
Abstract—Cargo parachutes were tested under varying condi-
tions to prevent entanglement of the wires connecting each para-
chute to the cargo and to reduce the costs of testing new para-
chutes. By altering the velocity of the upward draft and the mass 
of the cargo, the angle between parachute chord and the fluid 
dynamics of each situation are calculated. 

I. INTRODUCTION
The Parachute Project at Stony Brook University aims to test the 

safety of military equipment by running simulations and thus re-
duce the cost of field testing of such equipment. Utilizing the com-
putational library named FronTier++, it can replicate the actions 
of a real parachute in different conditions. It uses a spring-mass 
model for the simulation of parachute inflation, and the front track-
ing method to model the movement of the canopy surface[1]. It 
has many different applications such as porosity modeling, fabric 
collision, and supersonic inflation of parachutes. This project uses 
this library to analyze the G11 parachutes used in cargo delivery.

The goal of this research is to optimize the G11 cargo parachute 
and reduce the entanglement of parachute chords during its de-
scent. The two key variables found are the velocity of the upward 
draft and the mass of the cargo load.

II . METHODS
     These G11 parachutes start off as a flat, circle of diameter 100 

feet and are often used in parachute clusters. Because each para-
chute in the cluster is used to support and balance the mass of the 
cargo, it critical that they all deploy during the initial inflation pe-
riod. The standard cluster is around 3 parachutes.

Six different payloads starting from 200kg to 1200kg were tested 
and analyzed and the velocity was kept constant at 3 meters per 
second. To test the G11 parachute under different conditions, six 
different fluid velocities were used from 3 m/s to 18 m/s and pay-
load was kept constant at 200kg.

Parachutes were modeled on a three-dimensional graph and the 
different conditions were compared by finding the angle between 
each parachute chord and the Z-axis. For each different cargo mass, 
three different angle measures were obtained because a cluster of 
three parachutes was used. By graphing the average of the three 
angles, the effect of different cargo masses was analyzed.

III . DISCUSSION AND RESULTS
     As the payload increased, the angles of each parachute clus-

ter decreased meaning that each individual parachute experienced 
less movement. The data shows that a heavier payload would 
work better in preventing entanglement. A larger cargo mass also 
reduced the wave-like motion of the strings because the chords ex-
perienced fewer oscillations. 

During the fluid velocity trials, the average angle of each para-
chute chord increased with a higher upward draft on the para-
chute. With higher upward velocity, the force pulling on each para-
chute decreases making them more mobile. The parachutes also 
experience less tension and drag as shown in the velocity vector 
model (Figure 1). Since these red arrows are not found on other 
graphs with higher velocities, a lower upward velocity is better for 
the G11 parachute.

Figure 1: This is the velocity graph of a G11 parachute under tension

Another result of a high fluid velocity is that the parachute 
travels upward instead of downward. This occurrence happens 
because of the parachute’s inflation time. When the parachute is 
not fully inflated, it will travel downward with the cargo. After it 
inflates, the whole system starts to move upward.

IV. CONCLUSION
     This study shows that a larger payload and a smaller fluid 

velocity optimizes the performance of the G11 cargo parachute. A 
larger payload would result in fewer cycles of the wave-like motion 
of the parachute chords. A slower fluid velocity would increase the 
tension experienced by the parachutes and allow for a quick de-
scent for the cargo weight. 
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