TEXAS~S-STATE E2.04 Electric Field Mill ~

T e P e
| INGRAM SCHOOL A T i 7
OF ENGINEERING " gt ;, o) erto Toled Pro ee@Ma ger), '”Nathan Cortez,

"~ Ani eGroot and Thierry Stevenin

Background System Block Diagram
Sensor Plate Output

Electric Field Mill is used to determine the strength and direction of »
Motor Position and Chopper

atmospheric electric fields : Subsystem N Frye— AC Sigz;g;::gssing

General trend of electric fields over time is used to predict lightning strikes i ) & | signal (nA) w
Used in scientific research, human safety, and in safeguarding electronic 18;52%3-%??3 : Low-Range Transimpedance Amplifier

. L . : ( ) : (MCP6024) AC Voltage
devices, onboard electronic instruments in aviation and aerospace

Device Input o : ; - ; Signal (0-3Vpp) Electric Field Strength (V/m) Sensor Plate Output (pA)

Rocl.<e.t Iaunches can induce lightning strike if atmospheric electric fields are " — e ——— - High-Range Transimpedance Amplifier
sufficiently high Electric Field : Plate : (MCP6024) r 100 74

¥ . A . i s 1 h . : Analog to Digital Subsystem 200 149
If any of the mills within 5 nautical miles (NM) of the launch : Motor Driver ] Active Bandpass Filter and Gain Stage :

pad registers 1,000 volts per meter or greater, a launch is : () . (LM324) Sy”ChfOFZ:AUsY%jf;)OdU'a“O“ 300 224

postponed.”: > ) | el T o 400 229
: Photo Sensor . : ) -
1 NASA, Marshall Space Flight Center (GR‘US‘227) I | Low-Pass Filter , 500 374

Syncronization
Subsystem Authors
:_"ﬁ’fjw Thierry Stevenin . . - | Voltage Level Shifter > 750 560
" : . . . Synchronization Signal .
Ani DeGroot : User Interface and Data Recording Subsystem : . Sy gnal) o 1000 740

Design Requirements | Device Output

w 12-Volt Battery | SPI SD Card
Roberto Toledo (32 GB)

Capable of measuring atmospheric electric field : A Raspberry
Time-stamped data written to removable SD card in .csv Voltage ]_ Pico-W

Measurement
fO m at Arrow Color Key \ Circuit

110
> Status LED

A

Fully contained within one cubic foot O Voltage Supply .| pcbcconverter A
Water resistant housing design @ ierecing comms *—t— — 1 e
Power: 12 VDC, less than 0.5 A total power consumption ‘ Veasured Signa : * . 12G Jo 3 voltage

System 1/0O : Real-Time Clock P
g sh Button
- (DS3231) HSH B

User Interface and SD Card Readings

The Electric Field Mill Electric Field Strength User Data

includes: ' | | SIS | Time Stamp Electric Field Strength (V/m

Stepper motor and chopper-regulated

sensor plate Signal Processing Analysis 21:00:00 525
AumepEhoung | M |21:01:00 500

Highly sensitive AC signal processing PCB g The output of the AC Signal Processing subsystem The output of the Analog to Digital subsystem uses
X"r']tahlg‘;igsl‘)";gi‘;zIf;;rlecgr‘gidsgn”gg;rcuity 4 contains information of both the magnitude of the synchronous demodulation to produce a DC voltage 21:02:00 600
Status LED electric field (amplitude) and the direction (seen as value (pink), which contains information of both the 22:02:00 575

Microprocessor and SD card phase Shift)- magnitude and direction of the electric field.

g D = TN T 23:02:00 325

-4 0:02:00 575

Lk 1:0200 600

The Team 2:02:00 125

52500V -113.750mY 343.75mY 15.0000V 0.0s

Pk-Pk(1):

Freq(2):

3:02:00 325

o e o s o e e 4:02:00 175

Pk-Pk{):

TN L S IS T8 S AN W e S LR TR L T e T T R A TR e e Frl:‘.l‘]lf "Iv

Electric Field Reading Over 10-Min Period
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