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Failure to correctly integrate tempering machines into your
manufacturing process or not having them correctly setup could lead to
a final product that is dull, lacks a clean snap when broken, and melts
quickly.

Our in-depth guide covers all technical aspects of tempering machines,
helping you increase the quality of your products through streamlined
use, troubleshooting them when they go wrong, and following hygiene
best practices.

Tempering machines are a key stage in
chocolate manufacturing, adding a
smooth and glossy finish to high-quality
chocolate products. 

INTRODUCTION
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Chocolate tempering machines heat and cool chocolate to specific
temperatures, controlling the formation of cocoa butter crystals as
the chocolate flows through the equipment. 

The temperature range is key in tempering and differs for dark, white
and milk chocolates. 

Well tempered chocolate should:

What are tempering machines?

Set quickly with a glossy finish

Retain shelf stability

Melt slowly

Not develop bloom
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When processing choclate in large or small
quantities, even tiny tempering fluctuations can
disrupt crystal formation, so industrial machines
need continuous, automated adjustments to
maintain precision at varying flow rates.

Scaling
challenges

Why industrial tempering requires
precision

Chocolate
types

Dark, milk, and white chocolate each require
different tempering conditions. Dark needs
higher, tighter temperature control, while milk
and white demand gentler, more precise
handling. Industrial machines must
accommodate these variations.
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When unstable fat crystals cause cocoa
butter to migrate and form a white coating.Fat bloom

Common industrial challenges when
tempering

Viscosity
shifts

When wrong temperatures or operational
inconsistencies shift the chocolate’s viscosity,
both shelf life and processing are impacted. 

A correctly calibrated industrial tempering process can solve
such issues with real-time temperature correction, precision
pumps, and temperature monitoring – ensuring the chocolate
stays perfectly tempered, run after run.
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Technical issues when tempering 

Temperature
fluctuations

Faulty sensors or uneven heating can result in
poor crystal structure or inconsistent heat
exchange. 

Inadequate
cooling

Undersized or poorly maintained cooling
systems prevent proper material tempering
from happening. 

Residue
buildup

Viscous materials or insufficient cleaning can
cause clogging and component wear. 

Automation
errors

Incorrect settings or manual missteps disrupt
heating/cooling transitions and reduce
consistency. 
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Process bottlenecks when tempering 

Limited
throughput

Batch systems can’t match the volume of
continuous tempering lines.  

Manual
input

Manual input slows processes and increases
the risk of error in temperature control or
phase timing. 
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Choosing the right tempering system depends on production
scale, material requirements, and integration needs, as well as
budget. 

Do you need an inline system or a standalone unit? An automatic
machine that handles the full tempering cycle or a semi-
automatic system that offers more manual control? 

There are two main tempering units, let’s explore them. 

What tempering machinery to use 
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 Continuous Tempering Machines maintain a steady flow through
controlled heating and cooling cycles, supporting high- and low-
volume production with a stable tempering index.

We work with industrial users to specify continuous tempering
systems that reduce wastage, simplify melting and keep chocolate
quality consistent across production runs.

1.Continuous tempering systems

Best for:  High-volume, accurate
production. 
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Batch chocolate tempering systems process chocolate one quantity at a time, rather
than continuously. 

They’re typically suited to laboratory use, product trials or smaller commercial settings.

2.Batch tempering systems

Best for: Speciality productions that
require detailed manual inspection. 

09

TEMPERING MACHINERY



Anatomy of a modern tempering
machine

This is the entry point of the machine where
the chocolate is introduced. It often includes
hoppers, melting tanks, or inline feeders. In
some systems, the feeding unit also pre-
melts the chocolate before it enters the
tempering zone. 

Feeding system
01

The heart of the tempering process. This is
where chocolate flows through a series of
temperature-controlled zones that heat,
cool, and then reheat to specific setpoints.
This ensures consistency in texture, gloss,
and snap in the final product. 

Heating & Cooling Zones
02

Located within the tempering barrel, these
components keep the chocolate in constant
motion. Agitation prevents uneven heating,
promotes uniform crystal formation, and
avoids stagnant areas that could cause
clumping or overheating.  

Agitators
03

Modern tempering machines are equipped
with digital control panels or touchscreen
interfaces. These allow operators to adjust
temperature setpoints, flow rates, and
timing, while also providing live process
monitoring, fault detection, and recipe
management. 

Control Panels
05

Pumps move the tempered chocolate
through the machine and onward to
depositors, enrobers, or storage tanks. They
must handle viscous fluids reliably and be
easy to clean. 

Pumps
04
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Machine selection criteria for mid-to high-
volume producers  

CATEGORY FEATURE A B C

PRODUCTION
CAPACITY

Max throughput (kg/hr) 
Scalable (modular
expansion) 
Multi-shift compatible 

☐ Yes
☐ No 

☐ Yes
☐ No 

☐ Yes
☐ No 

LINE
INTEGRATION

Compatible with enrobing
lines
Compatible with
moulding/depositing lines 

☐ Yes
☐ No 

☐ Yes
☐ No 

☐ Yes
☐ No 

CLEANING &
HYGIENE

Removable parts for
manual cleaning 
Hygienic design
(sloped/sealed) 

☐ Yes
☐ No 

☐ Yes
☐ No 

☐ Yes
☐ No 

AUTOMATION &
CONTROLS

PLC-controlled operation 
Touchscreen HMI interface 
Recipe storage and fault
alerts 

☐ Yes
☐ No 

☐ Yes
☐ No 

☐ Yes
☐ No 

MAINTENANCE
& SUPPORT

Defined service intervals 
Spare parts readily available 
Local or remote technical
support 

☐ Yes
☐ No 

☐ Yes
☐ No 

☐ Yes
☐ No 
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Tempering follows a carefully defined thermal curve designed
to encourage the formation of stable crystalline structures.

The effectiveness of this process depends on maintaining
precise temperature transitions, controlled flow dynamics, and
responsive feedback systems.   

The tempering curve: technical deep
dive
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Tempering consists of three critical thermal phases: 

Tempering stages and phase transitions

Melting 
(≈ 45–50°C)1. All crystal forms are removed by fully liquefying

the chocolate. 

Cooling 
(≈ 26–28°C)2.

Rapid reduction in temperature initiates
crystallisation, forming a mixture of unstable
and stable crystal types.

Reheating 
(≈ 30–32°C)3.

Controlled reheating removes unstable
crystals, leaving behind only the desirable
structure (e.g., Form V in chocolate).

These temperatures vary slightly based on material
composition (e.g., milk vs. dark chocolate) but the principle
remains consistent: create and stabilise the optimal crystal
form. 
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The flow rate (chocolate speed through the machine) and cooling rate
(rate of thermal energy extraction) are interdependent. Their
relationship directly affects crystal development: 

Flow rate vs cooling rate

High flow rates may result in insufficient cooling, leading to
incomplete crystallisation. 

A well-calibrated tempering system ensures sufficient
residence time in each zone to follow the tempering curve
reliably. 

Low flow rates improve crystallisation control but can
reduce throughput and risk over-crystallisation if poorly
managed. 

14

THE TEMPERING CURVE



Modern tempering machines incorporate Proportional–Integral–
Derivative (PID) controllers for precise thermal management.
These systems: 

PID control and feedback systems

Continuously adjust heating and cooling outputs in
response to sensor data. 

This automation is essential for repeatability in high-
throughput environments. 

Maintain stable temperatures within narrow
margins. 

May integrate advanced feedback tools like inline
viscometers or infrared sensors to adapt to product
properties in real time. 
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Material properties: particle size and
viscosity

Particle Size: Affects heat transfer efficiency; finer particles
promote uniform crystallisation but increase surface area
and viscosity. 

Balancing these parameters is essential to prevent curve
instability, especially in complex formulations. 

Viscosity: Influences flow and cooling efficiency; high-
viscosity products may require slower flow or enhanced
agitation for consistent results. 
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Troubleshooting and maintenance best
practices

Blockages
Chocolate build-up or debris clogging pipes and pumps,
leading to uneven flow or pressure drops. A reheating
schedule helps remove these issues.

Unstable
temperatures

If your machine struggles to maintain a steady
temperature, expect issues with bloom or inconsistent
crystallisation. Faulty sensors, heating elements, or
cooling systems are often the culprits.

Crystal 
formation 

Tempering processes depend on forming the right cocoa
butter crystals. Incorrect seeding or temperature
variation is usually to blame.

Consistent maintenance of your machines helps avoid costly downtime,
ensures quality, and keeps your equipment running the way they’re meant to. 

Things to look for in industrial tempering set-ups: 
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Routine maintenance checklist 

FREQUENCY TASK COMPLETE

DAILY
Check fluid levels (if water-jacketed system) 
Visual check for chocolate leaks or spills 

☐

☐

☐

☐

WEEKLY Inspect belts, motors, and moving parts 
☐

☐

MONTHLY Lubricate moving parts (if applicable) 
☐

☐

QUARTERLY
Calibrate temperature sensors 
Inspect and replace worn seals/gaskets

☐

☐

ANNUALLY

Deep clean the entire machine (including pump
units) 
Calibrate control panels and thermostats 
Full inspection by a certified technician 
Review and update control software/firmware 

☐

☐

Here's a simple checklist to keep things running smoothly: 

Print as a PDF  18
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Hygiene, safety, and regulatory
compliance

Modern tempering machines are constructed using 304 or 316-grade stainless steel. Both are
corrosion-resistant, easy to clean and approved for food contact. 

These materials meet the requirements of EU Regulation 1935/2004 – on materials intended to
come into contact with food – and its UK counterpart, Statutory Instrument 2019 No. 704. The
latter standard was developed and legislated post-Brexit.  Manufacturers should also provide a
Declaration of Compliance (DoC) for traceability and inspection purposes. 

Food contact standards01

To meet UK food safety standards, chocolate producers should implement regular cleaning cycles
with FSA-approved food-grade sanitisers, and scheduled deep cleans including internal pipework
and pumps. 

Also keep detailed cleaning logs to support BRCGS Global Standard for Food Safety and HACCP-
based food safety management, and train staff on hygiene processes.  Carry out regular risk
assessments for allergens to determine cleaning needs. 

Cleaning and hygiene02

Tempering machines feature integrated safety interlocks that prevent operation when access
panels are open. This is required under PUWER 1998 and BS EN ISO 13850, which governs the
emergency stop design. 

For temperature management, digital logging systems allow producers to monitor and record
tempering temperatures in real time, aiding HACCP validation and audit preparedness. Regular
calibration of sensors (with UKAS-traceable equipment) further ensures compliance. 

Safety systems and traceability03
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Tempering case studies

Hotel Chocolat revolutionised the hot chocolate world with the release of their iconic Velvetiser.
The best-selling machine was the first of its kind to bring the decadence of real chocolate into
each cup, redefining the hot chocolate experience.

The Velvetiser Success Story With Premier
Forrester

01

Tempering is a critical process in chocolate production to ensure the final product has a smooth
texture and a glossy appearance. For solid chocolate bars and simple designs, tempering is easy to
execute. But for products that require detailed decoration, this process can be one of the hardest
to pull off.

How Ultra Low Usage Tempering Is
Changing Chocolate Manufacturing

02
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You’ve learnt all about tempering machines, now it’s time to dig into some real-
world scenarios in which they have played a pivotal role.

https://premierforrester.co.uk/case-studies/the-velvetiser-success-story-with-premier-forrester
https://premierforrester.co.uk/case-studies/the-velvetiser-success-story-with-premier-forrester
https://premierforrester.co.uk/blog/how-ultra-low-usage-tempering-is-changing-chocolate-manufacturing
https://premierforrester.co.uk/blog/how-ultra-low-usage-tempering-is-changing-chocolate-manufacturing


Whether you’re scaling up production, modernising outdated
equipment, or developing a bespoke chocolate line, Premier Forrester
can provide high-performance tempering solutions suited to your
needs.  

Ready to talk? 

☎️ +44 (0) 1904 293133
 📧 info@premierforrester.co.uk

In the complex landscape of chocolate
production, Premier Forrester stands out as
a trusted partner with over 25 years of
industry experience in end-to-end food
production and consultancy solutions.  
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