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· Equipment & Tools:

· The project implemented using wire rapping technology

· PIC16F877A
· Crystal 4 MH

· Temperature sensor LM335

· Infrared receiver and transmitter 

· Relays 

· Wire rapping sockets

· Wire rapping board

· Bush buttons

· switches

· LCD 1602g

· Wires 

· Resistors & potentiometer 
· Capacitors

· Buzzer 

· Fan

· LEDS

· Transistor
· Regulator 7805

· Max 232

· Software:

· PICC compiler

· TR

· Boot loader

· ORCAD

Temperature based control:

Using the lm335 to read the room temperature and associate some activities based on the temperature value, and user can control these values intervals.

Lm335 is connected to pic through pin A1, and we used a 10-bit ADC with an internal clock 2-6 us reading its value using READ_ADC (picc function)
Temperature calculations:

We read the voltage of the sensor at the room temperature and take it as a reference for our calculations; the voltage was 2.450195 volt at 293.15 Kelvin.
Vout(T)=Vout(T0)*T/T0

Where T0 =293.15 as we a reference temperature.

And Vout(T0)=2.450195 voltage at T0.

T: unknown temperature

Vout(T0): voltage value read by ADC.

   Before start reading ADC we should initialize it as follow:
  setup_adc_ports(RA0_RA1_RA3_ANALOG);
   setup_adc(ADC_CLOCK_INTERNAL);
  set_adc_channel(1);
start reading ADC as follow:

for more accuracy  we read ADC 30 times 
for(N=0;N<30;N++)
   {
   restart_wdt();
   delay_ms(5);
   value+=read_adc();
   delay_ms(5);
   }
and took the average.
value=value/30;
   delay_ms(50);
   avg=(value*5)/1024;
where 5 is the maximum voltage. 

and 1024 since 10-bit ADC used.
There is four interval of temp as follow

1. From 0 to low temperature:-

Low temperature: we assign the value 16 c as default to temp_low and user can change it as desired.

If the current temperature falls in this interval then we run the heater, which is connected through relay1 to RB1 (pin34)
if(Temp_C>=1 && Temp_C<=TEMP_LO)
   {
   delay_ms(1);
   output_bit(PIN_B0,0);
   output_bit(PIN_B1,1);
   output_bit(PIN_B2,0);
   }

2. From low temperature to Mid temperature:-

Mid temperature: we assign the value 25 c to temp_mid as a default value and user can change it as desired.

If the current temperature falls in this interval then we do nothing, just enjoy the nice weather.

if(Temp_C>TEMP_LO && Temp_C < TEMP_MID)
   {
   delay_ms(1);
   output_bit(PIN_B0,0);
   output_bit(PIN_B1,0);
   output_bit(PIN_B2,0);
   }

3.   From Mid temperature to High temperature:-

High temperature: we assign the value 37 c to temp_high as a default value and user can change it as desired.

If the current temperature falls in this interval then we run the fan, which is connected through relay2 to RB2 (pin 33).
if(Temp_C>=TEMP_MID && Temp_C<=TEMP_HI)
   {
   delay_ms(1);
   output_bit(PIN_B0,0);
   output_bit(PIN_B1,0);
   output_bit(PIN_B2,1);
   }

4. The read temperature is greater than the high temperature, It is critical and we must warn the user so we run the buzzer for 60 seconds, and after this period we read the temperature again,  buzzer is connected  to pic through   RB0.

if((Temp_C>=temp_hi )|| (Temp_C<1 && Temp_C>=-273))
   {
   count=30;
   output_bit(PIN_B1,0);
   output_bit(PIN_B2,0);
   while(count!=0)
   {
   restart_wdt();
   delay_ms(1000);
   output_bit(PIN_B0,1);
   delay_ms(1000);
   restart_wdt();
   output_bit(PIN_B0,0);
   count--;
   }
   }

Infrared receiver and transmitter:
We used it to detect any motion in the home and  if there is anybody in the home, if some one pass through the door we know that there is people inside the home, and then enable the power of the home for a specific time the default time is set to 60 minutes and user can change it as desired, we connect infrared output through RC1 to the pic.

We used timer one with 524 ms timer 1 over flow, timer one prescaler equals 8. 
(Period (T) * 60*1000)/524=115 constant number for each minute

And it equal 1145 for ten minutes.

Before using the timer we should make the following initialization:

setup_timer_1(T1_INTERNAL|T1_DIV_BY_8);

enable_interrupts(INT_TIMER1);
   enable_interrupts(global);
and then:

#int_TIMER1
TIMER1_isr()
{
if(!input(pin_c1))// from infrared
{
counter=TIME_PERIOD;/*(period*60*1000/524);*/
set_timer1(0);
}
}

User Interaction:-

User can change the Temperature values as follow:-

We used RB interrupts to start control the user values,

First of all we should do the following  initialization

enable_interrupts(INT_RB); 
enable_interrupts(global);

To change the Temperature low we should hold down RC2 and push RB5 to increase its current value, or hold down RC2 and press RB6 to decrease its current value.

#int_RB
RB_isr()
{
if(input(PIN_B5)==0) //B5 WENT LOW;
 {
 if(input(PIN_C2)==0)
      {
Increment  temp_low

      }
}

Note: to decrement temp_low we follow the same order but using RB6 instead of RB5

To change the Temperature Mid we should hold down RC4 and push RB5 to increase its current value, or hold down RC4 and push RB6 to decrease its current value. 

#int_RB
RB_isr()
{
if(input(PIN_B5)==0) //B5 WENT LOW;
 {
 if(input(PIN_C4)==0)
      {
Increment  temp_mid

      }
}
Note: to decrement temp_mid we follow the same order but using RB6 instead of RB5

To change the Temperature high we should hold down RC3 and push RB5 to increase its current value, or hold down RC3 and push RB6 to decrease its current value.

#int_RB
RB_isr()
{
if(input(PIN_B5)==0) //B5 WENT LOW;
 {
 if(input(PIN_C3)==0)
      {
Increment  temp_hi

      }
}
Note: to decrement temp_hi we follow the same order but using RB6 instead of RB5.

To change the Timer period we should hold down RC5 and push RB5 to increase its current value, or hold down RC5 and push RB6 to decrease its current value. It will be increased or decreased 10 minutes at time.

#int_RB
RB_isr()
{
if(input(PIN_B5)==0) //B5 WENT LOW;
 {
 if(input(PIN_C5)==0)
      {
Increment  time_period

      }
}
Note: to decrement time_period we follow the same order but using RB6 instead of RB5.
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