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AESTRACT

Thia peport covers the utillizZztlon of 5 phs-~analy=ing
instrument for evaluatlng aireraft flre-exvinguishins
SyBtemB. Thisd Ingtirument recomds (he extinguishing-s=gent
glr concentrationz rasulting when the extinguishing systen
iz discharged, and thereby »rovides & mesns of evalunting
the aircra;v extinpuishing system wnder actusl F1ight
comnditions.

This report 12 intended to serve 28 gn Instrection
menzal for instellation and operation of the irauﬁmrmﬁfb
Callibration dats b=sed on Evelisbnle inforaation to =2id in
the reduction and interpretation of The test date cbisined
glso arve included. The imasftrument ané the principles of
opepation aie described briefly.




FURPOSE

To cdevelop an instrument capable of vecording
continuously the amount and duration of agent concentration
produced by discharge of the system in flight.

o UMMARY

A difficult problem assceiated with Pire protection is
the proper evaluation of powerplant fire-extinguishing sys-
temz. In meost instances, a fire testing program is not
possible, and extingulshing syatems have been evaluated on
the basis of a review of design calculatlons, spent distri-
bution measvrements, and observations of agent discharge.
Such evaluation did not provide an indicatlon of the ability
of the zystem teo extinguish fire under varicus flight con-
ditions. FHowever, the agent econcentration recorder provides
2 praetlcal means Tor eveluating fire-extinguishing systems
and mey be uvsed as a tool for such evaluation by
manufacturers, operators, or safety inspectors.
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LHIRODUCTION

‘“he Model (A-25 concentration recorder it based on =
development described in Plr Torge Exhikit TSEPE-8E-4-4,
dated Japunry 3%, 10LT. The Instrument was built under
sontrzst with Btathom Iaboratories, Ine., 12401 West Olympie
Eovvlevard, Los ingeles 64, Colif., end was desligned as alr-
horne 31u4meﬁ& for the evaluatlon of girvereft fire-
gxtinguiching systems. The originsl work deonme on the
przgbical application of this instrument as 2 meana for
EJE.THE-."i“‘_E BAreraft firg-exbinguishing systems is covered
in an esxnlier :""__"'-'.'.I:’t- :

The :.": trument was calibrated by condueting numerous
feste ol gircrafi Tire-sxtinguiching syvstems in which the
agent concentrationg requlred for extinguishing full-scale
powerplant fires were determined. From these fests, the

J.I'

iimdmum eale ooncentralions necessery to infure extin-
guisiment, a8 metfured by The instrument, Were satabiishned

LiE
Eenteflyvely Dor the vapricus Exti_u Bhing agentsz.

Hith the C”PET‘Ehﬂt gz2insd from this worls, & number of
in ~fl:gk“ evaiuvebiens off the cxtinguishing systems of such
ai puglﬁa as the Convelir P-3G, Loclhesd T49, :-.-’1'-*:;:.. and
1547 Constellations, ILockheed C-i30, and Cesznz 620 wers
zade. The dets obboined during hese eval 'E,f:'.-::s: heve in-
Eiﬂ&ﬁﬁﬂ that the fires-extinpguishing syshems ware adegusaie.
Fu

rEhey azlibrotion wonic eonfuolad on fthe instrument has
reagvited in the develapment of curies whereby the agent
sonpeent@ation ce¥sE cen be medfurad bt valumetrie on
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The Model OA-24 agent concentration recorder and its
accessorles, showm in Flgs., 1 o 5, conziet of the following
components: analyzer units, control unlt, cacillograph
Tecorder, vacuum pump, ond heaser-type sampling tubes.

PRINCIPLES OF OPERATION

The operation of the instrument is bosed on the
glffersnce in pressurs drop Across & porous metal plug for
different gases or ges mixtures when the sgmple 1z passed
through the pivg at eonstant volumetrie flow. In passing
throuwgh 2 first perous plug, thermal equilibrium is
donieved. In passing through = second porous plug. = Gif-
ferentizl pressure resulis zoross the plug which varies
with the constituent gaszes of the sample. & eritlical ori-
fice Tegulafec the prespure from the vecuur iine. The
pressure differentizl asrcss the sscond porovs plug oper-
ates o prespsure transducer, the ocuiput of whieh iz reacrded
by & remofely commesied oscillogranh

The theory and principles of operation of the agens

Eﬁﬂﬂﬂﬂﬁﬁﬂtiﬁﬂ recopder are described fully in another
mEDOTT .

i
e [ S HEET MG mre T IR e e T — W lTRry T O
ZHSTALLATION OF ECUITWENT FOR ITW-FLIGHY TRETS
1 i
o K- T, -- R L R T
Tine Model GA-27 spent ooncentration rescrder 1s
2 - ey " e oy T = . 2 ay - T o
designed for ofereticn 2t 2 nominal voltage of 25 wolls
=] e e ] L B — = Ty
¢-¢ &% 25 awperes, and 115 weltn, 300 cps of 3 amperss.
P x C AR = 1 - .
1 B 1 - - . - - oY P | - -
When heated sarplling tubes sre used, the a-o load reguive-
- = x e, — A—, Frr it L me R ol ]
ment iz Incressed Lo 25 amseres. The fnstoment will snes-
e e — e T B e 5 HI e LG PP R .
ata preherly ﬂuﬂféﬂ aﬂﬁnge rEnge of 25 Go 54nf¢_h5 -,
= T T, =y, T R ] G e i i o
ang 110 to 120 woltas, L00 cpz pius or mimus 20 opeE.
E [y 1 £ - - & $ He= —— e L .
LT the poriion of ¢ xbinguishing crater in any one

BT mlalyemn oot % e
rzin Ulalisy MEATUZSLAEG 0T T

- | & T
nasells iz 16
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>
b | L] 1 E o - e T . R S TS Sy
celizs of [he 2irplans, L rzoolles nosd pe Inshrie
A L T, S | =k - ; = da mmpman ek Fragaue,  ao b
mented for the test.. The neeelile most remote From the
e . — N - T = g, b | L S I P P | oy L,
agent contoiners ustally 1s selected Tor fost becauvse 1f

has the lengest lsngbh of tubing bebwsen Sho SUDHE
discharpme nogzles, since this =Ifecis czent oo
adversely. However, other factors zizc moy =2ffect apent
concentration and should be considered; fov example, =
four-engine sircrafi in which velimte or ventilation
dilfferences exist hefween inbosrd znd cutboard nscelles.

5 E

Now ang HidGleswortih, op. eif.
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Pefore mounting any of the components in the airceralt, the
12 sampling lecatlons shouvld be deierminsd. he ocrtterla
T2 be considered when Selscting these sampliing locations
are given beleow. Instaliztion of the corponents msy follow
in the order described herein., 0 typiecal Instsllation
dlzgram is shown in Flg. &.

-

. Jdnatyzer Tnite: Eezeh of the analyger units ghovn
in Pige. L ang 2 contains fovyr danaglyger celly with Shelr
asscciated vocuum and electrical connections. The snalyser
unifts may be mounged in apy positicn bul must be shocl-
mounted to e¢liminate excessive wibratlicon., EBzech vnit should
Lo mounted in the cenber of the region whnere samples from
four of the leocstions selectad cin be drawn oonvenlently.

Figure T shows &n anslyzer unil mounted
2gcessory Sestion of a BU-3 .airplane. The

i
s L avn S E ] e S
of the ZNALYWEST WY R BN aPangsd coikseciaci

k]

]
cending order from yight to left a2z wiewed yFom the name
plate. The cell number and correstonding spopline locebion
should be noated for each of the four oslls of Ghe enslyesy
units 25 Ehey 2me insts:iled.

When mounted in the airersaft, the wnlfa must e -
protected frrom moisture, =Zuch 26 M2y DE enNcounicered Wien
the airerzfe ig porited out-of-dcors. The analiyzer mnits
showld not be pounted in regions where temperziures shove
209 F. will be sncovmbered.

After The anaiyzer nice &re mowmied, The yaounm
renifold ficting which L2 & part of the squipment mey be
Toested zo Thet the 1/5-Ineh-dizmeter vacuvun: Lines Irom the
menifeold o & zlyzer unlis are &z shert &z posgibls.
These lines mer be of seawmless copoer tubing or AH-5271-4
vecuum-trpe hins,

7 = T - \ T S AR TR s = k| = o
b. Saxmling Tobes: Tne Fodel GA-ZA EER BNZLYSSX LE
- .. — -l - - - £
Gesipgne AT sarrcies in he gageous sizte or in &2
=5 $E e 1 a1 - e 1
i For uss in oppiicaiicons whers
& —~ £ = - = = . e - TR g = I T
Ghe beiline point of ke exbtinrudshlins apgents 1o bhozgher cihian
U == e
- T 2 e . - PR H LTS - - - = e 2 Lo i Hap 27
he mnhient i Gemepsture, o spesial sef of sampling Tunes
-Ll 2 mmbhicn 2 oam R 'L—, cri—_x.q.ﬁ, lrn‘[— o o ._:- T"b ARyt
- - P 1. ey — . I S + I b = mln e r
eomplebe with heater ard insuiajing jackst is furmmishag,

These sampling tvbes czn be supplisd in elther 3- or L-Tootb
iengtha. & 6-Teot sampling tube of this type is shown in
Pig., 5. Bromochiorsmsithane, which bolls 2t 152.6% ¥., is

= - " + r - b - - 1= iy
an example of an agent requirdng heated samoling tube

ki

£ -

For zpplications where the boiling point of the
extingulshing zgent iz lower than the ambient temerature,

-




the sampling tubes mzy be fabricaied of L/ 4% -inch-diameber,
aof't, seamless copper tubing or of o siendsrd AN-GE271-4
hose zzsembly of coiton-reinforeed synthetic rubber hose.

Theze tubes are not Turnished with the eguipment, since the

gxact length of the sampling tubes will be determined by
the location of the analyzer undis wlth refersnce to the
s liling locaions.

In ordsr to prevent the snalyser ¢2ils Trom becdidng
clogzed with any fine suspanslons That may br carried by
the zas, each sampling Gube 15 Cevrminebed at Lhe ar“ly"'“
in 2 Fiiter consisting of a porous disc contsised withlin =
melamine pizstic ccupling picac‘

The ilcecztion of the points from whieh conecentration
samples ere drawn is & very important part of every evalua-
=tian. Sinee the nuvtber of pointe which czr be checked
durdng =ny one best iz limlted, csreful eonsiderztlon

should be gpiven to ezeh point chosen. .The value of the dstia
solleeted is dependent on the locsticn of the SaWDling nLoLieT

therefore, df’Win: showing the locatiens should be
presented with Tes

fit

;L
a

u&ﬁﬁ_iﬁg furbes 0 =ach uniw
nossible, slthough smeil
gible. Lfger sutting thse
should be rgamed Lo iknsuvrs

i T T = g al o
fres of buros ang ooen o

The gpen encs of the sampling tuvbes should be losiiod
in recessed spoges where lecking fuel may ecllseck zng =L
places where the lesst concentralion cue T2 & b Ol Ay 2
moteness frowm on apent discherge nozzie 15 crpec r:L fh:
open ends of the sampling tubes 2hould be
t0 the loazsl airstyesm. When hested sampl
used, carg schovld be ensrsiszed in the c?¢h:ﬁ::1ﬁﬁ of the
moush of the cempling tvbhes so that o siresm of i d Frrcs
+the azent discharge nozgle wil

=

In ecvpling the sormiing wubeE GO the enslyzer wnlis,
& snall emount of high-vecums Srense 2hould be wsed on Lo
threads to infure & gond seal. OCore should be bolien o
prevent presse fTOn eRUCTRLE the coupling with nhe pogsi-
bility of cloging the Lovrous plugs., Cere also shouwld be
wged when spplyime & wrenceh o mole whe 5gn:ﬂctlﬂ=“ gince

-
the melasmine counli
i

ngs, S0 which the sampling twbes are
gttaeched, Erc Bas T

£y




. ?acuum ?ﬁm;f TL& Vaouwn pump shown in Figs. 1 and
2 operateE on £f volts d-c and provides the means by which
the gaz uampWEa are drawn tnPuLgh the 12 anclyzer oells.
The mnlomom requirement for the vacuum pump 1z 100 liters
per mlnute or 3.5 cfn free air capaclty and 0.C05 mm Hz
vacuum. The punp may be operated from a remote position,
and thereforz can be mounted in any existing space adjaee
Lo the powerplant nacelle being -tested, but should be
mounted as clcose to the manifold as possible. T iz noi
necessary to shock-mount the pinm. A 3/8-inch-dizmster lins
ig required to connect the vacurm piamp to the mardifold.
This line may be of seamless copper btubing or AN-5271-
vacuum-Lype hose.

dhen the ambishi tenperature of the reglon in whiah
the purp is irstalled falls below 10'7‘ F._ & means of hﬂ.;'*.,*_:ig

the pump must be provided. This has besh cceomplisghed by
mesns of & Eirjlﬂ hents ﬁnhlnwﬁr system, - I ﬂeairﬁu: ?Jd
Dreasure side of the punp may be vented overboard by ab-
eching 5 suitapie line to the eXhoust port of the pimmy and
extending the line Lo &n overboard wvent,

2. Oscillogrepn Recorder and Control mit: The

control vnly shown 17 Fips. 3 ond & contaans oage ragulated

rowWer suwpply snd eontroel cireuiis forr the anelvzer wnifs zand
alse for the heaber-i typ2 sambiinz tubhe=,

The 1rnput voltzpe o The SEtotliom fronsdéacere 1n ezol:

- T g e S e —_ — i - - Lt e
chnalyEer vl€ ip medntsinsg conftant desplie fl;ctaauiJ;a

= -1 a i i = T L et fr L
o The lirns FGlELF“ by means of Lhee Type 003 rezulator
£ 5 ris ™1 = e - - = —_
tubes. Threes Type OL3 Evbes act 22 2 bellast tﬂ }*“vahz
- - L g s iy Rt = e T =
overloading of bl regrlater ftvbes in the event the powsr
b I o T I e, 2 4 i

1::.3131"-' iz turied on Belfore the ﬂ."“_'f".‘...a.'l"' er umite are comnsoisd
Lo The clrsuit.

Faa )i ~ <, - I am . I

Three necn lampe are conneched directly
1= . = T ey e [ =k '3 o ', A
heaters ik bthe snsliyser =1lte 4o Indicate wh

'
L2 & [ 1 SR e oy g F T T

=y bslug energiped. Aftar the gngiyger vnif o L AER

fud * - - o) o T8 Y o ro
aperating tenperatuvrs, ths lighis go o and
= 1 o o A e e o T R ey
;entni as ta& ;hermn:k;f: control ;ﬂJﬁEJL;LT BT
tube heaters ore cootirelled by menns of 2 34

heater quitc". Thiz switch must slveys be 1n
tlon wngill Ehe Enalyzer units ars b?*u;:t UL ;
temperature,. & switeh-iype circulf® brrealier I TR
pump 21850 iz on the contivol wili noel

The #Model GA-PA gpas snslvger ig depipned 0 be used
with an ozcillograph ﬂ“-nb Heiland Troe 1006-5 ;uj
galvanometers or egulivalent. The n_t_llugrnph nd conbtral

1

. —— I S
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unit showm in Rigs. l B py EIEﬂ_bL? are located In the
cebln or other avallable avesa whers they are acce=sible to
the operator at all times during & test. These fwo wmiis
hzve their own shock mounts and may be mounted direetly. &
typical Installation in the fuselsge ©f & DJ-31 ajirplane is
shown in Fig. B. The ngcillng;@pb end control unit outlet
cormections are shown in Fig. §. The cable for connecting
the oaclllograph ©o the control unit can be Purnished with
the instrument. This cable is sppreximately & feet in
length. The remaining cables ave *aar1"¢ued guring instal-
lasion. The wiring disgram {for meking up the power and
outlet ecables which connect the Gﬂﬂurﬂl it with the zns-
iyzer wnits is showm in Flg. 3. The comnectors shown in
¥Fig. © alsc gre listed in Teble I. These are regulred for

2 LAl
il

—
s

melclng “P whe cables. Tawle I zisoe lists power supnly cabie

cﬂﬂcc?ﬂ The poaitive iezd from the d-¢ power supply
{Fig. &) 15 comnested €0 pin B z8 meriked Iin the conmector.
and the negative lead is commecied to pin A. Proper ob-
servance oFf thies Indexine posisions on the AW connectors
meke it impossible to crisscross the analyser wig
CONNesRIonh.,

An event Bimer is coymecied throuwgh = relay to the
cseillommaph and the ajireralt TLT“vLL+1uaLiEJ_q¢ ﬂ¢sﬂjzr$¢
button to Indicate the Time when the sgent is dischorsdd,
The avent flmer is powered throusk pins arul D in the
povwer plug from 2 4.5-yvolt d-¢ Latiery.

WATING FROCEDUGRE

Afeer the various componencs cof the zgent concehirstion
recorder ha?ﬂ qeen Installed in the airerafi, 2 thorough
groung checid of the operation of the souinmeni should be
madse, Ta Lf-ﬂé the eouipment up ©To oDEerefing fenbarabure,
the a-¢ power =Supply cireuit bresler switeh ip turned om gnd
whe hest-rengs muitﬂh 15 tvned o the HIGH oosjivion. ALY
whree “E*-ﬁr Pf“ﬁ lampe shonld Tire.  Rfter an interval 2o
3¢ to 60 minuvtes, depending vpen the smblernt tamperature,
21i three 1?3JJ should stert o cycle on =nd off, indicsbing

that the shalyzer wmits ave vl ©o opevpiing tenpsTat
ihenr thig occurs, the hezt.rEnpe switch is turmed to the

N

mad d -
DWW heaf pasition. PBest {emperature conirol s maintained

i 1] uhlE poesition excedt £t very low snbient temperatures.

Under such sonditions, 1T may be nesesszayry ©o leaye the

hest-renge switch in thsa iTET heat popition.

el

I-':-f

Iff the preheated sanmpling tubes are 4o be ubed, the
sampling tube heater switeh should not be fuwimed on “until

8
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TABLE T

LI3T OF CONWECTORS FOR
GA-28 FLIGHT WMODEL GAS ANALYZER

cﬂﬂnEﬂEEE To Be Used COn For

e,

EN 31054-18-13 1-4 Ansliyzer Unlit Output
AN 3100A-18-154 5-8 tnalvzer Unis Oukput
AN 31055-18-137 0-12 Analyzer Unit -Dutout

AN 2L058-10-123 1-% Anzlyser Unit Power
AN 31CEA-18-1234 58 Analyser Unlt Foirer
M F106A-10-1

i C=1= Analyzﬂr Tnls Fora

Control Unit -5 Oubput
Control Tnit 5-2 Output
Control Unit 9-12 Cutpui
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jLﬁgﬁul?*LEf Control Unitc 1L Power
3105 A-18-107 Contrel Unit -8 Pouar
310oA-18-12PF Conbrol Tnit 9-12 Povwer
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Al 3I00A-20-238 Confrol TR, 115 Volta, 400 Cyeles

AR 100406118 Sontrol tnlt, 25 Volis g-c
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AN F1O0GA-15-11F Contrel nit, Yaecvum Po
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AN RLOGA-15-108 Power Plug on &Jvillngﬁinb

Cther Materizls Tegulirsd
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Ho. 20 A#G Z-ponductcr snlelided Wirs.

Ho. 12 KWG Biagle-goncucior shislded wire.
'y : . . = - - e L e R sy .
{ fhave amounts to De debermined by each lnsieilstion. |

L - 4.5-Yelt G-c battery.

I - Normally open relay, ©o bBe uséd in the fire-
expinsuwtshing circuit i conjunovlion With the
evernt Timer on the ossillopraph.

4
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snslvser units o the vaeuvwn meniiold.

Sufficient cuantity of 3/H-insh-dismeter seomless tubing or
vacuun-type hose for connecting the vacuun pump o the
tracuimn manifold.

ilszo, any materials neceded for constructing mounting
bracicets for any perts of the GA-ZA anaiyzer requiring
mounging.
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an&lfzar unLie Becsuge of their
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up to operating temperature == indi-
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allgning 211 12 galvanameter traces menually so that they

are spaced egually.

the procedures outline
compEniaes othe oscilic
on. While it is in o
and rezdjfusted a8 nec
Fure that nome fells
ahouid be repested ge
noneLer traceE are ok
the wvaeuum pur in ap
VENOmeTey it regard t
S0 its clvewlt. This
¢f carbon éloxide (C0s)
a2t the open end of the
apoidine zalivenoneLter
avald flecding the @n
pickups In addition

T¥e ayant timen

Leat is sonducted, M

Fﬂﬂtmhﬂdﬁ disoharge
S

dipcherze bglhﬁﬁ wher

qqgcﬂrgﬁtéw Light bBeam
tntermubtion of the 11

icated b a bhralien i)
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& In the opersfions mameel wnich =o-

graph. The vacwum pume then is turnsd
perabion, . the *rEcEﬂ agein aie sxemined

essary oy correst speeing end o in-
outzide the chert ¥ange. The proceduns
verz} times o imsure that 1) galva-
igned and "ﬁﬁht;_ied praperly. With
arstion, & eheck is m=de of each gal-

o the loecztion GF ggch sampiing picioup

may be done by fEﬁ=*¢5 2 =m=lil Jjet
3 *uﬂx & Small nfﬁa fire extinguiceher
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g szmpiing tube and noting the corre-
QPFJELt¢ﬂR= Cersz should be tzlen o
tire area end thus effesting cther
2 The one being cheelied,
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aisc shouid be eheched Hefore an sciuss
his ig done by Siscommesting the sgent
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iecherged. When conducting s test corgeyr chart
ipsed should be sdjusted o approxis 1,501 inakes | pET
BB O

T FLiphi conditians wmdsy the tasi ie
copdiucted amre devermined by the o5 requirshsois.  Tests
usuelly are oondueted during tikeoff and normal cruise gon.
Ciglorns. 2izg, Lestes ocoeessicnelly 2re comnd 4 OTo Gerer-
mine i vhe ﬁﬁ{‘taifq>5pf Syeten i gffective gpainst Tires
CgouTring on the groiund, peroiqsviasiy IF ol wall EDages
ETe Diotected. Belfore TLhe ogonipment s air e 1t shouid
e warmed up oo the sréend; othsrwise, it i DE NecesIary
o exvend The flizht time to zllow For heats the eguip
ment. AfEer the desired L‘**tu“F i reashed; a fingl
chacl i3 mede an the alipgmment of the gslvanometer traces.
Thig ahould he done with the gjz llograph on ené the vacuum
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In condueting the test, %the emermzency fire shutdoun
procedure =pecified for the sirerafh is fﬂllﬂ??& L%t lemst
20 seecnds before the agent ﬁ.s*hurge button is depresaed
the oscillograph is twmed on and the chart is started.
Approximately 10 scconds befere the agent is discharged, Lhe
VESUUM pump is turned cn. The equipment should remaln 1ﬁ
ﬂperﬂtiﬂn approximetely 30 gssconds after the agent is dis-

herged. At the time of the test, the embient pressure,
ucnperdture 2nd humiuitg should be regorist. By _DlLﬁﬂlﬁg
the above Secuence of opsration, the concentretion “eeardar
is calibrated for 100 per cont air szmple befors each fept
ran is made. A typiczl oscillogram is ghowm An

DATA ERDGCTION

The ozcillogrsm of thc tept chows tha g
'rn531tfatiﬁr Dl ldun #nd decline 2t esch of
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seetions en a time bDasis from the time of digcohar
hpe agent ie qisgipated from the pretscted zope.
galvanometer deficction for az ziven chanmel ip pror
to the pressvre drop geross ths sccond Dorous 31'5
4*@ ée“"&ctfo will resuit for sach pure gas. Dm
ol case mey be comeidered &8 & pure g28. ARy mt

twa gases, such 28 8ir and a
duee 2 deflection somevher
f'or the pure csnstituents
centraction of an exfinguols :j

rtingniskine agent,
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zgent and alr @may be deterhined by the fommula
Der cent relstive conmengration = AD-MD 3 500 £
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Biimir i}
i e}
chere
[ - - . L = 1
B = digplogomant for sir. in incohes
WY — ol o B e o ] = =
B = displasemsnts for sixiture, in inches
P bl ! - F e - P - e v ) -
S = displacement for pure apent, in inches,
T s - e - - = - - A
Ic ik M2T necentary, snd would bo very difficult, o
- . __ .- Yy, — - I ol . -
celibpate the ingtrument for 100 per cent coneentraiion of
s migaaede sl . 2 -y T T -
the agant ezch Lime ® tesh iz concustod. By exlibhrating
.L-_'-\. L ol w b I . e = - - | k= 4
he ingvmacentc CHDEVLMEN S LLY, Lhe reiics For coluesnomehsr
= - e | - -
ceficetion for 100 ner cent agent Lo gzlvanometer defliactiicon

for 100 peir cent zir wers debermined for various agenss.
These ratlos, determined a5 oo aversge Tor =11 of the in-
dividual chaemnels in opsration withkin standard fevietion
dimita, are given in Table II.
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TABLE IT
CALIBRATION RATIO
hdzent Retio

Carben Dinxide £00: )
Methyl Bromids (i jdr}
Erumcﬂnluraﬁetﬁan L OH-BrSd ) 0,395

4

l'.lv'!.}

m o o

Dibromedi{lucsromethane  (CBroFs) G.21g

Erometrifluvovomethans (CBrF; ) 0501

The ratics are Jlsem'upﬂn the pressurs drop obiteined
J”th grv &ir, I theres iz =1 appreclaebls zmownt &7 molstus
in the 2ir, = El*qht error wWwill vosuly from tha use o thes
PELioE. Figure 11 gives the correcticon lactor by whnich the
ratios pust b multiplied w0 corrsct foir the speelfce humld
toy and ambient temperature conaitions existing at the fime

whe fest 1z oonduested.

The foilowing illustrates how the melative
concentration mey be defezmlned fo svy ehsmnel, for & she-
nific fime 1nt grval, after the agent hag been ﬂ‘ﬂﬂ”brﬁﬁd-
Figure 10 ghows ;ﬂb, gt chanaei - T the @aeflectdion for 2fr s
3.08 inehes. Prom Table II, the ratic for OG. agent is
2. 737. Fhe deflection corvesponding to 108 per cent con-
centretion of %he agent then is determined z= 3.68 x G.TIT
= 2.21 inches. However, 1t usually 1= more convenient o
make e s2ir Selficciisn 1ipe goro, O reference loevel. To
compute the dsflection from the =ir line ToTTERDORALN <
G0 per cent of the ageprl, sSuntraci © cticen O

b=t e e T LTy T Fig
: - 2.81) =0
henneld’ 35t
2h GEl lacion
a L ) Intee
Time I I/2 sooonde
meagurement che defiectlitil Ior i z
at this point. This was foumn y o S.i5 ine? Tie ratlid
of this defiscticon o the de the rmeference iins
for 100 per cent concenbrsil - -"pﬂe BEONES A
Percentage, will give the co the mixture. In
this Exarp”rz rhc 352 COneEen

T % i

{U~LD ¥ 1007 = 2.9 per cent.
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The concentrstion may be determined from the formuls

peir cent relative concentration = oo (2)

. L] L
ED = ((FDJTCETTY
hera IIJIEI('II o

AD = displacement for alr, in inches

KD = displacement for mixture in inches from airn
displacenent refersnoe

CR = calibretion ratic for the speelflc agent
from Tablie IT.

The percantage of relative concentration debernmined is
bazed on the retio of displacements, bubt does not indieats
the concentration percentage con 2 volumetyric or welight
tesig. TOo comvers ©0 2 YOIlUmeTric PEVCENMCERES O wWwelghi per-
centage baszis, the curves ahown in Figs. 12, 13, 1%, 15, ang
15 may be used.

IHTERFRETATTON JF DATA

The mindpun relative concentvation reguired for
extinguishmen! a8 determlined by the congenorPACicsn Mgcorcer
has been established on the bzais of avaliisbie inlformagion.

This was obtained Trom nuvmersus fire-crbtinmuishing tests
condueted on Tull-acsle powverclant installations alt the
Technical Deveiomnent Conter. Theds TPeoGironentd wWale

bered on the concentration geterminsticn for minlmem guan-
I £ ¥ L s ; = .. P R Y PP T PR T Qs T EOR o
tities of cgent reguired for extinguishing all test fires

in the protected sones. In oyger that the sysi
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—da wr
cidered sdeguwate, the minimun relzoive cohesnirziicne: for
the veriocus extinguizhing agents shwowmn fn Table IXI should

TR LR R e . - - ! oo il
b2 meintsined not isss Than i/2-second for 2ll sampliing

- miy -~ — El =
lovaticons during the same perlicd.

valune in 2ir was determinsd
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negpzeary to czllbrate She insitrument ezpgerimentelly in
] - iy Fe o P e = — L Jm — T -
oder oo eohvert the recorder™ 22T 0 2 perooutiss By YVoi-
=, [ ety B = LIy PO . e BT o =
wes . Thip worlk wag Jdone ToiROUEh The CoDDEPRLLON BT LE-

- e 1 T 2 — T —, . LI g = e
gisgsnee of E. I. D Pont Ge MHemours @nd Co., Ine.. Frach
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- ap ¢hromstograph for cOr-
% 5. Figurea 12, 13, 14,

13, and 16 show the czlibration curves for the various

axents as debermlined from thess tests. By calculation, the

walumetric Dercentares wor'e converted €0 welght percentages
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TABLE IIX

EXTINGUISHING AGENT RELATIVE
CONCENTRATION REQUIREMENTS

Fequired Minimm Reletive

Coneentration at All Ioestions
Agent for 1/2-Sccond Period

Carbon Dloxide ({0p %
Bromochloromethans (CH=Brol) i

\Per cent)

1:2’1” /

|
Methyl Bromide {(CHiBw») ~4égar \bib | 1:.-— B B e lIL
DMbromedi flvorometBane {CEI‘EI'EH i L
Bromotriflucromethene {CBrF gl }54——%_;_ g\
ZE shown by the lower curve in each of the sbove Fipures,

Thezg curves provide & nmeans of comparin

dats with similar datz: obhizined by

14
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CONCLUSIOHNS

The description of the FAA agent concentration
recorder and the instructions for installation, operaticn of
the instrument, and data interpretation conteined hepein
represent & practical and reliable means of evaluating
alreraft flre-extinguishing syatems.

RECOMMENDATIONS

ise of the above described instrumsnt and method for
evaluating alreraft ire-extinpguishing systems is recom-
mended =3 superior toe other evalustion methoda.
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