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(See 6.9)

MILITARY SPECIFICATION

COOL IPIC COILS, AIR, OUCT TYPE &’lD GRAVITY T1’PE,

UAVAL SU1 PBOARD ENVIRON,MENTA. L CONTROL SYSTEMS

This specification is approved For use by the Naval Sea Systems Command,

Department of the Navy , and is available for use by all Deparcmencs and

Agencies of the Department of Oefense

1. SCOPE

1.1 w. This specification covers duct type and gravi~y cyps air cool ing

coils for use in ?JavaL shipboard environmental concrol systems

12 Cla*sificatio”. Air cooling coils shall be of the following classes,

sizes, and compositions , as specified (see 6.2):

Class 1 Chilled water (DW) duct ❑ounted

2 Seawater (DWS) , duct mounted.

3 Chilled water (GW) , gravity.

Sizes 61-68 (OW only), see 3.4.3.

57-58 (DWS only), see 3.5.4.

lG, 3C, and 5G (GW only), see 3.6.3.

Composition M Magnetic

N Nonmagnetic

Beneficial conune”cs (recommendations, additions, deletions) and any pertinent

data which may be of use in impro”i”g this documenc should be addressed co:

Commander- , Na”a L Sea Syscems Command, SEA 55Z3, Deparcmenc of the Navy,
WaShing Co”, Oc ~0362.5101 by using the self-addressed Standardisation Document

Improvement Proposal (DO Form 1426) appearing at the end of this document or

by leCLe K.

AMS C !l/A FSC 1L130

D[STR[BUTION sTATEMENT A. Appuoved for public release; distribution is u“li”iccd,
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7. APPLICABLE DOCUHEPITS

2.1 Go.:ernmcnc documencs

2.L. L S~ccificati0n5 standards .anclh.andbook.s The following speci Ei -

cac ions srandards and handbooks form a part of this document co che extcnc

specified herein. Unless otherwise specified, rhe issues of these documents are

those listed in the issue of the Deparcmenc of Defense Index of Specifications and

Standards (OO131SS) and supplcmz.nt thereto ciced in che solicitation (see 6.2).

SPECIF”I(XTIONS

FEDERAL

QQ-A-250/l

QQ-!-286
QQ-P-35

TT-P-665

TT-P-664

HI L ITARY

MI L-P-116

HIL- S-901

MI L-A-907

MI L- F- L183

,MIL-F-1183/10

MI L-S-1222

MI L-A-3316

MI L-T- L5005

MI L-P-15024

MI L-P-15024/5

DOD-P-15328

MI L-c- L5726

,MIL-F-20042

NI[.-I-2 L7O3

$.luminum 1100, Plate and Sheet,

:lickcl-Copper-Aluminum A11OY Wrought (UNS N05500)

Passivation Trearmencs foc Corrosion-Resistant

Steel.

Primer, Paint, Zinc Chromate, Alkyd Type.

Primer Coating, Alkyd, Corrosion-Inhibiting, Lead

a“d Chromate Free, VOC-Compliant.

Preservation. !lethods of.

Shock Tescs , H I (High- Impact) Shipboard

Machinery, Equipment, and Systems Requirements

for.

hnciseize Thread Compound, High Temperature

Fittings, Pipe, Cast Bronze, Silver-Brazing,

General Specification for.

Ficcings, Pipe, Cast Bronze, Silver-Brazing; Union,

Pipe

Studs. Bolts, Hex Cap Screws , Socket Head Cap

Screws and Nuts

Adhesives , Fire -Resisca”c, Thermal Insulation.

Tubes 70-30 and 90-10 Copper Nickel A11OY,

Condenser and Heat Exchanger.

Places. Tags and Bands for Identification of

Equipment.

Plates. Identification.

Primer (Wash) Pretreatmer]t (Formula No. 117 for

Metals) (Metric).

Copper-Nickel Alloy, Sheet, Plate, Strip, Bar, Rod

and Wire.

Flanges Pipe and Bulkhead, Bronze (Silver

Brazing)

Insulation, Pipe Polypbosphazene Sbeec and Tubular
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ST,\NDARDS

MI L-C-2!J3’9F(SH)

~

FEDERA.L

FED- STD-H28 Screw-Thread Standards for Federal Serm.ices

MILITARY

MI L-sTD-L67-1 Mechanical Vibrations of Shipboard Equipment (Type

I Environmental and Type 11 Internally

Excited)

ilIL-sTD-248 Welding and !lrazin~ Procedure and Performance

Qualification.

MI L-STD-278 Welding and Casting Standard.

HIL-STD-889 Dissimilar Metals.

,MIL-STD -1186 Cushioning, Anchoring, Bracing, Blocking and

Waterproofing; with Appropriate Test Methods

,illL-s TD-2D73- L DoD Materiel Procedures for Development and

Application of Packaging Requireme”cs

(Unless otherwise indicated, copies of federal and military specifications,

sC.a”dards and handbooks are available from Lhe Standardization Documencs Drder

Desk, BLDG. 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094. )

2 .1.2 Other Government documents. drawines and publications The following

o~her Government documents drawings and publications form a part of this

documenr CO tbe extent specified herein. Unless otherwise specified, che issues

are chose cited in the solicitation.

DRAWINGS

NAVAL SEA SYSTEMS

s3803- 532636

BO3-5OO1O31

803-6397313

803-639731L

COWO (NAVSEA)

Cooling Coils Gravity Type.

Air Cooling Coils Seawater - Coil Size 57 and 58.

Cooling Coils Air Class 1 Duct MTD CHW (DW) Sizes 61

through 66.

Cooling Coils Air Class 1 Oucc MTD CHW (DW) Sizes 67

and 6B.

(Application for copies should be addressed co: Commander, Portsmouth Na,>al

Shipyard, Naval Engineering Orawing Support Accivicy , Code 202.2, Portsmouth , NH

03801L-5000. )

PUBLICATIONS

NAVS EA

NAVSEA s90B6-c H-s T,M-OLO/CH -74 VI Naval Ships Technical ,Manual,

Chapter 07L Volume 1, Welding

and Allied Processes.

FiAVSEA S9512-BS-,i-OLO Heating, Vencilacing, and Air

Conditioning Equipment Flanual
NAVSHIPS 0900 -LP-003 -8000 ,Metals Surface Inspection

Acceptance Standards
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I ~,~ tlo,l-Government uublic~u ions. Tbz foL lowinS docunmnc(s) form a par: of

this document to the ~x tent speci~ied herein. Unless otherwise specified, the

I issues OF che documencs which arc DOD adopted are chose listed i“ the issue of

chc 0001SS cic?d in the so Lici Kac ion. UnLess orherwise specified, che issues of

[Iocumencs ,1OC listed in the 00DISS are che issues of docLunc”ts ciced i“ che

snLicirar ion (see 6.2.

AIR CONOITIONING .ANO REFRIGERATIOPJ IP{STITUTE (.ARI)
410 Forced Circu Lacier] Air Coo Lin5 a“d Air Heating Coils

(Application for copies should be addressed to tbe Air Condirio”i”g and

Refrigeration lnscicute, L501 iJilson Boulevard, Suite 600, Arli”gcon, VA 22209. )

AkkERICAN SOCIETY OF HEATING , REFRIGERATING, AND AIR CONDITIONING

ENGINEERS (ASHRAE)

!

33 Hechods of Testing Forced Circulation Air Cooling and Air

Heating Coi Ls.

(Application for copies should be addressed co Lbe American Sociecy of

)ieacing, Refrigerating a“d Air Conditioning Engineers, L791 Tul Lie Circle NE,

AcLanca, GA 30329. )

I AMERICAN SOCIETY OF MECRANICAL ENC”INEERS (ASME)
Boiler and Pressure Vessel Code

Section VIII, Oivision 1 - Pressure Vessels

(Application for copies shouLd be addressed co the American Society of

Mechanical Engineers , 345 East 47th Street, New York, !JY 10017. )

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

A 123 Standard Specification for Zinc (tioc-Oip Galvanized)

Coatings on Iron and Stee L Produces (DoD adopted)

A 240 Standard Specification for Heat-Resisting Chromium and

Chromium -Nicke L Stainless Steel PLace, Sheet, a“d Strip

for Pressure Vessels. (OOD adopted)

A 269 Standard Specification for Seam Less and Welded A“ste”itic

Stain Less Steel Tubing for C?nera L Service.

(OOD adop~ed)
A 276 Standard Specification for Sza inless and Heat Resisting

Steel Bars and Shapes (DoD adopted)

A 312 Standard Spccificacion fo,- Seamless and we Lded Au. scenicic

Stainless Steel Pipes. (DoD adopted)

A 525 Scancial-dSpecification for Ceneral Requirements for Stee L

Sheet, Zinc-Coated (Galvanized) by the Hoc-Dip Process.

(000 adopted)
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MI L-c-2939 F(Sli)

ASTX (Continued)

B5

B6
BL2-

B75-

B 8B

B 111

B 152 -

B 159

B 201 -

B 302

B 633

D 3951

F 593

F 594

Standard Specification for

Refinery Shapes

Standard Specification for

Standard Specification for

Sizes. (DoD adopted)

Standard Specification for

(DoD adopted)

Standard Specification for

(DoD adopted)

Standard Specification for

Eleccrolycic Tough-Pitch Copper

Zinc.

Seamless Copper Pipe, Standard

Seamless Copper Tube

Seamless copper Water Tube

Copper and Copper-Alloy

Seamless Condenser Tubes and Ferrule Stock.

(DoD adopted)

Standard Specification for Copper Sheet, Strip, Plate , and

Rolled Bar. (DoD adopred)

Standard Specification for Phosphor Bronze Wire

(DoD adopted)

Standard Practice for Testing Chromate Coatings on Zinc

and Cadmium Surfaces

Standard Specification for Threadless Copper Pipe

Standard Specification for Eleccrodeposited Coatings of
Zinc on Iron and Steel. (DoD adopted)

Standard Practice for Commercial Packaging. (DoD adopted)

Standard Specification for Stainless Steel Bolts, Hex Cap

Screws , and Studs (DoD adopted)

Standard Svecificacion for Stainless Steel Nuts.

(DOD adop~ed)

(Application for copies should be addressed to the American Society for

Testing and Materials, 1916 Race Street, Philadelphia, PA 19103. )

SHEET METAL AND AIR CONDITIONING CONTRACTORS ‘ NATIONAL ASSOCIATION,

INC. (SMACNA)

Eads , William G. , Testing. Balancin!z and Adiuscin F of Environmental

Systems , Sheet Me Cal and Air Conditioning Contractors ‘ National

Association, Inc. , Vienna, VA, 198L.

(Application for copies should be addressed to the Sheet Metal and Air

Conditioning Contractors’ National Association, Inc B22b Old Courthouse Road

Tysons Corner, Vienna, VA 221B0. )

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)

J 429 Mechanical and Material Requirements for Externally

Threaded Fasteners

(Aunlicacion for conies should be addressed to the Societv of Automotive.,.
Engineers LOO Commonwealth Orive, Warrendale, PA 15096. )

the

may

(Non- Covermoe”t standards and other publications are normally available

organizations that prepare or distribute the documents These documents

be available in or through libraries or other informational services. )

5

from

also
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2.3 order of nrecedcnce [n rhe svenr 0: a conflict bec,wecn the te:.:cof

this document and the references cized herein. the ccxc of this document cakes

precedence ?Jothing in this docment ho.~e.,er supersedes applicable laws and

regula~ions unl.sss a speci~ic exzrnption bas been obtained.

3. REOUIRFJIENTS

3.L (ltalificacion. The cooling coils furnished under this specification

shall be products which arc authorized by che qualif;;ing acci..ity for Listing on

che applicable qualified produces lisr .Ic che time of award of concract (see 4.3

and 6.3).

3.2 tlateriaLs. Materials for USE i“ the con. str”ccion of duct type and

gravity type cooling coils shall be as specified in 3.L.1, 3.5.1, or 3.6.1.

ilaccrials shall be high-grade and free from defects The concracror shall certify

and be able co demonstrate Lhrough a material control program that the materials

used in the production of the cooling coils are in accordance with this

specification.

3 .2.1 Materials not soecified. When a definite material is noc specified, a

material shall be used which wiLl enable Lhe coo Ling coi L co mee~ cbe qualifi-

cation require men~s of this specific a~ion. Acceptance or approval of any

constituent material shall not be conscrued as a guarantee of the acceptance of

the finished product.

3 .2.2 Dissimilar metals. To prevent galvanic corrosion, direct con~acc of

electrolytically dissimilar merals, as defined in MI L-sTD-t389, shall be

prohibited.

3 .2.3 Recovered materials. Unless ocberwise specified herein, all equip-

ment, materials, and arricles incorporated in the products covered by this

specification shall be new and may be fabricated using materials produced from

recovered materials to tbe maximum extent practicable wicbout jeopardizing cbe

intended use The term “recov~red ma~erials<’ means materials which have been

collected or recovered from so Lid waste and reprocessed to become a source of raw

materials, as opposed CO virgin raw materials. Norm of che above shall be

interpreted co ❑ ean that the use of used or rebui Lt products is allowed under this

specification unless otherwise specified.

3.3 Desicn and construction. The cooling coi Ls supp Lied under this

specification shall be of the extended surface type for tbe cooling a“d
dehumidification of air and sba LL use water (either chilled water or seawacec) as

the cooling medium The coo Ling coils shall be built as a single unit consisting

of supporting framework, drain pans, a“d coo Ling element. Each cooling coil shall

be ready for installation and connection co the appt-opriate water supply and

I-eturn lines. Tbe design and construc~ion of ducc c;.’pe and gravity Lype cooling

coi Ls sba LL be as specified in 3.[1, 3.5, and 3.6.
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MIL-C-2’?39F SH)

?.6 Class 1 chilled water fDW\ cooline CO:15 duct
I

~.~’.l !!accrials. Materials for use in the construction of DW coolinz coils

sbal L be in accordance with table I

TABLE I Class L (DW) cooli”e coil materials

Application

Frams, boccom sheet,

hotcom sheet support

tube sheet,

intermediate tube sheet,

end covers , protective

cover, and coil baffle

Access panel

Caulking

Drain pans

Hose con”eccion

Drain tube

Drain cube s.”pport

Fas ceners

Hangers (end and

intermediate)

Cooling element:

Tubes

Recur” bends :

U-bends a“cl hairpin

tubes

Turbuspirals

Headers

COnnec Kio” ring

End discs

Materials

304 stainless steel

Aluminum

Clear silicone

304 scai”less sreel

304 stainless steel

Copper

313L scai”less steel

304 stainless steel

304 stainless steel

Seamless copper cube

Seamless copper tube

Phosphor bronze

Seamless copper tube

30L stainless steel

Copper place

Specification

ASTM A 240

QQ-A-250/l

Not applicable

ASTM A 240

ASTM A 312

ASTM B 75

ASTM A 240

ASTM F 593 or F 59k

and FED-sTD-H28

ASTM F 593 or F 594

ASTM B 75

ASTM B 75

ASTM B L59

ASTM B 8B (type L)

ASTM A 312

ASTM B 152
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TABI.E [. Class 1 (DW> cn$nLinp coil maccrials COn LiI!Lled

.Application Maccri.,ls Specification

End disc plate 30(L scairlle~~ ~~eel t\STil A 2(LO

Supply and return Bronze :iIL-F-Lls3/lo
connections (unions)

COnnec KiOn stub Thread Less copper pipe ASTM B 302

Ve”c and drain:

Pipe Seam Less copper pipe ASTM B 62

Fittings Bronze MI L- F- L193

Tubing (site-glass) Vinyl Not applicable

Fins Electrolytic Cough -piccb ASTM B 152
Coppcc

Ferrules copper ASTM B 152

Insulation PoLyphosphazene MI L- I-2L703

Insulation adhesive class 11, Eire-resisca”t MI L-A-3316

Identification place 3L6 s~ainless steel ASTM A 240

3 .4.1.1 Corrosion pro~eccion. Brass , copper, and stainless steel are
considered corrosion -resis.ti”g macecials for this applicacio”. When the
corrosion-resistance of stainless steel has been degraded by Eabricatio”

I
processes. it shall be restored by heat treatment.

3.L,.2 Oesic” a“d construction, OW cooling coils, sha LL be designed a“d
constructed co “se chilled water as che cooling fluid. Unless otherwise specified
(see 6.2) OW cooling coils shall he construc~ed in accorciance with Dravi”gs
803-6397313 and B03 -6397314

3.&’.L ~. The frame sha Ll be in accordance with cable I a“d Oraui”gs
803-6397313 a“d S103-63’9731& The frame shall be of continuous-welded conscruc~ion
ar,clshall be accached co cbe tube sheets (and where applicable, incermediace cube

sheets) with conti”uo~,s weLds in accordance with Orawings 803-6397313 and

!303-639731/,. Corners of duct flan~cs sha Ll be made airtight and smooch by we Ldi”g

and grinding to recei.vc matching dLlct flanges

3.(,.2.2 Boccom s,beet and l>otcom sbeec ,SUpPort. The bortom sheet and bottom
s)>eec suppor~ sha LL be i“ accer-dance wicb cable I and Orawings .503-6397313 a“d
803- G3L173Lf,. “1’bebottom sliecc and bottom support sheet shall be .ac.iached co the
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frame zube sheccs,

continuous ,wsLds in

incsrmerii.ace CL1b~ sheets, and drain PaIE. aS app~ic~bl~. ‘~:~h

accordance with Drawings 803-6397313 and 803-639731L

3 .4.2.3 Tube sheet. The tube sheet shall be in accordance with tab Le 1 and

Drawing. 803-6397313 and 803-639731L. Each tube sheet shall be attached co the

frame , bottom sheet , and drain pans with continuous welds in accordance wi~h

Orawings 803-6397313 and 803-6397314.

3 .4.2.4 Intermediate tube sheet. Intermediary cube sheets shall be in

accordance with table I and Drawings 803-6397313 a“d 803-639731& Intcrmzdizctc

cube sheets shall be provided to support the tubes when the coil face dimension

length exceeds 26 inches. Distances be~~een intermediate tube sheets shall noc

exceed 19 inches Each intermediate tube sheet shall be attached to the frame

bottom sheet, and drain pans with welds in accordance with Drawings 803-6397313

and 803-6397314. Each intermediate tube sheet shall extend into the drain pzn on

both sides of the bottom support. The weld shall wrap around the edges of ~he

intermediate tube sheet where ic attaches to the drain pan.

3 .4.2.5 End covers. protective cover. and access panels End covers ,

protective cover, and access panels shall be provided in accordance with rabl.e I

and Drawings 803-6397313 and 803-6397314. End covers shall be sealed by che

external coil insulation.

3.L. 2.6 Coil baffle. Tbe coil baffles shall be in accordance with cable 1

and Orawings 803-6397313 and 803-6397314. Each baffle shall be actacbed to the

cube sheets with welds in accordance with Orawings 803-6397313 and 803-639731.4.

3 .4.2.7 Intermediate and bottom drain pans. Intermediate and bottom drain

pans shall be in accordance with table I and Drawings 803-6397313 and 803-6397314.

An intermediate drain pan shall be provided on coil sizes 67 and 68. Drain tubes

in accordance with table I and Drawing 803-6397314 shall be used co drain the

intermediate drain pan into the bottom drain pan. The drain cubes shall be

secured to the tube sheets by the drain tube supports in accordance with table 1

and Orawing 803-6397314. Both drain pans shall be nonremovable parts of che coil
and shall be attached to tbe frame, end sheets , incecmediate sheets , and bOCrOm

support sheet , as applicable , with welds in accordance with Orawings 803-6397313

and 803-6397314. Hose connections shall be attached co each end of tbe drain pan
in accordance with table I and Drawings 803-6397313 and 803-6397314.

3,/,.2.8 Fasteners. 801ts, nuts, studs, screws, and all other fasteners
shall be in accordance with cable 1. Self-tapping sheet metal screws shall nor be
used. Threads shall be coated with an anti-seize compound char conforms to
MI L-A-907

3 .4.2.9 Hanzers, Hangers shall be in accordance with table 1 and Drawings
303-6397313 and 803-6397314. The hangers shall have a tensile strength of 85, [000

pounds per square inch (lb/inz) and a yield strength of 35,000 lb/in2. Each
banger shall be threaded i“ accordance with Drawings 803-6397313 and 803-63’9i3L4

and FEO-STO-H28
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3.(,.2.LO ‘Kelctinp. The surfaces OC all parts ro be ,wslcicdsha Ll be free from

rust. SC, lLS, patnc, grease, and other [oreig” m.auter. ‘Jelding shall be as

specified in >lIL-STO-2L8 anti HIL-STD- 278. Welding ~roceciures and qualificaci. onof

the wcldec may be in accordance ,wich a [nationally reco~nizcci wcLding code if chey

mcec the requirements of this specification and the acceptance OF the qualifying

.acci,~ity.

3.~L.2.10.l lJeLd ciefecr correction. TWeLd CIECECCS chat exceed che parameters

establisheci b;~ NAVSHIPS 0900 -LP -003-8000 shall be corrected through:

(a) WeLcl rework A pcocedure that wiLL bring cbc parr into total

compliance with the drawing and specification L-cquiremencs, does

not diminish tbc thickness of the parent meca L by more than LO

percenc, and does not affect ube parent meta L surface by more than

L/32 inch for 15 percent of cbe weld length or 12 inches,

whichever is the least. Rework actions may be compleced at the

discretion of the man” faccurer.

(b) Weld repair Repairs are rcquirsd whenever a defect exceeds the

rework limits above A repair acKiOn, if successfully compleced,

will create a serviceable yec noc EuLlj’ conforming unit. Cracks

sha Ll be repaired in accordance ,wi~h ;~AVSF.AS9086-CH- STM-010/CH-74

vL. WeLd repairs sha LL be inspected in accordance with

MI L-sTD-278.

3.4. 2.1 L Coolin~ element. Tbe coo Li”g element sba LL be of che extended

surface type consisting of cubes expanded inLo fins. The coo LinE cLeme”c shall
have six rows of tubes-staggered in” the direccio” of air flow. ~he return bends
of the coo Ling eLement tubes sba Ll be constructed of U-bends or hairpin tubes.

The brazed joints of the coo Ling eLement .ba L1 be in accordance with 3.4.2. lL.9.
The cooling element shall be circuited as shovn o“ Orawings 803.6397313 a“d

803-6397314 for the sizes specified.

3.4. 2. L1.1 Tubes and return bends. Tubes and return bends (U-bends and

hairpin tubes) sba Ll be in accordance with table I a“d Drawings 803-6397313 and

803-63973L4. U-bends sbal L have a waLl thickness not Less than 0.025 inch after

fabrication.

3.4. 2.1 L.2 Turb”spira Ls. OW cooling coils sha LL have curb”.spira Ls i“ all

Lubes Turbuspira Ls shall be i“ accordance with tab Le 1 and Oravings 803-6397313

and 803 -639731/,. The turbuspira~s sha Ll have a uni~orrn pitch DE ac least L6 turns
per Linear foot of tube ami shal L fit sntIgLy ap,ainst cbe inside surface of each

tube

3.L.2. LL.3 Headers. OW coo Ling coils sba LL have twin headers i“ accordance
with tab Le I and Orawi”gs 803-63973L3 anti 803-6397316. The headers sha Ll be
enclos.eciwichi” the coi L end co~,er buc noc in the air scream. The supply and
return co”neccions co the hzad. srs sha Ll be secured to a con”eccio” ring on cb,z

coi L end cover to reLicve che header joints from scrcsses due co sxcsrnal pipe

whip. The connection ring shJl 1 be i“ accordance with table 1 and Orawings

S03 -6397313 and 803 -639731(,, The encis of the headers shall be sealed with end

L
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MI L-C-2’33QF(St{)

ciiscs, reincorcsd with end disc support places which ars secured to the end cover.

“Ehe header end discs and end disc support plates shall be in accordance with

cable I a“ci Drawings 803-6397313 and 803-639731L.

3.~*.2.Ll.4 Supply and return connections Unless otherwise specified

(Se= 6.2), the supply and return connections shall be scraighc -threaded union

connections , fitted with O-rings, in accordance with table I and Drawings

903-6397313 and 8D3-6397314. The unions shall be rated for a service pressure of

300 lb/in2. Tbe female tailpiece shall be silver brazed co che connection sr.ub of

the header. The connection stub shall be in accordance with cable I and Drawings

S03-63g7313 and 803-6397314. The female chreadpiece shall be adequately protected

co preven~ damage during shipping and installation.

3.& ’. Ll.5 v<nc. DW coolinE coils shall be provided with a means for

venci”g che cooling element in ac~orda”ce with cabie I and Orawings 803-6397313

and 803-639731L. The vent shall be provided with a valve mounted on the exterior

of the coil. The water discharged from the valve shall be routed to the bottom

drain pan in such a manner chac will allow for visuaL indication of fLow A site-

glass of clear vinyl tubing sha Ll be supplied in the vent line and located near

che cop of the supply header.

3 ./,.2.11.6 ~. DW cooling coils shall be provided with a means for

drai”L”Z che cooling eLement i“ accordance with table I and Drawings 803-639? 313

and S03 -6397314. The drain shall be locaced at the bottom of the header in a

position low enough to provide complete draining of the coil The drain shal L be

provided with a valve mounted on the exterior of the coil. The water discharged

from the valve shall be routed to the bottom drain pan in such a manner that wil L

aL low for visual indication of the flow.

3 .4.2.11.7 ~. Fins sha Ll be of the continuous pLace type in accordance

with table I and Drawings 803-63973L3 a“d 803-6397314. The fins shall be

uniformly spaced with the number of fins per linear inch of cube not Less than 8

or more than 8-1/2. The fins sha Ll have roLled collars with tubes expanded into

che co Liars to form a permanent bond. The fins shal L be configured to have a low

sinusoidal wave pattern in the direction of air flow as shown on Drawings

803-6397313 and 803-6397314. The fins sha LL be modified co provide ouclec air fLow
chat is perpendicular to the face of the coil by flattening 3/8 inch of the

leading and trailing edges of each wavy fin. outlet flow from the coil shall be
uniform (see 3.7. b).

3 .4.2.11.8 Ferrules. Ferrules shall be in accordance with table I and
Drawings 803-6397313 and 803-63973L4. Ferru Les shall be provided where tubes pass

through cube sheets a“d intermediate cube sheets Tubes shall be expanded into

che Eerr”les to allow wear, due co shipboard vibration and thermal expansion a“d

concrac~ ion oi che tubes, to occur between the ferrules and tbe tube sheets and

i.ncermediacs cube sheets

3.4. ?. 11.9 Brazin~. Piping connections shall be brazed i“ accordance with

MI L-STO -278. Brazing procedures and the qual.ificacion of the brazer shall be in
accordance with MI L-STD-2L8. Brazing procedures and che qualification of the

11
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I

13ra:zs may be in accordance ,wi~h :, nationally recognized brazing COCIC if tl!ey meet

of this specification and the acceptance of the contracting

3.4.2.12 Insulation, DW cool ing coils shall be insulated in accordance wicb

cable I and Drawings 803-63973L3 and 803-639731L for the sizes specified. An

ad’nesi,,e in accordance with ra’ale 1 shall be used LO bond the insulation in place.

3.L. 2.13 Identification olaces. Each cooling coil shall be provided with an

id~ncificar ion plate in accordance wicb table I and Drawings 803-6397313 and

S03-6397314. The identification places shall be color style 11 and shall conform

co u:/pes A, B, D, F, or t{ OF t41L-P-L502L and HIL-P-L5024/5. The physica L

dimensions of the identification plates shall be equal to or less than the

dimensions of a sise No. 10 pLate in accordance with MI L-P-15024.

3 .4.2.13.1 Plate information. The identification plate shall contain the

foLlowing information:

(a) Nomenclature

(b) Size.

(c) Part or identifying “umber (see 6.5)

(d) Component identification number.

(e) Contracc or purchase order number

(f) tianufaccurer’ s part number name and address

3 .4.2.13.2 Tyue desip,nation. Tbe Letters DW shall be added after the size

designation to designate that tbe coil is constructed for use with

3.4.3 ~. Sizes of DW coo Ling coils shall be numbered 61

limited co those specified on Drawings 803-6397313 and 803-6397314

3 .4.4 Physical dimensions ,Mouncing dimensions tolerances ,

connections , and cube spacing shall be in accordance with Drawings

803-63’37314.

chilled water,

through 68 and

(see 6.2).

duct flange

803-6397313 and

3 .6.5 ~. The weights of OW cooling coils shall be as specified on

Orawimgs 803-6397313 and B03-63973L4.

3.5 Type 1 duct. cLass 2 seawater (Dh’S> coo Linp. coils

1 3 .5.1 Maceria Ls. Mater iaLs for use in the construction of OWS coo Ling coils

sha Ll be as specified in tab Le II (see 6.2).
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T,\BLE 1I Class 2 (DWS) cOo Line coil mac.srials

Application

Casin=. end frame bottom
“.

sheet, baffle strip

intermediate sheers

sheer, drain pans:

Magnetic

Nonmagnetic

Drain tube

End enclosure

Fasteners , fittings :

Magnetic

flOnmagneKic

Mounting hangers :

Magnetic

Nonmagnetic

Cooling element:

Tubes U-bends

hairpin cubes

Box header

Supply header plate

Gasket

Supply and return

connections

Vent and drain pipe

Vent and drain

ficcings

end

Materials

Galvanized szeel

30L stainless steel

copper

Aluminum

Corrosion-resisting,

passivated steel

304 stainless steel

Grade 5 bolt, heat-

rreared steel

Grade 500, nickel-

copper -alwninum

90-10 copper-nickel

90-10 copper-nickel

90-10 copper-nickel

Rubber

Bronze

Copper

Bronze

Specification

ASTM A 525

ASTM A 240, A 269

A 276

PJ/,1

N/tl

QQ-P-35 and

FED- STD-H28

ASTM F 593

SAE J429

QQ-N-286,

,MIL-S-1222

MI L-T-15005

MI L-c-15726

MI L-c-15726

MI L-F-20042

ASTM B BB

MI L-F-1193

13
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:Application :.l,acerial. Sp~cificaci OIl

Fins Elec:rolycic cough-pitch ASTil E 5

copper

FerrLLles copper ASTM B 111

Ins.ulacion Polj.phospi,a:cne MI L- I-2L703

lnsulacio” adhesive class 11, fi~-c-rcsiscant MI I.-,\-33l6

Idencificacion pLate ,\Lumi”um :1/.A

3.5. I.L Corrosion Drotcccion. Brass copp.sr, copper-nickel aLLoy,

galvanized steel, and stainless steel are considered corrosion-resisting materials

for this application. When the corrosion resistance of che stainless stee L is

degraded by fabrication processes ic sha Ll be restored by hea~ ~ceatment. Parts

fabricated from ocher than corrosion-resisting materials sba LL be procec~ed

against corrosion .af~er fabrication by chemic.aL cre.atmenc, eLeccrolycic processes,

pLating, or specified paints. Tbe foLlowing methods provide adequate corrosion

protection methods when properly app Lied:

(a) Hot-dip galvanizing in accordance with ASTM A L23 with che spelcer

conforming LO spec iaL high grade of ASTM B 6.

(b) Eleccroplacing with zinc in accordance with ASTM B 633, followed by

a chromace Erea:ment conforming co ASTM B 20L.

(c) Hot phosphoric or chromare creacment, or a coacing of primer in

accordance with DOD- P- L5328 foL loved by two coats of primer

conforming co TT-P-66L.

3 .5.1.2 Nonmap.netic maceria L. Ube” nonmagnetic cooling coils are specified

I (see 6.2) parts normal Ly fabrica~ed of galvanized steel shall be fabricated of

sta inLess steel which has a permeability of Less than 2.0 after fabrication (see

I cable II).

3 .5.2 Desir” a“d cons.truccion, O!JS cooling coils sha LL be designed and
conscrucr-ed co use seawater as a cooling fluid. DWS coo Ling coils shall be

I constructed in accordance wicb Drawing 803-5011103L and as specified (see 6.2)

3.5.2. L ~. The casins sba LL he in accordance wicb cab Le II and Drawing

~

B03-500L031. Tbe casing shall. be of continuous-uelded construction in accordance
with Orawi”g 9I33-5OO1O3L. Col-ners of cas in% duct fLanges sha LL be made aircighc
a“d smooch by ,#eLdi”g and gri!!ding to receive macchin~ dL!cL fLan,ges
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3 .5.2.2 End frame Thz return end frame shall be in accordance with cable

II and Drawing 803-5001031. The return end frame shall be of continuous-welded

conscruccio” in accordance with Drawing 803-5001031. The return end frame shall

be attached to the end sheet and coil casing with continuous welds in accorda”. e

with Drawing 803-5001031.

3 .5.2.3 Bottom sheet and baffle strip. The bottom sheet and baffle scrip
shall be i“ accordance with table II and Drawing 803-5001031. The bottom sheet

and baffle strip shall be attached co the end frame, end sheets, and i“termeciiace

sheets as applicable , with continuous welds i“ accordance with Drawing

803-5001031.

3 .5.2.4 Return end sheet. The end sheets shall be in accordance with table

11 and Drawing 803-5001031. Each end sheet shall be attached co the frame and

bottom sheet with continuow welds in accordance with Orawing 803-5001031.

3 .5.2,5 Intermediate sheets. Intermediate sheets shall be in accordance

with table II and Drawing 803-5001031. Intermediate sheets shall be provided co

s“pporc tbe tubes Distances between intermediate sbeecs shall nor exceed 19

inches Each intermediate sheet shall be attached to the casing, boccom sheet and

I the bottom pan with continuous welds in accordance with Drawing 803-5001031.

3 .5.2.6 I“cermediate and bottom drain pans. Tbe intermediate and bottom
drain pans shall be in accordance with table II and Drawing 803-5001031. The

intermediate drain pan shall concain an inserr to facilitate drainage. Drain

cubes in accordance with cable 11 and Drawing 803-5001031 shall be used to drain

the i“c.ermediate drain pan into the bottom drain pan. The boccom drain pan shall

be bolted to tbe casing and the end frame for easy access and removal. The
intermediate drain pan shall be concimmusly welded to the casing, tbe end sheets

and tbe intermediate sheets

3 .5.2.7 E“d enclosure. A removable end enclosure shall be provided in
accordance with table II and Drawing 803-5001031. The removable end enclosure o“
the supply end shall be omitted.

3 .5.2.8 Fasteners and Fittings. Bolts, nuts, scuds, .scre”s, and all other
Easte”ers or fitri”gs as may be used in the conscr”ccion of DWS cooling coils

shall be of passivated corrosion-resisting cuacerial in accordance with cable II or

1

of a material treated in a manner to render it adea,uacely resistant co corrosion.

Self-tapping sheet metal screws shall not be used. Threads shall be coated with
a“ a“ci -seize compound that conforms to MI L-A-907 when nonmagnetic materials are

used i“ the co”scruction of the cooling coil

3 .5.2.9 Mountin~ bane.ers. Mounting hangers shall be in accordance with

cable 11 a“d Dra”i”g 803-5001031. Tbe mounting hangers for magnetic conscructio”

shall have a tensile strength of 150,000 lb/inz. Tbe mounci”g hangers for
nomnagnecic cons cr”ction shall have a minimum yield strength of 90,000 Lb/inz.

Each mounci”g banger shall be threaded in accordance with Drawing 803-5001031 a“d
I FED- STD-H28.

15
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3.5.2.10 ‘Uclding Th,e surfac~s of all par:. co be wel.cie(ishall be free irom

L-us-c scale, paint, grease, and ocher fox-cigc mar~cr. Welding shall be in accor-

dance with :IIL-sTD-21L8 and MI L-STD-278. lJeldi”g procedures and qualification of

the wclcier may be in accordance uith .a n.ationall;~ recognized ,uelding code if they

meer the cequirsme”cs of this specification and the xccepcance of the qualifying

.ac~i.~ity.

3 .5.2.10.1 ?,inc-coated surfaces. where zinc-coated steel is used for

fabricating pares, the metallic zinc shall be removed from joints and surfaces on
which weLds are LO be deposited and for a distance of 1 inch from che e.xpccced

toes of the ‘welds Welding over tbs zinc-coated surfaces is permi’cted where

meca Llic zinc cannoc be removed. Where zinc coacing is removed or welded over.

~he area shall be coated with a coLd galvanizing compound having a minimum

thickness of 5 roils.

3 .5.2.10.2 Weld de fecc correction. Weld de feccs chat exceed che parameters

established by NAVSHIPS 0900 -LP-003-BOOO shall be correcced through:

(a) Weld rework 4. procedure chat will bring the pare into total

compliance with the drawing and specification requirements , does

not diminish the thickness of che parent metal by more than 10

percent, and dc,es not effecc cbe parent metal surface by more than

1/32 inch for 15 percenc of the weld leng~h or 12 inches,
whichever is t:he least. Rework actions may be completed ac cbe

discretion of che manufacturer.

(b) !Jelctrepair Repairs are required whenever a defect exceeds the

rework limits above A repair accion, if successfully compleced,
.vill create a serviceable yet noc Eully conforming unit. Cracks

shall be repaired in accordance with NAVSEA S9086-CH -STM-010 /Ctl-7h

VI. Weld repairs shall be inspected in accordance wiuh

MI L-STD-278.

3.5.2.11 CoolinE element:. The cooling elemen~ shall be the extended surface

cvue consistin~ of tubes expanded into fins with a sin Ele header. The cooling. .
element shall have eight rows OE tubes staggered in the direction OE air flow.

The tubes at the return end of che cooling element shall be connecced with U-bends

or hairpin tubes. The cubes at the supply end of the cooling element shall
cerminace ac and be rolled into tbe supply header place. The brazed joints of tbe

coo Ling element shall be in accordance with 3.5.2. lL .8.

3.5. 2. L1.1 Tubes. U-bends, and bairoin cubes. Tubes , U-bends, and hairpin
cubes shall be in accordance with cab Le 11 and Drawing 803-5001031. U-bends shall
have .an intsrnal diameter ac Least equal co ~he inside ciiamecer of tbe cube.

3 .5.2.11.2.1 Box header. A single, removable box Lype header shall be

~asketed and boLted to tbe supply end of rhe cooling element to Facilitate

cleaning the internal surfaces of the cubing and header. The header and gaske c

shall be in accordance wirb ~.ble 11, Drawing B03-500L03L, and as specified (see

6.2). The header shall be of corltir]~lntls-weldedconstruction. The header shall

JIso be in accordance with the following:

16
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(a) Dssi Ened for an opcrac ion pressure or at least 100 lb/inz

(b) Baffied for cioubl~ serpentine circuitry.

(c) Contain a 1/1, inch outside diameter (od) cubing connection in each

corner for draining and venting.

3.5. 2. L1 .2.2 SUP Plv header place. The supply header place shall be in

accordance with table 11 and Drawing BO3-5OO1O31 and have a minimum thickness of
3/[2 inch.

3.5. 2. LL.3 SLIDDIV and return connections Unless otherwise specified (see

6.2), the supply and return connec~ ions shall be siLver-bsazed, flanged

connections with preinserted rings in accordance with table II and Drawing

903-5001031. Flange sizes shall be in accordance with D-cawing 803-5001031.

3.5. 2.1 L.4 ~. DWS cooling coi Ls shall be provided with a means for

venting the cooling element in accordance with zable II and Orawing 803-5001031.

3 .5.2.11.5 ~. OWS cooling coils shall be provided with a means for

draining the cooling eLemenc in accordance with table 11 and Drawing 803-5001031.

The drain shall be Locaced ac the bottom of the header in a position low enough co

provide complece draining of the coil The drain shall be provided with a valve

mounted on the exterior of the coil. The water discharged from the valve shall be

routed to the drain pan to allow for visual indica~ion of the flow.

3.5. 2.1 L.6 ~. The fins shall be of the smooch continuous place type , in

accordance with cable II and Drawing 803-5001031. The fins shall be uniformly

spaced with the number of fins per linear inch of tube noc less than 7 or more

than 7-1/2 The fins shall have rolled collars with che tubes expanded into the

collars to form a permanent bond.

3,5. 2. L1.7 Ferrules. Ferrules shall be as specified in table II and in

accordance with Drawing 803-5001031. They shall be provided where tubes pass

through the return end sheet and intermediate cube sheets Tubes shall be

expanded into the ferrules to allow wear due co shipboard vibration and thermal

expansion and contraction of the tubes to occur between tbe ferrules , return end

sheet, and the intermediate sheets

3.5. 2. L1.B Brazing. Piping connections shall be brazed in accordance with

NIL-sTD-27B. Brazing procedures and the qualification of che brazer shall be in

accordance with MI L-STD- 248. Brazing procedures and che qualification of ~he

brazer may be in accordance with a nationally recognized brazing code if they meet

che require me”cs of cbis specification and the acceptance of the qualifying

activity.

3.5.2.12 Insulation. DWS cooling coils shall be insulated in accordance
with cable 11 a“d Drawing 803-5001031 for the sizes specified. An adhesive in
accordance with cable II shall be used co bond the insulation in place.
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3 .5.3.1 Iciencificac ion L~. Each cooling coil shal L be provided with an

‘h cable II and Drawing 803-5001031.identi.[ic<,tion pLc3ce in accordance xi. The

iciencifi.c.-irionPL. ICC. sbail bc color .ry Le II and shall conform to types A, B, D,
., or }1 OF tiIL-P-L5024 anti MI1.-P- L5O26/5. The physical dimensions of the

iclencificac ion plates shall be equal to or less. cba” cbe dimensions of a size ?Io.

LO plate in accordance ,.#icbMI I.-P- L5O2&

3.> .3.1.1 Plate informa ccon. The ictsntificacion place shall contain the

Eollowing in~ormacion:

(a) Nomenclature.

(b) Size.

(c) Parr or ide”cif::ing number (see 6.5).

(d) compo”enc identification number.

(e) Co”tract or purchase order number.

(f) Xa”ufacturer’. par, number, name, aml address

3 .5.3.1.2 T.{pe desip.nations. The ietters DKS shall be added after che size

desig”acio” co designate that the coil is cons~ructed for use with seawater. In

adciicion co the type desig”acio”, che ietcers PIor H shall be used CO designate

chat the coo Ling coil is constructed of nonmagnetic or mag”ecic material and shall

be added after the type ctesignacion. as applicable.

3 .5.3.2 Painting. Interior and exterior surfaces of cooling coils except

che coo Ling elements and chose surfaces constructed of brass, copper, coppe~-

nicksl alloy, or stainless steel shall be thoroughly cleaned and coated as

follows :

(a) One coat of pr,:creacmen~ coacing in accordance with DOO-P- 15328

(b) Two coats of zinc chroma~e primer in accordance with TT-P-645.

3 .5.4 m. Sizes of OWS cooling coils shall be numbered 57 and 58 and
Limited to chose specified o“ Drawing SO3-5OO1O31 (see 6.2)

3.5.5 Physical dimensions. ,Mouncing dimensiom , tolerances duct flange

connections , and cube spacing shall conform to Orawing 803-5001031 for the sizes

specified.

3 .5.6 m. ‘The weights of OUS coo Ling coi Ls sha Ll be as specified on
Drawing 903-5001031.

3.6 Cravicv, cLass 3 ,ciiLied water (GLT) coolin~ coils

3.f. L }l.ateri.,ls ,Macerials for use in che construction of GW cooling coils
sba LL be in accordance with c,.ibLe 111 a“d Drawing s3S03- 532636 (see 6.2).
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TABLE III class 3 (GW) coolinc coil materials

Application Materials Specification

Frame , drain pan, tube

sheet:

Magne Kic Galvanized steel ASTM A 525

?!omagnetic 316 stainless scee L ASTM A 240, A 269,

A 276

Couplings:

Magnet ic Corrosion-resisting,

passivated steel

Nonmagnetic 304 stainless steel N/A

Fas Keners Brass N/A

Support channels :

Magnetic Galvanized steel ASTM A 525

NOnmagne tic 316 stainless stee L ASTM A 2~!0, A 269,

A ’276

Cooling element:

Tubes , U-bends , Seamless copper tube ASTM B 8B

hairpin cubes

Fins Electrolytic cough-pitch ASTM B 5

copper

Ferrules Copper ASTM B 111

Identification plate Aluminum N/A

3 .6.1.1 Corrosion vrocection. Brass copper galvanized steel, and
stainless steel are considered corrosion-resisting materials for this application

When the corrosion resistance of the stainless sreel is degraded by fabrication

processes, it shall be restored by heat treatment. Parts fabricated from other
than corrosion-resisting materials shall be procecced against corrosion after
fabrication by chemical treatment, electrolytic processes, pla Cing, or specified

paints The following methods are considered to provide adequate corrosion

protection when properly applied:
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(~) Hoc-dip gal.:nni::inq,i,,Jccol-ci:lnccuich ,\STH A 123 ,wi,~i,~he spelcer

conforming co spcci; ,ll,i~i>grad? of ASTil B 6.

(b) Electroplating vich zinc in accordance .witb ASTM B 633, L_olLo&,ed b;<

a chromace crsacmcnc conforming ‘coASTM B 201.

(c) l{ot phosphoric or chromic treatment, or a coating of primsr in

.acco~-d.antewith 00 D–P-L 5328 followed b.v two coacs of pl-imer

conforming co TT-P-66k

3 .6.1.2 Nonmapnccic marc!:iaL. When normmgnecic coo Ling coi Ls are specified

(.CU 6.2), parts norma LL;> fab I-Lca Kcci of gal.,anizcd steel shall be Fabl-icaced of

stainless steel in accordance with tah Le III and Ora.uing s3B03 -532636. Tbs

stainless steel shall ha~.,e.a [~~rmcabiLi~;J of less Chan 2.(1 after fabrication.

3 .6.2 Oes iEn and conscrucc ion, ~U coo Ling CO:IS sha LL be designed and

constructed LO use ch iLLed wat:er as a cooling fluid. Unless otherwise specified

(see 6.2), GW cooling coils shall be conscrucced in accordance with Orawing

s3803-532636.

3 .6.2.1 q. The frame for CW cooling coils shall be of contimmus weLd

conscruccion in accordance with table 111 and Dravin S S3803 -532636.

3 .6.2.2 Drain pan. The drain pan for G’.Jcoo Ling coils sha LL be of

continuous weLd construc Kio” in accorcla”ce with table 111 anti Ora,wing

s3B03-532636. Tbe drain pan sba LL be boLced co che frame for easy access and

removal Couplings in accordance with tab Le III and Orawing s3803- 532636, shal L

be attached to the drain pan for connection co che appropriate shipboard drainage

system.

3 .6.2.3 Tube sheets. The cube sheets sha LL be in accordance with cable 111

a“d Drawing s3803 -532636. Each cube sheet shall be attached co rhe frame with

continuous welds Distances between tube sheets shal L not exceed 19 inches

3 .6.2.6 Fasteners. BOLES, nuts, scuds, screws, and all other fasce”ers as

may be used in the construction of GW cooling coi Ls shall be in accordance ,with

table 111 a“d Orawing s3803-53?636. Self-capping sbeec meca L screws shal L “OK be

used. Threads s.ball be coate<i with a“ a“ci -seize compound that conforms to

MI L-A-907 when “onmag”etic mater iaLs are used in the comstruccion of che cooling

coil.

3 .6.2.5 S“PD orc cbcanncl. Supper L channels in accordance with cab Le 111 a“d

Drawing S3803- 532636 shall be used to mount the coil co cbe overhead deck.

SLlppOKt cb=n”el~ sbal L be attached to the frame wic)l ~o”ci””o”s ~eLd~ i“
accordance with Orawi”g S3803-532636.

3 .6.2.6 Welding, ‘The surfaces of aLL pa~tS t“ be welded shall be free fCOlll

Kusc, sca Le, pai”L, zrease, and ocher foreign reactet- Welding sl)all be as

specified in ilIL-STD-2~*8 and N[L-sTD-278. Welding procedures and qualification of

the we Lder may be i“ accordance with .a nationally ~.ecogni:ed ,welding code if Chey

meet the ~-equireme”cs oi this ..=Pecificaci on and cbe acccpcancc of the qua Lif;/illg
accivity.
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3 .6.2.6.1 Zinc-coated surfaces. Where zinc-coated steel is used for
Fabricating pares, the metallic zinc shall be removed from join~s and surfaces on

which welds are to be deposited and for a distance of 1 inch from the expected

CO&S. of che welds. In areas where the metallic zinc cannoc be removed and welding

over che zinc-coated surfaces is necessary, eleccrode types shall be in accordance

with MI L-ST D-2L8 and ,FIIL-sTD -278. Where zinc coating is removed or welded o>.er,

che area shall

thickness of 5

3 .6.2.6.2

established by

(a)

(b)

be coated with a cold galvanizing compound having a minimum

roils.

Weld defect correction. Weld defects that exceed the parameters

PL4VSHIPS 0900 -LP-003 -8000 shall be corrected through:

WeLd rework A procedure that will bring the pare into cocal

compliance with the drawing and specification requirements , does

noc diminish che thickness of the parent metal by more than 10

percenc , and does not affect the parent metal surface by more than

1/32 inch for 15 percent of the weld length or 12 inches ,

whichever is che least. Rework acrions may be completed ac the

discretion of the manufacturer.

Weld repair Repairs are required whenever a defect exceeds the

rework limits above A repair action, if successfully compleced,

will creace a serviceable yet not fully conforming unit. Cracks

shall be repaired in accordance with NAVSEA s9086-cH -sTM-010/’cH-74

VI. Weld repairs shall be imspecced and accepted in accordance

with i41L-sTD-278.

3 .6.2.7 Coolin$z element. The cooling element shall be of the extended
surface type consisting of interconnected tubes expanded into fins The coils

shall have Lwo rows of tubes staggered in rhe direction of air flow. The tubes

shall be interconnected with U-bends or hairpin tubes The brazed joints of Che

cooling element shall be as specified in 3.6.2.7.6. The cooling element shall be

circui~ed in accordance with Drawing s3803 -532636 for the sizes specified.

3 .6.2.7.1 Tubes, U-bends, and hairuin tubes. The tubes U-bends , and

hairpin tubes shall be in accordance with cable III and Drawing S3803-532636.

U-bends shall have an internal diameter at lease equal co che inside diameter of

the tube

3 .6.2.7.2 ~. The fins shall be of che smooch continuous plate type , in

accordance with table 111 and Drawing s3803- 532636. The fins shall be uniformly

spaced with the number of fins per linear inch of cube not less than 3 or more

than 3- 1/2 The fins shall have rolled collars with che tubes expanded inCO the
collars to form a permanent bond.

3.6.2.7,3 Ferrules Ferrules shall be in accordance with table III and

Drawing s3803 -532636. They shall be provided where tubes pass through tube

Sbsets.. Tubes shall be expanded into the ferrules to allow wear, due LO shipboard
vibration anti thermal expansion and contraction of the tubes to occur between the

ferrules , end sheets , and intermediate sheets

21
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3.6. 2.?.4 Brazing. Piping connections shall be brazed in accordaclcc with

:.![I..-ST27878. Brazinc procedures and the “ualificacion of che brazer shall be in

accordance with .MIL-~TD-2L’d. Brazing proccdurss a“d the qualification of the

hrazsr may be in accordance with a nacionall:{ recognized brazing code if they meet

chs requirements, of this specification and the accepca”ce of the qualifying

.activicy.

3.6.2. B Painting. Interior and exterior surfaces of cooling coils, except

the cooling eLemencs and ~ho.se su~-f.acescomtruc ted of brass, copper, copper-

nickel al lo;{, or stainless s.ceel .hal.l be thoroughly cleaned and coated as

follows:

(2) One coat of pretreatment coatins in accordance with DOD-P-15328.

(b) Two coats of zinc chromate primer in accordance vich TT-P-6L5.

3.6.3 -. Sizes of GU cooling coils shall be numbered lG, 3G, a“d 5G a“d

limited co chose specified on Drawing s3803- 532636 (see 6.2)

3.6. L Phvs ical dimensions Mounting dime”sio”s tolerances , and tube

SPacing sha LL cOnform co Orawing S3803 -532636 for ~he sizes specified.

3.7 Performance. DW cooling coils sha LL meet the requir.emencs specified i“

3.7. L through 3.7.5. DWS and G!J cooling coi Ls .shalL meet the requirements

specified in 3.7.1, 3.7.2, a“d 3.7,5,

3.7. L w. Cooling coi Ls sha LL pass rhe shock tests specified in L. 5.2

for grade A, class I equipment.

3.7.2 Vibration

specified i“ L. 5.3.

Cooling coils sha LL pass the enviromme”cal vibration

3 .7.3 Capacity. The capacity of the DW cooling coil shall be not less
the capacities listed in cable LV (see 4.5.4) for che following conditions:

enceri”.g water Cemperat”re equals 45 degrees Fahrenheit (“F) leaving water

temperature equa Ls 5L .67-F, gallons per minute (gal/rein) per to” of coo Ling equa Ls

3.6, and entering air temperature equals BO degrees dry buLb (DB)/67 degrees wec

bulb (WB) In lieu of these conditions, the conditions and capacities in NAVSF.A

S95L2-BS-f.lFt&OIO may be substituted as specified by che contracting activity (see

6.2). Tab Le IV shows capacity in FIBtl 1000 British Thermal Units (Bt”) per hour.

:lirflou is give” i“ cubic feet per minute (ft3/min) and feet per minute (ft/min)

tests

than
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TABLE 1~1 DW cooling coi~ capacities,

E
Airflow

Coil ft3/min

size (ft/min)

61 280 (491)

62 450 (500)

63 670 (L96)

64 975 (488)

65 1450 (&85)

66 2500 (500)

67 38OO (5o7)

68 5000 (500)

Leaving air

Temperatures

in OB/WB

5B.6/56. B

56.9/55.3

55 .3/53.8

55. 2/53.7

53. 1/52.5

52 .7/52.1

51 .1/50.8

51. 1/50.9

Capacity

MBH

9.02

16.47

27.26

39.97

63. L4

112.20

183.60

240.70

3 .7.4 Air distribution. The outlet air flow of the DU cooling coil shall be

uniform across the face of the coil as shovn on figure 1 (see 4.5.5)

3 .7.5 LeakaFe Cooling coils shall pass ch.e leakage test specified in

1$.5.6.

I 3.B Workmanship. Cooling coils shall be free from de feccs chat affecc their

appearance and operation. Tub; sheets shall “OK show cracks from punching or

forming, and fin collars shall not show cracks after cubes are expanded into

collars Fin edges shall be free of burrs and shall not be bent. Casing corners

shall be square. Flanges shall be parallel and smooch.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the

contract or purchase order, the contractor is responsible for the performance of

all inspection requirements (examinations a“d tests) as specified herein. Excep K

as otherwise specified in the contract or purchase order, the contractor may “se

his own or a“y other facilities suitable for the performance of the inspec~ion

requirements specified herein, unless disapproved by Lhe Government. The
Government reserves the right to perform any of the inspections set forth in the

spscificacio” where such i“spectiom are deemed necessary to ensure supplies A“CI

services conform to prescribed requirements.

4 .1.1 Respo”sibilitv for compliance. AL1 items shall meet all requirements
of sections 3 and 5. The inspeccio” set forth i“ this specification shall become

a pare of the contractor’s overall inspection system or quality program. The

absence of any inspection req”iremencs in the specification shall not relieve the

contractor of the responsibility of ensuring chat all prod”c~s or supplies

submitted to the Government for ,accepcance comply with all requirements of the

contract. Sampling inspection, as part of the manufacturing operations is an

acceptable practice to ascertain conformance co requirements , however , this does

not authorize submission of known

[nor does it commit the Govermnenc

de feccive ma~erial, eichcr indicaced or actual,

CO accept defective material.
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(a) Qualification izs?c. cion (see fJ.3.

(b) Oualic;, con fornmncc inspection (5CC 4.4)

/,.3 oualificac ion Lmspecciom Qualiiicacion inspection shall be performed

a~ a Laborator:[ accepcabls co ch? Government (see 6, 3) on sample units produced

with equipment and procecfurcs n.rmall;t used in production. Prior to rest

outhori.z.ation. cirawi”gs de Line 3tin3 th.z products covered by cbis spccificacio”

shal 1 be subrnicteci to NAVS E,+ For- L-c.viewand .apDrov.aL The drawings shall include

che following:

(a) tlethocfsand sizes of fasce”ing and clearances for installation

servicing.

(b) Suppleme”cary data nzcessary LO pennic shipyard imscalla~io”

wichouu manufacture r,s .assiscance.

(c) Total wei.e,btof each assembled cooli”q coil.

and

(d) Center of-gra”ic;< of each assembled c~o Ling coil.

(e) List of mater ia is.

4 .3.1 ~. The samp Le shall be taken ac random from each lot in

accordance with table V and sha Ll be produced with equipment and procedures

normally used in production. Tbe samp Le u“ic sbal L pass the qualification

inspections prior to acceptance by the Govemmenc and delivery of che First

cOo Ling cOil. QL,alificaciOn inspecci On sba L1 be performed on one coolinE coil of
each size to be m.a”uf.accu~-ed

Inspection

:roup A

Subgroup L

Visual and

dimensional

Subgroup 2

Inspection of

cleaning

Inspection of

packaging

rype

DW

r)ws

Cw

ALL

All

ReqLlireme”r

3,?, 3.3, 3.L

3.2, 3.3, 3.5

3.?, 3.3, 3.6

ill

5,1, 5.?, 5.?

“esc method

6.5.1

(,.6

<,6

,ualificacion

x

Quality

conformance

:<

:{

:<

?(,
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TABLE il. Qualification and qual it,{ conformance inspection COncinu*d.

Inspection

COUP B

Capacity

Air

distribution

Leakage

Coup c ~

Shock

Vibration E
rype Requirement

DW 3 .7.3

DW 3 .7.4

All 3 .7.5

All 3 .7.1

All 3 .7.2

;esc method

4.5.4,

4.5.4. L

4. 5.5

4 .5.6

6 .5.2

6.5.3

Quality

qualification conformance

I ~ For series 60 DW cooling coils, qualifying size 64 also qualifies sizes 61,
.—

62,

I and 63; qualifying size 66 also qualifies size 65; and qualifying size 68 also

qualifies size 67.

4 .3.2 Inspection routine. Sample cooling coils shall be subjecced to the

qualification inspections specified in table ‘J. Qualification will not be granted

if the requirements examined in the group A, B, and C inspections are nor met.

4 .3.3 Failures Failure to pass all inspections specified in table V shall

be cause for refusal of qualification. The ability to rework failed samples shall

be at the discretion of che qualifying activity.

6 .3.4 Retention of qualification. Retention of qualification is achieved by

testing the cooling coil every 5 years for capacity and air distribution in

accordance with table V. Manufacturers shall submit test data to NAVSEA for

review and approval. It shall be determined, by NAVSEA discretion, which sizes of

coo Ling coils shall be cesced.

4.6 Quality conformance inspection. Quality conformance inspection shall be

performed by the concraccor on samples selected from normal production locs of

qualified cooling coils.

L.(J.1 ~. Cooling coils of che same type, class, size, and composition

from che same production run shall be considered a lot.

4 .4.2 ~. Sample cooling coils shall be selected at random from each

10C in accordance with table VI.
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TABLE VI -n~. for qualit., conformance insDs<ccion

De f?cci,Jc cooling coils

Lot size Sampi? size

number number Acceptance Rejection

of unirs of units numbe r number

1 to 13 All

1/, co Lo 13 0 L
(,1 to lLrJ 22 1 ‘2

111 to 300 30 2 3

301 and above 36 L? [,

4.6.3 Inspection ro”t inc. Sample units shall be subjecced co tbe q“alicy

conformance inspections specified in table V.

4.(,.1, Rejected Lots. If a lot is rejected, the contractor may correct or

screen out the defective units, and resubmit tbe lot for acceptance The

concrac:or shall disclose chac che resubmic~ed 10C was rejected. All cooling

coils in a rejected lot shall be i“specced.

(,.[4.5 !~oncomp~iance. If a sample fails co pass group A inspections, the

manufacturer shall notify the qualifying activity a“d the cognizant inspeccio”

activity of such Eail”re a“d cake corrective accio” o“ the marerials or processes,

Or both, as warranted, and on all units of product which can be corrected a“d

which were manufactured with essentially rhe same materials and processes, and

which are considered subject co tbe same failure Acceptance and shipme”c of ‘the

product sha Ll be disco” ci”ueci u“~il corrective ac~io”, acceptable co the

qualifying activity , has bes” cake”. After the corrective action has bee” raken,

group A inspections shall be repeated on additional sample units (all exami-

nations , or the exami”atio” which the original sample failed, at the option of the

qualifying activity). In the event of fai Lure after reinspection, i“formacio”

concerning the Eail”re shall be furnished to the cognizant inspection activity and

the qualifying accivi Ky.

4.5 Examinations a“d tests

[,.5.1 Visual and dimensional exarninacions. Each cooling coil seleccsd i“

.accorciance with 4.3 or {L.4 shall be examined a“d measured co verify compliance

,wich che require me”cs. of this specification. The classification of de fec:s in

cable VII is tbe minimum tba~ is to be considered in the examinacio”. Any cooling

I coil that conca ius o“e or more defects shall be rejected.
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T,AB1.EVII Defects.

:ricical: ?Ion? defined

Major

LD1
L13~

103
10(,

105

L06

L07

108

109

110

111

112

113

114

115

116

117

L18

119

120

121

~~z

123
1~[,

125

126

127

Size, class, and type noc as specified.

Ph; wical dimensions not as shown in drawings or limiting

dimensions exceeded.

Materials defective or not as specified.

P1OC i“ accordance with approved drawings

Incomplete componenc parts missing or improperly assembled.

Corners OE flanges not smooth and airtight.

Flange holes for duct not as specified.

Tube sheets exceed 26- inch maximum spacing.

Coil baffle (as applicable) missing or not as shown i“

drawings

Drain pan missing or not as specified.

Drain tubes “ot secured co the coil.

Hose connections on drain pan (as applicable) not as shown in

drawings

Bolts, nuts, and screws not tight or mi.s.sing (parts shall be

properly Ea.sce”ed a“d secured)

Mounci”g dimensions for mounting hangers or support channels

not as specified.

Welding incomplete , “OC continuous , “OC free of cracks , no”-

fusion, heavy porosity , heavy undercut , slag inclusions

improper weld me~al

Tube construction not as specified,

Tube wall thickness or header wall thickness less than

speci Eied minimum.

U-bends “or mai”taini”g minimum wall thickness or internal

diameter.

Header end disc a“d end disc plate (as applicable) not as

shown on drawings

Connection sc”b of header (as applicable) not secured co coil

frame

Fin ~hickmss and spacing not as specified. or fins’ not tight

on tubes

Ferrules missing or noc as specified.

Fin collars and cube sheets not free of cracks and burrs

Supply a“d recur” co””eccions noc s.ec”red to Erame or casing.

Vent a“d drain lines (as applicable) “ot as show on sca”dard

drawing.

BrazinS material noc as specified or brazing of poor quality.

Thermal insulation (as applicable) missing or “OK as

specified.
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128 Painting (as applicable<) non-conforming,

L2!J Marking, i<isntificac ion plate incomplete, mis.sins, not

permancnc illegib Le, or not as specified.

130 Workmanship not con fol-mins co the specification.

:.lino~-: !Ione de fi”cd

1,.5.2 Shock CE!SC. Cooling coi Ls shall be shock tesceci on the medium weight
machine as specified For type A in accordance vich ,HIL-S-901 if its weigh~ with

fixture a“d mounting bracket e:<ceeds 550 pounds or if the moun~i”g bracket extends

beyond che anvil : otherwise they shall be shock tested on che Light weight

machine as specified for type A in accordance with MI L-S-g Ol. A hydrostatic

prsssure of at lease 10D Lb/ir,2 shall be maintained on che cooling element of the

cooling coil during the shock tests. The shock test shall be conducced prior co

the tests specified in 4 .5.3 t.brough ~L.5.6. F,lrcher Cescing shall no~ be

performed until the cooling cc,i.1passes the shock :esc. Evidence of fragmencacion

or missile eEEeccs of pares, dcforrnacion of pares that ,~iLl cause accive

incerfece”cc between parts., 01- leakage of the cooling eLeme”c, sha LL be cause for
l-sjectio”.

4 .5.3 Vibration test. Cooling coils shall be subjected co type I

c“vironme”tal vibration cescs as specified in MI L- STD- L67 -L. The exploratory

vibracio” c.sst specified in ,YII.-sTD-L 67-1 shall include fL-eqUen Cie.C,up co and

including 33 hertz (liz) ac chc, cable amplitude specified therein, The vibration

test shall be conducted prior co the tests specified in 4 .5.4 through 4.5.6. The
cooling coil shall not be damaeed or malfunction as a result OF environmental

vibration.

4 .5.4 Capacicv Cesc. W!t?n specified, D!Jcooling coils shall be tested in

accordance with AS HRAE 33 co determine the capacity at conditions specified i“

?. 7.3. Coils cbac fail co meet the minimum requirements of 3 .7.3 shall noc be
of Eered for de Livery.

&5.&L Alcernace Lcsc conditions. [f ccscs arc. co,,<iucced at conditions

Ochet- ch.an those specified in 3. 7.3, .am.a”uf.accurer .sh.alluse chc procedure in

AR I t,LO to calcula~e the air :;ide ~bermal c-esiscance. Four nonsensible and four

sensible cooling Load tests, as required by AR1 LIO and [e5Eed in accordance with
ASliRAE 33 sha LL be used for rarinz ~he coil,

!l.5.5 Air ciiscribucion I:csc. Tbe OUCLEK air flo,u shall be tested co en.s~lre

u“i~o~-m .ai~-dis~ribucio” ac~-o:;s che face of the coil. Aix velocity across the

face of che coi L during this r:esc sha LL nor be less than 400 fc/mi”. The air
distribucio” cesc sha LL co”sisc of taking ei~her air velocicy meas”reme”cs with a

measure rnencs with a picoc
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tube HeasLIremencs shall be taken at points show on figure 1 using Ehe 16 P~,i,lc

traverse method. Measurements shall be taken not ❑ ore ~han 12 inches from cbe
coil face. The average air velocity shall vary not ❑ ore than 20 percent betveen

any quadrant of the coil face Measurement techniques shall be in accordance with

I SW.CNA Test inE. BalancinP. and AdjuscinK of ‘environmental Svstems.

I
L. 5.6 Leaka=e rest. The cooling coil shall be cesced in accordance wirh

ASME Boiler and Pressure Vessel Code, section VIII , division 1 for a working

pressure of 200 lblinz for D!J and GW coils and 73 lb/in2 for OWS coils. The

cooling element shall be drained and filled with air or gas at a pressure no: less

than 50 lb/in2 and immersed in water to determine whether leaks have developed.

Any cooling coil i“ which there is evidence of leakage when tested shall not be

offered for delivery.

4.6 I“sDecti On of packa Eing. Sample packs and che inspection of preser-

vation, packing and

the requirements of

marking for shipment and storage shall be in accordance with

section 5 and the documents specified therein.

5. PACKAGING

requirements sDecified herein aDDlv Onlv for direct Covernmenc(The packaging .. . .
acquisition. For the ~xcenc of ap~licabilit:f of the packaging requirements of

referenced documents listed in section 2, see 6 .7.)

5.1 Preservation. Preservation shall be level A or commercial as specified

(see 6.2).

5 .1.1 Level .4, Each cooling coil shall be cleaned by process C-1, dried by

procedure D- 1, and unit protected in accordance with method IC of MI L-P- 116 and as

follows :

(a) Each coil shall be flushed to remove flu??, loose particles , dirt

and oil. Flushing for cleanliness shall be accomplished prior co

hydrostatic testing.

(b) Each coil shall be thoroughly drained and blown out by clean, dry,

compressed air.

(c) Open ends of the coil piping shall be sealed to prevent the

entrance of dirt and moisture.

(d) The Eim shall be protected to prevent damage during shipping and

handling.

5.L.’2 Commercial. ConuneKcial packaging (cleaning, drying, prese~acion, and

unit pack) shall be in accordance with ASTM O 3951.

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

5.2. L Gs”eral reauiremencs for levels A. B, and C. Containers selected

(see 5.2.2) shall be of minimum weight and cube co”si.ste”t with the procectic>n

required, and of ““iform size.
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5 .2.1.1 Anchor ing., blgckine hracin~ and cushioning. Anchoring, block in~.

bracing, and cushio”inx of the container concenc. shal~ be in accordance with the

append i:< Co ~he concainer specification and !IIL.STD-1186.

5 .2.2 Leve Ls ,+, B, and C containers. Each cooling coi L preserved as

specified (see 5.1), shall be indi.~idually packed in an ext.?rio L-wood or plj”-’00d

box or trace shipping co”cxi”er, for che level of packing specified (see 5.2) in

accordance with table VII e:xterior shipping container requirements, of
>[1L.5TD.2073. ~, ~PPe”dix C, ~nd herei,l Unless otherwise specified (see 6.2)

concainer scl-cctio” a“d options sh.al1 be ac the concr.actor’s opr ion.

5 .2.2.1 Case liners , clos LIre and &,ross ,weip,ht

5 .2.2.1.1 Caseliners. b-be” specified (see 6.2) level A shipping containers

con~aining icerns preserved commercial (see 5. L.2) shall be provided with wacer -

proof caseliners i“ accordance with MI L-sTD-2073-1.

5 .2.2.1.2 Closure. Container closure, reinforcing, or bandi” E shall be in

accordance with the applicable co”caincr specification or appendix chereco

5 .2.2.1.3 Weie.ht. wood , plywood, a“d cleated type concai”ecs (boxes)

exceeding 200 pounds gross weight shall be modified by the addition of skids i“

I accocda”ce with ,HIL-sTD-2073- 1 and the applicable contai”ec specification or

I appendix chereco

I 5 .2.3 Commercial. Each cooling coil preserved as specified (see 5.1) shall

be packed for shipment in accordance with ASTM D 3951 and herein.

~

5 .2.3.1 Co”tai”er modification. Shipping containers exceeding 200 pounds

gross weight shall be provideti ,~ith a minimum of two, 3- by h-inch nominal wood

=kids Laid Elac, or a skid- or sill-type base which will support the material and

facilitate handling by mechanical handling equipme”c during .sbipmenc, stowage and

storage.

5.3 Marking, leve Ls t\, P, C, a“d commercial. [n addition to any special

marking required (see 6.2) interior (u”i~) packs a“d shipping containers shall be
marked for shipment and .storag,e in accordance with MI L-STD-2073-1, appendix F.

6. NOTES

(This section contains information of a ,gencral o~- c~.planacory n..icurechat

may be helpful, buc is noc mandatory. )

6.1 [nce”ded use DLLCt :ype and gra”ity :ype air cooling coils are inc~”cied
for use in beating, ve”tilatin~, J“CI air conciicionin~ systems o“ hoard Navy ships.

6.2 AcaLlisi~ion rcqui,-cmcnts. :Acqui.iKion documents must specifY che
CoLlowing:

Downloaded from http://www.everyspec.com



:IIL-C-2939F(SH)

(d)

(b)

(c)

(d)

I (g)

(h)

(i)

(j)
(k)

Title, number a“d ciat.s!of chi.s specification.

issue of Do DISS to be cited in the solicitation, and if requi~-ed,

che specific issue OE individual documemcs referenced (see 2. L L

and 2.2).

Type , class , size and composition required (type and class see 1.2;

size see 3.4.3, 3.5.4, or 3.6.3; composition see 3 .5.1 and

3.5.1.2. or 3. 6.1 and 3.6.1.2).

,Modificat ion for special application, iE a cooling fluid other than

as specified is to be used, or if construction is other than as

show” o“ applicable drawings (see 3.L.2, 3.5.2, a“d 3.6,2).

For DWS coils, if a removable box type header is to be attached to
the recur” end of the cooling element (see 3.5.2.11.2.1).

Supply a“d return connections if other than as specified or shown

on applicable drawings (see 3 .5.2.11.3 or 3.4.2.11.4).

For DW coils, capacity test conditions if other than as specified

(see 3.7.3).

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

Container .selectio” if other than concraccors option (see 5.2.2)

When caseli”ers are not required (see 5.2,2.1.1).

Special marking required (see 5.3)

6.3 Qualification. With respect co products requiring qualification, awards

will be made only for products which are, at the time of award OE contra cc,

qualified for inclusion in Qualified Products List No, 2939 whether or not such

produces have accually been so listed by that da~e. The attention of the

concraccors is called to these requirements , and manufacturers are urged to

arrange LO have the produces that they propose to offer co rhe Federal Government

tested for qualification in order chat they may be eligible to be awarded

concracts or purchase orders for the produces covered by this specification. The

accivity responsible for the Qualified Products List is che Naval Sea Systems

Command, SEA 55Z3 , Department of che Navy, Washington, DC 20362-5101 and

information pertaining co qualification of products ❑ay be obtained from that

.accivicy. Application for qualification tests must be made in accordance with
“Provisions Governing Qualification SO-6” (see 6.3. 1)

6 .3.1 Copies of “Provisions Governing Qualification SD-6” may be obtained

upon application co Commanding Officer, Standardization Documents Order Oesk,

I

BLDC. 40, 700 Robbins Avemw, Philadelphia, PA 19111-5094.

I 6,4 Oefective units, If che number of ciefeccive cooling coils in any sample

?xceeds the acceptance number in table VI for char sample, the 10C represented by

che sample should be rejected

6.5 Part or identifyi”v number fPINj.. Cooling coils should be identified by

~

a code munber arranged seq”enc ially by Military specification, class, size, and

composi~ion as defined i“ 1.2 and che following example:

31
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II

k
Class

?lilitary specification

inch-pound id.zncifier

6.6 Cross-reference of class ifica~ ions. Table VIII cross-references che

coo LinS coil classifications used in the superseded issue of this specification co

che new issue

TABLE VIII Cross-reference of classifications,

HIL-C-2939E(SH) MI L-c-2939 F(s H)

Type 1 Cooling coil, air Duct

Style A DLIcr DIsco?!TINu Eo CLASSIFICATION

Class 1 Chil Led water (OW) Class L Chilled water (DW)

Size

Class 2 Refrigerant: (DF) DISCONTINUED CLASSIFICATION

cLass 3 Seawater (OWS) Class 2 Seawater (DWS)

Size Size

Composition x Hagnecic Composition M Hag”etic

Composition b Norunagnetic Composition PI Nonmagnetic

sty Le B Gravity Cravity

Class L Chilled I.’ar:cr(GW) Class 3 Chilled water (GW)

Size

Composition M - Magnetic

Composition N Norunag”ecic

CLas. 2 Refrigera”c (GF) DISCONTINOEO CLASSIFICATION
Size OISCONTINTJED CLASSIFICATION
Composition a Hagnetic DISCONTIPTDEO CIJ.SSIFICATION
Composition b ?lonrna~nstic DISCONTIIKIEO CLJ\SSIFICATION

T::pe 11 Uni~ coolers DISCOPITINUED CLASSIFICATION

Class 1 Chi Lied wate, (UW) OISCONTINUEO CLASSIFICATION

class 2 Rsfrigeranc lUF) OISCONTINUEO CIASS1FICATION

Sizs OISCONTINOEO CLASSIFICATION

Composition a - ?lagnccic OISCONTIPTLIEO CLASSIFICATION

Compos ition b - >Ionrnngnecic OISCONTI!NJEO CLASSIFICATION
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6.7 Sub-c oncraccscl Macsrial and Dar Cs. The packaging cequiremencs of

cefcrenceci documents listed in secc ion 2 do not apply when material and pares at-s

acquired

separate

6.8

by tbe contractor for imorporation into tbe equipment and lose their

identity when the equipment is shipped.

Subiect term (kev word) listing.

Air conditioning

Chilled water

Dehumidifying

Heat exchanger

Heat transfer

Heating

HVAC

Seawater

Ve”cilacio”

I 6.9

revision
I ex~ensiveness of the changes

Chan,ues from previous issue Marginal notations are nor used in this

to identify changes with respect to tbe previous issue due LO che

I Preparing activity:

Navy SH

(Project 4130 -N309)

33
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

INSTRUCTIONS

1. The preparing activity must complete blocks 1, 2, 3, and 8. In block 1, both the document number and revision
Ietler should be given.

2. The submitter of this form must complete blocks 4, 5, 6, and 7.

3. The preparing activity must provide a reply within 30days from receipt of the form.

NOTE: This form may not be used to request copies of documents, nor to requesl waivers, or clarification of
requirements on current contracts. Comments submitted on this form do not constitute or imply authorization to

waive any portion of the referenced document(s) or to amend contractual requirements.

I RECOMMEND A CHANGE: ‘“>,yL:cy.,:;3yF; :HR)
2. DOCUMENT DATE fYYMMDDJ

3) l)eccmher 1990

. DOCUMENT TITLE L(lIJLIN[. [:oil, ~. ,\Ik, DUCT TYP17 AND GSb\VITY TY1>E, NAVA1, SillPtK)ARD
ENV [.liONNENT,\LCONT RO1, SYSTEMS

NATURE OF CHANGE (Idenc;fy paragraph number and include proposed rewr;m, ;{ pcxsible. A rrach ex?ra sheets .3 needed.)

i. REA50N FOR RECOMMENDATION

L. SUBMITTER :.
,, NW+ {La%. ~,y?f,. fnlcjaO : , ;} ;&:, 0R~~lZAT10P4

,..

A00fK5$ (In+++ <@C*e) ,. .d,;, .~wfiONf [L@ti, +ea C*), .:;:<,;; ;?:,,!DATE ~w~?,:..;~>j:;<:<

~i}. C@&@ ~’...<!”3 ,.. + ~. 5., ~!jji~ :~:j._J;jj;;+i;ix;x:i.?

. ; :@) AUTOVON:” ; !+ $:<$“;..jj:jf; .;::j::~~~:; g::jii%;~xi;i;iji;x:ii;:
:: (I?. a~ibfe)’ ““:{ <; :.’’:{;: :.;.. :’:.;;;;:;; ::.’:::j;*~:~~:~;i!:;:JR::?i.!::$

1. PREPARING ACTIVITY
,. NAME ieClln.Lc:*L 1301[1t at LO1lta CC (Tp OC) : b. TELEPHONE WKlude Area Cede]

N,:. S;laVe!dl-a (SIN 56Yll) (1) Commercial (2) AUTOVON

‘LEAsE ,\ f)RESS ALL COKRESPNDENCE AS FOLLOWS : TPOC: (7o3) 613–5487 8-332–5487

;:ADDRESS (Ind.de Zip Code)
.c>mma”der , Nava 1 Sea Systems Command

IF YOU DO NOT RECEIVE A REPLY WITHIN 45 DAYS, CONTACT:
OefenSe Quality and Standardization Office

)cp:irtmenc ,:,i cl,. Navy (SEA 557,3) 5203Leesburg Pike, S.Ke 1403, Falls Church, VA 22041-3&66

Jasllingti, n, IIC 2036? –51OI Telephone [703) 756-2340 AUTOVON 289-2340

ID Form 1426, OCT 89 Pre.kws editiom are obmlere. ,, W,,
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