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PERFORVANCE SPECI FI CATI ON

FANS, VANEAXI AL, HI GH PRESSURE, NAVAL SHI PBOARD

This specification is approved for use by the Naval Sea Systens Command,
Departnent of the Navy, and is available for use by all Departnents and
Agenci es of the Departnent of Defense.

1. SCOPE

1.1 Scope. This specification covers high pressure vaneaxi al fans used in
collective protective systenms for Naval shipboard ventilation systens.

1.2 G assification. Fans are of the following type and conpositions, as

specified (see and :

Type A Vaneaxi al , fixed, Navy standard (H -shock)
Conposition M Magnetic
Conposition N Non Magnetic

2. APPLI CABLE DOCUMENTS

2.1 General. The docunents listed in this section are specified in Sections 3
and 4 of this specification. This section does not include docunents cited in
ot her sections of this specification or reconmended for additional information
or as exanples. Wile every effort has been nmade to ensure the conpl et eness of
this list, docunment users are cautioned that they nmust nmeet all specified
requi renments documents cited in sections 3 and 4 of this specification

whet her or not they are I|isted.

Beneficial comments (recomendati ons, additions, deletions) and any pertinent
data which may be of use in inproving this document shoul d be addressed to:
Conmander, SEA 5Q Naval Sea Systens Conmand, 1333 Isaac Hull Ave SE, Stop
5160, Washington Navy Yard DC 20376-5160, by using the Standardi zation
Docurent | nprovenment Proposal (DD Form 1426) appearing at the end of this
docunent or by letter.

AVSC N A FSC 4140
| STRI BUTI ON STATEMENT A. Approved for public release; distribution is unlimted
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2.2 Governnment docunents.

2.2.1 Specifications, standards, and handbooks. The follow ng specifications,
standards, publications, and handbooks forma part of this document to the
extent specified herein. Unless otherw se specified, the issues of these
docunents are those listed in the issue of the Department of Defense |Index of
Speci ficati ons and Standards (DODI SS) and suppl enent thereto, cited in the
solicitation (see .

SPECI FI CATI ONS

DEPARTMENT OF DEFENSE

M L-S-901 Shock Tests H (H gh Inpact); Shipboard Machinery,
Equi prent, and Systens, Requirenents for
M L-B-17931 Bearings, Ball, Annular, for Quiet Cperation
STANDARDS

DEPARTMENT OF DEFENSE

M L- STD-167-1 Mechanical Vi brations of Shipboard Equi pnent,
(Type | - Environnental and Type Il - Internally
Exci t ed)

M L- STD-740-2  Structureborne Vibratory Acceleration
Measurenments and Acceptance Criteria of
Shi pboard Equi pnent

M L- STD- 1399 Interface Standard for Shipboard Systems, Sect
300, Electric Power, Alternating Current

M L- STD- 2031 Fire and toxicity test nethods and
qual i fications procedure for conposite systens.

M L- STD- 2142 Magnetic Silencing Characteristics, Measurenent
of .

(Unl ess otherw se indicated, copies of the above specifications, standards,
and handbooks are available fromthe Standardizati on Docunents Order Desk, 700
Robbi ns Avenue, Buil ding 4D, Phil adel phia, PA 19111-5094.)

2.2.2 Qher Government docunents, draw ngs, and publications. The follow ng
ot her Governnent docunents, draw ngs, and publications forma part of this
docunent to the extent specified herein. Unless otherw se specified, the

i ssues are those cited in the solicitation.

PUBLI CATI ONS

NAVSEA TECHNI CAL PUBLI CATI ON S9074- AR-d B-010/278 — Requirenents for
Fabrication, Wl ding and |Inspection, Casting Inspection and Repair
for Machinery, Piping and Pressure Vessels

(Unl ess ot herw se indicated, copies of the above publication are avail able
fromthe Standardi zati on Docunents Order Desk, 700 Robbi ns Avenue, Buil ding
4D, Phil adel phia, PA 19111-5094.)

2.3 Non-Government publications. The follow ng document(s) forma part of
this docunent to the extent specified herein. Unless otherw se specified, the
i ssues of the docunents, which are DOD adopted, are those listed in the issue
of the DODISS cited in the solicitation. Unless otherw se specified, the
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i ssues of docunents not listed in the DODISS are the issues of the documents
cited in the solicitation (see .

Al R MOVEMENT AND CONTRCL ASSCCI ATI ON, | NC. (AMCA)

AMCA 111 Laboratory registration program
AMCA 210 Laboratory nethods for testing fans for ratings
AMCA 300- 96 Rever berant room nethod for sound testing of fans

AMCA 99-0401-86 dassification for spark resistant construction

(Application for copies should be addressed to the Myvenent and Control
Associ ation, Inc, 30 West University Drive, Arlington Heights, IL 60004.)

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)/
ANTI - FRI CTI ON BEARI NG MANUFACTURERS ASSCCI ATl ON ( AFBNVA)

ANSI / AFBVA STD 4 Tol erance Definitions and Gaging Practices for
Ball and Roll er Bearings.

ANSI / AFBVA STD 9 Load Ratings and Fatigue Life for Ball
Beari ngs.

ANS| / AFBVA STD 10 Metal Balls.

ANSI / AFBMA STD 20 Metric Ball and Roll er Bearings (Except

Tapered Rol |l er Bearings) Conforming to Basic
Boundary Pl ans.

ANSI / AFBVA STD 13 Rol ling Bearing Vibration and Noi se (Mt hods
of Measuring).

(Application for copies should be addressed to the Anerican Bearing
Manuf acturers Association Inc., 1101 Connecticut Avenue, NW Suite 700,
Washi ngt on, DC.)

AMERI CAN VELDI NG SOCI ETY ( AVW5)

B2.1-84 Wel di ng Procedure & Performance Qualifications, Standard
B2. 2-91 Procedure and Performance Qualifications & Performance
Quality, Standard Brazing

(Applications for copies should be addressed to the American Wl di ng Society
(550 NWLeJeune Road, M am, FL 33216.)

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE STD 45 Recomrended Practice for Electric Installations on
Shi pboard
| EEE STD 429 St andard Test Procedure for the Eval uati on of Seal ed
Insul ation Systens for AC El ectric Machi nery Enpl oyi ng
FormWwund Stator Coils

(Application for copies should be addressed to the Institute of Electrical and
El ectroni cs Engi neers, 445 Hoes Lane, P.O Box 1331, Piscataway, NJ 08855-
1331, USA.)
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)
ANSI / NEMA MG 1 Mot ors and Generators
ANSI / NEMA MG 13 Frame Assignments for Alternating Current
I ntegral Horsepower |nduction Mtors.

(Application for copies should be addressed to the National Electrical
Manuf acturers Assocliation, 2101 “L” Street, NW Washington, DC.)

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
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ASTM E 119 Met hod for Fire Tests of Building Construction and
Material s.

ASTM E 662 Test Method for Specific Optical Density of Snhoke
CGenerated by Solid Materials.

ASTM E 800 Gui de for Measurenent of Gases Present or Generated
During Fires.

ASTM F 1166 Standard Practice for Human Engi neering Design for

Mari ne Systens, Equi pment and Facilities.

(Application for copies should be addressed to the Anerican Society for
Testing and Materials, 100 Barr Harbor Drive, West Conshohochen, PA 19428.)

2.4 Order of precedence. In the event of a conflict between the text of this
document and the references cited herein, the text of this docunent takes
precedence. Nothing in this docunent, however, supersedes applicable | aws and
regul ati ons unl ess a specific exenption has been obtai ned.

3. REQUI REMENTS

3.1 First article. A sanple shall be subjected to first article inspection
(see 6.3).

3.2 Materials. Fan shall be of spark-resistant construction as defined in
AMCA Std 99-0401-86 Type B construction. Cast iron shall not be used in the
construction of fans nor shall cast iron be used in nmotors that are components
of fans. Materials shall be corrosion-resistant or material shall be
protected against corrosion after fabrication. Material degraded during the
fabrication process shall be nornalized to restore those properties before
assenbled in any filter. Selected materials shall be capable of neeting al

of the operational and environnental requirenments specified herein
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3.2.1 Conposite materi al

3.2.1.1 Conposite fan casing. Fan casing shall withstand a full-scale fire
performance test, as well as all required tests of this docunent when used in
a fan assenbly.

3.2.1.2 Fan internal conponents. Conposite material used for notor, vanes,
i rpel l er and conduit shall withstand small-scale material specinen fire tests,
as well as all required tests of this docunent when used in a fan assenbly.

3.2.2 Hazardous materials. Mterials for use in the construction of fans
shal |l have no effect on the health of personnel when the materials are used
for their intended purpose. Regardless of other requirenents, materials and
parts contai ning asbestos, cadmum |ithium mercury, or radioactive materia
shal | not be used.

3.2.3 Fasteners. Material for all bolts, nuts, studs, screws and simlar
fasteners shall be corrosion-resistant passivated or of a material rendered
resistant to corrosion. Sheet netal screws shall not be used. @lling shal
be prevented. Tapped hol es shall be reinforced where shearing of thread can
occur.

3.2.4 Nonmagnetic construction. Wen nonnagnetic fan-notor units are
specified (see B.2) all fan parts including the casing, vanes, inpeller,

i mpel | er bushing, nbtor nounting, fasteners, washers, conduit box and fittings
shal | be of nonmagnetic material. Nonnagnetic material is defined as a
material that has a maximumrel ative perneability of |less than 2.0 after
fabrication.

3.2.5 Motor material. Motor material shall conformto the requirenents of
| EEE STD 45 or NEMA MG 1 and 13 as applicable for nonnagnetic notors.

3.2.6 Dissimlar netals. Fans and conponents shall not be degraded by
el ectrolysis (see 6.7).

3.2.7 Recovered materials. Unless otherw se specified herein, all equipnent,
material, and articles incorporated in the products covered by this
specification shall be new and nmay be fabricated using materials produced from
recovered materials to the nmaxi num extent practicable wi thout jeopardizing the
i ntended use. The term“recovered materials” nmeans nmaterials that have been
collected or recovered fromsolid waste and reprocessed to becone a source of
raw materials, as opposed to virgin raw materials. None of the above shall be
interpreted to nean that the use of used or rebuilt products is allowed under
this specification unless otherw se expressly stipul at ed.

3.3 Painting. Equi pmrent and conponent itens shall be delivered with the
manuf acturer’s standard finish, except as to conply with the requirenents of

3.4 Welding and allied processes. Surfaces of parts to be welded or brazed
shall be free fromrust, scale, paint, grease, and other foreign matter.
Wel di ng and allied processes shall be perfornmed by personnel certified to
Ameri can Wl ding Society standards. NAVSEA Technical Publication S9074- AR-
G B-010/ 278 nmay be used for guidance
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3.5 ldentification.

3.5.1 Fan identification code. The size and characteristics of Navy standard
hi gh pressure fan-notor units shall be designated by a code forned by
alternate letters and nunbers arranged in accordance with Table |

3.5.2 ldentification plates. Permanent identification plates shall be
nechanically fastened to the outside of the fan casing. The identification
pl ate shall contain the follow ng information as a m ni num

Manuf acturer’s nanme and code nunber

Fan identification code

Cl D number

Direction of air flow and rotation

Manuf acturer’s serial nunmber and drawi ng number
Bearing | ubrication

D QOO T

The identification plate and a duplicate notor identification plate shall be
installed on the outside of the fan casing.

TABLE |. Fan identification code.
Synbol Characteristics Code Meani ng
sequence’
1 (letter) Type of fan A Vaneaxi a
2 (nunber) Fan size for size Nomi nal ft/mn of
code standard air
see Tabl e
Il
3 (letter) Type of current A AC
4 (numnber) Vol t age and phase 4 440 volts, 3 phase, 60
Hz ac
5 (letter) Mbt or encl osure W Sprayti ght
6 (nunber) Maxi num anbi ent 6 65 °C
t enperature
7 (letter) Nonmagneti ¢ construction NM —
8 (letter) Thernal protection TP —
9 (letter) Qui et bearing B —
"For exanpl e, ALO1A4W5-TP represents a type A, nonminal 1200 cubic feet per

mnute (ft*% min) vaneaxial fan at 14-inch water gauge driven by a 440-volt
(V), 60-hertz (Hz), 3 phase, alternating current (AC) spraytight, 65 degrees

Cel sius (°C) anbient tenperature, thermal protection Navy service A notor.

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

3.7 Operating life. The equipnent shall have an operating life of not |ess
t han 223,800 hours (equivalent to approximately 30 years of operation). Any
part identified as planned replacenent parts shall have an operating life,
prior to replacement, of approximtely 37,300 hours (equivalent to
approxinately 5 years of ship operation).

3.7.1 Reliability. Reliability shall neet the specified values (see 3.7 and
Appendi x C).

3.8 Human engi neering. The fan shall be arranged so as to achi eve safe,
reliable, and effective performance by the operator and mai nt enance personne
and to optimze personnel skill requirements. ASTMF 1166 may be utilized as
a guideline in applying human engi neering design criteria for the fan-notor
unit.

3.9 Maintainability. The fan shall be constructed so that:
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a. Fan inpeller shall be mounted on the notor shaft in such a nanner
that it is renmovable using comonly avail abl e tools.

b. Bearings shall be renovabl e using conmonly avail abl e tool s.

c. Parts shall be match marked or attached so that reinstallation wll
be in the same position as originally installed.

d. Motor shall be renovabl e using conmonly avail abl e tool s.

3.10 Ceneral shipboard design conditions. General shipboard design
characteristics shall be as foll ows:

a. Power source quality - In accordance with ML-STD 1399, Sect 300

b. Able to operate satisfactorily when exposed to soaki ng atnospheric
spray (rain or sea) or seawater.

c. Performin accordance with requirenents herein in a range of anbient
temperatures between mnus 29 and 65 degrees Celsius (°Q)

3.10.1 High inpact shock resistance. Unless otherw se specified in t he
fan-notor units shall neet the shock requirenents of test specified Th ML-S
901 for Grade A, class 1 equipnent.

3.10.2 Vibration and balance. Fan-notor units shall be designed such that no
damage wi |l occur or nalfunction be caused by the environnmental vibrations
specified in ML-STD-167-1. Fan-motor units shall be in static and dynamc
bal ance. The vibration anplitude shall not exceed the lints for type |
bearing vibration as specified in ML-STD 167-1.

3.11 Aerodynam c design paraneters. The quantities of blades and vanes shal

be chosen to avoid interacting frequencies wthin the audi bl e range. The axi al
di stance between bl ades and vanes shall be chosen with m ni mum noi se anplitude
as a prinme consideration. The passing angle between a blade trailing edge and a
vane | eadi ng edge shall be at |east 10 degrees. The maxi mum bl ade tip cl earance
(radial clearance) shall not exceed 1/4 of 1 percent of the casing m ni num

i nsi de dianeter.

3.12 Configuration. Fans and notors shall operate in any position on

shi pboard including vertical (with fan inpeller either up or down), horizonta
(parallel to ship’s centerline or athwartship), or inclined. Each fan-notor
unit shall be a conplete assenbly (see Appendix A).

3.13 Sizes. Sizes of vaneaxial high pressure fans shall be linited to those
listed in Table I
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TABLE Il. Fan characteristics.

Fan size Max Di am | Max Length Vol TP Vol TP
code (in (in) (ft°/ min) (in WG) (ft’/ mn) (in W
A101 20-1/8 30 1200 14 1320 12
A102 21-1/8 31 1800 14 1980 12
A103 21-1/8 32 2400 14 2640 12
A104 21-1/8 33 3600 14 3960 12
A105 21-1/8 35 5400 14 5940 12

Mot or speed shall be 3600 revol utions per mnute (r/mn).
Total pressure in inches water gauge.

3. 14 Physica
shal

i nterface di nensi ons. interface di nensi ons of the fans

be as shown on Figure 1

Physi ca

3.15 Fan casings and associ ated parts.

3.15.1 Watertightness. Casings shall be watertight.

3.15.2 Flanges. Flanges for duct connections shall be provided at each end of
the fan casing. These flanges shall be integral parts of the casing either

t hrough manufacture or welding. The flanges shall be drilled as shown on
Figure 1.

Airfoi

3.15.3 Direction vanes. vanes shal |

shaped directiona
t he casi ng.

be provided in

3.15.4 Fan bel | nout h.
provi ded.

When specified in 6.2, a fan bell nouth shall be

3.16 Motor npbunting. Mtors shall be face nounted

Mounting shall be
desi gned to danpen rotor vibration

3.17 Fan inpellers. The fan inpeller shall require no assenbly or disassenbly
except to be renpvable as a unit fromthe drive shaft. |Inpellers shall be of
airfoil design. |Inpellers shall be designed to prevent retention of water
when the fan is installed vertically with the inpeller up or down or

hori zontally. The total inpeller shall have at |east a safety factor of 8,
based on the ultimate tensile strength of the material. The hub of the

i npel l er shall not distort or the fit |oosen on the drive shaft during the
life of the equipment.

3.17.1 Nose piece. If a nose piece is required, it shall be match marked with
the inpeller or attached to it to ensure reinstallation in the same position
relative to the inpeller.

3.17.2 Balancing. The inpeller shall be statically and dynanically bal anced.

3.18 Electric equi pment.

3.18.1 Motors. In consideration of the cooling effect of the air stream
notors for vaneaxi al fans need not conformto referenced notor specifications
in regard to horsepower rating of a standard frame sizes. Mdtors shall have
sufficient torque to start the fans at 90 percent of rated voltage. The notors

shall conformto the follow ng
60 Hz, AC, integral-horsepower.
Service - Navy hi-shock qualified (Type A

Anbi ent tenperature - 65 °C.

Vol t age, phase, and frequency - 440 v, 3-phase, 60 Hz

Power source quality - In accordance with ML-STD 1399, Sect 300
Duty - Continuous-air over.

Encl osure — Spraytight.

Q@QToanow
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h. Horsepower in accordance with figure 1, |EEE STD 45 and NEMA MG 1 and
13.

i. Revolutions per mnute (r/mn) - 3,600 (synchronous) constant speed.

j. Type - Squirrel cage induction, with not |ess than 80 percent power
factor full I oad.

k. Mounting - Face nount ed.

|. Bearings - The motor shall be designed so that the bearing tenperature
rise at the outer ring of the bearing shall not exceed 30 °Cin 65 °C
anbi ent. For quiet bearing, tenperature rise shall not exceed 25 °Cin
65 °C anbient as measured on the outer ring.

m lInsulation required - Cass F or better, sealed insulation systemwth
Class B tenperature rise.

NOTE:
Whi | e procedures of | EEE STD 429 are specified for form wound
coils, they are equally applicable to random wound coils.

n. Random wound seal ed insul ati on systens - Each random wound seal ed
i nsul ati on systemnotor shall have a stainless steel naneplate attached
near the regular naneplate stating “Stator winding insulated to provide
a sealed insulation system CAUTION. If rewinding is required do not
use burnout oven for stripping. Cut off one end turn, heat w nding by
radi ant heat and pull windings fromslot”. An additional octagonal
nanepl ate shall be attached near the regul ar nameplate starting at the
top using two lines “DO NOT OVERHAUL”, in the center using two |ines
“H GH RELI ABI LI TY", and the bottomusing two |ines “SEE MOTOR DRAW NG'.

0. Not for submarine service

p. Mdtor structureborne noise |levels shall not exceed the |evels shown for
type IVin ML-STD 740-2, or |ower when specified by auxiliary
manuf act ur er

g. Shock test - ML-S-901, type A for H -Shock applications

r. Air gap - In accordance with NEMA M5 1

s. Airborne noise levels - In accordance with NEVA M5 1

t. Locked rotor current - In accordance with NEMA M5 1

u. Torque - The | ocked rotor torque, pullup torque, and breakdown torque

of motors shall be at |east 70 percent, 70 percent, and 200 percent,
respectively, of full |oad torque

v. Speed-torque characteristics - The speed-torque characteristics shall
be coordinated with the conbined inertia of the rotating assenbly,

i ncluding fan wheel. It shall be possible to accelerate the fan unit
fromstandstill to high speed at 90 percent of rated voltage when the
current rating of the controller overload protective device does not
exceed the nmotor rated full |oad current.

w. Protection - Mdtor shall be equipped with thermal protection in each
phase to detect over-tenperature. Thermal protectors shall be of the
automatic reset type with appropriate |ocked rotor tenperature limt
(see pb.

x. Design B.

y. Drains. Drain holes with plugs shall be furnished in each spraytight
motor to drain condensate fromthe notor when fan is installed
vertically with the inpeller up or down, or horizontally. For drainage
in the horizontal position, an adequate nunber of holes shall be
provided to allow a 360 degree rotation of the fan.

3.18.2 Conduit box. A conduit box shall be nmounted on the outside of the fan

casing in line with notor | ead entrance. The box shall permt connection from
either side or fromone end. Boxes shall have the sane degree of enclosure as
nmotors with which they are used.

3.18.3 Conduits. The lead wires fromthe conduit box to the nmotor shall be
enclosed in a watertight conduit or race. An effective electrical ground shall
be provided fromthe notor frane to the fan casing and the conduit box.

3.18.4 Bearings. Mdtors shall be equipped with seal ed grease-filled bearings.
Bearings shall be in accordance with ANSI/ AFBMA precision classification of
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ABEC-5 in accordance wi th ANSI/AFBVA STDS 4, 9, 10, 13, and 20. Means shal
be provided to ensure that grease is always available to the bearing and to
prevent the | eakage of oil or grease along the shaft. Special bearings for
qui et operations when specified (see 6.2) shall be in accordance wth
ANSI / AFBMA 4, 9, 10, 13, and 20 and M L-B-17931

3.19 Fan performance.

3.19.1 Volume and pressure. The design point for each size fan shall be

vol une-pressure point at 14 inches of water gauge total pressure shown for that
size on Table Il. The total pressure shall rise continually fromfree delivery
to a value at least as high at the stated vol ume as shown on Table II, and

t hroughout this range of stable performance the volune in ft% nin shall be
within 2 percent of the volune indicated in Table Il. The pressure devel oped by
a fan is the pressure at the fan discharge, and the volume is the volune at the
fan inlet.

3.19.2 Aerodynanmic stall. Effective stall shall not occur at capacities
greater than 85 percent of the fan design or rated ft* min.

3.19.3 Airborne noise. The total sound power |evels for the fan-nmotor unit
shall not exceed the levels stated in Table Il when tested in accordance with
procedures in 4.7.3. Exceeding the total sound power |evels specified in Table
I1l shall be cause for rejection.

3.20 Noise level. The fan-notor unit shall neet the sound power |evels
specified in Table Il (see 4.7.3).

TABLE 111. Total sound power levels in decibels (dB) referenced to 10"
watt .
Fan Cctave band center frequency in Hz

Si ze code 63 125 250 500 1000 2000 4000 8000
A101 90 95 96 100 107 106 99 90
A102 88 98 98 101 110 106 99 93
A103 87 101 102 102 112 109 101 92
A104 96 103 105 104 112 111 103 94
A105 90 101 108 105 113 112 102 97
AMCA 300,
st andard 6 3 2 1.5 1.5 1.5 1.5 3
devi ati on

"Measurenents of total sound power levels nade in accordance with AMCA 300- 96
result in neasurement uncertainties within the standard devi ations specified in
Table 111. Acceptable fan total sound power |evels for each octave band are

t hose val ues which are less than or equal to the sumof the tabulated total
sound power |evel plus the specified standard deviation. An additional 4 dBis
al l owabl e in the octave band in which the bl ade passing frequency occurs to
account for the tone generated at the bl ade passing frequency.

4. VERI FI CATI ON

4.1 dassifications of inspections. The inspections specified herein are
classified as foll ows:

a. First article inspection (see 4.2)
b. Confornmance inspection (see 4.3)
c. Periodic conformance inspection (see 4.4)

4.2 First article inspection. First article inspection shall consist of the
exam nations of 4.6 and tests as specified in Table IV. The tests specified
shal |l be performed on each size fan-nmotor unit.

10
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Conf or mance i nspection shal

be rejected.

continuing satisfactory operation of
under any contract or
invitation to bid is dated 4 years or
unit.

previous test of an identica
specified in Table IV.

4.5 Conposite material.

units.

Peri odi c tests shal

consi st of the
The tests specified
Any unit that fails to neet

Periodic tests are required to assure
i dentica

The tests are required

purchase order for fans of existing design when the
nore subsequent to the date of the |ast
consi st of the tests

A representative fan constructed of conposite

mat eri al shal | requi renents of 4.8.
TABLE 1V. Test agenda.
Applicability of test to fan type
Verifi-
Tests Requi r ement cation First Conf or manc Peri odi c
S article e

Per f or mance 3.19 al | al | al
Aer odynam ¢ stal l . 2 al | al | -
Ai r bor ne noi se - -

by measur enent 3.19. 3 al | - al

by ear 3. 19.° 3 — al | -
Bal ance . 10. 2 al | al | -
Vi bration 3. 10. 2 al | - -
Casing tightness 3. 15. 1 all! - -
Speed 3. 18. 1 — - -
Shock 3. 10. 1 Type A - -
Mot or heat 3. 138. 1 al | al | al
Beari ng 3. 18. 1 al | - -
t emper at ure B. 1T al | al | -
Bl ade tip
cl earance . 2. 4.9 al | - al

Measur enent . 4.10 First pro- - First pro-
Non- magneti c duction duction
Mai ntai nability uni t uni t

‘Casing tightness is required only when specified (see B.2)

4.6 Material and di nensional exanination.

4.6.1 Cast inpeller and casing. Test sanples shall be inspected for chenical
content and nechanical ©properties in accordance with ASTM B26 except
radi ography of visually sound castings is not required. Repairs of cast
inpeller are not permtted. Cast casings nmay be repaired by welding or
impregnation if conpleted in accordance with NAVSEA Technical Publication

S9074- AR- G B- 010/ 278.

4.6.2 Fabricated steel casing. Steel casings shall be visually examned for
def ect s. Cracks in the radius of spun flanges or in the welds of welded
flanges may be repaired by welding, after proper preparation, provided that
radi ographic inspection of the repaired areas is performed. WAll thickness

shal | be neasured on at |east 10 percent of the casings.

4.7 Tests. Tests shall be as specified i 4.7.]1 through 47711 (see Appendix
B).

4.7.1 Performance. Performance tests shall be conducted in accordance wth
AMCA 210. Any of the test stands that utilize nozzles as a flow neasuring
devi ce and associ ated instrumentation may be used.

4.7.2 Aerodynam c stall. The effective stall capacity shall be determ ned from
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the largest capacity nmeasurenent of the following three stall neasurenent
nmet hods.

4.7.2.1 Throttled stall capacity. This method is capacity at which the fan
goes into stall when slowy throttling the discharge with the fan operating

4.7.2.2 Stall recovery capacity. This method is 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 slowy opened while noving towards free
del i very.

4.7.2.3 Stable start-up capacity. This method is capacity at which stable
stall free operation first occurs, as the fan is started from a no-spin
condition with the throttling device fixed at progressively |arger openings

4.7.3 Airborne noise. Cctave band sound power levels for a fan-notor unit
shal | consist of the measurenent of sound pressure | evels and the conputation
of sound power levels in accordance with procedures and instrunentation

requi renments defined in AMCA 300-96, and anendnents to those procedures as
identified herein. The fan-notor unit shall be operated at the design point
during airborne noise testing, see Dual speed fans shall be operated
at high speed during noise tests. AT sound measuring instrumentation shal
be | aboratory calibrated within one year of the date of test, excluding the
ref erence sound source which shall comply with the |aboratory calibration
requirenents stated in AMCA 300-96. A random i nci dence response nicrophone
and a type | (precision) sound |l evel nmeter confornming to the requirements of
AMCA 300-96 shall be used. The m ni mum di stance between the extreme points of
t he mi crophone swi ng as described in AMCA 300-96 shall be 27 ft., and the
speed of traverse of the m crophone shall not exceed 2.4 ft./sec. Sound
pressure readings shall be a tine-weighted average over an integral nunber
(one or nore) of mcrophone swings. Sound pressure |evel readings shall be
averaged over a mni num peri od of observation of 30 sec. The fan shall be
nmounted on resilient nmounts, and flexible duct connections shall be installed
between the fan flanges and any duct sections required for testing. Resilient
nounts shall be | oaded within the design |oad range for the type of nount

sel ected. The frequencies of the natural nodes of vibration of the nounted
fan in the vertical direction shall not exceed 11 Hz or one-fourth of the

| owest forcing frequency of the fan, whichever is lower. Wen a duct section
is attached to a fan-nmotor unit to facilitate measurenments, it shall have the
same interior, open cross sectional dinensions as that of the fan-notor unit
to which it is attached. There shall be no exposed sound absorbing materia
on the interior or exterior surfaces of the attached ducts. No sound

attenuating devices shall be installed within attached ducts. An orifice
plate shall be installed if necessary to obtain design pressure at a known
operating point. If an orifice plate is installed, it shall be a quiet type

t hat does not produce excessive fl owinduced noi se.

4.7.3.1 Total sound power. Test procedures and cal cul ation procedures to
determ ne total sound power levels for a fan-nmotor unit shall be in accordance
wi th Appendi x H of AMCA 300-96, installation type B: free inlet/ducted outlet,
and Figure 4 of AMCA 300-96. The fan-notor unit and attached di scharge duct
with orifice plate shall be placed entirely within the reverberant test room

4.7.3.2 Inlet sound power. Test procedures and cal cul ati on procedures to
determ ne inlet sound power levels for a fan-nmotor unit shall be in accordance
with Figure 2 of AMCA 300-96, installation type D: ducted inlet/ducted outlet.
No orifice plate shall be installed in the inlet duct. The fan-nmotor unit and
attached di scharge duct with orifice plate shall be placed entirely within the
chanmber, and sound pressure | evel neasurenents shall be made within the
reverberant test room Acoustical treatments shall be placed within the
chanmber to provide an acoustic seal at the penetration in the wall separating
t he chanmber fromthe reverberant room as necessary to ensure that no noi se
contributions are transnmitted fromthe chanber into the reverberant test room
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4.7.3.3 Qutlet sound power. Test procedures and cal cul ati on procedures to
determ ne outl et sound power levels for a fan-notor unit shall be in
accordance with Figure 3 of AMCA 300-96, installation type B: free
inlet/ducted outlet. An orifice plate shall be installed within the discharge
duct if necessary to obtain fan-nmotor unit operation at the design point. The
fan-nmotor unit wth attached di scharge duct shall be placed within the
chanmber. A section of the discharge duct, approximately 2 to 3 duct dianeters
l ong and housing an orifice plate, shall extend into the reverberant test

room and sound pressure |evel neasurenents shall be nade within the
reverberant test room Acoustical treatments shall be placed within the
chanmber as necessary to provide an acoustic seal at the penetration in the
wal | separating the chamber fromthe reverberant room and to ensure that no
noi se contributions are transmtted fromthe chanber into the reverberant test
room

4.7.3.4 Casing sound power. Test procedures and cal cul ati on procedures to

det erm ne sound power |levels radiated fromthe casing of a fan-nmotor unit

shal |l be in accordance with Appendi x G of AMCA 300-96. Duct sections attached
to a fan-notor unit to facilitate testing to determ ne casing radi ated sound
power shall be rigid, heavy gauge netal ducts and/or solid, double wall ducts
to elimnate noise contributions transnmitted through duct walls. The noise
transm ssion loss of the walls of the reverberant test roomshall be such that
noi se transmitted into the reverberant test room from adj acent spaces does not
contribute to the sound power |evels of the fan-nmotor unit. Penetrations in
the walls of the reverberant roomin way of ducts shall be acoustically seal ed
to prevent noise contributions frombeing transmtted into the reverberant
test roomfromthe adjacent room

4.7.3.5 Airborne noise detected by ear

Fan-mot or units not undergoi ng ai rborne noise testing described in 4.7.3.1
through 4.7.3.4 shall be operated at their design points. Any unusua

ai rborne noi se or any airborne noise thought to be excessive shall be
corrected if the cause is apparent. |f the cause is not apparent and the
condition is not corrected, the fan-nmotor unit shall be tested in accordance
with 4.7.3.1, and sound power |evels shall be conputed to determ ne
conformance wi th sound power |evel requirements specified in Table I11.

4.7.3.6 Airborne noise test facility. The facility wherein neasurenents of
fan-nmotor unit airborne noise are perforned shall be registered in accordance
with AMCA 111 as being a qualified facility in which to perform octave band
sound neasurements in accordance with AMCA 300- 96.

4.7.4 Balance test. In this test, the fan-notor unit shall be operated at
maxi mum speed and free delivery, with shaft horizontal. It shall be suspended
froma stand by neans of two elastic vibration cords, one secured to each end
fl ange. The cords shall have a natural frequency of less than 1/4 of the

m nimumrotational frequency of the unit in Hz. The static deflection shall be
within the limts of ML-STD-167-1 for elastic nounting elenents, and this
shall be the basis for determning 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 nounted on a rigid, |evel
floor. Another alternative is that the fan-nmotor unit shall be suspended from
an el ectric hoist by neans of two chains, one secured to the end flanges of the
fan-motor unit (that is, the ends of the chain secured to opposite flanges);
one secured to the electric hoist and to the center of the chain secured to the
end flanges. The length of the chains shall be not |ess than 15 inches nor nore
than 35 inches, and the link size of the chains shall be not less than 1/4 inch
nor nore than 3/8 inch. Wth either method, the internally excited vibrationa
di spl acenent (single anplitude of vibration) shall be neasured in mls as
follows: four axial neasurenments 90 degrees apart on the face of each end

fl ange, one horizontal neasurenent perpendicular to the axis on the edge of
each flange, and one vertical neasurenent on the top edge of each flange. The
nmaxi mum anpl i tude of vibration shall be the nmaxi mum single readi ng, and not an
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average. The operating frequency at which the naxi num anplitude occurs shall be
nmeasured. Exceeding vibration limt specified in 3.6 cause for rejection.

4.7.4.1 Vibration test. Fan-notor wunits shall be subjected to type |
environnmental vibration tests as specified in ML-STD 167-1. The exploratory
vibration test specified in ML-STD-167-1 shall include frequencies from 4 Hz

up to and including 33 Hz at the table anplitude specified therein. The
vibration test shall be conducted in the order specified in F 7.1I] Any unit
that fails to meet any requirenments shall be rejected.

4.7.5 Casing tightness. Wen this test is required, the requirements as well
as the test conditions shall be specified in the contract or order (see %a
If conditions are not specified, the test shall be conducted as foll ows: i nd
flanges (one with air supply and gauge connections) shall be bolted to gasketed
fan flanges. Air at a pressure 50 percent higher than the maxi mum pressure
capability of the fan shall be supplied to the casing interior. The pressure
drop in 10 minutes shall not exceed 5 percent of the test pressure.

4.7.6 Speed. The fan-notor wunit shall be operated at each speed at free
delivery to determ ne whether the speed conforns approximately to design speed
at rated vol tage.

4.7.7 Hi gh-inpact shock. The fan-notor unit shall be shock tested on the
medi um wei ght machi nes as specified for grade A shock of ML-S-901. The high-
ucting

i npact shock test shall be conducted after the tests specified in #.7.1
7. 3]

7. 7. 4] B 7.4°1] F.7.5] F7.6] F.7.8] F.7.9] and f.7.10] After cond
he hi gh-Tnpact shock test, tests specifred in g 7. 1]an shal | be again
conducted wi thout correction of danages that nay have occurred during shock

test. Shock testing in accordance with these requirenents shall denonstrate
that the fan-notor unit perfornms its function with acceptable changes in

per formance and aerodynanic stall. Shock test acceptance shall be contingent
upon the ability of the equipnent after shock testing to satisfy perfornmance
within 5 percent of the volune indicated in table Il, and aerodynam c stall

with capacities not to occur grater than 90 percent of the fan design or rated
ft/mn. Evidence of fragnmentation or nissile effect of part, deformation that
wi Il cause active interference between parts, or failure to operate shall be
cause for rejection. In this test, bolts shall be used in each of the flange
bolt holes. Resilient nounting shall not be used unless specified (see é
Fan-motor units that have passed this test may be used as production unitTs
after replacenent of notor bearings.

4.7.7.1 Shock on nedium wei ght machine. The test of a fan-notor unit shall
consi st of the nine blows specified in Table V. The required fan orientation
mounting for tests required in Table V are as foll ows:

1. Fan horizontal (notor shaft horizontal), steel nounting brackets
attached to both fan flanges for nounting to test platform

2A. Fan vertical, fan inpeller down (notor shaft vertical, inpeller on
botton). Fan flange bolted to a steel plate for nounting to test
pl at form

2B. Fan inclined at 30 degrees, fan inpeller up (notor shaft inclined 30
degrees fromthe vertical, inpeller on top). Fan flange bolted to a

steel plate for nounting to test platform

Auxiliary channels shall be used to bolt the rnounting brackets or plate to
standard fixtures.

TABLE V. Test on nedium wei ght shock nachi ne.

Bl ow No. G oup No. Hanmrer drop Anvi | Oper ati ng Fan
travel (in) condi tion orientation
1 I (Based on 3 Secur ed No. 1
2 Il wei ght, see 3 Oper ati ng No. 1
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3 111 M L- S-901) 1.5 Secur ed No. 1

4 I 3 Oper ati ng No. 2A
5 Il 3 Secur ed No. 2A
6 111 1.5 Oper ati ng No. 2A
7 I 3 Secur ed No. 2B
8 I 3 Oper ati ng No. 2B
9 11 1.5 Secur ed No. 2B

Upon conpl etion of the shock test, post-shock test inspection, and specified
test, the fan-nmotor unit shall be returned to the contractor for exam nation
and further testing.

4.7.8 Motor heat. Mtor heating shall be neasured as specified in the
applicable motor specification. |In each test, the nmotor shall be installed in
the fan, and a duct shall be attached to the fan discharge. Full |oad shall be
obtai ned by nmeans of a terminal throttle on the test duct. Since neither the
fan nor a suitable test stand will nornally be available at the notor plant,
the heat test may be conducted at the plant of the fan manufacturer.

4.7.9 Bearing tenperature. Bearing tenperature shall be nmeasured with the fan
nounted in vertical with inpeller on bottom Full |oad shall be obtained by
nmeans of a terminal throttle on attached test duct. Bearing outer ring
tenperature shall not exceed requirenents of §.I8.T](I).

4.7.10 Blade tip clearance neasurenent. The fan blades shall be in a
stationary position for the entire measurement. Inspect visually to locate an
apparent maxi mum cl earance (radial clearance) fromthe blade tip to the inside
of fan casing. Measure this apparent nmaxi num cl earance and nove the neasurenent
to three different locations at 90, 180, and 270 degrees relative to the
apparent maxi mum cl earance. Conpare the four neasurements to determine the true
maxi num bl ade cl earance. This naxi num cl earance shall not exceed 1/4 of 1
percent of the casing inside dianmeter.

4.7.11 Test schedule. The schedule for testing the fan shall be perforned in
the foll ow ng order:

a. Bal ance (

b. Casing tig ness (f§7.5).

c. Blade tip clearance measurenent (#.7.10].

d. Performance (E:Z%E%, aerodynanmc sta 1.7.7)], speed ( , hotor
heat (E:%:E], and bearing tenperature ({.7.9)]. These tests shall be
conducted concurrentl

e. Airborne noise ( .

f. Vibration test ( Correction of deficiencies or damages, which

may have resulte Fom Vi brati on tests, shall not be performed prior to
the test specified in

g. High-inpact shock (F.7-.7]. After conducting the high-inpact shock
test, tests specified in ff.7.1]and E.7.2|shall be agai n conduct ed
wi t hout correction of danages (hat may have occurred during the
shock. Data for tests specified in ff.7.1]and f. 7. 2] one before and
one after high-inpact test, shall denonstrate that the fan-notor unit
satisfies performance and aerodynanic stall as follows: performance
to be within 5 percent of the volune indicated in Table Il and
aerodynamic stall not to occur greater than 90 percent of the fan
design or rated CFM

4.8 Conmposite material testing. Conposite material shall be tested for flane
spread, snoke obscuration, conbustion gas, ignhitability, heat rel ease, and
mass consuned. Use of conposite material requires NAVSEA review of the fire
and toxicity performance for the conposite material system The Non-netallic
Mat erial s Branch of NAVSEA has review responsibility for use of conposite

mat eri al systenms on Naval vessels.

4.8.1 Fan casing and conduit box.
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4.8.1.1 Internal fire insult. Fan casing and conduit box material shall
withstand an internal fire insult as described in the nodified full-scale
Factory Mutual test for horizontal duct F-4922 (see Figure 2).

4.8.1.2 External fire insult. Fan casing and conduit box material shall
wi thstand an external fire insult as described in Figure 3. Tenperatures
around the outside of the test speci nen shall exceed m ni mum tenperatures
prescribed by ASTM E 119 for at |east 15 m nutes.

4.8.1.3 Acceptance Criteria. Acceptance criteria for casing material shall be
in accordance with Table | of M L-STD 2031.

4.8.2 Internal conposite materials. Fan i npel | er, casing, and notor

conposite, etc. Materials shall meet the snoke obscuration (ASTM E 662) test
as follows:

Ds During 300 Sec (flam ng) 6 (4 mnutes)
Ds During 300 Sec (nonflam ng) 1 (4 mnutes)
Dmex (fl am ng) 81
Dmax (nonfl am ng) 32

and the Conmbustion Gas (ASTM E-800) test as foll ows:

Conbusti on Gas Fl am ng Nonf | ami ng
Cco 75 10
COo, 2. 0% 0.4%
HF <1 <1
HCl 13 1
NOx 1 <0.5
SQ, <1 <1
HCN 1 <1
NH, <3 <3
CCC, <0.1 <0.1

2

4.9 Permeability tests. A perneability test of nonmagnetic material used in
construction of _the fan shall be conducted in accordance with M L-STD 2142,
Test 501. (See

4.10 Maintainability denonstration. The first production unit shall be

exam ned after testing, and the capability to nmaintain, disassenble, and
repair the unit shall be denonstrated. The denonstration shall be conducted
utilizing the reconmended tools and with other than expert mechanics.

Evi dence that maintainability of the fan-notor assenbly cannot be acconpli shed
by ot her than expert nechanics shall be cause for failure of the
denponstration. The maintainability denonstration shall include but not be
limted to the following (see 3.9).

a. Renpval of fan inpeller
b. Renoval of notor
c. Renoval of notor bearing

5. PACKAG NG

5.1 Packaging. For acquisition purposes, the packaging requirenents shall be
as specified in the contract or order (see p.2). Wen actual packaging of
material is to be performed by DoD personne hese personnel need to contact
the responsi bl e packaging activity to ascert ain requi site packagi ng

requi renents. Packagi ng requirenents are nmaintained by the Inventory Control

16



Downloaded from http://www.everyspec.com

M L- PRF- 24755A

Poi nt’s packaging activity within the Mlitary Departnent or Defense Agency,
or within the Mlitary Department’s System Command. Packagi ng data retrieval
is available fromthe managing Mlitary Departnent’s or Defense Agency’s

aut omat ed packaging files, CD ROM products, or by contacting the responsible
packagi ng activity.

6. NOTES

(This section contains information of a general or explanatory nature that nmay
be hel pful, but it is not mandatory.)

6.1 Intended use. The fan-notor units specified herein are intended for
ventilation applications on board ships of the United States Navy. The
direction of airflowinto and out of the fans is axial. The fans are of
nonspar ki ng construction. Fans are high efficiency units intended for systens
havi ng a resistance of 14.0 inches of water.

6.2 Acquisition requirenents. Acquisition docunents will specify the
fol | owi ng:

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

b. Type required (see F

c. Issue of DODISS to be cited in the solicitation, and if required t he
speci fic issue of individual docunents ref er enced (see P and

d. Wether non-magnetic fan-nmotor units are required. (see B.2.4).

e. Shock (see @ 10. 1

f. Bellnouth (see 1s. 4).

g. Thermal prot ection (see B.18.1).

h. Mtor bearings, quiet operation (see P .

i. Wen casing pressure test is required able |V) specify test
conditions if other than standard (see .

j. Resilient mountings (see §#.7.7).

k. Level of preservation, packing, and marking required (see %.1).

I. Drawi ng approval is required (see 6.4)

m Final drawings are required (see 6.4.1)

n. Shock and vibration mtigation. In addition to packagi ng requirenents
specified in the contract, all Ilevels of packaging should enploy a
shock and vibration system that will ensure parts of the unit, such

as bearings, are not damaged due to normal shock and vibration that
occur during handling and shi pnents.

6.3 First article. Wen first article inspection is required, the contracting
of ficer shoul d provide specific guidance to offerors whether the item(s) should
be a pre-production sanple, a first article sanple, a first production item a
sanpl e selected fromthe first lot production itens, a standard production item
fromthe contractor's current inventory (see , and the nunber of itens to
be tested as specified in 4.2. The contracting officer should also include
specific instructions in acquisition docunents regarding arrangenents for

exam nati ons, approval of first article test results, and disposition of first
articles. Invitations for bids should provide that the Governnent reserves the
right to waive the requirenment for sanples for first article inspection to
those bidders offering a product which has been previously acquired or tested
by the Governnent, and that bidders offering such products, who wish to rely on
such production or test, nust furnish evidence with the bid that prior
Covernnent approval is presently appropriate for the pending contract. Bidders
shoul d not submit alternate bids unless specifically requested to do so in the
solicitation.

6.4 Approval. The Contract should require (see 6.2) that two prints of the
fan assenbly drawing; and (2) two prints of the notor proposed for use with
the fan drawi ngs be submitted for approval by the acquisition activity unless
t he draw ngs have been previously approved wthin the |last five years.
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6.4.1 Final drawings. Wen final drawings are required (see 6.2) and comrents
on new drawi ngs are approved, adjudicated or reconciled, the contractor is
responsi ble to: (1) forward final fan-coil and notor draw ngs to acquisition
activity; and (2) include special requirenents of the contract or order prior
to distribution of final draw ngs.

6.4.2 ldentifying nunbers. A national stock nunber (NSN) and a conponent
identification nunber (CID No.) will be assigned by the Governnent after
drawi ng approval. The contractor is responsible to: (1) identify these nunbers
i n shipping papers; and (2) mark these nunbers on each fan and notor
identification plates.

6.5 Technical nanuals. The requirenent for technical manuals should be

consi dered when this specification is applied on a contract. |If technica
manual s are required, mlitary specifications and standards that have been
cleared and listed in DoD 5010.12-L, Acquisition Management Systens and Data
Requi renents Control List (AMSDL) nmust be listed on a separate Contract Data
Requi renents List (DD Form 1423), which in included as an exhibit to the
contract. The technical nanuals nust be acquired under separate contract line
itemin the contract.

6.6 Recommended Practices The follow ng docunments provide information for the
desi gn, manufacture, testing, and qualification of vaneaxial fans used for
cooling of gas turbine machinery previously supplied to the United States
Navy, and may be used for gui dance:

a. ML-F-24751 Fans, Vaneaxial, Gas Turbine Enclosure Cooling, Nava
Shi pboard
b. MI-STD-889 -Dissinilar Mtals

6.7 Subject term (key word) listing.
Bl ade
Casi ng
Duct
| mpel | er
Vane

6.8 Changes from previ ous issue. Marginal notations are not used in this
revision to identify changes with respect to the previous i ssue due to the
ext ensi veness of the changes.
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‘ "F” NO. OF BOLT HOLES OF MOTOR
"C” DIA, EQUALLY SPACED
ON BOLT CIRCLE OF "D" DIA
INLET END VIEW (HALF) SIDE VIEW (CASING OMITTED ON NEAR SIDE)
INTERFACE AND PHYSICAL DATA
AN MOTOR DATA! MAX DIMENSIONS (INCHES) NO. OF | SgT23 AIRFLOW (CFM)* | MAXIMUM?
si7e BOLT HOLES| WEIGHT EFFECTIVE
MAX HP| RPM A B C D E F (LB) 12 IN. W.G. |14 IN. WG. |  STALL
A101 10 3600 | 20—/ | 30 /55 23=1/4 | 23-5/8 24 580 1320 1200 1020
A102 10 3600 | 21-1/8 | 31 /35 23=1/4 24-5/g 24 600 1980 1800 1530
A103 15 3600 | 21-/& | 32 /55 23-1/4 | 24-5/% 24 620 2640 2400 2040
A104 15 3600 | 21-1/3 | 33 17/39 23=1/4 24-5/g 24 620 3960 3600 3060
A105 20 3600 | 21-"/5 | 35 7/35 23-1/4 24-5/8 24 640 5940 5400 4590

NOTES:
1. MOTOR HORSEPOWER (HP) AND SPEED (RPM) ARE GIVEN AT 440 VAC 3 PHASE, 60 HZ.
2. WEIGHT FOR FAN WITH 65°C (149°F) AMBIENT MOTOR.
3. ALL WEIGHTS ARE APPROXIMATE.
4. THE AIRFLOW RATES FOR A SINGLE, FULLY—LOADED, CBR FILTER HOUSING IS 600 CFM,
THEREFORE, NAVY STANDARD HIGH PRESSURE VANEAXIAL FANS ARE AVAILABLE FOR FILTER
5. MAXIMUM EFFECTIVE STALL SHALL BE GREATER OF THE THREE FOLLOWING CAPACITY VALUES
USED TO MEASURE AERODYNAMIC STALL:
A, THROTTLED STALL CAPACITY — AIRFLOW AT STALL ENTERING CONDITION WHILE
CLOSING DISCHARGE.
B. STALL RECOVERY CAPACITY — AIRFLOW AT RECOVERY FROM STALL CONDITION WHILE
OPENING DISCHARGE.
C. STABLE START—UP CAPACITY — AIRFLOW AT STALL FREE OPERATION FROM A NO-SPIN
CONDITION WHILE USING CONSECUTIVE LARGER FIXED DISCHARGE OPENINGS.

FIGURE 1. High pressure fan —interface & physical data.
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THERMOCOUPLES
AS PER FM4922

TO TEST

FAN COMPOSITE MATERIAL
FACILITY /

FAN|| STEEL DUCT

[ FIRE PAN
T

The purpose of the test is to assess the structural integrity and the snoke
characteristics of the conposite material separating the ship’s interna
conpartnents fromthe air flowwithin the confines of the conposite envel ope.
Gases rel eased to weather are al so assessed as they can be reingested into the
shi p.

Modi fications to FM4922 are as foll ows:

Test materi al
The manufacturer has the option to furnish sufficient material to assenble:

a. Two 24-ft |ong conposite ducts incorporating at |east two factory or
field assenbled joints (as appropriate to the application) or

b. Two 12-ft [ ong conposite ducts incorporating at |least two factory or
field assenbled joints along with two 12-foot heavy-gage steel ducts
(uncoated carbon steel or stainless steel) to be connected down-stream
of the conposite test sections to forma standard 24-ft |ong test
secti on.

Al of the test ducting described above (conposite and suppl emental stee
sections, if utilized), can be provided in the formof rectangular or circular
cross-sections (depending on the envisioned application; i.e., round for fan
casings, rectangular for cabinets) that are each 6-ft |ong and flanged for
bolted connection (with gasketing) to each other to nake up the entire

standard 24-ft test length. |[If rectangular ducting cross-sections are
utilized, the follow ng nonmi nal dinensions are recomended: 12 inches by 24
i nches by nom nal thickness (not to exceed 1.5 inches). |If circular ducting

cross-sections are utilized, the internal di ameter should not be | ess than 18
i nches nor greater than 20 inches and the wall thickness of the test ducts
shoul d not exceed 1.5 inches.

Test apparat us:

The standard 12-inch by 12-inch by 7-inch fire pan specified in F4922 to
sinmulate building fire conditions (using heptane fuel) should be enlarged to
16-inch by 16-inch by 15 inches deep to nore closely simulate a shipboard
engi ne room hydr ocarbon pool fire.

FIGURE 2. Modified factory factory nmutual fire test for conposite materia
(FM4922) subject to internal fire insult.
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Not es

The fan-notor section material (1 ft by 2 ft by 6 ft long duct) is exposed
for 15 minutes to a hexane fire capabl e of tenperatures between 1400 to 1600
degrees F. The sealing flanges are to be cooled by a water spray. The air
pressure shall be nonitored with time. The fire tray is 18 inches by 30
inches, filled with hexane fuel floating on water. The fire tray is
oriented so that the longer side is perpendicular to the |ongitudinal axis
of the duct. Five thernocouples are used to nonitor the tenperatures.

#1 thernocoupl e: under side of the duct in the mddle, just above the fire
#2 thernocoupl e: inside the duct, in the niddle

#3 thernocoupl e: along the side of the duct

#4 thernocouple: on top of the duct, in the mddle

#5 thernocoupl e: about 2 feet above the duct, in the niddle

FI GURE 3. 15 Mnute fire test with hexane fuel
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APPENDI X A
ENG NEERI NG DRAW NGS TECHNI CAL CONTENT REQUI REMENTS

A.1 SCOPE

A 1.1 Scope. This appendi x covers the technical content requirenments that
shoul d be i1 ncluded on draw ngs when required by the contract or order. This
appendi x is not mandatory and is provided for informational purposes only.
A. 2 APPLI CABLE DOCUMENTS

A. 2.1 Governnent docunents.

A.2.1.1 Specification and standard. The foll ow ng specification and standard
forma part of this docunent to the extent specified herein. Unless otherw se
specified, the issues of these docunents are those listed in the issue of the
Depart nent of Defense |Index of Specifications and Standards (DODISS) and

suppl enent thereto, cited in the solicitation.

SPECI FI CATI ON

DEPARTMENT OF DEFENSE
M L- DTL- 31000 Drawi ngs, Engi neering and Associ ated Lists

(Unl ess otherw se indicated, copies of the above specifications, standards,
and handbooks are available fromthe Standardi zati on Docunents Order Desk, 700
Robbi ns Avenue, Buil ding 4D, Phil adel phia, PA 19111-5094.)

A. 3 DRAW NGS.

A. 3.1 Drawi ngs. Wen required by the contract or order, draw ngs should be
identified by the contractor’s identification and docunent number, shoul d be
in accordance with ML-DTL-31000 for |evel 2 drawi ngs. Wen required by the
contract or order, draw ngs should contain the follow ng information:

A. 3.2 Fan assenbly drawi ng. The fan assenbly drawi ng should include the
fol | owi ng:

a. A longitudinal, sectional view of the fans, showi ng arrangenent of
conponent parts which are identified by piece nunber flagging. All
wel ds shoul d be indicated by standard weld synbols. The follow ng
addi ti onal data should be shown in this view

1. Overall (flange face-to-face) fan I ength and nmounting fl ange
outsi de diameter to the nearest 1/16 inch

2. Fan casing inside dianeter and wheel (blade) tip diameter to 0.001
inch with tol erance.

3. Axial distance fromthe face of the notor nounting flange to the
conduit centerline.

4. Keyway di nensions of the wheel hub and wheel hub to bore dianeter
0. 0001 inch with tol erance.

5. Axial length of vanes.

6. Indication of the area of wheel fromwhich netal is to be renoved
i n bal ancing, and the permi ssible depth of such renoval

7. The nomi nal axial distance between the trailing edge of a blade at
m dpoint to the | eadi ng edge of a vane.

8. Location on the casing of fan and notor identification plates.

b. An end view of the fan, showing the direction of inpeller rotation.

1. Direction of wheel rotation.

2. Inside dianeter of the motor-nmounting flange or the dianmeter of
the rabbet in the motor nounting flange (whichever surface is used
for positioning the motor) in thousandths of an inch with
t ol erance.
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3. The quantity and size of equally spaced nmounting holes and the
bolt center dianeter in the fan flanges and notor-nounting fl ange.

If necessary for clarity, separate details of the nbtor mpunting
(secondary nmounting if provided), conduit, and conduit box.
Separate details of the notor-nounting gasket; fan identification

pl ate; a section of the wheel show ng undi nensioned end profile of a
bl ade 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 whee
has a separate nose or cap).

A conplete Iist of material. The quantity of blades and vanes
shoul d be indicated, as well as the thickness of casing, vanes, and
notor nmounting flange, unless the thickness is dinension in a view
Thread data of threaded fasteners should be given.

General notes, including the follow ng:

1. A statenent directing reference to a fan certification data
sheet for identification of electrical components and specific
fan notor test data, center of gravity, and nonments of Inertia.

2. A statenent of the permi ssible tolerance for all untol eranced
di nensi ons.

3. Indication of the nethod of securing the wheel hub insert in the
wheel ; if by press fit, the interference fit and the m ni num
insertion pressure should be stated.

4. A caution statenent directing connections of a ground wire if
appl i cabl e.

5. Statenments identifying the plating, welding, and painting of
conponents or assenbli es.

6. Indication of the nmethod of balancing the fan inpeller

7. Indication of the passing angle, viewed axially, of a blade
trailing edge and a vane | eadi ng edge.

8. A statenment of the mninmumcasing wall thickness (including the
fan raceway that is normally nachi ned).

9. ldentification of any carbon steel surface which nay be machi ned

after plating, and a statenment of the treatnent of such area
prior to painting.

10. Any ot her statenents necessary for clarity.

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

A nonlogarithm c graph, with cubic feet of standard air per mnute
(ft/min) as the abscissa, and total pressure, static pressure, speed
(r/mn), brake horsepower and power input kilowatts (kW or input

hor sepower as ordi nates. The graph should be identified by fan code
and by the test nunber and date.

A.3.3 Fan detail drawi ngs. Fan detail draw ngs should include the follow ng:

a.

A 3.4

Shoul d be furnished of all parts and sub-assenbly necessary for

eval uation of the equipnment and all parts necessary for maintenance
and over haul .

Subassenbl i es whose parts cannot be acquired or serviced

i ndi vidual ly should be shown as a single part.

Show al | essential fabrication details including welding

requi renents and synbol s.

Drawi ngs are not required for those parts that are in comon
comrerci al use and can be referenced to commrercial standards.

Auxiliary drawi ngs. Auxiliary draw ngs should include the foll ow ng:

If fans are to be flexibly nounted, the nounting brackets and nount
requi renents should be detailed in a separate |evel 2 conposite
mul ti sheet draw ng.

Drawi ngs of motors used with fans should conformto the requirenents
of ML-M17060. Structureborne noise |evels in accordance with ML-
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STD- 740- 2 shoul d be shown on each notor drawi ng for information only
and should not be applied to any specific requirenment. Draw ngs
shoul d al so i nclude nmagnet wire size.

Drawi ngs of motors should indicate the lubrication method. These
drawi ngs should al so state the axial clearance between the bearing
and shoul der to acconmpdate thermal |inear expansion of the shaft,

i f a housing shoulder is provided.
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APPENDI X B
TEST REPORT TECHNI CAL CONTENT REQUI REMENTS

B.1 SCOPE

B.1.1 Scope. This appendix covers the technical requirenents that should be
included in test reports when required by the contract or order. This appendix
is not mandatory and is provided for infornational purposes only.

B.2 APPLI CABLE DOCUMENTS
This section is not applicable to this appendi x.
B.3 TEST REPORTS

B.3.1 Report of perfornmance, noise, balance, and notor heating. The figure
nurmber of AMCA 210 should be identified, together with duct or chanber

di nensi ons and the dianeter of nozzle if used. The follow ng values shoul d be
reported in tabular form anbient baronetric pressure, dry bulb and wet bulb
tenperatures, and air density; voltage and current (in each phase), notor input
kilowatts or horsepower; brake horsepower; fan speed; air velocity; total
static and velocity pressure; air quantity (ft’mn); mechanical (total)
efficiency; electrical efficiency. The nmaxi num anplitude of vibration at free
delivery and frequency at which it occurs should be reported. Computations need
not be included in the report if nmade strictly in accordance with AMCA 210. A
curve sheet should be included in the report showi ng notor input, brake
horsepower, fan speed, total and static pressures of standard air at fan

di scharge, as ordinated, and cubic feet of standard air per minute at fan inlet
as the abscissa. Mtor heating at design point in each octave band should be
included in this report. An additional curve sheet should also be included in
the report showing results of the tabul ated data for speed and torque. The data
shoul d be plotted with synchronous speed-percent as the ordinate and the

absci ssa as torque-percent of full |oad. The starting, pull-up, breakdown and
full load torque should be indicated on the curve

B.3.2 Report of shock test. The report should be nade by the shock test

| aboratory or the fornms specified in ML-S 901 and shoul d i ncl ude draw ng
nunber identification of the fan and notor, as well as photographs of the fan
unit in each test nounting.

B.3.3 Calculations. Calculations required by the contract should be recorded.
B.3.4 D nensional neasurenents and vi sual exam nations. Records of the visua

exam nations and dinensional neasurenents made as a requirement of the
speci fication shoul d be recorded.

B.3.5 Chem cal or nechani cal anal yses. A record of chenmical or nechanica
anal yses is required of castings.

B.3.6 Report of airborne noise. The airborne noise report should conply with
the data reporting requirements of AMCA 300-96. Total octave band sound per
levels (4.7.3.1) for the fan-nmptor unit when operating at the design point
shoul d be tabul ated and conmpared with the total sound power |evels specified
in Table I1l1. Masurenents of sound pressure |evels and computation of (a)
sound power levels emtted fromthe fan inlet, (b) sound power levels emtted
fromfan outlet, and (c) sound power levels emtted fromthe fan casing should
be performed in accordance with procedures stated in 4.7.3.2, 4.7.3.3, and
4.7.3.4 respectively, and reported. |Inlet sound power levels (4.7.3.2),

outlet sound power levels (4.7.3.3), and casing sound power |evels (4.7.3.4)
for fan-nmotor unit operation at the design point should be reported in octave
band format. Measured sound pressure levels for fan-nmotor unit operation at

t he design point, sound power |evels for the reference sound source,
background sound pressure | evels, and sound pressure |evels neasured when the
ref erence sound source is operational should be tabulated in octave band
format. Diagranms of the test configurations enployed when deternining tota
octave band sound power levels (4.7.3.1), inlet sound power |levels (4.7.3.2),
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outl et sound power levels (4.7.3.3), and casing sound power |evels (4.7.3.4)
for the fan-motor unit, including position of the reference sound source, fan-
notor unit assenbly with respect to walls, floor, and ceiling, and distance of
the m crophone fromthe nearest surface of the fan-notor unit, and di stance of
the m crophone fromtermnations of the air inlet and air outlet duct sections
attached to the fan-notor unit should be included in the test report.
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RELI ABI LI TY

C.1 SCOPE

C.1.1 Scope. This appendix covers the information and procedures necessary
to ensure that the reliability requirenents of this specification are net.
Thi s appendi x is a nmandatory part of the specification. The informtion
contai ned herein is intended for conpliance.

C.2 APPLI CABLE DOCUMENTS
This section is not applicable to this appendi x.
C.3 RELIABILITY DATA

C.3.1 Reliability analysis. Reliability analysis shall be perforned by

manuf acturers to determ ne that the equi pnent nmeets the Integrated Logistic
Support (ILS) requirenents of B.7.1 Manuf acturers shall maintain record data
to indicate degree of conformance to ILS requirenments. The reliability

anal ysi s shall include:

a. Alist of parts, which according to experience and judgnment, are
subject to wear, material deterioration, and service failures.

b. Design features enployed to attain the required service life of the
parts, with consideration to shipboard environnental and resultant
conditions. Design features include: choice of materials,
compatibility of materials, repairability and accessibility,
hardness, surface finishes, fits and cl earances, corrosion control
equi prent protection fail-safe features, internal and externa
operating tenperatures, and suitability of the nmaterials at these
t enper at ur es.

c. Preventive mai ntenance and servicing requirements necessary for the
achi evenent of reliable equiprment. Any unusual steps or precautions
necessary in carrying out maintenance and servicing requirenents
shal | be pointed out.

C.3.2 Failure reporting, analysis, and feedback. The reliability assurance
program shall incorporate a fornmalized systemfor recording, collecting, and
anal yzing all failures that occur during testing, installation, and operation
t hrough the tenure of the contract. Analysis shall be fed back to
contractor's engi neering, managerment, and production activities on a tinmely
basis. Failure reports received fromthe using activity shall be integrated
into this programfor trouble analysis and for experience considerations for
future design review.

Cust odi an: Preparing Activity
Navy — SH
Revi ewi ng Activity: Navy - SH
DLA - IS (Project nunmber 4140-0170)
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