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-1- E APPARATUS AND NETHCD FOR -SPRAY- COOLI NG AN

ELECTRONI C MODULE Thi's application is related to copendlng 5
application Serial Nunber TBA, docket nunber CE03036R, filed April 10,
1996, commonly assigned with the present i nvention.

Field of the Invention 10 Thig i nvention relates generally to the
cool i ng of el ectronic nodul es, and, nore particularly, to an

apparatus and f r olrn an el ectronic nodul e. 15

Backgr ound of %&%{ﬁ@ EPoXY RESIN N COMPOSIFION ABRUI es such as

mul ti-chip nodul es, SARDENED PROPYCT] THEREOF i es such as power
anplifiers, 20 and passive conponentﬁBéﬁﬁﬁbﬁs filters may contain heat
sources which require cooling during normal operation. Oten,

el ectroni c nodul es are di sposed on substrates such as printed circuit
boards, and operate in rack-type housi ngs such as Versa Mdul e Europe

(VME) cages or 25an igbgebtofs otd Riehide SaARsRa ?E:b&ﬁ'cﬁ@t@vﬁ étké&ffent

General ly, electronic nodules and their associa conponent' s

cool ed by naiteraresistaioeeednainiechanieq\etidmh)hakd) arPE&paxy eré&fmtaﬁd an
relatively poor thernal capaci tance and heat transfer coefficients of

air, 30 repixyesesiyicompbaigion oynese oh e ppadiuctith ¢heetsoNi &n epoxy
nndules or past heavy heat sinks attached to the nodules. In a
rack-type mresinngbtained byl the giwgidekatiion of a mowbliak typel nesheimeen ide
el ectroni ¢ nodul es, which coul d cause the housing to be overly | arge.

In 35 addiRyeparedHy she qapdenaatinmoshiphenyla widhphenols and naphthols,
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- 2- urRfs & E§SARBRMIRS itdraecontainiag saidaspomntresisuahd dsardenedust
into the el ect] 2 i C dul s Evaporative spray. cool i ng features
t he sprayi FEEF *fluid droplets directly onto a surface of a

heat source such as an el ectroni c nodul e. \Wen the fluid droplets

i npi nge upon the nodule's surface, a thin filmof fluid coats the
nodul e, and heat is renoved primarily by evaporation of the fluid from
the nodule's 10 surface. Al t hough evaporative spray cooling is a
preferred met hod of heat renoval- in nmany el ectronics applications,

housi ngs for electronic nodul es nust frequently be re- designed for the
pur pose of spray-cooling the electronic 15 nodul es. There is
therefore a need for an apparatus and met hod for spray-cooling an

el ectroni ¢ nodul e whi ch may be integrated into a traditional rack-type
housi ng. 20 - Sunmary of the Invention

According to an aspect of the present invention, the foregoing need is
addressed by an apparatus for spray-cooling an el ectronic nodul e which
includes a 25 plate having a first |ayer and a second Iayer opposed to
the first layer. The second | ayer includes a first substrate. A fluid
distributing manifold is di sposed- proxi mate the first layer. A nozzle
housi ng havi ng an aperture is disposed in the first fluid distributing
30 rmanifold. . According to anot her aspect of the present

i nvention, an apparatus for spray-cooling an electronic nodul e i ncl udes
a plate having a first |ayer and a second | ayer opposed to the first

| ayer. The first 35 layer has an interior surface and an exterior surface. -
A fluid distributing manifold is forned in the interior WO
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- 3- surface of the first layer. A nozzle is disposed in the fluid
di stributing manifold, the nozzle having a receptacle end and a spray
end. The spray end has an aperture. The receptacle end is in

communi cation with 5 the fluid distributing manifold and the spray end is
in comuni cation with the exterior surface of the first | ayer. A
substrate is in comunication with the interior surface of the first

| ayer. The receptacle end receives.a fluid fromthe fluid distributing
10 manifold, the spray end atom zes The qurq and i drschargrng the
atom zed fluid through the aperture. ﬁccordlng t - a: fuit her ~aspect
of the present invention, a method for spray- coollng an el ectronic
nmodul e i ncludes providing a plate having a first |ayet#i5+'and a second

| ayer opposed to the first |layer, the first | ayer having a fluid
distributing manifold therein and the second | ayer conprising a
substrate; receiving a fluid by a nozzle disposed in the fluid

. distributing mani fol d, the nozzle having an aperture; and di scharging
20 the qurd vra the aperture _ Advant ages of -t he present
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