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PERFORMANCE SPECI FI CATI ON
FANS, CENTRI FUGAL, VENTI LATI ON, NAVAL SHI PBOARD
This specification is approved for use by the Naval Sea Systens Conmand,
Departnent of the Navy, and is available for use by all Departnents and
Agenci es of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers centrifugal fans for use in Nava
shi pboard heating, ventilating, and air conditioning systens.

1.2 dassification. Fans covered by this specification are of the follow ng
types, as specified (see 6.1).

Type CC - Centrifugal, nmotor driven (high-inpact - shock)
Type X-CC - Centrifugal, motor driven (non-Shock, comercial notor)

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 docunments cited
in other sections of this specification or reconmended for additiona
informati on or as exanples. Wile every effort has been made to ensure the
conpl eteness of this Iist, document users are cautioned that they nmust neet
all specified requirements docunents cited in sections 3 and 4 of this
specification, whether or not they are listed.

2.2 Governnment docunents.

2.2.1 Specifications, standards. The follow ng specifications, standards,
publicati ons and handbooks forma part of this document to the extent
specified herein. Unless otherw se specified, the issues of these docunents
are be those listed in the issue of the Departnent of Defense |Index of

Speci fications and Standards (DODI SS) and suppl enent thereto, cited in the
solicitation (see 6.2).

SPECI FI CATI ONS
DEPARTMENT OF DEFENSE

M L- S-901 Shock Tests, H. 1. (Hi gh-Inpact); Shipboard
Machi nery, Equi pnent and Systens, Requirenents
for

M L-B-17931 Bearings, Ball, Annular, for Quiet Operation

Beneficial comments (recomendations, additions, deletions) and any pertinent
data which may be of use in inproving this document shoul d be addressed to:
Conmander, SEA 05Q Naval Sea Systens Command, 2531 Jefferson Davis Hwy,
Arlington, VA 22242-5160 by using the Standardization Docurment | nprovenent
Proposal (DD Form 1426) appearing at the end of this docunent or by letter.

AVBC N A FSC 4140

DI STRI BUTI ON STATEMENT A. Approved for public release; distribution is unlinited.
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STANDARDS
DEPARTMENT OF DEFENSE

M L- STD-167-1 Mechanical Vibrations of Shipboard Equi pnent
(Type | - Environnental and Type Il - Internally
excl t ed)

M L- STD- 1399 Interface Standard for Shipboard Systens, Sect

300, Electric Power, Alternating Current

M L- STD- 2031 Fire & Toxicity Test Methods and Qualification
Procedures for Conposite Systens

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

2.2.2 Oher Governnent docunents, drawi ngs, and publications.

The foll owi ng other Government docunents, draw ngs, and publications forma
part of this document to the extent specified herein. Unless otherw se
specified, the issues are those cited in the solicitation.

PUBLI CATI ONS

NAVSEA Techni cal Publication S9074- AR-d B-010/278 — Requirenents for
Fabrication, Wl ding and I nspection, Casing Inspection and Repair
for Machinery, Piping and Pressure Vessels

(Unl ess otherw 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- Governnent publications. The follow ng docurment(s) forma part of
this docunent to the extent specified herein. Unless otherw se specified, the
i ssues of the docunents that are DOD adopted are those listed in the issue of
the DODISS cited in the solicitation. Unless otherw se specified, the issues
of docunents not listed in the DODI SS are the issues of the docunents cited in
the solicitation (see 6.2).

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )/ ANTI - FRI CTl1 ON BEARI NG
MANUFACTURERS ASSOCI ATI ON ( AFBMVA)

ANSI / AFBVA STD 4 Tol erance Definitions and Gagi ng practices for
Bal | and Rol |l er Bearings

ANSI / AFBVA STD 9 Load Ratings and Fatigue Life for Ball Bearings

ANSI / AFBMA STD 10 Metal Balls

ANSI / AFBVA STD 20 Metric Ball and Roller Bearings (Except Tapered
Rol | er Bearings) Conform ng to Basic Boundary
Pl ans

ANSI / AFBVA STD 13 Rol | er Bearing Vibration and Noi se (Mthods of
Measuri ng)

(Application for copies should be addressed to the Anerican Bearing
Manuf acturers Association Inc., 1101 Connecticut Avenue, NW Suite 700,
Washi ngt on, DC.)
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Al R MOVEMENT AND CONTROL ASSOCI ATI ON, | NC. (AMCA)

111 Laboratory Regi stration Program

210 Laboratory Methods for Testing Fans for Ratings

300- 96 Rever berant Room Met hod for Sound Testing of Fans

99-0401-86 C assification for Spark Resistant Construction

2406- 66 Desi gnations for Rotation and Di scharge of Centrifugal
Fans

(Application for copies should be addressed to the Air Myvenment and Contr ol
Associ ation, Inc., 30 West University Drive, Arlington Heights, IL 60004-
1893.)

AMERI CAN VELDI NG SOCI ETY ( AVW5)

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

(Applications for copies should be addressed to the American Wl ding 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 Standard Test Procedure for the Eval uation 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.)
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

ASTM E- 119 Met hod for Fire Tests of Building Construction and
Mat eri al s

ASTM E- 662 Test Method for Specific Optical Density of Snoke
CGenerated by Solid Materials

ASTM E- 800 Gui de for Measurenment of Gases Present or Cenerated
During Fires

ASTM F- 1166 Standard Practice for Human Engi neering Design for

Mari ne Systems, Equi pnent 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 Oder of precedence. |In the event of a conflict between the text of this
specification and the references cited herein, the text of this specification
t akes precedence. Nothing in this docunent however, supersedes applicable

| aws and regul ati ons unless a specific exenpti on has been obt ai ned.
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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 the fans nor shall cast iron be used in notors that are
conponents of type CC fans. Materials shall be corrosion-resistant or materia
shal | be protected against corrosion after fabrication. Material degraded
during the fabrication process shall be nornalized to restore any recoverable
properties before being assenbled in any fan. Selected materials shall be
capabl e of nmeeting all of the operational and environnmental requirenents
speci fied herein.

3.2.1 Conposite material

3.2.1.1 Conposite fan casing. Fan casing shall withstand a full-scale fire
performance test.

3.2.1.2 Fan internal conponents. Conposite material to be used for notor,
vanes, inpeller and conduit shall w thstand small-scale material specinen fire
tests as outlined in 4.8.2.

3.2.2 Hazardous materials. Materials 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 I|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 Nonmmgnetic construction. Wen nonmagnetic fan-notor units are
specified (see 6.2) all fan parts including the casing, vanes, inpeller,

i npel | er bushing, notor nounting, fasteners, washers, conduit box and fittings
shal | be of nonmagnetic material. Nonmagnetic material is defined as a
material that has a maximumrel ative perneability of |ess than 2.0 after
fabrication.

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

3.2.6 Dissimlar nmetals. The fan and conponents shall not degrade due to
el ectrolysis (see 6.7).

3.2.7 Recovered materials. Unless otherwi se specified herein, all equipment,
material, and articles incorporated in the products covered by this
specification shall be new and may be fabricated using recycled, recovered or
environnental ly preferable materials. Recycled, recovered or environnentally
preferable materials should be used to the maxi num extent possible provided
that the naterial neets or exceeds the operational and mai nt enance

requi renents, and pronotes economnically advantageous |ife cycle costs. None of
t he above shall be interpreted to mean that the use of used or rebuilt
products is allowed under this specification unless otherw se expressly

sti pul at ed.

3.3 Painting and wel di ng.

3.3.1 Factory coating. Equipnment and conponent items shall be delivered with
t he manufacturers standard finish, except as to conply with the requirenents
of 3.2.




3.3.2 Welding and allied processes.

Downloaded from http://www.everyspec.com

M L- PRF- 19004B

shal |

Ameri can Wl di ng

be free fromrust,
Wel di ng and al lied processes shal

scal e, paint,

Soci ety standards.

G B-010/ 278 nay be used for guidance

3.4

I dentification.

3.4.1 Fan identification code.

fan not or

units shal

gr ease,
be perfornmed by personne
NAVSEA Techni ca

Surfaces of parts to be wel ded or
and other foreign matter.

nunbers arranged in the foll ow ng sequence:

brazed

certified to

Publ i cati on S9074- AR-

The size and characteristics of Navy standard
be designated by a code forned by alternate letters and

Synbol sequence Characteristics Code Meani ng
1 (letter(s)) Type of fan See 1.2 -
2 (nunber) Fan size For size codes, |[Nom nal cubic feet per
see Table | mnute (ft° mn) of
standard air in
t housands
(2=2000 ft°/ min)
3 (letter) Type of current: A Alternating current
(ac)
4 (nunber) Vol t age and phase 4 440-Volt (V), 3-phase
ac, 60 Hz
5 (letter) Mot or encl osur es: W Sprayti ght
X Expl osi on- pr oof
6 (nunber) Maxi mum anbi ent tenp 6 149 °F (65 °C)
7 (letter(s)) Non- magneti c structure NM (This part of the
of fan and notor seventh synbol is
omtted unless
applicable.)
Rot ati on, centrifuga
fans, (viewed from ---
drive side)
- cl ockw se cw
- _countercl ockwi se Cccw
Non- spar ki ng NS ---
construction
Acid resisting paint on AR
air handling parts ---
Watertight construction W ---
8 (letter(s)) Qui et beari ngs B Meets M L-B-17931
Exanpl es:
1. CC5AAWBCW NS-WT represents a nominal 5000 ft*/min centrifugal, non-
sparking watertight construction fan, clockw se rotation, driven by

a 440-V, 3-phase,

not or .
shal |

60 Hz ac,

spraytight,
Navy standard fans with specia
have shortened fan codes,

149 °F anbi ent tenperature
el ectrica
wth electrical

characteristics
characteristics

identified by text and preceded by the letter “S”

2. X- CC6AMAWBCCW represent s a nomi na
count ercl ockwi se rotation
3- phase,

60 Hz ac,

with comrercia
149 °F anbi ent tenperature notor.

6000 ft* min centrifugal fan
not or,

driven by a 440-V,
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3.4.2 ldentification plates. Each fan shall be provided with a permanently

attached corrosion-resistant identification plate. The nethod of attachnent

of the identification plate shall be corrosion-resistant. The identification
pl ate shall contain the follow ng information:

a. Manuf acturer’s identification
b. Fan code.
c. Cl D nunber.
d. Direction of airflow and rotation.
e. Manuf acturer’s serial number and draw ng number.
f. Bearing Lubrication.
3.5 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.

3.6 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
approximately 5 years of ship operation).

3.6.1 Reliability. Reliability shall meet specified val ues (see Appendi x C

3.7 Human engineering. 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 requirenments, ASTM F-1166 may be utilized as a
gui deline in applying human engi neering design criteria for the fan-notor

unit.

3.8 Mintainability. The fan shall be constructed so that:

a. Fan inpeller and motor nmay be renoved fromthe fan scroll w thout
di sconnecting the fan scroll fromthe di scharge or intake ducts.

b. Fan inpeller and bearings are renovabl e using commonly avail abl e
t ool s.

3.9 General shipboard design conditions. General shipboard design
characteristics shall be as follows:

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

b. Abl e to operate satisfactorily in a weather air intake of a ship
when exposed to soaking atnospheric spray (rain or sea) or seawater
C. Performin accordance with requirenents herein under anbient

t enper at ures between 20 °F and 149 °F.

3.9.1 High inpact shock resistance. Unless otherw se specified (see 6.2),
Type CC fan-motor units shall neet the shock requirements of ML-S-901 for
Grade A, class 1 equipnent.

3.9.2 Vibration and balance. Fan-notor units shall be designed such that no
damage will occur or malfunction is caused by the environnmental vibrations
specified in ML-STD-167-1. Fan-notor units shall be in static and dynamc
bal ance. The vibration anplitude shall not exceed the linits for type |
bearing vibration as specified in ML-STD167-1

3.10 Configuration. Fans and notor shall be suitable for operation in
hori zontal (on ship axis or athwartship) or inclined position whether
installed on deck or suspended fromthe deck above.
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3.11 Sizes. Sizes of CC and X-CC fans shall be limted to those listed in
Table |.

TABLE |. Performance of type CC and X-CC fans.
Total Pressure (TP) at stated
vol une
Y 250 1.74
Y 500 2.5
1 900 2.5
1-1/2 1200 2.58
2 1300 3.06
3 1950 4.25
4 2500 5.25
5 3000 5 3
6 000 4.0
8 4500 5.2
10 7000 5.0
3.12 Physical interface dinensions. In order to suit interface requirenents,

physical interface di nensions of the type CC and X-CC fans shall be as shown
on Figure 1.

3.13 Fan scrolls and associ ated parts.

3.13.1 Watertightness. Scrolls shall be of watertight construction

3.13.2 Fan scrolls. Scrolls shall be equipped with an inlet designed to
reduce turbul ence and noise. The interior of the fan scrolls shall be free of
obstructi ons.

3.13.3 Rotation. Direction of rotation of inpeller shall be indicated on

inlet side of scroll. Discharge and rotation shall be determ ned by view ng
the fan fromthe notor end. The rotation shall be designated by the terns
“cl ockwi se” and “countercl ockwi se”. Discharge of a fan shall be determni ned by

the direction of the line of discharge and its relation to the notor shaft
when the fan is resting on the floor, as indicated in AMCA STD 2406- 66.
Unl ess ot herwi se specified (see 6.2), fans shall be assenbled for top-
hori zontal di scharge.

3.13.4 Handhol e opening. A watertight handhol e of sufficient size shall be
provided in the scroll of sizes 1-1/2 fans and | arger for cleaning the

i mpel | er.

3.13.5 Flanges. Fan scrolls shall be provided with inlet and outlet flanges
for attachnment of ducting (see Figure 1).

3.13.6 Wien specified in 6.2, a fan bellnobuth shall be provided.

3.14 Fan inpellers. Fan inpellers shall be direct-connected to the notor.
Inpellers in fans |arger than size % shall be of non-overloading type.

I mpel l ers shall have a safety factor of at |east 8, based on the ultimate
tensile strength of the material used.

3.14.1 Balancing. The inpeller shall be statically and dynam cally bal anced.

3.15 Fan and notor base. The fan and nmotor bases shall be designed so that
t hey can accombdate a fan di scharge of any possible di scharge position
t hrough 360 degrees, without nodification as per AMCA 2406- 66.
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3.16 Electrical equipnent for fans.

3.16.1 Motors. Mtors shall be as specified in 3.16.1 through 3.16.8. Mtors
shall conformto |IEEE STD 45, NEMA M 1 and MG 13 as applicable and as
augnent ed herein.

3.16.1.1 Ceneral requirenents for notors.

Servi ce: Fan type CC - grade A shock qualified
Fan type X-CC - conmmercial notor

HP: Table 11

Desi gn: Squirrel cage induction

Duty: Conti nuous

Vol t age and phase: 440-V, 60 Hz, 3-phase

| nsul ati on: Class F or better with Class B tenperature rise.
(1 EEE STD 429)

Beari ng: See 3.16.3, 3.16.5

Speed: Table Il (see 3.16.4)

Encl osure: Spraytight, or explosion-proof as specified in
6.2

3.16.2 Conduit box. A conduit box shall be provided on the notor. It shall

neet tightness requirements of notor enclosure.

3.16.3 Bearings. Mtors shall be equipped with seal ed grease-filled
bearings. Bearings shall be in accordance with ANSI/ AFBMA precision
classification of ABEC-5 in accordance with ANSI/AFBMA STDS 4, 9, 10, 13, and
20. Means shall 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 quiet operations when specified (see 6.2) shall be in accordance
with ANSI/AFBMA 4, 9, 10, 13, and 20 and M L-B-17931.

3.16.4 Speed. Speed and horsepower shall be |limted to Table II.

TABLE 11. Speed and horsepower of 440 V,3 phase, 60 Hz notors, type CC and
X- CC f ans.
Fan No. of Maxi mum Maxi mum
si ze wi ndi ngs hp Speed rpm
Ya 1 Ya Singl e 1800
% 1 Y Singl e 1800
1 1 1 Singl e 1800
1% 1 1 Singl e 1800
2 1 1% Singl e 1800
3 2 3 Full and 2/3 1800/ 1200
4 2 4 Full and 2/3 1800/ 1200
5 2 5 Full and 2/3 1800/ 1200
6 2 5 Full and 3/4 1200/ 900
8 2 7Y Full and 3/4 1200/ 900
10 2 10 Full and 3/4 1200/ 900

3.16.5 Bearing tenperature rise. Bearing tenperature rise shall not exceed
63 °F in 149 °F anbient as neasured on bearing outer ring. For quiet
bearings, tenperature rise shall not exceed 45 °F in 149 °F anbi ent as
nmeasured on bearing outer ring.

3.16.6 Drains. Al spraytight motors shall be provided with not |ess than
four condensate drain holes fitted with plugs. The holes shall be positioned
around the motor end bell(s).
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3.16.7 Test connection for explosion-proof notors. A single drilled, tapped,
and pl ugged opening shall be provided in the front bracket of each expl osion-
proof notor for determ ning enclosure air |eakage rate.

3.16.8 Torgque and locked rotor current. Torque and |ocked rotor current
shall be as specified in Table II1.

3.16.9 Speed-torque characteristics. The speed-torque characteristics shal
be coordinated with the conbined inertia of the rotating assenbly, including
fan inmpeller. It shall be possible to accelerate the fan unit from standstil
to high or | ow speed at 90 percent of the rated voltage when the current
rating of the controller overload protective device does not exceed the notor
full load current.

3.17 Fan perfornmance.

3.17.1 Volume and pressure. The design point for each size of Navy standard
centrifugal fans is the volune-pressure point at the maxi mumtotal pressure
(TP) shown for that size on Table | and Figure 2. The TP shall rise
continually fromfree delivery to a value at |east as high as the stated val ue
shown in Table I, and throughout this range shall exhibit stable perfornmance.
Volume in ft*mn shall be wthin 5 percent of the volume on the applicable
curve of Figure 2, as indicated on systemcharacteristic curves. Tota
pressure devel oped by a fan is the pressure at the fan di scharge, and the
volume is the volune at fan inlet.

3.17.2 Aerodynamc stall. Effective stall shall not occur at capacities
greater than 85 percent of the air quantities given in Table I, for each fan
si ze.
TABLE 111. Torque of notors, type CC and X-CC fans.
TORQUE
Locked Pul | up
Fan Locked rotor current rotor Br eakdown as per cent
Si ze per cent specified m ni mum
m ni mum

1/ 4 NEMA MG 1 + 10 percent 70 NEVA MG 1 70

1/2 NEMA MG 1 + 10 percent 70 NEVA MG 1 70

1 NEMA MG 1 + 10 percent 70 NEVA MG 1 70

1-1/2| NEMA MG 1 + 10 percent 70 NEMA MG 1 70

2 NEMA MG 1 as specified 70 NEVA MG 1 70

3 NEMA M5 1 as specified 70 NEVA MG 1 70

4 NEMA MG 1 as specified 70 NEVA MG 1 70

5 NEMA M5 1 as specified 70 NEVA MG 1 70

6 NEMA MG 1 as specified 70 NEVA MG 1 70

8 NEMA M5 1 as specified 70 NEVA MG 1 70

10 NEMA MG 1 as specified 70 NEVA MG 1 70

3.17.3 Airborne noise. The total sound power |evels for the fan-nmotor unit
shal |l not exceed the levels stated in Table IV when measured in accordance
with procedures stated in 4.7.5. Exceeding the total sound power |evels
specified in Table IV shall be cause for rejection
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TABLE |V. Total sound power levels in decibels (dB) referenced to 107" watt.

Cct ave band center frequency - Hz
Fan size 63 125 250 500 1000 2000 4000 8000
1/4 87 85 88 74 73 69 62 54
1/2 86 87 85 75 72 71 63 56
1 89 87 80 76 75 70 65 62
1-1/2 91 89 82 78 77 72 67 64
2 92 91 85 83 81 80 78 69
3 94 92 92 91 88 84 75 72
4 96 92 92 91 89 85 76 72
5 97 93 93 92 90 86 77 73
6 91 89 88 84 79 76 70 65
8 95 96 91 90 87 86 83 78
10 97 98 93 92 89 88 85 80

NOTE-An additional +3dB tolerance is allowed in each active band.

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. Conf ormance i nspection (see 4.3).
C. Peri odi ¢ confornmance 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 V. The tests specified
shal |l be performed on each size fan-motor unit.

4.3 Conformance inspection. Conformance inspection shall consist of the
exam nations of 4.7 and tests as specified in Table V. The tests specified
shal |l be performed on each size fan-nmotor unit. Any unit that fails to neet
any specified requirenents shall be rejected.

4.4 Periodic conformance inspection. Periodic tests are required to ensure
continuing satisfactory operation of identical units. The tests are required
under any contract or purchase order for fans of existing design when the
invitation to bid is dated 4 years or nore subsequent to the date of the | ast
previous test of an identical unit. Periodic tests shall consist of the tests
specified in Table V.

4.5 Conposite material. A representative fan constructed of conposite
material shall neet requirenents of 4.8.

10
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TABLE V.

Test agenda.

Applicability of test to fan type

Verifi-
Tests Requi rement | cation First article | Conformance Peri odi c
Shock 3.9.1 4.7.1 Type CC
Vi bration 3.9.2 4.7.2 Type CC
Bal ance 3.9.2 4.7.3 Al l Al l Al
Per f or mance 3.17.1 4.7.4 All All
3.17.2 4.7.4.1
Ai rbor ne noi se 3.17.3 4.7.5 All All All
by measur enent 4,.7.5.1
by ear 4.7.5.5
Mot or 3.16.1.1 4.7.6 Al l Al l Al
t emperature
Beari ng 3.16.5 4.7.6 Al
t emperature
Expl osi on- pr oof 3.16.7 4.7.7 Al with
not or s expl osi on- pr oof
not or s
Ai r | eakage 3.16.7 4.7.7.1 Al with Al with
Expl osi on- pr oof expl osi on- proof | expl osi on-
not or s not or s proof mnotors
Casi ng tightness 3.13.1 4.7.8 All All
Speed 3.16.4 4.7.9 All All
Conposite 3.2.1 4.8 Representative
mat eri al sanpl e
Perneabi lity 3.2.4 4.9 Al non- Al non-
magnet i c magnetic
Mai ntai nability 3.8 4.10 First Repr esent -
production unit ative size
4.6 Material inspection.
4.6.1 Fabricated steel casing. Visual exam nation for defects is required.

Cracks in the radius of spun flanges or
repai red by wel di ng,
i nspection of the repaired area is perforned.
10 percent of the casing.

nmeasured on at

4.6.2 Electrical

| east

after

conponents.

pr oper

conponents shal

4,7 Tests.

Tests shal

(see 4.11 and Appendi x B)

4.7.1 High-inmpact shock

t he medi um wei ght

[ight weight
accept ance shal

not

preparati on,

Val |

in the welds of welded flanges nmay be
provi ded that radi ographic

t hi ckness shal

be

The quality requirenents of the applicable

The type CC fan-notor
machi nes as prescribed for type A of ML-S-901 if
with fixture and nmounting bracket exceeds 550 pounds or
bracket extends beyond the anvil;

ot her wi se,
machi ne as specified for grade A shock of ML-S-901
be conti ngent
sati sfy noise and vibration requirenents.

be certified by a nationally recognized test

uni t

it shal

11

shal

| aboratory.

be conducted in accordance with 4.7.1 through 4.9

be shock tested on

its weight

if the nmounting

be shock tested on the

Shock test
upon the ability of the equi pment to
Evi dence of fragmentation or




Downloaded from http://www.everyspec.com

M L- PRF-19004B

mssile effect of parts, deformation that will cause active interference

bet ween parts, or failure to operate shall be cause for rejection. Resilient
nounting shall not be used unless specified (see 6.2). Fan-nbtor units that
have passed this test may be used as production units after replacenent of
not or beari ngs.

4.7.1.1 Shock on |ightweight nmachine. The nmotor and fan support shall be
mount ed as shown on Figure 4c of ML-S-901. The test shall consist of nine
blows with the unit operating at maxi mum speed and nine blows with the unit
not engaged.

4.7.1.2 Shock on nmedi um wei ght machine. The test of a fan-nmotor unit shal
consi st of nine blows indicated in Table VI. The required nountings for
required tests in Table VI are as follows: (Designations for rotation and
di scharge of centrifugal fans are in accordance with AMCA 2406-66).

1. CWH or CCTH, motor and inpeller shaft horizontal

2A. COWH or CCTH, motor and inpeller shaft horizontal, nounting base
inclined 30°.

2B. COWUB or CCOB, base, motor and inpeller shaft inclined 30°, nmotor on

t op.
TABLE VI. Test on nedium wei ght shock machi ne.
Bl ow | Group HAMVER Anvi | Oper ati ng Fan
No. No. drop travel (in) | Condition | Oientation

1 I (Based on 3 Secur ed No. 1

2 Il wei ght, see 3 Qperating | No. 1

3 11 M L-S-901) 1.5 Secur ed No. 1

4 I 3 Qperating | No. 2A
5 Il 3 Secur ed No. 2A
6 11 1.5 Qperating | No. 2A
7 I 3 Secur ed No. 2B
8 Il 3 Qperating | No. 2B
9 11 1.5 Secur ed No. 2B

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

4.7.2 Vibration test. Fan-motor units shall be subjected to type
environnental vibration tests as specified in ML-STD-167-1. The exploratory
vibration test specified in ML-STD-167-1 shall include frequencies up to 33
Hz at the table anmplitude specified herein. The vibration test shall be
conducted as specified in 4.11. Any unit that fails to neet any requirenent
shal | be rejected

4.7.3 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 ni mum rotational frequency of the unit in Hz. The static deflection shall be
within the imts of ML-STD 167-1 for elastic nounting elements, and this
shall be the basis for determ ning cord size for each unit tested. As an
alternative to the suspension test, the fan-notor unit shall be suspended from
an electric 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
i nches nor greater than 35 inches, and the link size of the chains shall be
not less than 1/4 inch nor greater than 3/8 inch. Wth either nethod, the
internally excited vibrational displacenent (single anplitude mls, peak)

shal | be neasured as follows: four axial measurenents 90 degree apart on the
face of each end flange, one horizontal neasurenment perpendicular to the axis

12
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on the edge of each flange, and one vertical measurenent on the top edge of
each flange. The maxi num anplitude of vibration shall be the maxi mum single
readi ng and not an average. The operating frequency at which the nmaxi num
anplitude occurs shall be measured. Exceeding vibration limts specified in
3.9.2 is cause for rejection

4.7.4 Performance. Performance tests shall be conducted in accordance with
AMCA 210. Any of the alternate test stands and associ ated instrunentation may
be used. The total pressure or the volune or both not being within the
specified limts is cause for rejection

4.7.4.1 Stall and recovery. Tests shall be conducted in accordance wi th AMCA
210.

4.7.5 Airborne noise. Cctave band sound power levels for a fan-nmotor unit
shal | consist of the measurement of sound pressure | evels and the computation
of sound power levels in accordance with procedures and instrunentation

requi renments defined in AMCA 300-96, and anendments to those procedures as
identified herein. The fan-notor unit shall be operated at the design point
during airborne noise testing, see 3.17.1. Dual speed fans shall be operated
at high speed during noise tests. Al sound nmeasuring instrunmentation shal
be | aboratory calibrated within one year of the date of test, excluding the
ref erence sound source which shall conmply with the |aboratory calibration
requi renents stated in AMCA 300-96. A random i nci dence response nicrophone
and a type | (precision) sound | evel neter confornmng to the requirenents of
AMCA 300-96 shall be used. The ninimum di stance between the extrenme points of
t he m crophone swi ng as described in AMCA 300-96 shall be 27 ft., and the
speed of traverse of the microphone 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 mninum period of observation of 30 sec. Resilient nounts
shall be | oaded within the design |load range for the type of nount sel ected.
The frequencies of the natural nodes of vibration of the nmounted 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-motor unit to facilitate measurenents, 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 material 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 that does not
produce excessive fl owinduced noi se.

4.7.5.1 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

4.7.5.2 |Inlet sound power. Test procedures and cal cul ation 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 measurenents shall be made within the
reverberant test room Acoustical treatnments shall be placed within the
chanmber to provide an acoustic seal at the penetration in the wall separating
t he chanber fromthe reverberant room as necessary to ensure that no noi se
contributions are transmtted fromthe chanber into the reverberant test room

4.7.5.3 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

13
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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
chamber. 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 neasurenments shall be nade within the reverb-
erant test room Acoustical treatments shall be placed within the chanber as
necessary to provide an acoustic seal at the penetration in the wal

separating the chamber fromthe reverberant room and to ensure that no noise
contributions are transmtted fromthe chanber into the reverberant test room

4.7.5.4 Casing sound power. Test procedures and cal cul ati on procedures to
det erm ne sound power |evels 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

4.7.5.5 Airborne noise detected by ear. Fan-nmptor units not undergoing

ai rborne noise testing described in 4.7.5.1 through 4.7.5.4 shall be operated
at their design points. Any unusual airborne noise or any airborne noise

t hought to be excessive shall be corrected if the cause is apparent. |If the
cause is not apparent and the condition is not corrected, the fan-nmotor unit
shall be tested in accordance with 4.7.5.1, and sound power |evels shall be
conputed to determ ne confornmance with sound power |evel requirenents
specified in Table IV.

4.7.5.6 Airborne noise test facility. The facility wherein neasurenments 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.

4.7.6 Motor tenperature. Mtor tenperature rise shall be neasured as
specified in the applicable notor specification. In each test, the nmotor
shall be installed on the fan, and a duct shall be attached to the di scharge.
Maxi mum | oad shall be obtained by neans of terminal throttle on the test duct.
Since neither the fan nor a test stand will normally be avail able at the notor
plant, the test may be conducted at the plant of the contractor. Mdtors with
a tenperature rise of any part in excess of specification limts or bearings
in excess of 3.16.5 shall be rejected.

4.7.7 Explosion. This test is applicable only to electrical equi pment
requi ri ng an expl osi on-proof enclosure. Test shall be performed in a
petrol eum et her atnobsphere and certified by a nationally recognized

| aboratory. Test shall include the conduit and conduit box actually used with
the fan. Prior to the explosion test, the air |eakage rate of the notor

encl osure shall be determ ned by pressur|2|ng the interior of the notor
enclosure to 10 pounds per square inch (Ib/in® and nEasurlng the period of
time in seconds for the pressure to drop from10 to 4 Ib/in’. The air |eakage
rate shall be recorded on the applicable notor draw ng.

4.7.7.1 Air leakage rate. The notor of explosion-proof fan-notor units shal
have notor enclosure air | eakage rate nmeasured to determ ne whether the rate
of | eakage exceeds that determned in 4.7.7. Any expl osi on-proof notor where
there is evidence that the predeterm ned rate of |eakage is exceeded when
nmeasured shall not be offered for delivery.

4.7.8 Casing tightness. The casing tightness test shall be conducted as
fol | ows:

14
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a. Bl ank flanges (one with air supply and gauge connections) shall be
bolted to gasketed fan fl anges.
b. Air at a pressure 50 percent higher than the nmaxi mum pressure

capability of the fan shall be supplied to the casing interior

A pressure drop in a 10-nminute period that exceeds 5 percent of the test
pressure is cause for rejection.

4.7.9 Speed. The fan-nmotor unit shall be operated at each speed at free
delivery to determ ne whether the notor speed is at |east 97 percent of the
design speed at rated voltage (see Table I1). A speed of |less than 97 percent
of the design speed is cause for rejection

4.8 Composite material testing. Conposite material shall be tested for flane
spread, snoke obscuration, conbustion gas igniteability, heat rel ease, and
mass consuned.

4.8.1 Fan casing and conduit box.

4.8.1.1 Internal fire test. Fan casing and conduit box material shall be
subjected to an internal fire insult as described in the full-scale Factory
Mut ual test for horizontal duct FM 4922 with nodifications see (Figure 3).

4.8.1.2 External fire test. Fan casing and conduit box material shall be
subjected to an external fire insult as outlined in Figure 4. Tenperatures
around outside of test specinen shall exceed m ni numtenperatures prescribed
by ASTM E-119 for at |east 15 m nutes.

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

4.8.2 Internal conposite materials. Fan inpeller, vanes, and notor conposite
materials shall meet the snoke obscuration (ASTM E-662) test as foll ows:

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 Conbustion Gas (ASTM E-800) test as foll ows:

Conbustion Gas Fl anmi ng Non-f | am ng

Co 75 10

cQ, 2. 0% 0.4%
HF <1 <1

HCl 13 1

NOX 1 <0.5

SO, <1 <1

HCN 1 <1

NH3 <3 <3

COQC, <0.1 <0.1

4.9 Perneability tests. A permeability test on nonmagnetic material used in
construction of fans shall be conducted in accordance with ML-STD 2142, Test
501 (see 3.2.4).

4.10 Mintainability denonstration. The first production unit shall be

exam ned after testing, and the capability to maintain, disassenble, and
repair the unit shall be denonstrated. The denmpnstration 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
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denonstration. The naintainability denonstration shall include but not be
l[imted to the foll ow ng:

a. Renoval of fan inpeller.

b. Rermoval of notor.

C. Renoval of notor bearing.

4.11 Test schedule. The schedule for testing the fan shall be performed in
the foll owi ng order.

a. Conposite material (4.8).

b. Bal ance (4.7.3).

C. Casing tightness (4.7.8).

d. Performance (4.7.4), stall and recovery (4.7.4.1), speed (4.7.9) and
heat (4.7.6). These tests shall be conducted concurrently.

e. Airborne noise (4.7.5, 4.7.5.1, 4.7.5.2, 4.7.5.3, 4.7.5.4, 4.7.5.5).

f. Vibration test (4.7.2). The correction of damage, which may have

occurred during the vibration test, shall not be performed prior to
test specified in 4.7.1.

g. Hi gh-i mpact shock (4.7.1). After conducting the high-inpact shock
test, tests specified in 4.7.4 and 4.7.4.1 shall be again conducted
wi t hout correction of danages that may have occurred during the
shock. Data for tests specified in 4.7.4 and 4.7.4.1, one before
and one after high-inpact test, shall denonstrate that the fan-notor
unit satisfies perfornmance and aerodynanmic stall to within 5 percent
of the volume indicated on Figure 2.

h. Explosion (4.7.7 and 4.7.7.1).

i Permeability (4.9).

j- Mai ntai nability (4.10).

5. PACKAG NG

5.1 Packaging. For acquisition purposes, the packagi ng requirenents shall be
as specified in the contract or order (see 6.2). When actual packagi ng of
material is to be perfornmed by DoD personnel, these personnel need to contact
t he responsi bl e packaging activity to ascertain requisite packagi ng

requi renents. Packaging requirenents are maintai ned by the Inventory Contro
Point’s packaging activity within the MIlitary Department or Defense Agency,

or within the Mlitary Departnent’s System Command. Packaging data retrieva
is available fromthe managing Mlitary Department’s for Defense Agency’s

aut onat 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 nay
be hel pful but is not mandatory.)

6.1 Intended use. The fan-notor units specified herein are intended for
ventilation and air conditioning applications only onboard ships and craft of
the United States Navy. The direction of airflowinto and out of the fans is
radial. The fans are of non-sparking construction. Fans with notors rated
for 149 °F anbient tenperature are standard

6.2 Acquisition requirenments. Acquisition documents nust specify the
fol |l owi ng:

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

b. Type required (see 1.2).

C. | ssue of DODISS to be cited in the solicitation and, if required,
the specific issue of individual docunents referenced (see 2.3).

d. VWhet her nonmagnetic fan-notor units are required (see 3.2.4).

e. Fan characteristic code in accordance with 3.4.1 including size (see

3.11), discharge and rotation (see 3.13.3), type of notor current,
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vol tage and phase (see 3.16.1.1), notor enclosure (see 3.16.1.1),
anbi ent tenperature (see 3.16.1.1).

f. Shock requirements (see 3.9.1).

g. Mot or bearings quiet bearings (see 3.16.3).

h. Bel | mouth required (see 3.13.6).

i Type of motor enclosure (see 3.16.1.1)

j- Resilient nountings (see 4.7.1).

k. Level of preservation packing required (see 5.1).

l. Final drawi ngs are required (see 6.5)

m Shock and vibration mitigation: |In addition to packaging
requirenents specified in the contract, all |evels of packing should
enpl oy a shock and vibration systemthat will ensure parts of the
unit, such as bearings, are not damaged due to normal shock and
vi bration that occur during handling and shipment.

n. Verification tests should be conducted after award of contract.

6.3 First article. Wen first article inspection is required, the
contracting officer should provide specific guidance to offerors whether the
item(s) should be a pre-production sanple, a first article sanple, a first
production item a sanple selected fromthe first Iot production itens, a
standard production itemfromthe contractor’s current inventory (see 3.1),
and the nunmber of items to be tested as specified in 4.2. The contracting
of ficer should also include specific instructions in acquisition docunents
regardi ng arrangements for exam nations, 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 requirenent 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
of fering such products, who wish to rely on such production or test, nust
furnish evidence with the bid that prior Government approval is presently
appropriate for the pending contract. Bidders should not submt alternate
bi ds unl ess specifically requested to do so in the solicitation

6.4 Provisioning. Provisioning Technical Documentation (PTD), spare parts,
and repair parts should be furnished as specified in the contract. Wen
ordering spare parts or repair parts for the equi pment covered by this
specification, the contract should state that such spare parts and repair
parts should neet the same requirenents and quality assurance provisions as
the parts used in the nanufacture of the equi pment. Packagi ng for such parts
shoul d al so be specified.

6.5 Drawings. Wen final drawi ngs are required (see 6.2) and comrents on new
drawi ngs are approved, adjudicated or reconciled, the contractor is
responsible to: (1) forward final fan and nmotor drawi ngs to acquisition
activity; and (2) include special requirenents of the contract or order prior
to distribution of final draw ngs. (See Appendix A)

6.6 Technical nmanuals. The requirenent for technical manual s shoul d 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 Managenment Systens and Data
Requi renents Control List (AVMSDL) 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.

6.7 Recommended practices. The foll owi ng docunents provide information for
t he desi gn, manufacture, testing, and qualification of centrifugal fans
previously supplied to the United States Navy, and may be used for gui dance:

a. ML-F-19004 - Fans, Centrifugal, Fixed and Portable Ventilation
Naval Shi pboard.
b. Fan, Centrifugal (CC Type), NAVSH PS Draw ng 803-5001058.
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cC. M L-STD-889 —-Dissini|lar Mtals.

6.8 Performance review The fan may be acceptable if some part of the fan
characteristic curve falls outside of the tol erance band of the stable
operation region, as specified in 3.17, provided the measurenment uncertainty
(maxi mum 2 percent), as defined in AMCA 210, extends into the acceptable
region. For this situation, NAVSEA will review and approve/ disapprove a
wai ver based on neasurenent uncertainty tolerance.

6.9 Design reviews.

6.9.1 The reliability assurance program should include provisions for the
reliability review and eval uation of design as an integral part of the
contractor’s engi neering design procedures. Design or engineering changes
occurring during devel opment or production should be submtted to conparable
revi ew procedures.

6.9.2 Use of conposite material requires NAVSEA review of the fire and
toxicity performance for the conposite material system The Nonnetallic
Mat eri al s Branch of NAVSEA has review responsibility for use of conposite
mat eri al systenms on naval vessels.

6.10 Subject term(key word) |isting.

Scrol |
Hub

| mpel | er
Vanes

6.11 Changes from previous issue. Marginal notations are not used in this
revision to identify changes with respect to the previous i ssue due to the
extent of the changes.
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FRONT VIEW SIDE VI
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FWD MOUNTING PATTERN IN N
INTERFACE PHYSICAL DATA
MOTOR DATA MAX DIMENSIONS (INCHES) MAX
MAX WEIGHT
SIZE | "p | RPM A B c F G K M N P Q R ] v W | (POUNDS)
cCla| V4 (1800 | & 43/4 | 5%4 |14"1s| 82 | 43 | 8% | - - | 478 | 5|5V 8 712 100
cCle| 3/s | 1800 | 95/5 | 43/16| 11 |203/a| 13 | 51/s |1054| - - 6%k | 51/ 8 12 (11| 170

cc1 1 1800 |111/s | 57/ 1191621136 14 | 63/ |11V4]| 6 63/ | 63/8 6 9V | 14 123, 190

c1l/e 1 1800 (181/4 | 103/ | 141/2 | 223/, 15 9l/s (111~ | 8% | 656 | 656 | 8Y/s | 9V 20 193/, 215

cc2 | 11/2 | 1800 [193/g | 1112 | 161/s |231/4g| 161/2| 10 |12V | 9 7 | 7/8 9 978 | 22 (207/s| 310

cc3 3 | 7200 | 22¥+ | 1%+ | 19%6 [20'%16| 20 |10%16[ 142 | 9'/s | 8% | 8% | 94 | 1212 | 28 [247/4| 560

cc4 4 % 241/p (1275 [ 211/ [ 321/2 | 213/4 [1013/16| 153/4 | 93/s | 9V | 9V/a | 93/ [141/2| 28 26 610

cc5 5 % 241/, (1334 (2172 [ 322 [ 213/a [ 114 | 153/4 [103/16| 9V/8 | 9/8 [103/16| 141/2| 28 26 955

CC6 5 % 33 18 29 |44'/4|29V | 143|201 | 13 |107/ (1076 | 13 [17Vs| 36 [3414| 1110
1200

cc8 | 7Yz | gop | 367/8 | 19% | 327/a [ 49'/8 | 32%/4 |157/16| 237/2 [ 13%/4 | 117/6 | 117/6 | 13%4 | 18 42 | 383/ 1210

ccro | 10 [ 1290|367/ (20916 3274 [ 49'/s | 3234 [ 1558 | 2312 [14%46| 117/6 [ 117/ [14546| 19 | 42 |38%| 1260

NOTES:

1. BOLT HOLE DIAMETER FOR OUTLET AND INLET FLANGES SHALL BE 17/33 INCH.

2. OUTLET FLANGES SHALL BE DRILLED ON 3-INCH CENTERS, WORKING FROM THE FLANGE CORNERS TOWARDS
THE AIR OUTLET CENTER LINES. WHEN THE SPACE BETWEEN THE CENTER LINE AND THE ADJACENT HOLE
EXCEEDS 2 INCHES, THERE SHALL BE A HOLE ON THE CENTER LINE.

3. ALL WEIGHTS ARE APPROXIMATE.

4. WEIGHT FOR FAN WITH 65'C (149°F) AMBIENT MOTOR.

FIGURE 1. Centrifugal fan (type CC) physical data.
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THERMOCOUPLES
AS PER FM4922

FAN COMPOSITE MATERIAL
TO TEST
FACILITY
FIRE PAN
FAN| STEEL DUCT /

The purpose of the test is to assess the structural integrity and the snoke

characteri

stics of the conposite material separating the ship’s interna

conpartnents fromthe air flow within the confines of the composite envel ope.
Gases rel eased to weather are al so assessed as they can be re-ingested into

t he shi p.
Modi fi cat

ons to FMA922 are as fol |l ows:

Test nmteri al

The manufacturer has the option to furnish sufficient material to assenble:

a.

b

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

Two 12-ft long conposite ducts incorporating at |east two factory or
field assenbled joints along with two 12-foot heavy-gage steel ducts
(uncoated carbon steel or stainless steel) to be connected
downstream of the conposite test sections to forma standard 24-ft

| ong test section.

Al of the test ducting described above (conposite and suppl emental stee

secti ons,
Cross-sect
casings, r

if utilized), can be provided in the formof rectangular or circular
i ons (dependi ng on the envisioned application; i.e., round for fan
ectangul ar for cabinets) that are each 6ft long and fl anged 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,

i nches by
cross-sect
i nches nor
shoul d not

Test appar

the foll owi ng nom nal dinensions are recommended: 12 inches by 24
nom nal thickness (not to exceed 1.5 inches). |If circular ducting
ions are utilized, the internal diameter should not be | ess than 18
greater than 20 inches and the wall thickness of the test ducts
exceed 1.5 inches.

at us:

The standard 12-inch by 12-inch by 7-inch fire pan specified in F4922 to
simulate 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 ocar bon pool fire.

FI GURE 3.

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

The fan-motor section material (1 ft by 2 ft by 6 ft long duct) is exposed for
15 minutes to a hexane fire capable of tenperatures between 1400 to 1600
degrees F. The sealing flanges are to be cooled by a water spray. The air
pressure should be nonitored with tine. 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.
Fi ve thernmocoupl es are used to nonitor the tenperatures.

#1 t hernmocoupl e: under side of the duct in the mddle, just above the fire

#2 thernmocouple: inside the duct, in the mddle

#3 thernmocoupl e: al ong the side of the duct

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

#5 t hermocoupl e: about 2 feet above the duct, in the mddle

FIGURE 4. 15-Mnute fire test with hexane fuel
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APPENDI X A
ENG NEERI NG DRAW NGS TECHNI CAL CONTENT REQUI REMENTS

A1 SCOPE

A 1.1 Scope. This appendix covers the technical content requirenents that
shoul d be 1 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 follow 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- T- 31000 Drawi ngs, Engi neering and Associ ated Lists

STANDARD

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

(Unl ess otherw se indicated, copies of the above publication are avail able
fromthe Naval Publications and Forns Center, Standardization Docunents O der
Desk, 700 Robbi ns Avenue, Building. 4D, Phil adel phia, PA 19111-5094.)

A. 3 DRAW NGS.

A. 3.1 Drawings. Wen required by the contract or order, draw ngs should be
identified by the contractor’s identification and docunent nunber, shoul d be
in accordance with ML-T-31000 for level 2 drawi ngs as normally requested or
| evel 3 drawi ngs, and should contain the follow ng information:

A.3.1.1 Fan assenbly drawing. The fan assenbly draw ng should include the
fol |l owi ng:

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

1. Keyway di mensions of the inpeller hub, inpeller hub bore
di ameter and tol erance expressed in ten thousands of an inch
2. Location on the scroll of fan and notor identification plates.
b. An end view of the fan, showing the direction of inpeller rotation
C. If necessary for clarity, separate details of the notor mounting,
conduit, and conduit box.
d. The quantity, size, and tolerance of equally spaced mounting hol es

and the bolt center diameter with tolerance in the fan flanges and
not or - mount i ng fl ange.

e. A conplete Iist of material. The quantity of blades and vanes
shoul d be indicated, as well as the thickness of casing, vanes, and
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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 statenment that the fan conforms to the M L-PRF-19004.

2. A statement directing reference to a fan certification data

sheet for identification of electrical conponents and specific

fan notor test data, center of gravity, and noments of inertia.

A statenment of the perm ssible tolerance for all untol eranced

di mensi ons.

I ndication of the nethod of securing the inpeller hub in the

backpl at e.

Statenments identifying the plating, welding, and painting of

conponents or assenbli es.

I ndi cation of the nethod of bal ancing the fan inpeller

A statement of the minimumscroll wall thickness.

Identification of any carbon steel surface which may be

machi ned after plating, and a statement of the treatnent of

such are prior to painting.

9. A graph, either log-l1og or nonlogarithmc, with a cubic foot of
standard air per mnute as the abscissa, and total and static
pressure in inches of water gauge (in HQ), speed revolutions
per mnute, brake horsepower, power input kilowatts (kW, or
hor sepower as ordi nates. The graph should be identified by fan
code if it applies to a Navy standard fan, and by the test
nunber and date.

10. Any other statenents necessary for clarity.

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

N O kW

A.3.1.2 Fan detail drawi ngs. Fan detail draw ngs should include the

fol |l owi ng:
a.
b
C.

d.

Al parts and subassenbly necessary for evaluation of the equi pnent
and all parts necessary for nmaintenance and over haul

Subassenbl i es whose parts cannot be acquired or serviced

i ndividually 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.

A.3.1.3 Auxiliary drawings. Auxiliary draw ngs should include the follow ng:

a.

Drawi ngs of motors used with fans should conformto the requirenents
of | EEE 45. Structureborne noise | evel requirements in accordance
with ML-STD 740-2 should be shown on each notor draw ng for

i nformati on only and should not be applied to any specific
requirenent. Motor efficiency should be shown on the nanepl ate.
Service C nmotor drawi ngs should contain an identification of the

bearings used, tabulation of full |oad heat test data at naxi nmum fan
speed, and a tabul ation of performance test data, including pull up
torque, |locked rotor torque, full |oad torque, |ocked rotor current,
and full |oad current.

I ndi cate pressure and pressure drop rate (that is, the maxi mum
permitted drop in pressure over a specific length of tine) of

expl osi on-proof notor enclosure if maintain should be (see 4.7.7).
Drawi ngs shoul d identify bearing lubrication requirenents.
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TEST REPORT TECHNI CAL CONTENT REQUI REMENTS

B.1 SCOPE
B.1.1 Scope. This appendix covers the technical content requirenents that

shoul d be included in test reports when required by the contract or order
Thi s appendi x is not mandatory and is provided for informational purposes

only.

B.2 APPLI CABLE DOCUMENTS

This section is not applicable to this appendi x.

B.3 REPORTS

B.3.1 Test reports. Wen required by the contract or order, test reports
shoul d contain the follow ng information:

a.
b
c.

-0 Q

Results first article tests (see 4.2).

Results of quality conformance tests (see 4.3).

Results of shock test (see 4.7.1) with the follow ng uni que
features:

1. Drawi ng nunber identification of the fan and notor.
2. Phot ographs of the fan-notor unit in each test nounting.

Results of type | vibration test (see 4.7.2).

Resul ts of bal ance test (see 4.7.3).

Results of performance test (see 4.7.4) with the follow ng uni que
techni cal features:

The figure number of AMCA 210 should be identified.

Di mensi ons of the duct or chanber and the diameter of nozzle
used, should be identified.

Conputations, if not nmade strictly in accordance with AMCA 210.
The followi ng values in tabular form anbient baronetric
pressure, dry bulb tenperatures, wet bulb tenperatures; voltage
and current (in each phase if applicable); motor input (kW or
hor sepower); notor brake horsepower; fan speed; air velocity;
total static pressure; total velocity pressure; air quantity
(cubic feet of standard air per mnute); nechanical efficiency
(total); electrical efficiency

5. A curve sheet, either log-log or nonlogarithmc, show ng notor
i nput (kW or horsepower), notor brake horsepower, fan speed,
total and static pressure of standard air in inches of water
gauge (in HO) at fan discharge as ordinates, and cubic feed of
standard air per mnute at fan inlet as the abscissa.

Pw NE

Results of airborne noise test (see 4.7.5).

1. The airborne noise test report should conply with the data
reporting requirements of AMCA 300-96.
2. Total octave band sound power levels (4.7.5.1) for the fan-

notor unit when operating at the design point should be
tabul ated and conpared with the total sound power |evels
specified in Table V.

3. Measur enents of sound pressure |evels and conputation of (a)
sound power levels enmitted fromthe fan inlet, (b) sound power
levels emtted fromfan outlet, and (c) sound power |evels
emtted fromthe fan casing should be performed in accordance
with procedures stated in 4.7.5.1, 4.7.5.2, and 4.7.5.3
respectively, and reported. Inlet sound power |evels
(4.7.5.2), outlet sound power levels (4.7.5.3) , and casing
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sound power levels (4.7.5.4) for fan-notor unit operation at
t he desi gn point should be reported in octave band format.

4, Measured sound pressure |levels for fan-nbtor unit operation at
t he design point, sound power |evels for the reference sound
source, background sound pressure |levels, and sound pressure
| evel s neasured when the reference sound source i s operationa
shoul d be tabulated in octave band format and report ed.

5. Di agrams of the test configurations enpl oyed when measuring
total octave band sound power levels (4.7.5.1), inlet sound
power levels (4.7.5.2), outlet sound power levels (4.7.5.3),
and casing sound power levels (4.7.5.4) for the fan-nmotor unit,
i ncluding position of the reference sound source, fan-notor
unit assenmbly with respect to walls, floor, and ceiling, and
di stance of the mcrophone fromthe nearest surface of the fan-
notor unit, and di stance of the m crophone fromtermnations of
the air inlet and the air outlet duct sections attached to the
fan-notor unit should be included in the test report.

Results of heat test (see 4.7.6) including tables of notor hearing
at maxi num fan | oad for each speed.

Results of explosion test (see 4.7.7) with the foll ow ng uni que
features:

Identify the test specimen by draw ng nunbers.

Identify the explosive vapor used.

Not e any di mensi onal di screpanci es.

Note notor encl osure test pressure, pressure drop and pressure
drop period in seconds.

BwnhE

Data for the tests specified in 4.7.2 through 4.7.7, taken before
and after the high-inpact shock test (see 4.7.1), and data for test
in 4.8.4 and 4.8.4.1 taken after high inpact shock test.

26



Downloaded from http://www.everyspec.com

M L- PRF- 19004B

APPENDI X C
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 pment nmeets the Integrated Logistic
Support (ILS) requirenents of 3.6.1. Mnufacturers shall maintain record data
to indicate degree of conformance to ILS requirenents. The reliability

anal ysi s shall include:

a. A list of parts, which according to experience and judgnent, are
subject to wear, material deterioration, and service failures.
b. Desi gn features enployed to attain the required service life of the

parts, with consideration to shipboard environmental and resultant
conditions. Design features include: choice of naterials,
conpatibility 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 materials at these
t enper at ur es.

C. Preventi ve mmi ntenance and servicing requirenents necessary for the
achi evenent of reliable equipnment. Any unusual steps or precautions
necessary in carrying out nalntenance and servicing requirenents
shal | be pointed out.

C.3.2 Failure reporting, analysis, and feedback. The reliability assurance
program shall incorporate a fornalized 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, management, 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.
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