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Power Generation Simulation 
w/o ADCS
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Tumbling mode
Estimation from BIRDS 4 Real orbit Data and BIRDS X Test

Parameters Units Values

Solar cell efficiency (cEff) 0.29

Solar constant (sPower, [W/m2]) 1366

Number of solar cells on 
each side

nPX 6

nMX 3

nPY 6

nMY 6

nPZ 0

nMZ 0

Total number of solar cells X,Y,Z 21

Area per one solar cell (cArea, [m2]) 0.003018

Beta angle (deg) 0.3165

Energy generated (mWh) 5022

Parameters Units Values

Power Loss in 
blocking diode (BIRDS-X)

(mW) 242

DC/DC 
converter efficiency 
(LEOPARD)

(ƞ1) 0.93

Battery Losses
(LEOPARD)

(mWh) 110

Energy available 
after losses

(mWh) 4335

(nPX, nPY, nMY)

-X failed

(nMX, nPY, nMY)

+X failed

(nPX, nMX, nM

Y)

+Y failed

18 15 15

4295 3585 3586

3660 3000 3000



Power 
flow w/o 
ADCS
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Power Generation Simulation Nadir Pointing (-X)
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Parameters Units Values

Solar cell efficiency (cEff) 0.29

Solar constant (sPower, [W/m2]) 1366

Number of solar cells 
on each side

nPX 6

nMX 3

nPY 6

nMY 6

nPZ 0

nMZ 0

Total number of solar cells X,Y,Z 21

Area per one solar cell (cArea, [m2]) 0.003018

Beta angle (deg) 0.3625

day_TLE days 22

month_TLE month 2

hour_TLE hours 22

Energy generated (mWh) 7838

Estimation from BIRDS 4 Real orbit Data and BIRDS X Test

Parameters Units Values

Power Loss in 
blocking diode (BIRDS-X)

(mW) 242

DC/DC converter 
efficiency (LEOPARD)

(ƞ1) 0.93

Battery Losses
(LEOPARD)

(mWh) 110

Energy available 
after losses

(mWh) 6954

(nPX, nPY, n

MY)

-X failed

nMX, nPY, n

MY)

+X failed

(nPX, nMX, n

MY)

+Y failed

18 15 15

7273 4636 4024

6428 3976 3407



Power flow Nadir 
Pointing (-X)
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Power Generation Simulation Detumbling
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Estimation from BIRDS 4 Real orbit Data and BIRDS X TestParameters Units Values

Solar cell efficiency (cEff) 0.29

Solar constant (sPower, [W/m2]) 1366

Number of solar cells on each 
side

nPX 6

nMX 3

nPY 6

nMY 6

nPZ 0

nMZ 0

Total number of solar cells X,Y,Z 21

Area per one solar cell (cArea, [m2]) 0.003018

Beta angle (deg) 0.3625

day_TLE days 22

month_TLE month 2

hour_TLE hours 22

Energy generated (mWh) 7686

Parameters Units Values

Power Loss in 
blocking diode (BIRDS-X)

(mW) 242

DC/DC converter 
efficiency (LEOPARD)

(ƞ1) 0.93

Battery Losses
(LEOPARD)

(mWh) 110

Energy available 
after losses

(mWh) 6812

(nPX, nPY, n

MY)

-X failed

(nPX, nMX

nPY, nMY)

+Y 3 

cells failed

(nPX, nMX,

nMY)

+Y failed

18 18 15

5722 4825 1964

4986 4152 1491



Power flow 
Detumbling
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Power Generation Simulation Sun Pointing
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Estimation from BIRDS 4 Real orbit Data and BIRDS X TestParameters Units Values

Solar cell efficiency (cEff) 0.29

Solar constant (sPower, [W/m2]) 1366

Number of solar cells 
on each side

nPX 6

nMX 3

nPY 6

nMY 6

nPZ 0

nMZ 0

Total number of solar cells X,Y,Z 21

Area per one solar cell (cArea, [m2]) 0.003018

Beta angle (deg) 0.3625

day_TLE days 22

month_TLE month 2

hour_TLE hours 22

Energy generated (mWh) 8335

Parameters Units Values

Power Loss in 
blocking diode (BIRDS-X)

(mW) 242

DC/DC converter 
efficiency (LEOPARD)

(ƞ1) 0.93

Battery Losses
(LEOPARD)

(mWh) 110

Energy available 
after losses

(mWh) 7416

(nMX, nPX

, nPY, nMY

)

+X 3 

cells failed

(nMX nPY,

nMY)

+X failed

(nPX, nMX

, nMY, nPY

)

-Y 3 

cells failed

(nPX, nMX

, nPY)

-Y failed

18 15 18 15

5996 3656 6507 4679

5241 3065 5716 4016



Power flow 
Sun Pointing
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Operational 
modes 
consumption

*including a 10% margin
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