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8530 km
13,200 km 

• Calculate Impulse DV and Propellant Mass 
Required to Circularize Final Orbit

15 Points Total!16
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a.1) Continuous Small Thrust, Simulation (6 pts)
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a.2) Continuous Small Thrust (1 pt) 
Simulation



MAE 5540 - Propulsion Systems

a.3) Continuous Small Thrust, Simulation to 
Hohmann Transfer Comparisons (1 pt)
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a) Continuous Small Thrust, Simulation to 
Hohmann Transfer Comparisons

DV and Consumed Mass, Including Kick

a.3) Impulsive Hohmann Transfer … 
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Impulsive Hohmann Transfer (cont’d)

…. Small thrust transfer comparison ….

• Compare to continuous thrust transfer
Propellant Mass kg

Continuous Thrust
Transfer

Propellant Mass kg

Impulsive Thrust
Transfer

Burn 1
Isp = 2000 sec
F    = 10 N

70.18 kg 45.95 kg

Burn 2
Isp = 270 sec
F    = 2000 N

7.48 kg 266.80 kg

Total 77.67 kg 312.75 kg

Not even close! .. Not impulsive transfer
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Part b.1) Continuous Large Thrust Analysis (3 pts)

• F = 2000 N, Isp = 270 sec

• Continuous First Burn

• Terminate Thrust 
When a•(1+e) ~ 13,200 km

• •Impulsive Second (Kick) Burn

• Required Mfinal = 1000 kg

Continuous Burn

Impulsive Kick Burn
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Part b.1) Continuous Large Thrust Analysis
• à Calculate

• Propellant Mass Required 
for Continuous Transfer 
Burn

• DV, Propellant Mass 
Required for Impulsive Final 
Kick Burn

• Mfinal = 1000 kg

Continuous Burn

Impulsive Kick Burn
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Part b.2) Large Thrust Hohmann Transfer 
Analysis (1 pt)

270 sec

Short-Duration (compared to orbit 
Period), Non-impulsive burn

and DV Calculations
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Part b.2) Large Thrust Hohmann Transfer 
Analysis
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Part b) Large Thrust Hohmann Transfer 
Analysis

• Compare to one-burn continuous thrust transfer
Propellant Mass kg

Continuous Thrust
Transfer

Propellant Mass kg

Impulsive Thrust
Transfer

Burn 1
Isp = 270 sec
F    = 2000 N

383.71 kg 382.574 kg

Burn 2
Isp = 270 sec
F    = 2000 N

265.88 kg 266.80 kg

Total 649.59 kg 649.374 kg

So even though the first burn was almost 10% of total TOF 
(508 sec), Impulsive assumption is pretty darn good!! 

0.033% Error
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• Part c.1) Two-Burn Grand Challenge (2 pts)

Terminate Burn 1 Thrust When
Rapogee = a•(1+e) ~ 13,200 km
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• Part c.1) Grand Challenge

Terminate Burn 1 Thrust When
Rapogee = a•(1+e) ~ 13,200 km
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• Part c.1) Two-Burn Grand Challenge

• Terminate Burn 2 Thrust Final
Orbit Rapogee ~ 13,200 km

• You Decide When 
(or Where) to Initiate 
Second Burn
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c.2) Final Summary (1 pt)
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Impulsive Hohmann Transfer (cont’d)

…. Large thrust transfer comparison ….

• Compare to two-burn continuous thrust transfer

Propellant Mass kg

Continuous Thrust
Transfer

Propellant Mass kg

Impulsive Thrust
Transfer

Burn 1
Isp = 270 sec
F    = 2000 N

382.27 kg 382.574 kg

Burn 2
Isp = 270 sec
F    = 2000 N

262.08 kg 266.80 kg

Total 644.35 kg 649.374 kg

0.8% Error

So even though the accumulated burn time (853 seconds) 14% of total TOF, 
Impulsive assumption is pretty darn good even for dual continuous burn.! 



+ 1 Point for neatness and completeness of 
presentation/report
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Project hints
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