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Abstract. The undergraduate innovation and entrepreneurship training program is set up by
educational  authorities  for  undergraduates. This paper introduces the research
situation of undergraduate innovation and entrepreneurship training program " design of automatic
control system of temperature and humidity for storage”. Aiming at the current situation of
environmental control in storage industry, an automatic control system of temperature and humidity
for storage is designed by project team members. The system consists of temperature and humidity
measurement circuit, temperature and humidity control circuit, the keyboard, the display circuit and
the communication interface, etc. It can detect and control actual temperature and humidity, which
uses STCI90C516 as the control center, using SHT15 as the sensor. With the help of keyboard,
consumer can set the required value and the upper and lower alarm of temperature and humidity online,
and achieve the data remote transmission. The actual results show the temperature accuracy could be
controlled within 21°C and humidity accuracy could be controlled within 24%. Through the exercise
of the project, students learned how to use their knowledge to solve problems in practice, their
innovative ability and cooperation spirit were also improved.

Introduction

The Undergraduate Innovation and Entrepreneurship Training Program. The Program is an
important part of the Undergraduate Teaching Quality and Teaching Reform Project setting by
educational authorities[1]. The innovative training program is for an individual or a team, under the
guidance of professors, complete innovative research project design, preparation and implementation
of the project study conditions, the researchers report writing, the results of (academic) exchanges and
so on autonomously. It is aimed to transform the concept of talent cultivation, promote college
students innovative quality and ability to increase reserve talents for the country[2-7].

The information of the project ""design of automatic control system of temperature and
humidity for storage™. Storage is a place for storing materials, widely used in the textile industry,
forestry, chemicals, agriculture, construction sites and the military-industrial complex and other areas.
There are a large number of different types of materials warehouse, located in different climatic zones.
Some factors affect the quality of many goods store, but the greatest impact is the air temperature and
humidity. Studying materials storage temperature and humidity conditions is an important part of the
quality assurance of materials, it has a direct impact on the life and work stockpile reliability.
Therefore, environmental temperature, humidity must be controlled until the temperature and
humidity are within the scope of reach standard[8-13].
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The composition of the system

The system is consists of microcontroller, temperature and humidity measurement circuit, keyboard
circuit, clock circuit, display circuit and communication interface. The hardware block diagram of the
system is shown in Figurel.

STC90C516 is a low-power, high-performance CMOS 8-bit microcontroller with 64KB of flash
memory. The device uses Atmel high-density, nonvolatile memory technology and is compatible with
the industry-standard 80C51 instruction set and pinout. On-chip flash allows program memory to be
reprogrammed in-system or by a conventional nonvolatile memory programmer.

The temperature and humidity measurement circuit adopts censor SHT15, which enjoys a high
level of linearity and the accuracy won’t change as the length of wire. Its measuring resolution is 14 bit
(temperature) and 12 bit (humidity).

The keyboard circuit's function is to determine the working state of the system and set parameters.
There are two kinds of working state of the circuit, one kind is set condition, and the other one is
running state. In the set condition we can set plan production and correct the current time parameters
by keyboard. The needed value and upper and lower limit of alarm of temperature and humidity can be
set up online.

There is dithering elimination circuit composed of resistance-capacitance circuit, which is used to
relieve interference of key dithering. One of the keyboard circuit is shown in Figure2.
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Figure. 1 The hardware block diagram of the system
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Figure. 2 One of the keyboard circuit

The upper and lower limit value of temperature and humidity are inputted through the keyboard,
When the measured value exceed the limit value, the alarm lights and the actuator action at the same
time, until the temperature and humidity are within the scope of reach standard. The actuator is
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consists of heater, chiller, dehumidifier and humidifier.The control circuit of heater is shown in
Figure3.
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Figure. 3 Control circuit of heater

System Software Design

The system software is designed modularly and consists of temperature and humidity testing program,
temperature and humidity control program, key handler, interrupt execution program, LCD display
program, timing program and serial communication program, etc. The main program completes the
initialization of the device and calls the appropriate subroutine modules according to the system
requirements. The main program block diagram is shown in Figure4.
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Figure. 4 The main program block diagram
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Summary

The test results. The system has been tested in a library indoors after commissioning simulated testing,
inspecting the control accuracy of the system. Typically air temperature should be controlled between
25~26"Cand the relative humidity controlled between 50%~65%.Table 1 shows the comparison of
the part of the data between the preset temperature and humidity and the measured temperature and
humidity in different time of a day. We can see from the above results that the maximum absolute error
in temperature is =1 C and the maximum relative error in humidity is +4%RH.

Tab 1 Test results

Time The preset | The  measured | The preset | The measured
temperature (<€) | temperature (<€) | humidity(RH) humidity(RH)

8:00 25.0 25.7 55% 57%

9:00 25.0 25.9 55% 54%

10:00 |25.0 25.5 55% 55%

11:00 |25.0 24.9 55% 59%

12:00 |25.0 24.6 55% 54%

13:00 |25.0 25.2 55% 53%

14:00 | 25.0 25.7 55% 56%

15:00 |25.0 24.2 55% 56%

16:00 | 25.0 25.5 55% 57%

17:00 |25.0 25.3 55% 58%

The students' achievement in the project. Through the "national university student innovation
and entrepreneurship training program" project, students have learned how to use the knowledge they
have learned to solve the problems encountered in practice. In addition, the program improve students'
abilities to analyze and solve problems, enhance students' awareness of innovation and solidarity ,
training students to work independently and rigorously and lay a good foundation for students to work
in the future.
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