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Introduction Results Conclusion
The effective emissivity (&.7¢) of isogrid (an array of equilateral triangular €.t VS N Generalized ... vs 1 for Various €, - ; A=0.010 The &,7¢ of a nonisothermal isogrid cavity is highly dependent on the cavity’s
e . . L 1.00 g . . .
cavities) is not well understood. In this research, the &, ¢ of isogrid with a € ot o g i— — geometric dimensions, especially the wall height (n). The effect of n on the
. . . . 0.80 ; . . . .
prescribed base temperature and nonisothermal walls is examined. The / L - Eeff, and the mechanisms behind this effect, are summarized below.
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temperature profile of the cavity’s walls and the overall €. ¢¢ of the cavity are A 5
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found using Thermal Desktop with Monte Carlo ray tracing. o >40 N < Nerit
surf . . .
. ~ o 020 * Low thermal resistance up the short walls, cavity walls = isothermal
ks ks O : :
The radiative emission of any object is described by i i g 00 * Cavity base has large view factor to space
Qemission — A80T4 0 Nerit Wall Height, n Nequiv Wall Height, n ° Eeff increases with n
where A is the area, € is the emissivity, o is the Stefan-Boltzmann constant, * Region 1: gopf = Egyrss dgeff/dr] > () * Higher Esurf leads to higher Eeff max
and T is the absolute temperature. * Region 2: &rr > Egyrp; dEerr/dn < 0 * Higher &g,,r leads to greater relative N = Nerit |
* Region 3: &prr < Egurps deerr/dn <0 increase in &, (higher turndown ratio) *  &efy reaches maximum value of &qrf max
The effective emissivity of a CaVItlecSa(:ifﬂ;niizi +  Higher &4, leads to lower 7,
5eff — Y <1 n > Nerit
. ~ Oblackbody _ * Increased thermal resistance leads to large gradients up the walls
where Qcavity emission 1S the radiative emission from the cavity and * Cool top of the walls radiate less effectively to space
is th P f blackbodv havi th f Contributing Factors to n_.; €., = 0.70; A=0.010 €5 VS N for Isothermal and Nonisothermal Walls; A=0.010 . .
@biackbody 1S the emission from a blackbody having the same surface area as o 100% o 1.00 « Warm cavity base has small view factor to space
ca ) . % qé total = Cwaiis T Ubase . .
the cavity’s opening. S8 sow | . S P it S g pupuys pupugs ppy * &7 monotonically decreases with 7
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853 60% .4 el * Whenn = Nequiv, €eff < Esurf
g i < N/ ,.50.80
5 8 & 40% /\ :
v 2 M Nonisothermal I I 1CQIV/I I I I 11
Methodology BE o 1 o 076 A passive variable emissivity |sogr|q radiator may b.e cor\str.ucted I?y explmtmg
g / T the effect of 17 on &.7¢. The wall height may be varied via bimetallic strips,
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An isogrid array was modelled in Thermal Desktop with the following o 2 la & 8 10 12 14 16 18 20 o 2 4 & 8 10 1 14 16 18 20 shape-memory alloys, or similar, based on the temperature. Like a louver, a
assumptions: Nerit Wall Height, Wall Height, n desired setpoint temperature can be maintained by varying the &.¢¢. Care
* Asingle cavity of interest lies within an arbitrarily large isogrid array At T _ 0, Qwaus = 0 and Qrorar = Upase * For §mall 7, Isothermal should be taken to ensure thatn < 7., at all times.
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* The array is in space with no radiative backloading from other bodies As 7] Increases, (pqse decreases Nonisothermal |
—_ « . . ®
+ The base of the array is isothermal at prescribed temperature T, = 300K Asfr] mcrease., Qwalls |r1|t|ally increases | * Forlargen, Isothermal > Nonisothermal
+ The cavity is diffuse with emissivity &, independent of temperature Ze ore reaching a mzz)mm(tjjm and decreasing * Asn — oo, Isothermal > &g, ,
. . ¢ S — OO — an — "
» Wall thickness t « side length L M , Qbase Qtotat = Qwails Nonisothermal < &g, f
The following nondimensional parameters were established Wall Temperature Profile For £yy1=0.7; 7=3.46; 2=0.010 €. Vs N for Single Cell of Different Geometries
—_ AWClllS —_ 12H /1 —_ L H --Triangle -®-Square Pentagon -e-Hexagon Circle
p=twel 2 i=t/
Apase V3L . . References
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: L\.\_\ ? Cavity of 0 X L .
/ // \ \ interest * Highest temperature along z = 0 at * Forsmalln, all geometries have same
/) \ O\ prescribed base temperature T}, Eeff
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