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g S S S

AT Analysis

ABS 1 Acrylonitrile butadiene styrene
CDH i Communication and Data Handling
D i Demonstration

DCS i Descent Control System

EPS i Electrical Power Subsystem
EPSR-Electrical Power Subsystem Requirement
FSWi Flight Software

GCS i Ground Control System

GS 1 Ground station

| T Inspection

PCB 1 Print Circuit Board

T1 Test

VM1 Verification Method

RTC i Real Time Clock

SPIi Serial Peripheral Interface

GPS 1 Global Positioning System
REQ T Requirement

SS i1 Sensor Subsystem

SSR- Sensor Subsystem Requirement
CONOPS i Concept of Operations

EEPROM i Electrically Erasable Programmable Read Only Memory

I2C 7 Inter i Integrated Circuit
MCU i Microcontroller Unit
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AC I Personal Computer
AM 1 Random Access Memory
SB i Universal Serial Bus
UI'T Graphical User Interface
ED i Light Emitting Diode
DR 1 Light Dependent Resistor
N T Requirement Number
RN T Subsystem Requirement Number
DC i Analogue to Digital Converter
C i Direct Current
UT Inertial Measurement Unit
- Gram
- Voltage
Pa- Hectopascal
PS- Frame Per Second
GA- Video Graphics Array
XGA- Ultra eXtended Graphics Array
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AD - Secure Digital
ART - Universal Asynchronous Receiver/ Transmitter
Z - Hertz
WN - Power On
- Revision
P10 - General Purpose Input Output
OIC - Small Outline Integrated Circuit
E Integrated Development Environment
P-SMA - Reverse Polarity SubMiniature version A
CSV - comma-separated values
PL - General Public License
BHS i Aero Breaking Head Shield
SCII- American Standard Code for Information Interchange
ro - Professional
O Input/Output
CTU - Next Generation Configuration Platform for XBee/RF Solutions
- -Identification
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ANNUAL BANSAT COMPETITION

The purpose of this section is to introduce the reviewer to the overall requirements
and configuration of the CanSat. This provides a basis for the details presented in
the subsystem sections.

Systems Overview

Muzaffer DUYSAL
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Mission
The CanSat shall consist of the probe containing the electronics and egg and a detachable heat shield.

Mission Objectives

A CanSat is composed of two parts: A heat shield and a probe.
Heat shield protects the probe, which performs the desired mission.
The launched CanSat will leave the rocket when the rocket arrives at 670 meters between 725 meters.
The heat shield will be opened after the CanSat leaves the rocket
Cansat (Heat shield and Probe) will fall push toward ground rapidly 10-30 m/s
A Heat shield must open towards the direction of descent. Tumble is not allowed.
A Stability will be verified with a tilt sensor.
A Probe and Heat shield will be separated at 300 meters.
A Probe descent rate of 5 meters/sec with parachute.
A Probe will fall with the egg.
Probe will collect air pressure and external temperature data.
Battery voltage, GPS position and a tilt sensor for stability verification during descent.

A While the probe is landing, the audio beacon will start singing.
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Bonus Objective
A\ camera with a minimum resolution of 640x480 should be used to take photos of the ground.
dd a color video camera to capture the release of the heat shield and the ground
during the last 300 meters of descent.
he camera must be activated at 300 meters.

We have our own website(www.grizu-263.space)
We have social media accounts such as instagram, facebook, twitter, linkedin, and patreon.

A This year our goal is to rank among the top five.

External Objective
A
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m System Requirement Summary
(1 of 4)

CANSAT COMPETITION

Requirement Requirement Rationale Priority VM
e AT D
RN#1 Total mass of the CanSat (probe) shall be 500 grams +/- 10 Competition HIGH

grams. Requirement 0

Competition MEDIUM
RN#3 The heat shield must not have any openings. Requirement n n

The probe shall not tumble during any portion of descent. Competition HIGH
RN#5 Tumbling is rotating end-over-end. Requirement N N n
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m System Requirement Summary
(2 of 4)

CANSAT COMPETITION

Requirement Requirement Rationale Priority VM

Number

RN#7 The probe shall hold a large hen's egg and protect it from damage Competition HIGH n n n
from launch until landing. Requirement

The aero-braking heat shield shall not have any sharp edges to Competition n n
RN#9 cause it to get stuck in the rocket payload section which is made Requirement MEDIUM
of cardboard.

The rocket airframe shall not be used to restrain any deployable Competition n
RN#11 parts of the CanSat. Requirement MEDIUM

n

RN#13 The CanSat, probe with heat shield attached shall deploy from the Competition
rocket payload section. Requirement MEDIUM
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m System Requirement Summary
(3 of 4)

CANSAT COMPETITION

Requirement Requirement Rationale
Number

RN#16 Each team shall develop their own ground station. Competition HIGH nn
Requirement

During descent, the probe shall collect air pressure, outside air Competition HIGH
RN#25 temperature, GPS position and battery voltage once per second Requirement
and time tag the data with mission time.

15
-]

RN#28 XBEE radios shall be used for telemetry. 2.4 GHz Series 1 and 2 Competition nn
radios are allowed. 900 MHz XBEE Pro radios are also allowed. Requirement MEDIUM
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m System Requirement Summary
(4 of 4)

CANSAT COMPETITION

Requirement Requirement Rationale Priority

Number

RN#32 Each team shall develop their own ground station. Competition MEDIUM
Requirement

The ground station shall include one laptop computer with a minimum of Competition HIGH n n
RN#36 two hours of battery operation, XBEE radio and a hand held antenna. Requirement T
RN#38 Both the heat shield and probe shall be labeled with team contact Competition HIGH n
information including email address. Requirement

RN#44 The descent rate of the probe with the heat shield released and Competition HIGH n n
parachute deployed shall be 5 meters/second. Requirement
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System Level CanSat Configuration
Trade & Selection

CANSAT COMPETITION

Configuration 1
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System Level CanSat Configuration &2 {\(
Trade & Selection

Figure 2 Figure 3 Figure 4

CANSAT COMPETITION

Figure 1

Figure 1 shows how the system is seen as soon as the heat shield leaves the rocket.
The heat shield in the rocket is triggered by the light sensor and the burned wire melted
using the resistor and the arms are opened. Figure 2 shows the cross sectional area of
the heat shield. Figure 3 and Figure 4 shows the system after the arms are opened.

23
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System Level CanSat Configuration
Trade & Selection
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Configuration 2
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Trade & Selection ,i
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Position 1 Position 2 Position 3

As soon as the heat shield is removed from the missile, it will be as shown in position 1. The heat
shield opening system is triggered by the burned wire which is melted by the resistors method and the
heat shield is opened with spring and slider joint mechanism as shown in position 2. Since the center
of gravity is close to the heat shield nose, it will take the third position immediately after the second
position.
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System Level CanSat Configuration
Trade & Selection

CANSAT COMPETITION

Configuretion 1 Configuretion 2

X \

We are selecting Configuration 2 because in Configuration 1, it is difficult to adjust the angle of the arms.
Besides, Configuration 2 is more stable during the decline, has a better strength, and all arms open
symmetrically.
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o Immediately after the payload leaves of the rocket. 3 - - parachute
N [ e
700mN25 m E
I Electronic
Heat sheld + probe . ' -
“
I
42 cm
300m ¥
Egg protect

heat shield when separation
from probe

->» batteries

Probe separation
springs

Heat shield + Probe
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