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Abstract. Earth station and data center devices require stable backup power. The remote
sensing earth station has 2 generators that can operate simultaneously or alternately. This
Generator Set has optimal ability to work at room temperature up to 50 degrees Celsius. This
environmental sensor prototype consists of three main parts: temperature sensor, ESP wifi
module and website to display updated information at any time. The generator set system is
only able to work under room temperature 50 degrees Celsius, if the room temperature exceeds
50 degrees Celsius the system will turn off the generator. This sensor system is used to monitor
the room temperature so that it is not more than 50 degrees Celsius. All of the above systems
can be accessed through the Local Area Network within the Parepare Remote Sensing Earth
Station. With this system is expected to natural disturbances that occur in the antenna can be
minimized so that the antenna ability to track and data acquisition can be maximized. The end
of this prototype sensor is expected to help extend the life of antennas operating in the remote
earth station LAPAN Parepare.

1. Introduction

The remote sensing earth station of the national aviation and space agency (SBPJP LAPAN) is one of
the parts that is sheltered by the remote sensing deputy LAPAN, maintaining the continuity of the
availability of low, medium resolution remote sensing data [1]. And the high and international
standard remote sensing remote satellite station is the vision and mission of the remote satellite
sensing system. To support the ability to achieve the vision and mission, the remote sensing earth
station is equipped with remote sensing satellite data reception equipment that is in accordance with
the established standards [2]. One of the main equipment used is the antenna to receive signals emitted
by remote sensing satellites that pass in Indonesian territory [3, 4].

Earth station operations and data centers have backup power. This backup power system Electric
backup system in the form of a generator set is 2 units [5]. This system is able to work together or
alternately in supporting the operation of earth stations and data centers in parepare. The ability of the
generator when operating is to reach room temperature below 50 degrees [6]. The heat of the ambient
temperature in South Sulawesi's Parepare is approximately 33 degree. The Generator set also
generated the heat and its multiply with the environments room, conditions like this can cause the air
temperature in the generator room to be out of control. To determine the increase in room temperature,
a system that is able to monitor the temperature remotely is needed. By knowing the actual
temperature conditions in the field, further action can be taken by opening the main door and
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automatically turning on the additional fan, if the temperature approaches the maximum value of 50
degrees. Thus, the system can run optimally without experiencing power disruption.

2. Design System

This system uses several devices namely temperature and humidity sensor DHT 11, NodeMCU
ESP8266 contains an Arduino module and wireless device, wifi router and PC monitoring. This
system can be seen in the picture below.
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Figure 1. Design systems

2.1. Arduino module and system

The Arduino module in this series is intended to facilitate each component to be interconnected and to
give orders to each component or as a terminal to process data sent by the sensor before being
displayed in the user display [3].Here is a picture of Arduino and its datasheet. The Arduino module
already inserted to RF Part in this application.

2.2. DHT sensor module 11

DHT11 is a digital sensor that can measure the temperature and humidity of the surrounding air. Has a
good level of stability and calibration features. The calibration coefficient is stored in the OTP
program memory, so that when the internal sensor detects something, this module includes the
coefficient in its calculation, this DHT11 includes sensors that have the best quality, judged by the
response, fast data reading, and anti-interference capability. Small size, and with signal transmission
up to 20 meters, with specifications: Supply Voltage: + 5V, Temperature range: 0-50 °C error of £ 2
°C, Humidity: 20-90% RH = 5% RH error, with digital specifications interfacing system. make this
product suitable for many temperature and humidity measurement applications.

Table 1. Characteristics of air humidity / Humidity sensors

Model DHTI11
Power supply 3-5.5V DC
Output signal digital signal via single-bus

Measuring range  humidity 20-90% RH + 5% RH error
temperature 0-50 °C error of + 2 °C

Accuracy humidity +-4%RH (Max +-5%RH);
temperature +-2.0Celsius
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Resolution or humidity 1%RH; temperature 0.1Celsius

Sensitivity

Repeatability humidity +-1%RH; temperature +-
1Celsius

Humidity +-1%RH

hysteresis

Long-term +-0.5%RH/year

Stability

Sensing period Average: 2s

Interchangeability  fully interchangeable
Dimensions size 12*15.5*5.5mm

2.3. NodeMCU ESP8266

To be able to read all sensor devices and display them into an open source web site, a device that can
function as a wifi modem is needed. The NodeMCU device can function as a modem or sensor device
control unit (H Ardian, 2017). NodeMCU is an opensource loT platform. Consists of hardware in the
form of ESP8266 System On Chip from ESP8266 made by Espressif System, also the firmware used,
which uses scripting programming language.
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Figure 2. Layout module
nodeMCU ESP8266

The system process starts from the device connection to Arduino, Arduino then performs sensor
readings through the sensor port. If the port sensor is read successfully, the sensor readings are sent via
the wireless network. Whereas if the reading process fails, the reading port process is repeated. The
results of the sensor reading are then displayed on the display.
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Figure 3. Flowchart
system

3. Implementation and Analysis

The system design is then implemented in the generator system then the results are compared with

thermometers that have been installed on the generator set.

st =

Figure 4. Generator set position

Figure 5. Test system sensors
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3.1. Implementation
After assembling and programming on the arduino IDE, a device is produced that is able to measure
temperature and humidity in realtime. Testing is done in the room to find out the sensor function that
has been programmed with the esf8266 module, the DHT11 temperature sensor has sensitivity in
reading the room temperature conditions which are given several conditions in the testing stage.
Sensor readings can be monitored through iOT Thingspeak connected to the esf8266 module, besides
the iOT Thinspeak results are also found in the arduino IDE monitor series.

This tool rank consists of Module Nodemcu ESP8266, temperature sensor DHT11 and project
board, after building the rank then connected to the PC to upload the program into the esp8266
module. Connections between ranks are:

Table 2. Pin position

Pin Nodemcu ESP8266 Pin DHT11
G GND
D7 DATA
s = = <
& DHT11_using_thingspeak | Arduino 1.85 I N [E=EE =)
File Edit Sketch |Tools| Help
,‘,:Z?J z{;{‘i‘, E':‘a “ Auto Format Ctrl+T
Archive Sketch A
DHT11_using Fix Encoding & Reload Arduino Pro or Pro Mini
<DHT} Serial Monitor Ctrl+Shift=M Arduino NG or older
Serial Plotter Crl+ Shift+L Arduing Rabot Contio}
Arduino Robot Motor
WiFi101 Firmware Updater

Arduino Gemma

Board: "fduino/Genuino Uno" ) Adafruit Circuit Playground
S T Coms! \ Arduino Ydn Mini
§ Get Board Info Arduino Industrial 101
Linino One

P . "AVI g
ne DHTEI EogIme AVIGE B Arduino Uno WiFi

Burn Bootloader T
DHT dht (DHTPIN, DHTTI}; ESHBa0 Morhies
Generic ESP8266 Module
nt client; Generic ESP8285 Module

ESPDuino (ESP-13 Module)

void setup()

{ Adafruit Feather HUZZAH ESP8266
Serial.begin(115200); ESPresso Lite 1.0
delay(S):
dht.begin();

ESPresso Lite 2.0
Phoenix1.0

"Connecting to "); Phoenix 2.0

OlmexMOD T ESPONe DE) |
SparkFun ESP8266 Thing

SparkFun ESP8266 Thing Dev

SweetPea ESP-210

WeMos D1 R2 & mini

WeMos D1 mini Pro

WeMos D1 mini Lite

WeMos D1 R1

ESPino (ESP-12 Module)

ThaiEasyElec's ESPino

Figure 6. Configuration
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3.2. Measurement result
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Figure 7. Test systems

Temperature can be viewed using the web by entering the URL or IP address of the device, thus
making it easier to monitor using a web browser application. The test was carried out by bringing the
genset engine closer to a higher temperature, it can be seen that the graph rises according to the
measured temperature value.

Figure 8. Existing termometer

3.3. Analysis

The value of the measurement results with the value of the digital display thermometer in the
generator has a difference of 1 degree centigrade. This system can also be monitored through a web
browser or using an android application. This makes it easy in daily observations, the system can also
be combined with automatic switch to turn on the exhaust fan and additional cooling fans.
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4. Conclusions

Measurements using a DHT11 sensor with measurements using a digital sensor get a data difference
of 1 degree Celsius. Temperature changes in the generator room can be monitored directly through a
web based application. Thus, this system can be implemented as a system that is used to monitor
indoor temperature based online.

References

[1] Hidayat., W. Hasbi, E. Palantei dan S. Syarif (2017). Kendali Sakelar Empat antena Bersusun
Untuk Penjejakan Interferensi Frekuensi TTC Satelit LAPAN”. Jurnal Teknologi Dirgantara,
Vol 15 No 1.

[2] A. Hidayat, A (2017). Doppler Method Using 6 Antenna Array Switch In Real Time Remote
Monitoring Direction Finder. (Magister Teknik FElektro Master Thesis), UNHAS
(Universitas Hasanuddin), Makassar.

[3] E. Palantei, S. Syarif, A. Hidayat dan S.T.A Munawar (2017) “Low-cost Switched Array-wide
Band Antenna for Search and Rescue Disaster Management”, 2017 3rd International
Conferences on Science and Technology-Computer (ICST) IEEE pp:131-134, 11-12 July,
2017.

[4] A. Hidayat, Ardiansyah, P. R. Ramadhan dan S.T.A. Munawar. Design and Implementation
Web Based Expert System For Analizing Performance Of antenna Seaspace 5.1, Desain dan
Implementasi Sistem Pakar Analisis Performansi Antena Seaspace Axyom 5.1 Berbasis
Web”. Jurnal Teknologi Dirgantara:, Vol : 12 (2), pp.154-162. , 2 Desember 2014.

[5] A. Hidayat, S.T.A. Munawar, S. Syarif dan A. Achmad, Leo Groud Station Analysis Using Fast
Fourier Transform”, 7 th International Anual engineering Seminar (IEEE: UGM), 1-2
Agustus, Yogyakarta, Indonesia.

[6] H. Ardian, Dedi Triyanto, dan Tedy Rismawan (2017), Sistem Kendali Lampu Dan Steker
Terintegrasi Menggunakan Mikrontroller Berbasis Web Service. Jurnal Coding Sistem
Komputer Untan, Volume 05, No. 3 (2017), hal 40-47.



