
DESIGN & MANUFACTURING
OF

INDUSTRIAL AGITATORS



For Sugar Industry



� Head office in France Lyon-Dardilly : 49 people – Group : 75 people

� Commercial Department, Design Department, Workshop, Customer 
Service Department

� Mixel Beijing : Sales, Manufacturing and Customer Service for Asian 
markets

� Mixel Asean : Sales office in Ho Chin Minh City, Vietnam

� Turnover 2015/16 : EUR10 Millions including more than 60% export

� Certifications: ISO 9001:2008

ATEX Certification No 0038/ATEX/4000036/B

MIXEL AT A GLANCE:

A SME with a worldwide presence



Our markets and main references

Food processing CRISTAL UNION, MASTERFOODS, NESTLE, COCA COLA, CEMOI Chocolate, 
BARRY CALLEBAUT …

Chemistry/ Petrochemistry
LUBRIZOL, CHEVRON ORONITE, SOLVAY, EXXON CHEMICAL France, ARKEMA, 

BASF, BP CHEMICAL…

Fine Chemistry AVENTIS CROPSCIENCE China, DUPONT, ASTRAZENECA, SYNGENTA,       
DSM Resins, CHIMEX...

PharmacyGSK, ESSILOR, SANOFI, BAYER, BIOMERIEUX, NOVARTIS…

Cosmectics HERMES, BEIERSDORF, ROCHAS, L’OCCITANE, L’OREAL …

Aromas & additivesInternational Flavours & Fragrances (IFF), NATUREX, V. MANE, ROBERTET, 
CARGILL, DANISCO…

Energy C.E.A, AREVA,, EDF,POWER ALSTOM, TOTAL …

EnvironnementOTV – VEOLIA, ONDEO-DEGREMONT, SOGEA-VINCI, WATERLEAU…

Others ALLIMAND, OMYA TURKEY, LAFARGE CIMENTS, V33,, BASF Coatings…



Sugar industry

CRISTAL UNION, LESAFFRE, FIVES CAIL, MAGAIN, SÜDZUCKER, 
BENEO, BIOWANZE, BEGHIN SAY, SAINT LOUIS, TEREOS,

ZAHARUL, COSUMAR, OLMER, CRISTANOL, SOMDIAA,
COMPAGNIE SUCRIERE SENEGALAISE ,

SUCRIVOIRE, SOSUCAM, SUCDEN, 
CASAGRANDE, SORASUCRE,

etc,…

The confidence they expressed towards our products is our best reference.
Since 45 years.

Worldwide References



The crystallization
� The crystallization is an important step
which will determine the quality of the sugar.

� This is a complex process in which various parameters have a 
direct impact on the results like:
• the vacuum pan geometry,
• the downtake size,
• the tube dimensions,
• the circulation of the massecuite.

� It is proven that the whole process performance and the sugar
quality can be improved with the use of a stirrer which will
accelerate the circulation of the massecuite in the calandria
improving both the heat transfer and the homogenization inside
the vacuum pan.



� The stirrer brings velocity to the circulation of the
massecuite inside the vacuum pan and optimize the interaction
between circulation and heat transfer (evaporation).

� The benefits are multiple :
- a better quality of the sugar (crystal size and sugar color) by

avoiding stagnant areas and differences of temperature of the
massecuite between the various zones inside the vacuum pan,

- a higher concentration of the massecuite leading to a higher
crystal yield,

- a higher crystallization rate by improved heat transfer,
- a better energy efficiency with the use of vapor up to the end of

the process.

The importance of circulation



� The purpose of mixing is to enhance circulation
for better:

� Heat transfer,
� Homogenization.

� A properly designed stirrer will shorthen the duration of the bach and 
consequently increase the capacity while improving the sugar quality.

� The stirrer is particuliarly efficient at the end of t he strike when the 
evaporation is reducing (lower bubble flow) and the visc osity is
increasing. At this stage, heat transfer measurements show that the 
stirrer improves the transfer: the temperature difference is twice lower
with the stirrrer (20°C vs. 45-50°C without stirrer).

The role of stirrer



Typical heat transfer coefficients in cane sugar vacuum pan 
boiling (Bubnik et al., 1995) 

Stirrer efficiency in heat transfer

Natural circulation 

(W/m2K)

With stirrers

(W/m2K)

Start 570 640

End 32 224



Influence of the stirrer on the sugar quality (E. Burzawa F. 
Heitz, Paris Nov. 1994)

Stirrer efficiency in sugar quality

Without stirrer With stirrer Improvement %

Agglomerated

crystals % 50 14 72

Ashes points

(EEC) 7,5 5,3 30

Coloration

points (EEC) 4 3,4 15



Our stirrers benefits in vacuum pans

� Improvement of the heat transfer

� Decrease of the duration of the 
batch boiling 

� Obtaining of a regular grain 
texture thanks to a good 
circulation

� Suppression of aggregates

� Reduction of ashes percentage



How do we design our stirrers ?

� We design every stirrer according to our customer
vaccum pan’s specifications and its duty.

� So that we can offer the most efficient stirrer, we need to
get the massecuite parameters (density and viscosity at
the different stages of the crystallization process) and any
specificity of the process .

� Our products are designed in order to optimize the
massecuite flow in the vacuum pan whatever tank
geometry or type of calandria heat exchangers.



A specific design for vacuum pans

B-B

A-A

Vacuum pan A-A Section Vacuum pan B-B Section

Vapor Circulation flow in the downtake



Auxiliary Bearing

Sealing by 
Packing glands

Thanks to:

STRONG and RELIABLE STIRRERS



Our turret design for vacuum pan 

Bearing

Shaft

Gear box 

Fixation flange

Cable glands



Our typical turret for sugar industry
For Sucrafor in Marocco



Our propeller design
1970 : Invention of Mixel MULTIPLAN propeller.

We started designing and manufacturing high-added value agitators
for industrial applications.

Our TT propeller’s
are designed for:

� Homogenization

� Solids suspension  

� Enhance circulation 
/pumping

� Low shearing effect



Propeller with ‘fingers’ improving
homogenization

Fixation by 3 part-hub

Gusset reinforcement

Ring anchors

TT propellers design details



Our hydraulic design,
Mixel stirrers ’ advantages:

� Homogenization for 
more efficiency 

� Gain mixing time

� Economic Power
consumption



Our mechanical design,
Mixel stirrers’ advantages:
We use both our own calculation and the finite element calculation
for our mechanical design:

� Movement Calculation
� Mechanical strains calculation and analysis
� Dimension analysis
� Frequency analysis
� Thermal analysis



What can we offer?

To improve the performance of your process, we can offer:

• stirrers for operating in the 1st, 2nd or 3rd jet
• in vacuum pans from 150 to 1000 hl
• for both sugar industry and refineries ,
• for Sugar Beet or Cane .

We offer new equipment but also re-design existing
stirrers to adapt them new or existing tanks.



We design and manufacture agitators for the following applications:
• Melting Tank,
• Liquid sugar preparation,
• Syrup homogenization / Maintaining in suspension,
• Molasses dilution,
• Caramel manufacturing process,
• Lime milk production and maturation,
• Over carbonated juices flow by axial pumping propellers,
• Foams slaughtering,
• Liquids gasification,
• Waste water,
etc.…
This list is not exhaustive and may be 
extended to any other mixing applications.

Other applications in the Sugar Factory



Melting tank stirrers

Our agitators ensure the whole sugar dissolution in  hot water.



Melting tank – 3 agitators /tank



The CFD: a tool with high potential

� In 2014, we invested in a Computional Fluid Dynamics
software which enables use to verify our theoretical calculation
and know more about the flow inside the tank.

� The CFD has been used for sugar industry first by American
scientists to better understand the impact of the different
parameters of the crystallization on the performance of the
process in order to improve the circulation of the massecuite in
the vacuum pan.

� The results show that the stirrer with axial flow impeller
located in the downtake is a really efficient equipment as far as
installed power is in the range of 1 to 1.7 kW/m3 and
peripherical speed below 7 m/s.



The CFD to improve your performance



Examples of equipment designs
CUSTOMERS FAB AGITATORS POWER TANK 

VOLUME

FONCTION PRODUCT SEALING

SAINT LOUIS SUCRE

Roye - France
22795 02 HYDROMIX 1600 - CS 7.5 kW 23.4 m³

Sugar melting tank 

Agitation of 2nd and 3rd part

Homogenization & blending

Sugar + syrups  < 100 cps –

90°
V ring seal

01 HYDROMIX 1600 - CS 11 kW

Sugar melting tank

Agitation of 1st part

Homogenization & blending

V ring seal

FRANCE EVAPORATION

for Russia

23323
01 SIDEMIX 680 4 Kw + GOST 50 to 80 m³ Suspending tank bottom solids

Vinasse at 20% - 40 to 100°C 

– 5 to 15cps

Single mechanical seal 

lubricated by the 

product

SUCDEN sucres & denrées for 

Russia

23338
02 Hydromix 900 - CS 4 kW 30 m³

Sugar melting tank

Agitation of 2nd and 3rd parts
<100 cps – 90°C

01 Hydromix 1000 - CS 4 kW
Sugar melting tank

Agitation of 1st part

SOMMET for CRISTAL UNION –
Sillery France

23842
01 HYDROMIX

900 TF 600 SS 316L
1.1 kW 19 m³ sludge – 500 cps

01 SEALMIX 900
SS 316L

1.1 kW 10 m³ Solution Hcl from 5 to 33%
Deflector & lip seal

TEREOS France
Origny Ste Benoite

24156
02 DRIVE JET 2200 TF2000 –

CS
11 kW 80 m³ Suspending solids juice, 15% sugar & calcium 

carbonate – 85°

Stuffing box with 

packing

TEREOS Ludus
Romania

24195 01 SEALMIX 1200 SS304L 5.5 kW 9 m³ 2nd jet R2 refinery remelting Sugar syrup  – 50 cps – 92°
maxi

Deflector & lipseal

01 HYDROMIX 1000 SS304L 2.2 kW 13 m³ Agitatot for diluted sludge tank
Diluted sludge – 30 cps – 92°

maxi

ZAHARUL Oradea Romania

24331 
idem 

22430 
23351

01 DRIVE JET 1620 SS304L 40 / 26 kW 45 m³ Cooked sugar tank Molasses - 50000 cps – 105°C Stuffing box with 

packing

BENEO ORAFTI Oreye
for a plant in Belgium

24453
6 DRIVE JET 1400X3 TF1400 

– 12m shaft + foot bearing
15 kW 120 m³ Hydrolysis – homogenization Hcl 32% sodium 25% liquids 

insulin – 65°C maxi -
Deflector & lip seal

2 DRIVE JET T3100X5 
T2000X4 A320

22 kW 85 m³ Crystallization - syrup 100000 cps 20°C maxi -
Deflector & Viton lip 

seal



Sugar plant 



Contacts :

MIXEL SAS

Mr Bruno ARMANDO
b.armando@mixel.fr

EXPORT SALES MANAGER

Mrs Corinne BARONNIER  
c.baronnier@mixel.fr

EXPORT SALES ENGINEER

Phone: +33 (0)4 72 52 18 17
Fax.: +33 (0)4 72 52 18 19

www.mixel.fr

PPH JULITON

Mr Jan ULATOWSKI
jan.ulatowski@gmail.com

DIRECTOR

Ul. Leczycka 70
62-051 Wiry

Phone: +48 61 899 99 09
GSM: +48 669 229 555

POLAND FRANCE


