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1. Introduction

The equations of gas dynamics are equations of
balance. They permit to describe mathematically the
gas flow through pipelines. The solutions for these
equations applied to compressed air networks in case
of the flow with friction, heat transfer and flow loss,
can be obtained merely using numerical methods.
These methods require a great volume of calculus. In
case of compressed air networks, this becomes a
problem, because the network has a great number of
pipelines, embranchments, rings, elbows and
fixtures. Therefore, the calculus of complex networks
can be done only if the development of a computer
program is considered.

The case of a mining compressed air network is
studied, which by reason of his complexity,
represents a special case of compressed air network.

Constructive peculiarities for such networks [1]:

- Developing as the mine site evolves. Therefore
the length of the network, his structure and the gas
flow is constantly changing. The network structure
became more complicated with lots of rings, rings
with common edges, and all these alternating with
embranchments.

- Must follow the mine works, resulting elbows,
deviations and multiple embranchments.

- The ducts can’t be welded, so the pipelines must
be joined through flanges, therefore the flow losses
can’t be eliminated.

- The maximum length of pipelines that can be
entered in underground is 6 m, a great number of
joints resulting; therefore the flow losses are high.

- There are hard exploitation conditions. The
pipelines and fixtures can be damaged, so that the

local pressure drops and the flow losses will grow.
The corrosion of the pipelines is marked, which leads
to the growth of the rugosity.

2. Mathematical model of compressed air
network

Developing the mathematical model of
compressed air networks, must start from the
definition of his functional role, settlement of his
limits, identification of its components and the
relations that exist between these.

The compressed air network must be able to
transport the compressed air from the compressor to
consumers assuring the optimum operation
parameters for these.

The limits of the system are represented through
the outlet section of the buffer reservoir (compressors
with piston) or the outlet section of the last cooler
(turbocompressors) representing the inlet section of
the network, the inlet section of the consumers
representing the outlet section of the network and the
lateral area of the pipelines.

The compressed air flows from the compressor
through the inlet section of the network toward the
consumer (through the outlet section of the network)
with friction, heat transfer and flow loss through
lateral area of the pipelines.

The discreet components of the compressed air
network from the point of view of this analysis are
(2], [3]:

- Pipelines and ducts which are the rectilinear
elements of the network;



- Fittings used for modification of the section of
flow, changing the direction of flow and the

- Fixtures that allow and direct the compressed
air flow through pipelines, and also might adjust the
parameters of the compressed air.

- Assembling parts that assure the connecting of
components of the compressed air network.

Joining of these elements and their location in
ground defines the structure of the compressed air
network.

For modeling the structure of the compressed air
network the representation of network as ordinary
graph with the property that the maximum number of
adjacent of a node is 4, is proposed.

According to the nodes of the graph different type
of nodes of the network were defined:

- Compressor node — corresponding to the
compressor (or an injection point in the network)
with the property that has only one adjacent;

- Embranchment node — corresponding to the
embranchments of network, can have 3 or 4 adjacent.

- Consumer node - corresponding to the
pneumatic consumer, can have only one adjacent.

Transom of the compressed air network, was
defined as the physical succession of the discreet
components of the network lined up between two
nodes and corresponds the edges defined by two
nodes in the ordinary graph.

The compressed air pipeline was defined as the
succession of ducts joined through one of the known
methods (flanged, welded, etc.) having the same
diameter, lined up between two discreet components
(section lift, faucets, diaphragms etc.)

Conclusively, the mathematical model of the
compressed air network shall have two components:

- The algorithm of determination the
structure of network, that describes the relations
between different elements, the way of go
through and the succession of calculus for the
parameters of flow through the discreet elements
of the network.

- Mathematical models for the calculus of
parameters of compressed air flow through the
elements of the network like: pipelines, faucets,
elbows, flaps, valves, diaphragms, embranchments
etc.

3. Mathematical model of air flow

The analytic determination of parameters of the
compressed air flow through pipelines is possible
through solving of the fundamental equations of gas
dynamics singularized for compressed air networks.

realization of the necessary embranchments.

Starting from the equations of gas dynamics
applied to compressed air networks [4]:
- The continuity equation:
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- The momentum equation:
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- The energy equation:
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- Equation of state:

p=pR-T (4)
relations in which: w is the average speed in section
[m=s™], T - fluid temperature [K], 7, -surrounding
temperature [K], p — fluid pressure [Nzm™], d —
hydraulic diameter of the duct [m], p — density of the
fluid [kg=m™], 1 — friction coefficient, K — global
heat transfer coefficient [W=m™2K"'], a — flow loss

coefficient through leakiness.
From the relations (1), (2), (3), (4) above [4]:
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The coefficients having the sign “-“ for the calculus
of transoms in the sense of fluid flow and the sign
“+”  for the calculus in opposite direction of fluid
flow.

For numerical solution of the system (5), different
methods can be applied [5], [6], [7], [8], [9]. In the



work [4] is recommended the use of the cubical
spleen functions for the approximation of the
solution of differential equations, due to the
convergence of the method and steps of iteration that
have relatively big values.

Also the losses through the fixtures of the
compressed air network must be determinate because
they enter different local resistances in the network.
Because the value of the local resistance depends on
the regime of fluid flow and the distribution of
velocity in the flow section, the analytic
determination of coefficients is often difficult. The
researches showed as, in case of operations of the
compressed air network in nominal regime, the flow
through pipelines and hoses is turbulent in the
quadratic area [10], and the relations of coefficients
of local loss can be determined according to that
assumption.

The values of local resistances determined
experimentally are often given through tables or
diagrams, and for different works [2], [3], [10], [11],
these values can be more or less different. These
differences appear in the case of formulae and
suggested interpolation, too. From point of view of
the mathematical model the way of tabular
presentation or diagramms is disadvantageos,
therefore on the strenght of these is recommended the
use of the regression functions defined appropriately.
The use of these functions simplifies many of the
calculus of local resistances, because is obtained a
relation that permits the direct calculus of the
resistances depending on known parameters. In order
to develop a complete and complex mathematical
model, the data found in different works [2], [3],
[10], [11] were remaked, so that analytic equations
were defined for most of the local resistances found
in mining compressed air networks.

These functions can be improved, by adding new
data points, obtained from measurements, and finally
will result a fairly approximation of the value of local
resistances.

To illustrate the algorithm, is presented the result
obtained for the elbow welded together from 5
elements with angles 22.5° (fig. 1).

The relation for the determination of the total
resistance proposed in work [10] is:

Zin
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where k, is correctness coefficient for rugosity, kg, -
correctness coefficient for Re criteria, 4 - friction
coefficient, /;,, — intermediate length between two

components [m], d — hydraulic diameter [m], {; —
local resistance coefficient.

Comparing fig. 2 in which is represented the
regressive function obtained on base of the data
given in table 1 with the diagram presented in fig.1,
is noticed the same form of the diagram, and the
value of the coefficient of correlation R?=0.99
indicates the fact that between the two variables exist
a strong correlation, therefore the function can be
used to go on, not to mention that is simple to work
with comparing to equation (6).

4. Algorithm for determination of network
structure

For simple network configurations, exists a big
variety of calculation procedures, their complexity
grow up as possibility of automate calculus
improved, and especially along with the appearance
of the electronic computers.
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The values of local resistance coefficient for an elbow
welded together from 5 elements with angles 22.5°.



Table 1

Ry/Dy G Ry/Dy | G Ry/Dy | G
0,5 0,75 2,5 0,12 12,5 0.14
0,98 0,45 5 0,10 15 0,14
1,47 0,34 7,5 0,12
1,9 0,15 10 0,14
g
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Among first calculation procedures counted the
one applied of acad. M.M. Fedorov [12] in which is
considered the wvariation of the state of the
compressed air flow in pipelines. The state of
parameters of the air in any portion of the pipeline is
determined in function of initial state parameters
from the beginning of the pipeline.

The calculus of the network started from the
compressor station toward to consumers.

The compressed air network can be projected
choosing percentage of loss of pressure depending on
value of admissible loss, so is obtained a minimum
for the costs of the pipeline and the energy.

Acad. A.P. Gherman proposes the calculus of
treelike networks from the consumer towards
compressor [12].

In this case the pressure to consumers is the same,
and is necessary the equalization of loss of pressure
along of the branches that are not part of their nodes.

In behold of a computer program realization an
algorithm [4] was developed, that require the division
of some transoms with invariable geometric
parameters in supplementary sectors, in order to
obtain iterations with identical number of steps.
Known parameters are: the configuration of the
network, the length of the transoms, the demand of
air input for the consumers, the temperature and the
pressure of the compressed air at the outlet of the
compressor station, the polytropic exponent of the

flow on the transom. Parameters resulting from
calculus: loss of pressure on transoms, loss of flow
on transoms, losses at the consumers, temperature on
transom.

There are calculation procedures for treelike
networks fed from one source, from two sources, for
simple ring networks, and ring networks with
common edges, for which the algorithms are depicted
in the works [2], [53].

All these methods have a great disadvantage; they
can be applied to networks with known configuration
and in a differentiated way. The compressed air
networks from underground are the result of the
development in time of the mining works, have a
complicated configuration, many branches and rings
in different zones of the network.

Conclusively, an algorithm for compressed air
networks must assure the way of go through the
network in the sight of calculus and the identification
of different sort of configurations.

Developing the algorithm for the calculus of the
compressed air networks due to open with choosing
the point from which the calculus began. According
as, there are two possibilities: to go from the
compressor to consumer, which presupposes a great
number of iterations, and going from the consumer to
compressor.

The second variant was chosen due to the fact that
mathematical model permits the determination of
transom parameters calculating from opposite
direction of flow, and the number of iterations will
decrease.

Is reminded as, the compressed air network is
represented as an ordinary graph [13], [14], and in
this case the calculus presupposes going in depth of
the structure of graph, until to reach the consumer
node.

Having in sight that a direct method of calculus
doesn’t exists, due to the complexity of the problem,
a method that shall solve the problem through partial
solutions must be found.

Such method is the Backtracking [13], in which
the solution were build progressively.

Application of the method assumes the definition
of static stacks which in shall kept the visited nodes
and which will be erased only after the nodes are
solved.

An embranchment node can be solved if known
at least n-1 flows where n represent the number of
adjacent.

Applying the principle of mass conservation, the
value of the missing flow can be found, and on the



strength of the flows and geometric sizes of the
embranchment the resistance [10] and the missing
pressure can be found, in assumption that the
temperature is the same in all branches.

The ordinary graph defined through the nodes of
the network and the proper transoms, is represented
in the shape of a list of adjacent in a database.

Although exist another solution of representation
[13], the choice was made since there are no
limitations regarding the number of nodes, from the
computer memory size point of view.

In the computer memory stood at one time solely
the nodes visited and unsolved.

For the description of the algorithm of
determination what nodes belong to a ring, have to
start up from the definition [15], [16] of strongly
connected graph, bi-connected graph and chain.

A limited chain which leaves from one point and
comes back in the same point defines a ring.

The way of go through applied, assures that all the
nodes in the graph will be visited.

Is noticed as, if we have rings with common
transoms (edges), we have a lot of rings in the same
structure, therefore many different roads from point v to
point w, and although at one moment the return is
happening in a node with visited neighbors, not all the
nodes visited an unsolved shall belong to the same ring.

From the definition of the bi-connected
component of the graph results as, any ring
represents a bi-connected component, and any bi-
connected component is due to have at least one ring,
where through once eliminated one node, exists a
chain between any among the remnant nodes.

Therefore, the first step in the determination of
the structure of the network is the determination of
the bi-connected components of the subgraph defined
by the visited nodes.

The algorithm for the determination of the bi-
connected components of the graph is depicted in the
work [13].

The determination of the rings from the bi-
connected subgraph can be achieved using the
algorithm of minimum distance in graphs [13],
modified for the concrete established conditions
through the definition of the subgraph, and applied
repetitively until the subgraph has no more nodes that
are not included in rings.

The results obtained using the algorithms
presented therein before can followed using the
computer program named “RETEA” (NETWORK),
which has an option that permits in depth visiting of

the graph nodes and the identification of
components of a graph (compressed air network).

ring

5. Results obtained, conclusions

The first analysis of the problem revealed, that in
case of the compressed air network, the description of
the nodes and transoms, the geometrical
characteristics of different elements like ducts, elbows,
faucets, fixtures etc., a great amount of data is used.
Therefore programming language that can use large
databases must be used to develop the program.

The program [1] was developed to work with
different networks. The main menu contains options
for creating or deleting compressed air networks.
Once a network created, can be opened to enter
initial data, or to accomplish modifications or
perform calculus. The first step is the input of data
used for the description of the structure. Choose from
the menu “Retea” (Network) the option “Structura
retea” (Network structure) and type in the nodes, and
the adjacent. The nodes can be labeled to distinguish
easily between them. The transoms can be labeled
too. If the network has a big number of nodes and
transoms, this possibility of labeling is proved to be
very useful when searching one of them. The
program has, for all windows of data input, functions
that validate the correctness of data entered. Also, for
avoiding the start of calculus of a network with
wrong or absent data, a menu for data validation was
provided.
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Fig. 3.

These functions verify the network structure, initial
data of nodes and transoms for consistency. Each
validation function creates an error log file that can be
consulted for the correction of errors appeared, in the
file is stipulated clearly the character of error.
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The menu is conceived so that doesn’t permit the
selection of an option until all the necessary
conditions for data consistency were accomplished.
The modification of network structure can be done
selecting from the menu “Retea” (Network) the
option “Modificari structura” (Structure
modification), which offers the possibility of
changing the labels of nodes and transoms, to erase
them, adding or deleting adjacent. These operations
must be made with special attention, for instance
erase of a node leads to the deletion of all transoms
that this node defines. If the network structure is
correctly defined, the generation of transoms shall be
done automatically, selecting the option from the
menu “Retea” (Network). After the transoms were
generated, the following option can be selected to
carry out the construction of a transom from discreet
elements.

This can be done easily, as noticed in fig. 3, in
the right side of the screen exist a list of available
elements, from which is chosen the desirable
element, and choosing from the menu from middle
the desirable option, the element can be added or
inserted in the list of existing elements from the left
side of the screen.

This makes building a transom very easy, any
modification of elements from the transom can be
done rapidly, without affecting other data. The order
of elements of the transom in the list must be the
same as found in ground, starting from the first node,
toward the second. To the head of the screen were
displayed the nodes that define the transom along
with their labels.

In the menu “Date initiale” (Initial data) can be
selected an option only after the transom is validated
with the help of the proper function, using the menu
“Validari” (Data validations). With help of this menu
the necessary initial data needed for calculus is

entered. In fig. 4 is presented the menu used for
introduction of initial data for nodes.

1

Fig. 5.

After the initial data input and validation of these,

calculus can start from the menu “Calcule”
(Calculus) in which were three options “Parcurgere
fara calcule” (Inspecting the network), “Calcul”
(Calculus), “Optimizare retea” (Network
optimization).
For a selected option, on the screen shall be
displayed permanently the results of calculus,
respectively the visited node or transom and the
results obtained for every element. After finishing the
calculus, the results can be visualized selecting
options from menu “Rezultate” (Results).

Fig. 6.

This way can be visualized the parameters of state
from nodes and transoms, pressure drops, flow and
the variation of the temperature for each element of
the network, as well as the resistances of every
element in network. Also we can have clear situation



of the exergetic balance of network, on sorts of loss,
and the exergy lost on each type of network element:
pipelines, diaphragms, elbows etc.

istari

alidar

Fig. 8.
The menu “Erori” (Errors) permits the
visualization of error log files created with validation
functions.
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For wverification of algorithms a ring shaped
network fig. 5 and a network with two rings having a
common edge fig. 6 were considered. After defining
these, from menu “Calcule” (Calculus) choose
“Parcurgere fara calcule” (Visiting nodes). The
results obtained were represented in fig. 7 and fig. 8.

As seen, according to description of algorithm of
go through, in case of the second network, first the
subgraph containing the both rings were obtained fig.
8 a, and after that the two rings were separated fig. 8
b. The program was tested using data obtained
through measurements [1] on a portion of
compressed air network presented in fig. 9.

The calculus performed by the program permitted
the drawing of the Sankey diagram from fig. 10.
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Errors
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%
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Fig. 10.

Besides the data can be visualized with help of menu
“Rezultate” (Results), (namely: parameters of state,
losses, resistances, etc.), selecting the option “Bilant
exergetic” (Exergetic balance) exergetic balance of
network, can be visualized.

For the given network can be noticed that the
greatest exergy loss is registered in pipelines and
hoses (through friction and leakiness). Losses due to
local resistances are smaller besides the loss from
hoses and pipelines. Analyzing the losses of exergy
by sorts can notice that the greatest loss registered is
through leakiness, then through friction. The
exergetic efficiency of transportation of the
compressed air on network is 68.95%. The accuracy
of determination the exergetic balance is 1.52%.

Conclusively, consider as, through developing the
program “RETEA” an important part of the problems
erect from compressed air network calculus were



solved. The program assures the recognition of most
complex network configuration, so that after the
calculus reaches to an end, data for any element of
the network (faucets, elbows, etc.) can be found:
initial parameters, final parameters, resistances,
exergy losses or any other parameter compliant of
mathematical model. The program has a big
flexibility and simplicity regarding the use of great
amount of data related to network, such as: the
modification of a component of the network, erase of
nodes and transoms, finding results, two-fold data
validation once to introduction an then, before the
beginning of calculus, in order to decrease to
minimum the possibility of wrong data input,
modular building that assures an easy development,
through the modification of existing functions, or
adding new functions.
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CALCULUL RETELELOR DE AER
COMPRIMAT UTILIZAND UN PROGRAM DE
CALCULATOR

Rezumat: Lucrarea prezintd rezultatele obtinute in
dezvoltarea unui program de calculator pentru
calculul retelelor de aer comprimat.



	Sectiunea 1.pdf
	Nr1.doc
	Nr4_1.doc
	Nr24.doc
	Nr63.doc
	Nr90.pdf
	Nr133.doc
	by 
	Gheorghe DUMITRASCU 
	“Gh. Asachi” Technical University of Iasi, Bd. D. Mangeron 59-61, 700050-Iasi, ROMANIA,  
	tel.: +40 232 472286, fax: +40 232 232337, e-mail: gdum@mec.tuiasi.ro 
	References 

	Nr149.doc
	Thermal rehabilitation of the buildings represents a part of a series of measures which have to be implemented in the frame of the sustainable development 
	Reabilitarea termica a cladirilor reprezinta o parte dintr-o serie de masuri ce trebuie adoptate cadrul contextului dezvoltarii durabile. 

	Nr161.doc
	3D TEMPERATURE FIELD MEASUREMENT AROUND A SINGLE VAPOR BUBBLE 
	Abstract: An experimental bench test for investigations of specific phenomena that take place at the vapor bubble interfaces and 3-point contact line respectively is presented. For 3D temperature measurements, phase shift interferometry and infrared thermography are used. Some experimental results are shortly presented  
	 
	1. Introduction 
	2. Experimental bench 
	3. Data processing 
	4. Some experimental results 
	Conclusions 
	References 

	Nr170.doc
	Nr173.doc
	Sectiunea 2.pdf
	Nr30.doc
	INTRODUCTION 
	GENERAL PROCEDURE OF MODELLING 
	PHYSICAL MODEL OF THE COMBUSTION PROCESS  
	Table 2. The final four-step reaction mechanism according to Peters. [3] 
	CONCLUSIONS 
	Bibliography 

	Nr33.doc
	Nr74.doc
	 


	Nr81.doc
	Nr82.doc
	The Effect of Internal Recirculation of Flue Gas 
	on NOx Formation Fuelling Pitcoal 
	Paul-Dan Oprişa-Stănescu 
	 „Politehnica” University of Timişoara, 
	Abstract 
	Introduction 
	Simulation 
	Results 

	CO 
	NO 
	Conclusions 
	References 

	Nr94.doc
	Abstract 


	Nr125.doc

	Sectiunea 3.pdf
	Nr16.doc
	ANALYSIS ON THE THERMODYNAMIC PERFORMANCES OF CHP MICROTURBINES WITH SUPPLEMENTARY FIRING AND HEAT RECOVERY FOR DISTRICT HEATING. 
	Victor-Eduard CENUŞĂ,   Florin-Niculae ALEXE 
	“Politehnica” University Bucharest, Faculty of Power Engineering, Department “Energy Generation and Use” 
	Splaiul Independenţei 313, sector 6, Bucharest, Romania.  

	Nr17.doc
	OPTIMIZING THE THERMODYNAMIC PERFORMANCES OF GAS TURBINES WITH SPLIT COMPRESSION AND INTERCOOLER. 
	Victor-Eduard CENUŞĂ    
	Florin-Niculae ALEXE 
	“Politehnica” University Bucharest, Faculty of Power Engineering, Department “Energy Generation and Use” 
	Splaiul Independenţei 313, sector 6, Bucharest, Romania.  

	Nr22.doc
	MERABET Abderrezak *, FEIDT Michel **, BOUCHOUCHA Ali * 
	 
	Fig. 2. Cycle mixte.  

	Nr25.doc
	Nr50.doc

	Nr112b.doc
	Nr119.doc
	Nr121.doc
	B. HEIDEN, M. MORCOS, P.J. STURM 
	 
	ABSTRACT 
	INTRODUCTION 
	EXPERIMENTAL 
	 
	CONCLUSION 
	ACKNOWLEDGEMENTS 
	REFERENCES 


	Nr127.doc
	I. D. BACIU, I. BORDEAŞU 

	Nr147.doc
	Prof. dr. ing. BICĂ Marin* 
	 Drd. ing. STOICAN Marius** 


	Nr148.doc
	 
	EVALUATION THROUGH CALCULATION USING THE METHOD OF THE REAL CYCLE OF FUNCTIONING OF DIESEL ENGINE FOR THE EVOLUTION OF THE GASES TEMPERATURE IN ITS CYLINDER  
	Adela FILIP, Dan Virgiliu NEGREA 
	 
	EVALUAREA PRIN CALCUL FOLOSIND METODA CICLULUI REAL DE FUNCŢIONARE A MOTORULUI DIESEL PENTRU EVOLUŢIA TEMPERATURII GAZELOR ÎN CILINDRUL ACESTUIA. 

	Nr160.doc
	Daniel OSTOIA 
	Bd. M. Viteazu 1, 300222 Timisoara, Tel: +40-256-403672, email: dostoia@yahoo.com 
	Arina NEGOIŢESCU 
	Posibilitatea de a modelare a pierderilor prin neetanşeităţile segmenţilor la un motor diesel  

	Nr165.doc
	 
	Lucian MĂDĂRAS 
	Daniel OSTOIA 
	Sorin HOLOTESCU 
	 
	References 

	Nr171.doc
	Sorin HOLOTESCU, Floriana D. STOIAN 

	Nr174.doc
	Daniel IORGA, Liviu MIHON, Gelu PADURE, Ioan VRABIE 
	Mikael HENRIOT 

	Sectiunea 4.pdf
	Nr2.doc
	Nr3.doc
	Rezumat 

	Nr11.doc
	Web based monitoring system of an air conditioning device 
	Mugur BALAN*, Mihai DAMIAN** 
	Technical University of Cluj Napoca, Bd. Muncii 103-105; 400641 Cluj Napoca 
	Abstract 

	Description of the air conditioning equipment 
	Description of the data acquisition system 
	Software components of the web based monitoring application 
	References 
	Nr14.doc
	Rezumat 


	Nr21.doc
	Nr46.doc
	 
	Résumé : Ce travail présente le modèle mathématique du processus thermodynamique dans la chambre de compression et dans les espaces intersegmentaires de l’étanchéité du piston avec lequel les auteurs ont élabore un programme de calcul en langage C. Le modèle et le programme ont été validés sur une manip d’essai spécialement fabriqué. Cela on peut le voir dans un travail a suivre.  

	Nr47.doc
	 
	Résumé : Ce travail présente des résultats obtenus par les auteur dans la recherche des écoulement d’agent par l’étanchéité du piston dans le compresseur. Le modèle mathématique du processus thermodynamique dans la chambre de compression et dans les espaces intersegmentaires de l’étanchéité du piston est présenté en [1]. Avec celui les auteurs ont élaboré un programme de calcul en langage C. Le modèle et le programme ont été validées sur une manip d’essai spécialement fabrique, on recommande leurs utilisation pour l’essai de l’écoulement par l’étanchéité du piston dans le but d’optimiser ce type d’étanchéité.  
	 L’écart des valeurs obtenues avec le programme de calcul, par rapport aux valeur expérimentales varie entre –36% et +33%. Pour des valeurs basses du taux de compression, les débits obtenus expérimentalement ont été plus grandes, pour le taux H = 1,8 ÷ 2, les valeurs ont été très approchées, mais à l’augmentation du H l’écart des valeurs obtenues par modélisation à l’aide du programme de calcul est devenue positive. 
	Bibliographie 

	Nr53.doc
	 
	Phase 1-2 : Détente isotherme  
	 
	Phase 2-3 : Compression isochore  
	Phase 3-4 : Compression isotherme 
	Phase 4-1 : Détente isochore 

	Résumé (Un nouveau concept thermodynamique : Thermoacoustique. Réfrigération thermoacoustique) 
	Rezumat (Un nou concept termodinamic:Termoacustica. Refrigerare termoacustică) 
	Nr61.doc
	Nr83.doc
	Nomenclature 

	Nr86.pdf
	Nr124.doc

	Nr141.doc
	Sectiunea 5.pdf
	Nr7.doc
	Bibliographie  

	Nr15.doc
	3. Combined system of heat and cold production 

	Nr34.doc
	ENERGY SAVING AND GHG REDUCTION ASSESSMENT BY INVERSE ANALYSIS OF ENERGY PERFORMANCE FOR EXISTING BUILDINGS  
	Emilia-Cerna MLADIN 
	Steady-state inverse models attempt to identify the relationship between the building energy consumption and selected climate-dependent parameters such as monthly or daily averaged outdoor temperatures, degree-hours, or degree-days. Since this relationship is identified based on linear regression analysis (a statistical method), steady-state inverse models are only suitable for predicting long-term building energy use. Therefore energy use data is collected for a relatively long time period (one or more years) to carry out the regression analysis. The main advantages of the steady-state inverse models are: simplicity, as they can rely on a small data set such as energy data obtained from utility bills, and flexibility, as they have a wide range of applications. They are particularly valuable in predicting the heating and cooling energy end-uses for both residential and small commercial buildings.  
	Fig.1 Monthly district heating  energy consumptions 
	 
	 
	 
	 
	Fig.2 Monthly natural gas energy consumptions 
	 
	Fig.3 Monthly total energy consumption for space heating 

	Nr42.doc
	Nr43.doc
	Nr54.doc
	RECOVERED EQUIPMENT COGENERATION:  
	CLEANER AND CHEAPER ENERGY  
	3.2. GTE 2000 generation set  
	3.3. Hot water boiler  
	COGENERARE CU ECHIPAMENT RECUPERAT: ENERGIE MAI CURATA SI MAI IEFTINA  

	Nr62.doc
	Nr65_1.doc
	F. Vosniakos, K. Zavlaris, T. Papaliagas1, K. Vosniakos 
	 
	INTRODUCTION 
	MATERIALS AND METHOD 

	 
	RESULTS AND DISCUSSION 
	 
	CONCLUSIONS 
	Nr67.doc
	3.1 SOFC et vapo-reformeur seuls. 
	3.2 Système hybride SOFC - TG 
	3.3  Système hybride SOFC – PEMFC en série 
	Conclusions 

	Nr68.doc
	Energy savings by means of high pressure application 
	 
	1. Fundamental ways for energy savings in technological processes. 
	Conclusions 

	Nr77.doc
	STUDIES REGARDING THE POLLUTION IN ROŞIA POIENI AREA 
	C. MUNTEAN, A. NEGREA, P. NEGREA, L. LUPA, R. ŢIG 
	Abstract: The Roşia Poieni ore deposit represents one of the most important copper ore reserves of the world. The pollutants sources of water in Roşia Poieni area are the waste water resulted from the preparation plant, the mud-setting ponds, and the waste water from sterile dumps. The purpose of the paper is to determine the pollution level with heavy metals (zinc, copper, lead and cadmium) in Roşia Poieni area. 
	Keywords: copper mining, copper, pollution, sterile, solid waste 
	1. Introduction 
	2. Experimental 
	3. Results and discussion 
	References 
	1.Böyte A., Zlăgnean F., Stabilitatea taluzurilor executate în roci tari, Infomin Publishing House, Deva 1998. 

	Nr84.doc
	In the national context regarding the European legislation implementation, based on some other EU research results, we believe of the viability of the proposed solution in this project, in connection with the prospect of founding a national network for air quality monitoring and with the world wide research. 
	In Constanta there is now only one mobile laboratory for monitoring the ambient air quality, which belongs to Environmental Protection Agency, and in the next two years will be installed a network of air monitoring stations, EU compatible, for the Seaside of Romanian Black See towns. The sensors based systems we design assure the monitoring of the following parameters: CO, SO2, NO2, ozone, temperature, relative humidity, wind rate, wind direction. The system is fit for an efficient monitoring showing the exceeded admissible maximum level for any of the indicators. This will allow the traffic detour from the concerned crossroad, until the situation comes back to normal.  
	The calibration testing results are shown in the table below: 
	 
	In this configuration, the devices shown the same results (CO ~ 2ppm)

	Nr91.doc
	Nr95.doc
	Nr99.doc
	Sorin VĂTAVU 
	CONSIDERENTE TEORETICE ASUPRA ENERGETICII SISTEMULUI HIDRAULIC AL SUSŢINERII MECANIZATE 
	THE THEORETICAL OPINIONS ABOUT THE ENERGETICS OF THE HYDRAULIC SYSTEM OF THE POWERED ROOF SUPPORTS 


	Nr103.doc
	medic specialist medicină de urgenţă 

	Nr109.doc
	Francisc POPESCU      Ioana IONEL 
	Corneliu UNGUREANU 

	Nr128.doc


	Nr136.doc
	Nr142.pdf
	Nr144.doc
	LA DIMENSION ECOLOGIQUE DES SYSTEMES TECHNOLOGIQUES D’USINAGE LASER  
	Université « POLITEHNICA » de Timisoara 

	Nr150.doc
	3. Copşa Mică - the natural zone with high risk of pollute  


	Nr157.doc
	2. Operationalisation of Sustainable Development 
	4. About Fuzzy Logic 
	5. Air Pollution Index 
	6. Conclusions 
	API
	 

	Nr172_1.doc
	F.K. Vosniakos 
	 
	Abstract 
	Introduction 

	Organic Ecosystems 
	Organic Livestock Production and Environment 
	Acknowledgement 
	References 






























