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Sorbent On-Site Testing Apparatus

Problem

The Naval Information Warfare Systems Command

is developing a testing apparatus as part of the T
NESDI program for the purpose of identifying Per-
and polyfluoroalkyl substances (PFAS), primarily
for possibly contaminated water supplies found in
naval facilities and ships. PFAS is a synthetic
chemical which has been linked to an increased
risk in cancer amongst those exposed, and has
become an increasingly problematic issue that

$# Initialize the motor driver
motor_drivers = []
for address in MOTOR DRIVER_ADDRESS
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if motor_driver.connected:
motor_driver.begin()
motor_driver.enable()
motor_drivers.append(motor_driver)
rint (f"Motor driver at address {hex(address)} initialized.")
else:
rint (f"Motor driver at address {hex(address)} not found.")
# Function to set pump flow rate (0 to 255, with 255 as maximum speed)
f set_pump flow rate(motor_driver, pump channel, flow rate):
flow _rate = max(0, min(flow _rate, 255)) # Ensure flow rate is withi

motor_driver.set_drive(pump channel, 0, flow rate) # 0 for forward
direction
print (f"Pump on driver {hex(motor_driver.address)} channel {pump channel}

set to flow rate {flow_rate}.")

° ° $ Function to stop a pump
re q u I re S a C I O I I . def stop pump(motor_driver, pump_channel):
motor_driver.set_drive (pump channel, 0, 0)
print (f"Pump on driver {hex(motor_driver.address)} channel {pump channel}
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iy IR YYYYYYY T P 2
000 000 /QQQQQ/\‘/V e

Pelican Case -~ / q
Bottom
I I Pelican Case Lid @-’

2
3. Large Filter 120V
4. Filter Clamp Shore 14, Pump / 9&12
5.
6

Fuses \

Filter Support | _Power Controller [ P 7 Exhaust ®
Switches I

— )

Wastewater 15 and

Manifold Louvers
108&
7. Secondary Pumps 27

8. Needle/ Pressure
Relief Valve

9. Exhaust Fan \ {
10, Air Intake Filter 19 /(9 @' 8 8 ' 8
| | | | .
7

—

11.  Flow Meter
12.  Air Flow Louvers ; ) e
13. Fan Controller ]
14. Pump Controller t // < 7/ & “ i \’ / 22
15. External Power "a
Connectors
16. Secondary Solar
Power Source
17. Leak Detector 1
18. Systems
Al y Monitor/Controller

= 7
Leak@tector “' 7 ,;: =l
J-rli_— e ‘ \_:lJ/ \—'% :’“ \ ol “
\‘ Q -_— X P\ N S
Natefemp LK) ¥ 19. PFAS Free Water S T/ét 24
: y, Plumbing £ ] 485 {

vevi s 20. Water Inlet 7 o H20 In

Air@p ﬂ' eee e ) 21.  Water Reservoir

Flow Sensors (8) e

e R 22. Water Distribution 3

gEeheh] BoS Manifold
C

rw 23. Primary Pump

Pressure Sensors (8) it isialing ‘J 2. .'lil‘.’!f.i‘,?”

CAD Modeling

25

FEEp S & b 25. Wastewater

G. LU 0@‘ LU ) ReserVOir
\ | 26. Tertiary Disposal .
Pump

27. Intake Fan 6

26

Sample
Tube

H20 Out

A compact system which incorporates hydraulics,
electronics, and additive-manufactured
components has been developed with
remote-access and solar-power capabilities to
provide reliable testing data regarding the
concentration of PFAS materials in a given water
source. The developed apparatus is not only
durable, but is wholly contained within a portable
and relatively lightweight mobile case (Not
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