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Application of SVPWM Control Method Based on Space Vector
in Inverter Air-Conditioner Designing

Zhu Fucheng
(Dept. of Information & Engineering, Mianyang Vocation & Technical College, Mianyang 621000, China)

Abstract: To further reduce the noise, raises the efficiency of voltage, the voltage space vector SVPWM technology be
adopted to design inverter air-conditioner. By the basic standard of motor’s ideal magnetic flux with three-phase
symmetrical sine wave voltage power supply is considered, use the actual magnetic flux with the inverter different switch
pattern to approach the base director circle magnetic flux, compares the results to decide which time the inverter’s switches
open and pass, forms the PWM waveforms. And regards the inverter and the electrical motor as a whole to process, It has
the merit of model to be simple, the torque pulsation be small, the noise be low, voltage use factor higher and so on. The
theoretical analysis and the experimental result indicated that this method can definitely satisfy the inverter air-conditioner

designing requirements.
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pvall=c_hacarr;
pval3=c_hacarr-ti;
pval5=c_hacarr-titj;
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void pwm_calculate ()
{
calcu_divide();
if(sin_zone_number==0||sin_zone_number>=6){
/* sin_zone_number # U, AT4L &9 X 5 */
pvall=c_hacarr;
pval3=c_hacarr-ti;
b
else if(sin_zone number==1){
pvall=ti;
pval3=titj;
pval5=0;
}
else if(sin_zone number==2){
pvall=c_hacarr-titj;
pval3=c_hacarr;
pval5=c_hacarr-ti;
}
else if(sin_zone number==3){
pvall=0;
pval3=ti;
pval5=titj;
}
else if(sin_zone number==4){
pvall=c_hacarr-ti;
pval3=c_hacarr-titj;
pval5=c_hacarr;

}

else{
pvall=titj;
pval3=0;
pval5=ti;

}
pctll.ldok=1;

}
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calcu_divide().

i}
Aphase _point = 65536 * output _ f * carrier _ period »
Forboutput £ AR B 2 AT A TARSER, HE
KA 2500 Hz B, carrier period=1/2 500 , WL 4 :

Aphase _point = 65536* output _ f * carrier — period =

65536*65536* output _ f/2500/65536 =

6872%250* output _ f/(10000H)

HH L2 Wk L void pwm_parameter just()s
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void calcu_divide()
{
unsigned char *hl;
unsigned int wa;
union{
unsigned int wa;
struct{
unsigned char w;
unsigned char a;
jbyte;
tword,pwm_wa,midle_hi;
word.wa=phase_point+=phase update;
/*phase_update #9115 WL iR %L void
pwm_parameter_just()*/
pwm_wa.byte.w=(int)word.byte.w/43;
_asm pshh;
_asm pula;
_asm sta word.byte.w;
pwm_wa.byte.a=word.wa/43;
sin_zone number=pwm_wa.wa/254;
_asm pshh;
_asm pula;
_asm sta sin_alfa;
hl=sin0+253-sin_alfa;
pwm_wa.wa=*hl*vf coeff;
midle_hi.wa=pwm_wa.byte.w*depth_m_nl;
/*depth_ m nl1/ depth m n2 =6.6, {H WV R 4 5K
W 185 100 3 =24 1) 4/
word.byte.w=(unsigned
int)midle hi.byte.w/depth_m n2;
_asm pshh;
_asm pula;
)asm sta midle hi.byte.w;
word.byte.a=midle hi.wa/depth m n2;
if(word.wa>=c_hacarr) word.wa=c_hacarr;
ti=word.wa;
hl=sin0+sin_alfa;
pwm_wa.wa=*hl*vf coeff;
midle_hi.wa=pwm_wa.byte.w*depth_m_nl;
word.byte.w=(unsigned
nt)midle hi.byte.w/depth_m_n2;
_asm pshh;
_asm pula;
_asm sta midle_hi.byte.w;
word.byte.a=midle_hi.wa/depth_ m_n2;
word.wa+=ti;
if(word.wa>=c_hacarr) word.wa=c_hacarr;
titji=word.wa,

void pwm_parameter just()
{
vf looked table regester=get vf y(freout);
PRRYE T R A v-f R, B RAEN 8 AT
i A7 4% vE_coeff H1*/
vfcoeff just acording to v_bus();/* R 4 H % H
JEXF vE coeff BV A0 g2k Ve BEAT 15 1F f e/
word2.wa=250*freout;
wordl.wa=6872;
phase update=_calcu_multiply 2word();
h

unsigned int _calcu_multiply 2word()
{
unsigned char a;
unsigned int h_position_w,place x1lyl,place x2y2;
union {
unsigned int wa;
struct{
unsigned char w;
unsigned char a;
jbyte;
}subordinate,place x1y2,place x2yl;
place x2y2=word2.byte.a*wordl.byte.a;
place x1ly2.wa=word2.byte.w*wordl.byte.a;
place x2yl.wa=word2.byte.a*word1.byte.w;
place xlyl=word2.byte.w*wordl.byte.w;
subordinate.wa=place x2y2;
a=0;
subordinate.byte.w+=place _xly2.byte.a;
_asmrol a;
if(a) ++place x1yl;
a=0;
subordinate.byte.w+=place x2yl.byte.a;
_asm rol a;
if(a) ++place xlyl;
h position w=place x1yl;
h position w+=(unsigned
int)place x1ly2.byte.w;
h_position_w+=(unsigned
int)place x2yl.byte.w;
return(h_position_w);
}
£ 1 256Xsinf(0°<H<60°)z IF 3% FK # Fk

const unsigned char sin0[]={
0x00,0x01,0x02,0x03,0x04,0x05,0x06,0x07,0x08,0x09,0x0a,0x0b,0x0c,0
x0d,0x0e,0x0f,
0x10,0x11,0x12,0x14,0x15,0x16,0x17,0x18,0x19,0x1a,0x1b,0x1¢,0x1d,0
x1e,0x1f,
0x20,0x21,0x22,0x23,0x24,0x25,0x26,0x27,0x28,0x2a,0x2b,0x2¢,0x2d,0
x2e,0x2f,
0x30,0x31,0x32,0x33,0x34,0x35,0x36,0x37,0x38,0x39,0x3a,0x3b,0x3¢,0
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x3d,0x3e,0x3f,
0x40,0x41,0x42,0x43,0x44,0x45,0x46,0x47,0x48,0x49,0x4a,0x4b,0x4c,0
x4d,0x4e,0x4f,
0x50,0x51,0x52,0x53,0x54,0x55,0x56,0x57,0x58,0x59,0x5a,0x5b,0x5¢,0
x5d,0x5e,0x5f,
0x60,0x61,0x62,0x63,0x64,0x65,0x66,0x67,0x68,0x69,0x6a,0x6b,0x6¢,0
x6d,0x6€,0x6f,
0x70,0x71,0x72,0x72,0x73,0x74,0x75,0x76,0x77,0x78,0x79,0x7a,0x7b,0
x7¢,0x7d,0x7¢,0x7f,0x 71,
0x80,0x81,0x82,0x83,0x84,0x85,0x86,0x87,0x88,0x89,0x89,0x8a,0x8b,0
x8¢,0x8d,0x8¢,0x8f,
0x90,0x90,0x91,0x92,0x93,0x94,0x95,0x96,0x96,0x97,0x98,0x99,0x9a,0
x9b,0x9¢,0x9¢,0x9d,0x9¢,0x9f,
0x0a0,0x0al1,0x0al,0x0a2,0x0a3,0x0a4,0x0a5,0x0a5,0x0a6,0x0a7,0x0a8,
0x0a9,0x0a9,
0x0aa,0x0ab,0x0ac,0x0ad,0x0ad,0x0ae,0x0af,0x0b0,0x0b0,0x0b1,0x0b2,
0x0b3,0x0b3,0x0b4,0x0b5,0x0b6,
0x0b6,0x0b7,0x0b8,0x0b9,0x0b9,0x0ba,0x0bb,0x0bb,0x0bc,0x0bd,0x0be
,0x0be,0x0bf,
0x0c0,0x0¢0,0x0c1,0x0c2,0x0c2,0x0¢3,0x0¢4,0x0c5,0x0¢5,0x0¢6,0x0c¢7,

0x0c¢7,0x0¢8,0x0¢8,0x0c9,
0x0ca,0x0ca,0x0cb,0x0cc,0x0cc,0x0cd,0x0ce,0x0ce,0x0cf,0x0cf,0x0d0,0
x0d1,0x0d1,0x0d2,0x0d3,0x0d3,0x0d4,
0x0d4,0x0d5,0x0d5,0x0d6,0x0d7,0x0d7,0x0d8,0x0d8,0x0d9,0x0d9,0x0da
,0x0db,0x0db,0x0dc,0x0dc,0x0dd,0x0dd,0x00};
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sca_sck=1;
if(sca_miso) ad_buf =ad buf |0x0001;
ad_buf <<=1;
_nop_();
sca_sck=0;

_nop_();_nop_();_nop_();
cnt2--;

H
sca_csb=1;
sca_sck=0;

H
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void main(void)

cmd=0x10; /i@ T SPI 2 X il

ad_update();

anglex=ad_buf;

cmd=0x11; /i@ k SPI 52 Y ifiE

ad_update();

angley=ad_buf;

ang=asin(((float)anglex-1 024) /1 638. 0)*
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