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Abstract: The article proposes a variant for real-time sterilization process control from anywhere in the world, based on the widespread 

communication protocol RS-232 or RS-485. 
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1. Introduction 

Sterilization remains one of the most widely used methods for 

preserving food. The correct conduct of sterilization regimes is an 

important stage in the technological process, which guarantees the 

production of food with high quality and a high level of 

microbiological stability.  

Sterilization is a dynamic process (time-temperature dependent) 

and the creation of ideal or optimal conditions for its course is 

complicated. The process is a complex interaction between many 

interrelated factors that are difficult to reconcile with each other.  

The challenge for the canning industry is to reduce costs - the 

presence of microflora in cans under the established sterilization 

regime is one of the reasons for marriage and leads to increased 

costs. In a certain sterilization regime in a certain autoclave there is 

a dependence between the development of thermal processes in it 

and in canned food. It finds expression in the so-called sterilization 

formula. For devices with periodic action, in which each 

sterilization cycle begins with a program, the conditional record is: 

 

0t

CBA 

     (1) 

where: A - duration of temperature rise in the autoclave from the 

initial to the set temperature, min; 

B - Duration of temperature retention at the set level, min  

C - Duration of lowering the temperature to the set temperature, 

min 

t 0 - sterilization temperature, the maximum temperature of the 

heating medium,  o C. 
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Fig. 1  Кривите на температурни промени във времето 

The temperature change curve is directly related to the 

temperature curve of the medium of the heat carrier (autoclave).  

  

On the basis of mathematical models, sterilization methods have 

been created, based on the correct choice of temperature and time 

for the most difficult heating point in the can, depending on the type 

of microorganism that will be inactivated. 

2. Materials for Production of Prototype Parts 

Often the objects for research, control and management are 

characterized by a large number of various physical parameters that 

need to be transformed and measured. The incoming measurement 

information from the transducers is collected, processed and 

presented to the operator in an appropriate form. Some of the 

information needs to be responded to immediately, and the rest is 

recorded and further processed. Then it is necessary to build 

information and measurement systems. / The term “distributed 

metering systems" or "data collection systems” is also used /. 

In the most general case, the information-measuring system is a 

complex measuring instrument, composed of measuring 

transducers, measures, devices and switches, connecting lines, 

digital and analog computing devices, designed for automated 

receipt of data from the studied object, for processing measuring 

information. and for converting the data into output signals of the 

system [ 1 ]. 
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Fig. 2. Вертикален периодичен автоклав с управление 

 

The management of the sterilization process must ensure the 

production of a safe and quality product, without deformations on 

the packaging. The control can be manual by operator, semi-

automatic and fully automatic. In fully automatic control much of 

the currently used autoclaves in the canning industry, are adapted to 

communicate with the computer uses Aiki this communication 

protocols RS-232 or RS-485. 
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In telecommunications, RS-232 is a standard originally 

introduced in 1960 [2] for the transmission of serial data 

communications. It formally defines signals connecting the DTE 

(data terminal equipment) as a computer terminal and the DCE 

(data circuit termination equipment or data communication 

equipment) as a modem. The standard specifies the electrical 

characteristics and timing of the signals, the meaning of the signals, 

as well as the physical size and pins of the connectors. The current 

version of the standard is the TIA-232-F interface between data 

terminal equipment and data end-use equipment using serial binary 

data exchange, issued in 1997. The RS-232 standard is commonly 

used in computer serial ports and it is still widely used in industrial 

communication devices. 

A RS-232-compliant serial port was once a standard feature on 

most types of computers. Personal computers have used them to 

connect not only to modems, but also to printers, computer mice, 

storage, uninterruptible power supplies, and other peripherals. 

RS-232, compared to later interfaces such as RS-422, RS-485 

and Ethernet, has a lower transmission speed, short maximum cable 

length, large voltage swing, large standard connectors, no 

multipoint capability and limited multidrop ability. In modern 

personal computers, USB has displaced the RS-232 from most of its 

peripheral interface roles. Few computers today are equipped with 

RS-232 ports, so one must use either an external USB to RS-232 

converter or an internal expansion card with one or more serial 

ports to connect to RS-232 peripherals. . Nevertheless, due to their 

simplicity and ubiquity, RS-232 interfaces are still used - especially 

in industrial machines, network equipment and scientific 

instruments, where low-speed point-to-point and low-speed cable 

connections are perfectly adequate. 

The short cable length is one of the serious limitations of the 

protocol. By default, the maximum cable length is 50 feet (15.24 

meters) or the cable length is equal to a capacity of 2500 pF. 

This limitation is often a serious problem in working with 

industrial machines using RS-232 or RS-485 protocols for 

communication. In FIG. 3 shows a variant for real-time 

communication. 

 

 

Fig.3  Real-time communication scheme 

 

In position 1 are denoted autoclaves, located at different places 

(proceedings), no matter how geographically remote from one 

another. Autoclaves can perform different sterilization processes 

with different products, as well as be owned by different canning 

companies.  

With the 2-position are indicated, and temperature sensor 

corresponding thereto interface cable. 

With position 3 - pressure sensor and the corresponding 

interface cable. 

With Position 4 - industrial converter RS232 / RS485 to TCP / 

IP, with models only with LAN port, and there are also models with 

the possibility of Wi-Fi connectivity (according to the 802.11 b / g / 

n standard). Even when using the combined model converter 

recommend is connect to the LAN port of the converter 

recommended cable - FTP category 5. This type of cable has an 

overall shield of foil wrapped around not shielded twisted pairs and 

drain wire. When the drain wire is properly connected, unwanted 

noise is diverted to ground, offering additional protection against 

electromagnetic interference (EMI) or radio frequency interference 

(RFI). 

With Items 6, 7 and 8 are depicted different types of devices 

(PC, laptop, tablet or smart phone), which could not access real-

time information available to group virtual machines ( Item 5 ) . 

Item 5 can be a physical computer (server) or group (virtual) 

machines, part of a private or public cloud , for example . : Amazon 

Elastic Compute Cloud ( EC2 ), Windows Azure and others. The 

use of virtual machines will reduce LSI mended chance of data loss 

and and reduces the cost of owning and maintaining the necessary 

information infrastructure. The use of virtualization in the present 

case it will allow and to significantly reduce the cost of license fees 

for the necessary software . 

The proposed technical solution can be applied successfully not 

only in KONS ervnata industry as it is in the specific example, but 

in many other manufacturing processes. For example: CNC 

machines, medical equipment and others. Many industries use 

various (expensive) equipment that is designed to use RS-223 as a 

communication and control protocol.  

Overcoming the above-mentioned limitations of RS-232 in 

combination with our proposed use of virtual machines with remote 

access ( Position 5 ) will allow the use of highly specialized and 

expensive software for control of the respective machines of the 

SaaS or IaaS model .    

Cloud computing is computing services provided to a user via a 

remote computer to which the user connects via the Internet or a 

dedicated communication line. 

The term combines concepts such as software as a service ( 

software as a service, SaaS ), infrastructure as a service 

(infrastructure as a service, IaaS ), platform as a service ( platform 

as a service , PaaS ) and other modern technologies in the form of 

online business web browser applications meet computing needs 

while storing software and user data on their servers. 

In other words, the term refers both to software applications 

provided in the form of web services and to access to the hardware 

and system resources of the data center that offer these services. In 

fact, the combination of access to the center's hardware and 

software is what is commonly called a cloud. The cloud is 

considered a metaphor for the Internet, as it is often depicted in 

computer network diagrams and as an abstraction of the complex 

infrastructure behind it. [3] 

Infrastructure as a Service (IaaS) is a cloud based system of 

hardware and software , in which the provider and provides users 

with access to computing resources such as servers, storage of their 

data and networking. Customers ( item 1 ) use their own platforms 

and applications within the service provider's infrastructure [4] . 

Main advantages of IaaS : 

Instead of buying watt hardware directly, the user pays for IaaS 

as needed . 
The infrastructure is scalable depending on the processing and 

storage needs. 
Saves companies the cost of purchasing and maintaining their 

own hardware. 
Because the data is in the cloud, there can be no point of failure. 
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Allows the virtualization of administrative tasks, freeing up 

time for other work. 

Software as a Service (SaaS) is a cloud- based service that 

offers users access to a provider's cloud software. Users do not 

install applications on their local devices. Instead, applications 

reside on a remote cloud network that is accessed by the network or 

API. Through the application, users can store and analyze data and 

collaborate on projects. [4] 

Main advantages of SaaS : 

Providers of SaaS services provide goods - applicants the 

necessary hardware, infrastructure, software and software ( 

applications ) via a subscription model.  

Users must not manage, install or upgrade software; SaaS 

vendors manage this. 

Data is protected in the cloud; equipment damage does not 

result in data loss. 

Resource usage can be reduced depending on the needs of the 

service. 

The applications are accessible from almost any device 

connected to the Internet, from almost anywhere in the world ( 

Positions 6, 7 and 8 ) of Fig.3 . 

Both of the above models ( IaaS , SaaS ) of use are well 

applicable and "fit" to solve the problem addressed in our report . 

Users with more specific needs , as well as their own IT 

professionals, would be better to choose IaaS , it will give them 

more freedom to use, but also requires higher own IT expertise. 

Users who do not have very specific needs when using the software 

or do not have their own IT experts should choose the SaaS usage 

model .  

In recent years, there are many examples of the use of the SaaS 

model , most of the major IT companies such as Google, Cisco, 

Microsoft , DropBox and many others . Microsoft Office 365 is one 

example of a SaaS product that most of us know and have used. 

The SaaS usage model is a kind of peak in the development of 

virtualization in recent years and gives a significant competitive 

advantage to companies that put it to use in the management of their 

production and business processes. 

Why companies perceive Sass ? 

 

Higher return on investment (ROI) 

Improved application performance and reliability 

Less staff is needed 

Regular updating 

Others 

Fig.4 Advantages of the SaaS model  

Fig.4 graphically presents the main advantages that users find 

in the SaaS usage model . [5]  

In a particular case, each owner of an autoclave or group of 

autoclaves ( item 1 ) will not need to own and configure a server 

and the necessary specialized software. It will use a virtual machine, 

part of ( item 5) with the necessary monitoring and control software 

installed on it . This significantly reduces the implementation time 

and the complexity of the process of modernization of the 

production process of sterilization.  

The interesting question is what type of users would need the 

information so aggregated so far? 

Possible users are: 

1. Technologists monitoring and responsible for the relevant 

sterilization processes. These specialists could be, as well as 

employees of the company, the owner of the autoclave, and external 

experts hired to control the process.  

2. Customers (with high quality requirements) of the respective 

canning production, who could observe (themselves or their 

specialists), the process of sterilization of the ordered (and we 

assume paid) production.  

3. Students and lecturers from higher education institutions 

(UFT, etc.) with specialties related to training for the canning 

industry.  

These three groups of users will be able to monitor and control 

the actual sterilization production processes from anywhere in the 

world. Something that was not possible with the existing restrictions 

imposed by the widespread use in industrial machines of the 

communication protocols RS 232 / RS 485. Any of the potential 

users could use to access any of the devices under Positions 6, 7 

and 8 . 

3. Conclusions 

1. Versatility of the proposed model for overcoming the 

limitations of the communication protocols RS 232 / RS 485 widely 

used in equipment and machines 

2. Enabling remote Internet access to industrial equipment and 

machinery using RS 232 / RS 485, protocols operating at short 

distances 

3. Applying of the SaaS (Software As A Service) model for the 

use of software for a large group of software products managing 

industrial processes. A fact that leads to increasing the 

competitiveness of existing industries. 

4. References 

1. Модули за обработка на сигнали от сензори //Списание 

“Инженеринг ревю”, декември, брой 9, 2011. [Online]. [cited 

12.07.2015]. Available from: http://engineering-

review.bg/engineering-statii.aspx?br=74&rub=803&id=1837/.M. 

Ben Rabha, M.F. Boujmil, M. Saadoun, B. Bessaïs, Eur. Phys. J. 

Appl. Phys. (to be published) 

2. Evans, Jr., John M.; O'Neill, Joseph T.; Little, John L.; Albus, 

James S.; Barbera, Anthony J.; Fife, Dennis W.; Fong, Elizabeth N.; 

Gilsinn, David E.; Holberton, Frances E.; Lucas, Brian G.; Lyon, 

Gordon E.; Marron, Beatrice A. S.; Neumann, Albercht J.; Vickers, 

Mabel V.; Walker, Justin C. (October 1976), Standards for 

Computer Aided Manufacturing F. De Lillo, F. Cecconi, 

G. Lacorata, A. Vulpiani, EPL, 84 (2008) 

3. https://bg.wikipedia.org/wiki/%D0%98%D0%B7%D1%87%D

0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F

_%D0%B2_%D0%BE%D0%B1%D0%BB%D0%B0%D0%BA , 

30.06.2020 

4. https://www.ibm.com/cloud/learn/iaas-paas-saas, 30.06.2020 

5. https://cio.bg/management/2009/07/14/3449654_modelut_soft

uer_k ato_usluga_vuprosi_i_otgovori/, 30.06.2020 

INTERNATIONAL SCIENTIFIC JOURNAL "MACHINES. TECHNOLOGIES. MATERIALS" WEB ISSN 1314-507X; PRINT ISSN 1313-0226

242 YEAR XIV, ISSUE 6, P.P. 240-242 (2020)

https://bg.wikipedia.org/wiki/%D0%98%D0%B7%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B2_%D0%BE%D0%B1%D0%BB%D0%B0%D0%BA
https://bg.wikipedia.org/wiki/%D0%98%D0%B7%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B2_%D0%BE%D0%B1%D0%BB%D0%B0%D0%BA
https://bg.wikipedia.org/wiki/%D0%98%D0%B7%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B2_%D0%BE%D0%B1%D0%BB%D0%B0%D0%BA
https://www.ibm.com/cloud/learn/iaas-paas-saas
https://cio.bg/management/2009/07/14/3449654_modelut_softuer_k%20ato_usluga_vuprosi_i_otgovori/
https://cio.bg/management/2009/07/14/3449654_modelut_softuer_k%20ato_usluga_vuprosi_i_otgovori/



