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ABSTRACT 
 
The Department of Composite Bonding is one of the 
production parts in PT Dirgantara Indonesia which 
handles the making of parts with composite 
materials.Composite is included in the special 
process, because in it there are materials that require 
special treatment, including when the material is not 
used, should always be stored in cold storage.And 
each material has a different age if it is inside and 
outside of cold storage.Cold storage temperature 
should always be maintained at a temperature of-
180C.If there is a rise in temperature then the material 
in cold storage will be reduced in age, it should 
always be a dick at all times.In addition to the access 
of material age is still limited to certain people, in this 
case only Quality Assurance (QA).So there is a hard 
time getting that information. For remote temperature 
monitoring use the dht22 sensor connected with a 
microcontroller Wemos D1R2, and the system will 
notify you when the temperature is outside the 
requirement.In addition, the application can facilitate 
the calculation of material life and the treatment. 
Kata kunci : dht22, cold storage, komposit, wemos 
D1 R2, otoklap 
 
1. INTRODUCTION 
1.1 Background of Problem 
 PT Dirgantara Indonesia (Persero) is one of 
the state-owned enterprises (BUMN) engaged in 
aerospace.Pt. Indonesian Aerospace has a key 
competence in the development and design of 
aircraft, the manufacture of aircraft structures, 
assembly, and maintenance for small to medium size 
civilian and military aircraft [1]. 
 The Department of Composite Bonding is one 
of the production parts in PT Dirgantara Indonesia 
which handles the making of parts with composite 
materials.Composite is included in the special 
process, because in it there are materials that require 
special treatment, including when the material is not 
used, should always be stored in cold storage [2].And 
each material has a different age if it is inside and 
outside of cold storage [2]. 
 Based on the results of interviews on the 
employees of PT Dirgantara, especially Quality 

Assurrance (QA) produce some very important points 
including Cold storage should always be maintained 
temperature below-180 Celsius, with the age of the 
material will be longer, otherwise if the material is 
outside the cold storage or the temperature in the cold 
storage does not meet the specified requirement, then 
the material is maximum of 240 hours or can be less 
depending on the type of material.For that cold 
storage temperature should always be controlled. On 
weekdays, there are employees who maintain and 
take action if the temperature in cold storage is 
outside the requirement [3].But when the holidays, no 
employees are assigned to keep the temperature of the 
cold storage is not controlled. 
 Cutting age Data and material identities are 
included in a label stored in material packaging.The 
cutting time will be reduced and begin to count when 
the material exits and re-enters into cold storage.The 
absence of a system that contains the age of material 
causes the employees who will wear materials should 
come directly to the material place and check each 
material. 
The remaining material used in the making part will 
be returned to cold storage with the remaining age of 
cutting data to be used in the future production 
process.While the material used in the making part, 
the life of the cut will continue to be reduced until the 
part is heated (curing) in an otoklap.So if the cutting 
age is exhausted, but not yet heated, then the part is 
considered defective and cannot be worn on 
board.For the heating process itself can not be done 
suddenly because it requires preparation and the 
process takes approximately 8 hours.So heating time 
should be spent from the previous day. The age of 
material cutting is only directed by Quality Assurance 
(QA) in a book and the operator who will check it 
should ask him first.Because of the lack of people 
who know the endless age of material, sometimes 
there is sudden information that comes from QA 
about material age information and must be done 
warming, even sometimes cause material to be 
damaged. 
 To perform temperature monitoring of the 
cold storage used dht22 sensors that are connected to 
Wemos D1 R2 for subsequent monitoring via 
Android devices [4].All functions involved with cold 
storage such as warehouse, operator, QA and 



 
 

maintainance are users of Android 
smartphones.Android is a Linux-based open source 
operating system designed for touch screen mobile 
devices such as smartphones and computer tables 
[5].In addition, there will be a notification to the 
smartphone if there is a temperature deviation from 
the specified requirement. 
 Based on the problems that have been 
described above, a system that can monitor the 
temperature condition and data processing of the 
material.Then the application is built that can solve 
the problem. With Android-based, apps can be 
accessed from anywhere and by anyone.In this case, 
not only by the warehouse officer but the operator, 
quality assurance and Maintenance section can access 
it. 
 

1.2 Composite 
 Composites are a type of new material that is 
engineered consisting of two or more materials in 
which the properties of each ingredient differ from 
each other both chemical and physical properties and 
remain separate in the final result of such materials 
(composite materials).With the difference from the 
constituent material, the composite material must be 
firmly bonded, so it is necessary to add the wetting 
agent [2].The objectives of the establishment of 
composites are as follows: 
1. Improve the specific mechanical properties and  
specific properties 
2.Simplify design that is difficult to manufacture 
3. Flexibility in design that can save cost 
4.Make the material lighter 

 
1.3 Cold storage 
 Cold storage is a cooling machine tool that 
accommodates objects that will undergo a cooling 
process.Cold storage units are commonly used in 
everyday life to cool or preserve food.The use of cold 
storage in the industry is to cool the raw material or 
finished material from a product.One of the goals of 
cold storage is to extend the storage life by cooling 
down [6]. 

 

 
Figure 1. Cold storage Bonding Composite 

 Cold storage has a difference with other 
refrigeration tools. The difference is that cold storage 
has a larger dimension or can be said as a big freezer 

considering storage capacity, loading and unloading 
path needs Distribution needs of air flow around the 
product. 
1.4 The Purpose 
 The purpose of this application development 
is as follows: 
1. Can perform cold storage temperature monitoring 
in real time from anywhere in order to do faster 
action if the temperature does not meet the set 
requirement. 
2. Facilitate the longevity of material cutting and 
choosing the right materials to be used as needed 
3. Facilitate the operator to access material age 
information before heating. 

1.5 Research methods 
 The stages of research used in designing this 
application, among others, can be seen in the 
following figure: 

 
Figure 2. Research Methods 

2.  AND DISCUSSION 
 2.1 Problem analysis 
 The temperature of cold storage of composite 
materials should be maintained according to 
requirement.During holidays, employees are not in 
the workplace, they are not controlled in real time.It 
can cause material damage without preventive 
measures and faster countermeasures. 
 The age of the composite material used is only 
available on labels attached to each 
material.Operator, QA, and warehouse officers 
struggle to do the check.In addition, the lack of 
information time-age material that often poses 
problems. 
1.6 Analysis of walking procedures 

 The use of composite materials at PT 
Aerospace Indonesia has the procedures and some 
functions involved.The procedure can be seen in 
Figure 3 



 
 

 
Figure 3. Flowmap Material usage 

1.7 System Architecture Analysis 
 The system to be built is the temperature 
monitoring application and the composite material 
Umumur the system will use the dht22 sensors and 
Microcontrolller Wemos R1 D2 as temperature-
sending AIDS.The system architecture can be seen in 
the following image 4: 

 
Figure 4. Arsitektur Sistem 

The following analysis of data flows and explanations 
of each stage for the analysis of system design 
architecture is shown in Figure 4: 

1. The DHT22 sensor is a sensor used to measure the 
humidity rate and ambient air temperature.The 
output of this system is digital data. The DHT22 
has a good level of accuracy with a relative error 
of 4% temperature measurement and 18% 
humidity. 

2. Wemos D1 R2 connected to internet via WiFi to 
further perform temperature checking in 

accordance with the desired time span the data is 
sent to the API, where in this API there is also a 
database to store every value of the sensor.  

3. The reading Data from the DHT22 sensor is sent 
to the API, and then forwarded to the Web 
server to be processed. 

4. The application on the smartphone can display 
the temperature sent by the appliance through 
the API.In addition to the smartphone there is a 
material usage menu. 

2.4 Analysis of used technology 
 Technological analysis is a process of analysis 
aimed at knowing what technology to use and how it 
works in the system to be built.The technology used 
in the system to be built is as follows: 
1. Sensor dht22 

 The DHT22 is a sensor used to measure 
moisture and temperature in the surrounding 
environment [7].This sensor has a higher level of 
precision compared to similar sensors such as 
DHT11.The output of the DHT22 sensor is a digital 
signal. 

 

 
Figure  5. Sensor dht22 

 
 

Tabel 1 Spesifikasi dht22 

 
 For the dht22 sensor temperature reading 
range is at a temperature of-40 to 800 C, while for in 
cold storage The maximum temperature reaches-240 



 
 

C based on the maximum maintenance of the 
maintenance party, so it can be concluded that the 
temperature reading of the dht22 sensor meets Needs 
of the system to be created. Sensor. 

2. Wemos D1 R2 
 Wemos D1 R2 is a microcontroller device that 
can connect sensors in this study DHT22 in order to 
be able to send data to the system [8].The way it 
works is Wemos has a pin that is connected directly 
to the sensor to further capture the data by using the 
WiFi embedded in Wemos D1 R2 that is connected 
to the Internet and then taken to the built API. 

 
Figure  6. Wemos D1 R2 

3. Fire Cloud Messaging (FCM) 
 Fire Cloud Messaging is a push server 
solution for Android apps.The push server is meant to 
be a feature we use if our server applications want to 
trigger mobile apps.Google provides an FCM facility 
that can be used for both Android and iOS apps 
[9].Advantages of unlimited Upstream or 
Downstream FCM, overcoming the queue and 
shipping aspects [10]. 
 Fire cloud messaging technology is used in 
this application to provide notification message if 
cold storage temperature exceeds the specified 
requirement, above-180 C. 
4. Quick Respons  (QR) Code 

  QR code is a type of two-dimensional matrix 
code that serves to store certain information.One of 
the tools that can read QR codes is the camera on a 
Smartphone.In this study QR code will be used on the 
application to help the user get the detailed 
information of the composite material 
 When the user checks the information of the 
material in cold storage, the user directs the barcode 
reader available in the application to the material QR 
code.In addition, QR code readings are used during 
the material use process, where the user does not 
have to write the material number.The QR code will 
accommodate a material number. 

1.8 Use Case Diagram 
 Use case diagram is created to describe the 
processes that exist in Systemand show the actors 
involved in the system. 

Use case of a temperature monitoring and material 
age application diagram can be seen in the following 
figure 7. 

  
Figure 7. Use Case Diagram 

1.9 Class Diagram 
 The diagram class is used to describe what 
classes are involved in system development.Class 
monitoring application Diagrams temperature and 
age of cold storage material can be seen in the 
following figure 8 

 
Figure 8. Class Diagram 

 
1.10 Interface Design 
 The interface design illustrates the display 
plan of the application to be built, and serves to 
facilitate the implementation of the system.The 
design of the temperature monitoring application 
interface and cold storage material can be seen in the 
following image: 

 
Figure 9. Login Interface 

 



 
 

 
Figure 10. Home Interface 

 

 
Figure 11. History of temperature Interface 

 
2. CONCLUSION 
 Based on the results of the design, then the 
design of the temperature monitoring application and 
the age of material cold storage is in accordance with 
what is expected to proceed to the implementation 
and testing phase. 
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