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Abstract

This work presents a diffusion model that generates cooling channel geometries for deployable radiator panels of orbital
data centers. Rejecting megawatts of heat requires radiators too large to launch flat, so the panel is folded, and each
point where a channel crosses a fold line becomes a leak-prone hinge penetration. Channel layouts are represented as
signed distance functions, and the model generates whole flow paths instead of tuning a fixed layout. With v-prediction
in place of noise prediction, the validity gate pass rate rises from 29.9% to 90.5%. Generated tiles are joined by flipping
every second tile, so the channel crosses each fold line only once, the minimum possible, without violating any gate at
the joint. All 6,186 assembled panels pass, while generating whole panels directly yields 57.9% (1x2) and 44.3% (1x4).
The geometries are intended for subsequent thermal-fluid evaluation.
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Fig. 1 Pipeline for generating cooling channel
geometries.
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(h) rejected:
volume fraction
0.18 (limit 0.20-0.70)

(e) rejected: (f) rejected:
disconnected thin wall
no inlet-outlet path wall = 2.0 px (limit 3)

Fig. 2 Generated samples. (a)—-(d) accepted; (e)—(h)
rejected by the connectivity, wall-thickness, isolated-
fluid, and volume-fraction gates.
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Fig. 3 Foldable assembly. Mirroring alternate tiles
connects the outlet of one tile to the inlet of the next;
dashed lines mark fold lines, each crossed exactly once.
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    x  t =      𝛼 ¯  t   x 0 +  1 −     𝛼 ¯  t 𝜀


  𝜀 ∼ N ( 0 , I )
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      x ^ 0 = (   x  t −  1 −     𝛼 ¯  t   𝜀 ^ ) /      𝛼 ¯  t
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  v =      𝛼 ¯  t 𝜀 −  1 −     𝛼 ¯  t   x 0


      x ^ 0 =      𝛼 ¯  t   x  t −  1 −     𝛼 ¯  t   v ^

