Towards a “concurrent design facility (CDF)”
for nanosatellites: a back-of-the-envelope calculation
of the overall energy budget of OUFTI-1
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Check that EPS Is correctly designed to support D-STAR communications
Eors. orov = Eginit T Psc Tsun Worst-case orbit:
Eorp. cons = Egfinal T Prix Tore T Pvar Tcowm Torg = 103 min
Toyny = 66 MiIn

Tore = Tsun T TecL Tecl = 37 min

Pyar = 14min \
Pex = 37min 1 Prx = 66min
J Battery discharge - 37min 1 Battery charge - 55min 1 Shunt = 11min
Bat = 100% Bat = 91% Bat = 87% Bat = 100% Bat = 100%
Pyar = 22Min
Pex =~ 66min Pex = 37min
Shunt = 10min Battery charge - 21min Shunt - 13min Battery discharge - 37min
Bat=100%  Bat=100% Bat = 95% Bat = 100% Bat = 100% Bat = 93%

Peix = PsaveixNaav + Povex/Nsy = 1.32 W Pyug = P 3yvar/Naay = 3.92 W

EPS = Electrical Power Supply

OBC 1 RX OBC 2 RX TX
OBC = On-Board Computer (defaurt) | | MeaS AX.25 tackup)| | BN D-STAR | | D-STAR

BCN = Beacon
Meas. = Measurements
RX = Reception Prxs
Tx = Transmission Prys
Gas V..
Uplink Downlink | Gas
AX.25 D-STAR AX.25 D-STAR BCN
P, =50 dBm P = 44 dBm P.<=281dBm |P;<=288dBm P ¢=20dBm | ™,
G,c = 12.8 dBI G, = 12.5 dBi G,s = 2.2 dBI G,s = 2.2 dBI G,s = 2.2 dBI
L-c = 153.4 dB L-c = 154.8 dB L-c =143.9dB L =145.3 dB L = 148.8 dB
G,s = 2.2 dBI G,s = 2.2 dBI G,c = 18.5 dBI G, = 10.9 dBI G,z = 10.9 dBI
Prs =-100dBm | Pg,.c =-104.4 dBm |Pg,; = -105.4 dBm P, =-110.7 dBm | P, = -115.6 dBm

Margin =16.9dB | Margin=21.9dB | Margin=7.5dB | Margin=13.1dB | Margin =19.5 dB
G = Ground, S = Satellite
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The Space Environment Information System
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