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https://geeksvalley.com/en/project/lebanonresposeteam_portable_vent/
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:Hardware Used

(x1) Raspberry Pi 3B+
(x1) Raspberry Pi Compute 3
(x1) balenaFin 1.3 Dev Board
(x2) Senserion SFM-3200-AW flow sensor or (x2) Honeywell Hafuhh0015l4axt Flow Sensor
(x1) Air Compressor Thomas 660N48XNTLSXX
(x4) Asco 202 Posiflow Proportional Solenoid Valve PSOL
(x3) Asco mini PSOL Valve
(x2) H-QS-8 Non Return Valve
(x5) NXP MPX5010 Pressure Sensor .9
(x1) EnviteC OOA101 Oxygen Sensor .10
(x2) MS4-LR-1/4-D6-AS Regulator .11
(x1) Raspberry Pi Screen 10.1” SunFounder .12
(x1) LM2596 DC-DC Step Down Converter .13
(x1) XL6009 DC-DC Booster Module .14
(x1) Adafruit Neopixel Stick 1426 .15
(x1) Inverter 24V to 220VAC .16
(x1) I2CEncoder 2.1 Tindie .17
x(1) Medical Gas Acuumulator 20L Tank - Festo G1 CRVZS-20 High End or (x1) Medical Gas .18
Accumulator 20L Tank - Low End
(x1) Air Tank 2L - Festo G1/2 CRVZS-2 High End or (x1) Air Tank 2L - Low End .19
(x1) HEPA Filter .20
(x1) Exhalation Filter .21
(x1) Air Inlet Filter with Water Trap .22
(x1) Dryer Desiccant Filter Subsystem .23
(x1) 24VDC 24Ah Lithium Battery BixPower HL2417B (with 29.4V 4A Charger) .24
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https://www.hackster.io/raspberry-pi/products/raspberry-pi-3-model-b-plus?ref=project-7a9e05
https://www.hackster.io/raspberry-pi/products/compute-module-3?ref=project-7a9e05
https://www.hackster.io/balena/products/balenafin?ref=project-7a9e05
https://www.sensirion.com/en/flow-sensors/mass-flow-meters-for-high-precise-measurement-of-gases/flow-sensor-sfm3200-for-a-superior-performance-at-low-flows/
https://www.newark.com/honeywell/hafuhh0015l4axt/digital-airflow-sensor-15lpm-60psi/dp/29X1295
https://www.gardnerdenver.com/en/thomas/wob-l-piston-pumps-compressors/660-series
https://www.asco.com/en-us/Pages/solenoid-valve-series-202-posi.aspx
https://www.asco.com/en-us/Pages/solenoid-valve-series-411.aspx?flt=e30=#/#flt=e30%3D
https://uk.rs-online.com/mobile/amp/p/pneumatic-function-fittings/1366512/
https://www.nxp.com/products/sensors/pressure-sensors/differential-gauge-up-to-10-kpa/0-to-10kpa-differential-and-gauge-integrated-pressure-sensor:MPXx5010
http://www.envitec.com/en/products/portfolio/industrial-sensors-and-monitors/sauerstoffsensor_ooa101_ART__E01-00-0030.html
https://uk.rs-online.com/mobile/amp/p/pneumatic-regulators/1215659/
https://www.amazon.com/LM2596s-Converter-Step-down-Regulator-Stabilizer/dp/B07CVBG8CT/ref=sr_1_1?dchild=1&keywords=LM2596+DC-DC+buck+converter&qid=1588493217&sr=8-1
https://www.newark.com/adafruit/1426/led-module-type-board-led/dp/26Y8455
https://m.alibaba.com/amp/product/1158577303.html
https://www.tindie.com/products/saimon/i2cencoder-v21-connect-rotary-encoder-on-i2c-bus/
https://uk.rs-online.com/web/p/air-reservoirs/1215504/
https://www.yoycart.com/Product/592063423044/
https://www.yoycart.com/Product/592063423044/
https://uk.rs-online.com/web/p/air-reservoirs/1215503/
https://www.yoycart.com/Product/537584700030/
https://www.aliexpress.com/item/4000238808738.html?spm=a2g0o.productlist.0.0.16267ca06ff5lV&algo_pvid=b87afa40-f597-499d-9f7a-60eae42de7a1&algo_expid=b87afa40-f597-499d-9f7a-60eae42de7a1-0&btsid=0ab6d69f15884910181821837e4c05&ws_ab_test=searchweb0_0,searc
https://www.medexsupply.com/ems-supplies-airway-management-disposable-resuscitators-bvms--mercury-medical-filter-exhalation-30mm-o-d-x-30mm-i-d-20-bx-x_pid-72680.html
https://www.amazon.com/Compressor-Filter-Regulator-Water-NPT/dp/B00OJYEKOK
https://www.campbellhausfeld.com/air-cleaner-dryer-pa208503av.html
https://www.bixpower.com/product-p/bat-hl2417b.htm
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https://drive.google.com/open?id=18HI5afchdrjWRrILVBp-olXlLOqQNeus
https://drive.google.com/open?id=1-Y1AYQlOwp-vI1VUuXYHokRCh8cb-xbD
https://www.loom.com/share/f70a6fd566c14bd7885fe343d2549d27
https://drive.google.com/open?id=1xmSqW4fRhzHu00Ikk3CXiJoIzrjEcZu6
https://www.loom.com/share/0da95338f4e44ff4bbda08c4694140ee
https://drive.google.com/open?id=1r_2Xl8OukpDXJigGBIaoyhyAAeQuHPzW
https://drive.google.com/open?id=1HIamvzUp7Me13H7Ba4ghbJ8tCauUImlt
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Power Supplies

LDO 5V 1A Sensors

LDO 3.3V 1A Dig
~>{ LDO 1.8V 1A Dig

Raspberry Pi + Peripherals
a Delta i

28 GPIO Pins available
46 GPIO with CM3+

_ 33vic

Raspberry PI3B+ 3.3V 126 POLOISNEr |/ prio senorsensron (v 2 Ado

Prototype using 38+
withwiresto | a5y IZCW Airfow Sensor Sensiron (fed 2 Addr)

Compute Module
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Software Architecture

Shared Memory: shm_xfr

DLOG
data

SLOG
text log

vent_gui !
Pi1MHz
Pythan User Interface WELEE Tl Harchiars
Cc Timer
[ Linux Userspace Applications ] :
1 i2c bust
Linux Kernel 2o i
[ ‘ call i2¢ hw periph i2¢c bus2
or GPIO pins
Core 3 i2c busk
Core 0 Core 1 Core 2 no processes
except vent_control
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https://drive.google.com/open?id=11oS3Wb7-ozFc9RCBe3wzobpGIi4fzUd8
https://drive.google.com/open?id=1AiBrjxd1zjXyqWiBAuBn3tc6APeCdBUf
https://drive.google.com/open?id=1yOWKBkEX5HTd-EjwYpzwH3FfqFAGQxl0
https://drive.google.com/open?id=1r292CnI2DHAjna8yiG7oWf6qRQDXA08x
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https://drive.google.com/open?id=1Q0A1hB7uHBMXgShjUlYzEy5SIfYybTEO
https://drive.google.com/open?id=1O8PpPQg4QuKbgNFrOkBLBut8_3ZfcyR6
https://drive.google.com/open?id=1REGFwLalJ74ffIRTdXDjpyHyC5Rmy__j

Bill of Materials (BOM)

Air compressor: Thomas 660N48XNTLSXX

Ascor 202 Posiflow PSOL
Ascor miniature PSOL

H-QS-8 Non Return Valve

MS4-LR-1/4-D6-AS Pressure Regulator

Inlet Air Filter with Water Trap
HEPA Filter

Exhalation Filter

Beveled Heat Sink

Dryer Desiccant Filter Subsystem

800$
366$
250%
408
57%
258
6%
7.5%
358
80$

1 800$
4 1464$
3 750$
1 408
2 114$
1 258
1 6%
1 758
1 358
1 80$
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Progress So Far

PyQT5 Python Code for Waveforms Display
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About LRT

Who Are We? What's Our Goal? How?

- Local NGO Help Lebanon overcome

the current Covid-19 crisis

By creating solutions
- Local Volunteers

Lebanon

tc), Lebanon
\\;:/ Response
4

Team

through teamwork from
every city and region in

L

Team Experience

v B

s MedicalDoctors (covi- 2 formedienl tnginecrs
ds)

(asign Solution & (np sign Implementation/ Dov/Computer &
Prototyping) Prototyping) Contr oHng/onw!ypng) Communications Engineers.
(interfacing/Algorithm)
«\9 ).. Lebanon
= 7. Response
Team

6/7



https://drive.google.com/open?id=17LsZEEUnom-FB86f_lGqvKGWrjNhpqRF
https://drive.google.com/open?id=1V1fvzrT2HgsR9mQ_XEGb0n7DvpXJLDa6
https://drive.google.com/open?id=1_ISlvGRdmD1KFx2c_ZCl1yW2Go_peBz0
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Team Members Breakdown: 1) Team Lead: Eng. Alaa Salam, contact@lambalabs.com, +96170854780
2) Head of Task Force A - Air Compressor: Dr. Bassam Taki 3) Team members Task Force A: Eng. Ahiram Al
Akra, Eng. Hadi Abd AlHadi, Eng. Mohammad Ayoub, Eng. Hussein Al Asadi, Eng. Mohamad Mansour 4)
Head of Task Force B - Software & Programming: Eng. Hussein Alasadi + Eng. Omar Al Kassab 5) Team
members Task Force B: Mr. Hassan Kanj, Mr. Rawad Sarkis, Eng. Moustafa Dafer, Mr. Hussein Abouzeid,
Eng. Tonni Saade, Eng. Alaa Ghanem, Eng. Salaheddine Al Jamal, Eng. Bahaa Al Zohbi, Mr. Ali Tarraf, Eng.
Alaa Salam, Eng. Moustafa Najim, Eng. Abdullah Homsi 6) Head of Task Force C - UX/Ul & Graphics: Mr.
Rawad Sarkis 7) Team members of Task Force C: Mr. Hassan Kanj, Mr. Ali Tarraf, Eng. Mohamad Rabaa 8)
Head of Task Force D - Electronics and Controls: Eng. Mohamad Harmouche 9) Team members of Task
Force D: Eng. Tonni Saade, Eng. Alaa Salam, Eng. Salaheddine Al Jamal, Eng. Samer Bouez, Eng. Hussein Al
Asadi, Eng. Omar Al Kassab, Eng. Sabine Al Kaii, Eng. Rafaat Mattar, Eng. Hassan Alarmali, Eng. Jean-Pierre
Asdiguian 10) Head of Task Force E - Dehumidifier & Humidifier: Eng. Mohamad Mansour 11) Team
members of Task Force E: Eng. Mohammad Ali Kassem, Eng. Tony Khoury, Eng. Moustafa Najim, Eng. Wael
Khalil 12) Head of Task Force F - Medical Field Testing: Eng. Alaa Salam 13) Team members of Task Force
F: Dr. Sarah Nahhal, Dr. Ali Alaeddine, Dr. Moustafa Kasab, Eng. Mohammad Rammal, Dr. Ahmad Joudeh,
Dr. Omar Mawlawi, EMT Rami Daoud 14) Head of Task Force G - Mechanical Assembly: Eng. Mohammad Ali
Kassem 15) Team members of Task Force G: Eng. Tony Khoury, Eng. Moustafa Najim, Eng. Wael Khalil,
Eng. Nicole Tueini, Eng. Basel Jalaleddine 16) Head of PR & HR: Eng. Basel Jalaleddine + Eng. Nicole Tueini
17) Team members PR & HR: Eng. Ali Moheidly, Eng. Ahmad Sabbah 18) Consultants: EMT & Eng. Ahmad
Sabaa Ayoun, EMT & Eng. Mohamad Khayzaran
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https://drive.google.com/open?id=1g8Ct0gKL2ETDyCRDENrKO3R9e5Jhk0ZL
https://www.hackster.io/lebanon-response-team/portable-vent-lrt-7a9e05
https://lebanonresponseteams.info/index.php?title=Portable_ventilator_project

