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Systems Overview
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m Mission Summary
Main Objectives Bonus Objective

A payload which simulates space probe
(CanSat) entering a planetary atmosphere shall
sample atmospheric properties, wind velocity,
heading angle and shall send sample data to
ground station via transmitter module.

A Capturing the release of the heat shield and
the ground during the last 300 meters of
descent with a video camera is attempted
due to higher possibility of success and
weight advantage.

A Just after payload is deployed from rocket,

payload shall open the aero-braking heat-shield. ] ]

A The descent rate shall be kept at 10 to 30 External Obj ectives
meters/sec till 300 meters.

A The payload must maintain a stable orientation
while heat shield is limiting CanSat velocity
during descent. For that, external mechanisms
can be used.

A At the 300 meters, heat-shield shall be released
from probe and parachute shall be opened. After
that, descent rate shall be kept at 5 m/s.

A Egg shall remain intact from forces which will
occur during flight .

A Stoppage of data transmission and initiation of
audio beacon after landing.

A Recovery of probe and heat-shield.

A Funding for projectods har
needs.

A Funding for flight tickets which covers round
trip from Istanbul, Turkey to Texas, USA.

A Promoting APIS R&D with CanSat Competition
and scientific developments achieved. The aim
IS to gain reputation in our home university and
in Turkey.

A Organizing social activities which includes
BBQ parties, musical activities, studio
recording to improve relationship between
team members.
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m System Requirement Summary (1/4)

Requirement Rationale Parent Children Priority
n_--- AI]TID

Total mass of the CanSat (probe and
SY-1 heat shield) shall be 500 grams +/-10 Creq BR-1 MS-1 Very High n
grams.

To simulate to

The aero-braking heat shield shall be .
prevent heating of

used to protect the probe while in the

SY-2 ocket only and when deployed from HEES el ERE MISHE Ve Al n
decrease the
the rocket.
descent rate.
Sy-3 The r_\eat shield must not have any Creq BR-3 MS-7 Very High Iy
openings. ANt
The probe must maintain its heat shield .
SY-4 irientation in the direction of descent. i BR-4 DEs ety il (T o
Sy-5 The probe shall not tumble during any Creq BR-5 Very High =

portion of descent.

CanSat shall fit in a cylindrical envelope
SY-6  of 125 mm diameter x 310 mm length, Creq BR-6 MS-2 Very High nn
including tolerances.
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m System Requirement Summary (2/4)

Requirement Rationale Parent Children Priority
--- AlITD]

The probe shall hold a large hen's egg To simulate the
SY-7  and protect it from damage from . . BR-7 MS-9 Very High n
: . delicate vehicle. -
launch until landing.

The heat shield shall not have any sharp

SY-8 edges.

Creq BR-9 Very High n n

. To distinguish the
SY-9 The heqt shield shall be a florescent CanSat clearly BR-10 MS-5 High .
color, pink or orange. . -
during descent.
The rocket airframe shall not be used to
SY-10 restrain any deployable parts of the Creq

CanSat.

BR-11 :
BR-13 Very High n

The rocket airframe shall not be used as .
G part of the CanSat operations Sicle BR-12 Very High : L
The aero-braking heat shield shall be
SY-12 released from the probe at 300 Creq BR-14 MS-10 Very High n nn

meters.

The probe shall deploy a parachute at

Ve 300 meters.

Creq BR-15 MS-11 Very High n nn
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m System Requirement Summary (3/4)

ANNUAL EANSAT COMPETITION

Requirement Rationale Parent Children | Priority Iﬂlﬂ
BR-16
All structures and components shall To secure the BR-17
SY-14  survive30 Gs of shock and 15 Gs Cansat BR-19 MS-12 Very High n N
acceleration. operations. BR-20
All electronic components shall be
enclosed and shielded from the e strength(_an
SY-15 : : . CanSat against BR-18 DCS-1 High n n
environment with the exception of - -
external forces
sensors.
All mechanisms shall be capable of
SY-16  maintaining their configuration or states  Creq BR-22 BR-21 High n n
under all forces.
SY-17 Flammable and explosive substances Cre BR-23 BR-24 Verv Hiah o
should not be used in mechanisms. a yHi9 -
SY-18 During descent, the probe shall transmit Creq BR-26 CDH-1 Very High i
all telemetry. -
SY-19 XBEE radios shall be used for telemetry Creq BR-28 CDH-4 Very High =l

transmission.
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m System Requirement Summary (4/4) |

ANNUAL EANSAT COMPETITION

Requirement Rationale Parent Children | Priority
AlI[T[D]

Cost of the CanSat shall be under :
SY-20 $1000. Creq BR-31 High

Each team shall develop their own

SY-21 ground station. Creq BR-32 GCS-1 Very High n n
The ground station must be portable so
the team can be positioned at the .

Sl ground station operation site along the i Bl e Al S
flight line.
The probe must include an easily BR-41

SY-23  accessible power switch and a power Creq BR-42 EPS-2 High n
indicator
The descent rate of the probe with/out BR-43

SY-24  the heat shield shall be kept at the Creq BR-44 High n n
desired speed range.

SY-25 A tilt sensor shall be used to verify the Creq BR-49 SS2 Very High N

stability of the probe during descent
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System Level CanSat Configuration
L2 Trade & Selection (1/2)

ANNUAL BANSAT COMPETITION

Configuration 1 i

U Aero-brakingheats hi el d
opening mechanism is
inspired by umbrella.

U Spring is used to
deployment of heat shield.

U Heat shiel dos
designed curved to
decrease number of
mechanism that will be
used.

U All of the structurel parts are
made up of 3D printed
materials.

6& m2

725 /mnm ===
eyladrial wiclpls lerg s,

HNON) CONS

A Bad aerodynamic
structure
A Hard to assembly

A Good control of heat shield and
parachute

A Tumbling is controlled due to
lower center of mass. (CREQ 5)

A Easy component
manufacturing.

S

Configuration 2

U Payload was sketched to be convenient
aerodynamic structure.

U Heat shield is deployed through elastic band
which tensile between two hook.

U Heat shield is deployed
itShrough servo
Electronics are located
top of probe.
U Probe structure is made
up of fiberglass
container.
U Layers and heat shield
parts are made up of 3D
printed material.

PROS CONS

A Light A Higher risk of heat shield
A Good aerodynamic failure
structure A Center of mass is at upper
part of probe
A Bonus objective is harder to
achieve
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by System Level CanSat Configuration “§& i\(
29 Trade & Selection (2/2) i

Configuration 1 (SELECTED)

A Access to electronics is easy,electronic layer will be isolated from
outside after installation is completed.

Great number of parts of payload will be manufactured by 3D
printer which is easy and time efficient.

Tumbling will be prevented by keeping center of mass at bottom
Probe will be harmed less when the collision occured.
Deployment control and heat-shield release is more efficient.
Parachute deployment mechanism will work by cutting the ropes
that hold stowed parachute.

Attachment points would not be a problem during operations are
carried out.

>\

> > >

>\
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7OIn/nA Physical Layout (1/4)

PROBE

Parachute —

Top View

Parachute stowed
section

Skeleton Egg protection cantainer

Layer Servo for parachute deployment mechanism
Switch <« Battery
PCB «— » Transparent layer isolating electronics

Servo for control heat Camera

shield operations
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nikn Physical Layout (2/4)

CANSAT COMPETITION

PROBE

Deployed Configuration
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J0In/n~ Physical Layout (3/4)
HEAT SHIELD l |
Outer rods

Legs
Main rod
Little rods <

Moving

attacher

Spring Fixed attacher
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JO0nin, Physical Layout (4/4)

19 mm I )
114 mm
x 251 mm
78 mm
40 mm I
C 925mm 41.36 mm 35 mm
- . Thickness:
120 mm 3 mm
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AN NSAT COMPETITION

E

3.Rocket reaches
Ximum range
>

]

73 The heat shield ™

1.Rocket takes off stops transmission,

5 A : initiates beacon and
is‘ready for:

‘. -recovery, -
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NSAT COMPETITION

ATeam briefing.

AElectronic and
mechanical integrity
checks

ACompetition area
arrival.

AGCS set up

ADouble check for
final CanSat integrity
configuration

\_

J

APlacement of Cansat
into rocket payload
section.

ALaunch, and events
of CONOPS
(previous slide).

ATelemetry data
obtaining and .csv
file creation via GCS
software. (Steps 4,
5, 6b in previous
slide)

ARecovery of probe and
heat shield with
indicators fluorescent
color, GPS telemetry
and audio beacon.

AReturning to GCS.

AAnalysis of sampled
data.

APreparation of PFR.

APFR presentation to
jury.

- J
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Launch Vehicle Compatibility (1/2) |

A Rocket payload dimensions based Creq: Launch Configuration
A Height: 310 mm
A Diameter: 125 mm

A CanSat dimensions:
A Height: 300 mm
A Diameter: 120 mm

A Heat shield dimensions after deployment:
Diameter: 220 mm
A Height: 287 mm

A Parachute dimensions after separation:
Diameter: 450 mm

A CanSat design has selected to be thinning through rocket nose cone to reduce
possibility of deployment failure.
Margins left for secure deployment are examined in following slide.
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300 mm Total length of CanSat

< > y
T e Nl ———
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X

120 mm 40 mm
CanSat
diameter

v

+—>
19 mm allocated space for parachute
Margins:

A Longitudinal(x axis): 10 mm
9 ( ) - Dimensions do not extend rocket frame and CanSat have

A Latitudinal(y axis): 5 mm margins ensuring safe fit and deployment
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Sensor Subsystem Design

Burak Berkay KAYA
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m Sensor Subsystem Overview

ANNUAL EANSAT COMPETITION

Sensor Type

Model

Purpose

Air Pressure

Air Temperature

GPS

Power Voltage

Tilt Sensor

Camera

BMP 180

BMP180

Adafruit Ultimate GPS

Arduino Pro Micro

MPU 6050

Turbowing Cylops dvr 3

Air Pressure

Air Temperature

Determination of Location

Battery Voltage

To verify the stability

Video Capture

Presenter: Burak Berkay KAYA
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ANNUAL CANSAT COMPETITION

\E;\“
5@@[&9 Sensor Subsystem Requirements

Requirement Rationale | Parent | Children | Priority -

Creq BR-25 Very High n n

During descent, the probe shall collect air
SS-1 pressure, outside air temperature, GPS position
) and battery voltage once per second and time tag
the data with mission time

A tilt sensor shall be used to verify the stability of
SS-2 the probe during descent with the heat shield Creq BR-49 Very High n
deployed

The probe shall have a color video camera with a Bonus
SS-3 resolution of at least 640x480 and a frame rate of o High n n
Objective & =
at least 30 frames/sec.

The release of the heat shield and the ground
during the last 300 meters of descent must be Bonus

SS-4 captured by the camera and the pictures captured  Objective s [
must be stored on the probe.
The ranges of the sensors shall satisfy the Health :
SS-5 minimum and maximum values during the mission.  Measuring AElr AL
. Health :
SS-6  Sensors must be calibrated. Measuiring High n
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Probe Air Pressure Sensor
Trade & Selection

<

ANNUAL CANSAT COMPETITION

Model | Interface Size Accuracy | Weight | Pressure | Operatin Current Price
Type Range | gvoltage | Consumption

BMP280 12C and 19mm x +1 hPa 13gr 300-1100 1.71-3.6V

SPI 18mm X hPa
3mm
BMP180 12C 14mm x -4 +2 hPa 10gr 300-1100 1.8V-3.6V 3¢ /. 10%
12mm x hPa
0.93mm
BME280 [12C and 19mm x *1 hPa 10gr 300-1100 1.2-3.6V 3.6 tA 25%
SPI 18mm Xx hPa
3mm

Selected Air Pressure Sensor :Bosch BMP180

*BMP180 is compatible with Ardiuno and many microcontrollers.
*Supports 12C protocol.

*Price is affordable.

*Low current consumption.

*Enough operating voltage.
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