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Figure 7.1 The operation concept of TENRAI

8. System Architecture

Structure
The structure of TENRAI is built around five wing sections cut from EPS foam for

impact resilience. The central section and two wing sections house the main electronic

components, while independently moving control elevons are mounted onto the port and

starboard sections. Elastic bands hinge the sections such that they may be folded into
an equilateral triangle, so maximising usable fixed-wing area within the CanSat.

Figure 2.1 outlines aspects of the primitive structure with carrier and the craft of full

configuration as implemented on the balloon test flight model.



Figure 8.1 Folded status (Primitive Version) and full structure

Electronics

TENRAI has electrical system as like below Figure 2.3 and Figure 2.4. In current
design, TENRAI use the SH2(7145F) as a main on-board controller. Two gyros, one GPS,
and two pressure sensors are used for sensors of TENRAI. Two elevons are used for
control surface. And, two servos control each elevon separately. One DC motor and a
propeller are used for propulsion system. Electrical power will be supplied from
Lithium-Polymer battery. The voltage and the current capacity is 480mAh/7.4V. GPS is
used for guidance control. And, we use a micro SD card for flight log recording.

Servos Roll gyro
(GWSPIC+F/BB/F) — — (ADIS16100)
Motor controller h(ASc:-iBZC): Pitch gyro
(HF100) f— (— (ADIS16100)
GPS / \ D. pressure sensor
(GARMIN 15L-W) T (XFPM-025KPGR)
Lithium polymer
. battery S. pressure sensor
Micro SD card (7.4V 480mAh) (XFAM-1{5KPASR)

Figure 8.2 Electronic System of TENRAI

Control

At this stage, TENRAI use roll gyro as control input. From this roll gyro, the craft
acquire roll angle rate. With this roll angle rate, the controller calculates control angle
to move two elevons. For the NOSHIRO event and ARLISS event, a guidance block will
be attached to the calculate command input. Until now, we have used the zero command
value to check the straight flight with attitude control.



The static pressure sensor is used for altitude sensor. And the GPS is used for the
current location check and the guidance control. are not used for NOSHIRO event. With

two gyros information,
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