S aal ll

~==! The Energy Efficient House

AMERICAN 2
UNIVERSITY — ' ' l
IN DUBAI —

EECE 498
Electrical Engineering Design Project
By: Thursday, April 30, 2009
Abdulsalam Bin Breik
Ahmed Nasir
Mahra Al Khaja
Obinna Okoronkwo

Shurooque Baloch

Spring 2009




(S aalol
s ralll

Outline AUD)

UNIVERSITY
LN DUBAIL]

Introduction
Overall System Design

PV System Design
Charge Controller

Inverter

Temperature Sensing & Fan Speed Control

Motion Sensor
SMS Application

Conclusion
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Features

Energy Efficient
Eco-friendly
Remote control of the house
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Block Diagram of the System ey

Control
Control Display
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PV System

Batteries

Microcontroller

Switches

UART —
RS232
Converter

Battery Sensing, Light Sensing

Motion Sensor

Passive Infrared
Sensor (PIR)

GSM
Modem
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PV System and Design

UNIVERSITY
[IN DUBAI|
PV Panel Inverter AC Loads
S1 S3
CC S2
5 ™
S4
Battery
Utility

S1, S3 & S5 are ON during the daytime (high sunlight
intensity)

S1 & S5 are OFF when the light intensity is low and S2
& S3 are ON

.On discharging battery voltage, S2 & S3 open and S4 is
ON to supply the loads
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Switches
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Charge Controller (CC) )
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» Battery Charging Method
» CC Circuit Design
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Battery Charging Methods Ei
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http://www.batteryuniversity.com/partone-13.htm

Spring 2009


http://www.batteryuniversity.com/partone-13.htm
http://www.batteryuniversity.com/partone-13.htm
http://www.batteryuniversity.com/partone-13.htm

s ralll
| A Lna

CC Circuit
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Inverter

H-Bridge
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Temperature Sensing Lk
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VCC Temperature (°C) Resistancég
0 32.55
» R1 vout 5 25,34
_m 1 < 10 19.87
o 15 15.70
‘g\ wThermistor 20 12 49
25 10.00
30 8.059
= 35 6.534
40 5.329
45 4371

Vout =Vcc x (RThermistor / RThemistor + R1)
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Error

Desired
Temperature

Output
g System >

~ Room
Temperature

Error = DesiredTemperature — RoomTemperature
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SMS Application

Serial communication
between the

microcontroller and the
GSM modem

rx_isr
(Receive ISR)

LX_isr
(Transmit ISR)

L

RS2321

o UART

Converter

GSM
Modem
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Executing an

Instruction

+ CMT IMemofy [Type] dMenpory Location]

+CHMTL:

Sample SMS
1234

PWCH ABCD
LON RA, RB
ACON RAZ23, RB

"SMT 62

Default password

password changed to ABCD instead of 1234

Turn ON lights for rooms A and B

Turn ON fan for RA and set desired temperature to 23 C and
Turn ON fan for RB with last selected temperature

( START

T
v

_~ts CMTI check NO )

anabled?

YES ‘

I omiti_chack

v

NO
< SMS racaived? -

YES l

I get_sms

v

NO
18 read SMS

enabled?

YES ¢

del_sms

v

chack_sms

.

Is NO

pass correct
enabled?

YES l

axcute_cma

[
h 4
STOP

-

-4

-
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Flowchart
for SMS
Command

START

Get SMS from
receive queue

v

Get Instruction

Instruction
found?

Get zone and
parameter

Zone and\

NO
parameter found
and valid?

YES

Execute instruction

.

~
YES " Next zone ™.

Next
instruction
exists?

Get next

instruction

N

—{ STOP }
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Improvements

Avoiding blackouts
Independent power supplies

Control over additional appliances
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Conclusion

» Fully integrated system

> PV System
> Sensor System

> SMS Application
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