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Design of multi - channel monitoring system for measuring temperature

and humidity of solid surface

Wang Yurong, Yan Songtao, Song Shuwei
( National Service Safety Science Center for Materials, University of Science and Technology Beijing, Beijing
100083, China )
Abstract : In industrial production, scientific research, daily life and other fields, the direct
monitoring and analysis of temperature and humidity on solid surface has become a necessary
consideration. Therefore, an acquisition system based on STM32 chip is designed, which uses
high-precision temperature and humidity sensor SHT35 to measure the temperature and humidity
in the environment, platinum resistor Pt1000 uses four-wire system to measure the solid surface
temperature, and the solid surface humidity is calculated by the above three groups of data. A
multi-channel temperature and humidity data acquisition system is developed by using C language,
and the data is transmitted synchronously in real time through RS422, displayed, stored, tracked
and analyzed by the upper computer. It solves the problem that humidity sensitive elements can't

work normally on the surface with dew condensation, which is helpful for experimental



technicians and scientific researchers to reasonably evaluate and analyze the corrosion
phenomenon of solid surface and prevent the occurrence of humidity sensitive hazards.
Keywords: Temperature and humidity sensor; Experimental techniques; Corrosion; Acquisition

system
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float jisuan(float t_biao,float t_fu,float RH1)
{

float T B=0,T_F=0;

float X1 _biao=0,X1_fu=0;

float X2 biao=0,X2_fu=0;

float X3=0.0001;

float X4 biao=0,X4 fu=0;

float X5 biao=0,X5_fu=0;



float Y1 _biao=0,Y1_fu=0;

float Y2_biao=0,Y2_fu=0;

float Z_biao=0,Z_fu=0;

float P2_biao=0,P2_fu=0;

float shidu=0;

T B =t biao+273.15;

T F=t fu+273.15;

X1 biao=10.75947*(1-(273.16/T_B));

X1 fu  =10.75947*(1-(273.16/T_F));

X2 biao =(log(273.16))/T_B;

X2 fu  =(log(273.16))/T F,;

Y1 biao=-8.2969*((T_B/273.16)-1);

Y1 fu =-8.2969*((T_F/273.16)-1);

X4 biao =pow(10,Y1 _biao);

X4 fu  =pow(10,Y1 fu);

Y2 biao =4.69455*(1-(T_B/273.16));

Y2 fu =4.69455*%(1-(T_F/273.16));

X5 _biao =pow(10,Y2_biao);

X5 fu  =pow(10,Y2 fu);

Z biao =XI1_biao - (5.02800*X2 biao) + (1.50475*(X3*(1-X4 biao))) +
(4.2873*(X3*(XS_biao-1))) +0.78614;

Z fu=X1 fu-(5.02800*X2 fu)+ (1.50475*(X3*(1-X4_fu)))+ (4.2873*(X3*(X5_fu-1))) +

0.78614;

P2_biao =pow(10,Z_ biao);

P2 fu =pow(10,Z fu);

shidu =RHI1*(P2_fu/P2 biao);

if(shidu>100.0) shidu=100.0;

return  shidu;
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