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ABSTRACT

CanSat has being attracted considerable attentions for the use as training purposes owing
to its advantage that can implement overall system functions of typical commercial
satellites within a small package like a beverage can. So—called P.P.T CanSat (Power Plant
Trio Can Satellite), proposed in this study, is the name of a CanSat project which have
participated in 2015 domestic CanSat competition. Its main objective is to self-power on a
LED and a MEMS sensor module by using electrical energy harvested from solar, wind
and piezo energy harvesting systems. This study describes the system design results,
payload level function tests, flight test results and lessons learned from the flight tests.
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Fig. 2. P.P.T CanSat Payload ((a) WSETS,
(b) PEHS, (c) WEHS)
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Fig. 3. Operation Scenario of P.P.T CanSat

Table 1. System Requirements of P.P.T
CanSat

No. Requirements

Total mass of the P.P.T CanSat shall
be less than 1kg.

Height and diameter of the P.P.T
CanSat shall be less than 200mm and
2 110mm, respectively, to avoid inter-
ference with the cargo bay of the
ballon.

The P.P.T CanSat shall provide its
3 status, including its position, attitude
and illumination data during its flight.

No damage to the retrieved CanSat
4 after landing shall be observed by a
visual inspection.

The ground station shall send and
5 receive all telecommands and telemetry
during a flight.

The MEMS-based sensor module, used
to measure flight data during the
6 free—fall flight of the CanSat, shall be
activated by the power generated by
the P.P.T harvesting systems.

The P.P.T CanSat shall capture images
of LED lighting events indicated
7 instantaneous power being generated
by the P.P.T harvesting systems, by
using an on-board camera.

The P.P.T CanSat shall conduct
8 wireless communication with the ground
station within a 500m range.

Table 2. Specification of P.P.T CanSat

ltem Specification
Dimension 100mm x 100mm x 160mm
Mass 0.92kg
Payload see Section 2.2

Model : Zigbee Pro
Com. Frequency : 2.4GHz
Range : >1km

Type : Li-ion
EPS Voltage : 7.4V
Current : 1800mA

Processor : Atmega 2560

CaDH Com. : USART, 12C, ADC
Ground Software : LabView
Station Com. : Serial Com.
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Fig. 4. Configuration of WSETS EM Test
((a) Test Setup, (b) Test Result)
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Table 3. Specification of Wireless Power
Transmission Module

Configuration
b‘ ~ Receiver
ﬂr

S

ltem Specification
Di ion (mm) Rx: 28 x 15 x 5
imension (mm T 18 x 15 x 5
Mass (g) 30
DC Power (V) 5
Current Consumption (mA) 30
Tx Current (mA) 500
Transmit Distance (mm) 1~10

Current [mA]

Fig. 5. WSETS EM Test Results ((a) Top

Solar Panel)

—&— without lens&reflector
—— with reflector
—&— with lens&reflector

Side Solar Panel, (b)Bottom Side
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Fig. 6. Configuration of PEHS EM Test
((a) Test-setup, (b) Test Result)
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Fig. 7. Configuration of WEHS EM Test
((a) Test-setup, (b) Test Result)
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Fig. 8. Mechanical Configuration of P.P.T
CanSat

Table 3. Mass Budget

Component Mass (kg) Remark
Structure 0.247 -
Payload 0.16 -
Electrical Part 0.28 -
Parachute 0.2 -
Harness 0.03 -
Total 0.92 -

Margin 0.08 Req.<1kg
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Fig. 9. Deployment Mechanism of P.P.T
CanSat ((a) Stowed, (b) Deploy)

Table 4. Specification of Communication
Module

Configuration

Item Specification
Dimension (mm) 51.7 x 23.0 x 11.15
Mass (g) 25
Frequency (GHz) 24
Data Rate (kbps) 250
Transmit Power (dBm) 20
2.32 SMA
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Table 5. Power Budget
Component Power [Wh]
Camera 0.4
COM 0.15(Rx) 0.63(Tx)
GPS 0.083
OBC 2
Mechanism 0.004
Total 5.26

Table 6. Specification of P.P.T CanSat Battery
Configuration

Description Specification
Type Li-ion
Dimension(mm) 68 x 51 x 11
Voltage 74V
Current 1800 mA
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Table 7. Specification of Camera

Configuration

Description Specification
Model SCAM-60
Dimension(mm) 38 x 38
Image Format JPEG
Angle of View 120deg
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