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. * MONITORING CABIN PRESSURE FOR A SAFER SPACE JOURNEY =

Cabin pressure
is normal.

The HW-611 (BMP2B0Q) pressure sensor E <
measures the air pressure inside the cabin. WARNING (70 - 90 kPa
The Arduino processes the data and or 110 - 115 kPa)
displays the pressure on the LCD screen. Yellow LED ON

—  Buzzer beeps slowly

According to the pressure level:The system Pressure is outside
the safe range.
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provides visual (LEDs) and audio (buzzer)
alerts.

H.ﬁ

DANGER (< 70 kPa or
The Arduino also sends live pressure data > 115 kPa)

to the computer so we can see a real-time Red LED ON
graph using the Serial Plotter. Buzzer ON

Leak or extreme
pressure detected! A

EUMPDHEHTS & THEIR FUNCTION

Actual Project Hardware i

HW—&H [EH‘IF’EHD} Pressure Sensor
SYSTEM ARCHITECTURE

Measures air pressure and temperature,
Communicates with Arduine via 12C.

ﬂUTPUT q Arduino UNO R3

16x7 12C LCD The brain of the system. Reads sensor data,
INPUT PROCESSING {ﬂl:plnﬁ il processes it, controls outputs and sends data
- to the computer.

HW-611 ARDUINO UNO R3 _ -
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16x2 12C LCD Display
Shows live pressure value to the user.

|
Pressure Sensor !
LED Indicators

(Groen, Tellow, Red)
LEDs (Green, Yellow, Red)
; @ * Indicate the current pressure status.

Buzzer Buzzer
(Ausdic Alert) Gives an audio alert during warning or danger.
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COMPUTER : Breadboard & Jumper Wires
Serial Communication (USRE) Used to build and connect the circuit.

Live Pressure Graph
(Arduino Serial Plotter)

J LIVE PRESSURE GRAPH

CONNECTION OVERVIEW - — Pressure (kPa) ot e et
: - High Warning (110 kPz 1. Connect Arduine to

HW-611 to Arduine (12C) LEDs to Arduino Buzzer LCD (12C) computer with U58.
2. Open Arduino IDE,
. Go to:
Low Warning (90 kPa) Tools > Serial Plotter
. Set baud rate to 95600,

Safe Range
(90 - 110 kPa)

2

* WCC — 3.3V @ Green LED — D2 (via 2200) + — D5 « VCC — 5V

GND —+ GND () Yellow LED — D3 {via 22001) — GND |+ GND — GND
SCL A5

Pressure (kPa)

@ Red LED * D4 (via 22000) - SDA — A4

SDA Ad . SCL —» AS Danger (70 kPa)
CsB 2200 Resistor ={JELL}= The graph updates
+ 500 in real time as the |
| | \/_/ |

L= :) prassure changes.

ENHANCEMENTS ADDED

o SENSOR FILTERING e TEMPERATURE COMPENSATION 9 LEAK-RATE DETECTION | 9 REDUNDANT SENSORS

Oversampling & Filtering (BMP2B0)
Higher accuracy using oversampling,
IIR flter & standby time.

Average and Exponential Moving and temperature. Temperature changing (nat just the value). reliability and fault detection,
Average (EMA] for smooth and affects pressune inside a sealed

stable readings, cabin Peurrent =

Rate =
At
i =y ) |deal Gas Law: PV = nRT
e e ) e, ¢|Fi:}u$igi‘:mw pr;'r:. { kPa per second ) With 3 sensors — Majority voting
; [If o sensor rs wrong, system
W e W Example [Sealed Cabin): If rate < -3 kPa/s — Warning still works safely.)

20°C — 100 kPa If rate < —6 kPafs — Danger
40°C = =106-107 kPa

Dynamic Thresholds

Thresholds based on baseline
pressure [startup reference).

Noise i reduced using Moving BMP280 measures both pressure @ Detects how fast pressure is Uses two BMPZB0 sensors for

p Compare both sensors:
previous IF |P1 = P2| = 2 kPa —+ Sensor Fault

SD Card Data Logging
Stores time, pressure & temperature
for later analyiss.

Upgraded OLED Display

Shows more data, gr.'lphﬁ- &
status cloarfy,

Wireless Monitoring (ESP32)
Send live data to phone,/PC
via Wi-Fi dashboard.

Upgrade to BMP388

Balter accuracy, lower noise,
nigher resclution

o Detects hardware faults

= 10-20 I d
samples average * Improves mission reliability

* Display temp & pressure together * Detoct leaks early

e i U * Prevents false alerts due to * Predict future pressure drop

* Fewer false alarms temperature changes * More like real spacecraft systems

PRESSURE LEVEL GUIDE (kPa) APPLICATIONS
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' SAFE WARNING DANGER o Predictive Alerts
90 = 110 kPa 70 - 90 kPa < 70 kFa 9 2 . Predict fulure pressure and
or 110 = 115 kPa or > 115 kPa 3 ) warn bafore danger.
Mormal cabin pressure B R oallc el

S Leak or axtramas preatane
Everything ic OK range. Check system. Take immadiate action! Self-Test at Startup

. ' ) Spacecraft Space Station High Altitude Airlock & Leak Educational
. d - -’ : e . : Checks sensor, LCD, LEDs &
Cabin Monitoring Safety System Research Detection Projects ' .

[Mermal Earth sea-level pressure = 101.3 kPa) burzer bafore oparation,

x SAFE PRESSURE -+ SAFE MISSION <« SUCCESSFUL JOURNEY *

= Asrospace standard practice
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