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IPECON designs and manufactures Temperature Control Units tailored to your process
from.compact single-zone applications to complex multi-zone production lines.
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Temperature Control Units
In Modern Rubber Manufacturing

EXECUTIVE SUMMARY

Temperature stability is one of the most critical parameters influencing rubber processing quality, cycle
consistency and overall equipment effectiveness (OEE). Variations in heating or cooling performance can lead to
dimensional instability, material inconsistencies, increased scrap rates and higher energy consumption.

This White Paper explains the role of modern Temperature Control Units (TCUs] in rubber and tire
manufacturing processes and demonstrates how integrated thermal management solutions contribute to
improved process stability, reduced operating costs and long-term production reliability.
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1 The Challenge of Thermal Stability
= In Rubber Manufacturing

RUBBER PROCESSING EVEN SMALL TEMPERATURE
TECHNOLOGIES SUCH AS: FLUCTUATIONS CAN RESULT IN:
Tire manufacturing Product quality deviations
Extrusion lines Increased waste and rework
Calenders Reduced throughput
Mixing equipment Longer startup times
Molding presses Higher maintenance costs
Specialized rubber processing machinery Increased energy consumption

require precise temperature control
throughout the production cycle

As manufacturers pursue higher productivity and sustainability targets, thermal management becomes
a strategic production parameter rather than merely a utility function.
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Why Temperature Control Units
= Matter

A TEMPERATURE CONTROL UNIT IS RESPONSIBLE FOR MAINTAINING PROCESS
TEMPERATURES WITHIN DEFINED LIMITS BY COMBINING:

Heating Cooling Circulation Monitoring Control automation

The objective is to ensure stable heat transfer between the production equipment and the thermal medium.

PROCESS BENEFITS OPERATIONAL BENEFITS ENERGY BENEFITS
Stable product quality Lower maintenance Optimized heating and cooling
Improved process repeatability requirements demand
Reduced scrap rates Predictive diagnostics Lower utility consumption
Faster production startup Reduced downtime Improved energy efficiency

Higher machine availability Simplified operation Reduced environmental impact
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Key Design Principles
= of Industrial TCUs

Not all temperature control systems are created equal. For demanding industrial applications, several engineering

principles are critical:

MODULAR ARCHITECTURE REDUNDANCY OF CRITICAL COMPONENTS
Modular designs simplify: Industrial operations often require 24/7 availability.
Transportation Installation
Future expansion Maintenance Redundant pumps, sensors and critical components improve

reliability and reduce operational risk.

INTEGRATED AUTOMATION CUSTOMIZED ENGINEERING

Advanced PLC-based control systems enable: Every manufacturing process has unique requirements regarding:
Precise temperature regulation Temperature ranges Flow rates
Data acquisition Heat loads Installation constraints
Remote monitoring Tailored engineering ensures optimal performance and lower

Connection to plant-wide control systems lifecycle costs.
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Multi-Zone
= Tlemperature Control

Modern production lines increasingly require independent control of multiple heating and cooling circuits.

MULTI-ZONE
TCU SYSTEMS PROVIDE:

Independent zone regulation
Improved process flexibility
Reduced thermal interactions
Better product consistency

APPLICATIONS
INCLUDE:

Tire extrusion lines

Complex molds

Multi-stage curing systems

Large-scale rubber processing equipment
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Beyond Temperature Control:
m Integrated Thermal Process Solutions

The most advanced manufacturing facilities combine TCUs with complementary technologies:

Water treatment systems

Cooling water stations

Heat exchangers

Energy recovery systems
Centralized thermal management

An example is the implementation of integrated
Water Station infrastructure for rubber extrusion
lines, ensuring stable water quality, filtration,
cooling and process reliability under continuous
24/7 operation. The solution combines filtration,
ultrafiltration, chemical dosing, cooling circuits
and automated monitoring into a single engineered
system.
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6 Industry
m Case Experience

IPECON HAS DELIVERED TEMPERATURE THE COMPANY’S

CONTROL AND THERMAL PROCESS ENGINEERING

SOLUTIONS FOR LEADING COMPANIES IN: APPROACH COMBINES:
Tire manufacturing Process know-how
Rubber processing Mechanical design
Industrial production Automation expertise
Thermal energy systems Manufacturing capabilities

Commissioning and lifecycle support

This enables customers to receive a complete solution from a single supplier.
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7 Future
m TIrends

KEY TRENDS SHAPING
THERMAL MANAGEMENT SYSTEMS

INCLUDE:

Industry 4.0 integration
Predictive maintenance
Digital twins

Energy optimization
Sustainability reporting
Smart diagnostics
Al-assisted process control

This enables customers to receive
a complete solution from a single supplier.
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Modern Temperature Control Units

provide manufacturers with the tools

needed to achieve stable production,

reduce operating costs and prepare

for future digital manufacturing requirements.

Companies that treat thermal management
as a strategic process gain measurable
advantages in product consistency,
operational reliability and energy efficiency.
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ABOUT IPECON

IPECON is a Slovak engineering

and manufacturing company

with more than 30 years of experience
in thermal energy systems,

industrial automation

and customized process
technologies.

The company develops

and manufactures Temperature
Control Units, thermal stations
and integrated process solutions
for demanding industrial
applications worldwide.

Note
All infomation and figures are indicative and reflect
IPECON's experience and project portfolio at the time of publication.
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IN NUMBERS

MORE THAN THREE DECADES OF ENGINEERING EXPERTISE
AND INDUSTRIAL INNOVATION.

+35 +7( +1,000

years employees delivered systems

of experience in covering engineering, including Temperature
thermal energy manufacturing, Control Units, Heat Transfer
systems, industrial software development, Stations, Water Stations,
automation and commissioning Cooling Systems

process engineering and service and Automation Solutions
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IN NUMBERS

MORE THAN THREE DECADES OF ENGINEERING EXPERTISE
AND INDUSTRIAL INNOVATION.

+48 +30 +24/)7

industrial locations countries worldwide industrial applications

where IPECON solutions served through direct projects, supporting critical production
are operating every day OEM partnerships and processes in demanding
international customers environments
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IN NUMBERS

MORE THAN THREE DECADES OF ENGINEERING EXPERTISE
AND INDUSTRIAL INNOVATION.

100%

custom-engineered solutions Single-source responsibility

tailored to customer requirements from engineering and design through manufacturing,
and process specifications commissioning and long-term support
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IPECON, s.r.o
Dolné Rudiny 8209/43, 010 01 Zilina, Slovak Republic
+421 41 707 3400

www.ipecon.eu




