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Abstract:This report presents results from the work, which main aim is to analyse, model and simulate 

a shell and tube heat exchanger which is part of a crude oil refining installation and is entirely made of steel 
with 2mm of thickness. The heat exchanger has a function to cool the liquid mixture of 62,5% naphtha and 
37,5 % diesel in rate of 200000 kg/hrfrom a temperature of 260 C to 240 C. The cooler is water with 
temperature 15 C in rate of 500000 kg/hr. In the analysis is takeninto account the existing official nowadays 
standards. 

Key Words: shell-tube heat exchanger, ANSIS Workbench, modal analysis 
 

INTRODUCTION
The aim of this project i

has a function to cool the liquid mixture of 
naphtha and diesel from a temperature of C to C  
The cooler is water with temperature of 15 To carry it out 

The 

For all countries of Europe the PED 

and  Some countries have furthermore her own rules like CODAP 

 
 It is the counterpart to the 

sometimes We will use the Russian standards - -
- -

 
The basic characteristics of our he -pass 

-

basic pressure unti
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- 

 
- -  for PN-

 
f them are written in the table  
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1 Cross section of the object 

Table 1 General dimentions  
Diameter of the shell  
Diameter of tubes  

  
Number of tubes  
Number of baffles  

l2   
L   

 

the Design Modeler of Ansys Workbench
Autodesk Inventor 

(Fig.2 and Fig.3), wehaveimported it to Ansys Workbench and we have made structural 
analysis to verify his behaviour  

 
 

 

 
: Autodesk´s model 

 



– 15

 - -

 
 

To solve the different analysis first we need an appropriate mesh for our heat 

 

 
 

 

 
: Mesh 

 The mesh 
 

 
 

 

 

 



– 15

 - -

causes are: 
-Vo  frequency of the fluid in systems cross flow over the tubes  

may coincide with a natural frequency of the tubes and cause resonant vibrations over a 
 

- s them shaped vibration 

exceeded and is self-  

 
-Pressure fluctuation: Pressure fluctuations due to turbulence developed in the body 

o the portion of the 
 

- : 

are perpend
 

To evaluate these different influences which may cause unwanted vibrations in our 
structure we should 

 
Due to the complicity these analyses require we will not do them but we have 

performed a modal analysis to obtain the main natural frequencies of the structure and 

 
frequencies  and mode shapes  

are calculated from: 
                                                  

Assumptions: 
-  
- Linear elastic material behaviour is assumed 
-  
-  
-  
- The structure can be constrained or unconstrained 
-  

 
The critical require

 
Str  

 
All contact will behave as bonded or no separation in a modal ana  
To do the modal analysis first is necessary to create a static structural analysis in 
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and representation of the deformed modes associated with each vibration frequency as we 
 

 

 
5: Mode 1_Total deformation 
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9: Mode 5_Total deformation 
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requency in the 
le:                    

                                        

 
 

Because there is no excitation applied to the structure the mode shapes are relative 
 

 
The same is  

we can interpret where the maximum or minimum results will occur for a particular mode 
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Recommendations forconstruction ofmachinefor grindingmeat. The creation of modern, 

efficient working and producing safe food products machinery is associated with an analysis of their structure 
in terms of hygienic design. This means that the machine part must meet certain requirements to allow a 
reduced risk of contamination of raw materials and foodstuffs with mechanical, chemical and biological 
contaminants. The article analyzes the hygienic design of machine for grinding meat. The basic elements of 
the design of the machine and Wolf are certain places because of design features to certain risks by 
retaining medium allowing development of microflora and retention of cleaning and disinfecting agents. 
Based on that analysis can make the necessary recommendations, the implementation of which is to 
develop machines that meet modern hygiene requirements. 

Key words:hygiene design, grinding meat, mincer 
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Transient numerical investigation of evaporation in a distillation column:A simplified 3D model of 

a segment around the inlet of a distillation column has been modeled and studied in ANSYS CFX. The 
transient behavior of liquid decane (C10H22) evaporation has investigated in several cases with variable 
heating temperature. The functional dependence of the decane vapors volume fraction on the temperature 
and time is worked out by numerical analysis. 

Key words: ANSYS CFX, distillation, column, evaporation 
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The article is literature survey giving informationabout the chemical composition, action and 
usage of essential oil of caraway (CarumcarviL.) seeds. There are represented a lot of research dates from 
different countries. The research  give information of caraway`s main compounds, their qualities and 
advantages. This generalized information proves the value of caraway, not only like an aromatic herb but 
also like very functional additive for food industry, cosmetic industry and others. This is a premise to work in 
line to change some synthetic ingredients with essential oils which has the same qualities.
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A studyofmicrobialcontentandactiveacidity/pH/when washingand disinfectingmachinefor 

cuttingmeat and dairyproductswith Suprades and Alcalit  A study of microbial content and active acidity / 
pH / when washing and disinfecting machines for cutting sausage and dairy products with preparations 
SupradesAlcalit. Were studied the effect of washing and disinfecting solutions of different concentrations and 
time of detention. There are defined repeatability rinsing leading to a complete separation of the washing and 
disinfecting solutions. 

Key words:hygiene design, machines and apparatus for the food industry 
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Graphene - material of the future: Extremely resilient, ultra stable, with high conductivity, graphene 

is deemed to be the material of the future in electronics and nanotechnology. 
It is naturally found in graphite, which is itself found in pencils. The problem is that its mass production is 
difficult as well as expensive. 

In 2004, the Nobel Prize winner for Physics in 2010, Andre Game, together with the British citizen with 
Russian origin Konstantin Novoselov, successfully isolated a layer of graphite crystals with ordinary 
sellotape. 
Graphene has numerous chemical properties, amongst which its conductivity is higher than that of copper, 
whereas its mechanical stability can be as high as 100 to 300 times that of steel. In addition, it is 
impenetrable for all gases. 

Key words:carbon, graphene, polymorphicmodifications,nanomaterials. 
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Detectors in high performance liquid chromatography (HPLC): HPLC is a modern instrumental 

method for analysis of complex mixtures which involves separation, identification and quantification of the 
components of the analysed sample. The detector is a basic element in the overall chromatographic system. 
A HPLC detector register sample components which leave the chromatographic column through the 
measurement of definite physico-chemical parameter. 

Key words: analysis, detectors, high performance liquid chromatography. 
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The sol- a chemical 
synthesis technique for    and ceramic  The sol-  process  
involves the use of metal  which  hydrolysis and condensation polymerization reactions to 

 
The production of  by the sol-  method permits preparation of  at far lower 

temperatures than is possible by  conventional  The sol-  process comprises  
  and  The preparation of a silica   with an appropriate alkoxide 

which is mixed with water and a mutual solvent to form a  Hydrolysis leads to the formation of silanol 
 —  These species are only  Subsequent condensation reactions produce 

siloxane bonds —O—  The silica  formed by this process leads to a  interconnected three-
dimensional network  of submicrometer pores and polymeric   
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Chemical-technological characteristics of the basalts from the "BOLYARKA" municipality 

Boliarovo: In the last decades the basalt has gained significant importance in industrial economy due to its 
numerous benefits. Technologies have been developed for cast basalt products with wide range of 
application in different industries. Basalts find a wide application area in major road and highway construction 
industry due to its low moisture absorption in the top surface layer. Mineral, chemical and physical analyses 
are carried out in this research. Basic characteristics such as Duvall coefficient, Los Angelos coefficient and 
resistance to freezing are defined. Basalts are also used in basalt fiber production. Basalts are melted and 
fillers are used for basalt fiber extraction. The basalt melt is obtained at 1435-1440°C. The gabbro-diorite 
porphyry melts with good liquidity at temperatures in the range 1415 to 1425°C. Eight to twelve dolomites 
were added to the gabbro-diorite porphyry samples in order to reduce the melting temperature. Thus the  
melting temperature was reduced to 1320-1325°C around 100°C lower than the initial temperature. This 
study is backed by the data received from the tests carried out under laboratory and semi-industrial 
conditions. The results prove that the deposits in Malko Sharcovo are prospective for basalt fiber production. 

Key words: basalt, basalt fiber, thermal insulation, filers for road top surface layers. 
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Production of protein-vitamin concentrates from microalgae: Algae are an important source of 
food. They provide many proteins, vitamins including: A, B1, B2, B6, B12, niacin and C, and are rich in 
iodine, potassium, iron, magnesium and calcium. The oils from some algae have high levels of unsaturated 
fatty acids. This food is completely natural, unlike synthetic vitamins and minerals. Algal proteins contain all 
the essential amino acids and can be compared on a nutritive value with animal. Microalgae are 
commercially cultivated in clear tanks or ponds. Both algae and cyanobacteria, such as AFA, Chlorella, 
Spirulina, Scenedesmus and other species, are marketed as nutritional supplements.   

Key words: microalgae, AFA, Chlorella, Spirulina, Scenedesmus 
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Optimization of the compositions for the preparation of new colors glass mosaic tiles Mosaic 

glass tiles are one of the most effective coating materials. They are durable products, hygienic and show 
salient resistance to low temperatures. A very small amount of the colorant is necessary for intensive tile 
colouring to be attained. The colorants mostly used are chemical compounds based on iron, cobalt, 
manganese, chromium, copper, etc. The main objective of this research is to prepare mosaic glass tiles 
through the powder pressing method, using new colorants and thus expanding the range of colours attained. 
The basic properties of the synthesized coloured tiles are investigated. 

  Key words: pigment, colour, glass,chromophore  elements, tiles 
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Interactions of antiplateletand anticoagulant drugs. Antithrombotic drugs (antiplatelet, 
anticoagulants and fibrinolitics) are used for the prevention and treatment of cardiovascular disorders. 
However, co-prescribing these drugs or prescribing them with others such as nonsteroidal anti-inflammatory 
drugs, selective serotonin reuptake inhibitors (SSRI), some antifungal or antibacterial drugs can create 
important drug–drug interactions. These interactions may increase the risk of bleeding or compromise the 
antithrombotic treatment of the patient. This requires a detailed and thorough knowledge of the fate of the 
drugs in the body of the patient as well as the mechanisms of drug interactions. 
           Key words:drug interactions, pharmacokinetic, pharmacodinamics, interactions, P gp. 
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Creating a competitive economic environment for organic production of hazelnuts: The 
demand for hazelnut products of the Bulgarian market is dependent entirely by imports. The inside market for 
hazelnuts is yet to develop, so the cultivation of hazelnuts has its future. Nut production has good prospects 
in terms of exports, but the fact that the majority of domestic demand is covered by imports, can make 
growing crops such as hazelnuts a profitable alternative activity and source for additional family income.  

 Key words: Hazelnut products,  Profitable activity, Family income  
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Light. Importance of sunlight. Light is a form of electromagnetic radiation, with a wavelength in the 

visible to the human eye range, approximately 400-750 nm. Sometimes „light“ is used to include infrared and 
ultraviolet rays too. According to modern physics, light has corpuscular-wave nature, i.e. it can behave as 
both a stream of particles (photons) and as a wave. Earth is unique in its atmosphere, protecting us from the 
harmful light rays and letting through only the ones who have a positive influence on the human body.Light. 
Importance of sunlight. Light is an electromagnetic radiation, with a wavelength in the visible to the human 
eye range, approximately 400-750 nm. Sometimes „light“ is used to include infrared and ultraviolet rays too. 
According to modern physics, light has corpuscular-wave nature, i.e. it can behave as both a stream of 
particles (photons) and as a wave. Earth is unique in its atmosphere, protecting us from the harmful light rays 
and letting through only the ones who have a positive influence on the human body. 
           Keywords: light, sunlight, electromagnetic radiation. 
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Numerical study of the stress state of rubber gaskets (O-ring shaped) installed in canals with 

different shape: Numerical study has been conducted by using FEM – based computer simulation on the 
stress condition of O-ring shaped rubber gaskets of acrylonitrile butadiene rubber (NBR) and nitrile rubber 
installed in canals with different geometric configuration. The obtained values have been compared to 
assess the influence of the geometric configuration of the canals over the magnitude of the stress occurring 
inside the gasket. 

Key words: Computer simulation, FEM, rubber gaskets, stress state, hygienic design. 
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