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Team ARISAT
	Name 	Year	Major
	Hasbi Sevinc	Junior	Electronic and Communication Engineering
	Eren Durkaya	Freshman	Astronautical Engineering
	Caner Balyemezler	Senior	Electronic Engineering
	Emre Erbuga	Freshman	Control Engineering
	Umit Yelken	Junior	Mechanical Engineering
	Mert Kahyaoglu	Junior	Electronic and Communication Engineering
	Onuralp Çakan	Junior	Astronautical Engineering
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Team Organization
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Faculty Adviser (Gunes Karabulut Kurt)
Team Leader
(Hasbi Sevinc)
Alternate Team Leader
(Mert Kahyaoğlu)
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Hardware System
Mechanic Design
System
Descent Control
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Acronyms
CDH CommunicationandDataHandling
DCS DescentControlSystem
EPS  ElectricPowerSystem
FSW FlightSoftware
GPS GlobalPositioningSystem
RF    RadioFrequency
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Systems Overview
Hasbi Sevinç
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Mission Summary
The Main object:
The 2014 mission simulates a sensor payload traveling through a planetary atmosphere
sampling the atmospheric composition during descent.
Other Objectives:
Cansat shall collect data using sensors. (pressure, temperature, altitude…)
Cansat shall transmit telemetry datas to ground station.
Protecting the egg.
The descent rate of the CanSat shall be 12 m/s above 500 meters.
Container shall release the payload at 500 meters.
After releasing, the payload shall have a descent rate of less than 10 m/s.
Payload must control it’s descent rate without using parachute
Bonus Objective:
Use a three-axis accelerometer to measure the stability and angle of descent of the payload during descent. Sample at appropriate rate and store data for later retrieval.
We decided to choose first bonus because measuring light intensity requires new subsystem. Our system already capable of measuring stability and angle of descent
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CanSat Overview
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Key design decisions:
We used special composite frame
We used a special rail-truss system for prevent lying
We used a special antenna system for better communication: 
Container: On top (Picture 1) 
Paylaod: On bottom (Picture 2) 
We used our own production PCB for cansat which was specially designed for our needs (Picture 3)




Picture 1

Picture 2

Picture 3
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Cost of Cansat
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		Components	Model	Quantity	Unit Price	Price Definition
	Electronic	Pressure  Sensor  (Container and Payload)	BMP-085	2	$19.95	Actual
		Temperature Sensor (Container and Payload)	LM35	2	$2	Actual
		Accelerometer (Payload)	ADXL345	1	$27.95	Actual
		GPS (Container)	GY-NEO6MV2	1	$35	Actual
		Microcontroller (Container and Payload)	ATmega328 	2	$16	Actual
		Buzzer (Container and Payload)	ADL	2	$5	Actual
		SuperCapacitor (Payload)	SAMWHA	2	$1.2	Actual
		Solar Panel (Payload)	Solar Pocket	3	$10	Actual
		Battery (Container)	Energizer HighTech 	1	$4	Actual
		XBEE Module (Container and Payload)	Xbee pro 2.4 ghz	3	$40	Actual
		Custom PCB (Container and Payload)	-	2	$100	Estimate
	MECHANİC	Servo (Container)	Tower Pro SG92R	1	$3	Actual
		Descent Control System (Payload)	-	-	$35	Estimate
		Parachute (Container)	-	1	$25	Estimate
		Structure Materals (Container and Payload)	-	-	$50	Estimate
		Egg Protection (Payload)	-	-	$5	Estimate
		TOTAL COST				$623.25
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Components of Cansat Summary
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Components of Ground Station Summary
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TP-LINK TL-ANT2409A
(Antenna)
Aluminium Sticks
Xbee Pro s2b
Amplifier
Tripods
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Component Summary (Sensors)
	Sensor Type	Manufacture 	Model 	Purpose 	CanSat use 	Power 
Consumption 
	Pressure 	Bosch 	BMP-085 
	Non-GPS 
Altitude 
measurement 
	Payload 
Container 
	3.3v/5uA 

	Temperature 	Texas 
Instruments	LM35 	Temperature	Payload 
	3.3v/5uA 

	Accelerometer 	Analog Devices	ADXL345 
	3-Axis, ±2 g/±4 
g/±8 g/±16 g 
Digital 
Accelerometer	Payload 	3.3v/40uA 

	Voltmeter 	Atmel 	Atmega2560 
	Measurement 
of power source 
voltage 	Payload 
Container	- 

	GPS	Ublox 	NEO-6M 
	Descent 
Telemetry and 
determination 
of Landing 
	Container 	3.3v/20mA
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Component Summary (Mechanical)
	Material	Aim	Cansat
	Aluminium Sticks	Keep cansat straight	Both Payload and Container
	Carbon Composite Plates	For main structure	Both Payload and Container
	PVC	Cover the container	Container
	Polyethylen Foam	To protect egg	Payload

	Spring	To protect payload against to damage	Payload
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Physical Layout (Payload)
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Physical Layout (Payload)
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Payload with solar panels and descent system
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Physical Layout (Container)
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Physical Layout (Payload + Container)
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Concept of Operations and
Sequence of Events
Eren Durkaya
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Overview of Mission Sequence of Events
	Testing CanSat's Electrical Subsystems by External Power (Hasbi S.)
Setting up Ground Control Station and Checking (Ali C.)
Testing CanSat's Mechanical Subsystems (Ümit Y.)
Integration CanSat into Rocket (Eren D.)

	Pressure Sensor Begin Working
Container Begin Calculating Altitude
Container Controls Descent Rate
Container Separates from Payload When Altitude is 500m 

	Impact Force Recorded by Container
Recovering Container by Containers Colour
Recovering Payload Using the Buzzer

	Payload Begin Harvesting Energy
Payload Subsystems Begin Working
Payload Controls Descent Rate
All Data Send to GCS

Landing
Before Launch
 Checks
Deploying from 
the rocket
After Separation
Of Container and
Payload
CanSat 2014 PFR :  Team 5524 (Team ARISAT)
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Overview of Mission Sequence of Events
After Landing
Checking Egg for Damage (Emre E.)
Checking for being Sure Nothing Left in the Field (Team)
Analysing
Analysing Data that GCS Recieved from Payload (Team)
Analysing Data in Container via USB Connection (Team)
Post Flight 
Review
Using Informations about Flight Preparing a Presentation 
Presenting the Post Flight Presentation to Participants 
CanSat 2014 PFR :  Team 5524 (Team ARISAT)
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Overview of Mission Concept of Operation
CanSat 2014 PFR :  Team 5524 (Team ARISAT)
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	Planned	Actual	Problem?
	Separation from rocket	Succesfull	
	Starting container electrical system and telemety	Succesfull	
	Payload separation	Succesfull	
	Controlling the descent rate	Succesfull	
	Starting payload electrical system and telemety	Succesfull	
	Egg Survived	Succesfull	
	We suppose to calculate location of container	Calculation failed	Changing wind direction
	We suppose to find our container easly with buzzer	It was not easy as we tought	It is a huge area and long plants
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Flight Data Analysis
Caner Balyemezler
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Payload Separation Altitude
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Separation altitude
(~499 meter)
All electronic systems start
(491 meter)
Payload Separated from container at 499 meters and all electronic systems of payload started to work and send data at 491 meters.
Altitude chart of payload
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Descent Rate Above Payload Separation
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Altitude chart of Cansat (Above Payload Separation)
Top altitude of cansat (~610 meters)
Separation altitude
(altitude = ~499 meters)
The Cansat separated from rocket at 596 meters. The payload separated from container at 499 meters. The time difference between two separation is about 10 second.
Descent Rate = 
(Top altitude of cansat) – (Separation altitude)
time difference between two separation
610 – 499
10
=
= 11.1 m/s
~
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Payload Descent Rate Below Separation
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Altitude chart of Cansat (Above Payload Separation)
Altitude of separation (~499 meters)
The payload separated from container at 499 meters. The payload landed to ground when mission time is 73 seconds.
Descent Rate = 
(Altitude of separation ) – (Ground)
time difference
500 – 0
73
=
= 6.84 m/s
~
Landed
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Container Altitude Data
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	Altitude
	594,9
	586,6
	591,2
	554,1
	545,6
	537,4
	528,5
	520,1
	511,5
	504,7
	497,4
	491,7
	486,4
	480,5
	474,7
	469,5
	464,5
	460,2
	453,7
	448,4

	Altitude
	436,5
	432,2
	426,1
	421,3
	416,2
	411,1
	407,4
	403,4
	397,8
	392,2
	387,4
	383,7
	377,5
	373,4
	367,5
	363,4
	358
	351,7
	345,6
	340,8

	Altitude
	335,7
	331,6
	325,8
	321,3
	316,2
	311,8
	307,2
	301,5
	297,2
	292
	287,4
	282,5
	276,7
	271,8
	267,1
	262,3
	257,1
	252,5
	247,1
	243

	Altitude
	237,6
	233
	228,2
	223,8
	218,6
	213,9
	208,4
	203,9
	198,9
	193,6
	189
	183,8
	178,7
	174,5
	168,8
	164,3
	159,5
	155,1
	149,5
	144,9
	140,6

	Altitude
	237,6
	233
	228,2
	223,8
	218,6
	213,9
	208,4
	203,9
	198,9
	193,6
	189
	183,8
	178,7
	174,5
	168,8
	164,3
	159,5
	155,1
	149,5
	144,9
	140,6

	Altitude
	126,1
	122
	116,5
	110,6
	106,6
	101,2
	96,8
	92,8
	87,7
	84,3
	77,9
	73,1
	68,5
	63,7
	59,1
	53,7
	49,1

.
.
.
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Container Altitude Data
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Payload Energy Harvest
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Solar panels worked very well on launch day. Solar panels supply max voltage on mission. So that other electronical part also worked well. 
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Payload Collected Data
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Payload collect and store sensor data on SD Card.




Collected some data examples,
5524,87,2788,-35.7,29.5,6.5,0.72,0.83,0.87,55.00,94979
5524,84,2756,-31.9,29.5,6.8,0.46,0.11,0.65,19.00,94935
5524,83,2727,-32.4,42.7,6.5,0.69,-0.59,1.27,34.00,94946
5524,76,317,-34.7,32.9,6.7,0.43,-0.67,0.43,56.00,94954
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FSW Packet Count
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Container collect and sent 1288 packet totally; 
Waiting on launch area 1172 packet, 
After launch 116 packets

- Payload collect and sent 73 packet on mission
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Container Mission Time
It took 48 second to get rocket on field
The container mission time took 1324 second. 1226 second of mission time spent to wait launch at launch pad. After launch to ground took 98 second.
CanSat 2014 PFR :  Team 5524 (Team ARISAT)
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Payload Mission Time
Payload mission time start at zero second after separation from container. (separation from container is 77th second of launch)
The payload mission time took 73 second. 
CanSat 2014 PFR :  Team 5524 (Team ARISAT)
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Selectable Objective
Accelerometer and Stability:
We used adlx335 to measure accelerometers
Then 3-axis stability angle is calculated by accelerometers value
By calculating, the falling angle was between zero and thirty degrees

CanSat 2014 PFR :  Team 5524 (Team ARISAT)
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Failure Analysis
Eren Durkaya
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Failure Analysis
Container Recovery took more time to find. We should use more recovery stuff.

We couldn’t connect enough GPS sattalite to find it’s location. We should use another brand of GPS

CanSat 2014 PFR :  Team 5524 (Team ARISAT)
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Lessons Learned
Eren Durkaya
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What Worked / What Didn’t
All electronic subsystems was worked well except GPS.

GPS could not find it’s location.  So it was hard to find container after launch.

All mechanic subsystems worked as we wanted
CanSat 2014 PFR :  Team 5524 (Team ARISAT)
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Lessons Learned
More test for GPS systems.

We learned, to spent more test time we should found sponsors earlier.

We should use walkie-talkie for recovery. It was diffucult to find payload and container.
CanSat 2014 PFR :  Team 5524 (Team ARISAT)
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