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The exploring and improvement of the temperature control

system in the corn drying tower
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Abstract; To effectively guarantee the grain drying temperature to
keep in safe range. a downstream type corn drying tower
temperature control system was designed combining the multi-sensor
detection and the even putting fuzzy control technology. With
AT89C51 as the development platform, and the programmable tem-
perature sensor DS18B20 was used via a serial port communication
and transport to the LabVIEW system. Moreover, according to the
upper machine, the temperature was detected as the data for
feedback system adjustment, and anti-saturation PID control algo-
rithm, the size of single chip microcomputer output duty cycle was
adjusted. Thus the drive circuit heat fan speed was controlled finally.
Compared with the traditional device, this improved temperature
control system contained a simple host interface, a flexible structure,
a convenient debugging, an efficient and precious temperature detec-

tion and transformation.
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Figure 1 Temperature control system of total diagram

before improvement

£ T3

8 DS18B20

AT89C51
gi)ﬂl-m CCP2_2

AR
e e AR

B2 HRABEARAAEFRIZER

Figure 2 The improved temperature control system

block diagram
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Figure 3 The temperature sensor and single chip microcomputer interface circuit
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Figure 4 Diagram of the temperature acquisition

and data processing
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float Hg_kbh_pid(float set_value, float rea_value, float
kp,float ki, float kd)

{

float result,ki work,kp work, kd work,err;// E X 7
RS

err=set_value-rea_value; //315 iR 2%

kp_work = kp x err; // b5

ki_work = ki * Erradd; //FH43 i

kd_work = kd * (err-Lasterr); //f#4320

if(Erradd™ (set_value+10)) //FH 48 PR i

i

ifCerr<<0)

Erradd+ =err;

}

if (Erradd<<(set_value—10))

{

ifCerr>=>0)

Erradd+ =err;

}

Lasterr=err;// JIF T WG4 B

result =kp_work+ki_work-+kd_work;// %5 5y

// Resultback=result;

return result;

}
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Resultback= Hg kbh _
(DataScope_OutPut_Buffer,5),

hotl.setkp, hotl. setki, hotl.setkd) ; //ffi Mt T B 1 19
SR AR R T B 1

if (Resultback™>100) //PID % H i1 B BR &

Resultback=100;

if (Resultback<C0)
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Figure 6 Motor drive circuit principle diagram
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CCAPOH = 255 — ((uint8) (( Resultback/100)

255)) 5/ / HL A XF BT 3

Delay5x_ ms(10);

Resultback=0;

Resultback = Hg _ kbh _ pid (hot2. settemp, ByteFloat
(DataScope_OutPut_Buffer,6),

hot2.setkp,hot2.setki, hot2.setkd) ; / /5 il it T B¢ 2

if(Resultback>>100)

Resultback=100;

if (Resultback<C0)

Resultback=1;

CCAP1H =255—((uint8) ((Resultback/100) % 255)) ;
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pid_out= generalpid (30, 1.0, 20, 60, sys_realout);//
AR 43 o343 53 24 30.1.0,20
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Figure 8 Drying tower temperature control simulation
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