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1 5 A SYSTEM FOR ENVI RONMENTAL QUALI FI CATI ON TESTI NG
FI ELD OF | NVENTI ON The invention relates to a system
for environnental qualification testing. BACKGROUND
10 In nost aircraft the interior avionics bays can
reach relatively high tenpetatures due to heat build
up fromthe heat generating avionics, engine heat
and/or air friction. In order to avoid damage or
failure due to overheating, avionics or other
el ect rA08YSTEMHRRENVIRONMENTALLQUALIKIGCATION TESTING
cooling system Depending on the aircraft an auxiliary
air conditioning unit may supply cool ed airfl ow,
FIELD OFdNVEMT®ONhe avi oni cs bays, or ducted 15 directly
into the heat generating avionics. It is known in the
art of environnental chanbers to provide sinulated
coftefrivention refates toxacaypleen foo epvimnnabata nualifiedte tastingt ude
conditions. It is also known to enploy such a chanber
to test aircraft conponents at sinulated altitude
BAGKGROUNBhs. For exanple aircraft 20 avionics or
el ectroni cs nust undergo rigorous Environnental
Qualification Testing (EQT) before conmerci al
depl oystaircraftitheEQlerioh anibeics fhays aan ogdadtsrefatisely thighr teimpegatures
e I . \ .
due SPRERTHEUD Tt feSleAb Gty SUAR, Eioiad B! ARG FRon. in
ordec MVMﬂamag@ DDfﬁlJUESﬂL@ tﬁﬁavemﬂatilhg;tavionicp rair othea rtecE@Tic systems
: C
teiRHE G soff3 biif ok E501pB SRE . SEpPRIF it Brer R ihery air
conditioningt enihathayc eapplngoaled faidkaw, Either ewd dinenalvionis rtfdyewor slucted
airei fid MWlat b8 AaliBAlsdriee e chamber, and requi res
ra vacuum punp nai ntain the correct vacuumto
sinmulate altitude conditions. 30 A need therefore

S e SR DA BBl BB ARl B,
for eixameha: foaprotitie senulated laﬁmdﬁecbm:htwst dinis falgo krgbvn to employ such a

chanfiber tB ?%%Pér%@vﬁrggbﬁgng %tté lﬂgpge%sél [tﬁgg? 8@ bolplggthr 8¥]aarrﬁ%% raircraft

gener at’i ng m o
aviotias bn gleainonice mustoundengo mgm'ams Bovienhreatal Geadficatiomd esting (EQT)

befopee(\zlc;n%%e%}érl hgﬁo;};ﬁé&j ng,

An EQT chamber for avionics must therefore be configured to simulate an avionics
cooling system simultaneously with altitude conditions. Such a combination produces a
conflict in prior art EQT systems, as the test chamber is operating at a vacuum and the
simulated avionics cooling system introduces an external cooling airflow. This external
airflow is equivalent to a leak in the chamber, and requires extra vacuum pumps to

maintain the correct vacuum to simulate altitude conditions.
A need therefore exists to address at least one of the above problems.
SUMMARY

In accordance with a first aspect of the invention there is provided a system for

environmental qualification testing of a heat generating device, said system comprising:
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a chanber conditioner comunicating with said interior

and adapted to condition air within said interior,

and a device conditioner for conditioning the heat

generating device located within said 5 interior
~during testing, said device conditioner having an

inlet communicating with said interior and an outl et

adapted to direct conditioned airflow towards the heat

generating device within said interior during

t eatchagberTaingresuiberiocfonibostingreehearggndratimydgplicediuring testing,

condition air.in said interior..t r.ds . .

or BarbePRr Ritiophel Brbrbisr il Bt artscapted to conditor
air\nﬁphcﬁatdl inte(isi) an?’he fyst_em mﬁy :Je adapted to sinmulate

[ alti e r N

e8Pt oo lor LR B8 S TaBI L B e R BBy s
interipomidiribg desting, said ideviee iconditipmez deving droimbat donamunicating with said
: pher.i [ I S ar | evel di£1.00S ..
v ARy SRR cBbaCtRRRRich 36l B BRhed heratng
devicmwithiasaifl irdevidralweingltesting.pr edet er m ned mass fl ow ate

and/ or tenperature condition(s). The device

conditioner may be adapted to cool said airflowto a
| oWee chamnipe cathditiener Pthy. bet dmaptadiie coedifiear ait U sidintexior towards a

' i.d i sai d device
P red%fghﬁiln ?@ﬁgég“ﬁa;ﬁ[?é?%"a%%?@(ﬁeo g‘%ﬂqﬁ{gr‘%ﬁ'r ectly connected to
an inlet of said heat generating device during
tesf | T f.sai Vi it ,
al 1% REr0araY e SbeiEh 4B i it bed Oishlil et hgrating
devidesnddsigned dor alreafiofnd shidapredeteamningéd pgesders cenditioni isgan interior
i ng., Th h r be i t pal ]
presh BB 1o vl b AP Rl R AR B TR ¢ e
invention there is provided a nethod of environnental
ual i f [ ' of .a t, ge y '
doths 1R’ AheliBier, Byrbe a5 “ShRlid RekES iy tpyeros
predéteeminad evass flowfateaandiemtbmperatire sbnditprdsheat gener ati ng
device within said chanber; extracting air fromsaid

interior; 3 conditioning said extracted air; directing
safl ok devich ¢anditiederanby be ddptad ito tanhaaidsairfline thaddwer temperature

tha_n %eent%%%te{fart]@re %?\éllr %vﬁhﬂus%%ﬂﬂterior.

The outlet of said device conditioner may be adapted to be directly connected to

an inlet of said heat generating device during festing.

The outlet of said device conditioner may alternatively be adapted to be provided
adjacent to a fan forced inlet of a heat generating device during testing.

The chamber may be in use substantially sealed.

In accordance with a second aspect of the invention there is provided a method of
environmental qualification testing of a heat generating device, comprising the steps of:

providing conditioned air to the interior of a chamber;

testing a heat generating device within said chamber;

extracting air from said interior;
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testing. The air within said chanber may be
conditioned to a predeterm ned pressure |ower than

at nospheric pressure at standard sea |l evel conditions.
The extracted air may be conditioned to a

predeterm ned tenperature Bl ow the tenperature of
said air wthin said chanber. 10 The fl ow of said
extracted air may be regulated to a predeterm ned nmass
flow rate. The conditioned extracted air nmay be

di cectitecingi sagtéttractedtair; an i nl et of sai d heat

SR s Mt Y S R A B Lo

testingnl et of said heat generating device. BRI EF
DESCRI PTI ON OF THE DRAW NGS 20 Exanpl e enbodi nents of
the invention will be better understood and readily
appbe exirt witlin sauvk chdmberdmagrbe stnditioned tb he peedetdrminedt pressure
| ow J n.de I 0L . exanpl e
'°Wef6ma§‘?awgﬁ%h|%r{°%e%s‘d%caﬁ SleBhidiba e %&ﬁ?%‘s, in which:
25 Figure 1 shows a schematic of a systemfor

o ) i, Cesti :
o3RRGS e W b BSTHIR 8, bifeterEitiginor i BB the
temperafuresof 3aidhaineitien saithehahber. of connections from a
conditioning unit to a heat generating device under
test. Figure 4 shows a-schematic of a conditioning
unibe fiaw of $wed exeicteationii may be Beyukiteditosa predbtemminad Masw/ flow rate.
chart of the systemin operation. DETAI LED DESCRI PTI ON
4 Figure 1 exenplifies an exanpl e enbodi nent of a
sy $he gofhiditioned vextranted rdimimay dueadirdcieciadiremitly tide taminglet BQERId heat
. al abl e chanber 102 has a hollow interior 108
geneﬂ'%t%gﬂ%v@ "a heat generating device 104, such as an
avi oni cs box, undergoes environnental qualification

t e‘?ltul, 9:?18&@{1%5‘ ?gtgaecg%og %E%n:ag/ iaﬁgljngﬁk/ew&é d iFe%%@ toavgpd ﬂ.osa fan forced

connéc
infet of said heat generating device.

BRIEF DESCRIPTION OF THE DRAWINGS

Example embodiments of the invention will be better understood and readily apparent to
one of ordinary skill in the art from the following written description, by way of example

only, and in conjunction with the drawings, in which:

Figure 1 shows a schematic of a system for environmental qualification testing.

Figure 2 shows a schematic of a conditioning unit for the EQT chamber.

Figure 3 shows a schematic of connections from a conditioning unit to a heat
generating device under test.

Figure 4 shows a schematic of a conditioning unit for the test device.

Figure 5 shows a flow chart of the system in operation.

DETAILED DESCRIPTION
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5 to condition the pressure, tenperature and/or

hum dity of the chanber interior 108. The test device
104, or nore particularly the test device interior, is
subjected to separate conditioning by a test device
conditioning unit (DCU) 1104 The test device 104 may

be avi onics or any other form of heat generating

device 10 requiring testing. In order to test

operati onal robustness of the device, typically the
de¥igues i1s ezemyplifies exh tamara;xtermb@diméntenbecsmbmofndidnivimmnental

et GERd (=TEE TS SratP S BHROLTRE Pana” ol By 108 i

whichhe helh\generating [dedes 184, sigheasbdry ambmes/ bayi wmie:gmp @neindrenental

qualf§iifittobtho? A b cotibdbifldiDicPu R i§ Hhnrletdclt thd Enamber

to caiitiohi the eplrestjrealtemmraturm acé/ss homiditp péthet ghanfber Hiate@EUI08. The

test gdggf:e 1t6§’t HD?fg g % ?ua‘ﬁ htbvgﬁéa/tnggeo ecreaitnf zlpi' gir% asféi?%%%d&? separate

-conditidnétg biyoa teh’ed@@d Cﬁ)ilﬂlt!blah@ﬂnla(BClﬂ)”Um.t he chanber

interior 108, conditions the airflow 112 20
accordingly and directs the conditioned airflow 114
i nThe st tHevice d84 hiay bendvddnicH ort drey dtbert forrd eV heat dedvbrating device

requl}rﬁi ng;ﬁtﬁﬁ %?é%%e% 8“%’ roﬁﬁ&ﬁ%ﬁﬁ &%eg%v‘écgenqgélcally the

devimee@sut@ecaetﬂ itd ieptinerhes ap azpdcjed oomdifiant dn rairchedt. v &xamples of such

extrlthlstg i Bnd RARRlpel O3S, oAb iYe8 ) 166 mmy at

Ieast be capabl e of reducing the pressure in the

)
Ct YRGB Bl Bt SRl ] PRI afbfiRg RoBhaptp poused in a
box, Mhtb a0Getl6 oullet fodthe c@nditicnadaiglomfraddthe D@t er / cool er
202, hum difier/dehum difier 204, sensor(s) 206 and
chanber controller (CC) 208. The CC 208 may
aubnoorder tadvojd adgditiorsdl estragcdr wfnebbaav;acapautpmfr@eﬂwu 106, the

oo 58] S50 om0 1 D HH G AR o 0

An infetda HteddQU 40 talesairsrdne thepehasther mteriot ¢0fewatitions thecirbow 112

ccoo il ahd e i saBaMne B PLEINT B 1O artEine, b 1y ot

devideh®04CANnZ0HIR examplenteettamal air ishadalekdo tisy stizaviser interior by the DCU

110, BEASIRE D o0 5364 At Bl B8 S iBry Fa iy S IR In S vacpm.

t he CCU, DCU test eqw pnment and sensors, and an

oPEBBY el 0er B TRk LR, EL 55 S, an
accondindly CQLhe0& hmytnirleastmmapable of reducing the pressure in the chamber
interior below atmospheric pressure at standard sea level conditions. Referring to Figure
2 the CCU 106 includes a vacuum pump 200, heater/cooler 202, humidifier/dehumidifier
204, sensor(s) 206 and chamber controller (CC) 208. The CC 208 may automatically

- operate each of the vacuum pump 200, heater/cooler 202, humidifier/dehumidifier 204-in-—- -

response to the sensor(s) 206 output to achieve predetermined values for pressure,
temperature andfor humidity. A user input may be provided to vary the pressure,
temperature and/or humidity. Alternatively the CC 208 may interface with other systems

to auiomate the testing procedure.
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and typically includes conprehensive sealing and

i nsul ation. Typical conditions include a 5 collapsing

pressure of 14.7 psi and a tenperature range of -55C

to 95C. Depending on the type of heat generating

device, different connectidns to the DCU nmay be

required. 10 Referring to Figure 3a a test device 104

is shown according to a first enbodi nent,

incorporating a fan for generating airflow through the

deV¥he ehamhbernl(id ietlu@a mfiounh for Bigtdss devios, aoadedstionfifar the CCU,

C

DU 8 EATPRES 4o Ensts. 26 o ReBioh o ek REnatefNGate AP Bovice
The tbambémmuastr’deectapﬁble criﬁmme@ndldg\tme:e)ndltmlna cdthinatheichbmber interior,
and Iﬁ@!&gﬁf@xpug}%@c%@ﬂ#égg?éu\%e%&ggé %ﬂn ?r{s{l[ |8|¥V ggécéi%toﬁ%ﬁ&% |gclude a
collapeing presiiesf ddSorshppd s terperakire @nge IOf)WSECEZO Pot® t he

chanber interior 108. Referring to Figure 3b a test

device 104 is shown according to a second enbodi nent,

t hBepérdinglapthedypeooiieatipersrating devispl difereot ¢dneelitus to the DCU

t An outlet 314 of the DCU is connected

may%% rg(ﬁlﬁef/j to the inlet 316 of the test device 104.

Condi tioned airflow 318 20 fl ows fromthe DCU directly

It 258 e'i'rk]fg tbgf?c\s/urg %g'fgtgs dﬂféé/?crﬁ 04 £ QPZ(;( o?dﬂié ﬁ ﬁtlsg?rgt)odlment

- incolipatating ladfak fargeoerating eirflay thtm&h te dewada | intonigettX00 of the DCU is

[ocal‘ée R‘Aﬁfh H ﬁﬁeﬁﬂa@'bg In?%’x\‘ é% 116%3 %b %Cth %‘Pre{:]toéfr\rg&%tlc}r{eg %'@?JV I”;8§ fowards
an m@ﬂfﬁéltaﬁhm@sbdnwml 10donthiet mbh 804 of test dévicerinéltides amihled Ban 306,

to m@&%%g'c'aglleﬁ g‘@*y ﬁbQ ﬁ(@i{q@[ntér%?%b%s be té%?ﬁgﬁlg% ?{qeoutlet 310 of the

cing t are
test demetxbscflargeerexbausduan'ﬂqmmm heehaReéreinteringi1®® Fi gure
4 the DCU 110 includes a blower 400, cool er 402,
sensor(s) 405,406 a DCU inlet 410, a DCU outlet 412,
duBefening il Figuse wiiera deat hdeyicet N84 DELshowmp enendisg atledaasecond

r.Ql 8
embecﬂtﬁmtgrnrg@é'tfs] o%%%b‘d 18 gtegﬁrgé@oufs%ﬁﬁo Tﬁébeq)cu %ﬁiﬂ%g AfBlet 314 of the
DCUceebmedHBiZdlremly mqhemiet 316 of 3ee telsbdavices s QOitded airflow 318
ﬂOWSOHéPHLH;]é ﬁClﬁ 8.:8&[9« |ﬁt\6eth§ t%%%e@fc?ﬁ?ﬁor‘@dé? e%he A II:r1f0I e test

andl or e user T nput may be
deviger diwatg:esmhgrustt aiflew 812 oo ﬂnad;hambert iotgpier $@8ir e.
Alternatively the DC 408 may interface with other

systens to automate the testing procedure. 6 Manual
s hGengrallythe U 4digdidar@dairfowrid¥ iditeded tovards elest device will be

colddt 4G the HEmbE: [ior TR RRRuat?, Al kdBiof N SE" ifPary), and
accordingly DCU 110 may at least be capable of reducing the airflow 114 temperature
below the chamber interior air temperature. Referring to Figure 4 the DCU 110 includes a
blower 400, cooler 402, sensor(s) 405,406 a DCU inlet 410, a DCU outlet 412, ducting
414 between each of the DCU components and a test device controller (DC) 408. The

-- DC-408-may automatically operate each of the blower 400 and cooler 402 in response to

the sensors 405,406 outpuf(s) to achieve predetermined values for airflow and/or
temperature at the output. A user input may be provided to vary the airflow and/or
temperature Alternatively the DC 408 may interface with other systems to automate the
testmg procedure.




10

15

20

25

30

operate with DCU di sconnected. 5 The DC 408 nmay be a

tenperature and mass flow rate controller. For exanple

the sensor outputs relating to flow rate 405 through

the ducting and air tenperature 406 at the DCU

outlet, provide input data@o the DC and based on set

values for the airflow and tenperature, output

signals are generated by the DC to operate the cooler

and bl ower to achieve the set values. Typically

f eddbaglk studoff rvalves sA4 16418 ate ipoavigledsahhee D@ agpnectiony to the

' c S e d

chafi3eFuA, S form e Blont ik ERBorFRUGH B tREDEBE g Miows ceu o
opersisewith BOHtdissbnnected.egul ate the airflow in the ducting

414 between the DCU inlet 410 and DCU outlet 412. The

speed and therefore nass flow rate of the airfl ow nmay

be Tha PiCetD8avaybel Brignperaqu end oass tow satgcantraliep pForekample the

- f
sercohBubhte rEehiY OFfla/ Bl A0 PRIER AT RuciRR PR AR e RlRRIe 4% at e
DClboutﬁt almpwgpemutf@m tmwebacwwba@da@h selvealuermfondhe airflow and
tempfe?é’thlr 'outp{.xpﬁ%; QQ%F%%%@@%VW% Bcg‘fjgatp ?dfgg‘?en&for%' dnﬂ blower to
achle\reem sétl aludsn ‘Eyb@aﬁbuéeadhgcmmntbmlmdtaf@owu snmmlelt or more
evel of cooling (or

comélécg efa% %cg%bgh}g ﬁ?eb%ll%ls 1l ow may be varied

accord| ng to a control signal supplied by the DC.

F oL et 010 A b &, VAR e RS 18K ARt Brdfboniol 1o
regulaien thel aitlowtindhe duttingudl & betyeendid BGU islet 44 uwndddCU outlet 412.
I | .
o S8 0B 0 A0 e She B LB i o
contzo@agnqhsonsllem hyrthe Dih Altermativbly vaiyingeine dan powdert supplyadt adjusting

a se@%% QHQS Yo °r8é‘EHEtet'ﬂ§ ”fﬁM’ ﬁon%eé"cbﬁﬁaﬁt”&éeﬂsf% %@P P u;lég 'St§ Yohieve

tronsinclu col'l apsing pressure o
maniga goefralenper at ur e range of -55Cto 95C. 30 Referring
to Figure 5 the operation of the systemis shown in a
flow diagram In . step 500 the predeterm ned set
polie sodler4G2hmay bearblerat prxesngee irnaerieshattbtve blower, to refrigerate

(or htg?@g@ﬂ{, Ql‘gw%qatbg r@%{mgo%@ gétg\lréoﬁﬁﬁea p'&% 9%3416%dt§cu outlet 412,

The mvedet evatingddr beatingdisapsliedco mheamﬂhwnbey bpresiedrascaniing to a
contr%h?iﬂpﬁrsubsmﬂeﬁﬁhlér 5c. k\ﬁerﬁgﬁa\gly varying the compressor power supply or

restricting the coolant flow may be used to achieve manual control. If sub zero cooling is

required liquid nitrogen cooling may also be incorporated.

The ducting 414 must be capable of withstanding the conditions within the
chamber interior and typically includes comprehensive sealing and insulation. Typical
conditions include a collapsing pressure of 14.7 psi and a temperature range of -55°C to
956°C. - ;

Referring to Figure 5 the operation of the system is shown in a flow diagram. In .
step 500 the predetermined set points for the chamber pressure and chamber
temperature are set. In step 502 the CCU runs to steady state conditions approximating
the predetermined set points for the chamber pressure and chamber temperature. In step
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7 504 the predeterm ned set points for the DCU nass

flowrate and the DCU outlet tenperature are set. In

step 506 the DCU runs to steady state conditions

approximating the predeternm ned set points for the

DCU nass flow rate and the DCU outl et tenmperature. In

step 508 the test device is operated under steady

state conditions. In step 510 5 neasurenents are nade

of the test device. In step 512 if further tests are
504rtequiredeicmined spt poiats faretbealPCY, mass diokerate sandt e DCU outlet
temfér@ﬁ?e? §re' s%t S'irP E@E %06 ’%%96&%%@8 gfegﬁgts%g? F%@Mdﬁﬁoas approximating

e one or
the @r@d@tﬁmge@ setmmls Tog s I@Utrtmsrf@@data)and the DRtWotitet temperature.

In siteg)ckbléj%éj%‘gfrﬁe@lic(ayigncg%e?ﬁgé‘%'d& s{gaﬁp sﬁétgcé.o?'lidmgns.vqhvﬁép 510
to control the t1ow alr froma gh pressure
meaguisingnts are mare pf tbs 4ept devihantrestep SAdf tuwthed fests are required, the
n ﬁm%'t VI tra CCU vacuum punps
proc@%é taeﬂaﬁgcfgr@ e agcﬁ){ %ﬁg 'gsﬁggﬁped in (equival ent
to | eakage from anbient into the charrber) by a prior

t o EXAREE, SinEnRRsfit S e mhRpfRirmel oyl L Prfe o B, #llowing

advenitagiser aircraft) requires a relatively high vacuum
3 , L I
bya?%gé %Jhgéd;?orft@g (?LPEO |ﬁél ggfg'%%ﬂif% c%pgé?ﬁ}t @h G¥cision
valves, ter eamtrobther i of &ipfroimna hlgda mesﬂur@fantbim wf;memessme obamber;
) I temfootprint. 7. quieter system
and g%ﬂgélg%%gtﬂéﬁ{ggéapgﬁﬁl er systemoperation. It wll be
2. appvaidd @xtd 6¢Ua vpeuworpwigd ltedextiact Hee sadditionalt air pumped in
(equrrﬂHég\eeuf ?)g%taK d fbh YkidR9h8 the %ﬁar’ﬁBgﬂﬂfﬂ\xﬁ?Fh&nﬁt Wﬂ% BS?ed cycle)

present [nvention as s
DCLbrF@O@kw‘BnIBsteaﬁﬂghmmo de;@&mdengf $QO00Ttt (e opiest hmlbforsnmiélghter

alrcrgﬁ%gﬁiﬁrés%vé%lbéy h@er & |y described. The exanple

ments are e, to be considered in all
3. r esynidsising orotems, |s|!nspsﬂ1uatldlkvés eondrotied by st CCdt i ve. 8

4. CLARNRion in the complexity of the system.

5. reduction in the cost of the system.
6. smaller overall system footprint.

7. quieter system operation.

8. simpler system operation.

It will be appreciated by a person skilled in the art that numerous variations and/or
modifications may be made to the present invention as shown in the example
embodiments without departing from the spirit or scope of the invention as broadly
described. The example embodiments are, therefore, to be considered in all respects to

be illustrative and not restrictive.
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1. A systemfor environnental qualification testing of

a heat generating device, said systemconprising: 5 a

chanber having an interior for l|ocating a heat

generating device during testing, a chanber

condi ti oner communicating wth said interior and

adapted to'condition air within said interior, and a

devi ce conditioner for conditioning the heat

generating device |located within said interior during
CLAIMSt i ng, said device conditioner having an inlet

communi cating with said 10 interior and an outl et

adapted to direct conditioned airflow towards the heat
1. geresystanm dor etwiromeenial dquatificdionl tésting rof arhedtigemerating device, said

' . 2, The systemas clainmed in claim1 wherein

SySté'gfégh@%S'n er condiyti oner is adapted to condition air

i naghachbenbavingan intarar s lczafingeal beatrgenamting dedsaidaring testing,

ang/ é?lragﬁ) P.Bgrruﬁﬁdﬁre co%@Féﬁﬁﬁﬁ;gi/vgﬁéQQd'inériorT Qﬁd §¥%tt%ﬂoaéondition
ystem s adapte 0
airmhhmﬂm letdmlogiandal titude for testing heat generating

de\é'o%@r%e %sm.g&feﬁi fér‘l{onéﬁh&rﬁﬁﬁhte he%PSerfegés Lf&e%fé%tlc% dr:\gﬂhin said

essure con eri or ovver
interaxrrcb@p@é%stmgpsetdsiﬂve:eauondltlamtamajnnmen ddet tawmalinicating with said

inte@?%?w%érgeﬁget %d\%ﬁéﬁ tﬁydﬁ%mdﬁ@itﬁhgé %ﬁ‘ﬂow q?\%]'}ﬁs N hgét generating

rern sai evi Ce conditioner
devieglwihie daiddntedordiuringteséing.d ai rfl ow towards a
predeterm ned mass flowate and/or tenperature
condition(s). 25 5. The systemas clainmed in claimi4
2. whéhepsystemiat daimeddn claiml il twhenain shisl chdabee donditioneo sl adapted to

condiit oF . rad ey e FIREAL e (PR g tempgratre

Comtlimﬂ(ﬂ)al med in any one-of the preceding clains, wherein
said outlet of 30 said device conditioner is adapted
to be directly connected to an inlet of said heat

3. geibe aysteny aseldived duclaing2 whstdimgrid 8ystemi edsgtecﬂ énsissilate high

i B AR B by AP 98 g
presaltrp_aaoediltiom as anfiahericpropreewre dvegr than aatz‘neaihege meessUrengt standard
sea Q@éﬁ'cﬁﬁdiﬁéﬂg. ng testing.

4. The system as claimed in any one of claims 1 to 3 wherein said device conditioner
is adapted to condition said airflow towards a predetermined mass flowrate and/or

temperature condition(s).

5. The system as claimed in claim 4 wherein said device conditioner is adapted fo
cool said airflow to a lower temperature than the temperature of air within said interior.

~B. The system as claimed in any one-of the preceding claims, wherein said outlet of
" said device conditioner is adapted to be directly connected to an inlet of said heat

generating device during testing.




10

15

20

25

30

5 8. The systemas clained in any one of the preceding
clains wherein in use said chanber is substantially
sealed. 9. A nethod of environnental qualification
testing of a heat generating device, conprising the
steps of: 10 providing conddtioned air to the interior
of a chanber; testing a heat generating device wthin
said chanber; extracting air fromsaid interior;
conditioning said extracted air; directing said

7. cofitie systemcaseotdimad freanyaore d:laumr‘dm 4, MeMmbaagmﬂetatﬂsag device

con{ﬂf i}eﬁ]%gg‘#/‘é%%g 165% gf St | ﬁgadﬁcFﬂ hagga]rheo gr‘fﬁ] @galhgaetdgeneratmg
devicodutirtg tesiegy. t 0 a predeterm ned pressure | ower than
at nospheric pressure at standard sea |evel

conditions. 20 11. The nethod as clained in claim?9 or
8. 10Theaysiem saickinged maanyednabf thespreoading iclaimesl whereimin use said

Gharﬁﬁéerg?g&tgs@nn Eygeea moer at ure bel ow t he tenperature of

a| d chanber. 12. The net hod as
clainmed in any one of clains 9 to 11 wherein the flow

SE eAZﬂ'{eg}o%zgfe wFo%?ﬁe?-?al\?étfallft'éatlﬁr‘i%%%eg R%%t %%nerat[ng device,
comptiisiingribe stepsarly one of clainms 9 to 12 wherein said
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netdsbal ai;leaﬂgnnemiingldeang/wdhna sak abbabes 9 to 12 wherein

Sa)ﬂra%ﬂa“ id B |oF"Cted air is directed toward to

a e NG

sai d heat generating device.
condltlonlng sald extracted air;

directing said conditioned extracted air towards the heat generating device during

testing.

10. The method as claimed in claim 9 wherein said air within said chamber is
conditioned to a predetermined pressure lower than atmospheric pressure at standard sea

level conditions.

11. The method as claimed in claim 9 or 10 wherein said extracted air is conditioned to

a predetermined temperature below the temperature of said air within said chamber.

12. The method as claimed in any one of claims 9 to 11 wherein the flow of said
extracted air is regulated to a predetermined mass flow rate.

13.  The method as claimed in any one of claims 9 to 12 wherein said conditioned

extracted air is directed directly into an inlet of said heat generating device.

14. The method as claimed in any one of claims 9 to 12 wherein said conditioned
extracted air is directed toward to a fan forced inlet of said heat generating device.




