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A Picture is Worth a Thousand Words!
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Problem Statement

“* Flooding damages are common in the tri-state area

% Issues with the current mechanical sump pump floating ball switches

< Absence of auto dial alarm feature
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Solution

Auto Dialing Sump Pump Alarm System

Device Architecture
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Device Architecture / Power Source
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Green LED

220

5v DC Power source
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Device Architecture / Water Sensor

(Wi-Fi) Signal

Arduino (MCU) Input-
SvDe-12v De(1Amp)

Solid State Relay 5v
DC-110v AC /25 Amp

MaxBaotix {Ultrasound)
Input- 3v-5v DC

‘Outlet power source
110v AC
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Device Architecture / Water Sensor
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Outlet power source

Solid State Relay 5v
DC/moAC - (254)

Arduino

Microcontroller

MaxBotix Ultrasound

LED signal indicator

QOutlet power connect
to the sump pump

24 inches PVC pipe
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Device Architecture / Arduino
Wi-Fi Shield
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MaxSonar®-EZ1"
Data Sheet
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Sensor

weight, 4.3 grams

A| 0.785" |19.9mm | |F| 0.510" |12.6 mm

B| 0.870" [22.1 mm | |G[0.124" 4a.[3.1 MM o

¢ Cl 0.100" [2.54 mm | [H] 0.100" [2.54 mm

—J _,| D| 0.100" |2.54 mm | [J]| 0.645" [164mm

approximately E| 0.670" |170mm | |K[ 0.610" [155mm
actual size

dimensions are nominal
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Testing

Distance (inches) MaxBotix Ultrasound Accurate measurement
(inches) (percentage) %
o o 100
6 6 100
7 6.8 97
8 8 100
9 9 100
1 10.7 97
12 12 100
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Testing
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MaxBotx Ultrasound measuremnet in stable water
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Testing

MaxBotx Ultrasound measuremnet in stable water
9.2
9 actual measurment
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Indicator
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Water level indicator module
Power switch (Off-On)

Red-Green LEDs power indicators

Green LED safe level indicator

Red LED critical level indicator

Audible Alarm
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Device Architecture / Battery
Power Calculations

Arduino Battrey power source Ah calculations:
4 AA batteries have 2000 mAh, the arduino (MCU) consumes 60 mA

Battery Ah calculation is 2000/60mA = 33 hours ,

since battey acual usege is 60% only, so 33 *.60 =20 hours

The battey power will last 20 hours.
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Testing

Water level indicator Resistors values calculations

The LEDs have 20 mA forward current and 2v drop cross it.

The source voltage is 5vDC, v=(5-2)=3 v

R=v/I=3/0ZA = 150Q2

Power dissipation=I*V = 3v * .02A = 60 mW, under the resistor rating of 125 mW.

So for the green and red LEDs I used 2202 instead 150€2 because it’s easy to find it and still allows the
LED to glow sufficiently bright. I used resistors 2202, 4 w.
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The formula of the conversion from dBm to Watt is
Power (watt) = 1 watt * 10" (dBm/10) = watt

-67 dBm = 1 watt * 10" (-67/10) = 1.995*10"-10 watt

-75 dBm = 1 watt*10" (-75/10) = 3.162*10"-11 watt

Table (2) the testing the Wi-Fi strength signal vs. distance

3 -67 19.95 nW
5 -67 19.95 nW
10 -69 12.50 nW
15 -72 31.62 nW
20 =75 63.09 nW
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Device Architecture / Software Code

foache <GB

fonchde <Ernlianiy

fonchude <Kively.bs

bvte wael = { BIE, G, DBE, O<EF, OWFE, OGO 5

char ssid[] = "E-LBIT"; /7 your mevwock S5ID (naue]

char pass|] = "0JEMOBSATITEY; /7 your vetwork pasamord (use for TE, 13- uee 35 key For VER)
int keylnde = 17 Yoz netwzk ey Index mober (needed ouly £ar EP)

iut seasorkin

L

int safelore =1§; 4 825 thresholé IT
Lut satelorel =d4; // et Ceshold T

it greenl biczer = 3, relled = &
int relayt

=5
Long value = 3
Corg duration:
int, seasor¥alaes0;
iut stams = To_ITE_§RTUS:
14 Youe Yively ey ta et you ugload deta
char wivelyRey:] = "33TATLag) tRIuZNE 22066 Ve Il v oBlba0e” s
/! imaloy rin vhich 7e re won:tcring 1€ ad 1 ez used oy the Ihemet skieldl
/! Tefine the strings for o1 detassrean [Ds
char szmsorId[] = “sznsor_reading’;
Kevelpdata catastzeans’] = {
Jivelydatastean (SsmorTd, strleasersocld), DATASTREMM FLOATI,
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/¢ Fimal.y, veap the datestrems iz € fzed
Kevelyfeed fead 3E6TI07E , datesteedns, | /7 nuber Of Gatsstreans /1

V-FiClient client;
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This is the code | Added to the Xively orignal codes:

void loop() {

int sensorValue = analogRead(sensorPin)/1.5; // this is the function of the water level
measurement

datastreams[0].setFloat(sensorValue);
Serial.print("Read sensor value");
Serial.printin(datastreams[0].getFloat());
Serial.printin("Uploading it to Xively");

int ret = xivelyclient.put(feed, xivelyKey);
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Device Architecture / Flowchart

Visual Alarm
Green LED gL
ON

Audible
Alarm ON
Red LED ON

o Yes
If water level
>Threshold Il

Call User
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Dev1ce Architecture / Validation
Testing

Table (3) — testing the complete s

Number of | Alarm Response time
trials (seconds)

1 33

2 37

3 45

4 38

5 42

ystem for 5 trials for the alarm response time
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Project Management / Cost

Tasks: Days Days Cost (Parts) Dollar$

Research 5 Sump pump 80
Picking parts value 3 Arduino (MCU) 97
Order parts 9 Battery back up 10
Design the Control system 7 Water level sensor 15
Design water level sensor 5 relays , resistors, and wires 35
Build the system on bread board 7 Circuit Board 5
Test the system 3 Enclosure 10
Update the system 4 USB Port 10
Build the prototype system 5 Visual and audio local alarm 15
Integrate the system with auto dial

8 Wi-Fi shield/Ethernet Shield 65
Troubleshoot and retest the system Totals

1 3628
Software Coding 5
System verification complete 3
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Summary

+Requirement

 Risk
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Demonstration / Sump Pump

Control

System
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Demonstration / Back-Up Battery
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Lessons Learned

The first lesson learned from this project was to get the water sensor ultrasound working
properly with the software codes. | also learned how to embedded microcontroller in any
projects in the future. | learned how to build electrical circuits and how to design circuits,
which made me more confident to work as electrical engineer.
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Questions?
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