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Keywords: the temperature and humidity of the received signal after processing is sent to the display 
shows the number, when the value reaches the initial settings required the relay to control the motor, 
closed, the dryer to stop working, the GSM module and the remote user information exchange, 
automatically send text messages that have been drying clothes. The design of remote control system 
to overcome the distance to and understanding the working state and the password protection dryer 
faults, scalability and use value has a good. 

Abstract. GSM; STC89C52; DHT11；A clothes dryer.  

1. Introduction 

The general type of clothes dryer on the market is divided into drum type and cabinet type at present. 

Drum type is generally combined with  washing machines to use, and mainly spin-drying clothes, and 

the volume is small; cabinet machine is to use oven to dry clothes with a larger capacity. Compared to 

the drum dryer, the cabinet type is better than the former, because the cabinet type is drying clothes 

when the clothes are hung, which largely avoids the folds of the clothes and reduces the subsequent 

steps to be ironed. 

2. Overall Design 

2.1 Design Requirements 

Testing clothes humidity, and can automatically shut down after drying clothes; 

Text messaging after shutting down. 

2.2 Design Scheme And Theoretical Analysis 

The design uses the STC89C52 as a controller to meet the information storage and analog 

acquisition, plus GSM for information transfer module users, and sensor module as data collection, 

forming a minimum system to complete the remote control and other functions. Among them, GSM 

communication module is responsible for receiving and transmitting information requested by users in 

these schemes, the relay is responsible for controlling the work of the motor,the temperature and 

humidity collection is controlled by the temperature and humidity sensor of the control subsystem, and 

the liquid crystal display module displays the working status of the module and its surroundings 

real-time data. 

2.3 Performance Introduction of STC89C52 Microcontroller 

There are 8-bit CPU in STC89C52 microcontroller,with Flash memory in which 8K bytes of 

memory flashing programmable can also be deleted and allows program memory online programming 

[4], but also for conventional programmer. The versatile combination of  programmable flash memory 

cells in the system can be turned into a highly efficient microcontroller on a single chip, which is a 

CMOS 8-bit microcontroller with low power, high speed and reliable, strong antistatic interference, 

powerful and high performance that makes the STC89C52 provides a highly flexible and 

cost-effective solution for many embedded control applications. 
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Figure 1  Each Pin Label of STC89C52 

The pins RXD and TXD are the inputs and outputs of the high-gain inverting amplifier respectively. 

The RST pin (Pin19) is used to reset the input. When the crystal oscillator is in operation, the RST pin 

lasts for 2 machine cycles to reset the microcontroller. The EA / VPP pin accesses the external 

program memory control signal. In order to execute internal program instructions, the EA should be 

connected to Vcc. To enable an external program memory read instructions from 0000H to FFFFH, 

the EA must be connected to GND. The EA also receives a 12 volt VPP voltage during programming. 

2.4 Reset Circuit 

There are many ways to start the reset circuit. In general, a simple reset circuit only needs a 

combination of a resistor and a capacitor to form a reset circuit. One is the power reset, which provides 

a reset signal when the system is powered on, directly to make the microcontroller work, whose start 

and stop is controlled by the power; and the other is to reset circuit design and switch in the circuit, 

which is to set foreign key, which is to control the circuit reset through the manual key switch, thereby 

controlling the microcontroller reset. The design uses the second method, the circuit diagram shown in 

Figure 4. 
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Figure 2 STC89C52 Microcontroller Reset Circuit, Crystal Oscillator Circuit Diagram 

The circuit used a mobile GSM technology module,  and data transmission distance can be globally 

communicated after this circuit processing, that is, no matter where you are, you can meet SMS alert 
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function of the requirements of our system as long as there is a signal; the serial port was used for the 

communication between MCU and GSM module, and the default baud rate was 9600. 

2.5 DHT11 Temperature And Humidity Sensor 

DHT11 digital temperature and humidity, also known as temperature and humidity composite 

sensor, whose supply voltage of 3V～5.5V, and it uses a dedicated digital module acquisition 

technology and temperature and humidity sensing technology, is a composite sensor with calibrated 

digital signal output, and its calibration coefficients are stored in OTP memory in the form of a 

program. These calibration coefficients are invoked inside the sensor during signal processing to 

ensure extremely high product reliability and excellent long-term stability. 

 
 

Figure 3  Physical Map of DHT11 

3. Software Design  

3.1 Program Flow 

Initialization process is divided into modules, and only each module be able to retrieve the work 

normally can the next module initialize, so that not only increases the readability of the program, but 

also facilitate the sub-module testing and debugging, shortening the debugging cycle and testing 

conveniently. 

When the normal initialization of each module is completed, the program enters an infinite loop. 

The contents of the loop body are as follows: First, it starts to judge whether or not the work instruction 

message of the relevant motor is received. If the ON instruction of turning on the motor is received, the 

control board sends two corresponding coordinate password to the GSM module, which will work to 

send the corresponding password to the control panel, which is to determine whether the password is 

correct or not, if correct, open the motor, otherwise return an error message and give feedback. 

3.2 Serial Port Interrupt to Serve Subroutine 

Interrupt subroutine is an important hub of the reception and transmission of the control data in the 

design, as shown in Figure 8, the receiving interrupt copies the data to the pre-set data storage area 

recive_buff, while the storage area determining whether the received data is the new message arrival 

notification or not, if it is, the next step is to determine the command to put SMS on flagged location 1, 

otherwise the flagged location 0 and end, so loop the program to determine like this until meet the 

sub-commands of the various steps of the module.The implementation of whether to read SMS by the 

way of judging flagged position in the main program, saving the process of program services, and 

shortening the waste time of reading data due to the lack of SMS. 

4. GSM Module Initialization Subroutine 

In this design, due to the GSM module is the core of the system after the completion of motor work 

and exchanging with the user data. If the GSM module can not work properly, the motor system of 

microcontroller can not work properly. Therefore, the initialization of GSM uses the cyclic 

programming mainly to facilitate the normal operation of each module initialization. Only after each 

command is normal executed meeting the set requirements can the next executive command be sent. 

A part of code as follow: 
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uchar str_to_int(uchar *p){ 

 uchar m=0,k=0; 

 uchar count=0; 

 while(p[k]) 

 { 

  if(p[k]>='0'&&p[k]<='9') 

   m++; 

  k++; 

  if(k>7) 

  { 

   lcd_wcom(0x80+0x40); 

   lcd_wstr("Get index error "); 

   delayms(3000); 

   clear_line(1); 

   return 0;  

  } 

 } 

 k=0; 

 while(p[k]>'9'||p[k]<'0') 

  k++; 

 for(;m>0;m--) 

 { 

  count=count*10+(p[k]-0x30); 

  k++; 

 } 

 return count; 

} 

uchar get_index(void) 

{ 

 uchar n=0,kk=0,index1; 

 uchar num[8]={0}; 

 

 n=0; 

 while(recive_buff[n]!=',') 

 { 

  n++; 

  if(n>=70) 

  { 

   lcd_wcom(0x80+0x40); 

   lcd_wstr("Get index error "); 

   delayms(3000); 

   return 0;  

  } 

 } 

 n++; 

 kk=0; 

 while(recive_buff[n+kk]>='0'&&recive_buff[n+kk]<='9') 

 { 

  num[kk]=recive_buff[kk+n]; 

  kk++; 

  if(kk==8) 
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  { 

   return 0; 

  }  

 } 

 num[kk]='\0'; 

 if(kk<8) 

 { 

  index1=str_to_int(num); 

 

  if(index1) 

  { 

   clear_line(1); 

   lcd_wcom(0x80+0x40); 

   lcd_wstr("Msg:        "); 

   lcd_wcom(0x80+0x44); 

   lcd_wdat(index1/100+0x30); 

   lcd_wdat(index1%100/10+0x30); 

   lcd_wdat(index1%10+0x30); 

   delayms(3000);   

  } 

  return index1; 

 } 

 return 0;   

} 

uchar Get_Tel(void) 

{ 

 uchar tel=0,ik=0; 

 while(recive_buff[tel]!='\0'&&tel<70) 

 { 

  if(recive_buff[tel]==',') 

  { 

   ik++; 

   if(ik==2) 

    break; 

  } 

  tel++; 

  if(tel>=40) 

  { 

   lcd_wcom(0x80+0x40); 

   lcd_wstr("Get tel error   "); 

   delayms(3000); 

   clear_line(1); 

   return 0;  

  } 

 } 

 tel+=5; 

 for(ik=0;ik<11;ik++) 

  Newtel[ik]=recive_buff[tel+ik]; 

 return 1;  

} 
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void JD_ON() 

{ 

 clear_line(1); 

 lcd_wcom(0x80+0x40); 

 lcd_wstr("Msg:JD ON"); 

 JD=0; 

 CMGD_num(index); 

 delayms(400); 

 flag=0; 

 while(flag==0) 

 {  

  CMGF(); 

  delayms(400); 

 } 

 CMGS(Newtel); 

 flag=0; 

 send_message("JD ON");  

} 

void JD_OFF() 

{ 

 clear_line(1); 

 lcd_wcom(0x80+0x40); 

 lcd_wstr("Msg:JD OFF"); 

 JD=1; 

 CMGD_num(index); 

 delayms(400); 

 flag=0; 

 while(flag==0) 

 {  

  CMGF(); 

  delayms(400); 

 } 

 CMGS(Newtel) 

 flag=0; 

 send_message("JD OFF");   

} 

 

4.1 Hardware Debugging 

In the process of circuit testing,we mainly use digital multimeter to test whether there exist welding 

problems in various modules,such as rosin joint and solder skips,and whether the working voltage is 

normal or not to facilitate repair if there are problems. 

Finally is the test of the entire work.Press the button switch after connecting the circuit, and then put 

a small piece of wet clothes beside, next, the microcontroller chip starts working according to the 

parameters required which has been set.When humidity and temperature of dryer drying  meets the 

setting value, the relay controls the dryer to turn-off the circuit and the dryer stops working, and the 

GSM SMS module sends a instruction to the phone to remind the clothes have been dry. 
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List of Original And Debugging Tools 

                                          

Name Specification / Model Quantity 

Microcontroller STC89C52 1 

Pedestal of Microcontroller 40P IC Pedestal 1 

Crystal Oscillator 11.0592MHz Quartz Crystal 1 

30pF Capacitor 30pF Ceramic Capacitor 2 

10K Pull-up Resistor 10K Exclusion 9P 1 

LCD1602 Viewing Screen  1 

Temperature And Humidity 

Sensor 
DHT11 1 

GSM Mmodule SIM900A 1 

470uF Capacitor Electrolytic Capacitor 1 

Potentiometer 10K Potentiometer 1 

Tuch-button  4 

Battery Compartment  1 

CCL  1 

40P Block 100mil Spacing 1 

Power Switch  1 

LED Light Light-Emitting Diode 2 

1K Resistor  4 

Temperature Sensor DS18b20 1 

Buzzer 5V Active Buzzer  

PNP Transistor S8550 2 

Relay SRD-05VDC-SL-C 1 

Switching Diode 1N4148 1 

USB Power Cable Male to Male 1 

Digital Multimeter  1 

GSM Card  2 

Phone  1 

5. Summary 

Through months of continuous learning and practice, my design was finally completed. This work 
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