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Heat Flux Analysis of Lunar Lander for Potential Landing Candidate Area
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ABSTRACT

The thermal environment on lunar surface is more severe than that of earth’s surface or
low earth orbit because of the long daytime and nighttime due to 28 days of rotation cycle of
moon. Thus, analyzing heat flux on lunar lander at potential landing sites is important to
determine the landing site in its initial design phase. In this study, thermal model of lunar
regolith that can simulate lunar surface temperature was constructed for analyzing thermal
characteristics according to the potential landing sites of lunar lander. The heat flux analyses
were performed various latitudes of equator, mid-latitude, polar regions, lunar mare and
highland. In addition, we also investigated the heat flux of lunar lander when it is landed on
adjacent area to hill.
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Table 1. Lunar Thermal Environmental
Conditions in Daytime and
Nighttime[6]

Daytime Nighttime
Parameter (Hot) (Cold)

1,420 0

(Subsolar )
Peak) (Dark Side)

Direct Solar(W/m?)

Albedol8] 0.076~0.297

0
(Dark Side)

1,320
(Subsolar
Peak)

52

Planetary IR(W/m?) (Dark Side)

Pole _ _
(Lat. 90" a3 63

Surface
Temperature
(°C)I9]

Mid-latitude

(Lat, 45" I 143

Equator 122 -158
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Fig. 1. Potential Landing Candidate
Areas on Moon [11]
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Fig. 2. Thermal Model of Lunar Regolith
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Table 2. Thermal Properties Applied for Apollo 17
H —&— Analysis
Analysis 150 y
Parameter Highland \ Lunar Mare 100 i
Conductivity o T ETNG .
| o) Eq. 1(Fluff) / Eq. 2(Regolith) ooui N\ ’ N
Physical Spaillilc/cg)e at 1,050 E / ]
Property 5 9 .:.: T i
(kzr/‘rf:% 1,000(Fluff) / 2,000(Regolith) ) S - J
Thermo-| Apsorptivity (a) 0.703 0.924 g 100 e
Optical =
Property | Specularity 0.297 0.076 150 P
(Fluff) — —— o |
[10] Emissivity (e) 0.97 200‘
) 0 100 200 300 400 500 600 700
Time (hr)
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Fig. 3. Comparison of Analyzed Lunar
Surface Temperature at 20°
Latitude with In—situ
Measurement Data of Apollo 17
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Table 3. Summary of Analyzed Average Heat Flux with Various Potential Landing Candidate Areas

. . . . Average Heat Flux (W/m?)
Landing Site | Latitude Region
+X -X +Y -Y +Z -Z Total
Case 1 0° Highland 510.3 508.1 84.5 94.3 813.8 115.7 2126.7
Case 2 0° Lunar Mare 427.3 427.5 28.2 37.0 818.6 30.3 1769.0
Case 3 45° Highland 507.6 502.6 479 7221 595.5 118.9 2494.6
Case 4 45° Lunar Mare 436.5 432.9 16.5 630.8 594.7 28.4 2139.8
Case 5 88.5° Highland 3731 370.1 1.7 1004.9 16.1 4.7 1770.7
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