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- Create equations for delta v and trip
time as functions of power, mass,
specific impulse, and efficiency

- Develop excel-based spacecraft model
N including mass and costs for all
subsystems




- Utilized SEPSPOT, MATLAB, and Excel

- Cases vary by orbit, specific impulse,
efficiency, shadowing, and power
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Figure 1. Power versus AV for GTO to GEO with Figure 2. Power versus AV for GTO to GEO with
shadowing on. shadowing off.

Figure 3. Trip time in terms of acceleration for Figure 4. Trip time in terms of acceleration for
GTO to GEO shadow on. GTO to GEO shadow off.




Delta V

Trip Time

as a function of start mass, power, efficiency, and
specific impulse:




0.44In(a) + 5.6203

t = (c)(2x10 :)(mZI;i) 1.018




We have to look at mass utilization and

the time-value of the mission to find
the optimal solution.
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« Power

- Start mass

- Specific impulse

- Efficiency

- Cost

- Revenue ($k/kg) of payload

- Launch costs (for specific vehicles)
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Propulsion Wet Mass, kg 7339566. This was found by adding the tank
mass, the propellant mass, and the total propulsion
SEP Radiator Mass, kg 76669319, This was found by subtracting the
from | and multiplying it by the

r temperature to the
rth and the environment temperature to the fourth,
iding it by two, and multiplying it by the ra

Battery Mass, kg

Power BOP Mass, kg 40. This is an estimate.

Avionics Mass, kg 50. This is an estimate.

Dry Mass w/o Structure and Tanks, kg 12.7709984. This is the sum of the total propulsion
hout tank, the array mount and tilt mass,

the SEP radiator mass, the battery mass, the power
BOP mass, the avic . and the solar array

Structure Mass, kg
ercentage by the sum of the dry mass
ucture and tanks and the tank mass.

Ideal Final mass, kg 2. This was found by taking the
¢ product of 1000 and the AV a
the reciprocal of the gravitational constant multipl
impulse and mult

Starting specific power, Wikg

Starting accelerat
¢ calculation was 2 times the efficiency
the spacecraft divided by g, the initial
mass, and the specific impulse.
Total Propeliant Mass, kg 373.71386]. This is
added to the diffe

Propellant Residual Mass, kg 27712275, This is the difference of the start and
final spacecraft mass multiplied by the propellant

Reguired Propellant, kg

Tank Mass, kg
Tnp Time, Days

Total SEP Wet Mass, kg 740201. This is the sum of the dry mass
without the structure and tanks, the structure mass,
the tank mass, and the propellant mass.

Non-SEP Mass, kg 2 259799. This is the total SEP wet mass

i from the initial mass.

Partial SEP Cosz, SK 94,220.71. This is the sum of costs of the solar
array, the product of the hardware per string and the




Atlas V 551

$190 million

Falcon 9

$61 million
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¢ 2+0 (maximum) e 241 (maximum)
o 3+1 (maximum) ® 5¢1 (maximum)
o 1041 (maximum) —2+0

2+1

S+1

Specific Impulse, seconds

thruster quantity




Will be used to guide future space
architecture assessments.
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thank you!
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