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 
ABSTRACT 
 
Sterile air is very important and has become a health standard 
in hospitals. In accordance with the Decree of the Minister of 
Health of the Republic of Indonesia No. 
1204/MENKES/SK/SK/X/2004 concerning Hospital 
Environmental Health Requirements. UV Room Sterilizer is 
a tool used to reduce the number of germs in the air. However, 
UV C rays when exposed directly to parts of the human body 
can cause acute and chronic health problems on the skin, eyes, 
and other organs. The author makes a design for a UV 
sterilizer that is more safety, namely by controlling the timing 
and starting the tool using Android. This tool also has an hour 
meter that functions as a UV lamp on-lamp-state reminder. 
The results of the tool suitability test have a time correction 
value of 0.81% 1.12% and a relative error of 0.0049% 
0.0198%. In the tool that has been made the UV intensity 
produced on average is 90.3µwatt/cm2 at 200 cm, which 
means the tool is feasible and in accordance with BPFK 
standards. The UV room sterilizer that the author made in 1 
hour in a 6×4-meter room can reduce the number of germs by 
42.02% by 79 CFU/m³.  
 
Key words: Air Quality, Healthcare, UV C, UV room 
sterilizer 
 
1. INTRODUCTION 
 
The Hospital Operating Room is a place to carry out elective 
or acute surgical procedures, which require sterile conditions. 
Other rooms such as the ICU room, treatment room, and poly 
room also require sterilization after the room is used by the 
patient to prevent disease transmission [1]–[4].  
Ultraviolet (UV) light sterilization is one of the efforts that 
can be done to reduce the number of airborne germs. 
However, UV C rays when exposed directly to parts of the 
human body can cause acute and chronic health problems on 
the skin, eyes, and other organs [3], [5]–[7]. 
Utilization of the internet in the form of the internet of things 

 
 

has been widely used and has received more benefits for 
carrying out certain activities, such as in the environmental 
[8], [9], industrial [10]–[14], and health sectors [15]–[18]. 
Therefore, the use of the internet of things in the design of 
medical aids can help the effectiveness of its use.  
 
2. RESEARCH METHODOLOGY 
 
In this research, a hardware and software system is designed 
to build a UV room sterilization system. Figure 1 shows a 
hardware block diagram of the UV room sterilization system 
using the internet. 
 

 
Figure 1: Hardware block diagram 

 
Based on Figure 1, it can be explained the function of each 

part involved in the hardware in the UV room sterilization 
system 

1. Power Supply 
Serves as the main power source to all circuits. 

2. Android 
Serves to send time setting data, officer name to 
Arduino. 

3. Wi-Fi Module 
Serves to connect the cellphone to Arduino via the 
internet which will give commands for the tool to work. 

4. Arduino Uno 
Functions to receive orders from cellphones that are 
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connected to the internet then process the data and give 
work orders to the LCD, light relay, DC motor and 
buzzer. 

5. 16×2 LCD 
Serves to display the processed results of the Arduino 
Uno. 

6. DC motor driver circuit 
Serves as a driving force for alternating DC motors. 

7. Light Relay Circuit 
Functions to receive orders from Arduino to turn on the 
lights. 

8. Buzzer 
Serves as an indicator of the time the use has been 
completed. 

 
Then the processes that occur in the software can be seen from 
the program flow shown in Figure 2. 
 

 
Figure 2: Software flowchart 

 
3.  RESULTS AND DISCUSSIONS 
 
From the tool function test, the research data obtained from 
the tool measurement data. Data collection was divided into 3 

(three) groups, tested for airborne germs, tested time, 
temperature, and intensity of UV sterilizers. 
First group is testing the time of the UV sterilizer compared to 
a stopwatch. The data obtained from the measurements of 10 
minutes, 20 minutes, 30 minutes, 40 and 50 minutes are 
obtained in Table 1. 
 

Table 1: UV Sterilizer time testing 

1st 
measurement

2nd 
measurement

3rd 
measurement

4th 
measurement

5th 
measurement

10 10.11 10.12 10.11 10.11 10.11

20 20.18 20.18 20.18 20.19 20.19

30 30.26 30.27 30.27 30.27 30.27

40 40.35 40.34 40.34 40.34 40.35

50 50.4 50.4 50.41 50.41 50.4

Stopwatch 
time data 
(minute )

UV Sterili zer time data (minute)

 
 
Data analysis on time test 
The author takes the repetition data five times, between 10 
minutes, 20 minutes, 30 minutes, 40 minutes, and 50 
minutes, by comparing it with a Casio stopwatch. The data, 
processed to find relative errors and tool corrections for 
timing, can be seen in Table 2 below. 

 
Table 2: Tool correction value and relative error for time 

No 
Time on 

stopwatch 
(second) 

Time on 
proposed tool 

(second) 

Correction 
value (%) 

Relative 
error (%) 

1 600 606.72 1.12 0.0198 

2 1200 1211.04 0.92 0.0119 

3 1800 1816.08 0.89 0.0066 

4 2400 2420.64 0.86 0.0059 

5 3000 3024.24 0.81 0.0049 

 
The relationship between the time measurement data of the 
UV sterilizer and the stopwatch measurement. The results of 
the design of the UV sterilizer have a relative error of less 
than 1% and the tool correction for a time of less than 2%. 
The second test is the Intensity test. The data obtained from 
the 200 cm distance measurement with the measurement at 
the center of the focal point obtained the measurement results 
in Table 3. 
 

Table 3: Intensity testing on proposed UV sterilizer 

Measuremen
t position 

Intensity data on 
UV sterilizer 
(µW/cm2) 
I II III 

A 90 90 90 
B 91 90 90 
C 90 91 91 
D 90 90 91 
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Data analysis on UV sterilizer intensity 
The minimum reference standard for UV sterilizer intensity 
according to BPFK is more than 40 W/cm2 with 200 cm at 4 
points. The design of the UV sterilizer that the author 
designed has a good intensity. 
200 cm at point A has an average intensity of 90 W/cm2. 200 
cm at point B has an average intensity of 90.3 W/cm2. 200 cm 
at point C has an average intensity of 90.6 W/cm2. 200 cm at 
point D has an average intensity of 90.3 W/cm2. 
The third test is a test between the proposed tool and the 
germs in the room which is called the germ test. 
The results of measuring the number of germs in the air in a 
6×4-meter room before and after sterilization with a UV 
sterilizer are shown in Table 4. 
 

Table 4: Results of measuring germs in the air 
Sterilize
r time 
(hour) 

Gems in 
air 

(CFU/m³) 
0 188 
1 98 
2 30 
3 0 

 
Data analysis on air quality after using a UV sterilizer 
From the measurement results in Table 4 the results of germ 
reduction from 0 hours to 1 hour are 90 CFU/m3 then 1 hour 
to 2 hours are 68 CFU/m3 which the average air germ 
reduction every hour is 79 CFU/m3. The data in Table 4 if 
displayed graphically is shown in Figure 3. 
 

 
Figure 3: Germs in the air comparison the hours 

 

4. CONCLUSION 
From the research that has been done, it can be concluded as 
follows. The results of the design of the UV Room Sterilizer 
using Arduino which are controlled using Android with 
automatic movement poles can function properly. It can be 
seen from the operation of all sensors and the measurement 

results of intensity, time, which are still within the applicable 
standards and references. Measurement of UV room sterilizer 
time is the average time correction is 0.81% 1.12% and the 
error is 0.0049% 0.0198%. The longer the time setting in the 
setting, the greater the time deviation. Measurement of the 
intensity of the UV room sterilizer according to BPFK at 200 
cm is 40 watt/cm2. In the tool that has been made the UV 
intensity produced on average is 90.3µwatt/cm2, which means 
the tool is feasible to use and meets the standards. The use of 
the UV room sterilizer that the author made in 1 hour in a 
6×4-meter room can reduce the number of germs by 42% with 
the number of germs 79 CFU/m3. 
Suggestions to continue this research is trying to variation the 
area of room and find the most effective the system in biggest 
area can covered with this proposed tools. 
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