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DESIGN AND STRUCTURAL ANALYSIS
OF DOME ENCLOSURE FOR TRACKING ARTIFICIAL SPACE OBJECTS
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ABSTRACT

We have been making dual dome enclosures which are useful to track artificial space objects at
SSNT (Space Science and Technology Lab.) Kyung Hee University. We verified the safety of the dome
enclosures using basic design and structure analyses before manufacturing them, and then performed an op-
timization analysis for economic and safe systems. The dome enclosure has a fully-open type structure to
smoothly operate a telescope made in the style of altazimuth mount with very fast tracking. It is also de-
signed to be safe against extreme weather conditions. The general structure of the observatory system con-
sists of the dual dome enclosures at the top of a container. For the structural analyses, we consider the
following two methods: (1) gravitational sustain analysis - how the structure supporting the dome withstand
the weight of the dome. and (2) wind load analysis that considers the effect of the wind velocity at the
region where the observatory is located. The result of overall deformation is found to be less than
0.55Imm and the result of equivalent stress is found to be 20.293Mpa, indicating that the dual dome sys-
tem is reasonably designed. This means structurally to be safe.
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Index Specification
Size 2210mm(W) x 1886mm(H) x 2491mm(D)
Weight 722kg
Units Dome Structure, Cover, Oil pressure units
Materials Structural Steel, Stainless Steel
Operation/Con Manual / Oil pressure driving
trol mode
Temp. &
Humidity Set up Air Conditioner & Dehumidifier
Control
Opening or

<
Shutting Time 60 sec

Field of View
Opening
Prevention
Units

All sky except 20 degree from horizon

Latch system, Checking valve unit
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A= o] 7B ZF %5 (m/sec) 2 =FE

35(A) | 35(B) | 35(C) | 40(C) | 45(C) | 50(C)

0 30 60 100 140 190 240
10 40 70 110 150 200 250
20 50 80 120 160 210 260
30 60 90 130 170 220 270
40 70 100 140 180 230 280
50 80 110 150 190 240 290
60 90 120 160 200 250 300
70 100 130 170 210 260 310
80 110 140 180 220 270 320
90 120 150 190 230 280 330
100 130 160 200 240 290 340
100-150 140 170 210 250 300 350
150-200 150 180 220 270 320 390
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