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INNOVATIONS IN THE DOUGH MIXING INDUSTRY

Summary: The goal of the research is to look at and analyze new directions in dough mixing industry.
Additionally, the article looks at the work of test machines how they adapt to the new set of requirements.
There is an effort to discuss and identify requirements for mixing processes; develop algorithm for research of
the technological operation of kneading; provide an analysis of the energy impact of test machines and units on
the raw materials and dough in the working chamber. Furthermore, requirements of kneading technologies have
been adapted and specific conditions for operational analysis, control and adjustment of technologies determine
the level of energy costs of the equipment.

Problem statement: one of the goals of the dough mixing equipment is to have a positive effect to obtain
a given level of homogeneity of the final product. Achieving the specific properties of manufactured products
depends on the level of energy costs of the processes used and the technological performance of the equipment.
Further definition of the conditions and boundaries of the energy impact of technology leads to the definition of
their functional capabilities and directions of development [1-5].

Enumeration of solved tasks: The methodology used in this research is based on the application of
modern concepts of materials resistance, plasticity, mathematical modeling of production processes,
hydromechanics and mechanics of complex thermodynamic systems. The material of research is a variety
of components of prescription raw materials, features of the processes of mixing the dough and the period
of dough preparation.

Statement of the essence of research: The research was based on the study of technological
diversity, purpose, unigueness of the physical-mechanical and structural properties of the dough. On this
basis, this type of technology is developing constantly. Analysis of research in the formation of criteria for
dough mixing equipment and units showed that the latter were designed and operated with the complex
indicators as following:

o Ki optimization of the technological process. Adapting theoretical and basic approaches to the
development of this type of food equipment.

o K scale of process transition and simulation (similarity theory). It is based on the application of
fundamental laws, principles, methods and criteria of analysis.

o K3 rationality of equipment construction. Research, analysis of the design and operation of test machines
and units.

o K4 continuous process of dough-making. Using a variety of technical, technological and consumer
solutions.

o Ks focus of the interaction of mixed prescription raw materials and dough. Formulating the problem of
this technological operation.

o K update the phase contact surface in working volume. Improving the efficiency of the equipment used.

The justification for optimizing the designs of this type of machines is impossible without a deep
analysis of the specifics. A feature of the energy impact is a wide variation in the interaction of
processes within original components (raw materials) of the process of cooking products. At the level of
experimental implementation of the comprehensive intensification of dough preparation (K) to perform
tasks (n) technology kneading test is the object of research. A methodical approach can be formulated as
follows:

K= Y n. 1)

n=1

Attempts to improve the process of kneading and producing bread without fundamentally changing the
essence of the process cannot be considered effective. To address this problem, a comprehensive analysis of
how to reduce the time of preparation of the test and how to improve their quality indicators is needed. The
basis for assessing energy transmission through a measurable organ and other additional energy-transmitting
devices is to reduce energy costs. In general, the control of the energy costs of test machines and units looks
like a comprehensive criterion (K):

= . Ko 2
K =f(K5Ky;Kg3K 5K K (2)

23 K33 6
Reducing the time of kneading in traditional technologies lead to a deterioration in the quality of the
products produced. Therefore, the alternative is the relationship between energy expenditure and process



indicators in the control, analysis and variation. Selective use of energy in process management makes it
possible to save resources. On the other hand, the identification of technical capabilities and their
shortcomings in dough preparation makes it possible to determine the design features of the structure of
this type of food equipment. The algorithm for researching this type of technique is presented below.

The work of dough mixing machines and units

!

Techniques for researching the theory of dough
The algorithm for implementing the design of kneading technologies

Improving the efficiency of machines and units

!

Adapting the specific requirements of mixing processes

Assessing the energy impact of machines and units is fundamental in dough preparation. Forms the
direction of qualitative implementation of technologies of kneading production of bakery, confectionery and
pasta products. All affect a wide range of energy costs in the process of implementation of the technological
operation.
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Figure 1. Analysis of the formation of energy effects of test machines and aggregates on the recipe raw
materials and dough in the working chamber.

A special role in the work of dough mixing machines and units is determined by the design of the
kneading organ. The purpose of the energy effect is to transfer the energy of translational and planetary rotation
into the energy of kneading and to overcome the negative work in the working chamber. For this purpose, a
number of programs have been adopted that allow the design and adaptation of the kneading organ to the
conditions of kneading:

- mathematical simulation of the parameters of the mix of raw materials and dough;

- application of programs: MARL-8, COSMOS Works 2007, SOLID Works 2007.
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Figure 2. Representation of different types of rotation of the mixing organ (SOLID WORKS 2007):
a - design, maximum voltage, strength factor;
b - deformed form.

Adapting the specific requirements of mixing processes in the conditions of rapid analysis, control and
adjustment of technologies determines the level of energy costs of the equipment. Finding criteria for the
effectiveness of dough preparation is conditioned by the possibility of changing the parameters of the
formation of the dough. At this stage there is a question of compliance with the criteria for the development of
test-making machines and the tasks of production of bakery, confectionery and pasta products.

Conclusion: The theses provide justification for the conditions of implementation of the energy
impact on the various recipe raw materials of bakery, pasta and confectionery production. This approach
makes it possible to program quality performance of manufactured products during the implementation of
dough-making technologies.
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