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The RIT Launch Initiative’s KONG is designed to compete in the 10,000 ft. Commerical
Off-The-Shelf propulsion category. KONG features a single-bay recovery system, the team’s
first networked modular flight computer, and a payoad ANNE deployed at apogee that will
evaluate the performance of an airbrake design and demonstrate a reefed parachute recovery
concept.

I. Nomenclature

Cp = Drag coefficient

D = Parachute diameter

A = Cross-sectional area

v = Descent rate

po = Free-stream density at ground level
p = Free-stream density at altitude

I1. Introduction

The RIT Launch Initiative is a multidisciplinary student organization that applies the principles of rocket design
and manufacturing for learning and competition. The team aims to prepare students for excellence in aerospace, to
conduct novel research and development, and put RIT at the forefront of the emerging space push. This year the team
has expanded, introduced numerous new projects, and made great strides towards becoming a leading competition team
in the college of engineering here at RIT. The team has successfully flown four L3 rockets, twelve L2 rockets, and has
certified over 70 members to fly L1 rockets under the National Association of Rocketry (NAR). Additionally, several
team members hold individual L2 high-powered rocketry NAR or Tripoli certifications.

RIT Launch is split into 5 primary project teams, each consisting of 6 to 40 members, the IREC competition rocket
being just one of these teams. The IREC team is then split into 4 subteams: Structures, Recovery, Avionics. and
Payload. Each of these subteams consist of a single lead and multiple student engineers. These subteam leads report to
the project lead and director of operations, who, along with the safety officer, oversee full development of the project.
The project as a whole also reports to the executive board, which consists of technical experts that review designs and
designate funding.

This will be the team’s fifth year attending the Spaceport America Cup. The team will be competing with a 10,000
ft apogee rocket with Commercial off the Shelf (COTS) solid propulsion system. This year’s KONG (Fig. [T) will
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demonstrate a single-bay recovery, student researched and developed (SRAD) modular flight computer, and a payload
that will demonstrate a different single-bay recovery method and measure the performance of an airbrake system for use
in future rockets.

Fig. 1 KONG External Geometry and Appearance

II1. System Architecture Overview
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Fig. 2 KONG Internal Layout

A. Propulsion

1. Overview

We chose to use a COTS Aerotech M2500T solid rocket motor as our propulsion system, whose key parameters are
given in Table[T3] The high thrust of the motor allows the rocket to meet a sufficient off-the-rod velocity and reach a
target altitude of 10,000 ft. Initial simulations using OpenRocket project a final apogee of 10,300 ft and stability of 2.01
cal. We considered motors with varying combinations of burn time and thrust and found that longer-burning motors
than the M2500T overshot the target and add enough weight to make the rocket unstable.

2. Simulations

We performed flight simulations using OpenRocket and RAS Aero II. OpenRocket is used to virtually design the
rocket and simulate the trajectory of the rocket. We use a RASAero Il model as a secondary source of validation as it
provides more accurate flight estimates and is more accurate at higher speeds. The results are shown in Table[T]

Table 1 Flight Simulation Comparison

Apogee (ft) | Maxium velocity [ft/s] | Maximum acceleration [ft/s?]
OpenRocket 10,336 887 275
RASAero I 10,654 898.2 275.3

Figures [3] and [4] give the altitude profiles simulated by OpenRocket and RASAero, respectively.
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Fig. 4 RASAero II Altitude Plot

Both simulations yield similar results, however, RASAero II predicts a higher apogee. Additionally, we were able
to simulate a drogue streamer using OpenRocket. We used a 4 ft. parachute to simulate a streamer in the the RASAero
II model.

B. Aero-structures

1. Nose Cone

The team chose to use a 5:1 tangent ogive nose cone due to its high performance in the subsonic and transonic
regimes and because of prior success in manufacturing similar nose cone geometries. Tangent ogive nose cones are
commonly used in high-powered rocketry for this balanced performance and relative ease of modeling and construction.
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