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PERFORMANCE SPECIFICATION
HEATER, AIR, ELECTRICAL, FILTER UNIT, M3

This specification is approved for use by the U.S. Army Chemical
igggge\fgiz

of Definse.

1. SCOPE

1.1 Scope. This specification covers electric air heaters that provide for heating air sup-
plied from Gas—Particulate Filter Units (GFFUs) to military personnel who wear Nuclear—
Biological-Chemical (NBC) protective masks during cold weather operations.

2. APPLICABLE DOCUMENTS

2.1 Geseral. The documents listed in this section are specified in sections 3 and 4 of this
ﬂo&gegguﬁggﬂgﬂo&ﬂg%gé

tion or or
made to insure the of this list, d users arc cautioned

AUUI!E—EVEEE&REE&E or by letter.

AMSCN/A FSC 4240

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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meet all specified requirements documents cited in sections 3 and 4 of this specification,
‘whether or not they are listed.
2.2 Gevernment Decuments,

2.2.1 Specifications, and The
and handbooks form a part of this

g specifications, standards,
to the Hﬁn.ionn&gc_-_ol otherwise
specified, the issues of these documents are those listed in the issuc of the Department of De-
fense Index of Specifications and Standards (DoDISS) and supplement thereto, cited in the
solicitation (see 6.2).

STANDARDS
DEPARTMENT OF DEFENSE

MS27142 = Connector, Plug, Electric- Pin Contact
MS27144 ~ Connector, Plug, Electrical- Socket Contact
(Unl —nl ggéioﬁgg%j standards, and handbooks
le from the Order Desk, 700 Robbins Avenue, Building
4D, Philadelphia, PA 19111-5094).
223 Other and The following other

G and publi form a part of of this document to the ex-
85%5«56&3&%%?%5?&8& in the solicitation.

DRAWINGS
ERDEC BE5~19-1782 - Heater, Air, Electric, Filter Unit, M3

(Copies of this drawing are available from U.S. Army Eag p
and Engineering Center, SCBRD—ENE-S§, Bldg ES027, APG, MD NBElm&N_

ARDEC 12910415 — Guard Assembly

(Copies of this drawing are available from U.S. Army h, D
and E%& Center, AMSTA—AR-EDE-S, Bidg 12, Picatinny Arsenal, NJ

2.3 Ne The form a part of this docu-
ment to the extent specified herein. Unless o Eﬂ!ﬂﬁoﬂnﬁ.n&g of the documents
which are DoD adopted are those listed in the issue of the DoDISS cited in the solicitation.
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Unless otherwise specified, the issues of documents not listed in the DoDISS are the issuc of
the documents cited in the solicitation (see 6.2).
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B1.1 — Unified Inch Screw Threads
ASME B1.2 — Gages and Gaging for Unified Inch Screw Threads
ASME B1.3M -~ Screw Thread Gaging Systems for Dimensional Acceptability

{Application for copies should be addressed to ASME, 345 E. 47th Strect, New York, New
York 10017.)

AIR MOVEMENT AND CONTROL ASSOCIATION (AMCA)

AMCA 20 - L Methods of Testing Fang for Rating
Purposes.
(Application for copics should be add: d to Air and Control A
Inc., 30 West University Drive, Arlington Heights, L 60004-1893.)

(Nong: dards and other y le from the organi-
E.oitra__vavpﬂ the These also may be available in
of through librarics or other informational services.)

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 document takes precedence. Nothing in this speci-
fication, however, shall supersede applicable laws and regulations unless a specific exemption
bas been obtained.

3. REQUIREMENTS

3.1 First article. When specified (see 6.2), a sample shall be subjected to first article in-
spection in accordance with 4.2,

32 Eﬂﬁl critical dimensions. The uﬁa of the air heater shall not exceed the foilowing
critical di The maxi length (di between furthest inlet port Jocation and

" furthest outlet port location) shall be no greater than 7.32 inches. The distance between the

bottom of the mounting bracket (base plate) and the highest point on the coatroller housing
Hﬁn_.l_.a-.rng Ro_waosw_-_;n 0 greater than 5.95 inches when Gnun._-nn-u-ue»n_
i tothe ing bracket. C i th respect to cxit-
Eggg_rnco:n&wwanh.. The controller shall ot exceed & & "footprint” of
Zu x 3.70 inches, whereby the 2.78 inches is paraliel to the longitudinal axis of the heater to
for hose i A "footprint” is defined as the maximum
%Eatﬁ?e:_ﬂoonﬂo: 7 in any planc paraliel to the heater base when the the con-
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troller is upright relative to the base plate.

mpatibility with interfacing parts. In addition to the requi in 3.2, the fol-
lowing requi shall be met to insure patibility of the air heater with the vehicle and
its Gas Particulate Filter Unit (GPFU) system. The degree of movement, orientation and
u:u&oncmEn-WEongmsn_ngvancooa_-?-—nunsnrﬁnongmlquqwn
in form, fit and function. Two threaded plugs, which are form, fit, and function equivaleat to
those on Drawing ES—19-1782, shall be installed in the Eno E—na and outlet ports. (Addi-
tional plugs may be required by solicitation or special pack jon.) Female screw
threads in the inlet and outlet ports of the heater and those in the heater for the attachment
of the controller to the heater shail conform to ASME B1.1 and be compatible in form, fit,
and function to threads defined for the inlet and outlet ports and in Detail B of Drawing
E5-19~1782, respectively. The cable on the air heater shall be interoperable
and interchangable with those shown on Drawing ES—19-1782 and in MS27142 and
MS27144. The female and male connectors shall remain firmly attached except when normal
hand force is used to separate them. The hole size and pattern in the mounting bracket of the
heater shall conform to Detail C of Drawing ES—19—~1782. The heater with controller shall
have the capability to be mounted in the guard assembly (part no. 12910415) without interfer-
ence. Compatibility with interfacing parts shall be verified by examination and functional
checks (see 4.2.2.1).

34 C ing fe The
the heater and 1 d inside the vehicl ing that has th
hole pattern as is described by Detail B of Drawing mhl 19-1782. ‘The controller shall en-
able the operator to change the air stream temperature over a continuous range via a temper-
ature control knob. When the control knob is turned fully counterclockwise, no heatshall be
supplied to the air stream. The controller assembly shall be totally enclosed and watertight
with all electrical control circuitry (relays, switches, solid state electronics, ctc.) sealed inside.
duo center E.o of the controller shall be capable of being moved at least 45 degrees in either
kwise or counter—clockwise) to n_n vertical plane which runs through the lon-

! u__-__ be capabie of being no:_aﬁn ?05

] axis and is p dicular to the ng bracket. Above features of controllers
shall be verified by A.N.n.n.

3.5 Performance.

3.5.1 Heating capability and power consumption. The heater, when conditioned and op-
crated as uﬁ@ﬂnnn in 4.3.6. :&. shall vn capabie of receiving 4.5 cubic feet per minute (cfm)
of air, ditions as defined in AMCA Standard 210) at its
inlet at a temp of 0% a._u and di ing this air at its outlet at a minimum tempera-
ture of 120°F within 15 minutes after starting heater set to its maximum output leve] without
consuming more than 250 watts of power.

3.52 Resistance to airflow. With the heater at ambient room temperature, the resistance

R e B
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1o airflow shall not exceed a differential pressure of 0.10 inches of water when tested as speci-
fied in 4.3.6.1(b).

3.53 Operability with thermostatic control. d_n heater shall av«?.o in a room tempera-
ture environment of 70°F Eu be capable of p ing a lated outlet air of
120-+-4°F within 10 mi ion for all test uvon.nnasuum :ev and shall
maintain this temperature for a vn:on of not less than 5 minutes without adjustment of the
controller.

3.54 Case surface temperature. While the heater is operating as specified in 4.3.6.1(c),
the case temperature shall not exceed 126°F.

3.6 Electromagnetic ewmissions. .:wo heater -_E_ not p d

of such i that mission i and ¢l ic systems
arc adversely effected. d  Ievels shall be less than or equal
to the maximum levels i in table IT and figures ~ through 5 in 4. N.Nu for the specified wnnﬁ..&.
range. El issions having a duration not g 1 second, and

not more than once in 3 minutes, are exempt.

3.7 Leakage. Air leakage shall be not greater than 1.00 cubic inches (16.4 cubic centime-
ters) per minute when the filter is internally pressurized to at least 12 inches (30.5 centime-
ters) of water as specified in 4.3.6.2.

3.8 Minlmem operating life. The heater, when operating under conditions specified in

4.3.6.3, shall maintain the outlet of 120+ 4°F for a continuous period of at least
250 hours.

3.9 Resl 1 The heater shall pass the 3@:5:.«:: of
3.5.3 when the Evﬁﬁ__io_-nﬂu&a-kﬂ P to the envi of

temperature shock, humidity, mechanical shock, vibration, salt fog, and fungus when tested
as specified in table I

3.10 Cold temperature operstion. When the heater is operatingina
ment of —45°F as specificd in 4.3.6.4, it shall cogc_noagacﬁunwau:rgo:no_g
temperature of 7044 °F within 15 minutes of i intai p

for a period of not less than 5 minutes without -&EE.«R om the 853:&

3.11 Compatibility with vehicle electrical system. The heater shall be capable of with-
standing normal vehicular voltage surges and spikes such as the following. The heater with
controller shall be capable of withstanding a surge voitage of 39 volts for 10 seconds and re-
cover within 0.015 second when tested according to 4.3.6.5. The heater with controller shall
meet the requi in 3.5 after wi ding a spike voltage of 250 volts for 0.015 millisec-
onds.
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3.12 Operability during movement. The heater shall meet the requirements in 3.5 when
theair inlet and outlet ports are rotated as specified in 4.3.6.6. The heater shall not malfunc-
tion due to opening or shorting of internal wiring.

3.13 Identification and markings. Each heater shall contain the following indentification
information: “Heater, air, electric, filter unit, M3"; 27.5 vdc rating, nominal maximuin power
rating in watts at the specified 27.5 vdc input voltage; lot number, model and/or serial num-
ber, and contract number. Electrical leads between the controller and heater shall be
marked with permanent markings on both sides of the electrical connectors to ensure that
leads are identifiable for carrect reconnection. The inlet and outlet airflow ports shall be
clearly and legibly marked. When the heater is not energized, the control knob shail clearly
indicate "off.” The direction of turn for warmer air shall be marked on the controller, Verifi-
cation of identification and marking features shall be in accordance with 4.3.6.13. Clarity of
the identification inf ion and markings shall not be d by temp and hu-
midity stress.

3.14 Workmanship. The heater shall be free from missing or loose parts; dented, cracked,
or chipped surfaces; oil or foreign matter adhering to outside surface; and foreign matter
blocking the air ports. Verification shall be in accordance with 4.2.2.1.

315 Color and Finish. The color of the exterior of the __wnnn_. shall be white or off—white
with gloss finish except for threads, knob, el and plated parts.
All external metallic surfaces or coatings applied to such surfaces shalt resist corrosion, heat
stress, and fungus. Verification shall be in accordance with 4.2.2.1 and 4.3.6.11.

4, VERIFICATION

4.1 Classification of i The i
fied as follows:

herein are classi-

{a) First article inspection (se¢ 4.2)
{b) Quality conformance inspection (see 4.3)

42 First article inspection

42.1 Sample. .u...n first n:_n_o sample shall consist of 24 heaters manufactured using the
same and p as will be used during regular v_.on.._eacn
(see 6.2). Four (4) samples shall be allocated to each of the 6 _uuvoonoa n.a _nﬂ groups in
tableI. The first article sample shall be submitted for inspection and ap,
with the terms of the 8:?5

422 Inspections to be performed. As determincd by the Government, the sample first
articde items may be subjected to any or all of the examinations and tests specified in this
specification and be inspected for compliance with any or all of the requirements of the appli

JT7T7T AT
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TABLEL First Article Inspection and Test

Requirement

Maximum critical dimensions (3.2)
OWHWDMWWWQ with interfacing
Controller operating features (3.4)
Identification & markings (3.13)
‘Workmanship (3.14)
Electromagnetic emissions (3.6)
C ibility with vehick
electrical -W-N.Imw @)

Operability during movement (3.12)

Performance (3.5)

Temperature shock (3.9)

Cold tomperature operation (3.10)

Humidity (3.9)
Identification & marking (3.13)
Performance (3.5.3)

Mecharical shock (3.9)
Yteation (39)
Operating life (3.8)
Performance (3.5.3)

Performance (3.5.3)
Color and finish (3.15)

MIL-PRF-51191E(EA)

cable drawings. Ewﬁﬁ?&hniéfnzgggggoroer&
Egiﬁésiigﬂlssngéﬂoﬂn&?ﬁ!or

4.22.1 Examination and functiomal cheeks. Verify that critical dimensions do not ex-
ceed maximum values specified in 3.2, Verify that the screw threads in the inlet and outlet
33-5908?9«&2832?&53»908%858903&&35:
in 3.3 by use of approp gages which conform to ASME B1.2 and B1.3M. Verify that all
gongiggsgﬂﬁgsangg_r:irgsig
pulled loosc using ordinary hand force and reattached. Remove the contraller from the heat-
erand reattach it, ?Eggaﬁgﬁ&ggsgélﬁgg
=v§§!8gggg§§tﬂ§7§&§§g-
are as specified in 3.3. Verify that mounting holes in controlier are located consistent with the
requirements of 3.4. Visually examine items for L ‘with work hip requi
in 3.14 and color and finish reguirements in 3.15.

4.22.2 Klectromagnetic emissions. The heater shall, as 2 minimum, be tested for conduc-
aﬁEEaEEEE%EEEEEIEEESSE&SéE.
test app and p described in Appendix A. The maxi clectro-
magnctic cmission level for each test method and fre is by the dep

variable "Y* in table If and illustrated in figures 1 through S.

MIL~PRF-51191E(EA)

Frequency Range

*_Emission Upper Limits

30 Hz to 400 Hz

400 Hz to 20000 Hz 2
02w20MHz ¥

y=120 4
Y=-17.9 In(F)+227

Y=-651In(F)+24.55

A/ Ym decibels microampere,

1/ See note 6.4 for references.

2/Y = decibels microvolt/meter,

2to 50 MHz Y=20
00210 20 Mz Y=-163ln(F)+51.3
2to 50 MHz Y=50
b/
0.014 to 25 MHz Y==~2.00 In(F)+26.5
25 to 10000 MHz Y= 6.68 In(F) —1.49 &
0.014 to 200 MHz Y=—4.70 In(F)+79.9
200 to 1000 MHz Y= 932 In(F)+5.62
Yya decibels microampere,  F = frequency, Hz
F = frequency, MHz
Hz, F = freq MBz
F = frequency, MHz
AHz, F = freqy MHz
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FIGURE 1. Upger limits for methiod CEO1. narrowband emissions
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FIGURE 2. Upper limits Jor method CEQ3, nammowhand emissions
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423 Acceptance criteria, If any first article sample item fails to comply with any of the
applicable requirements, the first article sample shall be rejected. The Government reserves
9«:&!88..5_...-5gﬁaé?ﬁ:ﬁ"ogﬂu&iségﬁnnﬁgnFﬂrn

hall obtain written approval from th ing activity prior to proceeding with
regular production.

43 Quality cenformance inspection.

43.1 Lotting. A lot shall consist of the heaters produced by one manufacturer, at one
plant, from the same materials, under the same manufacturing conditions. Each lot shall be
identified by an alphanumeric lot number. The lot number shall include a manufacturer’s
identification symbol, a numeric code identifying the year of production, a code or abbrevi-
ation that significs the month of production, and an interfix—serial number. The interfix—se-
1L§EEREWB€E?§EE§E§&¥§ESE
suppliers, production run, or if a new contract is issued.

432 Sampling. Sampling of lots shall be in accordance with classification of characteris-
tics in 4.3.5, and when specificd, table ITI. Samples shall be selected at random.

433 Inspection procedure. Sample items shall be ined and tested in
19?§&§Fa&h,!§&5«§t.§58..3:..8-3.
charactexistic in the classification of ch ics based on the sampling and accep ci-

gﬂo&&ii?ﬂﬁ&«iﬂ%sn_ﬁagﬁ.

433.1 For examination. Samples shall be ined in with the insp
methods identified in 4.3.5.

4332 For test. Sample heaters shall be tested in accordance with inspection methods
and test paragraphs referenced in 4.3.5.

Rrrrcamens JOR_
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CLASSIFICATION OF CHARACTERISTICS

i e

Tme

.a:ﬁ.““u

Heater, air, electric, filter unit, M3

FEEE-R-R-2-X- Sl
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4

*Indicates one hundred percent i =I=.v_on_ﬂnsoo&—o:§n._xg

hazardous or unsafe conditions for

Sﬂw:ﬁuaa&uﬁgﬁsigiﬁgﬁggﬁﬁow
%ﬂrggsgénﬁggi

usability of the item for its

Inlet and outlet ports marked correct
temperature control correct
‘Workmanship

None defined

Marking correct
Color and finish

sS

435 Classification of
%&mﬁi?oagnnl?ag%%?gvgg
accept on 0 and reject on ib ling i i d
nated characteristics using

CE - C P
VI - Visual inspection

the stated levels in tabic 11 for sclection of samiple sizes.

ol
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43.6 Tests.

4.3.6.1 Performance.

(a) Heating capability and power ! Two calibrated thermocouples
EﬂmigiggoﬂsgiaiﬁnngiﬁngsBoRE«EnEE
and outlet sir temperature. The thermocouples shall be installed approximately one inch from
their respective ports. gogngvn%ns-nmg_nviﬁsﬁﬂﬂvvg of
producing 27.5 volts direct current (vdc). A and shallbe dtothe
electrical circuit. ?wﬂﬁgc«gﬁgnnﬁu;g:-s&.mgsg@ Air,
-.o&u.m.-l_iﬂ-.auﬁgggnﬂ_ﬁiii:ﬁsgggng

inlet and outiet ports. mSEon__.S_B-nAﬁ_En.E_nSoBgS 27.5vde. Rotate the
§5_EE§A?=Q5.§-S?EE8=§§!_o-n:m.aaiou.
-Egﬁonnﬂg.ga!geﬁwﬁe"% After 1S minutes of operatian, deter-
amunl_ﬁrn...rnuc:«-&gnoni%-w I mect the requi in
3.5.1. (Note: tumning the control knob fully ise & dperi
&aaﬂiﬁﬂegﬁaiiﬁ.asﬁ.s:-&i-ﬁgv
® to airfiow. The pr differential shall be measured with a suit-
bl he side inlet and outh %R?gﬁggsgwa&?iu
;,mRE%E-.E-EEaaeBSEvoHEASw;.3!:_=o~ouni§m.

@O‘Irﬁ»«lﬁiﬁ% Two calibrated thermocouples thall be
F-E_R_Enrn@:aﬁ.nﬁ!&nm&i&uﬁioﬂ!ﬁ-ﬂnﬂggﬁsgsn
inlet and outhet air temperature. ?gfzwog&iﬁioggg
their respective ports. Six (6) additi I calibrated th ics shall b hed to sixscat:
53@gﬁnnggllrﬁrg_ingﬁseg_ﬂ;snrog%
‘With avoltmeter and dtoth rical circuit, set the mput voltage (voltage
while operating) to 27.5 vdc . Ambient room air at 70+ 4°F, flowing at 4.5 cfm, sball pass
Sﬁ-ﬂﬁnig-gigngﬁg.gggigg

ise until ir temp ises to 120°F, then adjust knob until outiet air tempera-
ture stabilizes at 120::4°F. Maintain an outlet air temp 01120 +:4°F for a period of at
least § minutes without adjustment of the controller knob. The heater is defective if it requires

L, first article samples only).

4362 Leakage. With the sidc injet and side outlet ports sealed with plugs, connect the
end inlet port to a source of pressurized air with an airflow meter and appropriate reguiating

15
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ii-vggsnfﬁigﬁgAgﬁg&. Connect a manometer
orp: gage capable of i ic pr f 12.0 inches of water gage (iwg) with
an accuracy of :+:0.1 inches iwg to the end outlet port by means of appropriate adapters. The
-gggggrlggngonnsgﬁ;uﬁlw—:ﬁl&
an accuracy of + 0.06 cubic inches per minute. Opea the airflow and pressure regulating
valve(s) and adjust the flow until a static preasurc of at least 12 inches of water is established
within the heater. The steady statc flow rate that is required 1o maintain that pressure is the
air leakage value. The heater is considered defective if the air leakage value exceeds the spe-
cified maximum value of 1.00 cubic inches per minute.

Airflow/pressure.

o e
Pressure M3 heater
Manometer

FIGURE 6. Leak test apparatuy

4363 ting life. A voll and shall be to the elec-
trical circuit. Ambicnt room temperature air shall be passed through a calibrated metering
device through the heater, and exhausted outxide the test area 90 that the heated exhaust will
have no influence on the ambieat room temperature. Input voitage shall be 27.5vdc. Atthe
start of the test, while the heater is operating at an airflow rate of 4.5 cim , the controller shall
be adjusted to an output air temperature of 120 +4°F. Ak ioned sballbe
maintained for a minimum of 250 hours.

4.3.6.4 Cold torage and Place the heater in a chamber and condi-
tion itat —45° F for four hours. Operate the h in thi i with the input voltage
setto 27.5 vdc and the airflow set to 4.5 cfm, also at —45°F, Turn the control knob to the full
“on” position and monitor the outlet air temperature until it attains 70 °F or until 15 minutes
have clapsed. If the outlet air temperature rises to 70°F within 15 minutes, set the control
knob to maintain this temperature within +4°F. Maintain an outlet temperature of
70+ 4°F for a period of at least S minutes without adjustment of the controller knob. The
heater is defective if it requires more than 15 minutes to attain the 70°F cutput temperature,
or if it fails to maintain the output temperature within + 4°F without adjustment of the con-
troller knob.

16
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43.65 Compatability with vehicle electrical system. The beater shall be tested with tesi

ip capable of ing surge and spike voitages described herein. Operate the
‘heater with the input voltage set to a inal steady state voltage of 27.5 vdc. Apply a contin-
uous 39 wic surge voltage for 10 seconds to the power input terminals and determine whether
the recovery time is less or equal to 0.015 sec. The recovery time is the interval between the
time a voltage devistes from the steady state voltage limits (25 to 30 vdc) and the time it re-
turns and remains within that same range. Then apply a 250 vdc spike voltage for 0.015 milli-
seconds.

43.6.6 Operability during movement. Rotate inlet and outlet ports 180 degrees to cach
side of the vertical position while the heater is energized by a 27.5 wic source.
4.3.6.7 Temperature shock. While the heater is not in operation, subject it to the foliow-
ing sequeace of temp p
(a) Place the test item in a high temperature chamber, and raise the chamber tem-
perature to 160°F. Maintain for aperiod of notk 4b until the test itern stabilizes.

(b) Transfer the test item, within § minutes, to a cold chamber with an internal tem-
peraturc of —~70°F. Maintain for a period of not lcss than 4 hours or until the test item stabi-
lizes.

{c) Return the test item, within S minutes, to the high temperature chamber main-
tained at 160°F. Maintain for a period of not less than 4 hours or until test item stabilizes.

(d) Repeat steps (b) and (c) above.
(¢) Repeat step (b) above.
(f) Test the heater in accordance with 4.3.6.4,
43.68 Humldity. While the heater is off, subject the heater to humidity stress as follows:
(2) Dry the test item at 129°F for 24 hours.

(b) Condition the test item at 73°F and 50 + 10 percent relative humidity for 24
bours.

(¢) Raisc the internal chamber temperature to 86°F and the relative humidity to
94 34 percent.

) (d) Subject the test item to five continuous 48~hour cycles & dance with fig-
ure /.

RS
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(¢) Condition the test item for 24 hours at 73°F and 50 + 10 percent relative hu-

COMULATIVE HOURS

1 CYCLE - &8 xoURs

FIGURE 7. Tamperaturs/humidity cycle
NOTES:
1. Tolerance during temperature change shall be not greater than $°F.
2. Relative humidity shall be maintained at 94 - 4 percent at all times, ex-

cept that during the descending temperature period, the relative humidity
may be permitted to drop as low as 85 percent.

3. Rate of temperature change between 86* and 149°F shall be not less than
14.4°F per hour.

4. The temperature increase in this portion of the curve shall be not less than
18°F.

18
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ahh.w EE While the heater is "off”, apply 3 shocks in each direction

lar axes of the test item (total of 18 shocks). The shock pulse
éggaguaig

43410 Vibration. Mount the heater onto a vibration exciter. While the hester is "off”,

subject the heater to sinusoldal vibration in each of three mutually perpendicular axes in ac-
%Iﬁrgzgnﬁﬁi&gogiiﬂ. .Pln!ovﬁi-r-__vou

sweep frequency cycle of 2—500—-2 hertz. After vibration in each axis, check for loose or bro-

ken parts.
TABLE IV, Disgi f
Displaccment, D ( inches—double amplitude) Frequency, f (hertz)
1.0 2t05
(D) = ~20 () + 3.4 55w 30
0.033 30to 50
n(D) = —20i(h) + 44 50'to 300

43.6.11 Saltfeg. The test chamber shall be equipped with supporting racks, temperature
control in the exposure zone (note: do not use immersion heaters within the exposure zone),
E -o_ana..g -ESEE-ESE_-E«I_ 8_.&85?9»&-5&! and salt fog
of tioned jtems shall be non—reac-
5«3-&»8! gsgr "off”, place the heater in the test chamber and spray it
with a continuously atomized, finely divided, wet, salt fog aerosol for a pexiod of 48 hours.
The aerosol shall be a mixture of 5% sodium chloride and 95% water by weight. Uniformly
distribute the aerosol over the heater at & fallout rate between 0.20 ounce and 1.17 ounces
(volume) of solution for each square foot of horizontal collecting area per hour during the
48—hour exposure at a constant 95°F with minimal air cirulation. (This fallout rate is equiva-
leat to 0.625 to 3.75 midm?/hr, where 1 dn?=100 cm?.) The pH of the salt solution shall be
maintained between 6.5 and 7.2. At the end of the exposure period, remove salt deposits
with distilled water and dry the heater at ambient conditions for at least 48 hours, Inspect the
heater for corrotion,

MIL-PRE-$51191E(EA)
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43.6.12 Funges. While the heater is "off”, expose the heater to fungus in accordance with
procedures in Appendix B,

43.6.13 Identification and marking. Verify that the heater’s identification plate contains
the required information, Verify that cach of the items specified in 3.13 is marked clear and
legibic.

8. PACKAGING

5.1 Packagi thep i shall be as specified
n.nooﬂn-noqn.&on?ooos ‘When gg&ﬂlﬁi 10 be performed by
Uo_u_unguorgvﬁgub_ 0&38 gnr:«-voua.e_ vnnr-!ua-nns@ 0 ascer-
intained by the Inven-
ggnne_gegg@l?nﬁggg SU&ﬁEg ar
within the Military Dep s System C: data retricval is availsbic

nU NO_S d orby ing the activity. Note: except for
¥ air heaters will be shipped with caps or covers which protect all

Eﬂggggggiﬂa

6. NOTES

6.1 Intended mpe. The air beater covered by this specification is a component of the NBC
OE«CQE Esgégﬁgirgsgggsg
plied to individ: masky and Ipi Air from inside the vehicle is blown into
%EEIE- a particulate filter and two gas filters before cntering the heater,
62 A Acquisiti must specify the following:

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

(b) Issue of DODISS to be cited in the solicitation, and if required, the specific issue
of individual documents referenced (see 2.2.1).

() Packaging requirements (scc 5.1).

(d) First article:

(1) Time allowed for contractor submistion of samples for Government test and
cevaluation after award of contract when testing is performed by the Government.,

(2) Name and address of test facility and shipping instructions when testing is per-
formed by the Goverment.

FTTAHMET DDI
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(3) Time required for the Government to notify the contractor whether or not to
proceed with production.

6.3 Safety. =r§§§§nn§§199n-&n€g§n&s
499 for internal wiring, thermal and

6.4 El ical basis for figures 1 through 5 and
method CEO1, gagiﬁsgréialﬁs The test set—up is
based on MIL-STD-462.

6.5 Subject term (key word) listing.

Gas Particulate Filter Unit (GPFU)
Respiratory air
Respinatory mask
Thnk air heater
Temperature controller
6.6 Changes from previous lssue. Asterisks are not used in this revision to identify changes
with respect to the previous issue due to the extensiveness of the changes.

Amy - EA Amy - EA

Project No. 4240—-A241
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APPENDIX A: ELECTROMAGNETIC EMISSION AND SUSCEPTIBILITY TESTS

AETHOD CEO1 — CONIX [(ED EMISSION, 30 H ) KHZ, POWER BAL
All Egggri.i i i on d.c. power leads.
Al.2 Apglicability, This test method is applicable for messuring conducted emissions in the fre-
ngg%uo:usneﬁﬁoaa . power input and output leads, including neutrals which

are g Boading straps do not have (o be measured.
Al3 Appsmamus gﬁsgzg&n&?gﬂ

(@) 9:8-3&.3.

®) -Ani may be

noeded between certain current probes and the interference meter so that
the measuring system will meet the sensitivity requirements needed to per-
form the test.

(c) Electromagnetic interference (EMI) meter,

Al.4 Test Procedire, The test setup shall be as shown on Figure CEO! - 1. The following equipment
shall be used for narrowband measurements:

(a) Current probe

(b) Matching transformer

) with ( meter)

ALS Notes:

(2) When matching transformers or band-reject filters are used, their charac-
teristics must be described.

(b} C: issions shall be on each power lead.

(¢) The minimum separation between cables, leads and ground plan shall be 2
in. (5 em).

(d) The length of power lead from the test sample to the feadthrough capacitor
shall not exeed | meter.

(e) The length of each power lead between the point of separation and connc-
ction to the feedthrough capacitor shall be 30 = 2 cm. The current probe
shall be positioned along this leagth to produce a maximum reading on the
EMI meter.

(£) For the case of EMI testing of the M3 heater, power source AC Phase I
shown In Figure CEO1-1 is not applicable. Ten microfarad capacitor con-
nected to ground plane is optional for DC power source.

(g) The EMI ing shall be to the 8. power
source through an isolation transformer. It is imperative that the chassis
power ground be broken at this point to prevent the circulation of r £ .
ground currents in the test equipment.

(b) Be sure all test instrumentation is properly bonded to the ground plane be-
fore applying power to prevent a potential shock hazard to personnel,

A-1
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ND tR, SSION. 20 KHZ To 50 MHZ. POWER EAD!
A2l E Eggrimﬂggggn_voﬁg

A22 Apglicability, This test method is for in the fre-
eg!ﬁnkuen:uauoz:—ugnh Ppower input and output leads, including neutrals which

to the Bonding straps do not have to be measured.
A23 Apparatua, The test apparatus shall include the following:
(2) Current probes
(b) Electromagnetic interference meter

A24. TeatProcedure. The test setup shall be as shown on Figure CEOL - 1. Conducted emissions
EH§§<8§§E
»; D [1S

A ATE EM ON. 14 KH Q10 GH ELE( R FIELD
Ekn_g._- i i i the heat-
ﬂﬁsgeg_ﬂ
A32 EEEEE
@ shall be ?..::EFSEEQB
highest used or i fri or1 GHz, is
greater; however, ?%gg not exceed 10 GHz.

() B shall be from 14 KHz to 1 GHz.
A33. Apparatus. Test apparatus shall consist of the following:
(2) Test antennas,

A3.4.1 Tust Setup. The basic test set-up is shown in Figure RE02-1.
A34.2 Procadure. The test procedures is as follows:

:Ngonﬁﬁialns_ggvniﬂa.gs%g&n
test sample.
(b) Select and position the test antennas. In the frequency range of 25 10 200
MHz, position the test antennae 50 as to make both vertical and borizoatal
measurements.

(c) For each test antanna, scan the applicable frequency range of this test with
the EMI meter and take measurements as required.

(f) For the case of DC power source, the use of ten microfarad capacitors
connected to ground plane in figure REO2-1 is optional.

A3
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APPENDIX B: FUNGUS TEST PROCEDURES

B.1 SCOPE, This appendix details the procedure for conducting fungus resistance verification. This ap-
pendix is a mandatory part of this specification.
B.2 PROCEDURE

B.2.! Minzml salts preparation. Using clean apparatus, prepare a mineral salts solution containing the
ngn.ggs.av:&gag-_ggg:goosnmm

L diydrogen orthophosphate (KH,PO,). 38-
Potassiui h phate (K;HPOy). 0.700 g
K-E.n!.s slfate ..%E.Eis (MBSO THIO).ooccvecerrsrmrssisennssensssssossmmnsond 0.700 g
Ammonium nitrate (NH{NO3). 1.000 g
Sodiu: um chloride (NaCl) 0.005g
Ferrous sulfate heptahy (FeS04+7H;0). 0.002 g
N_S!R-S heptahydrate (ZnSO4+7H;0). 0.002g
ng; sulfate (MnSO¢H;0). 0001 g
Distilled water. 1000 ml
B.2.2 Spare prepanation. Prepare a spore using aseptic ining at least the test
fungi, listed in table B-I. Distribution of fungiin a i EQEEHEEEBREF
Table B-1. Test Fungi
Fungl 1 Fungus Sources Identification No. |
DSPAY/ ATCCY
Aspergillus niger GM 386 ATCC 9842
Aspergillus flavus GM 380 ATCC 9643
Aspergillus veesicolor GM 432 ATCC 11730
Penicillium funiculogum GM 474 ATCC 11797
Chactomium globogum GM 459 ATCC 6205
1/ US Department of Agricultare (SEA/FR) 2% American Type Culture
Northern Regiona Research Center Coliection
ABS Cultwre Collection 12301 Parklawn Drive
1815 North University Street SEPEEEN
Peoria, lilinois 60604
B.2.2.1 Spar: Storage. Maintain pure fungus cul h 2s potato
Culture Ch 33.703—3—.719‘ Eﬂ.aﬁr_ﬂ-ﬁoﬁsﬁn—_
En&? ggﬁniw«&:& ing 15.0 g of agar in a liter of mineral salts solution. Store

‘more than four 243+ 7°F. Afterthattime, prepare subcultures and use them
for the new stocks, Verify culture purity before the fungus resistance test.

B.2.2.2 Stock culnures prepanation. Incubate subcultures used for preparing new stock cultures or the
spore supension at 86 2.5° F for 141021 days. Then prepare a spore suspension of each fungus by pour-

B-1
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ing 10 ml of an aqueous solution containing 0.05 g per liter of a non—toxic wetting agent such as sodium
diocty! sulfosuccinate or sodium lauryl sulfate into one subculture of each fungus.

B.2.2.2.1 Stock cultures separation. Use a rounded glass rod to gently scrub the surface growth from the
culture of the test organisms. Pour the spore charge into a 125 mi capped Erienmeyer flask containing 45
ml of water and 50 to 75 solid glass beads, S mm in diameter. Shake the flask vigorously to liberate the
spores from the fruiting bodies and to break the spore clumps. Filter the dispersed fungal spore suspension
into a flask through a 6 mm layer of glass wool contained in a glass funnel. This process should remove
large mycelial fragments and clumps of agar.

B.2.2.2.2 Stock cultures solution. Centrifuge the filtered spore suspension and discard the supernatant
liquid. Resuspend the residue in 50 ml of water and recentrifuge. Wash the spores obtained from each
fungus three times in this manner. Dilute the final washed residue with mineral-salts solution so the resul-
tant spore suspension contains 1,000,000+ 200,000 spores per milliliter, determined with a counting
chamber. Repeat this operation for each organism used in the test..

B.2.2.2.3 Spore viability test. Before preparing the composite spore suspension, inoculate sterile potato
dextrose agar plates with 0.2 to 0.3 mi of the spore suspension of each of the individual fungi. Distribute
the inoculum over the entire surface of the plate. Continue with the inder of the fungus test while
the viability test is underway. After 7 to 10 days at 75° to 88° F, check the viability test plates for fungal
growth. Absence of copious growth of any of the test organisms over the entire surface in each container
invalidates the results of any tests using these spores.

B.2.2.3 Fungus test suspension. Blend equal volumes of the five stock culture solutions to obtain the final
mixed spore suspension. The suspension storage limits are seven days at 43+ 7°F,

B.2.3 Fungus resistance test. Prepare the following solution:

Glycerol 100g
Potassiuim dihydrogen orthophosphate (KH;POy). 0.100 g
Ammonium nitrate (NHNO3). 0.100 g
Magnesium sulfate heptahyd (MgSO4°TH,0). 0025 g
Yeast extract. 0.050 g
Non—toxic wetting agent (e.g. sodium diocty! sulfc i or sodium lauryl sulfate)......0.005 g
Distilled water (total volume) 100 m}
Final solution pH using HCI and NaOH. 53

Dip sterile 100% cotton strips into the solution. After dipping, remove excess liquid and hang to dry. Place
the control strips vertically close to and bracketing the test article so the control strips and test article expe-
rience the same test chamber environment. Ensure the strips are long enough to be at the same height as
the test article. These strips verify conditions to promote fungal growth in the chamber.

B.2.3.1 Test article preparation, Verify the testarticle is similar to the condition delivered by the manufac-
turer. Donotclean the test sample for at least 72 hours before the test. Install the test article in the chamber
or cabinet on suitable fixtures or ded from h Hold the test item in the operating chamber

at 77.5 £ 2.5 °F and 95 + 5% relative humidity for at least four hours i diately before i

B.2.3.2 Testarticle inoculation. Inoculate the test article and the cotton fabric control strips with the mixed
fungal spore suspension by spraying the suspension on the control strips and on (and into) the test article
in a fine mist from an atomizer or nebulizer. Personnel with knowledge of the test article should aid in
exposing its interior surfaces for inoculation. When spraying, take care to cover all external and internal
surfaces normally exposed during use or maintenance. If the surfaces are non—wetting, spray until drops

B-2
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begin to form. Replace any test article covers without tightening the fasteners so that air can penetrate.
Start incubation immediately following the inculation,

B.2.3.3 Testanticle incubation. Incubate the test article under a daily cycle of temperature and humidity
conditions for 20 hours at a relative humidity of 95 + 5% and air temperature of 86 £ 2°F. Follow with
a 4-hour lower temperature period. Use up to two hours of the 4-hour period to transition the temperature
and relative humidity. During the transition period, keep temperature and humidity conditions between
75° to 88°F and relative humidity above 90% . Conditions during the remaining portion of the lower tem-
perature period shall be 77 + 2°F temperature md 95% (+5%, —-0%) relative humidity.

B.2.3.4 Testduration. Repeat the 24-hour daily cycle in B.2.3.3 for 28 days of incubation from the time
of inoculation. After seven days of incubation, inspect growth on the control cotton strips. Verify that
fungi covers at least 50% of the part of the surface area of each test strip located at the level of the test
article. If not, repeat the entire test with the adjustments of the chamber required to produce conditions
suitable for growth. Leave the control strips in the chamber for the duration of the test. If there isa
decrease in fungal growth on the cotton strips a the end of the test compared to the 7-day results, the test
is invalid.

B.2.4 Inspection criteria. At the end of the incubation period, inspect the test article immediately. If pos-
sible, inspect the item inside the chamber. If the inspection is outside the chamber and not completed in
eight hours, return the test article to the test chamber or similar humid environment for at least 12 hours.
Examine all surfaces of the test article. Intermittent infestations or loosely spread microbial colonies on
the surface and moderate reproduction is permissible.
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