Engineering Syst%ms in High
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Near-Space Balloonin

* Payload design competition

* All students from grades 6-12 i
* Funded by the North Dakot.é'\";Spa
e Student-led, semester-long proj



Construction

 Students build the payload

e Commonly used materials
tape, duct tape, Velcro, and ¥







Visit Teams

A ML B

‘ir

R (B
N oe LG e

= ~.- h =






2017 Total Solar Eclipse Payload




a
2017 Lunar Martian Habitatﬁ_alloon EVA Payload




Chase Team Tracking

e HAM Radio
e Iridium Satellite Modem
e SPOT Tracker
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Sensor Package #1

Air Quality Monitoring
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* Arduino microcontroller
* MiCS Alcohol Sensor - ¥

e CCS811 Gas Sensor B G
* VEMLE070 UV . i
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Sensor Package

Environmental Monitoring
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* MCP9808 Temperature e
* BMP280 Pressure ' R

* 517021 RH%
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Accelerometer/Gyrometer/M agnetome er
Compass System '

Ranges: o —
R

e +245/4500/+2000 dps
o +2/+4/+8/+12 gauss



Solar Power Circuit

* 6V Solar Panel
e Lithium Polymer/lon Batter

* \Voltage Proportional Charge Contfoi or

e 4700 micro Farad capacitor
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Nichrome Wire
Cutdown System :

e Uses 80% Nickel 20% Chromium Wire
 Same wire used in electric radiating
heaters such as toaster ovens

[ ) -
ngh memng pomt Melting Point: Approx

Specifications 1400°C (2550°F)

Compeosition: 80% Ni, 20% Cr Nominal Coeticient of Linear

Specific Resistance: Expansion: 0.000017 (10 to 1000°C)

650 Q per circular mil-foot at 20°C Tensile Strength (Ib/in?) at

(68°F). See table below for multiplication 2p°C (68°F):

factors to obtain resistance at other Soft Annealed: 100,000

temperatures. Mominal Temperature

Specific Gravity: 8.41 Coefficient of Resistance:
Density: 0.304 Ib/in? 0.00011 /2C (20 to 500°C)



30 AWG 80/20

Nichrome Wire Linear Actuator

TERZ03-1A4-
D005 relay
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How hot do we need the wire?

* 6.50 Q/ft

* Need ~1400°F

to cut the nylon rope

e 2.53 amps will do
the trick

Current Temperature Characteristics °C (F)
| e |o e ] ] | e

18 | 10(0040) | 0402 | 832 | 1017 | 1248 | 1511 | 1806 | 2403 | NIBO-040)
1015 | 462 | 562 | 685 | 820 | 069 | 1285 | NI80-02s{)_
24 [051(00207)| 1609 | 346 | 418 | 506 | 604 | 7.10 | 940 |NI80-0201)
2 [040(00159)| 2571 | 262 | 812 | 376 | 449 | 527 | 690 |NIso01s(n)

| 30 [025(0010) | (650 ) | 150 | 1.81 | 214 ( 253 NI80-010-(1)

Ref: Nichrome Wire specif
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How long should our ’
Nichrome Wire be? Ohm’s Law
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voltage (V)

resistance (Q/ft) X length (ft) =

current (A)

voltage (V)
Length (ft) = Y |

resistance (Q/ft)
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File Edit View Tools Add Help

¥ Search

Search

Get Directions History

¥ Places
v ¥/ My Places

» ¥/ Sightseeing Tour

v ¥ &3 Temporary Places
b (V] GPS Path

B

Path parsed from GPS data.
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¥ Lavers
v B2 Primary Database
» I Borders and Labels
Y [ Places
» 1B = photos
E= Roads
/(& 3D Buildings
B 2 Ocean
ﬁ Weather
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[ More
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Future Work for BLAINE

* Redesign using newly found voltage/current levels

* Test GPS data acquisition, determine when to use the
blade .+ad

(multiple ground tests, tethered balloon tests, _ :

——

* Solder permanent connections
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* Design case for system and 3D print (in Auto
* Design/manufacture custom circuit boa

: i
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