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A gas particle radiator adapted to operate in a micro- 
gravity space environment having a transparent bound- 
ary which transmits energy in the infrared spectrum, 
and a gas particle mixture that yields high absorption 
and emittances. 

9 Claims, 1 Drawing Sheet 
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energy storage material preferably a molten salt, and a 
heat transfer fluid. CAS PARTICLE RADIATOR 

ORIGIN OF THE INVENTION BRIEF DESCRIPTION OF THE DRAWING 

The described herein was made by an em- 5 The drawing is a sectional view illustrating a gas 
particle radiator in accordance with the present inven- 
tion to be used in a micro-gravity space environment. ployec of the united Government and may be 

manufactured and used by or for the Government for l a  
I governmental purposes without the payment of any BEST MODE FOR CARRYING OUT THE 

INVENTION 
Referring now to the drawing, there is shown a sec- 

t i o d  view of the gas particle radiator 10 having a 
The traasparent boundary spaced from a radiating sur- 

is dirrctcd to an P S  face 14, A scaled volume or plenum chamber 16 xpa- 

10 royalties thereon or thenfor. 
‘ I  TECHNICAL FIELD 

~ 

This invention relates generally to mdi.ton. 

radiotor (GpR) h a k g  &gh emissiGty for llsc 15 the bo- frorn the radiator 14 by a distance 
of about 1 cm. in a micro-wteroid envinmment of spece. 

The chamber 16 contains a gas, such as helium or 

emissivity* - c ls ,  preferably carbon, for facilitating thermal energy 
radiator is Of 20 absorption and radiation of the GPR. Helium is trans- 

is a dificulty- Further, prior art radiators are due molecular weight and thus high heat transfer coefficient 

tect the radiator from metcriod damage- Genaa l l~ ,  the helium and carbon preferred particle diameter 

that must be used for a tube to protect it against micro- on startup of the GPR 10, a temperature gradient 
meteroid penetration. An example of this type of device exists acLcToss the gas 16. temperature gradient in- 
is a tube radiator. For a tube type radiator (ather a heat duces - flW that M b u m  the particle throughout 
pipe or a pumped loop) high emissivity is by the &u ~n thc micro-pvity environment of spece. the 

stability of these coatings howeva must be maintained -hg the high -vity t y p ~ y  greater than 0.8. 
for long periodsof timeifatubetype radiator is tobea  
succesfid space radiator. wnt, the boundary l2 material is critical to the invcn- 

types isa new concept chpracterized by a long life- 35 tural strength. The boundary l2 also enables the GPR 
hi& emissivity, and a lower mass than the tube radii- 10 to maintain its high stable emissivity, and assures a 
ton. longer GPR 10 lifetime of about 7 to 10 years in a mi- 

It k therefore. an ob@ of the invention to provide cremeteroid environment. Alkali halide doped with 
an improved suitable for in a SpaCe halide impurities for increasing boundary yield stress is 
environment with high emissivity and low mass. 40 the preferred boundary l2 material. Boundary l2 thick- 

Another object of the invention is to provide a radia- ness, an important psrameter, is 1- than about 1 m. 
tor that haJ a trpnspnrent bo- that p r o m  the ~n addition to containing the gas particle mixture 16, 
radiator from micro-mcteroid pen-tion. the boundary l2 also acts as a %umber” to protect the 

still another object of the invention is to provide a &tm 14 fram micro-meteroid penetration. Accord- 
radiator that USCI a ga9 containing emitting, submicron 45 ingly, if the boundary 12 is pcnetratcd by a micro- 
particles as thc radiating media. meteroid, the radiating gas particle mixture 16 is lost 

from that particular section of the radiator. However, 
the radiator 14 surface will remain operable, although at 

According to the present invention a radiator hap a lower emissivity. For the conventional type radiator 
gas particle 4 t t h g  media and a transparent bomdarY 50 micro-meteroid penetration will make the effected sec- 
that transmit energy in the infrared spectrum and pro- tion inoperable. 
tects the radiator from micro-meteroid penetration. The Further, the GPR 10 overall mass is considerably less 
resulting radiator has an increased emissivity with long than conventional radiators. Compared to a typical heat 
lifetime and low mass pipe radiator, the GPR 10 m a s  of about 265 Kg at an 

55 operating power level of 1.01 MW at 775’ K. is about 
BACKGROUND ART 31% less. Accordingly, the GPR of the present inven- 

U.S. Pat. No. 3,153,873 to Smith, Jr. is directed to a tion has a significant reduced mass advantage over the 
flying soloarthcrmic toy airship which utilii carbon prior art. 
blacked metal sheeting for absorbing and radiating heat. Having thus described the individual components of 

U.S. Pat. No. 4,250,958 to Wasserman is directed to a M) the GPR, it will be appreciated that each of the compo- 
thermal energy storage device comprised of tube ele- nents may be represented with various alternate em- 
ments for storing energy and a phase change material bodiments. On the other hand, the critical boundary 12 
such as salt hydrate. material which provides high infrared transmittance 
U.S. Pat. No. 4,335.706 to Passerarelli et al relates to and structural strength may also be fabricated of oxides 

prised of three connected closed loop conduit systems. Moreover, the chamber 18 gas containing radiating 
U.S. Pat. NO. 4,469,088 to A m i  et al is directed to media may include particles of aluminum oxide, haf- 

solar collector comprised of a glass tube, a thermal nium carbide, tungsten, or mixtures thereof. These par- 

In a micro-gnvity mvironmmt of spacc, convm- 

de@ with time so that the 
tbld radiatom CIllkSive MF to o t k  inert gaq having a suspension of submicron parti- 

coating to the its low 

to thick radiator which are to Pro- imp- a negligible temperature difference between the 

largest 

d l  for long per id P-10 P) parmt to the m i a d  particle radiation. 

of the tube radiator is the -or 25 range is from 0.02 pm to about 2 pm. 

th U3C Of &VC Adhesion and C l I I h h C  30 ~ c ~ e ~ s u s p e n d e d ~ a r e u a i f o r m l y ~ b ~  

~w~~ to mFmt bo- 12 

&M *k d m  d & ~  conventiod tia. It provides high infrprrd transmittance and ~truc- 

DISCLOSURE OF THE INVENTION 

a an energy collector and transfering apparatus com- 65 of silicon, aluminum, magnesium, and mixtures thereof. 
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ticles are also found to have very large absorptions and 
emittances required for GPR 10 applications in a micro- 
gravity space environment. 

A preferred GPR embodiment according to the pres- 
ent invention is. therefore, comprised of a transparent 
boundary 12 fabricated preferably of an alkali halide, a 
heliumcarbon gas particle mixture dispersed through- 
out the chamber 18 or sealed volume, and a radiating 
surface 14 spaced from the boundary 12 and protected 
by it. 

While the invention has been described with refer- 
ence to certain preferred embodiments thereof, those 
skilled in the art will appreciate various modifications, 
changes, omissions, and substitutions may be made 
without departing from the spirit of the invention. For 
example, a plurality of identical GPR 10 sections may 
be attached to form an extended version of the disclosed 
embodiment. It is intended therefore, that the invention 
be limited only by the scope of the following: 

What I claim is: 
1. A thermal absorbing and radiating apparatus 

adapted for use in the visible to the infrared spectrum 
and in a microgravity space environment. having a high 
specific power, long life time, high emissivity and low 
mass. comprising: 

a transparent boundary adapted for transmitting en- 
ergy in the visible to the infrared spectrum and for 
protecting said apparatus from meteroid damage; 

a radiator spaced from said transparent boundary 
forming a plenum chamber therebetween; and 

a gas particle mixture dispersed and evenly distrib- 
uted within said plenum chamber for facilitating 
thermal energy absorption and radiation and 
thereby enabling high emissivity of said apparatus 
to be achieved. 

2. A thermal energy absorbing and radiating appara- 
tus as claimed in claim 1 wherein said transparent 
boundary means comprises a material selected from the 
group consisting of: 

(a) alkali halides; 
(b) oxides of silicon; 
(c) aluminum; 
(d) magnesium; and 
(e) mixtures thereof. 

4 
3. A thermal energy absorbing and radiating appara- 

tus as claimed in claim 1 wherein said gas particle mix- 
ture contains a suspension of particles of a material 
selected from the group consisting of: 

5 (a) carbon; 
(b) aluminum oxide; 
(c) hafnium carbide; 
(d) tungsten; and 
(e) mixtures thereof. 
4. A thermal energy absorbing and radiating appara- 

tus as claimed in claim 3 wherein said material particles 
are uniformly distributed in said gas thereby enabling 
high emissivity of said apparatus to be achieved. 

5. A thermal energy absorbing and radiating appara- 
I5 tus as claimed in claim 1 wherein said radiator is spaced 

from said transparent boundary means by about 1 cm. 
6. In a thermal energy absorbing and radiating appa- 

ratus of the type comprised of a transparent boundary 
means spaced from a radiator to form a plenum cham- 

20 ber therebetween and containing a gas dispersed within 
said plenum chamber, said apparatus adapted to operate 
in the visible to the infrared spectrum and in a micro- 
gravity space environment, the improvement compris- 
ing: 

a suspension of particles uniformly distributed and 
dispersed in said gas for achieving high emissivity 
and facilitating thermal energy absorption and radi- 
ation. 

7. In a thermal energy absorbing and radiating appa- 
30 ratus as recited in claim 6 wherein said particles are of 

10 

25 

a material selected from the group consisting of: 
(a) carbon; 
@) aluminum oxide; 
(c) hafnium carbide; 

(e) mixtures thereof. 
8. In a thermal energy absorbing and radiating appa- 

ratus as claimed in claim 7 wherein said particles have a 
size range of from about 0.02 pm to about 2 pm. 

9. In a thermal energy absorbing and radiating appa- 
ratus as claimed in claim 6 wherein said gas particle 
mixture contains a gas is selected from the group con- 
sisting of: 

35 (d) tungsten; and 

46 

(a) helium; and 
45 @)inertgas. . * * . *  
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