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Abstract

This study documents the 3—phase BLDC(Brushless DC) motor to improve conventional exhaust fan
motor. Energy efficiency, noise, and air pollution reduction for the high—performance vibration of the
BLDC motor has been used in many fields. It is necessary to achieve the information of rotor position
for driving 3—phase type brushless DC motor. It is also necessary that the PWM control algorithm
design for a MOSFET driver to control the motor speed control for each of three phases. BLDC motors
for exhaust fan, we studied the controller and software. The control circuit and motor control program
through which Exhaust fan up close and person can be used safely and protect the environment.
Keywords: 3—phase BLDC motor, Back EMF, Exhaust fan, PWM, AD—converter
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<Table 1> Indoor air quality standards

Targeted Office, Larger merchants,
building [Underground Shopping Center,
Air Pollutants Librarv,
PM10 (ge/m') Under 150
COZ () Under 1.000
HCHOQ (ug/r) Under 100
CO () Under 10
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[Figure 1] Structure of Exhaust fan
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<Table 1> BLDC motor characteristic values

¢ & B EA%

T BRES [RPM] 2800
B [Nm] 0.27
A5 [A] 5.0

st ERES [RPM] 1570
=9 [W]| 44

af [%] 78.0

Phase Resistance @20C | [£2] 0.131
Line (31%D Back—EMF | [Vrms] 3.03
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[Figure 4] BLDC motor Electrical drive principle
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[Figure 5] Motor Speed control principle
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[Figure 10] B—EMF detect circuit
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[Figure 11] BLDC motor controller PCB
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[Figure 13] Flow chart of 6—step control
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V nign=0N; U low=CN

switch (Motor_state)

case 0:

if (g_Spindle_speed>100) Motor_state =1;
break;
case 1:
OCR1A =dut

if (((PIND & OXlC)>>2) == 3)
Motor_state =2;

A_H_ON; C_L_ON; _delay_ms(15);
if (((PIND & 0x1C)>>2) == 1)

Motor_ state —2,
L_ON delay ms(15);
if (((PIND ‘& 0x10)>>2) == 5)
Motor_ state =2;
C_H_ON; B_L_ON; delay ms(15);
if (((PIND & 0x1C)>>2) == 4)
Motor_state =2;
A_L_ON; delay ms(15);
if (((PIND & 0x1C)>>2) ==6)
Motor_state =2;
B_H_ON; A_L_ON; _delay_ms(15);
if (((PIND & 0x1C)>>2) == 2)
Motor_state =2;

_L_ON; _delay_ms(15);
if (duty<=254) duty=duty+30;
break
case 2:

if (((PIND & 0x1C)>>2)==1)
{A_H_ON;B_L_ON; }

if (((PIND & OxlC)>>2) =2)
{B_H_ON;C_L_ON; }

if (((PIND & OxlC)>>2) =3)
{A_H_ON;C_L_ON; }

if (((PIND & OxlC)>>2)——4)
{C_H_ON;A_L_ON; }

if (((PIND & 0x1C)>>2)==5)
{C_H_ON;B_L_ON; }

if (((PIND & OxlC)>>2)——6)
{B_H_ON;A_L_ON; }

break
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