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Abstract

This project has two primary purposes are to create a course of humidity control, by
making instrument for tune a velocity of fan to proper with a room humidity is automatically, and
use a several programs consist of CCS C compiler 3.202, MPLAB, and Proteus 7 Professionals
for use fo creafing,

When we are looking for the experiment we will find out that the air-conditioning by
using an instrument conirel a humidity of air which makes result to a lowest refative humidity at
44 %RH and a highest at 53 %RH, and a variable range of humidity is about 44 — 53 %RH. In the
other ways, air-conditionings that are without an instrument control a humidity of air will make
result to a lowest relative humidity at 37 %RH and highest at 44 %RI and a variable range of
humidity is about 37 —44 %RH.

Hence, find that this using an instrument control a humidity of air will make result to the
humidity of room is proper and not too lower for a comfortableness of human and it is an interest
for applied with a fan velocity control that is the Evaporator fan motor of air-condition in the

further.
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SPi RPAM\
2.43. 8EP wiliiell R w2 DEBa PAEMZ (2.8)
BHP RPM

2.5 AT IN1NTOU (Thermal Comfort)

#1°1 Thermal Comfort finawunINefignimua las ASHRAE Standard 51-1981 [1] 41
“The condition of mind that expresses satisfaction with the thermal environment” ‘é\‘lﬁﬁ'ﬂ’h
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. Qﬂ!‘ﬁgﬁﬂ'lMﬁ (Air Temperature)

L qmwgﬁmn%’qﬁmm%u (Mean Radiant Temperature)

o mduduing (Relative Humidity)

e anuisan (Air Velocity)

L ﬁﬂﬂiimlmuﬂﬂﬁ {Activity or Mctabolic Rate)

3
® il E)ﬁ11]9~114ﬂﬂﬁ (Clothing Thermal Resistance)
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2.7 n¥{) Pulse Width Modulation (PWM)

& oA = o o

pwM Hhudntuilafidenldlunsaruguanus wemednszuanss (DC) ndnns
H & ¢ o w  d H 3 1 o
Hraudfenssualihnileudwewefrdluiad Taswzlinnwdad udaanunheveaiad
3 1 @ o 4 =] o i
Tuesonl@enuiladld Swadinnunhannarmsemessxlings wsein T unde

1Y w2 g ¢ o @ 4 3 ] @ o
W) At wWaduauaus 1wemes sxdrusadu i manden) dnnundnvesiades
wernsluglueuilefidudfiGond1 Duty Cyele dandralugilozuans Duty Cycle 7l (a) 20%

(b)80% 1dz ()50% Tdusagi vl 12v

PWM duty eyeles

51% 2.3 4AA PWM Duty Cycle

] L
s = (4

& &
Foain PWM Aadndulunisneassnaiiazad1aain MCU (Micro Control Unit) 44

Lria

»

1&iden14 picisras2 iifesninfiTuga ccp  (ccP sznou 3 Tuuanisiiaufo
Capture/Compare/PWM) Tumsadadaym o PWM 18 2 90an19 uaz Tuga CCP i Registry
wyia 16 Bir WoldlunisvieuIvnue PWM uazezfiausiudy Timer2 Taolunis

9 ¥
Amuald ccp wawluTvue PWM duaunsofiezade Duty Cyele 18
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2.7.1 M3lfluga CCP1 az TIMER2 a5adyayion PWM

T2CON:TMR20N <G:1> T2CO0N-TMR20H<3>

00 = Prescaler is 1 /L ON/OFF
01 = Prescaleris 4 [ f
1% = Piescaler is 16 ON/OFF : Period :
RB3 | -
CCRIPN ! i !
Prescaler 9
FOSLAT 114106 TIMER2 oo ‘ Duty Cycle ——I
. TRISB<3>» e,

Peiod = PR2 —mTHR2 I '
Duty Cycle =CCPRIL:CCPICON<5:4>

51l%1 2.4 M3 19 Tuga CCP1 uaz TIMER2 a5 adgyayias PWM.-

vingildunalddn Timer2 Ta5udyaanniim Foscid nszuy Tagannso

A1MUA Prescaler 1at09d 18 PR2 vz@udrdmuaniunal  uaz CCPRI dwia 16 Bitldlu

M1SAILAY duty oycle 1l5znoUAIE CCPRIH wag CCPRIL 91ntiuiammsadndayg o
A qq:f Q | 1 piy = T o

pwM FaluAiazilun1sfinue Duty Cyele nuuasiiva lunsnaaost izl lidmua

aaef Iy Duty Cycle

R\ T pwm '
- — -
| [
T Td N | I
.- ?“I |
1 Duty Cyele : .

JU7 2.5 ueradnsfimua Daty Cycte
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atf

2.7.2 Fumpumsivau CCP1 Auilndayasins

2.7.2.1 MIKIANNIIAIE PWM (PWM PERIOD) tiafiviuas bty PR2
Avuaanudndsansez ldmunatvesiad ulsunfdufuna1un uag Duty Cycle

! = 4 o
guninnynanud luns 1audsgndmua lag XTAL

T= 1 (2.9)
f
T =Toscx4x P x(period +1) (2.10)
T fle munal, S
£ Ao mmﬁ JHz
P ﬁﬂ Prescaler U943 timer 2

Period $18 AUIAUND Reset Aey@y it IWn1 Timer2 381 0-255

Tosc  f0 ANIIANDI PWM, S

Tosc = (.11
Josc
fosc Ao AMYA XTAL, Hz
' Y i ¥ v
2722 osnmnuadmgatauniaisaula
NAUMSA (2.10) MUUA P=16 period = 255
T = Tosc x 4 x 16% (255 + 1) = 16384Tosc (2.12)
NNEuNEA (2.11) 161 XTAL=20 MHz annsoadwdygnuiiniiiga
1 .
Tosc =(—)° =5x10"S (2.13)
20
T= 16384 x 5x10° ~8.192x10 * 130 0.8 ms (2.14)
= : o3 1
PINFUNITN (2.14) ﬂ'lﬂ'ﬂllﬂﬁﬂ'c‘[ﬂ f=————=1220.7THz (2.15)
0.0008192

< < 3 o
2.7.2.3 memanudgeganduninldanla
NNAUNIN (2.10) AuUa P=t1, pedod =0

T =Toscx4x1x(0+1) =4Tosc (2.16)
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nnauA1sn (2.11) minld XTAL=20 MHz awnseadsdannuinieiga

| S -8
Tosc=(—) =5x10"§ (2.17)
o
T= 4x5E-8 = 2E-7 138 0.2 us (M50A1WDMAGA =1/T = SMHz)
_ 4 434 1
NNFUNITN (2.9) AIIUDAEA f= ——=5MHz (2.18)
02E-6

2.7.2.4) MIMIATS MADS Period (PR2) (Mo MuamIIa1vae TIMER? o4

a1 mldangas

T
Period=( ————)—1 2.19)
ToscxdxlP
2.7.2.5) MIMUIUNT Value Hiodmuaninisiiayiulvue PWM
n#andu Sctup pwml duty (value)
Value = M (2.20)
TxD 1
1d = TxDutyCycle @21)
100
3151 PWM 9513a72168 5 KHz duty cycle 50% (1219 XTAL fin1ud 20MHz
o 1/5000
PNAUNITH (2.19) Period = (—/——— Y1 =249 (2.22)
(1/20E6)x4x4
o 2E—4
VINAUNITN (2.21) Td = szo =0.1 ms (2.23)
= 0.0001x20F6
PATUNIT (2.20)  value — + ~ 500 (2.24)
o et g/
HAGWEN 16l

setup_ccpl (CCP_PWM);
setup_timer_2 (T2_DIV_BY_4, 249, 1);

~setup_pwml_duty (value);
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2.8 Humidity and Temperature Sensor (SHT15)

< o o
13 191U Humidity and Temperature Sensor SHTlSLﬂuQﬂﬂiﬁﬂﬂqugnllﬂx

§ o o o e nn 0 o 1 o 4 @ a
ﬂ'ﬂll%“l—!ﬁ'ﬂ‘ﬁﬂﬁj IﬂEJi‘l_lﬂ'i}l}ﬂnﬂﬂlLLlI“Uﬂ"Dﬂf)mlé}?u'm']!L‘ljﬂ\uﬂuﬂ’lﬁgﬂlﬁglllmﬁﬂﬁ'Ill‘?ﬂﬁll“‘ﬂ‘ﬁ‘

4 .
rivounasna e LeD

SHT1x
4K7 5
GHD_1
IR Y2 BN
O SCK_al-
’ o _YDD_4l
2455¢

717 2.6 L1AAINTAD Sensor

2.8.1 PIN Assignment

2.8.1.1 Ground (GND) §ludufideasaiensg

2.8.1.2 Serial data (DATA) ifusiedoya Ia swiiazdinsdaddumin i
4.7k-10k 1111 VDD

2.8.1.3 Setial Clock Input (SCK) Hludayanaiunvin synchronize serhalulnsneu
Tnsaaod i Sensor

28.1.4 vDD Fhumeliidauan
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2.8.2 msnlapudieyaranea (digital) wuiludeyavepungil

1 3 a g s o A ar = ¥ L) 9t
1999901 A Temperature ﬂhlﬂﬁl’lﬂﬂ'ltch'ul“]fﬂ‘i Nﬂﬂ'}:lm%lﬁul‘]ﬂLﬂuﬂ"ﬂJTjﬂﬂ1u'}m1ﬂ

Taoldgas
T=dl+d2x S0, ) (2.25)
Tavii
T flo guinail, °C ¥3e °F
dl,d2 Ao finef
SO A0 Serial Qutput Temperature Fi"iﬁ%ﬂt‘lﬁ“ﬂﬂqqmﬂﬂﬁ

T o

VDD d1(°C) d1(°F)
5V A -40.2
4V -39.3 -39.6

35V -39.7 -39.5
3V -39.6 -39.3
2V -39.4 -38.9

A3 2.1 HAAIAIAINUes di

SOT d2 (°C) d2(°F)
14bit 0.01 0.018
12bit 0.04 0.072

5191 2.2 LaAdfInINYe d2
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- ¥ . . st W X
283 ﬂ'li!'llﬁﬂ‘l«!‘llﬂyﬂ digital N]lﬂu‘\lﬂ&ﬂmﬂ@ﬂ?ﬂuﬂu

fwesdoya Humidity Tanuaziiuaumsvim lua auwnsefiuas 1dain

THUNTT
RH,, = CL4C280,,+C380,," (2.26)
RH,. = (T .-25) x{t1+2xS0,,) +RH, . (2.27)
Taoit
P 1 Af v w &
RH, . Ao MANUFUTUHNT
}
SOy A Serial Output humidity A1AINDAUBIAIUFU
C1,C2,C3, 11,12 fio ARSI
SORH Cl c2
12bit | -2.0468 | 0.0367
8bit | -2.0468 | 0.5872

A131370 2.3 uaasA1nen Ci laz €2

SORH t1 12
12 bit 0.01 0.00008
8 bit 0.01 0.00128

A15199 2.4 LEARIM AN tL a2
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3.2.15

“ulasneuInsamosju PICISF452

10T ANARDY

VOUAAING FUA LCD 16 x 2

lnsalfunamdi

Regulator %11 Monolithic (1185 L7805C uay LM317T
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Rk kR EREEECERERE Main CodeF¥Frsrksss*

#include <18F452.h>

H#fuses HS NOWDT,PUT,NOPROTECT,NOLVP
ffuse delay(clock=20000000)

#include<lcd.c>

#include<SHT15.c>

void main()

{

float resternp, truchumid;
led_init();

sht_init();

while{(TRUE)
{
sht_rd (restemp, truehumid};

led gotoxy(1,1);

H setup frequancy SKHz
setup_cepl(CCP_PWM);

setup_timer 2(T2 DIV BY 4,249, 1)

printf{led_pute, "RH :%3,‘2f %% ", truchumid);
if{truehumid>=50) // 50

{

output_low(PIN B7);

output_low(PIN C3); |

} _



clse

{

output?high(PINﬁB?); -

output_high(PIN_C3);

} : :
ifltruehumid>=50)
{

set_pwml duty(0);

printf{led_putc, "Duty Cycle : 0 %%");
}

else if(tmehu1nid>=49.8)
{

set_pwml_duty(700); // startup fan 0.5S
delay _ms(500);
set pwm! duty(260);

printf{lcd_putc, "Duty Cy : 26 %%");
3

else if(truehumid>=49.5)
{

set_pwml_duty(260);

printf(led_putc, "Duty Cy : 26 %%");
}

else ifltruechumid>=49)
{

set pwml_duty(328);

printf{fcd_pute, "Duty Cy : 32.8 %%");
}

else if{truchumid>=48.5)
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set J)wmliduty&%);

printf(léd | putc, "Duty Cy : 39.6 %%");
3
“else if{truehumid>=48)
{

set pwml duty(464);

pﬁntf(lcd | putc, "Duty Cy : 46.4 %%");
s 3

‘ else if(truchumid>=47.5)

{

set_pwml duty(532);

printf(lcd | putc, "Duty Cy : 53,2 %%");
}

clse if(truehumid>=47) .

{_

set_pwm! duty(600);

-

printf(led_putc, "Duty Cy : 60.0 %%");
.

else if(truchumid>=46.5)
{

set _mel_duty(6'68);
- printf{led _put;:, "Duty Cy : 66.8 %%");
I

else if(truehumid>=46)
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set_pwml_duty(736); |
printfi(lcd_putc, "Duty Cy : 73.6 %%");
}

- else if{truehumid>=45.5)

{

 set_pwml_duty(804);

printf{lcd putc, "Duty Cy : 80.4 %%");
) Al
else ifltruehumid=>=45)
: _

set pwml duty(872);
printf{led_putc, "Duty Cy : 87.2 %%"),
}

else

set_pwml duty(1000);
printfled_pute, "Duty Cy : 100 %%");
}

delay_ms(500);
}
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!

Driver file for SHT15 Telﬁperaturc & Humidity Sensor with PIC18F452

 #define sht_data_pin PIN_EO

ftdefine shi clk_pin PIN _E2

[/¥*¥¥E% Fypction to alert SHT1S ¥**+*

" void comstart (void)

{

output_float{sht data pin); //data high
output_bit(sht clk pin, 0); /clk low
delay us(1);

output bit(sht clk pin, 1}; /clk high_ .
delay us(1);

output_bit(sht data pin, 0); /data low

delay us(1);

output_bit(sht _clk pin, 0); /clk low
delay us(2);

output_bit(sht_clk pin, 1); /clk high
delay us(1); -
output_float{sht data_pin); //data high
delay us(1);

output_bit(sht clk pin, 0); /clk tow

}

J/¥¥%%% Function to resct SHT1S communication ****¥

void comreset {void)

{
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int§ i;

output_float(sht_data_pin); //data high
output_bit(sht clk pin, 0); /clk low
delay_us(2);

 for(i=0; i<9; i++)

{

output_ bit(sht clk pin, 1), /ftoggle clk 9 times
delay us(2);

output_bit(sht clk pin, 0);

delay us(2); |

)

comstart();

}

/R Function to write data to SHT15 ¥¥¥**
inti comwrite (int8 iobyte)

{

int8 i, mask = 0x80,

intl ack;

. //Shift out command

delay us(4);
for(i=0; i<®; i++)
{
output_bit(sht clk pin, 0); Helk low
7 if((iobyte & mask) > 0)
output_float(sht_data_pin); //data high if MSB high
eléc output bit(sht data_pin, 0); /{data low if MSB low
dclay_us(i); -
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output_bit{sht_clk pin, 1); Hclk high

delay_us(1);

mask = mask >> 1; {/shift tb next bit
1
//Shift in ack

" output_bit(sht clk pin, 0); /clk low

delay us(1);

ack = input(sht _data_pin); //getack bit
outpﬁt_bit(sht_clk - pin, 1); Hclk high
delay_us(1); .
output_bit(sht clk pin, 0); /clk low
return(ack);

}
//¥%*%% Function to read data from STIT15 **+¥*%

intl6 comread (void)

{

int8 i;

int16 iobyte = 0;

const int16 mask0 = 0x0000;

const int16 maskl =0x0001;

//shift in MSB data

for{i=0; 1<8; i++)
{
iobyte = iobyte << 1;
output_bif(sht_clk . pin, 1); ffelk high

delay us(1);

38



if (input(sht_data_pin)) iobyte |= maskl; //shift in data bit
" else iobyte |= mask0;

output_bit(sht clk pin, 0); ffelk low

delay us(1);
3

ffsend ack O bit

output_bit(sht data pin, 0); //data low
delay us(1);

output_bit(sht clk pin, 1); /Zelk high
delay us(2);

output_bit(sht clk pin, 0); /clk low
delay;us(l);

output float(sht data pin); //data high

+ ffshift in LSB data

for(i=0; i<8; i++)
{

iobyte = iobyte << 1;

output bit(sht clk pin, 1); Helk high

delay us(1);

if (input(sht_data_pin)) iobyte |= mask]1; //shiﬂ in data bit
else iobyte |= mask0;

output_bit(sht clk  pin, 0); Helk low
delay_us(l);

}

/fsend ack 1 bit
output_float(sht data pin); //data high
delayﬁus(l);
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output_bit(sht clk pin, 1); /clk high
delay_us(2);

output_bit(sht_clk pin, 0); Hclk low

return{iobyte);
}

{***** Function to wait for SHT15 reading **¥*%

void comwait (void)

{
intl6 sht_delay;

output_float(sht data pin); //data high
output_bit(sht clk pin, 0); felk low
delay us(I);
for(sht_delay=0; sht_delay<30000; sht delay++)} // wait for max 300ms
{
if (tinput(sht data_pin)) break; /fif sht_data pin low, SHT15 ready
delay us(10);
}
}

//¥¥*** Function to soft reset SHTLS *****

void sht_soft reset (void)

{

comreset(); //SHT15 communication reset
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comwrite(Oxle); - /fsend SHT75 reset command
delay_ms(15); /fpause 15 ms
}

f{¥*+x*¥ Function to measure SHT15 temperature *+%**

int16 measuretemp (void)

{

intl .ack;

int16 iobytc;

comstart(); Halert SHT15

ack = comwrite(0x03); //send measure temp corﬁmand and read ack status
iflack == 1) refurn;

comwait(); ffwait for SHTls measurement to complete

iobyte = comread(); //read SHTI15 temp data

return(iobyte);

}

J7EF*EE Function to measure SHT15 RH *#+x*

int16 measurchumid (void)

{

intl ack;

int16 iobyte;

comstart(); Halert SHT15

ack = comwrite(0x05); //send measure RH command and read ack status
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if{ack == 1) return;
comwait();

ffwait for SHT15 measurement to complete

iobyte = comread(); //read SHT75 temp data

return(iobyte};

}

[/¥¥¥** Function to calculate SHT15 temp & RH *¥*+*

{

void calculate _data (intl6 temp, int16 humid, float & tc, ﬂoat & rhlin, float & rhtrué)

float truchumidi, rh;

//calcutatc Real RH reading

rh = (float) humid;

rhlin = (th * 0.0405) - (th * rh * 0.0000028) - 4.0;

Healculate True RH reading

rthtrue = ((tc - 25.0) * (0.01 + {0.00008 * rh))) + rhiin-2.8;
}

//*¥¥¥%% Function to measure & calculate SHT15 temp & RH **¥**

“void sht_rd (float & temp, float & truehumid)
{

int16 restemp, reshumid;

float realhumid;

restemp = 0; truchumid = 0
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restemp = measuretemp();  /ineasure temp

reshumid = measurchumid(); //measurc RH

- calculate_data (restemp, reshumid, temp, realhumid, truehumid); //calcu'late temp & RH

}

J{¥*%% Function to initialise SHT15 on power-up ***¥x

void sht_init (void)
{
comreset(); //reset SIITIL5

delay_ms(20); //delay for power-up
3
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