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A I R  C U R T A I N  M A C H I N E S  Although Office of the (‘hief of Engineers (OCE)
FOR FOOD SERVICE FACILITIES and Navy Facilities Eng ineering (‘o mm an d (NA~’-

FAC) personnel have indicated that neither the

1 Army or Navy has its own design guidance on air
I N T R O D U C T I O N  cur ta ins . Federal Specification (X)- B-I62O~ has been

approved for use by all Federal agencies he exist .
Background ence of t his specification may be t he reason the

Army and Navy have not developed their own design
t ’ sIflI2 wire or fabric screening on doors to exclude guidance. Although the specification provides more

small living iIIs ccts is not als~ays possible, particu- guidance than AFM 163-8 . it does not provide ade-
(an y where traffic t hrough the door is heavy, the quate guidance for properly specit~ing an air curtain
insect population il l the immediate area surrounding machine. As a result, in July 1975. OCE asked the
the doorway is dense , and li t t le if any insect entrV U.S. Army Construction Engineering Research
can be tolerate d. I he use C)! air curtains to exclu(lc Lahora(or~’ (CFRL) to evaluate and ascertain the
small thing insects , niainly flies , from food service capacities and limitations of air curtains for insect
.10(1 cC)f l h I l i Iss ary facilities has been a common prac- exclusion , and to develop design guidance for the
t ice on military installations. ’ In addition to their proper design , specification. and installation of air
insect exclusion application , a ir curtains have been curtains to he used by Corps of Engineers District
used ,uer doorways subject to heavy traffic to pre- Offices and facilities eng ineers .
se nt excessive loss ot’ conditioned air from build-
ings. 1 Objectives

Although previous Air Force research had m di- The objectives of this stud y were to:
catcd that properly designed and installed air cur-
ta ins are about 80 percent et’t’ective (w hich is more 1. Investi gate t he adequacy and effect iveness of
ef fect ive than screen doors) . ’ an ext ensive air curtain commercially available air curtain machines in pre-
survey at var ious installations indicated that air cur- venting insects from entering food service and com-
tains provided “substandard perf’orma nce” for missary facil i t ies.
exclusion of flying insects from food service and
cIInim!ssar v t. ,~ii i t Ics .~ ‘Ihe Air Force also reported 2. Provide design guidance and installation infor.
t hat xx hi),. the ~ise ot ’ a ir curtains for Insect exclusion mation for air curtain machines in planned and
is widespread in planned and existing military t’acili- existing facilities he guidance wa s to he designed
ks . l i t t le tlcsi ,.~ii guidance on equipment installation for use by architect-eng ineers under contract to

.111(1 maiiile Il.Ince is available to Army (‘orps of Engi- (‘orps of Engineers District Ot’fices and facil i t I es
neers I)istnict Off ices,  facil i t ies engineers, and Air eng ineers.
Force Civil Engineers . A l iterat ure search revealed
t hat ,-\ ir Force Manual (A FM) 163-8’ has some guid- Approach
alice on air curtains . hut is of l itt le help becau se of
i ts  lack of s pecif icat ions. i’he fol lowing steps were used to accomp lish the

goa ls of ’ t his studv:
,,~ ,,, - i ’r ing /- ,- ,,Iuafi,,,, ‘,i - 1 ir ( ‘ u Onto., at !), o,r n ay, i,,,-

/ i . i i i ~u~~ .4 I i ,, , , , ,  ~ ro,r, I, , , , , !  S e, ,, , In, i/t ~~~
-
~ . Report IMSW - I. A literature search was conducted , and peru .

Itt-I 4 . I. 4 i i  Ie)~.irIn1,-Iil o F the -Si r I-oRe - .\iIgn.~i l’1 4) : and .

/ ,,, ,,,,- ,-ru,~ !u0r u, , , , n , . ( ‘, , , ‘, ‘p t ,s , nr,  .S,”r, ’ ( ‘un.c ( ru , ( , ’, , ,  Pr,,- nent reference material , inc luding catalogs and data
A’~”~” I t  ‘1, \ l( 5 antI Siir:h.irge I’r,.~rati,s (Otfi~e ot the ()ii,’l provided by air curtain manufac tu re rs , was re
* 1  I ‘ ‘e nc’ ’’ - . 211 ~*I.i\ I ’’ -

~
i) viewed .

‘1 I k i r k  511 \I,,,i,i Sr i  t iiIr,I,i:-e, ’’ A i r ! ng ut, - r r nk’ Vol 4 .
‘ i i ~i- *ii,,’i p ,  ~ 4 ’ . intl S ,,I 4 , N,’ — ink i%2 . PP 2. A computerized simulation of the air stream

141 4’.

‘4~ F ,i ’.,,,. - uo: ’ / ,,Iu,iii.,, i “ I Ai r ( ,iOui,:., it The,~~, ’ats. centerline elocit~ profile’ was conducted.
‘I - i i - ’  It O. Si, F ‘Re tAigi ~Ii, s ( ,nlman , I . 1) 1’S . .SuI’pecI~ Air

( iii iii Si t’,,’, i i i  (I, i,,I’,- r t ’i’4i , III, ii,~t,’s,,rc . ItO. -S ir Fore, 3. Preselected Army and Air Force installations
I ‘-i2 i~IIcs ( ,ntnr.,n,I . s,’ - ‘~,,lrjeci Ai r ( I,rtaln 5,ir~ ’: 1k 1.1- were surveyed t o observ e and ev a l u at e  on -s i t e  prob-
her I’’ I-  o i l  i , i t ,  r Ito. S 51 . SII I’)ccI t t,s,,ij,lact,’r, Ik’r- lenis of ’ air curtain machines .

‘r n, ,,  i - , I 51- 51) Hr’,- ,,n,rnt’n,t,’,t S i r ( ,,rI.on 21) - \ ,Iglisi I’i ”~ ).
/ ‘ - ‘ ‘ j  / 5,-o r, • S: i r ru , t tu . ~i S I ‘.1 i l  S I 1)epartnie,iu oF lb, -S ir ‘llI ,,,r, r . Air Ilar~,’i,’r t’t -,Ieral ‘rpc~’itIeatIi’il 1)1)- H- it,2II it .t’ner,ut

I ‘u- ,- ,- 1 u - I n , , , ,  I Q ’’ i Si-ri - it ’,.”. -S,Inr,n istrat i ’u, , 2h September I ‘17 . 1) .
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AIR RETURN DUCT
4. Based on the information gained in the first BLOWER

three steps . des ign criteria were deve loped.

Organization of Report

Chapter 2 describes the air curtain machine and
summarites the results of t he literature survey and
computer simulat ion. Chapter 3 summarizes the
field survey of Army and Air Force installations , in- AIR 

AIR RECEIVER
eluding problems found in t he field that contribute DISCHARGE
to  inef ’l’ect ive performance and deficient design of
available air curtain machines. Chapter 4 ~ • ~ents
the conclus ions and recommendations. A ppendix A
summarizes the manufocture rs catalog data, and
A ppendIx B presents the des ign guidance and
recommended changes to applicable existing specifi-
cat ions.

SIDE MOUNTED UNIT2 AIR C U R T A I N  M A C H I N E S
Figure 1. Recirculative air curtain.

Description
The nonrecirculative type, which has no return duct.

An air curtain machine has two purposes : simply discharges the air into the space where insect
exc lusion is intended (Figure 2). Nonrecirculative air

I. lu repel flying insects by providing a sufficient curtains can be either the down-draft type. which is
outward air vector from a doorway. most common ly used in department and grocery

stores , or the cross-feed type.
2. To discourage flies from gathering around the

area surrounding a doorway by ta king advantage of Operational Terminolog y
t he focI that insects avoid a suddenly changing envi-
m oment. The following terms are used to describe the

operation of an air curta in machine:
Names such as air curtain tan , air harrier , air

screen, fl y fan , fl y chaser fan , and fly screen have Air stream: A mechanically induced layer of air
been used interchangeably throughout the air that is emp loyed at a doorway to prevent flying
curtain industry . Although no forma l definition of insects from entering a facility.
an a)r curtain exists , the scope of Federal Specifica-
(ion 00-B-162() describes if as ‘ . . . a nonpositive Angle of throw: The angle (in degrees) between
disp lacement mechanical dev ice having an axial or the maximum centerline velocity and the vertical; to
centrifug al (‘au impeller inclosed within a housing be measured on the horizontal plane. 3 ft (0.9 m)
w ith an exhaust no7zle and baffles. It is designed to above the floor.
move air across an open entrance to provide an air
barrier to . . .  repel fly ing insects .” Aspect ratio: The ratio of the length of the dis-

charge outlet to its width.
‘l here are two general classes of air curtains: re-

circulative :111(1 nonrecirculative. In a recirculative Directional controller: Vanes or dampers used to
air curtain , the air disc harge outlet is located directly control the angle of throw.
opposi(e tlue receiver (Figur e 1). The receiver re-
covers the discharged air and rec irculates it through Discharge outlet: The opening from which the air
interconnecting ducts back to the discharge outlet. stream is projected. The thickness of the air stream

measured at t he outlet in a vertical plane perpen-
‘!I/ , , i u - ,’r . A ir Ilarrj , ’r . Iks t cr at .Spccit ’icalinn 1)11.13. 1F20 (General dicular to the door opening is the minimum thick-

‘er’. it’..’. ‘olniiiii ’ .ir.,i,- ., . 2t ’ Seliurniber i’r it. ness of the air stream.

6
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~~~~~~~~~~~~~~~~~~~~~~~ Ve locity: The speed of ’ the a ir molecules to he

measured in feet per minute.

Velocity pressure : The pressure corresponding to
the average veloc ity determ ined from the volume of
aim flow at the fan outlet areas.

Vo lume of flow: The number of ’ cubic feet of air
per minute expressed at fan outlet conditions.

Operation

a. Overhead Propeller unit. The energy content of a stream of air issuing from

the exit velocity. The change in momentum from
entrance to ex it for isothermal air is exactly offset by
the change in tota l pressure . The s’elocity pressure at
the exit represents a corresponding amount of
k inetic energy . Thus , when the air stream must be
projected a great distance from the exit , a high exit

a duct into the atmosp here is primarily a function of

velocity is mandatory . The fan must supply the
corresponding energy content through the electric
motor. In addition, the fan must supply energy to
overcome the internal friction loss of the aim curtain
unit.

Results of Literature Reviewb. Overhead squirrel cage unit.

Figure 2. Nonrecirculative air curtain. In a facility and equipment fact sheet published in
1963. 8 the U.S. Department of Agriculture (USDA)

Initial velocity: The air stream velocity of the dis- endorsed the use of air curtains in food-handling
charge outlet. It is equivalent to the volume of flow establishments. The fact sheet stipulated four basic
at the des igned motor speed , divided by the free dis- requirements for an air curtain machine:
charge area.

1. Velocity of the air stream must be at least 1600
Mechanical efficiency: Ratio of power output to ft /m m 1488 rn/minI (about 18 mph [29 km/ hrj )  at a

power input, point 3 ft (0.9 m) above the floor for overhead
mounted units , or 1600 ft/m m (488 rn/m m ) across

Negat ive pressure: Differential between the indoor the entire opening for s ide-mounted units. In either
and outdoor pressure due to insufficient ventilation case , the a ir stream should be at least 2 in. (50.8 m)
sv s t c n u make-up air. w ide (preferably 5 in. 1127.0 mmj ) to assure a satis-

factory barr ier against persistent flying or crawling
Power input: Measured horsepower delivered to insects.

the ta rt shaft at a rated motor speed .
2. In both overhead or side-mounted units , the a ir

Power output: Power output of a fan volume and stream must cover the entire opening. Unenclosed
tan total pressure. and duct less overhead fans are seldom effective be-

cause the air stream produced is likely to dissipate
Sta t i c  pri’s’.ure: I ota l pressure minus the fan before reach ing floor level, thus providing uneven

vcIocut~ pressu re, protection.

I hick ne’s’. i t  the air stream : Front to hack thick-
ness ot tlie air s t r e a m  meas ured at the discharge out- ‘Fart Sheet MlI).FI- - f  (1,1 S. Department ol A gnicu tt ure. 8
le ’u on a sertica l plane perpendicular to the doorway. 5I,,r,.-h t% 3).
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3. The air stream t’rom over head units should be air stream. Hoxxever , improvements are necessary to
directed dossnsvard and slightly outward, w hile assure proper air curtain machine performance
streams f’rorn side-mounted units should be directed under s’arious environmental conditions. Suggested
si~ they couixerge at a uuuid point just outside the open- improvements are presented in A ppendix B.
ing to be protected.

Theoretical Modeling of an Air Curtain
4. ‘l’he a ir-stream-producing device should he

designed to produce full air movement instantl y !sotht ’rma! J et F lows 10
w hen the motor is switched on. The switch should he
installed so that the motor is activated automaticall y In genera l, an air curtain draws air from a space.
aiid immediately when the door is opened. accelerates t he air molecules , and discharges the air

hack into the space at a higher velocity. hut still in
USDA no longer endorses th is publication , how- Ito. subson ic region. Hence, one can assume (to a

ever , hecause several other factors , suc h as local high degree of accuracy) t hat the temperature in the
svind cond itions , angle of t hrow , and negative pres- space is quite uniform and that the air curtain can be
sure inside the fac ility, affect air curtain perform- approx imated b~’ an isothermal jet .
.1 nec.

The centerline velocity of an isothermal jet emerg-
AFM 163-8 directs that air curtain fans be used ing from a rectangular discharge outlet will pers ist

over doorways where screen doors cannot he in- for the tirst four thicknesses of the air stream (meas-
stalled or “here frequent use negates their effective- ured at t he outlet), in whic h the integrity of the core
ness . AFM (63-8 covers only two factors—velocity wil l  rema in practically unchanged. From about four
and x’ .idth. It requires that the air stream be the times the air stream thickness to a distance approxi-
width of’ the door opening and that the air ve locity be mate lv equal to the width, multiplied by four times
maintained at 1600 ft/n i in (488 rn - mm ). .1 ft (0.9 m) the aspect rat io, t he centerline velocity (for rectangu-
above the floor. It does not consider the local wind lam out lets of large aspect ratio) will decrease as the
design conditions, square root of the rat io of the air stream thickness to

the throw.

‘I’he minimum veloc i:y of 1600 f t / m m (488
ni m m )  at 3 ft ( I) i) rn) above floor level is apparently From t he Streamline equation for an isothermal
based on a curtain thickness of’ at least S in. (127.0 flow , t he centerline velocity (V~

), at a distance X
mm). ‘l’he’ requirement t hat the air stream should (feet ) t’roni the outlet is
cover the full sv idth of the doorway appears obvious;
however, t he m a n u a l does not specify that the dis- KH0 x
charge outlet should be the same length as the width = V0 —~~

_ for 
~ 

4.94 [Eq lJ
of the door. ‘Ihus , son ic manufacturers might 0

siuL’gi’s u that th e i r  s tandar d u nit discharge outlet where V 0 — the initial outlet discharge centerline
‘.~ould prov Ide complete coverage even though it is velocity (f’pm)
s m aller tha n (he xx - idt h of the door , because the air H0 — the thickness (feet ) of the air stream at
‘ .trea nu xx -j l l  (‘an ou t af ter it leaves the outlet. the discharge
However . t iu r insect control , t he air stream should be X the throw (feet) of’ the air stream f’rom
directed toward the outside. The consensus of the the discharge
literature ’ is that the angle should be IS degrees K — the numerical constant used.
from the s-e rtical and directed toxx-ard the outside.

The numerical cons tant in the equation reflects a
l-eder :t l Specif ’tcati i in (X )-B- 16 20. wh ich is pre- discharge grille with a small deflection angle. A corn-

‘.e luted in A ppendix (‘ . sxa s f’ound to be the most puter program xx-as written to evaluate what initial
es t emls ivc lv wri t ten specifica lion on air curtain velocity and air stream thickness are required to pro.
mach ines. It c ove m s the tour necessary parameters: duce a required terminal velocity. Figure 3 shows the
‘.cl,,,.- i t v . Ii: t ck ness. wid th, and angle of throw of the
—~~~~ —— - ‘°A.S’FIRAE Ha,,,/ h,x,k o/ Fiind,j,,i, ’nials 1 .-Sn ie r lea n Soc iet ’, ot

9.,t,, F:fl ~v1,. ’, ’r,n~’ I~ ‘ ,,/mllum 0/ - h r  ( ,,n,,o,.4 a! J) ,, orna, -., / ~r Heating. Retri geraling and Air (‘ondilioning Engineer’.. t’r2);
I ii!, , so,,, ‘ ‘/ I,, ,, ‘, -r, ~ r,,,,, 1-u ~.~,! 5, -ri ,,’,’ I- ,,, thtu’s, Rcpi’rt No. antI !-~,,p EnA’ iP,, ’, ’rin,&’, ~evenih edit ion (BufFalo I’iurge Corn patty.
I \1”u \V HI-I - “4- (4~ l)eparitiirnr ‘( the Air Force. AugusI 1974) . t ’ritt,
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Figure 3. (‘omputer simulation results for centerl ine ve locits of’ 1600 ft miii (488 m mm ). SI conversion fac to r :

I in. - ; 2~ .4 nini: I ft miii = 0.3048 iii mitt .

I- t ’ s I t I t s  for a terminal velocity ol’ 1 6(X) f t  mim I 488 ences. ‘l’he rectangular ou tlet will produce a jet that
ill 111111) . Ihese results wer  used in formulating the rap idly expands into an elliptical cross-sectional
recutmnien ded design guidance presented in Appen- shape at a short distance from the outk - cc , and
dix B. then to a circular shape. The rat ’ ,  I ‘sp,insion

depends primaril y on the aspect ratio mid aIr stream
The iuu itia l outlet discharge centerline se locit y tV & thickness. Measured angles of expansion for dis-

can he ca lculated front charge into large open spaces have usually ranged
from 19 to 24 degree’s with an average of 22 degrees.

V () Q - A~, lEq 21 Jets discharg ing into relat ively small spaces . suc h as
vestihules. show smaller angles of expansion.

where Q the volume of flow (cfm )
the air curta in unit outlet free area
(sq It). FIELD SURVEY

Air  Stream Pro / lie ’ ’ Army and Air Force installations were visited to
observ e and evaluate the deficiency in air cu rtain

‘l’he angle of expansion is well defined near the machine performance. Army installations visited
outl et. hut the boundary contours are somew hat were Fort Hood , TX , Fort Lee . VA . and Fort
hillowy and are easils affected by external influ- Benning. GA. Air Force installations visited in-
— cluded Chanute AFB . IL , Offutt AFB. NE,

I SI, ( I ~~ s - t , ,  Ho,, ii) I)io /o,rg,’ of )~aii l’ l f ’~ I “~~“ 
~~ McClellan A FB. CA . and Kelly A FB. TX. The

~~~~~ Rs’p~’i-r 1 1 u~~
- ’ .r i t ’ . , o , i ,  - U I I ill i t 5 Hil rcami ‘I Mines. , . —

‘ 0 ) ,  p I’) m i t  ( ,,,r,, , ( ‘ ~w pim ’o II,,,,,Ihook ‘f A i r  eva luations were based on installation and pertorni.
, ‘,,,I,,,,,,,,,,~ s, ,,, ,, /) -sm), ’ti Me( ,r.,sn -11 , 11 1-toisk ( ,,i)ipo,’, - ance ef’f’cct iveness, unit operating conditions, and

environmental conditions affecting equipment cfTec-
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115 c h e s s ,  In addition , op inions of ’ installation person- was observed , however, that the inlets , outlets , and
tie l ss crc obtained, motors of all units installed in kitchen areas were

thic kly coated with grease, w hich contributed to
Personal opinion as to the effectiveness of ’ the air decrease(l fan efttciencv and , in certain cases , re~

curtains range d from l’.ts orahlc to unfavorable. ‘l’he stilted in motor burn-up due to motor overheating.
tom lv ge-I iera I c me Ills it’ll that c~ mId he drawn was that lii one locatIon , a bird’s nest was found in t he d is—
i t t  ost ni a it a genie lit pc rson nd t nd ica ted lii at tIme air cli a I’ge outlet
curt a ins were effect is e a rid that there were no fly
problems on the premises. Personnel from the veteri- S. Wind conditions. Sonic air curtain machines
tia rma n offices ss ho ss crc asked to assess the fly-con- of served svere unable to stop the wind , a prerequisite
trol problem indicated that flies were a problem . for preventiiig insects trom entering a building. No
Personnel at two of the installations also reported guidance exists on accommodating local wind condi-
favorable react ilns to electron ic fly control (black (ions when selectin g an air curtain machine for fl~
li ght) devices in use at their insta llations. * contro l.

Most of ’ the aim ’ curtains surve yed were unsatisfac- 6. Ac ee~s ibilit of air curtain machine ’s ON OFF
orv in excluding insects based on air stream velocity, switch. Air curtains ’ ON/OFF switches were t’ound

ang le of t hrow , thickness, and outle t width. Condi- to he accessible to unauthorized personnel who could
(ions and (‘actors observed to he contributing to this turn the units off’ when they should have been in
inef fectivene ss are described below . operat ion.

I .  l)amaged or inoperable units . Some of the air 7. Improperly stied air curta in machines. Most
curtains ‘,ursc ’,cd had been part ially damaged or installed units have discharge outlets shorter than
sse rc II1 ’pcr .lhIc . hut had not been serviced. In a t’ew the widths of the door openings , as observed in pre.
instances , an- curta ins were operating ineffectively or vious Air Force studies. ’ 2 In addition , most of these
were u nsatc because of damage sustained from m i -  units (10 not have a directional adjustment for the
propel’ maintenance or lack of ma intenance. atigle of throw . I hey do. hosv ever . have direct ional

adj ustments to divert the air stream sideways . thas
2. Nei~a i i xe  pressure. Mechanical exhaust and providing full ‘‘air stream ” coverage above the door

venti lat ion in most ‘ it the facilit ies s’ isi led created a opening.
mechanical negative pressure condit ion in the
interior of ’ t he building that drasticall y decreased the 8. W eak spots in the air stream. Sonic of the units
‘,‘ t f ec t t scmtc ss  of t he air curtain machines. Negative surx cyed had weak spots in the air stream at the dix-
pressure in t he building tends to induce a horizontal charge outlet which had inadequate air stream
flow into the building. veloci t ’i -

3. Installation. It was observed that air curtains 9. Air curtain mac hines f’or patron doorways. No
tnstall ed inside doorwa ys brought in dust, debris. separate air curtain veloc ity requirements e\ ist in
and small )t ls e cts at floor ievel because of short Federal Specificat ions t’ot’ patron entrances and

I C ) ) ) )  nie of I F air current and improper directional esm ts ,  W ith the l)reseflt velocit y requirements . the air
dam per settings (Fi gures 4 through 6). Some of the curtains are very annoy ing to patrons. National
units were installed too high above the top of the Sanitation Foundation (NSF) Standard ~~ V”
door f rame, making the air stream too weak to effec- recomnietids a separate air stream requiremenl for
tively expel small fly ing insects from the doorway patro n entrances and cx i ts ,
( FI~ Iire 7a( .  Some of the uni ts did riot provide full-
svi(lth coverage at the top of’ door (Figures 7b and c) .

4 . Maintenance. Most air curtain manufacturers ‘ tc t ier , uo. ‘s it Force I i gi’.Iic’. Coniniand , DI’S , S,, t’ic,i - ‘s ir
c laim that their products are maintenance -free . it (‘urtaiii St iri-e~ III Oct,iber I ‘i~ 4) - ~- it h inch,isurr. IIQ, ‘s t  t ‘ts r

i ‘v is I t ’ , ’, ( ‘,iti~ aii,1 , S ( ’s . Ssitt ~c’,- Air Curtain Siii-’.s’’ 12
- — — — — —- ()‘,‘Iohr’r t9”4 ) :  and t r I t e r , IIQ. S-’,( - S ,,t ’t r ’ci I ns, t I tst . ,c i ,’ r~

* ( Is - ct  r~ ni’, ( is ‘ , , , i s i  r I  (, -s i rs ’’, n,av he used in A ,r Fi r’,-,’ t a c i t , -  I’c rt,,i-ni’,in’,’e i t -‘,i So Rs’ r- ,,nirnci,,tr’’,t Air (‘Imria i t i  2) ) Amigils i
I,,’’. ~~~ IS I t s ’ i l l  t ,,, 5I t rrlt .iraiiiin and s - c s  l u g  ,,rt’ .,s . pe r 1_ett er , I
I l,,ct I “ S I  S s -u , - , , u ’ ., u ’ Ss’rsIr ’e’, t) isi’ , i , ,i ,. Sub~s’o : t - I c r i t - ,’i,ic I l s  ‘‘Air ( ,,,I,w,s l ”r ! ,,Ir,,,, ‘i,,,, - , so ?,,,,, I Ls i , , / ’ I i s l , , , , , - , , ts
I s u t ur tI (Is ’: ,- ‘ -  i2 I )  l,’ h,’r t ’i ”~ ). Siandti r,1 5, ’  1” ~5 ,,iu,,n.ii Saniiati,,n t- i,i,ticI~ ti,’,,, 2 )  J o ) ,  I’)”Uy
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Air Curtoin Machine
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Figure 4. Proper installation of air curtain mach ine outside the premise for insect exclusion.
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Figure 5. ~niproper installation of air curtain machine in vestibule (‘or insect exclusion.
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Figure 6. Proper Insta llation si t  air curtain machine in vestibule for insect exclusion.
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a. Air curtain machine instal l ed 13 ft (1,96 ml b, - \ i c - curtain niachit ie t,ics not provide continuous
above door and does not has c an atigle of throsv t ’uli~wioltli Cs” e’I ,)i2 c at top of door.
of IS degrees on tss ard,

.- -~ ur a-,

~~~~~~
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~~~‘ 

. 
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i.. Sante problem .i~~ Ii. Nist e damage to  Unit liii I I L I I I

l- ’ igur e  7. lIlll)r(spei’ insta l la t ion of ’ a mr e’ mi i ’ ta t i i  iu,ic lu ti les
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CONCLUSIONS 3. Federal Specification 00-B.1620 , w ith the4 AND RECOMMENDATIONS changes recommended in A ppendix B. should be
used for Army and Air Force air curtain machine

Conclu s ions procurement.

‘[he f ield surve\ resealed that most of the air cur- 4, A study should be conducted to determine the
laIn mac hine s in Army and Air Force installations et ’t’ce ixetsess of ’ eleeti-onic fly control devices as
have been inetkctive in excluding small flying in- supp lcni ents to air curtain machines for fly exclu-
sects because of ’ product deficiency and insufficient sioti,
fechi tical guidance. ‘l’hese problems have sometimes
been conipounded by improper equipment installa-
tion and niaintcnance , Proper design, insta llation . CITED REFERENCES
and maintenance of air curtain units can provide
more ef ’t~ct ive insect exclusion. The following con-
clusiom is regarding des ign , installat ion, and mainte- Air Cur:ai,zs for E,zzrancewavs in F ood Establish-
t ia rice sse re drawn based on this study~ mt ’nls. Standard No. 37 (National Sanitation

Foundat ion. 23 July 1970).
1. Units must have proper discharge outlet

len~ th . e xit se l oc i t y ,  and directional adjustment for ASHRAE Handbook of Fundamentals (American
ang le of ’ throw. Soc iety of Heating. Refr igerat ing, and Air (‘ondi-

hon ing Engineers. 197 2) .
2. Local wind characteristics must be considered ,

aiul win d breakers should be used to alleviate local llloss ’er , Air Barrier , Federal Spec ification (Xl-B-1620
mud problems . (General Serv ices Administration. 2t-i September

1973).
3. Building pressure balance must be designed to

maintain proper (neutral) pressure in the building. Carrier Company: Handbook of Air Conditioning
St’stern Des ign (McGraw-Hill Book Company.

4. A thicker air jet at lower velocity is more effec- 1965).
t ive than a thinner cl at higher velocity.

An Engineering El ’a/uation ot Air Curtain s at J) oor ’
~~ , Vmnls tliUst he installed near the to p of the door st ’as ’.c for Exclusion of In sec ts ~ rr~ni Food S, ’r i ’it ’,’

frame and outside the space the air curtain is to pro- Facilities , Report IMSW- BEE-74 .l4 (Depart-
tc et. ment of the Air Force , August 19”4 L

ts . .-\ir curlaiti units must receive regular preven- Eng ineering I n.s t r ut- ti on,s. ConlP?ii,s ,si, ev Store Con’
live maintenance and he checked for proper adjust- slruclio,z Program. F\’ 7t MCA and Surcharge
ment to exclude flying insects on a cont inuing bas is. Programs (Office of the Chief of Eng ineers . 2(1

May 1974).
Recommendations

Fact Sheet MID- FE-I (U.S. Department of .‘\ gricul-
I he following recommendat ions are based on the tm-c . 8 March 1963).

resu lts of this study:
Ian Engineering, sevent h edition (Buffalo Forge

I, Properly designed and installed air curtain Company. 1970).
much imic s should be used at doorways in food service
facI l ities , commissaries , and subsisten ce ware houses Food Service Sanitation , AFM 163-8 (Department of
sslu ere pets utimel tr af’ tic is high and installation of the Air Force. 23 February 197 2) .
scr een (t i i i i rs is not possible.

Kurk . F, J.. “All About Air Entrance .” Air Eng i’
2. ‘I he desi~n guidance presented in A ppendix B neering. Vol 4, No, 6 (June 1962). pp 38-42 , and

slt i’uld he inip teniented. Vol 4. No. 7 (July 1962). pp 39-40 . 45.
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I,cttel’ , Chief. USAF Veterinary Service Div ision. !“uci/ i t i t ’s ,  FY 77 MC4 Program (Of ’(ice of the
Subject: Electronic Fly Control Devices (2 October Chief’ of Engineers . 28 February 1975).

Enlisted Personnel [)ining Facil ity Sketch l)esignLetter , 11G. Air 1-or ce Logistics Command . I)PS. l)raw ings and Equipment Lists (Department of
Subject: Air (‘urtaiti Survey (II October 1974). the A rnty) , Drawing number SK 36-05-137 . sheets
with inclosure , HO. Air Force Logistics Com- I throug h 36 ( 23 Sep emher 1974). Drawing nurn-
mand. SGV . Subject: Air Curtain Survey (2 Octo- her SK 36-05- 139, sheets I through 16 (31 Dccciii-her 1974). her 1974), and Drawing number SK 36-05-140 .

sheets I through 16 (31 December 1974),
Letter . HQ. SAC . Subject: Unsatisfactory Perform-

alice of AFSO Recommended Air Curtain (20 Flies of ’Puhlic Health importance and Their Control
August f 9 ’ 75 ),  (U.S. [)epartment of Health. Education, and

Welf are),
Mc Elroy, G. [ Air Flow at Discharg e of Fan—Pipe

Lines in Muu’s , Report of Investigat ion. R. 1.3’~30 Hertidon , Char les L.. “The Closed Open Door.”(~~.S. Bureau of Mines . November 1943). p 19. Heating. Piping and Air Conditioning. Vol 38
( May 1966). pp 105-8.

UNCITED REFERENCES Hocking, B.. “An Insect Proof Doorway. ” Bulletin
(If F_ nztomo /ogt ’ Research. Vol 51 . No, 1 (1960).

(‘on,s tr uc ’non (‘rui ’ria Manual, DOD 4270 , I - M pp 135- 1 44,
(E)epart nien i of [)ef ’ense , I October 1972) .

Plii,tt Lnt ’r gt ’ .Si ’s te m,s (Pott er . 1967),
l)e -

~~~~ , M. L,. ‘‘I sc of Down Drat’t Air (‘urta ins ,’’
Medico! St ’rs ’ict ’ Digest . Vol X X I V . No. X (Octo- Will is, M,, E. A. Sm ith . and H. I- , Schof’f ’, “Use of
her I i47~~) 

~~ 
34- ,1(s , Air Barriers to Prevent Entrance of House Flies .”

j ournal of Ec ’o,,on,ic Entomology. Vol 63 . No. 1
Lngzneering Ins t ru c t ions . Enlisted Personnel Dining (F’ehruarv 197(1). pp 29-31
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APPENDIX A: w ith four ‘ i- in, (12 , 7 mm) diameter steel rods. Ceit-
i l ig suspension i~ recommended to prevent the

SUMMARY OF MANUFACTURERS’ DATA machine from falling if ’ a fork- l ift truck strikes the
wall.

‘I’able ‘t I summarizes product data provided by
air curta in machine manufacturers . The products King Company of Owatonna
are described briefl y below.

King recommends that their air curtains used
Air Economy Corporation * for insect control he installed on the outside of the

doorway. A clear surface ~hos c the door is requ ired
Air Economy Corporation ’s L0- Dor machine . to mount the unit. For maximum results , it is recom-

which is used for buildings such as post exchanges . mended that the bottom of the air curtain unit be
comm issaries , hosp itals . sc hools . etc.. is ava ilable in positioned just above the top of the door frame. The
hi gh and low velocity models. For the high velocity unit ’s discharge outlet should be desi gned to cover
unit , it is important to spec if ’s the use of ’ a 4 to 5 in. the entire widt h of the doorway.
(101.6 to I 2”,() mm) wide no,,zle with a veloc ity of
litOt) ti :mun 148 . ‘~ ni/m m ) at 3 It (0.9 m) above the Mars Air Doors
floor , Fu r  the low velocity unit , a nozzle width of 8 to
Itt in. 1203.2 to 254,0 m m )  w ith a velocity of 600 tt ‘J’he Mars Air Curtain needs only to he bolted to
nun It 82.’( iii /min) at 3 ft (0.9 ni) above the floor the wall with three fasteners and connected to an
shot lkl he specif ied. electrical power source. Adjustable volumetric

damper controls are provided to regulate the rate of
Chase Industries , Inc. air flow.

‘[he Chase fly screen units are made of 18-gage Mars ’ CH models are recommended (‘or normal
pa it it lock metal , doubly protected w ith gray mist insect control conditions which exist at receiving
preventive coating. Each motor has a double ex~ doors in comm issaries , post exchanges. restaurants.
tended shaft operating two squirrel cage blower hospitals . etc.
wheels and tan housings. The unit has no belts or
pulleys to he maintaitied or ssear out. Nieco Division , NPI Corporation

Directional controls in the 3 in. ( 6.2 mm) wide Nieco manuf’actures three series of air curtains:
nozzle help control and direct air flow. l’he fly screen
requires a miiiimum space if 14 ’  2 iii . (0.37 m) ~ I - ‘[he LTV Series of aIr curtain units is designed

height and prolects II’ in. (0.29 m) f ’ron i the wall. f’or industrial applicat ions (8 to 10 ft (2 ,4 to 3.0 mj
Installation is simp le: adjustable brackets require high doors) where insect or wind protection is impor-
otily four scrcs; s or other fastening devices to attach (ant. The units are built for outdoor installation .
(lie ( l imi t to the wall , with practicallY no maintenance required according

to the nianuf ’acturer.
Dynaforce Corporation

2. The MTV Series is designed for t he same pur-
t ) s u i , t hs r e ’c manu t’actures severa l air curtains for pose as the L’I’V series . hut has difk’reiit discharge

,t u t t e m ’ ,’llt :tppii~’.ilions. ‘l’he standard unit co se rs the velocities,
(‘ m m t i m - c  ‘s Rt t I t  ,‘l the d,so rss~o ,  rhe F I u n i t .  sshich is
stc si~~um cet  for insect control , is ~‘f the nonrecirculat ing 3. 1 he HI V SerIes gives t hree Is ps’s ~f Nlt’ Ii aIr
t s pe .  I lii-. uni t should he Installed on the inside of screens. No information on installation of the equi p-
tim e t (s srss av. I he unit can he hung from the ceiling memit is available for this ser ies of units.

lii i ii ui in I lsc ~n uu,,, ,,,l I,, m r s  prod LIC i S ss .15 inadequate’ * ti m k’rn iai ion sin I he-se nianutaciurers’ pn d tie- is was inadequate
i~vrn u m ii i, li si t i us , I .1s t , ’ - T I .  Ti pvrnhit inclusion in rabte A l  -
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A P P E N D I X  B: c, High local wind conditions: minimum outlet
air velocity and thickness should be 3000 ft - n u n  (814

R E C O M M E N D E D  DESIGN GUI DANCE iii m m )  and 6 in. (152.4 mm); minimum uniform
AND CHANG ES TO EXISTING velocity 3 ft (0.9 ni) above the floor should be 2000
SPECIFICATIONS ft miii (610 ni nu n),

Design Guidance 7. For 10- to 12-f ’t (3,0 to 3,7 iii ) high door open-
ings t o subsistence warehouses exposed to the out -

I, Alt air curtain mac hines for fly control should side, the air stream should he adjusted for various
he I Imsta lle d on the outside of ’ doors opening to spaces local wind condit ions as follows:
s~ here liv control is intended,

a - I _ i gh t local wi tid conditions: nu in ins u iii outlet
2, i i  e l I  rt Oill niachines should have a directional s- i,’focit~’ a iid air thick ness should he .12(X) ft liii n (975

, t t l j l l s t nm eli t fo r the angle’ of throw t hat ~‘ill permit m u / m u m )  and 6 in. (152 . 4 mm) . unutorni s-elocit 3 f t
thc air harr ier to he directed at angles of 15 to 20 (0.9 iii ) above the floor should be 16(X) ft mm (488
de’~ m’ e’~’s ott ’ the vertical center atid toward the outs ide iii (nu n),
oft he opening. Proper markings for the angle sett ing
should he indicated on the machine ’s cas ing. A t~üI- h. Moderate local wind conditions: minimum
s . tt c  dcv icc should he built into the machine to return outlet velocity and air thickness should he 3500 ft
the angle of t hrow to 15 degrees. miii (1067 rn/minI and 6 in. (152.4 mni); uniform

velocity at 3 ft (0.9 m) above the floor should he 1800
3. l urning vanes should he used in air curtain f t mm (549 ni/mm ).

tiiachi imes whenever abrupt changes in air flow direc-
t ion ~s i- e involved . c. High local w ind conditions: minimum outlet —

a ir velocit y and thickness should he 4000 ft nun
4~ u\ pressuriz ing ho~ should he used in air cur- (1213 rn/m m ) and 6 in, (152.4 mm): minimum uni-

la in machines to produce a uniform outlet velocity , form velocity at 3 ft (0.9 m) above the floor should he
20(X) t’t / rnin (610 m/min) ,

“, I-or (1i mI~iIg faci l i t y  and commissary patron
e’ m , tr at tcc doors u p  to 8 ft (2.4 m) high , air curtain 8. Key-operated air curtain mac hine switches
ii f l i t s  s lt us u Id lie installed - preferably in vestihufes , on should he insta lled to prevent unauthorized person’
liii ’ tltl tsi (le of the ,t usus r s , ‘l ’ he air stream at the dis- net from turning off air curtain un its .

l1, I I l~u’ outlet must he at least K in. (203.2 mm) thick
and is - - ahle to maintain a niinimunu uniform outlet Q , Dci ices should he installed to ae’Ims ate (teact l-

u ’Ii,e’ i t i t  I 2tX) ft miii (366 01 1mm ). va tc  the air curta in units (‘or over head , ! - ;urs hefore
after t lie doors base been raised closed,

Is , I-or a service door up tO 8 ft (2.4 m) high. the
~ir S I T  ,,,rn should be adjusted for local wind condi- lt ) . If a negative pressure exists in the huilding.
t i ( i ris * as Ii it loo s : mod ifications must he provided to a llow make-up air

to enter the building.
a - l ight lsue ,uI  wind conditions: minimum out let

air s elocits and thickness should be 2800 ft/m m (853 II. Where possible. a 3 to 6 in. (“h ,2  to 152.4
ni1miuu) and 4 in. (114.3 num); minimum uniform mm) overlap on each side of’ the door should he pro~
s - m ’ ( s ’ c j t ’i 3 ft (0.9 m) above t he floor should be 1600 vided,
f t  mm 4~M iii mint,

b Moderate local wind conditions: minimum Changes to Existing Specification
out let air c ls’eit ’. and thickness should he 3000 It- ’
ruin ~l4 m nu n) and 4 ’ ,‘ in, ( 114 ,3 mm); minimum ‘rise following sections of Federal Spec ification
(Ilit tsu r i l i  \ e’ li’c ’II\ .1 ft (j ,54 ml above t he floor should 00-B— 1620 should he modified:
tic 1 M0() It n u n  S4Y nu - miii),

- - -- 
I Section 3.5.2 should be modified to  spee’ it~ t hat

i i i  ‘ ‘ h u h  os’  ~te’t ’ines t in Its ‘5 ’,’ A S/ IRA !;’ !IaniJ bun, * ,, for insect cotutrol , the angle of ’ throw is to he dir e’ct ed
I ‘ 1 ,  iiu,i -,iii,Is . I ,ils s ’ I, s.s pIsr ii toward the outside of’ t he area to he protected .
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2. Section 3.5.5 shou ld be nuodified to speciI~’ t hat unit discharge outlet. Paragrap hs 2. 3. and 4 of this
no directional adjustment vanes should be provided section should lie moditied as fo llows:
for any directional adjustment other than the angle
of throw in all air curtain machines for insect exc lu- I’aragraph 2 should he modified to specify that

nicasuren uents are to he taken at b-in. (1 52.4 mm)
intersals ~ ~ls the t~rst and last measurements to  1w

Iii ads i  ii ion , 1 his se’e’t ion s hould specify th :u l~ 
:uks ’ iu at each side’ of the dooi opening. In addition , a

duscfu:urge’ nozzle of the air curlaiui uiiif or a inn ft i ple ~‘e’lm1g velocit y uiieasu u’e’nieuu t at t he nu t  let iii ’ t lie
itis t a f l a t  i ts i i  sho u Id he at least as wide as th e ent ryway .111 cu rta ils machine should be taken to assure a con-
a iu(l sits in 1sf turns dc continUOUs uni form air SI rca nu t i l l  (15)115 u iii f o rm air st rca in at the out let
coverage at t he fop of ’ the euitr s ’wav to  be’ I)rote ’cted , 

‘ — -h - Pa ragra p h ,i shoti Id be mod if med to include a
it t m i  inn ni out let vcloc i t s- req u i renuen t for air curt a in.~ Itt Se’ctu ou .1,8 , thc words and the air st re am , -
111511 for patrols cult ryways ,shall lie at least inches wide’ should he deleted , lii

addition , a req uirenient tor pa t ron  entr ywa y shoU ld c. Paragraph 4 should he modif ied to include hot-lie included , 
wire anemonueter ,

4 , In Section 4,3.3 , t he words “four feet wide and 6, In Section 6,1, the sentence “The air harriers
seven feet high” should he deleted , specifically covered by this spec ification are intetided

for an opening four feet wide by seven feet high but
5 Section 4.3.6 should indicate that the thick ness the options provide lot- specifying other siz.e open-

,it t he air stream is to be measured at the air curtain ings ” should be deleted .
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A P P E N D I X  C:

FEDERAL SPECIFICATION OO-B-1620
00-5-2620
September 26. 1913
SUPEItSEDITE
tNT . F~~. SPEC . W_F_001350(GSA—FSS)
l~are h 15, 1968

FESER,AL SPECIFICATION

B1O’ff~~ , *15 aARBI5~i

This specification wa.s appro ved by t i e  Co~~ dssioner , Fede ral Supply
Service , General Services kIm in t st r -~~t ion , for tr.e use of all Federal

t ea.

1. SCOPE AXs’D CLASSIFICATION

i. I ~~~~‘.. T h i s  e p e c s - f s -~~~’5 t on  00 cr. ; a r,c ;~~os l~~s -ve Jt sp T~ce ent mecr.nical de~~ce having an axial

or c~ -’,t r  ~~~~ fan tmp e~ Ter  i ,n t l o ’ — i  witr , n — r~~u5s- n,~ 55 . t~~- a’, e z J a - ; t  nozzle a- -i baffles.  It  is designed
to ~- - u -  ~~r 5.crosa an open en t ra -”,~e to provide ar . a i r  bar r s-e r  to tntmize b e a t  loss or gain and repel
l _ ,;~ r,~’ ;,i - ec~ n .

I., :,..;-~~f1ca tton. Blower air ;aru’t ‘Os-  ‘- ‘se -, ’ j  by tiu s ;SF C f ;~~a t s - o r~ s-ua i l  be or the following
(see c.2).

e I — Insect control.
j~~~’~ II — Thermal control.

APFL CL-LE DCCt2,~ 2tTS

The following doct~~es;tn , of the 
;~~, u - , in .i’f u - c ’. on Jate of ,,nv-s-tatlon for bids or request for

-
~~~~~ ~~~~~ or this  sp .cs - :’ ,~~~~~ss;n to t t , e e x ~~et~ s p e ci f ie d  herein:

I . : ~~ .’i1 / p e c i f i c at i o n s :

— Boxes , a u l p p i n — , Fiberrio a,ni , Wood—Cleated.
— Ti5-sxs ’ i , Wood , Cleated— PI,’,,vod.

‘1 — flaxe n , Wood , :niled an d Iw ck—Corn er .
: : r - - — -40 — boxes , Fiberboard , ort— o5;ate’d , Triple—Wall.

t i  ;, ,s tosudard s:

Fe l. t d .  N o .  123 — t~arklrsg for Domes tic Shipment (Civil Agencies).

c,h~~t ;v~~t,,’s out-side the Fs’deral Govern,-s-en t uiy obtain copies of Federal d pe- ific&tions , Standards,
.r,d /;,-;  ;booo;  ,~~ i outlined s-aider 6s’ncral Is -,i’~ x s isu u in the Index 01’ Federal Specifications and Standard s

t s , e  pr ices indicated in the Index. N-,e Index , which inciboes cs-n ulats-ve monthly supplements as
I is for tsale on a subscription basis by the Superintondent of Docunonts, U. S • Government Printing

Was h ington , ~~I 20402.

oc~~ u os’ of th~ m spe- ’ i u S ” at l on  and other Federal Specifications re’tuired by activities outside
t~,s- )~~ti~ i’ml Tiverr ,ment for  bi ddin~- p urposes are availuble -r ithout  charge from Business Service C en t ers
a t  s - - s  ‘ - s ora l Services  .t-tth,intctrat ion Re,~ior.af O f f i ces in t” octon , N ew York , Sashinglon , IXI , Atlan ta ,
-: ; , lcas •’. ,  ~~~~~~~ City , his-’ , Fort ‘Wortu , Denver, San Francisco , th~ Angeles, sid Seattle, WA.

Fe - “r al  tovi rts- ’~ ent  activ-itbes rn-i- obtain copies of Federal Specifications, Stand~ rde , and h andbooks
and - In-o x of Federal SpecificatIons aM Standards  f i-om established distribution points in their
‘s -r i-iC’s .)

t t i ’~~~~~~pr -~~t f t c at i o n s :

‘;z,— P — i i i -  — Preservation , Methods of,

- I  , ‘ir . ; t u s -Ts , r ’lc :

— S us”nplinC Pro--el ir~~u-i sod Tables for I rOs p5ction by Attribute ,.
— Marking for 51 , 1— cent and Storage.

t’ u - T ,— .. 7!t-- 130 — Isl c’n,til i C f l t ( ’n  ‘- t ar k i n ,: of T I , S .  M i l i t ary Pro perty.

?SC 4140
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(Copies of Military Specif icat ions  and Standards required by suppliers in connection wi th  s - y e s - - t i  ‘C
p rocurement funct ions s,ios-al d be obtained from the pro curing sctivity or as directed by the cons-i- ,, ‘ t i ; .’
o f f i ce r.)

2.2 Other publi<-atu onm . Toe following docsi~ents from a part. Of this Specification to the e x t e nt
spec ified here in. Un leso a ~~-eoif:e is-sue is identified , the issue In effect on date of invitation for
bids or request for piopos-al .; ,a-l~ apply .

Unde,-writers’ Labora to r i~~u (‘~‘L) b c .  Standards,

No. bC, — Electrs -c i- ar,s-,

(Application for c’opie~ criould s-c acidreused to t b - c  Underwriters’ Laboroatories, Inc., ‘l ait ,  - ; , 1 ’,~~ fl
R d . ,  ~ e 1vs-lle , L . . ,  t b . s - .  :1 4 . ;  33,1 Pf s -ns- stenj  boad , Box 247 , Eorthb rook , IL. 60062; 1655 Scott ~~i ’i d .,
Sa-’:ta Clara, CA. s-s iO ;O; 2s-d -~ b~~s-~- a Eas t blvd., Tampa, FL. 33619; or 201 East Ohio S t . ,  Chicago, s-j .
b0611.)

N a t ion a l  F l e ct r i r - i l M njiui’a t t ur e r s  Association (J~~bA) Pub,tications:

No. MGi — Motors and Generators -

(Applicatio n for copies s ; s i - ,s-i--t be aIdressed to the Nattonal Electrical Manufacturers Association,
155 East 44th Street , Sew Yin , S.Y. “oi l7 .)

Nat ional  U o t o r  Y:- o s-, : raift A :,o’s-iatton
,, 

Inc., A5:ent;

National Motor Fre t ‘:., b 1 a i s - : t c~’ at i o n .

(A pp l i sat i o r ,  fo r  cop ies  a : . c i , i  : e  n , t a r s - - s ; ,s - 1  to t:e American Tz- iicking Association , I nc . ,  Tariff Order
S e c t i o n , Is- is- F S t ree t , :.  ~ . , iao i:~~~toO , Ill

Ur ’s-i f~~ ’-,i t , o c s - f s - c a t s - c t-i Cs-sui t  t i ,ee , As tent ;

Uniform i’reig:,t Clas~ ;f;’s-at;on .

(App lication for  c u p ’, ‘ 5’ ; o ’i ’,i e ’aslli- e -s - ; eo to i- -c ‘ nifcro Classif ication Co~znx ttee , Room 11,;
222 South . - iv e r s id e  Plaza, G;; - us-’o , IL

Amers-ca~ N at i o n a j  S tansj~~:- su .,, b i i t s - t~~te ,  bnc ., (*;s)~ Standards

51.4 — 1961 — General Purpose Sound Level Meters .
(A p p l : c , s t s - or -, for  cops-es  is -l,c -, c d  s-c addressed to t e  American National, Standard s- Institute , Inc .,143s-) , - ;ti uu-wa, ,  N w  o re , I ; . T .

3. I’l ,,~ 1 Lp,i ,,~~;T3

3.1 E s - i  w~’l s-r’:;r ducs - -.us-, 03Z,P1CS .

3.1.1 
~~

I s--’
~ p~

.- . A - ui iaf.pie - 1 1  s-c submitted f u r  inspection as ~pecifted in the - ‘,- ‘ utioufor  ~- s- ds  to ~~ ~~:‘ .. , ‘ C ou c i’ ~~s - t s .  s - u o , s c t s - v e  req-axre’zents not covered by a s p ec i f i c  s - c u t  if. Se t : s -n4 . 5  or i-el ‘ O i ’ ’. ,ip _ : CO ~~ts - O~~s - .

3. 1.2 ~it~~n u , - u t s - o n - ,- - ,, j ij e  ri1e~s ot:;erwise specified (see 6.2) , cefo re pr o d u c t i o n  is co~~~cn’cod ,a co.~;’ e t e  - s-;.~ :‘, :r - s-s-Os- ~ei- i cv s --r i s d  bi t’s-iS spec s - I:~ atj~~ Shal l be s’uczs- t ied  or unle avas-i;S, , e  tocs- : : t s- a ut ; r~ i1’~~~c s-- s- or us- ; a ,;t ,,i rs -~~cO r ep r e se nt at i v e  I’or approval in acco~~ancc cat - 4.~~.. A r ’ s - s -- i.of t: preproduc tion sample a-st it’ s- sos s-s-c commencement of production “it uoeS net t’~’i s--’ vc t: .e i’ . -of r .aps -n,s - ;os -hit,, for cous-p1s-an~ s-’ -w it : ;  aGE opp lica b le p rovias -ona of t:.s-; speos -fs - s-ats -oi . ‘:eO nus-l i s-c s-us--in’;, - s - s o s - - u  s-n the same facilities to be used for toe manufact-,,i,z’e of the ;s rs-uu-u t,o:;it ~ m.9.

2
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5, 1, ; . !  b ’ a s - ’;e ;’  - -: s- ,’ ‘u l i t ’  s- as - s - sic t ess - u;. }‘;‘-‘prss- A a s - s - s - u s .  sos-spie s- -s-s-s is-its- S ’ S  w u ,  v s - p s - -soY:  I - -

t s - , s -  s -O s - s - s - s - -s os -s- s-is- S t  s- s - s ’ s -  - Is ;  ;; - ‘ t o e  mc s- s - I o s - i  ccci  is tne con t rac to r s-s- i eq~~’sT, to or c u p s - s - r i o t ’  i~fl

- s- , and s-s s- - s - s- s - -u,,u , s - ’, - ,ui s - .  c s - , ,  s -I i s-s -s -a i ’ - , s -s - s - t e s - , 5 s s - s - t ; ;  of i s - i s  s p e c s - f ;  c at  ,oti . TUG s- de t~ rms-s-, ,, t : ‘ s - f l

us-a~, is-’ ’s- ’s ’ °y s-s ,o, s’e - s- s , ,s , - , s - s - cn or s-s us - s -p - s - s - - s - s o r t  s - s i’ oois-p o s - s- er Tt parts-:, s i l l; - of material s , s-i’ si,’s- ; ’ 155 , ’
of a s-s-es - d e l  r, ’v ,s-’us- l ,‘ ‘ii i es-icc-p s - s e ;  s - -  on s-s s- ,ov ernzcflt  contrdct , p r s s - Y : - i s - ;  s - C ’  C o O s -r a e  s-s -’r Pus ’ s- s - s -u
C o p s -  s- -C ; u s -’ coo s - s Ps - cd s- ru s t  s - s  ,, -- ,‘ v - s - ,s-; . ; ‘ns -’ vs -  u s- ,s s- i , ,  s- s - i of ts-;ls model to s- ,,‘ c s s ’ st r a e s - s - : s -, s - s - s - s  - I s -
j ;- , ’,u s- s-s - ; , , j i, :r,ds-,oate cots -s-s- s , s - i ’ w i  I ~s - s s - ,;pss- s- s-~~s - s - l t e e s -  cond i t ions - ’  and ln m;t  s-s-ave s- e s -s i  is- - s - i s - - u  5 r- i s -
01 t O ’ s -  s- s - i Cu :’, -l ui’t .’i ~ is - s - s - s -  s- I s - s - t  4 years os-i sin s-dents -cs-s-i ‘s - p c  s- lows - -i as-r  s - u -r i ,’. f s-s-s- ’ s - s - s - s - ; S ,s-’i On -.
G’over’,ioes- st  cu-i s- s- s - s - c s - ,  I ts -  , s - s - s- , s - u - s  s- s - s s - -s - to  io ta , a cs-’rs - s - f s - r - O  s t a t e m en t  to t - e c t ’f ~ ’s- s- t a t  s - s - ,. blower  a i r
barrIer s ls-’jn~’ ‘s- s - s - s - s t  s - s. ’ ; - s-i- , - i i ” s - , t i c a l  w it h  tho~ C previous ly tested will  be re s- su ir e d .

s - s - r e  and uaouc~~ i,y, i s - i S I s - ;  -.
1.. .1 Each supplier nai l s - s - us - -s - s - i To the contracting agency proof tOss-  the blower air bar r i e r  i.e

s-. cup is-ly under  s- ‘s ‘ s- s - - s i’I c s,t ~~’ s - s - s -  - s - o r s f ; ’ z ’ris-. to s-h.- requires-santa of toe  I ’ s-s- 15-55-i-F l s-er’ .
s ’ s - S c ’  s - u i ’;:, -- , i r i s - . ,  CL S i s ’s - s-rd — I , s- s - p i s - I  s ’ s - s b , 1 s- . s - s c  CL ta bel , or li et thg  mar e will be accepted an
ev s - d c g s - s -’s,’ s - s - s - i s -  th e  i s - I t - a s s - n  ‘ s - s - s -  s - s - s - i ’ s - s - i  r :’uss-:’urrs-a to these r equ i remen t s .

In lieu of the label , or l i r t b n~s- mark , the contrac tor moy au ~~ lt .  in - ie p es - ; i s ’s - s-t ‘ s-as-il’,
s - U s - I s - s i ’ s -u t.,’~- ’ ,o t i e -  ,u ’.~ s- s - ; ’I’ I s - s -s- ‘sc ’s’;;’s - Y ,  t s - , s - i t  the blower air barrier s-cs s-s-fcs;”s -i to t i e  s -s - s -i u s - s - s - s - - I c
F ’ s - u .  r i ’s -c . ,  I s - s -i f s - is ’  s - u s - s -  s - s --C st ~~.s- ard ~~ -io s- s - sls -r~~ methods of teuts  of Use Tr ,ce~~~~t t e r s - s -’ Ls,ho rm s-ories-
Standard -

Cus -u ; s 1  Its -ri ce wit h  s -h i ’  above pre isminrs-rIs -’ requirements in rep,ard to fire and cas ualty s-s-r id s-. des- s- - ’
i t s - s t  as- . .  I ’ ,- ,- is-s.’ :os- ;ts - ’oc to;’ fr i- is-s c- s -s - s ~b ’, s - es” s- wi U. the otis -er requi rements of t l ,s -s  sp e c i f i c a t i o n  in order
to secure s - ; , S s - ’ s ’ s - s - . e r s - C p  o t  i i i  Os--i t ’ s - s - s -c, ox ’ a; pu ns-is-se .

,1 . - ‘- - s - ’ - s ’s-’ s-i , As - i u s t - ’:’s-al  used irs- the blower, air barr ier shal l be r o w, l’iiv-e s-s - Os - s - O s - s - s  e v s - ,s- ss - sUr iiCiss - -

s-s-s-n d s- s - i c  s - s - ” .’ ci’ s-ir s- s - s - s - P o t t s  s-his s-  rio -,- s- es - - eel  it s scrvl”Os-l l i  s-s- or its as-pear s-s-ass-c .

3. 4 - To,. s - i -  s - - s - u - s - s .  The d e s - s - s u i t  s-is-id fabrication of the blower air harrier s- s - s - sa’l be such as-s to
-H; s - , 0 0  s- s - S ., i’ , s - c u t s - u ’ s - :  c: s-sc- : s- s - s - s -re  and d u ct  and to fac  bit s - as - i t oo t ’s - u s - s - O n , :.erV~~s iuts- ’ , Os- ; s - s - s - t c s - s ’r , ’,e and
C - S s - u s -- , - . A l l  a ir  bbs -s- sc-i ’s -s s-- u’s-I l be s-’o s-s -s -’ s - s - t s -  s-ri -i s - s - s - s - e~~h i e d  S i c - s - s - s - r l  -‘ s-a ’s-or d rs-ve ri m L s - C s - i t r s - e s - 3. 2 , 5 5  s - i s - s - c t ’ s - s - s - I
i’s-s-nil s - s  s - s - i’ ‘“5,f t  ‘is - “ s - is -  ‘ s- , s -  - - ‘  - ‘ ‘.,i s -  s- s- s-s ’s - i ’ s - -,- re inforced and s - s - s - s - u i- e s - e u  to el~ s-,irs - s-es- e e s - o s -  - s - s - s - v . ,  s - sos - s - se
and -u i’ s- ”, ’ - - :; . Al’s- u s- s - s - s - u  os -s- s-i Cs - _ms -s - s- - s- s - s- , li  I s -  o h s - - e s - I  excep t  t s- -,r .t j o in t s  cia,y I-c is-s-s-ic I S i c e s - u - - S  s - i t ’ s - s - s -- u’ s-i
of metal  in a vs’ s-- s - s  C ’s-i s - -b rie’ s- is- s - s - s e n  a ou t s - i - e r  as to eliminate d s - r t - _ c a t o , s i s - s,-’ Oct  t its - ss - s - s ’s e ’js -’s,’ s - s - . s-u, e - ‘5 ;  s-i,
WI 2’ s- i s-c to s- is -is- So s-c r’s) -~. n :  t’e s-s-si s - s - ’ ; u , s t s - ’ i s -  s - s - S o s - H - s - s - c d  and s-os- c ho rc-.1 ‘.0 s- rvvs- ’r . s- c o n s - s i t s -  wi t s-’, the :svs- h i s s - I s - ,
s-i, s - I ’,’; . rtleus o ’, . ” r’s-s-’,s -- e ‘- s - s - ’s - s - s -’- . C s-i . s - s - s ’s -  C . ’ ’  , ‘i- _ c wi ring shall t e r r i sna t e  is-i a Ju nc t i o n  box ‘.,-ss- ’s- ’se- l
on an o s - s - s- i” ’o , i’s - s - s s - s - i ’s - s - . -  ‘s : r  s - a r t ’ s - es - ’, end .,hal I Ic suitable for outdoor us-s-c.

- ‘- s - s t  5 - s - s t  -

7 .  ‘,.l • --
~

- s- - .i s-, T i e s - I — ‘ ‘ - s -  , s - r  b, ,nr s- s - ’r s- s-sal5 is- s-s -,e~s - s - s -s s - h iv  consist of a s-c’s -s-s-s-no ’, p l enum ,  one or ito rc-
a t s - ’ s - ’ t r s - t ’  s-s- - s-i , • s - S C ’, s - h - s - , l  i ’s-,ss -sc ;.L I , - or ~,‘ s - s - c u b ,  i s- -s I , discharge  r s - o r o u e , and c ’s -s - cr parts not spec ifIcal ly
s - i s - s - s - s -s s- ed s-u s - t O’ s- ,  s- is - ’.’ c s- , , - ~;t s -a i  s-us 7 c s -~ is- -s- s - s - -,p I e t e  assembled p e r s . t s -r~ -~ s - s - t .

5 .2  H ,s - ,i,s-~~~~i s - ”  ‘s- s a O p C s -  s - i’s-s  - - s - s - I s i s - I s -  is s - c  s - s - P s - e d  ( s-t ee  is . 2 ) ,  s- :s -c s - - i m ’s - , n O, s-s- s- , i i  S ’.f. V e  air s- s - s - t i -  -
parts-s s-s- , s - ’ s - , .s - - s - s, -“ us ‘- s - . : s - . , t s p  s - i-  s - s - - s - o s - .  A l ’ . s - s - s - n  thtais-s-~ operiiss-1;s shall be protected r-y a s~~r CPn i’, -
op e s -u ’s-.” o ni ’ - ’ ’ - ,  - _ ,-s - s-H ’s- s - s - I  ‘S. ‘s- s - s - s - lm ;z, s - di -s- ’s- s- s - sils - .n and es-ten the- vu’s-i’d iS lower s- ’,us -’,s 7 f .~s - s - t  s- s-’ ., s-nc
i b m , s - - S. ’  i i s - s - s -s - : o ,  c’s-s o~~- s - s - s - i , , -’ s- s - s - l i ,  be no .- r e , s - s -  -s - - s- s-s-art L/? inch. An r,d2ucs-~~ ent feature s- s - us - i to  s--c u s , ,., s - I
s - s - - i s- ws -jI s - s ’ s -~s - s - s - s -  ‘ i’ s - s - s - p  i - - eu- i ’s- e s - ’ t o  be d i r e c t e d  at angles of 15 to 20 degrees off  the v C r s - s - o s - s -s-
of  u s - ”  u i - . ’ s - s - t h ,:.

- - Is s- -u . Motors- , s - s ,a l l  ‘-‘ s , T c ~~~ s-i s- I’, requirements of ~~ 4A Standard Publica~~ ors 7’ s-’. 11 •
1 s - i s - ’  - ‘ , ;s ’,s’ .js - ss - ,,’ H s - ’  s- u s -  s i s ,  s s - - s - r t  s-h e fan asid shall  ~‘e capable of s - s - s - e r a s - i r s - ;’ s - , ’i ts- . ,  s - , ’ s - s - - , s - ’,l s-’ s - .  s - i ’ s- iti5c5s - s - ’ s -’si s s- , i  s - i s -  s - ’ s - - - s - s -  p s - e s - ’ c d s - s -’s-s- -’ s-ne sia~~ims-as allowable te,’spwra t urn rose ~~p . s - f i e- ;  in

EL s - s - e s -  bs.r’ I s-

- . 1 .  - : ~~~~~~~~~~ ,,‘s - -  rh a to  be s-a~~h , s leeve , or spherical sleeve t y p e .  T’s -s - cv sos-U I be of s- - .s-
‘n I s- s - s - s - ’ ; s - r s,rs- s - s - - s ’ s - t o .  i ; ’ - s -~,t  - s - I  s - ’ s - s s - s - s - s - C s - s -  type.

‘H -  -
- .s - s - ’s-~~~ - -

~~~ - I  he i- a ’s - s-lade assembly or assemblies shall be moun te d d I r e c t l y  on s- -‘
Os- s-o r s - s - i s-s-i is- - ,~ _- - _ “u  , - i ; ,  I s - . e~’ ,s - s s - , s - 1 !  be of a design and size tha t wall adequately move s-h e
ro ’ , s- s- : r e l  Vo , s - ;s - s -s- -  1 -sir sis’ -cs - s, ; ,,us-” to Ocet  tr ,e air ve loc i ty  requirements ( Se e  3.8).

S b- ’ei ’us - ” — v s - l r - s - t ’,s-s - s - s - : , s - s - - c  rotating components of the type I and II blower air barrles -s-;
s - s - s ti ll  I ’, hrH . ~~, - -  s-c, ‘ ‘s - - i’ x s- -it s- s - - s t s - s e  to ta l  v ib ra t i on  in Is-c’ s- s - s the ho rizon tal and V -u’s-s-usc, p I , s ,r, .s- s - ,
d oes-, s - i s - s t  eis-C . ’cj s - s - s - c v s - s - s - r - s - s - s - s ; r .h , - ’, ’ ,,. of U.s- i s - irs-cit ( s - s - c e  4 . 3 . 4 ) .

‘s- I

_ _ _ _ _ _  ~~~~~~
- -



__ -~~~-—‘—.,- - - ~~~~~~~~~ -~~~~~~~-- “- ‘ ~~~~~~~~~~~~~~~~~ --~~~~~~~~~~‘-— “- .-

Os -~~ F..- it Ii’

3 .5 .5  Diacharis-e no z z l e .  The discharge noors -le shall extend the ful l aids-i s- cs-f an open ing ( f o u r  u’s - -e s -

wide) enabling toe air stress-n to cover th’ ent i re  opening . There e ’nal l be s un s-able vs-s-nec to cor . s-rO,

‘ 
the directional air f low .

3.6 Perfors -s-s-nnce. Unless a different size opening is speci fied (see 6 .?) ,  blower air barriers
furn iss-hed under  s - s - la s- s -r-us -,’s - f l c a t t o n  c s - s - s - s - i l  be capable of pro vid ing an air barrier at the specified

veloci t ies  (see  3.l ,s-) over s - s - c -  en tI re  area of an open ing four font wide by seven feet high .  Tue air

barrier shall be designed to  produce ful l air uasveffs-snt ins tant ly  abs-Sri the amtor is switched on.

3.7 No ise level .  Ts - s -e s- -u s - SO c beve l  if the blower air barrier at maxims-~~ speed s- shall not exceed

75 i bIs- ( sea  4 .5.7,) .
3.8 Vi ’ ’.”’ s t y ,  s- i so veloci ty  of s - s - c -  air barriers shal l be measured in feet  per minute ( f .p .~~.) ,ei ,en

subjected s-c’ s-s ..’ t i - o s -  i - p s - s - i ’ s - I’ s- s-s- s-I in 4.3.6 and the au c-tress-s-s shall be at least 2 inches wIde.

3.8.1 Ty p e  I. Shall s- s-s-va a as - r ibs -s - s - is - s  air stream velocity of 1600 f.p.m. meas ured at po in t s-i 3 feet
above t i e  I’ I, s -’s-s-’r.

3.8.2 T,~’re II . Shall nave a minicun air stream veloci ty of 600 f.p.m. measured at points 3 feet
above ts - ss- ’ f l o or .

s - s - s -s- u s- s- s-s- is - s - s - s - I .  An s - n , ; s - r s - s - c s - l s - s -n cans-s-al snai l be furnished with eac h blowe r air barrier ts-s-.,s-
clearly l r ’ss-’ s- r’u c us-  s - - s -  , s- : ;Fi’ (s -c. s- e proper ~‘s-ss-s-r cUs - s - s - s -ts -r s-  procedures , operation and mai,n t enarece.

3.10 b l s - , s - s - ’s- s- ,. s - s - s i  f i n s - s - is- . s-- s-s-s-Li be of s-s- ,e man ufacturer ’s standard practice.

5 . u l  i sis - i ’s - s - s -’ i-s- :‘, s- s- s- s - s - s -s - s - s - - o s - s - s - i r s - .

3.11.1 I s - ,, Li~~~L s-uu, s - s . I s - c  blower air barriers snai l be marked in accordance w it h  s- s -IL—I t’D—I’:

3 .11.2 C s - i - S I  ss- - c s - , s  I s ’ s - .  s-I .e blower air barriers shall be marked wit s-s the name of the zcc”s-uI s- .ot’,s-rer ,
s- c s- ’s s-rs - s- s- ss- s-s- s-’~ I -  s- arid ds - s - s - s - s -.

l ;s-  
~s,- Ios-s-:s-.~

a’s- s- - s-s-,s- 
s’ :~~ ,~~~’ s - i , ,  s - I s - s - I  ls- Ls-wcr  aIr barr ier shall be clean and r c r , f o ru  to ts s’ quallt s-s- as-s-I

g rad e of  s- - -  s- s - s - - i ii,; s - s - s -s - s - I ’ d I t s - , i s -s spec s : ’ , s . , ’, s - - ,s-s . /s-i l burr’s- , s -os - s -s’s-S and os - s i r s ’- edge’s s . s-s-,i I be s - i  ,,, ‘- e l .
A l l  e s - s - u . s - e l  ws- - I -u - s- s - i ’ , s s - s -s-’,, s- s-, ,,, s - i ’  s- ’i”s- s-, s-s-d s- i-s-s-~~s - ’ . s- s- c -re  shall s--c no s-ha’s-is,’, s - s s - s - ’ h s - n ,s- c r  s-’’ s - s - I ; I,ses- ’ ‘s

p s - s -s - s - s - I  or s- ,s - s-.’ s’ s- s-s - s-os- ’ s - P  s-s-r e s-s - s- I . / s - I l  ts-s - s - s- s - ari d r I v e t  s- s-oles s - s - s - s - a l l ,  be nc:’.ls ’as - e ;s- sirs- i s- i e s - , s - s -h , p ’s-s- s- s c-I
or d r i l l s - s - - I  is - s- s- i 5’s -i ’s-i ’, s - ,so; s - ,s - ,s -  ‘s - s - ‘s -I ’s -  s- s - s - s - s - s i t’s- , .  Is- s u s - s - s - n i l, the 5 .s - ’w c- r air barrier ss - . s-il1 be f ree  s-ri’ s- ri’s-,
d e f e c t s  s - s - s a t  s-ii’ s - e s - ’, 0; s - s . ,  .cs - - s’ s- s-s -s --i s-s- er”,’-i cs-’ s-i I s - l i t ’-’ al’s-i any de fec t s  t h a t  s-s-n,y caus e ifl~ ’s-s-ri,s- ’ tc s-ce sut e x’ .

4,  ~~.lL~~’ his- I ‘is-hi - , L  l ’s-s-C LS C I S

4. 1 
~,,s-, ’s - s - s - s -  i s -  s - s - i ’ ” :‘ s- , s - ” p s - - s s -  so s-s . “c l i ’s  otherwaie specified in s- s - se contract  or p s - s - r c s - r i t s -c . c’s’ s- .

t s - ,e  sop s -  toss - i’ s-s s - c , ,  s- ’s - ,  s - s - .~ - - s -r  “ r s - e r f s - , s - ’s - o , s -’_’s- s-’ e of all ii’s- s-s - s-s - s.’ s - s - t u n  re -u r o ,eit t . s- a,,; o s - - s - - s o s - I s - c l  ~,s- r 5 5 s - r ,.
E xcep t  s-is-s cs- s - , , er —s -’s o , s -  ‘ i ’ s - s -_ s - s - c . , s - s - _ i -  s- s -s - : p i s - s’r s-ui,,’ ss-t , 1 s- se  is-,is os-n f a c i s- l~ s - s -er ox’ any s-s- s-s-s-s-r.e;’s-’ s- s-cl, s - s - .b ’c ’x -s-s - s - ’ : - s-
(s-c ces-’ t ss- s-,ic t ,  Is - c - - s - s -  r:’.s-s-” , ‘, . , ,- , s-s- s - s - ves- ’r.,s -s - -s - , s- reservea s- s-_ C ru ts- s- I to perform at’s-:. of s- s .c ii s- .s -p e s -t i o r s ’  .ss s-
f c s - - s - s - ,  s-u’s- s - s -c o p - i ’ s - i t  s - s - s - s - s -s-us - ; a s - r e  such I r s - s -p ’s - o s - s - cn s  are deemed necessary to assure that O s - s - p s  ,i e ss -  s - i s - , ;services us- i’s-Is- i ris- s-s-s. ri ’s-o s - p s -  s - s - s-s requirements.

4.2 ~ ii~ y l :s - -es -  f or  s- s-, s- ’ ss - ’t ic ’rs  and acceptance, Sempllr~’ for  inspection and acceptance cs-s-al l be o s - I c
in acc ord s - i s-s oc s--s to s - i . e  o r s u ’ u s - s - s - i o n s  set forts - :  in 1’tI L—S ’D-is-i’s- , except abtere os -- s -e rie’s- cs- c I nd i c a t e d  s-s-cr c ’s-s.

4 . , .~ i s - u s - - s -  s - s s - ” s - s -  s - I  ‘so’- is - es - s - to  at’s- I is- s-s- ’,c-r s-ai s. s-ri a ct o r s- l a n c e  wits-’, 4 .1 , s- is -e s u s -p h s - e r  is r c c r c n s s -  PH’ s - c r
tcs - s - s - ss - s -u s s,u t s - . s - e ’s- s-s- os ’s - s - . s - s - s - s - ’ - s s - s - , ,  s-c—s-i s-t i t e rs -a la  s-os-scsi were man ufactured , tesited arid s-n i’s- sets - ed  in accori ans’e Yes ’s -’
s - - s - c  sp e c s -  P s - c - I  s- c”i-s,s-’c~s-c-s - s - to  of reference sub std iars -,ç spec i f ica t ions  and cta ,’s-dar’s- s-s , or if s-tots -c , s-n

s- e’s- s-s - - -s -’ r s-I s- s -s - s - ’ s - c -  a’s- s-b, I s -  s - c  s pec . :  ,- ‘ s- i t  H r .

4 . .  .2 s-
,,

s- . s - s’, ’j i , s - s s - s - , All, i’s-lowør air bar -n ’j ers of s- s - s -c sas-n,s- type ci ’fi - r ’ul f o r  s- s - Cs - e s - s - s - s -u’ s -s- si s - s - Ons-i
s - s - n e  s- ’u t t  - s- - -  ‘- s - s - s - s ’s - s - s  S - 5 ‘e , 5 ‘ ‘s- s-he p s - u i ’ s - s ’ s - s - c  of s - n  ‘ p - e s - l i on , The sample u n i t  fs-’r t Is-ese inspections- s - s , e l l
i s - ’  s-’s- ’t~’ s - s - Os - i s - s - i ,- s - s -  I ’ s - , s -  1 r 1, - os-ed s.I s-s - ae r air barrier.

T s--s- e’ c c s - s - p 5 e t~~L.’ asses-s-bled ens-i It e m abs-j U l s-s-n exsmined for  s i ’ s - f e ’ s - . ;  in s - i r s - I ’ s - ,,,
- ‘O s - s - i - s - i ’ s - ’  s - I ; ’ i- , a ’ - ., e s - , s - , , ,

~~, 5 sassing , All instances of flofl cOnforio s-s- , , ’  r- h,U l be con~ t d e r~ d as a defect
si-sd cs -s - -s -ni I t s - e s -  ass  c i ’ e s - s - Irs-, ’ . ‘ r’,’oceab i l it ’ ,’ , or s-is-u ’ aff ec t in g  s - ’ -r -v i c e ab i i i t  of s- s-se a i r  b arrier. s - ” o o c’s- s- t s-s-bl s s -
q ua, l lt ’,’ I ’ - v , - s-s- ( s - ss- , 1. -, s - u I  -I . - d s - ’ 5 e -  to per his-stir s-s-i u n i t s  r c c s - s - e c t i v e L s -, .- s - s - al l  be s-s-ned to ( s- e t u r ’, s - , s , s - ’
w i ’s  s- ’ , ,, r or s- s -s t  us ’ s - e s -’ r s-f defects war rants-, re ject ion  of the en t i r e  i s - ’ t.

Si



00—B— is-s -I’s-

Exam s-su e Defect  k i aj o r  s- s-i s-nor —

Finish N o t  finished as required.  X

Deatgs-i Ars-,y characteristic not s-ri
accordance wits-’- the specified
requirements. I

C o n s - s - t r ’,s-c s - i s - s - r ,  a,-s-i Practs-s-red, spli t , bowed ,
W or k s-s -as - s-ris -, s- ; s- malformed , or otherwise
c ’s-s-s-es -is - i ’ (s ip s- I ’, ‘ - s - s - i s-’ impaired. I
to all -os -s-s -s - . s - s-s ’n s - s - r , s - s - s -  and Sharp burrs , slivers-i , or
assemblies sp l in ters  that may be

injurious to personnel. I

Assembly No t  properly- as-s-s-s-amb led I
or secured .

Marking Missing, s-r . o os -sp l e te, not
identifica ti s-s - s - legible , n o t  as specified. I

4 .2 . 2 . 2  E s-s-~~,s- ,js-s-~ , f . s- e s - s -s-, A i’s-sos-doss- sass-plc of air barriers ss--s-all tie selected from es-s-os , l o s -  o i f er s - I
for as-’s,’cp tss-,’s-s’ e , , s - s - ’  s - s - i s - s - s - s - I s - i  a s ’, , ” ssssch l so in accordance w i t s -  level 3—2 of  MJL—STD—10 5 es- s-n a’s All of 4.1
d e f ect s  expressed s-,s-s- d e f e ct s  per s-s-on,iresi as-its .

4 . . .  5 Code arid as-ars- is- s-s-rds ccmp i s- s- os - ce . The cot s-t rac tor  shal l provide ts- ,e -s-s s-v ( ’rr .is-s-es-s-s- r e p r e s e n t a t i v e
with pz’oof of c’o~ p l s - a r i c e ’  es-tn s-r io Uns -s-es--ws--xt ers-s’ I.,i s- ,-s. r a s - o x - i e s - s -  r equi rements  of 3.2.

4.3 T e s i ts .

s - . s- .1 Pre,pro d ucs -ion  s-s- ample tes s- s - c .  P rs -s-p s- ’o ds -.s -’ s- t s-on sass-s-pie tests shall ConSist of all s - e s - s - s  s-s-pecs -.fied
or s-l ss ss- ’ur ibed s-rides- ’ 4 .3  of s-ha s s p e c s - s - s - s - s - s o s - I o n .

4.3.1.2 Plac e of r n ~ prv ds - s - s - s -~ ’ s - s -  s-uu’j I s ’  s - e s - s - s - u .  Preps--od uc t ion  sample tests  shal l, be cons- looted  as- s-i
Dovers-imen t las-’s-s-ratory s ies i i,’D iat s- s- — s - o s - s- s- s i i t s - s -’ ,das-’ritza’,s- ors- Division , Fe deral  dupp ly  Sc -r s -’s . c s - , is-’;s- s-’s- s-s-i.
Services A±ss-,inis-s-tr a t ics s- s- or upo n sip s - i— ov al sy St s- s -nda,rs i l ca s -l -Ds-s- is - s - s - oL in ,, Federal Supply Cer ’vs - s - c , s - e s - s i s
may be conductod at a con,s-s-ancial Ias - s-o ra ’c- ry , or as- s-s-se s-s-sois-s- uf ,s-os-urer ’ ss- plant.

4. 3.2 
,,, ‘s- -s - o s - s -  s-o s-o s-s- c s-es’ s-. Unless othe rwise spec i f ied , the cc s - n s - r a c t o r  shall s- s-s-rs-s- s-, .s -s s - all s- s - s - s -ps - s - ’.

and shall ‘‘s- s-’s i s - . ; s - c , s - . s - s - h s - ’  s - o r  ~s-s~s-omplisiu’n,’ the required t es s-, ; . s-e s -t ori es - i f  conducted at toe contrac tor ’ s-I
p lant , shall be s- s-s-s -s - ds ’s ’ s -s - S e supervision of the lss-ivei-es-mes-s-’, s-us -spector. S o s - p  l s-ers  not having l ab ’ s - o s - s - o r ,’
s-eating f acilities sats-siac s- ,s-o s-— s- to s-h e , s - c ves -’ns-s-s-ent  si rs-s-l i es-os--s-s-s-ge s-s-se sc -r i ’ s-s - e s  of a con s-s -e ros -a l  s- ,’ ,s-o s- s ’.s-:
labo ratory s-u s - s c ; s-’o.s-~~e to the 10 ‘ss, r ss-rient .  Us-s-less s - s -’ t ,’,erwls -s-e indicated , lot acceptance test S s-s-s-’.&ll :s- s-u. ;s- s-e
all tests os -s -si ‘ s - s - s -,ss-’I or describe s-i us-tier 4,3.

4. 3.2.1 Fail’s-re of any sample on any test cs-hall be caus e for rejection of the lot repre sents-cd by I’s-c
sample.

4. 3 . 3  Ps ’rfs-r s-ss- s- ’coc’ t e s - s - s - s - s .  s - c i t s i  as specific-I or de s - cs - i ’s - s- s -ed under 4.3.4 to 4.3.6 inclusive , s-s-is-ad I I s - ,
conducted i, s- rs-s-~ i-I  ‘us-Li s-s-s-s-- c and frequency of toe blower aix- barrier. The following s-cs -s -s - s shal l be
c s- -ri ds - s - ct’s- i will ; the s - i s - s - c - n  air bars--icr ~~ s-as-tod over an oper,is-s-g four f e e t  ‘s-- i de  and seven feet

4. 3.4 Ps-sos- bal ar, - s - - v s  s- r as-lcs- s-s- s-. lb s-s fan balance is indicated by neasuring the vibration Is-i-cl Of

the blower air barrier when in operat ion.  Pro cedures are as followss-

1. Start the un i t  in operation , observe and record the readings. Any of ,s-’nich exceed
0.02 inch shall be cause for fai lure.

2. A ain ims-ssi of 5 readings r s-si’ s- ioss - di ’s - selected by the governmen t repre sentative shall be ta~ s-s-:i
on o s - s -s e~~tsrj or es-s-i-face area of the blower air barrier.

3. The v i b r a ti o n  as-’ s-s-’;or-eaeflts- s- shall be antis vs-it s- ,  a Bruel and K s-sex- impulse precisIon s-s our ”.
leve l s-si c t’s- r s-, s- s- s- s i - is - 4 w it h  integrator type ZRQ02o and accelerometer type 4332 or eqs-s-li-ales-st. lre ’iu ’,’s - ,cy
r ang e is b e t w e e n  7, and 4000 s-~~.

5
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. 4 . s -  I s -’ a s - c e s - t a b l e  to s - s - cs - -  s -s- s -~;’ s-’s-’s-’s-o ’s-s t , ‘s-fl cs - I  s - e n s - s - s - s - p  s - s O t ’ ,; - I I’ s- n  , s-~t p s - ’s-s- s- s - s - s -s- v s -b ra t s - os -u  anvemen t
-..,s -,- h s - s - ,, t s - s- s- ze s- i  is-u s - s - s - ” j  of s-s -c s-’ f r-is- s- - s - - d o s --c s - i s ’s-s - u s - s - s - - I  s - s - s - . .4 .

7 . s -  s - - s - s - - ’ s - s -  “-s - i ’  s -rs ’s-. - ” , ’ ’ s - . is - s - u s - i c  cc -s-sos-’ ,,-rc t s -s - s - s - s - s - Il be s - o s - b , ’  s - cs - lb a s- s -C s- s. d level s-s-c s-er c o , , f s - s s-’is-5 ii’l~
ts- s-’,~~s- i  ‘. ‘,s-s-.’s- s- ,s-,’c . 1.1 s- , s- t . s - s -  b lower o s - ” n s s - i s - ,~s- ‘it ss - ,,s -xs - s - s - s - s s - ’p s - - - -d .  l’s’s, s- ”d s - s - c ,  s - i r s - ’  as followS i

I .  b’ s- si t s- s-s-’.e z s - cr o p s - ; s -n e  u s-s i  a ‘, r s p s - , s - d  ~~. “ c - ct  above Is-se f loo r  and ter ’s- s- c- el away Irs - -n  t ie
s- s--s’ s-s-I s - s i  center of s- s -s -c b I s -, s- s-e r.

I- . C,. r,ns -s-o I Is- s- s-i- os - -a ’ s - I  i c - y e s -  ,, , s-,-r  s-,s- s-bs-t’ rs -cs - -’o i’ s’s-,one ,~s - s - s - , j  locate it  at  leas t 3 f e et  Lack of Inc
- s - c s - -o’p s - ’iu s - s e  so as not s-so induce s-s-s-s- . reflectance frs,o the operator.

3. s-s-s-c s - o s - s s- ’ei’s-ri e in the s- s - ourd  s- r s-’ s - s - ss - s - . r ,-  level a-, t . ,  t b , c  s - c s-s - e s - s -b source I s - s -  s - - s - - i ’ s- Cs-, “ n s - s - s - s - r’ss - ; ,  coos-p arc-U
s - c - s - s -I sos-i-s--i p n’s-” “ - ,s- ’, c  level s-s- s - is -v ’- , , w s- I - s- s - u s -  is i s - s - s - -n S -i s - s - s - s - I  s-c s-s -, s - s - s - s  s - s - l o s- or s-’, s-s- ne .

4 . Star t  the s - s - s - w e n  in os - s-e,”as-s-cr , s-s-nd rs-sos- for s-u period of s - c t  less trs-s-rn l’ uc- e z s - s - s - , s - s - c s - s -  before taking
any reading s-s- .

A n,s-n inur. of three s-’s-,’s - s - J , r,, - s - s - son s-s-i  I Is-’ t ac-s-es-’,. One at the s-er, foo t  d s - o s - s - s -s- s - c c e fro m s-tie center and in
fror is -  of s-s-s-c- s - l o s - s - s -n s - s-s , s -  o s - s - c- s- s-’- s-,s- s-c, , ’ 5 f s - s s -- s -  es - s - s -n  o s - s - se of s-s-c e co’s- s - s - e n  reati s-zls- s- in s-os -c ass-xe plane.
s - I  s-s--sc- avers-s-0 ;o of trs-s-s- s- s -sr’s-s- i”s- s-s-is-r,gs-s- , -,, ‘ s- ” - s - s - s ‘5 d s- s - , i t cs-s- s-s-li i-c Oc , s - ” s s - : s - s - r f s - s - s - I ’ux’e.

s - s  i-. Air  velocs - I s- s-s-s-’ s-s s-rezc -n s-si are to be cs-us-ic es- s- s-s- tne s-s- I s-s s-sen air barrier opera t ing at
I .e cc- -. - s- s - s - s -s- -s - - i  c - -s - - i. s-s-- c air is- Incas’ c- s- us - ’- s- cu -er s -nc -  es-s-tare cpc- s - s - s-,n~s- i-c’s- I ss-s-ioI l is-c not  less s- nan 2—incnes
-‘ ,, s- e s-s- ‘ s - s ’s - s - s - s -r e a ss-t t i s fac tor ’,’ s - s - s - s - ’ r s - s- s- ’ . Pr’,, s-c ’ s - ores -’ ax-c as Is - s - l ows - i:

1. s- s - s - i r s -  toe b lower  air barrier in operat ion s-s-nd run for at least  s - s - i - c -  minutes before  tak ing
os-os-li i’s-’s-s-s-1”~~cs- s .

F ive  s-, s--i s- s-s-s-,ncs - s-s -s - ’ i s s - s -  ax-S s- s - c s- s- c- s- - s-s-s- cr, s- I t  s-s- s-i- ~— s - s - s -,- t ,cv s- -  I “vs -s-s-s- Li ’ i s -  , , s - r s -  t o t e d  f r r i m  one cs-dc to the
s-Is -s -i’s- of ti,e or-- ’r s-s-.c,s- . A,so re’s-c s - s - s- ’ shal l n-c - t -’s-s-s- ,s- s ;  s - s - s - s  an,s-r,e s- f r’s-s-s-s-r s-re upper - s- s-’i’s- s-t r s  of s-he
opening to assure c s - s - s - p l c - s - a  air ls - tn ess - s -i s- covers-s-ge of ti-c opening .

‘. ?or s - s - ,- t ’ ,- s - c  I , uni t ;  cs--c - - n c ; s - us - s - s -4- i c - , s - O  than 1600 }1~I or the type U s- s - s - st  any r~’ s-I s- s-s-s-s- l ess  than
bOO FT,~s- ‘s - b~ iI  I be ca’s-s-xe : “s -s -’ f a i lure .

4 . T i e  s - s - s -s-s I rs-sos-es-s-s- s-u ’ s- on to be s-s-s-i ’d sh.sfl is-st the rotating vane anemoae s- s-’ r , N” ,it ss -e r  i!es-usure
Cos-’s-s- r’s- s- on  Is-odd 4 _ I  ‘2 or s-’ - s - , s - s - v s - c i s - s - n t .

I . ‘ . ‘ s - i’ , ‘ ‘ s - s - I s -  r e p s - s - i - - s - s - i o n  s - s r  -s-s- s— i s - v i z— ,’ . An s-r, - - p s s - s - s -t ,s-, s-s- shall b e made tic s-ic -s -er’ s- is - in s-’ s-is-at the
- s- ‘ “ s - ’ ,’s- ‘, , ~, . s - , . ; ,  s, s - o’s- s-- , s-s -s- s- i s- ,os- s-s - s - s i ;  -‘s,s , s - p  I ’.- s - i s - s - I s  s- is -c r c s - s -u s - r s - s -ss - ’-s -’s - s - s - s -  in s-s e c t i o n  5 of s - s - s - s o  specification.
- - ‘ s - s - -s - o s - s  ,, s-,,s-s-i’ s- be s - s -c s-r e - i  in accor -I ss-- ,, c- s- s -i s- ,-’, t ab le  I .  lIne s-s- s-s-s- p I s - i  s- s - s s - I s -  ‘si c’s-c c s - s -~~p s - os- s- 5 ,‘o,t ,s-s-,sces -’ ful ly
p s - s - ’  s-s--c-n for - Ic - i s - vs-sr ,, .  Pb’s-c- lot xis - a sh a l l  s-c s-s-se nunber s- f s - s - i s - n .’ s,ss-e’ ’ s - c s - s - t ,’s- us- s- s-,’ s- ”,s- s-n s-h’s- end item

is- Lcs- . i;s-s’pls-r,I, s-,s - ,,~~1 tie s-r, accoboance ~~ tn s - s -~~~3,~~— ls- ’ , ins pects -on level 3—2 , and the AQL
cs-os-Il I,’ .I .s- sic -Is--c Is per  hundred  s- as - i s - , ; .

TAl-LE I .  Clio,-sis - I fj c a t s - o n  of d e f e c t s
Es ’s - s - s - s- n p D e f e c t s

P rese rva t ion  N o t  ass- specif ied.

Is-s-, s-s -t s- s-s-s-s-ers Not s-sin5 specified.

Rorkrs-nnship Inade quate appl icat ion of components such as fan not
properly braced in ts-se s - s - s i, thos -’ s -s - p I e t e  closure
of con tainers-, loose strapping p -Ms-en requires-i) or
u s -  ‘ox-tins-i of container .

‘ ‘cs- is- rig Oes-,j tt ed ; incorrect; i l leg ib l e ;  s - s -s - s- s-s-s-p e r size , loca t ion ,
sequence , or C’,c tho-s- of ‘ s - s - - p s -  l o s - u s - - s - i ; .

2 1s-
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s- . PRk~ ARATI0N FOB s-EU ‘ills -is

1 -: I s - s - s - u .  s-,s-ai s-s-s-s-i ps-’s- ’ ,’ s’ s - s - s - I s -  s-’s s - s - .  s-les s-n s-rs-s - s - and preserva t ion  sh ah  s-, s -  l evel  A or lI , a’s- Sp e c i f i c - I
( see ~ .

- .1 .1 Ls-’s-’ el s-i. Eacri fan s-s-hail be cleaned by s-s-es -hod C—i of ,‘ I i l—,P—lli and press-er-s-ed ts,’ s - ,c- s- h s - s - d h a  ot’
MI I.-.,1’ —i is-i.

1.2 I s - - s - ’. C . Ess- ” s-s- I s-sos- s - s -h ai l be clew’s-ed and pr es-s-erved to p r e v s - s - s t  cs-,s-rr s-, s-,-, s - s - s -s- s W I  d e s - i r s - o n u s - s - s - s -n
durL-’i~ s s s s - ; s-,’ s - . t  I rs -cs- s-s s-s-s-i- s’ s-is- p l i s - r  Is-, the Is-s--st receiving u c t s - v i t 1 ’.

5.2 is- s - s - s -i - p s - ,’. P a ss - s-s - s- s-s- i ’, s-s--all be Is -’vei A , B , or C, as speci fied  (s -see 6.1’).

5. 2 .1 Ic-as- , . k.

‘ . _ . I . l  b’ ,’,s - s - s - s - s - - s - ,s- - s - , ’ s - ,’ -. i’s - s-s - s - s - s - La’s- w 1150;, t cs- s- i- s- is -c s-, prs -’oerv c’s- , as-s s-p c -s’s-Is-i’d is-s ~~~~~~~ s - b s - s - I l, re
packed in a I s - s- s - s - ni s-’~I 1 -s- i ‘ s- -sc ,s -s - s - s -,s - s - s -s- ’ I- ” FPIs-~~ -,,~ ‘ i s - , ,,‘ la s- st  s- is- ’s- s-’,s - s - s - -s- -— s -’s-’ s - s - s - ; s - ,-,ss-t , s - s .c 1_ i s - s - — I.  s - is - i- s- s - s .  s-s - s- ’ ’
fan shall be secured s-cs- s-s-s-s- s- ,l s-s-r s - s - ‘i us - s - s - - sos - s s - s - i s -  fj t ierbo r s-x-d box. The s s - s - r s - s - ’  s, .,s -U s- 1,-c- pocs - ts - u i ’e. s -  s-s-s d i r s - s - c s - - .
s-so prevent s-ne p n s - ioc -n -v e i  fan Is--os moving or exerts-n4; press -sure aEas’nst s-ne s- s - i c - s s -, ends , and top Os- I s-s- a “~ - .x.

5. 3 .1.2 Far- s i t s - ,  - s - s - s - s - s - c’. i ’ ’ , s - s -s-t , With  cabinet , pre served , as sps’c~~f s-ed an ‘ - .1.1, shal l be packed
in a -s -c s -s - i— - le,s- s- s-s- o s- s - i  -- i’ s-  ; s - s - ’ s - , s--t, ’ i— - s - - s - i t s - s -I p l ,1s- w~s- s-i,, nai led wood , or s - s - is -s - s - s - -s - s -s- s- -s-i box s - oc , f s r s - s - , sn s -- to
PPP— 14-- ’ , - ’l , I s- so s- , s- U ;  Ps-F— ‘ - ‘2 1 , s - v s - s - s  - s - s - s -s- s- , type ; FTP—I s- - s - - s - i , clas s 2; or ?P P —s-— ’,tl , -s - s- s-s - c , , ,  ne, s- ; ‘ s- t i e s - ,. .
Ti’s-c preserved s - s - s - s - s  s-s- hall t i  ‘s-ecures-i s- - s-i- - I s t rip s  -s -s--i I s - s - s -n s-is-’ cs-ox, s-i s - c s - s - t n s -p c  s-s- s- all s- i’ s - , ’ s - s - s - s - c s - s - c - i s-in s-i
braced to s-n-v--c t s - s , , fan fs-s-s-~ exert s-n C pressure on the sides , ends - , and s-o p of the DOS .

5 .2 .2  Level B.

- .,‘ .2.l ?,us- a s - s - s -~ is - - - s - . r c - I  s-s-i -i s- sr. ’ s - - s - s - - s  s - ’,~s -s - n r - t. Eac h s-ac -, preserved, as sp ec i f ied  in ‘ .1, s- s - s - as - I  bs-’p ss-s-eei s- cs - a s - s s ’ - r s ,  s- r i  I’ s - s - i  s os-is- s- s-i,- s- s- s -P P_ I .  - -1 , s- s- l a s-s-s - c  s-s- c i o e . s - t b s - , st I le RSC—L . BlockinC or s-s-s-cs -os -is -s- ;
shall be provided t i  s-’n s - - v e s - . s -  cs-s-,s- ’, s-s-s- s-’s- , ’. ots- s-s-se s-s-is-’, w i - s - s i n s-ne box .

5.2 .3  
,,

s - -y c I , , . Eac h i’ s - c - ,  ps-s-ck ei.’s-e d , as s p e c s - I s - e d  in 5. 3 , ss-’ss-s-til be s - r s - ’,k ed to assure carrier s- is -s - s -c s - tos s-
as-s- i safe S c - , s - v s - s - s ’ . s - s -, d’s- s - s - s - s - s ’ s - s - s - s r  a t  lowest  rs’s-tc-s-s-, s-,,n containers  c ons - s - i s -  s-ng wi th  s- s- s - c - In s - f irm  “ s - a s -s - c s - I
C s s - s - a s - s - s - f s - s - , s - s - s - s , s - s -  or iat ionai ls- s-ot or Preigrs t C 1;s- s-s -s - if l cat i on s-i s-s-l i-c , ax app l icab le .

s- s-- :~s-s --~ t ics-I.

2 I i ’’. ;~ s-”i, s- s- s - i s’ .  in s s- d s -II  t s- c n  to any spec i-al markanCa required by ts- .e contract or o~~ er, sass-ss-u s - , s - p p s - i -.s-s- -, - - ,‘s t s - i , r , s-’ r s-si , s - i  I s-, mar s-ted in s - s - cs- ‘Jr-is-irs-cc- a-i ’ s-s Fed. Std . s- s-ic. 123.

~~~~~~~~~~~~~~~~~~ I s - s  a l d s - t u o n  to any spec- s-s-cl c_’s-n s-c s- s-ss-s-s - ; required by the Oo ns - s - rs- i s -s -s- or s-s r - i c -n
each . s - , s - s - ;  ~ sc-c i - s -, s - , s - ’s-,s- s - s - si s’ ‘ ‘ s - c , ,  I C  s-,n accord ance wi ts-i M1I~-Sl’l5--- l Is- s-,.

6 . 1  I s i s - e s - d p i  os - c - .  Th ec-e s-is-;’ barriers are intended to i’s-c- uses-I to provide an air barrier a’s -s-s - -s- s-s-s
s- s - p c o I s - s - s -  s-n ds-s - r ’- s - ’ i~ s- s- s- eep, s-z -at .-  s-is- s- s - s - S ’ and o s - s - s - - ide six- a’s-tb differs--nt tes-s-speratureiu, or s-c prevent s-ne

‘s - - f  1., s - , s -• t “ s-s-- ro ss-s-- s s- s - c- dcs-cs--ws-s-cs-,’ as - s - es - s s - s - sc  doo r  is os -c - s -s. I s - s -  a i r  barriers i r c - c s - s - s - s - - s - s -s- I l_ i  ‘ s-s- i-e s- s-s-u
s-

s ‘ ‘  p s - - s - I f s -c a ti o n  an.’ s-ri t e s - s - s -Is-s - i  S -s-s r an s - s - p r o s - n y  four f e e s -  ~~~~4p  bo s - e s ’ s - r i  fs - c~ hs - .s-h s - s - s - s -  s-ta ( ‘ s - s - I ;  s-s- i’s-
p rov ide  I s - r  s - s - s - s --s - I s - I . , , ’ - , t s - s - s-r  s - s - s - s -e cs- s’ s-s - s . s- s-s- -c .  C s - - e n  op t i o n s  ps- -us -vs- ide for  sp e c . l s - ’ l i s - ,’ ve i c s c s - t s - s - s -s-- a-s- i
Out *~rd s-irs- s- i i,ng of ts . s-’ ai r ‘ s-u-s- s- i s - r i  to —c s- s -s i s - es - - s - s -c I a-is-s d currents  or p r-es-s-sure d ’. s -’ l e ns-s-n t s -  a l’ s- . Al s- s - s-
pr -m v-lied , s-r e O p t s - s - s - n s - s -  s - P r  - s - s - e s - s - s - r~~’ s cs-s-s- location of tots - ike ports as-s-en clearance is a e n s -  ‘is-I f a c ts-n .

7
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6.2 O rdering data.  Ps-u”e l’sa~era shoul d is-elect t s- se prefer -red options permit ted herein , and includ e
t s - s - e  following inforins-ution s-n rrs -’ s- ’ s - s -r eis-s-ent does -s-meri t s :

(a) Tit le , numbe r , and date of thi s specif ica t ion.

(b)  Type of fan ( see 1.2).

Cc) Wiri ng comiection , if different  (see 3 . 4 ) .

Cd) Si ze of opening , if different (see 3.6).

(e)  When angle adjustment feature is required (see 3.~s- .2 ) .

C t )  Lacation of intake ports , when required (see 3.5 .  2 ) .

(~ ) Minimum velocity of type I fans , ,then required (se ,

(h) Minimum velocity of typ e II fans, when required (ser  3.8.2) .

( i )  Level of preservation and packing required (see 5. r.r s-I 5.2).

(j )  Whether p r-eproduction sample is required (see 3. 1.2) .

6 . 3  It is believed that t u e  specification , adequately descr ibes  the  c h a r a c t e r s - - i t s - c s  neces’s-ary
to secure the desired material, and tha t normal ly no samples wil l  be necessary prior to award
to dete rmin e compliance with this specif icat ion if , for as-s-p par tccul ar p s-sorTs-one, samples wits-, bids s-s-re
necessary, they sho ul d be specifically asked for in ti- c invi ta t ion  for bids , and the particu l ar
purpose t~ be ncr--ed by the bid sample should be detth s-tely stated , the spec i f i ca t ion  to apply
in all other respects.

MILITARY C USTODIAIIS i Prep arinis-ju ct ivity:

As-my — i~E GSA—FSS
Navy .- TO
Air  Force — 82

Review Ac t iv i t i es ;  C ivi l Agency Coord inating A c t i v i t i e sl

Ax-my - ME COI44ERCE -
Navy .. TI) GSA - PSS
Air Force — 82

User Activit1e :~~

A rmy — ME
N avy — TI)
Air Forc e — 82

U. S. COVERKMENT PRINTINC OCFICE s- 1973 • - ‘s-i6-€ s-06 / 1412
( s - s - - s - s r i  fo r  t Or i ,  p u b l i c a t i on  are to be placed wi th  Cienera], Services Admin intr nt ion , as-c ling as an s-s-CCin s- fcr

s - s -s- c - Sup e rintenden t  of Do cuments - s . See sectI on 2 of this  spec if icat ion to obtain extra cop ies  as-id o t r s - r
docume nt s  referenced herein,  Pr ice 10 cents each.
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CER~ DISTR IB UT ION

US Army Enginee r District US Ac-wy Engireer D i v s - i i O n
New York Europe

ATTNs - Chief . Engr Div A T T N  ‘“ s - e s- , E n s”  s - i s - u

Is- s - s ’s - - s - s - c s  s-s - f  Fa c i l i t i e s  i s - s - p  s - s - s - s ’ s - s l v g  
A l’l’Ns- Library AT~~i , c s - b r s - s -’ y

s - s - - c  ‘s-s-- , - - s -  s- s -s -sis - s - i~ 
ba l t imore  

- 
New I n s - l a r d  

—ATTN.  Chief . Engr is - v is-s- i s- ~~- s - s - - s- . s-ur i s--

‘s-i P s - I s - I - i s - J R  AIThs- Library Plos-’ts - s - l t i i ’ t  s - c
s - s - s- i  s’s - s - i s - I  ‘ i s - s - ’ s - ’  s - - , s - s - s - s -  A T A s - ,  C c - s - s - -  - ‘lI~ iN - T

s - s - - s - s - s - 5 ~ s ddle l a ss - - i s - i s -  -

‘ s - A I s - s - s ’ s - s - n  I s - , - s - , s - , s - s - , s - s - ’ s s -  1 s - s - s - 5 ,’, , -  s- s- I s - T N  v _ : s - s - - s -
s - s - i  s- ’ s - s - s - , s - s s -  I I ’ ’  , ‘ i ’ s - s - s - s . South i t s - s i r s - s - c
‘s - - ’ s- 5~~ s- - s-s- I s - s - s - s - I A l s - s - s -  

- 
- 5 ’ s - s  - , S ‘ s - s - , s ATT N s- Cs - .  s - c - f , s-s - i s - L N - s - I, ,51s- ’i

s - - s - s s - s - - s - s - a
s- - s -’ s-~~s- s- ’ 5 - ‘s - S ‘ s - s - s - i ’ i~ s - ’ ‘I s - s - s - - s ’ s . ,  ATTN. Library
s- s- - s s - s - s - - s - s - i  s - s - s  -Ml’ s- h , s - s - 5 , ’, T 1 ~ , ; s - s - s - -  - - ‘,os ’s- s ’, Hu ntSvs - l  le
s - I s - s  s - s - - s , s - s -~~ is- s - s - s ’ s - i  A TTN:  L i b r a - ’y 1 7 )

s- ’ s-s- ’s- s - , ’es- , 510th-P As-TN:  Cs -s - i ef . ~s- s- ,j~~~-i-’~
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