UDC 621.396
R. P. Palamarchuk

DEVELOPMENT OF A DIGITAL RELATIVE HUMIDITY METER
CIRCUIT

BinHUIbKHIT HAITIOHATHPHAN TEXHIYHUN YHIBEPCUTET

AHoTauis

3anpononosano cxemy yugposozo sumiprosaua eonozocmi nogimpsa na 6asi oamyuxa DHT 11 ma mixpoxonmponepa
PIC16F628A. Takuii eumiprosau 3abe3neyye HeoOXiOHY MOYHICG BUMIPIOBAHD OJis U020 BUKOPUCTAHHA Y GUPOOHUYUX
NpUMilyeHHAX ma OOMAWHIX 2ocnooapcmeax. Bumipaue 3Hauenns 6onococmi 8i000pascacmvcsa y 8i0COMKOBOMY
CNiBGIOHOWIEHH] 3 OONOMO2010 MPUPO3PAOHO20 CEMUCESMEHTNHO20 THOUKAMOPA 13 3A2aTbHUM KAMOOOM.

KarouoBi ciioBa: Bosnorictb, BUMiprOBad, MiKpOKOHTpPOJIEP.

Abstract

A scheme of a digital air humidity meter based on the DHT11 sensor and PIC16F628A microcontroller is proposed.
This meter provides the necessary measurement accuracy for use in industrial premises and households. The measured
humidity value is displayed as a percentage using a three-digit seven-segment indicator with a common cathode.
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Introduction

Microclimatic conditions at the workplace, in industrial premises — the most important sanitary and
hygienic factor that affects the health and performance of a person. The microclimatic conditions of the
production environment depend on the following factors: features of the technological process, types of
equipment, climate, season or period of the year, number of employees, heating and ventilation, size and
condition of the production premises. The main indicators of the microclimate of the working area include
temperature, relative humidity, and air velocity. The parameters of the microclimate and the state of the
human body are also affected by the intensity of thermal radiation from various heated surfaces whose
temperature exceeds the temperature in the production room [1].

The humidity in the production room is estimated by relative humidity, i.e. the ratio of absolute humidity
to maximum and is measured as a percentage [2, 3]. High levels of air humidity are typical for etching,
electroplating, fish processing, paint shops, leather, paper, construction [4-7] and other industries. In some
workshops (spinning, weaving), increased humidity is created artificially, in order to implement the tasks of
the technological process [8-11].

Research results

For communication with the controller, a single-wire bus with an open collector is used, so it is
mandatory to tighten the resistor with 5-10 kOhm to the power supply plus.

Figure 1 shows the starting conditions for starting the microcontroller with the sensor. Point A-the bus is
released, that is, it has a voltage of 5 V, the sensor is waiting. Point B-the controller wants to get data from
the sensor and pressed the bus. The sensor detected a request from the microcontroller and began reading
data from its humidity sensors, then digitizing the resulting values. At this time, the controller is waiting, and
it must wait at least 25 MS. After this time, the controller releases the data bus, the C-d points. The sensor is
notified that the controller is ready to receive data and in confirmation of this, it presses the bus to 80 MKS, e
— T points. Now the controller knows that the sensor is on the line and there will be a transmission from the
sensor soon. At the end of 80 MS, the sensor generates a pulse with a duration of 80 MS, the decline of
which is the beginning of the transmission of the First Bit of data.

The device diagram is shown in figure 2. The basis of the entire scheme is the PIC16F628 microcontroller
and the DHT-11 relative humidity sensor, as opposed to the relative humidity meter for bulk media [12, 13].
The DHT-11 sensor can also be used to take into account the correction for temperature and relative
humidity when determining the speed of sound in the air [14].
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Figure 1 — Time diagram of DHT11 sensor operation
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Figure 2 — Diagram of a digital air humidity meter

The numerical value of humidity as a percentage is displayed on a three-digit, seven-segment indicator
with a common cathode. The left and middle digits are used for displaying humidity readings, and the Latin
letter "H" (Humidity) is displayed on the right digit. Information is exchanged between the sensor and the
controller via a single-wire bus. Resistor R1 is a pull-up, that is, it serves to maintain the bus in a single state
when the controller and sensor are in standby mode. To simplify the program, two outputs of port a are used
for transmitting commands to the sensor and receiving data from it. The controller's RA5 output is always
configured to receive, and RA4 has an open-drain output configured to issue commands. Thus, the program
does not need to constantly switch States and change the pin configuration of the microcontroller during the
exchange with the sensor.

The circuit is powered by a chip stabilizer KR142ENS5SA [15]. The current consumption of the entire
circuit depends largely on the value of the resistors R2...R8. the circuit shows a resistor with a nominal value
of 330 Ohms. To indicate that the device is switched on, the HL1 led and the R9 resistor are inserted into the
circuit.

Therefore, the proposed device serves as a digital air humidity meter and can be used in industrial
premises or households.

Conclusions

The scheme of a digital relative humidity meter is proposed. Implemented a meter based on the DHT11
sensor and PIC16F628A microcontroller. This meter provides the necessary measurement accuracy for use
in industrial premises and households. The measurement range is between 20% and 80% (£5%), which is
sufficient for measurement in industrial premises and households. The measured humidity value is displayed
as a percentage on a three-digit seven-segment indicator with a common cathode. In one second, the
processor can execute a million instructions, that is, the time of 25 MS that the controller is waiting for
(points B and C in figure 1) is quite enough, but it begins to frequently change the indicator readings, for the



perception of impressions this is a disadvantage, so 1-2 seconds between changing the readings is the best
option for the correct operation of this device.
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