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MILITARY SPECIFICATION

Thic omprifinatinm jo annenvued far sion Las ¢hha ANisn] Cpon Cuictnesre Mpcansasvaad T ooe —odonn nen
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of the Navy, and is available for use by all Departments and Agencies of the
Department of Defense

1. SCOPE

1.1 Scope. This specification covers high pressure and hi-shock, type TA vaneaxial fan for use
in cooling the gas turbine enclosures of ship propulsion/generator systems.

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications and standards. The following specifications and standards form a part of
this document to the extent specified herein. Unless otherwise specified, the issues of these

documents are those listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and suppiement thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS
FEDERAL
FF-B-171 Bearings, Ball, Annular (General Purpose)
FF-S-85 Screw, Cap, Slotted and Hexagon Head

Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of use in
improving this document should be addressed to: Commander, Naval Sea Sysiems Command, SEA 5573,

Department of the Navy, Washington, DC 20362-5101 by using the self-addressed Standardization Document
Improvement Proposal (DD Form 1426) appearing at the end of this document or by letter.

AMSC N/A FSC 4140
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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Screw, Cap Socket-Head

Screw, Machine: Slotted, Cross-Recessed or Hexagon Head

Setscrews: Hexagon Socket and Spline Socket, Headless
Washers, Lock (Spring)
Washer, Flat (Plain)

Fiberboard; Corrugated and Solid, Sheet Stock (Container
Grade), and Cut Shapes

Shock Tests, HI (High-Impact); Shipboard Machinery,
Equipment and Systems, Requircments for

Electric Power Equipment, Basic Requirements (Naval
Shipboard Use)

Studs, Bolts, Hex Cap Screws, Socket Head Cap Screws and
Nuts

Coating, Metallic — Ceramic

Definitions and Basic Requirements for Enclosures for
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IECLIIC ana piCCironic £quipment

E
Mechanical Vibrations of Shipboard Equipment (Type I —
Environmental and Type II — Internally Excited)

Weldin

W 1g and Casting Standard
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MIL-STD-740-2 Structureborne Vibratory Acceleration Measurements and
Accentance Criteria of Shinboard Eguipment
Acceptance Criteria pboa quip
MIL-STD-1399, Interface Standard for Shipboard Systems, Electric Power,
Section 300 Alternating Current (Metric)
/YT 1 ) 1 PR | Y Y N ) 1 1 S s —~ ~ A Jh ISP Jb RPN AL
(UnIcss OotnCrwise 1ndaicatcd, copies Ol 1€dcral ana miltary SpeCiuications dnd standardas arc avauidoic
Cmnme al o Qo d At TN b Mado Al MC1I - ATY TNN D AL L Ao ~ DL 1 1olasn
HTOI LNC OldlludiulZdiioln 1JOCUIIICIIL UIUCTE 1LJOMK, DuUlidl lg 4L, /UU ROUUIDD AVCIIUC, rlllldUClPllld,
PA 19111-5094.)
2.12 Other Government drawings and publications. The following other Government drawings
and publications form a part of this document to the extent specified herein. Unless otherwise
¢ those cited in the solicitation.

NAVAL SEA SYSTEMS COMMAND (NAVSEA)

804-6397382 Fan, Vaneaxial Gas Turbine Enclosure Cooling

PUBLICATIONS

CONRA_CTT_ QTN _N1N Walding and Alliad Dracageag
W IIUOUTLL1ITO 1 1VATU LY vy \.luxus allud MNIIICU 1 LTUCOLDILD
CH-074. VI

1-074, VI

2.2 Non-Government publications. The following documents form a part of this document
to the extent specified herein. Unless otherwise specified, the issues of the documents which are
DOD adopted are those listed in the issue of the DODISS cited in the solicitation. Unless
otherwise specified, the issues of documents not listed in the DODISS are the issues of the
documents cited in the solicitation (see 6.2).

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

A 153 Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; (DOD adopted)

W
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B 26 Standard Specification for Aluminum-Alloy Sand Castings; (DOD adopted)

B 209 Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate;
(DOD adopted)

B 211 Standard Specification for Aluminum and Aluminum-Alloy Bar, Rod, and Wire;

(DOD adopted)

B 633 Standard Specification for Electrodeposited Coatings of Zinc on Iron and
Steel; (DOD adopted)

(Application for copies should be addressed to the American Socicty for Testing and Materials,
1916 Race Street, Philadelphia, PA 19103.)

AIR MOVEMENT AND CONTROL ASSOCIATION (AMCA)

210 Test Code for Air Moving Devices
300 Test Code for Sound Rating

(Application for copies should be addressed to the Air Movement and Control Association, 30
West University Drive, Arlington Heights, IL 60004.)

(Non-Government standards and other publications are normally available from the organizations
that prepare or distribute the documents. These documents also may be available in or through
libraries or other informational services.)

2.3 Order of precedence. In the event of a conflict between the text of this document and
the references cited herein the text of this document takes precedence. Nothing in this document,
however, supersedes applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 First article. When specified (see 6.2), a sample shall be subjected to first article
inspection (see 6.5) in accordance with 4.3.

3.2 Material.

3.2.1 General. It is the intent of this specification that commercial materials be permitted for
fan parts. When not identified by Government specifications, steel and aluminum materials, other
than castings, shall be identified by American Iron and Steel Institute number or range of numbers
(for example, AISI 1008-1020) or by Aluminum Association number (for example, 5052). Chemical
or mechanical analysis is required only for castings.

3.2.2 Carbon steel. Parts fabricated of steel plate, including castings, shall be of carbon steel
having a surface smoothness suitable for electroplating.

3.2.3 Aluminum alloy. Aluminum alloy shall conform to the requirements in table I.

4
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Material Alloy Requirement
Plate and sheet 5086, quarter hard! ASTM B209, H32
5052, quarter hard ASTM B209, H32
6061, T4 or T6 ASTM B209, T4 or T6
Bars, shapes, rod, and wire 5052, quarter hard ASTM B211, H32
ASTM B211, alloy 5052,
H32
Sand castings ASTM B26, alloys 356-T6,
710.0, 712.0, T1, or 713.0

1o PR P e
Preferred for weided assembilies.

{
»
!

uscd motors.

3.2.5 Hardware. Hardware shall conform to commercial standards. The following specifications
are listed for guidance: capscrews, FF-S-85 or FF-S-86, as applicable; slotted-head machine screws,
FF-S-92; hexagon-socket, headless setscrews, FF-S-200; bolts MIL-S-1222; nuts, FF-N-836;
lockwashers, FF-W-84; and plain washers, FF-W-92. Fittings shall be of carbon steel, electroplated
with zinc to a minimum thickness of 0.0002 inch in accordance with ASTM B 633, class FE/ZN25.
High strength, above grade 5, fittings shall not be permitted.

3.2.6 Dissimilar metals.

~ P |

3.26.1 Fittings. Copper or brass fittings sh 'i be insulated from aluminum or aluminum alioys.

Asbestos papcr or similar absorbent material shall not be used in contact with aluminum or

m
v
:_

3.2.6.2 Faying surfaces. Faying surfaces of aluminum or aluminum alloy with like or dissimilar
metals shall be painted with one coat of epoxy primer, MIL-P-24441, formula 150 and a top coat
of MIL-P-24441, formula 151 before assembly. Total minimum dry film thickness for each coating
shall be 2 mils

3.2.6.3 Tapped holcs. Tapped holes in aluminum shall be avoided. When there is no practical
alternative, the thread shall be fitted with a corrosion-resistant stcel insert. The thread of the screw
shall be coated upon assembly with ceramic metallic coating in accordance with MIL-C-81751. Any
departures and non-use of corrosion-resistant threaded inserts shall be approved on a case basis.

33 Welding and allicd processes. All welding and allied processes shall conform to MIL-
STD-278, class M.

(9, ]
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33.1 Weld defects. Weld defects that exceed the paramcters established by NAVSHIPS 0900-
T D_.NN2_QANMMY chall ha ~Arractoad thranohe
AL "UUITOUUVU olidll UL LVUILIVLVILVU Lituupll.

a. Weld rework — a procedure that will bring the part into total compliance with the
drawing and specification requirements and does not diminish the thickness of the
parent metal by more than 10 percent 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 the

least. Rework actions may be completed at the discretion of the manufacturer.

b. Weld repair — repairs, in accordance with a Government approved procedure, are
required any time any defects exceed the rework limits above. A repair action, if
successfully completed, will create a serviceable yet not fully conforming unit. Cracks
shall be repaired in accordance with 4.5.2. Weld repairs shall be inspected in accordance
with MIL-STD-278.

3.4 Plating of carbon steel parts. After all welding, drilling, and machining operations have
been completed, steel assemblies which are not corrosion-resistant shall be piated by one of the
following methods:

Mmoo Dintiene crmnrilEonti e Maoce
T ITULCDD riat lg > 1icatiun lddS
Zinc electroplating ASTM B 633 FE/ZN25
Zinc hot-dip ASTM A 153 B
p ASTM A 153 B

Parts which can be disassembled shall be plated separately. Machining of the plating will be

permitted only as necessary for proper mating of parts; and when the pldlm}z is removed from an
area, that area shall be coated in accordance with ASTM B 633, class FE/ZN25.

3.5 Surface cleaning and painting.

3.5.1 Clecaning. Whenever practicable, cleaning shall be accomplished prior to assembly of
parts.

3.52 Painting. All exposed surfaces of fan wheels, interior surfaces of fan casings, exposed
surfaces of all parts in the air stream, exterior surfaces of motors, exterior surfaces of fan casings,
and conduit boxes not previously painted shaii be painted in accordance with 3.2.6.2, or in

Yy oOrn -

accordance with anomzmg process in accordance with MIL-A-8625, type I, class 1, nominal

n NN

thickness 0.003 inch.

3.6.1 Balance. Each fan shall be in satisfactory dynamic balance. The balance and vibration
amplitude shall not exceed the limits for type II bearing vibration as specified in MIL-STD-167-1
(see 4.6.5).

(@)
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3.6.2 Environmental vibration. Fan motors shall not be damagc( o
¢ I environmental vibration specified in MIL-STD-167-1 (sec 4.6.4).

typ
3.7 Identification.
3.7.1 Fan idecntification code. The size and characteristics of Navy standard gas turbine

enclosure cooling fan-motor units shall be designated by a code formed by alternate letters and
figures arranged in accordance with table II, as follows:

T T

TABLE 1I. Fan identification code’

Symbol sequence Characteristics Code Meaning

1 (letter) Type of fan TA Turbine enclosure
cooling vaneaxial

[o B4 -7 g | o, - T ciers A WY s e .3:,,‘4

< (1gurc) rdn SiZze ror Siz€ Cod Nominal A /min

see table II of standard air

3 (letter) Type of current A 60 Hz ac

4 (figure) Voltage and phase 4 3-phase, 440 V
60 Hz

5 (letter) Motor enclosure w Spray tight totally
€nciosed air over

6 (figure) Maximum ambient 6 65 °C

temperature

For example, TA17A4W6 represents a type TA, nominal 17,000 cubic feet per minute (f13/min) vaneaxial fan
driven by a 440 volt (V) 60 hertz (Hz), 3-phase, alternating current (ac), spraytight, 65 degrees celsius (°C) ambient

lblll}mldlulc lVdVy DLIVI(,C A motor.

3.7.2 Identification nlatcs, Identification nlateﬂ for fans havmo steel casmgs shall be of
corrosion resistant steel plate and shall be attached with corrosion resnstant steel rivets; those for
fans having aluminum casings shall be of aluminum alloy, attached with aluminum alloy rivets. The
background of the plate shall be etched and filled with black enamel, and characters shall be raised
and unpainted, except that the serial number shall be depressed in the metal by means of stamping.
Plates for all fans shall conform to figure 1. A duplicate motor identification plate shall be installed
on the outside of the fan casing. This plate and the fan plate shall be located in the line axially
with the conduit box or cable entrance. If there is insufficient space on the casing without drilling
through the fan race, the motor plate shall be located adjacent circumferentially to the fan plate.
It is acceptable to combine the fan and motor data in a single plate.
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3.8 Design.
381 General Fans shall conform to the requirements specified herein (see 6.3). Fans and
motors shall operate in any position on shipboard, mf.ludmo vertical (with fan hee.:l either up or

3.8.1.1 Aerodynamic design paramcters. The quantitics of blades and vanes shall be chosen
to avoid interacting frequencies within the audible range. The axial distancc between blades and
vanes shall be chosen with minimum noise amplitude as a prime consideration. The passing angle
between a blade trailing edge and a vane leading edge shall be at Icast 10 degrees. The maximum
blade tip clearance (radial cicarance) shail not exceed 1/4 of 1 percent of the casing minimum
inside diameter (see 4.5.10).

3.8.1.2 High impact shock resistance. The fan-motor units shall pass the shock test specified
in 4.6.8 for grade A class 1 equipment.

3.8.1.3 Interchangeability. In no case shall parts be physically interchangeable or reversible
unless such parts are also interchangeable or reversible with regard to function, performance and
strength.

38.1.4 Weight. The weights of the fan-motor units shall not exceed the limits specified in
c

TABLE III. Fan performance
Design
Fan Volume Tpin Inside flange Length Horsepower Maximum
size £13/min wG.! dimensions (in) maximum weight
(in)

TA4-1/2 4,500 18 19 34 25 645
TAS 5,000 10 19 24-1/4 12-172 331
TA17 17,000 20 32 40 80 1390
TA22-172 21,200 22 32 40 130 1500

ITotal pressure in watergauge.

3.8.1.5 Diameter and iength. The diameter and iength of the fan-motor unit shall be as
specified in Table III

3.8.1.6 Operating life. The equipment shall have an operating life of at least 223,800 hours
(equivalent to approximately 30 years of ship operation). Any parts identified as planned
replacement parts shall have an operating life, prior to replacement, of approximately 37,300 hours

e ¢}
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3.8.1.7 General shipboard conditions. General shipboard characteristics shall be as follows:
a. Power source — type I of -STD-1399, section 300, 440 V, 3-phase, 60 Hz.

b.  Capablc of operating satisfactorily in a weather air intake of a ship when exposed to
soaking atmospheric spray of seawater and rain.

c. Perform in accordance with the requircmcnts herein under ambient temperatures

between minus 29 and 60 °C, and relative humidity of 0 to 100 percent.
3.8.2 Fan casings and associated parts,

3.8.2.1 Material. Casings, flanges, and vanes shall be made from steel plate or they may be
included in a single casting of aluminum alloy.

3.8.2.2 Material thickness. Stccl casings shall be not less than 0.250 inch thick. Aluminum
casings shall be not less than 0.375 inch thick. The machined fan race area is not exempt from this
requirement.

3.8.2.3 Flanges. Flanges for duct connections shall be provided at each end of the fan casing.
These flanges shall be separate steel rings welded to a steel plate casing; rolled extensions of a
steel casing; or integral parts of a cast casing. The flanges shall be drilled as shown on Drawing
803-6397382 with equally spaced bolt holes straddling the conduit centerline and aligned in the two
flanges. An additional flanged connection may be provided at the manufacturer’s option for
stiffening large casings or to permit use of a heavier gauge fan race section. This extra flange shall

have the same bolting as the en

maximum for larger casings.

3.8.2.4 Direction vanes. Vanes for stecl plate casings shall be single thickness steel plate or
of steel sheet formed into airfoil shape. Each steel vane shall be attached to the inside of the
casing wall by means of a continuous weld on one side of the vane or by intermittent welds of
equivalent total length, staggered on opposite sides of the vane. On casings of cast construction,
airfoil vanes and a motor mounting flange shall be cast integral with the casing.

3.8.2.5 Motor mounting.
3.8.2.5.1 Face mounted. Motors shall be face mounted capscrews, (see 3.84.1.3 for

exccnuon) and shall bc removable _fwr maintenance The motor mguntma flange shal! be

weld on each side of each vane. A sccondary mounting or support may be provided between the
motor frame and the vanes or the casing to prevent excessive motor excursion, especially under
shock effect. In each of these mountings, damping of rotor vibration shall be achieved by avoiding
metal-to-metal contacts.

D
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3.8.25.2 Integrally mounted. Stator mounting may be integrally cast with fan casing Means
shail be prowdcd to prevent rotational and axial displacement of stator after insertion. If
mechanical fasteners are used, they shall be of corrosion-resistant material.

3.82.6 Watertightness. Casings shall be of watertight construction (see 4.6.6).
3.83 Fan impecller.

3.83.1 Material. The impeller, consisting of hub, web, rim, and blades shall be a one-piece
sand casting or permanent-mold casting of aluminum alloy conforming to 3.2.3. The blades shall
be of airfoil design.

3.83.2 Strength. Impellers shall have a safety factor of 8, based on the ultimate tensile
strength of the material. This applics to all parts of the fan wheels.

3.8.3.3 Hub inserts. A 300-series corrosion-resistant insert shall be installed in the hub of each
impeller. A keyway shall be machined in the bore of the insert. Inserts shall either be cast-in-place
or pressed into the impeller, as specified in 3.8.3.3.1 and 3.8.3.3.2.

3.8.3.3.1 Cast-in-place inserts. These inserts shall have an irregularly shaped outer periphery
and a circumferential groove or the equivalent to prevent all rclative movement (whether axial,
circumferential, or radial) between inserts and remainder of hub after being cast into the impeller.

3.8.3.3.2 Pressed-in-place inserts. Inserts for installation in the impeller castings shail be
flanged to permit securing to the impellers by means of through-bolting, or non-flanged by means
of setting screws positioned half in the wheel casting and half in the insert. There shall be an
interference fit of the insert in the impellers, requiring substantial insertion pressure or shrinkage
or both.

3.83.4 Design. To avoid unbalance, impeller shall be constructed so as to prevent retention
of water when the fan is installed vertically with fan impeller up or horizontally. Where strength

ramtiirane aente mar chad L f. A
requirements permit, a dished web faired into the rim is the preferred design since it meets the

moisture retention requirement and avoids the use of a separate nose piece. A web perpendicular
to the rim is acceptable. If a nose piece is used, it shall be of aluminum, either cast or formed, and
shall be match-marked with the impeller or shall attach to the impeller so as to assure reinstallation
in the same position relative to the impeller. The outside diameter of the impeller rim shall be at
least as great as the outside diameter of the motor mounting flange. If there is insufficient space
between blades for use of an impeller puller, means (such as puller holes) for removing the
impeller shall be provided in the hub.

3.83.5 Balancing. Balancing of the wheel shall be accomplished by removal of metal.
Sufficient rim thickness or cast pads on the inside diameter of the impeller rim shall be provided
for balancing the impeller.

10
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3.83.6 Impeller mounting. The completed impeller assembly shall b I 1 the k
motor shaft and held axially by either a tanged lockwasher and locknut or a heavy steel washer and
a cotter pin castellated nut. The outside diameter of the flat washer shall be greater than the
outside of the wheel hub insert. There shall be a slight positive clearance (loose fit) between the

wheel assembly and the shaft.

3
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3.8.4 Electric equipment.

3.8.4.1 Motors. In consideration of the cooling effect of the air stream, motors for vaneaxial
fans nced not conform to referenced motor specifications in regard to horse power rating of a
standard frame size. Motors shall not have excessive horsepower, but shall have sufficient torque

to stari the fans at 90 percent of rated voltage, and io drive them continuously without overloading
honm Foem dAaliccne: j0 abhacn &N ccnecnnmt ~F shn calcelonn.. m Anlcinem: an chnciremn A TMeancalica s ONY £207209
WIILIL 1all ULlvely Id aUUVE JU poilCiit Ul e HUHIuL ucyve y ad JIUWIL VIl LJ1IawlllY OUJ-LVUJIZT7 /004
NMnatare chall ha in arcardanca wurnth MTT _A_170&N
AYAULULD Dllail UL 111 davluiiudalive willil iviliL~lvi©l 1 uuuv
3.84.1.1 General requirements. The motors shall conform to the following:
a. Motor — 60 Hz, ac, integrai-horsepower
b. Service — Service A
~ Asvadiinsed fnsnsvnsmésizmn L& oM
(% LUToLert ier l[ICI wi - VU o
d. Voltage, phase, and frequency — 440 V, 3-phase, 60 Hz
e. Duty — continuous air gver
f.  Enciosure — Spraytight in accordance with MIL-STD-108
g. Horsepower/efficiency as follows:
Fan size Maximum Minimum motor
code horsepower efficiency (percent)
TA17 80 96
TAZ2-1/2 130 97
TA4-1/2 25 94
TAS 12-1/2 92
h ovnlutinons ner minute (riminm) — 36 {cunchronong) conctant eneed
h.  Revolutions per minute (r/min) — 3600 (synchronous) constant spced

i.  Type — Squirrel cage induction. With not less than 80 percent power factor full load

1. Slip — 1.5 percent maximum at full rated load and temperature rise

v J L Y e |
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k. Mounting — Motor; Face mounted by capscrews, or stator: Integraily mounted in fan
casing.

Insulation — Class B or F sealed insulation — Motor temperature rise shall not exceed
70 °C in 50 °C ambient or 55 °C in 65 °C ambient for class B temperature rise.

-~ NMMAtnr ctriintnirabarna natca lavale chall nat aveand tha lauale chawn Far tonma TT (n WMATT
Il. AVIULUL DL ULLULICUULIIC HHUDDU IUYUOID Dlidll 1TUL CALLOU LLIU TOUVUIDD DIHIUWIL LUL L P\a 11 111 Iviid.~
CTN. 7407 ar lawer when enecified hy auviliary manufacturer
D 1rs-7au-4L Ul aUWUOTD wiidlinl SpOUlinialCl Uy audAaliidly dialiiuiduiuicl.

n. Shock test — MIL-S-901, type A.

3.84.1.2 Motor shafts. Shaft shoulders shall be provided for axially positioning each bearing
and the fan wheel. Shoulder positioning is preferred for the rotor of the motors. Keys and keyways
shall be prov1dec1 on the shaft extension. The diameter of ihe snan extension shall be greater tnan

AT 0t oS b

the outside diameier of the insert in fan wheels havi g pressc in- place inserts. (Nuilree 1

2.
7

__________________ L aumrtnd ke cicime whanle untl ~act VTorma fmcmetc £2Q72 21N Tl nmd ~F sLo
quU]rCIIlCIll Imay DC avirica Dy Ubl 1¢ WNECIS wiln Ldbl-l 1-placcC HICIWL (3.6.5.3.1)). 111 na ot wuic
chaft avtancinn chall ha trantad far nica AF 2 lanknnt and tanagad laclwwachkhar Aar thraadad and drillad
Slldll CTALUILIDDIVIL diiall UL Licalcld 1uU1 oL Ul a ITUCAILIIUL allu tallfivu ITUVAVWAadiiLl Ul udllvaucu aliud Julliivu
far a cactallatad niit cattornin and cavu ctonl wacher If the chaft ic nat af carrncinn_recictant
101 d CadiCuaiCl 1idy, COUCTPI allu fiCaVvy STl WasiiCl, 11 iU Silait iS5 Ut Ut LOULTULIUIN-ICSIsLalit
material, the shaft extension shall be in accordance with 3.2.6.2, before mounting of the fan wheel

3.8.4.1.3 Motor end brackets. The material shall be cast steel, cast aluminum, nodular, or
malleable iron. The motor end brackets for the face-type mounting and the integral mounting
stator shall have the tapped mounting holes fitted with corrosion-resistant steel thread inserts and
a sufficient quantity of mounting series screws is provided. Means shall be provided for pulling or
prying brackets from the motor frame. Match mark depressions shall be made in the bare metal
(before painting) on the outer periphery of brackets and frame to assure duplication of the original
assembly.

3.8.4.14 Balancing. Precision with facilities for fine balancing. The preferred method of
balancing motor rotating asscmblies is by removal of material from the rotor or from discs provided
for this purpose.

LI Y B B < k Y - la o) 1 1 . 1 | .t 4 1 * 1 Py 1 . 1 1 111 1 Fod 1

3.5.4.1.0 Drains. lappe(l darain noies witn 1/s-inch metal pipe piugs snail b€ u rnlsnea ln €achn
NPC I TR T SR PR S RPN TIPS T S SR SRUIPUIE T SRS SRS T AL T S
bpr yl] JNL HIOLOI 1O Urdlll LU"UL"bdlL 11O UIC MHIOWOI WIICI UNC 1dil D 1IN LAdICA VClllLdlly, WILI 1dIl
csslaaal cion A Az e lhmsicanmtalle, TAae denlemnca e 'S PpT WS S, tnal cnnnltinm Facie Aenlian tom nema A
WIICCI up Ul uowlii, Ul llUllLUIlld“y Irul Uldllldgc k1 U1 NUIIZVIILAl pUblllUll, ourl drdalimn 111 ullicC CIliu
AF tha frama Ar An tha narinharge tn Ana heanlat chall ha nAcitinnad ot QN 128 I8 and 270
Ol tnc lramc Or on in¢ pCripncry in Onc oracket snali oc positionea at U, 155, 225, and 4/U
degreec fram tha candnit conterline In ar mntare earreennnding channeale thrangh tha ctatnr cnre
U\/bl\/\/ﬂ LIVILE LW VULIUULL VULVl TG, 111 G IIIULUIO’ \/Ull\loyullullls viiailiivio lllluusll LIV DLALUL VUL
at ite outer nerinherv shall he nrovided. or a senarate set of drains shall he furnished in the other
at ils outer peripncry shail be provided, or a separate set ol drains shail be lurnished 1n {he other
end. For drainage in the vertical position, one drain in the face of each bracket is required unless
the horizontal drains will adequately serve the purpose

3.8.4.1.6 Magnct wire. Standard whole sizes of round wire listed in MIL-E-917 shall be used
in all motors.

12
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3.84.1.7 Conduit boxecs. A conduit box shall be fabricated or integrally cast as a part of the
casing. The material shall be cast steel, cast aluminum, nodular, or malleable iron. Preferably, the
box should be mounted by means of four screws, permitting box rotation in 90-degree increments,
and fitted with a single lead inlet with threaded fittings; if the box cannot be rotated, threaded
holes shall be provided on three sides of the box. Leads connected within the box to terminals
shall be fitted with solderless connectors. Boxes shall be the same degree of enclosure as the
motors with which they are used.

38.4.1.8 Conduits. The lead wire from the conduit box to the motor shall be enclosed in a
watertight conduit. Where the casing, vanes, and motor frame are included in a single casting, an
acceptable conduit shall be provided by drilling one or more holes through a vane. Otherwise, a
scparate conduit shall be provided, consisting of braided copper tubing braised to threaded end
fittings and covered with a neoprene cover, vulcanized to form a bond with the braid. This separate
conduit shall be flexible and watertight; it shall form an effective electrical ground from the motor
frame to the fan casing and conduit box.

3.8.4.1.9 Bearings. Motors shall be equipped with noise tested ball bearings conforming to FF-
B-171, ABEC-5, or MIL-B-17931 (quiet type). Bearing sizes shall be as specified for the motor
frame size in MIL-M-17060 and shall conform to the following:

a. Type 120 or 111, class 1

b. Internal clearance — normal

c. Grease — DOD-G-24508

d. Type 111 bearings shall be relubricable in accordance with MIL-M-17060.

e. Grease slingers — Slingers shall be provided which make the grease available to the
bearing and to direct the grease away from the shaft seals.

f.  Grease seals — Labyrinth non-rubbing type seals shall be provided on both sides of the
bearings to prevent the leakage of oil or grease along the shaft.

g.  Mounting — The inncr ring of the fixed bearing on each end shall be held axially
against a shaft shoulder by either a locknut and lockwasher or a locknut with nylon
insert. The outer ring of the fixed-end bearing shall be held axially between a housing
shoulder and a bearing cap. For the frce bearing, a housing shoulder may be omitted
when the bearing is held axially on the shaft; if a housing shoulder is provided, the axial
clearance between the bearing and the shoulder shall accommodate thermal linear
expansion of the shaft. A loading spring shall be installed between the outer ring of the
free bearing and the motor rotor; the defection due to shaft expansion shall be included
in the total spring deflection.

h. Bearing temperature rise shall not exceed 25 °C in 65 °C ambicnt as measured on
bearing outer ring.

13
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3.8.4.1.10 Speed-torque characteristics. The speed-torque characteristics shaii be coordinated
with the combined inertia of the rotating assembly, including fan wheel It shall be possible to

mmmalacnt s dln o it Coe bnm Aosl1l o L2 le nannd ,\A- ﬂﬂ o~ mern e ~AF wnt~ndl Vb danea o
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CUulLlIVliit lauus UL Wiv VUILILLUILILVL uvellivaug PlUl\/\vllV\, UL VILL UULD 11IUL VALVLLAUL LIV HHTVULUL 1atvua LUl
lInad rurrant
Ivau vuliviit

3.8.4.1.11 Motor thermostats. A thermostat protection device shall be installed in each of the

motor phases wired such that any of them, when w1red in connection with the motor starter control
circuit, will cause motor shutdown if damaging heat buildup is encountered.

3.8.5 Fan performance.

3.8.5.1 Volume and pressure. The design volume-pressure point for each size fan shall be as
specified in table III. The total pressure in inches of water shall rise continually from free delivery
to a value at least as high as the stated volume as shown in table III and throughout this range
of stable performance the volume in ft*/min shall be within 5 percent of the volume on the

ONnA Ao

appncable curve of Urawmg BU3-03Y /382, as indicated on system characteristic curves.

3.8.5.2 Aerodynamic stall, Effecuve stall, shall not occur at capacities greater than 85 percent of
an f" I

o
[S 9V ¥t

3
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un
4~

=

condmon def" ned below.

a. [Item 1, Cooling Air Fan for Propulsion Gas Turbines — Single pressure pulse of
approximately square wave form with a pulse magnitude of 3 Ib/in? positive prcssure
and a duration of 20 milliseconds.

b. Item 2, Cooling Air Fan for Ship’s Service Gas Turbine Generator (SSGTG) Sets — The
requirements for the propulsion gas turbine fan specified in 3.8.5.3.a. shall also apply
to the SSGTG Set fan assembly.

3.8.53.1 Surge stress. Surge stress, when combined with normail operating stress, shaii not
exceed 80 percent of the maierial static yield siress. Tesiing is noi required.

3.9.5.4 Different ia pressure. The fan assembly when installed in the ship’s ducting system
es H,O between the outside and the

i

3.8.5.5 Self-generated vibration. All parts of the fan equipment shall be free of self-induced
vibration in accordance with the type II requirements of MIL-STD-167-1 for both steady-state and
transient conditions. Dynamic balancing and tolerance control shall be employed over the complete
operational range to ensure smooth operation of all rotating parts.

14




3.85.6

3.85.6.1 Airbornc noise. Noise levels shall not exceed the levels (see tables IV and V) at
rated conditions. The noise level shall be measured at a point midway between casing inlet and
outlet flange, 3 feet from fan casing. The fan inlet and discharge ducting shall be insulated as
necessary to facilitate the isolation and measurement of fan casing noise. The fan casing itself shall

not be insulated.

Noise levels.

Downloaded from http://www.everyspec.com

TABLE 1V. dirborne noise acceptance levels.
Sound power level in decibels (dB) with reference to 10712 watts

Fan Freq.

model Hz 311 63 125 250 500 1K 2K 4K 8K
122 HP 99 95 94 90 93 1 102 98 N
25 HP 104 100 99 95 98 1 107 103 9%
80 HP 110 106 105 101 104 115 113 109 102
130 HP 112 108 107 103 106 117 115 111
IData at 31 Hz reported for information only.

TABLE V. Casing transmission noise acceptance levels.
Sound pressure level in dB with reference to 0.0002 microbar

Fan Freq.

model Hz 31 63 125 250 500 1K 2K 4K 8K
12%2 HP 62 65 72 64 63 82 72 71 61
25 HP 67 70 77 69 68 87 77 76 66
80 HP 73 76 83 75 74 93 83 82 72
130 HP 75 78 85 77 76 85 85 84 74
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4. QUALITY ASSURANCE PROVISIONS

A1 Docnnncihilite £ Tnenants TTnl 1
4.1 RCSPONSIoLIly 1O IDSpEClion. UNIEss otherwise SpCCthd in the contract or purcaase OFdC{',
the contractor is responsible for the performance of all inspection requirements (examinations and

tests) as specified herein. Except as otherwise specified in the contract or purchase order, the
contractor may use his own or any other facilities suitable for the performance of the inspection
requirements spec1fied herein, unless disapproved by the Government. The Government reserves
the right to perform any of the inspections set forth in this specification where such inspections
are deemed necessary to ensure supplies and services conform to prescribed requirements.

4.1.1 Responsibility for compliance. All items shall meet all requirements of sections 3 and
5. The inspection set forth in this specification shall become a part of the contractor’s overall
inspection system or quality program (see 6.3). The absence of any inspection requirements in the
specification shall not rclieve the contractor of the responsibility of cnsuring that all products or
supplies submitted to the Government for acceptance comply with all requirements of the contract.
bampimg inspection, as part of the manufacturing operations, is an acceptable practice to ascenam
AAAAAAAAAAAAAAAAAAAAA o NIOCUST L A~ - s

conformance to requircments, however, this does not authorize
matenal either indicated or actual, nor does it commit the Government to accept defective

4.2 Classification of inspections. The inspection requirements specificd hercin are classified
as follows:

a. First article inspection (see 4.3).
b. Quality conformance inspection (sce 4.4).

4.3 First article inspection. First article inspection shall consist of the examinations and tests
as specified in table VI (see 3.1 and 6.2).

4.4 Quality conformance inspection. Quality conformance inspection shall consist of the

examinations and tests of tabie V1. The tests specified in 4.6.3.1, 4.6.3.2, 4.6.4, 4.6.5, 4.6.6, and 4.6.7
shall be performed on each fan-motor unit.

16
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TABLE VL. Test agenda.

Test I‘{rst 1 Quality Requirement Test
article conformance
Performance all all 3.85 4.6.1
Acrodynamic stall all all 3.85.2 4.6.2
Noise
-by meter all all 3.8.5.6 4.6.3.1
-by ear . all - 4632
Vibration/balance all all 3.6 464
and
4.6.5
Casing tightness' - all 3826 4.6.6
Speed - all 3.8.4.1.1 4.6.7
Shock all - 38.1.2 4.6.8
Motor heat - with fan all all - 4.69
Blade tip
Clearance all all 38.1.1 4.6.10
Measurement

1Casing tightness test is required only when specified (see 6.2).

4.5 Material inspection and dimensional examination.

4.5.1 Cast wheel and casing. Test samples shall be inspected for chemical content and
mechanical properties in accordance with ASTM B26. There is no requirement for radiography of
visually sound castings. Repairs of cast wheels are not permitted. Cast casings may be repaired in
emergencies by welding or impregnation, subject to radiographic inspection and NAVSEA approval
for each casting involved.

4.5.2 Fabricated steel casing. Visual examination for defects is required, especially at the base
of flanges. Cracks in the radius of spun flanges or in the welds of welded flanges may be repaired
by welding. After proper preparation, cracks shall be repaired in accordance with NSTM NAVSEA
S9086-CH-STM-010/CH-074 VI. Wall thickness shall be measured on at least 10 percent of the
casings (sec 3.8.2.2 and 3.8.2.3 for wall thickness and flange construction requirements).

4.6 Tests. Tests shall be as specified in 4.6.1 through 4.6.11 (sce 6.3).

4.6.1 Performance. Pcrformance tests shall be conducted in accordance with AMCA 210. Any
of the alternate test stands and associated instrumentation may be used.

4.6.2 Aerodynamic stall. The effective stall capacity shall be determined from the largest
capacity measurement of the following three stall measurement methods.

17
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4.6.2.1 Throttled stall capacity The capacity at which the fan goes into stall when slowly

£

uosmg me uxscndrgc lﬂrOl[lC Wllﬂ the fan Upb[at ing

o<

4.6.2.2 Stall recovery capacity. The capacity at which the fan recovers from a stalled condition
when the fan is operating in a stalled condition and the discharge throttle is slowly opcned.

4.6.2.3 Stable start-up capacity. The capacity at which stable, stall-frcc operation first occurs,
as the fan is started from a no spin condition with the throttle fixed at progressively larger
opcnings.

4.6.3 Noise. The test shall be a meter test consisting of sound power determination. These
tests shall include structureborne noise tests, airborne noise tests, and ear tests.

4.6.3.1 Sound pressurc. With the fan installed horizontally and connccted to a discharge duct,
broadband sound pressure shall be measured on flat response with slow ncedle at eight or more
test points from free delivery to no delivery. Seven measurements in a horizontal plane through
the fan centerline shall be made, and they shall be averaged arithmetically to determine the rating
at each test point. These seven measurcments shall be made 5 feet from the fan casing: on the
inlet centerline, 45 degrees on each side of the inlet and discharge flanges, and on each side of the
casing perpendicular to the axis. The test should be made in as near a free field as possible, but
correction for background noise may be made in accordance with AMCA 300. The discharge duct
may terminate outside of the test space. Sound level meters used in this test, and their calibration,
shall conform to AMCA 300.

463.2 Noise by car. Fan-motor units not undergoing a mecter test shall be operated at
maximum speed and free delivery. Any unusual or excessive noise heard by the human ear shall
be corrected if the cause is apparcnt or the unit shall be tested by meter to establish whether it

— Lo o fo o _,\,..4.._,\...,...‘

neets the noise requiréments of this apcuuumuu

4.6.4 Vibration test. Fan-motor units shall be subjected to type I environmental vibration tests
as specifed in MIL-STD-167-1 (sce 6. 3) The exploratory vibration as spcciﬁcd in MIL-STD-167-

1 chall clhada fra nA clinding 22 II5 ot tha tahlas itnde enarifind horain Tha
1 Dllall ‘llbluub ll\/l.iu\/ll\/l\aa ul} lU a]lu lllblu\.llub W0 114 Av i L(ll’l\l (ull}}llluu\.a \)}l\/\/lllbu vl ini., 1 v

vibration test shall be conducted as specified in 4.6.11. Any unit which fails to meet any
requirements shall be rejected.

4.6.5 Balance. In this test, the fan-motor unit shall be operated at maximum speed and free
delivery, with shaft horizontal (see 6.3). It shall be suspended from a stand by means of two elastic
vibration cords, one secured to each end flange. The cords shall have a natural frequency of less
than one-fourth of the minimum rotational frequency of the unit in Hz. The static deflection shall
be within the limits of MIL-STD-167-1 for elastic mounting elements, and this shall be the basis
for determining cord size for each unit tested. As an alternative to this suspension test, rigid
brackets shall be bolted to the fan end flanges, and these brackets shall be elastically mounted on
a rigid, level floor. In the latter case, the natural frequency and the static deflection of the four
elastic mounting clements shall meet the requirements specified above for vibration cords. With
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either method, the internally excited
be measure

d
flange, one h
vertical measurement on the edg S
be the maximum single readmg, and not an average The frequency at whlch the maximum
amplitude occurs shall be measured. For this test, the vibration instrument shall be mounted
independently, and not hand held. Exceeding vibration limits specified in 3.6.1 is cause for

rejection.
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4.6.7 Spced. The fan-motor shall be operated at each speed at free delivery to determine
whether the speed conforms to design speed at rated voltage.

. P ad

4.6.8 High impact shock. The fan-motor shall be tested in accordance with MIL-S-901. The

t i all be conducted on the medium welgm shock
. s the flange bolt holes. Resilient mountings shall
not be used unless spe cxﬁcd (sce 6.2) or unless the fan will a lways be resxllently mounted on
nboard. Units which a t e

NS EIiuS VYiiivii

4.6.8.1 Shock on medium weight machine. The test of a fan-motor unit shall consist of the
six blows indicated in table VII. The required mountings shall be in accordance with MIL-S-901.
Auxiliary channels shall be used to bolt the mounting brackets or plate to standard fixtures.

TABLE VII. Test on medium weight shock machine.

Blow Group Hammer Anvil travel Operating Fan

No. No. drop {inches) conditions orientation
1 I (based 3 Secured No. 1
2 11 on 3 Operating No. 1
3 111 weight, 15 Secured No. 1
4 1 see 3 Operating No. 2A
5 i MIL-8-501) 3 Secured No. 2ZA
6 I (based 1.5 Operating No. 2A
7 1 on 3 Secured No. 2B
8 I weight 3 Operating No. 2B
9 1T sce 15 Secured No. 2B

MIL-§-901)

ISee figure 2.
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4.6.8.2 Upon completion of shock test, post-shock test inspection, and specified tests, the fan-
motor unit shall be returned to the contractor for examination and further testing.

469 Heat Motof heating shall be measured as specificd in the applicable motor specification.
In each test, the motor shall be mstallcd in the fan, and a duct shall be attached to the fan
discharge. Full Qa(_i shall be obtained by means of a terminal throttle on the test duct. Since

neither the fan nor a suitable test stand wnll normally be available at the motor plant, the heat test
may be conducted at the plant of the fan manufacturer.

4.6.10 Blade tip clearancc measurcment. The fan blades shall be in a stationary position for
the entire measurement. Inspect visually to locate an apparent maximum clearance (radial
clearance) from the blade tip to the inside of fan casing. Measure this apparent maximum clearance
and move the measurement to three different locations at 90, 180, and 270 degrees relative to the
apparent maximum clearance. Compare the four measurements to determine the true maximum
blade clearance. This maximum clearance shall not exceed 1/4 of 1 percent of the casing inside
diamelter.

4.6.11 Test schedule. The schedule for testing the fan shall be in the following order.

a BRalance (/1 6 ﬁ)
b. Casing tightness (4.6.6).
c. Blade tip clearance measurement (4.6.10).

. rc[u)[mdncc \‘}U l), D> H (4.().2), Sy 'bd (46.
conducted concurrcntly.

e. Noisc (4.6.3).

f.  Vibration test (4.6.4). The correction of damages, which may have occurred during the
vibration tests, shall not be performed prior to the test specified in 4.6.8.

a k . a W
demonstrate that the fan-motor unit performs its function with acceptable change in
st accep he t t

performance and stall. Shock test acceptance shall be contingent upon the ability of the
equipment, after shock testing, to satisfy performance within 7 percent of the volume
indicated in table III, and stall with capacitics not to occur greater than 90 percent of

the fan design or rated ft3/min.
4.7 Inspection of packaging. Sample packs, and the inspection of the preservation, packing,

and marking for shipment, stowage, and storage shall be in accordance with the requirements of
scction 5 and the documents specified therein.
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5.1 Preservation. Preservation shall be level A or Commercial as specified (see 6.2).

5.1.1 Level A. Fan-motor units shall be preserved method II in accordance with MIL-P-116
(sub-method at the contractor’s option) dependent on the size and weight of the fan unit.

$.1.1.1 Modified method II. The following will be acceptable in accomplishing the required
method Ii preservation procedure for fan-motor units:

PB

)

d. A rubber disc gasket and a blind gasket of 1/2 inch plywood or minimum 20 gage steel
plate shaii be bolied to the face of each of the casing flanges.

e. A plug type humidity indicator shall be installed in accordance with MIL-P-116 in one
of the blind flanges.

=

"Method II Modified. Remove Desiccant Prior

5.1.1.2 Commercial. Fan-motor units shall be preserved as specified in 5.1.1.1, except that
desiccant, humidity indicator and the marking specified is not required.

5.2 Packing. Packing shall conform to MIL-E-16298 level A, B, C, or Commercial as specified
(see 6.2).

5.2.1 Shock and vibration mitigation. All levels of packing shall employ a shock and vibration
mounting system that wiil ensure the ciose toierance requirements of the unit. Each unit preserved
as specified in 5.1 shaii be mounied in it’s shipping container or commerciai paliet box with the
fan mounted vertlcally and the impeller end of the fan pomtmg up. Shock mounts shall be fastened

tn tha lawar (»'nn rac .-.-. lncatad aqnidictant avraind tha Ancins an A chall ~fAngia ¢ ~AF FAsse smatal hall
10 i€ 1IOWCT iad Lansiiiy, Ivvaicu L«\iululbl(‘llll ailvuunu lllb Lasiily ailiud siiall \/Ull-)lbl— UL 1uul Hiicual iielin-
coil fley tuna wire mounte Tha ecantractar ic racnnncihla ta datarmina the nraner mounte far the
WAL RAWN \-J}l\d YYEES LLINJWLLILD 4 livw vuitiaviug o L H 1I01VIN WU U bWl L1 LA tll\}tl\.«l IV ULIWD 1V il
weight and size of the fan unit to be packed

53 Marking. In addition to a..y special marking required (see 6.2), marking shall be in
accordance with MIL-E-1629. pt that for the critical close tolerance requirement, such marking

shall be placed on the top and on all four sides of the shipping container.
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6.1 Intended use. The fan-motor units specified herein are intended for gas turbine enclosure
cooling applications only on board ships of the United States Navy. The dircction of airflow into
and out of the fans is axial. The fans are of nonsparking construction.

6.2 Acquisition requircments. Acquisition documents must specify the following:

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

b. Issue of DODISS to be cited in the solicitation, and if required, the specific issue of
individual documents referenced (sce 2.1.1 and 2.2).

4.3).
d.  When casing pressurc test is required and test conditions if other than standard (sce
table VI and 4.6.6).

e. Resilient mounting shall not be used unless the fan will be resiliently mounted on
shipboard (sece 4.6.8).

S R fon~ & £ ~ad &N
Cl Ul pleC[lelUll pdhl&d&lllg, pdbhlllb, dllU llldlKll]g lbqull kbCC .).1, DLy allld 0.3 ).

&

qhould be revncwcd in comunm()n the sr)ccmc acquisition to ensurc lhat on]v eﬁsentxal data
are requested/provided and that the DID s are tailored to reflect the requirements of the specific
acquisition. To ensure correct contractual application of the data requirements, a Contract Data
Requirements List (DD Form 1423) must be prepared to obtain the data, except where DOD FAR
Supplement 27.475-1 exempts the requirement for a DD Form 1423.

Reference Paragraph DID Number DID Title Suggested Tailoring
3.8.1 DI-DRPR-80651 Engineering drawings Level 2 Design
and Activity Designation
Appendix A - Contractor Design
/‘\LllVlly uf&‘v‘v‘iﬁb
AT, wamale

4.6 DI-MISC-80653 Test Reports -

4.1.1 DI-R-4803 Inspection System -
Program Plan
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The ahnve NITY e wore thace clearad ac nf the data Af thic enacificatinn Tha enrrant icene af NON)
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5010.12-1. Acauisition Manacsement Svstems and Data Reaguirements Control Tict (AMSDI )Y must
JULULIZ-L, ACquisilion Management systems and Data requirements Lonirol List (AMSDL ), must
be researched to ensure that only current, cleared DID’s are cited on the DD Form 1423

6.4 Technical Manuals. The requirement for technical manuals should be considered when this
specification is applied on a contract. If technical manuals are required, military specifications and
standards that have been cleared and listed in DOD 5010.12-L, Acquisition Management Systems
and Data Requirements Control List (AMSDL) must be listed on a separate Contract Data
Requirements List (DD Form 1423), which is included as an exhibit to the contract. The technical
manuals must be acquired under separate contract line item in the contract.

6.5 First article. When first article inspection is required, the contracting officer should
provide specific guidance to offerors whether the item(s) should be a preproduction sample, a first
article sample, a first production item, a sample sclected from the first ____ production items, a
standard production item from the contractor’s current inventory (see 3.1), and the number of

1

items to bc tested as spccmca in 4.3. The contracting officer snould also include specific

At [ U P U [ PV U NP WY b RS S U R PRy ol e
mistrucuons ln acquisiion U()(/Umcnlb regaraing arrangemenis 1 I dellll[ at lUI]b dpprUVd of first
avtinla tact saciilice amd Alcancitinm ~AF Fiont nwtinlas T ltndineme Fae hide oslhneild cmecneridas thnt shn
dalliCIC S TOMUILL, dllu Ulprbllll)ll OI 1ifsSt arucics. 1nvitauions 10f oias snouia PIUVIUC tiiat uic
Ginvernmant racoruoag tha right ta watva tha raaniromant foor camnlag faor firgt articla incnactinn tn
NOUVUOLHIHIIICHIL TOUDUL VLD LIIC LIYIIL LU aive Lo l\/\lull\«lll\/lll 11 Balllyl\ab LUL LI1JL aitiviv lllDl}\.«bl—lUll w
thnce hiddere affering a nraduect which hac heen nravinniely acanired or tected hy the Government
HIUST UIGUCIS UliCiianig a pirotutt wiliCil 1las UCCIH pICVIUUSIy alyuiity U1 WLo5Ca Uy b JUVCILIICLL,
and that bidders offering such products, who 1 to rely on such production or f.f:st, ml..st furnish

v anp
not submit alternatc bids unless sncc1ﬁcallv reoucsted to do so in the

o

contract Bidders shoul
solicitation.

6.6 Provisioning. Provisioning Technical Documentation (PTD), spare parts, and repair parts
should be furnished as specificd in the contract.

6.6.1 When ordering spare parts or repair parts for the equipment covered by this
specification, the contract should state that such spare parts and repair parts should meet the same
requirements and quality assurance provisions as the parts used in the manufacture of the
equipment. Packaging for such parts should also be specified.

6.7 Bciimouth intakes. Iniet belis for fans are shown on Drawing 810-451223. These bells are

required when ducts are not attached to fan inlets.

L£Q TNeaimamna ~F cmntne rmdancntas T4 io tmtnndad that tha lnurnct nandancata drase o 1v tha

V.0 LJdadl ldg J1 HIVWUL LLUTIUCTAlC. 1L D HILCTHIUCU Lidl IO JUWESL CUIUCTLIdALT Ul aill piug 111 e
matar ha ramauved and Adicrardad whan tha fan ic ingtallad ta narmit ~antiniial drainaga Af
IHNUWUL OO TLHIuveu aliud upplalucu wilicll tilice Lall 1 liptalcua w P\/l 1L vuldliliual ui alllﬂsl.« UL
cnndoncate hy gravity tn the airctraam
CONaGENsaw Jy gravily 0 il airsucani.

6.9 Avoiding drainage to conduit box. For horizontal installation on shipboard, a fan should

6.9 Avoidin g 1age
be installed with conduit box above the horizontal centerline. This will prevent drainage of motor

condensate to conduit box. Preferred installation is with conduit box 45 degrees above horizontal
centerline.
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6.10 Sub-contracted matcrial and parts. The packaging requirements of referenced documents
listed in section 2 do not apply when material and parts are acquired by the contractor for
incorporation into the equipment and lose their scparate identity when the equipment is shipped.
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(fire-resistant)
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Plastic, open ccll,
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Foam, combustion retardant
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PPP-C-795, class 3 —
fire-retardant

PPP-C-850, grade SE

PPP-C-1842, type I,

style B

PPP-C-1120, type Il or
IV, class C
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MIL-K-OUUI, graac A
MIL-R-6130, grade A
MIL-C-17435
MIL-P-19644, type 11

MIL-P-26514
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£1% Annraval Tlnlace drawinoe for each contracting fan cize have en nreviouslv annroved
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and are within a five year time frame from the date of approval, the contractor is responsible to
submit to the acquisition activity, for approval, the following: (1) two prints of the fan assembly
drawing; and (2) two prints of the motor proposed for use with the fan.

6.13 Subject term (key word) listing.

Blade
Casing
Duct
Impeller
Vane

Preparing activity:
Navy — SH
(Project 4140-NO59)
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@) U.S. NAVY STANDARD

VANEAXTAL, GAS TURBINE
ENCLOSURE COOLING FAN

FAN CODE
NAT. STOCK NO. A
%
C.I.D. NO. =
<
MFR's. DWG. WITH REV. LETTER CERT. DATA k
SERIAL NO & )
) N
BEARINGS LUBRICATION - SEE MOTOR MASTER PLAN 2N

JOHN DOE CO.

FIGURE 1. Identification plate, Navy standard vaneaxial, gas turbine enclosure cooling fan.
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APPENDIX A

ENGINEERING DRAWINGS TECHNICAL CONTENT REQUIREMENTS

10. SCOPE

10.1 Scope. This appendix covers the technical requirements that should be included on
drawings when required by the contract or order. This appendix is mandatory only when data item
description DI-DRPR-80651 is cited on the DD Form 1423.

20. APPLICABLE DOCUMENTS

20.1 Government documents.

20.1.1 Spccifications and standards. The following specification and standard form a part of
this document to the extent specified herein. Unless otherwise specified, the issues of these
documents are those listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).
SPECIFICATIONS

MILITARY

DOD-D-1000 Drawings, Engineering and Associated Lists (Metric)

STANDARDS
MILITARY
MIL-STD-100 Engineering Drawing Practices

(Unless otherwise indicated, copics of military specifications and standards are available for the
Standardization Documents Order Desk, Building 4D 700 Robbins Avenue, Philadelphia, PA
19111-5094.)

30. DRAWINGS

30.1 Drawings. Drawings shall be identificd by the contractor’s identification and document
number and shall be in accordance with DOD-D-1000 for level 2 drawings.

28
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APPENDIX A

30.1.1 Fan asscmbly drawing. The fan assembly drawing shall be in accordance with MIL-
STD-100, level 2 and include the following:

o

A longitudinal, sectional view of the fan, showing arrangement of component parts
which are identified by piece number flagging. All welds shall be indicated by standard
weld symbols. The following additionai data shall be shown in this view:

(1) Overall (flange face-to-face) fan length and mounting flange outside diameter to
the nearest 1/16th inch

(2) Fan casing inside diameter and wheel (blade) tip diameter to thousandths of an
inch with tolerance

(3) Axial length of vanes.

If necessary for clarity, separate details of the motor face mounting (and secondary
mounting if provided), conduit, and conduit box.

Separate details of the motor-mounting gasket; fan identification plate; a section of the
wheel showing undimensioned, end profile of a blade with stagger angle at blade root
and blade tip indicated; the wheel hub insert; and the fit of the nose to the wheel (if
the wheel has a separate nose or cap).

1 ' tit f hlad d hall K dicatad n
A complete list of material. The quantity of blades and vanes shall be indicated, as well
as the thlckness of casing, vanes and motor-mountmg flange, unless the thickness is

General notes, including the following:

(1) A statement directing reference to a fan certification data sheet for identification
of electrical components and specific fan-motor test data, center of gravity, and
moments of incrtia.

(2) A statement stating an allowable tolerance of plus or minus 1/32 inch for parts
affecting the performance of the fan or parts required to be machined, and plus
or minus 1/16 inch for all other parts.

(3) Indication of the method of securing the wheel hub insert in the wheel; if by
press ﬁt, the interference fit and the minimum insertion pressure shall be stated.

(4N A cantinn ctatement directing connectinne nf a aronnd wire if annlicahle

\ '} £ 2 vQuLIVvil Jsvdalviliviaie \Jll\d\tblllb AT IR AR AVSDIN R VL Y él\lullu Yviin iL utltlll\/uul\/
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ADDDANIMIV A
AT TrLCINUILINAN

(5) Statements identifying the plating, welding, painting, or anodizing process of
components or asscmblies.

(6) Indication of the method of balancing the fan wheel.

(7) Indication of the passing angle, viewed axially, of a blade trailing edge and a vane
leading edge.

(8) A statement of the minimum casing wall thickness (including the fan raceway
which is normaily machined).

(9) Identification of any carbon steel surface which may be machined after plating,
and a statement of the treatment of such area prior to painting or anodizing
process

(10) Any other statements necessary for clarity.

(11) At the manufacturer’s option, statements for manufacturer’s use only, so
designated.

(12) A statement that the fan conforms to MIL-F-24751.

R o . e . « .. . . ~ o~ N N . . . PPN VRS e
A nonloganthmlc graph with cubic teet of standard air per minute (ft“/min) as the
anscnsa ana lOlal pressure static pl‘CSSUl'C speea (r/mm), brake norsepowcr power

,,,,,, fmmaao TTL o L
141G, 1HC PBldpn

shall be identificd by fan code and by the test number and date.
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APPENDIX B

TEST REPORT TECHNICAL CONTENT REQUIREMENTS

10. SCOPE

10.1 Scope. This appendix covers the technical requirements that should be included in test
reports when required by the contract or order. This appendix is mandatory only when data item
description DI-MISC-80653 is cited on the DD Form 1423.

20. APPLICABLE DOCUMENTS
This section is not applicable to this appendix.
30. TEST REPORTS

30.1 Report of performance, noise, balance, and motor heating. The figure number of AMCA
210 shall be identified, together with duct or chamber dimensions and the diameter of nozzle if
used. The following values shall be reported in tabular form: ambient barometric pressure, dry
bulb and wet bulb temperatures, and air density; voltage and current (in each phase), motor input
kilowatts or horsepower; brake horsepower; fan speed; air velocity; total static, and velocity
pressure; air quantity (ft3/min); mechanical (total) efficiency; electrical efficiency. The maximum
amplitude of vibration at free delivery and frequency at which it occurs shall be reported.
Computations need not be included in the report if made strictly in accordance with AMCA 210.
A curve sheet shall be included in the report showing motor input, brake horsepower, fan speed,
total and static pressures of standard air at fan discharge, as ordinates, and cubic feet of standard
air prc minute at fan inlet as the abscissa. Motor heating and sound power at design point in each
octave band shall be included in this report. An additional curve sheet shall also be included in the
report showing results of the tabulated data for speed and torque. The data should be plotted with
synchronous speed-percent as the ordinate and the abscissa as torque-percent of full load. The
starting, pull-up, breakdown and full load torque shall be indicated on the curve.

30.2 Report of shock test. The report shall be made by the shock test laboratory on the
forms specified in MIL-S-901 and shall include drawing number identification of the fan and motor,
as well as photographs of the fan unit in each test mounting.

30.3 Calculations. Calculations required by the contractor shall be recorded.

30.4 Dimecnsional mcasurcments and visual examinations. Records of the visual examinations
and dimensional measurements made as a requirement of the specification shall be recorded.

30.5 Chemical or mechanical analyses. A record of chemical or mechanical analyses is required
of castings.

*UJ.S. GOVERNMENT PRINTING OFFICE: 1990--504-034/50005
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The preparmg activity must complete blocks 1, 2, 3, and 8. In biock 1, both the document number and revision
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