy be welded or braced, or may be a bolted design uslng resiralned flat

gaskets or O-ring gaskets (cee 3.3.18). The space between the tube sheeis shall be vented and dralned to
: atmosphere. The tubes shall be expanded into each tube sheet as provided in 3. 7.5. 1, and care shall be
taken that the discontinuity in tube surface caused by the cxpanslon is kept to a minimum. After expansion
of the tubes, the specified tube slde hydrostatic test pressure shall be applled to the spaces between the
two tnbe sheets at each end, and there shall be no leakage under thls pressure.

3.7.5 Tubea and tube sheets. - Coolers shall be provided with tubes of 5/8 inch outside diameter,
0. 049 tnch (number 18 Blrmingham wire gnge (BWG)) wall thickness, 3/8 inch ocutside diameter,
0. 049 tnch {(number 18 BWG) wall thickness; or 1/4 inch outside diameter 0. 035 inch (number 20 BWG)
wall thickness, as specified (see 8.1). Tubes shail be provided with external nonferrous fins.

3.7.5.1 Tubes of all caolera shall be expanded into the tube sheets at both ends. The expanslon ghall
be done by means of o tube expander in accordance with Specifieation MiL-E-18809 and shali be governed
by an automatlc tube expander control In accordance with Speclfication MIL-C-17728. The minimum depth
of expanston of tubes shall be as specified In table IV. When pressure or other design cons!derations
require thicker tube sheets than specified in table V, the depth of the tube expansion may be increased
over that shown In table IV, but a diotance of 1/8 Inch from the inner face of the outer tube sheet shall be

tha limit of exnanalan, Where an innar {(2un lamnn!nr}s) tohe gheeot 10 uzad exnansion ahall not extend

it of an inner (gupplamen tary) tube g panst 18] not exter

cloger than to within 1/8 tnch of either face.

- Table IV - Minlmum depth of
ﬁéy expansion.

Outslde tube ° Minimum depth '
dlameter ° of expansion

Inch : Inch
5/8 : 5/8
3/8 : 1/2
1/4 : a/s

- .
re 3

3.7.5.2 Tube sheet thickness shall be not less than that shown In table V.
Table V - Tube sheset thicknesa,

Outstde tube ° Minimum tube °
diameter * sheet thickness -

i A

Inch H Lnch
- : 5/8 : 3/4
: 3/8 : 5/8

1/4 : 1/2

13



Downloaded from http://www.everyspec.com

MIL-C-19713A(SHIPS)

3.7.5.3 Holes for tubes in {ube sheets shall be spaced, cenier~-to-center of the holes, and reamed to
diameters shown in table VI.

Table V1 - Diameter of holes.

‘ Outside tube ° Diameter of :
diameter * holes for tubes! .
Inch : Inch
: 5/8 : 0.626 :
: 3/8 : .378

1/4 : . 251

! A tolerance of plus 0. 002 inch will
be permitted.

3.7.5.4 The holes for the inlet ends of the tubes shall be flared In accordance with table VII, to
allow for belling the ends of the tubes.

Table VII -~ Flaring of holes for inlet ends.

Diameter of

Outside tube : Radlus flare, at outslde

diameter of flare face of tube sheet

: Tnch : inch  : Tneh

: 5/8 co1/2 3/4 :
3/8 : 5/18 1/2 :
1/4 : No flare required: edge shall :

: be rounded on 1/16 inch

: :  radius :

3.7.5.5 Grooving of holes in tube sheets. -~ Grooving of the holes for tubes in the tube sheets is
required for 5/8 inch outside diameter tubes. Holes for 3/8 and 1/4 inch oulside diameter tubes shall not
be grooved.

3.7.5.5.1 The holes for 5/8 inch outside dlameter tubes in single tube sheeis shall be provided with
one groove, 0. 025 inch wide and 0. 007 inch deep, located with the outer edge of the groove 3/8 inch from
the outer face of the sheet.

3.17.5.5.2 Where double tube sheet construction is used, the outer (main) tube sheet holes shall be
grooved for 5/8 inch outside dlameter tubes by providing three grooves 1/18 inch wide by 0. 012 inch deep
in each, with 1/8 inch spaces between grooves, and the edge of the first groove being 3/8 inch from the
outer face of the sheet; the inner (rear) tube sheet holes shall each have one such groove centered between
the faces of the sheet.

3.7.5.6 The edges of the holas for tubes shall be rounded on a 1/16 inch radius except where a belled
contour ls required for the tube inlet end.

14
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3.7.5.7 The inlet encs of 5/8 or 3/8 inch outside dlameter tubes shall be expanded and belled and the
ends shall then be finished flush with the face of the tube sheet. Inlet ends of 1/4 inch outside diameter
tubes shall not be belled, but after expansion shaill be finished flush with the {ace of the tube sheel. In no
case shall the ends of tubes be below the face of the tube sheets, Discharge ends of tubes shall not pro-
trude more than 1/18 Inch beyond the face of the tube sheet.

3. 7.8 Water boxes. - In order to absorb the entrance velocities which may produce eroslon of tube
ends by tmpingement atlack, the water box depth measured normal to the tube sheet shall be not less than
one-hal! the menn dlameter of the tube sheet area exposed to the flow of the cooling water into the tubes.
For cyiindrical coolers having an Inside shell diameter D'’ the water box head depth shall be not less
than 0.50 *D’’ {or single pass coolers, 0.354 ‘D' for two pass coolers and 0.25 D"’ for four pass
coolers.

3.7.7 The water Inlet connectlon to coolers shall be s nearly as possible normal to the tube sheet.
Shell connections shall be located to give countarflow between the cooling and the cooled mediums as far
as possible. Cooling water flow in multipass coolers shall pass horizontally or vertically upward between
passes, never downward. Vent holes shall be provided in the water box partltions.

3.7.7.1 Water box desian. -

3.7.7.1.1 Water baxes shall conform to the requirements of the ASME Code, Sectlon VI and
addenda thereto. Hemispherical heads are preferred. Both cast and fabricated water boxes are accepta-
ble,

. Ky

3 1.2 For calculnting the strength of welded joints, weld efficlencles shall be In accordance
with § r

7.
1dard MIL-5TD-278.

3.7.7.1.3 If operating pressure dictates that o fabricated water box be classified as an A2 class
pressure vessel under Standard MIL-STD-278, all welded connectlons 2 Inches nominal iron pipe size
and over shail be full penetration welded.

3.7.17.1.3. 1 For submarines, unless otherwlse speclfled In the contract or order, cast water boxes
which will be subjected to submorgence pressure shall be 100 percent radlographed. Castings with
nominal wall thickness of 1/2 tnch or less shall meet class 1 requirements of Publlca-
tien NAVSHIFS 250-537-1 or NAVSHIPS 250-537-2 and those with nominal wall thickness of over 1/2 inch
shall meet class 2 requirements of Publication NAVSHIPS 250-537-1 or NAVSHIFS 250-537-2, as applica-
ble. In addition, machined surfaces of castings for thls service shall be 100 percent 1iquid penetrant

tasted in accopdancs with Stondnrd MIL-8TD-271 vaing tyna ITT or type IV fluorescent penetrant. Dafects

(RPN THREC LALALR ) 0 4 LN LS USNEy LyEw = WIS ¥ L.l el e

shall not exceed 0, 050 inch in depth or Q. 100 Inch in length.

3.7.7.1.4 Water box boltlng requirements, - Bolting for securing the water box to the tube sheet
shall be sized so that the prestress necessary to malnialn a tight jolnt under the specified hydrostatic test
pressure will not exceed 25 percent of the yleld strength of the bolt material based on 0. 2 percent olfset
as speclfied in the applicable material specification. When meking up the water box/tube sheet joint, a
torque wrench Set 50 as not to exceed the above stress, shall be used.

16
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3.7.7.1.5 In the design of water boxes of after coolers for submarines, the forces exerted by the
circulating water inlet and discharge piping on the respective nozzles shall be considered as resulting
from a combined bending and torsion meximum bending stress in the piping of 11,000 p. 5. 1. and a direct
axial force of 1, 000 pounds times the nominal pipe slze. These two loadings may be treated as a single
overturning moment equal to:

M = 10,000 dmat

where:
M = overturning moment, inch pounds.
dm = mean dlameter of attached piping, inches, (not counting transi-
tions immediately adjacent to the connectton) (see 6. 1),
t = thickness of piping, inches {see 6.1),

(Note. - This formula includes a facior of about 1. 05 to cover slight

P et -l 11 Tenism marinnl Py e

Lnbl [=r=F=1551 ux plpt: Walil B00VE NoIialL leu&b, a xd-k.l.Ul Ui

1. 10 in moment to cover the above specified axial load and
a simple approximation for section modulus which Is always
slightly conservative. )

3.7.7.1.6 In the design of water boxes for submarines {ull consideration shall be given o the cyclic
nature of the pressure loading. The design shall be based on (a) 5, C00 cycles to full design submergence
plus (b} 50,000 cycles to 50 percent of the design submergence, An analysis of {atigue loading on this
basis shall be subm tted {o the bureau or agency concerned.

3.8 Repair paris. ~ Lists of stock repair parts and enboard repair parts shall be developed in
accordance with Specification MIL-P-15137.

3.8.1 Onboard repair parts. - The onboard repair parts set is defined as the assemblage of repair
parts and tools carried onboard ship for maintenance use. Each set! shall include the {ollowing:

(2) Gaskets, for each cooler Installed - 100 percent.

(b) Packing rings, for each cooler installed - 50 percent; or 100 percent for one cooler,
whichever is the greater.

{c) One metal parts box, when onboard repair parts are destined for a ship not fitted
with bin or drawer iype stowage {(see & 3 and 8. 1)

(d) Zinc protectors, when fitted, for each cooler installed - 200 percent (see 3. 8, 2}.

{e) Tube plugs, conforming to Spec[flcation MIL-P-15742 - 130.

Where this quantity s sufficien pl more
o

ho vadunad ta tha nuamhae radu
ue 'euceld WO Uit numoel reg

ever is larger.
3. 8.2 For pencil zincs there shall be supplied 200 percent of installed zinc pencils, and 25 percent of
supporting piugs or 100 percent of plugs required {or one cooler whichever is the greatar, Pencil-plug
subassemblies shall not be listed.

3.9 Workmanship. - The workmanship shall be first class in every respect.

.
9

'Quantities are based upon one set being furnished per ship.

16
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4. QUALITY ASSURANCE PROVISIONS

41 Unless otherwise speclfied hereln the supplier is responsible for the performance of all {nspec-
tion requirements prior to submission for Government Inspection and acceptance. Except as otherwise
specified, the supplier may utllize his own facilities or any commerclal laboratory acceptable to the
Government. Inspection records of the examinations and tests shall be kept complete and avallable to the
Government as specified in the contract or order.

4, 2 Preproduction tests. - Preproductlon tests when specified (see 6. 1), shall consist of the tests
specified In 4. b and shall be conducted at a laboratory satisfactory to the Bureau of Ships.

4.3 Production inspection. - Productlon inspection shall conslist of the examination and test spectfied
in 4. 4 and 4.5. 4. When speclfied In the contract or order, the bureau or agency concerned may require
HI shock tests of representative production coolers. Where other specifications form a part of this

eclfleatlon, sampling, examination and tests chall be conducted as gpecified tharein,

pac
4. 4 Examination. - Each cooler shall be examined by the Government Inspector to determine con-
formance to approved production drawings (dimenslons, tolerances, material and finish).
4.5 Tests, -

4.5.1 Performance test. - A performance test shall be conducted to determine compliance with
performance requirements. This test shall include accurate measurements of coolant and cooled medium
flows, pressure drops, and heat dissipated at or corrected to operating conditions.

4,5 2 Shock test. - The preproduction model shall be class HI shock tested in accordance with Spec!-

fication MiL-S-801.

4. 5.3 Vibration test. - A vibratlon test shall be conducted In accordance with Standard MIL-STD-1867.

4.5. 4 Hydrosiatle pressure test.- Unless otherwise specified, each cooler shall be given the
following hydrostatic tests:

Test pressure

Coolant side -========--=sceccscoccmccacamccmccnccc e 100 p.s.1.qg.
Space between double tube sheets (If furnished) ----===-=--- Same as coolant side.

4.8 Inspectlon procedures, - For Naval purchases, the general inspection procedures chall be 1n
accordance with General Specificatlons for Inspection of Material.

5, PREPARATION FOR DELIVERY

5.1 Preservation and packaqing (see 8. 1} -

5.1.1 Level A, -

5.1.1.1 Coolers of nonferrous construction shall be packaged In accordance with method 1iI of Speci-
fleation MIL-P-116. Openings shall be sealed with caps, plugs or barrier material conforming to Specifi-
cation MIL-B-121 secured In place with tape.

5.1.1.2 Preservative type P-2 of Specification MIL-P-118 shall be coated on ferrous surfaces which
normally operate In oil.

in the case of the salt water slde of a cooler deslgned for submarine service, the hydrostatic test shall
be conducted In the presence of the Government Inspector.

17
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5.1.2 Level C.- Coolers shall be preserved and packaged in accordance with the manufacturer’s
commercial practice. Openings shall be sealed to prohibit the entrance of foreign matter.

5.2 Packing (see 6.1), -

5.2.1 Level A - Coolers, packaged as specified, shall be packed ln wood cleated plywood or nailed
wood boxes or sheathed crates conforming to Specification PPP-B=601 (overseas type), PPP-B-621
{class 2), or MIL-C-104, as applicable. The gross weight of wood or woed cleated boxes shall not
exceed 200 pounds unless the weight of a single cooler exceeds this weight. Wood cleated plywood and
nailed wood boxes shall be used for gross weighis not exceeding 500 pounds. The boxes shall be modified
by the addition of skids in accordance with the applicable box specification and the coolers bolted through
the skids. When the gross welght of the unit exceeds 500 pounds, the cooler shall be packed in a sheathed
crate. Anchoring, blocking, bracing and cushioning shali be in accordance with the appendix to Specifi-
cation MIL-C-104.

5.2.1.1 Watierproofing. - Equipment bolted to the base of a wood or wood cleated box shall be
shrouded within the box with barrier material conforming to Specification UU-P-271. Shrouding shall be
applied at least two-thirds of the way down in a manner to prevent the formation of water pockets and to
permit free circulation of alr. All sharp projections which would tend to tear the shroud shall be padded
or covered with a suitable cushioning material.

9.2.2 Level B. - Coolers, packaged as specified, shall be packed in wood-cleated fiberboard, wood-

mlamboad vl emironasd Ai{lad nrand oo man mm nmnbtao asefanre e 1 Qenniflanticame DD _ROT DDR_1n_an1
LiSdltu PLyWiUul, ua.u::u WUULL UUACS UL Lidlto LWLULINLUY W gL U ICdLlUD Mo DoJol, e ooyl

{domestic type), PPP-B-621 (class 1), MIL~C-1i04, MIL-C-3774 or MIL-C-132. The gross weight of
wood and wood cleated boxes shall not exceed 200 pounds unless the weight of a single item exceeds this
welght. Boxes shall be modified for gross weights over 200 pounds by the addition of skids in accordance
with the applicable box specification and the cooler shall be bolted through the base and skids. Coolers
packed in unsheathed crates shall be shrouded as specified in Specification MIL-C-132 and appendix
thereto. Anchoring, blocking, bracing and cushioning shall be in accordance with the appendix o Speci-
fication MIL-C-104.

5. 2.3 Level C.- Coolers, packaged as specified, shall be packed to insure carrier acceptance at
the lowest rate and safe delivery at destination. Contatners shall comply with Uniform Freight Classifi-
cation Rules or regulations of other carriers as applicable to the mode of transportation.

5.3 Onboard repair paris and tools. - Onboard repalr paris and tools shall be cleaned, preserved
and packaged in accordance with Specification MIL-P~1168. Onbcard repalir parts and tools shall be
packaged one item per unit package unless used in seis or in quantities greater than one. Where onboard
repair parts and tools are destined for a ship that is not fiited with bln or drawer type stowage (see 6. 1),
the onboard repalr parts and tools shall be packed in type M metal boxes conforming to Specifica-
tion MIL-B-233 and shall be overpacked in shipping contalners conforming to Specification PPP-B-621,
or MIL-C-132. Where onbcard repalr parts and tools are destined for a ship that is fitted with bin or
drawer type stowage (see 6, 1), onboard repair paris shall be packed In shipping containers specified in
6.2.1 or 5.2. 2 and shall be subject to the weight limitations therein.

5.4 Marking. - In addition to any special marking required by the contraci or order, interior
packages and shipping containers shall be marked in accordance with Standard MIL-STD-128 and require-

ments of the applicable container snecification or apnendix thereto w
Ir O ihe applicable contalner speciiicatior appencix therefo. E

marked on one face of the shipping container.

1 v wﬂ-\n ehnll Thn
X (&

8. NOQTES
6.1 Qrdering data. - Procurement documents should specify the following:

(a) Title, number, and date of this specification.

(b} Class and service of cooler (see 1.2 and 3.3.8).
{¢) Identification of fluid to be cooled.

(d) Rate of flow of fluld o be cooled, CFM at S, T. B.

18




Downloaded from http://www.everyspec.com

MIL-C-19713A(SHIPS)

{e) Inlet temperature of fluid to be cooled, *F.

(f) Outlet temperature of fluid to ba cooled, °F.; or rate of heat exchange, B.t. w /hr.

{g) Identlfication of coolant.

(h) Rate of flow of coolant, U established, g.p. m.

{i) Iniet temperature of coolant, Uf other than 85°F. (see 3. 3. 13).

(1} Allowable design polnt pressure drops of respective cooler sides, p.s.\. inches Hg.,
it other than speclfied In 3. 3. 5.

(k) Whether coolers are for submarlne, surface ship, landing craft or small boat, appll-

cation (see 3.3.6, 3.7.1).

{£) Whether hose connectlons are required (see 3. 3. 7).

{m) Type of flanged connectiong, Uf other than as specified In 3,3. 7.

(n} if pressure gage connections are requlred at inlat and outlet of coclant and cooled
flutd stdes (see 3. 3.9).

(o) Whether double tube sheets at each end nre required (see 3.7. 4),

{p) Outs!ide dlnmeter of tubes (see 3. 7.5).

(¢) Hydrostatic test pressure on tube slde, p.s.1.q. if other than as specifled In 4. 5. 4.

{r) Whether onboard repalr parts sets are required (see 3. 8).

(s) Selection of applicable levels of preservation, packaging and packing (see 5.1 and 5. 2).

(t) Whether or not the ships for which equipment {3 destined are fltted with bin or drawer

type stowage (see 3.8.1 and 5, 3).

(u) If ships are fitted for bin or drawer type stowage, whether onboard repair parts and
tools should be packed for level A or B (see 5. 3).

(v) Whether preproduction tests are required (see 3.1 and 4, 2).

(w) Mean diameter of attached plping nnd thickness of piping~see 3.7.7.1. 5),

8.2 Stralner recommendation. - As a matter of information it should be noted that the use of
stralners In salt water coolant systems is recommended for coolers using 3/8 lnch or 1/4 inch outside
dlameter tubes.

Notice. - When Government drawings, specificatlons, or other data are used for any purpose other
than in connection with a definitely related Government procurement operation, the Unlted States Govern-
ment thereby Incurs no responsibility nor any obligation whalsoever; and the fact that the Government may
have formulated, furnlshed, or in any way supplied the said drawings, specifications, or other data is not
to be regarded by implicatton or otherwise a3 In any manner licensing the holder or any other person or
corporation, or conveying any righis or permission to manufacture, use, or sell any patented invention
that may in any way be related thereto.

Preparing actlvity:
Navy - Bureau of Ships
{Project 4420-00175h)
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APPENDIX

10. This appendix is intended to guide the manufacturer in developing shockproof units,

1C.1 Generzal requirements for shockproofness. = Coolers shzll be designed to withstand shock due
to firing of the ship’s own armanent and noncontact underwater explosions of near-miss aerlal bombs,
torpedoes, and mines, The coolers shall be designed to resist shock as specified by curves A, B, and C
of figure 1. Shockmounts shall not be used unless bureauy or agency approval of the mount and its pro-

ships accelerations.

10.2 General design information. - It Is important that all components be designed to withstand the
shock design shown by curves A, B, and C, of figure 1 without failure or permanent deformation of the
base, holding down bolts and footing.

10.3 In no case shall a piece of equipment be rigidly supported from more than one plane.

10.4 Shock design numbers speclfied by curves A, B, and C, of figure 1 shall be applied at the points
of attachment to the hull structure.

10.5 Bolts designed to be stressed in shear shall be installed In holes with 2 minimum of clearance

=180 L 2l o Al

i
as experience indicates that large clearances allow lmpacting and subsequent faflure.
10.6 Where two or more components are installed on a common rigld subbase, the feet and holding~

down bolts as well as the subbase shall be deslgned {or an acceleration based on the total weight of the
assembly.
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