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Heron's fountain has been described by Heron of Alexandria in his treatise 
“The Pneumatics”. In antiquity, scientists didn’t state physical principles governing fluid 
motion as we do now, but they understood how things worked. We found similarities 
between Heron’s fountain and some modern systems. Heron's original design was 
modified to make those similarities more obvious, and allow a more continuous use of the 
fountain. In this paper, we will focus on an experimental setup, which exemplifies the 
principles of non-isothermal flow in central heating systems. 

The Pneumatics Heron’s Fountain



The Pneumatics



awwleft hhgp aawwright hhgp

aaw ghp
w a ah

T



T T

ei GG QMzg g z

GM

GQ

GG MzgQ

GQ zg

z

t

r

h
p

GG MpQ
ghp tr



captatio benevolentiae



ah



ah

pQQ GG

pcQG c GMc



Heron

C. Iamandi, V. Petrescu, R. Damian, L. Sandu and A. Anton

A.-M. Georgescu and Sanda-Carmen Georgescu

H. Rietschel and W. Raiss



E-mail: otiliapirlea@yahoo.com 

E-mail: burlacu_alina@yahoo.com 

 Transports play an essential function for the socio-economic development of a 
region or country. The transport not only provides access to jobs or leisure, housing, 
goods and services to residents, but it also facilitates relations between countries. The 
impact of the road transport on the environment is highlighted on the level of all 
environmental factors through: traffic congestion and accidents; air pollution; noise and 
vibrations – at the major intersections along roads, near transport nodes; soil and water 
pollution; occupation of land in urban areas for parking areas; changing eco-urban 
landscape; production of solid waste (tires, accumulators etc.). 
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 In the introductory chapter are presented the norms and rules that form the 
basis of lighting systems design for roundabouts, both conventional and based on the 
concept of “ecoluminance”. In the second chapter are described the underlying methods 
used in the theoretical study based on Dialux 4.11.0.2 lighting software, whose running 
results are discussed in the third chapter.   
Finally, the appropriate conclusions are mentioned. 
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Dialux Professional 4.11.0.2



A. Conventional lighting system 
B. Lighting system based on “ecoluminance” concept



Dialux
Professional 4.11.0.2

Table 1  
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Abstract. It is proposed to achieve an integrated storage and processing of ELVs and 
treat decontaminated material from them. The system involves removing parts from 
vehicles for recycling or reuse and recovery of fluids especially polluting a disabled 
vehicle can contain (cooling liquid, breaking fluid, gasoline, diesel, motor oil, oil gearbox 
and differential). The theme aims to improve the quality of life with the rules and 
regulations and the EEC on operational safety, protection of health and life, 
environmental protection built ambient and industrial recovery It shows the component in 
percent of various materials in a car, that can be recycled. 

Rezumat. Se propune realizarea unui sistem integrat mediului prin neutralizarea, 
stocarea i procesarea vehiculelor scoase din uz, precum i tratarea materialelor 
rezultate din depoluarea acestora. Sistemul presupune extragerea de piese de la 
autovehicule în vederea recicl rii sau refolosirii acestora i recuperarea fluidelor 
poluante pe care un autovehicul scos din uz le poate con ine (lichid de r cire, lichid de 
frîn , combustibil, ulei de motor, ulei de cutie de viteze i diferen ial, etc.). Tema 
urmare te imbun t irea calit ii vie ii locuitorilor, cu respectarea normelor na ionale i 
ale CEE, privind siguran a în func ionare, protec ia s n t tii i a vie ii, protec ia 
mediului construit i ambient.  
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Table 2 

Integrated System for the Decontamination of Out of Service Vehicles
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Integrated System for the Decontamination of Out of Service Vehicles 
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Rezumat. Unul dintre parametrii care trebuie respecta i într-o sal  de clas  este durata 
de reverbera ie.  
Lucrarea prezint  procedura de m surare a duratei de reverbera ie i rezultatetele 
ob inute într-o sal  de clas  de la Facultatea de Ingineria Instala iilor, Bucure ti.          
În acela i timp, lucrarea eviden iaz  importan a materialelor fonoabsorbante intr-o sala 
de inv mânt, pentru ob inerea unei durate de reverbera ie adecvate, în scopul de a crea 
un climat acustic favorabil pentru buna în elegere a discursului profesorului. 

Abstract. One of the parameters that must be met to achieve the educational rooms is 
reverberation time. 
This paper presents the procedure of measuring reverberation time in a classroom of the 
Faculty of Building Services and obtained results. 
In the same time, the paper highlights the importance of sound absorbing materials into 
an educational room, to obtain an adequate reverberation time, in order  to create a 
favorable acoustic climate for the best understanding of the professor’s discourse.  

, Romania

, Romania



Descrierea s lii analizate 

Reglement ri tehnice de referin  

Stabilirea limitelor admisibile  



Tabel 1  

Rezultate obtinute prin m sur ri 

 

 

 
Tabel 2 

Rezultate ob inute prin calcul 
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ii SffA

Descrierea solu iilor propuse 
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fonoabsorbante în s lile de clas ,
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Numerical sets

Mihaela Dăneţ

E-mail: rodica.danet@gmail.com, popescu.marianvalentin@gmail.com, iulianapopescu1@gmail.com 

59, Mărăşti Blvd., 011464 Bucharest, Romania
E-mail: ion.snicoleta@gmail.com 

Abstract. This paper is the first in a series in which the authors propose to change the face 
of teaching mathematics in a technical university, especially for first year students who are 
preparing to become civil engineers. The paper refers to the teaching of concepts related to 
some sets of real numbers. The main idea is that the exposure rigorous, technique, specific 
to teach mathematics in a college math is completed by an informal exposure. Thus the 
authors add historical information, find motivations of the subject discussed, present some 
applications, mainly in engineering, and states open problems of the field. So, exposure 
becomes more accessible. Another idea is that even the exposure technique is not usual, the 
authors preferring gradual exposure, instead of traditional. Also the authors present some 
computer programs related to the subject and an application in engineering.

exposure rigorous, technique,
informal exposure

 historical information motivations 
applications open problems
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even exposure technique is not the usual
gradual exposure

What is the gradual method? 

Definitions and examples - 

Classical results - 

Proofs - 

Examples and solved exercises - 

Questionnaire - 

Proposed exercises - 

What is the advantage of gradual method? 

some applications in engineering or/and in economics 

gradual manner
sets of real numbers

Usual numerical sets   ` ] _ \   \ _ \ _



Numerical sets

>

>a aa a 12 n0
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Countable set
` A  `
  nn a  n`  n n

A a



`

A

Uncountable set

Bounded above set bounded below set A \
b\ x b x b x A  b

upper bound lower bound A

A bounded above A bounded below

Bounded set A  \
a b \ a x b  x A  M   \ x M

x A 

bounded set unbounded set. 

countable sets 

  k k
  

  

` ] ] _ _

_ ] ]

   a b a b \ \ \ \ _

 a b  a b a b a b \
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The supremum of a bounded above set A \
A A

A A
A \

The infimum of a bounded below set A \
A A

A A
A \

Classic enunciation: (i) x y y  \ n   `  such that ny x . 

n  n 

n

Equivalent enunciation: (ii) z  \  there exists a unique m\  so 
that m z m   .  m z entire part z

Classic enunciation: (i)  n n
a


 

`
_  and  n n

b



`

_  such that: 

n na a a b b b        , 
       n n n nn n

b a b a

c  \  so that  n na c b n   ` . 

unbounded sets

 a  a  a 

a\   

bounded sets

 a b  a b  a b  a b
a b a b \
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Equivalent enunciation: (ii) Any decreasing sequence of closed intervals 
 n n
I


here “decreasing” meaning that n nI I  , n  , with the extremities of 

intervals in _  and having the  sequence of lengths converging to , has the 
intersection n

n

I

∩  reduced to a point. 

 n
n

I c


∩

Density of _  in \ x y \ , with x y r _ , such that x r y 
(that is between any two real numbers there exists a least one rational number)        

x y \ , with x y  there are an infinity of rational numbers  n n
r


so 

that: nx r y n   ` . 

A finite union of countable sets is a countable set. (More general, even a 
countable union of countable sets is countable.) 

_  is a countable set. 

computer program

 The interval  = x x   \ is an uncountable set. 

 The interval  a b  (with a b  in \ ) is an uncountable set.  
 (Density of \ _  in \ ) x y \ with x y  s \ _ , so that 

x s y   (that is between any two real numbers there is at least one irrational 
number). 
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Nested intervals Theorem : 
   

   

 
  
          
        

\ \
\

n nn n

n n

n nn n n nn n

a b such that

1) a a a b b b c  such that
a c b nb a  and b a

Any nonempty bounded above set (bounded below set, respectively) A \ , 
has a supremum respectively an infimum . 

If A \  and M \ , then:  
M = A) x A x M   , and   , x A   such that M x  . 

m A x A x m and        x A   such that m x  . 

proofs 
examples solved  proposed problems

questions

Numerical sets

numerical sets
goals extensions ` ]

natural numbers integers ] _ _ \
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order relation  \ 
reflexivity antisymmetry

transitivity
x x x  \ x y y x x y   x y y z x z  

totally ordered commutative algebraic field
x y

 x y y x
axioms

properties  n n
a  n n

b Cantor's 
axiom

Cantor's axiom intervals
` ] countable \ not countable

usual numerical sets

usual numerical sets natural 
numbers integers rational numbers, real numbers
complex numbers

   ` ] _ \ ^
` natural numbers

] integer numbers
` `

x    x   `
] _ rational numbers

] ]

x    x   ]

_ \ real numbers
_ _

x    x   _
real number
positive

\ ^ complex numbers
\ \

x    x i  i   imaginary unit
\
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fractional part

reccuring decimal
repeating decimal

examples

examples 



_ \
irrational numbers

\ _

a
b

a b] b 

 e

equipotent sets countable sets
uncountable sets

 set theory
finite A,

cardinal number A
infinite

the (infinite) set of 
natural numbers can be put in one-to-one correspondence (that is element by element) 
with an own subset that does not contain all natural numbers

  ` `k k⏐ ` ` ` `
Galileo Galilei
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f ` ` f n n n`
bijective injective f n f m n m  

surjective f ` `  ` `f f n n⏐ finite sets
A

B B A B A
Galileo Galilei Italian physicist mathematician

astronomer philosopher

mathematics physics astronomy biology  medicine, chemistry

Galileo

Georg Cantor equipotent sets
C D f C D

C D∼ ` ` `
` `  ` `

 ` ` `
Georg Ferdinand Ludwig Philipp Cantor German

set theory,
Cantor one-to-one 

correspondence between the members of two sets infinite
real numbers natural numbers

` ` countable sets

 a b a b a b a b

density of _ set of in \

\ _

\ _

maximum minimum supremum infimum

bounded above bounded below
 infimum

A A
 maximum A A
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A A
 minimum A A

maximum of the function f D  \
x x x

xf x
x x x

x

 
   

   

   D  

maximum of the set  A f x x D  
f A \

f x 
x x

x x
   

   

f

graph
f x 

f x  x D
f x A

f
x f

f x 

A f x x  ⏐ A M
A s
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A 
\ A m A i 

M s m   i s
f.

i  s i s
A 

A \
  \ A \ s

i   \ s   i   s  
A \ i   A

\ A \  

real numbers complex numbers
algebraic numbers  transcendental numbers

real number
rational numbers −7 and the 

irrational numbers irrational algebraic 

number  transcendental number
 number line 

real line integers
decimal representation

real line complex plane
complex numbers

complex number a bi a
b real numbers i imaginary unit i   a

real part b  imaginary part 
 number line 

complex plane 
a bi a b

purely 
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imaginary  real numbe

algebraic number root polynomial
rational coefficients 

integer coefficients
 transcendental

transcendental number complex
 e

it can be extremely 
difficult to show that a given number is transcendental

set of algebraic numbers is countable
uncountable irrational

x  
 real 

numbers

Early use of rational numbers in ancient Egypt 

Ordinary fractions

  Egyptians

Consideration of the concept of irrational numbers in ancient India

Hindu Rules 
of chords Sulba Sutras

irrational numbers
Indian

Manava

Carl B. Boyer
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Consideration of the concept of irrational numbers in ancient Greece 

Greek Pytagoras of Samos
Greek

Hippasus of Metapontum

Euclid Euclid of Alexandria Greek

Euclid's Elements

discreet continuous
Zeno of Elea Greek

irrational number
Eudoxus of Cnidus Greek

reports commensurable incommensurable
proportion

The number zero, the negative integers, the rational and the irrational numbers 
at the Indians, the Chinese and the Arabs 

number zero negative numbers integer rational number
fractional number Indian and the Chinese

Arab Islamic
rational numbers algebraic
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algebra

Arabic
real numbers

Abū Kamil Shuja ibn Aslam ibn Muhammad Ibn Shujã Auoquamel, 
Egyptian Muslim irrational
numbers

radicals
Muslim rational number

lengths lengths lengths surfaces

Persian Al-Māhāni quadratic
cubic irrational numbers quadratic 

irrational numbers
a b c

d
 a b c d 

Iraqi Ali ibn Sulayman 
al-Hashimi existence of irrational numbers

rational irrational numbers
Arab

Leonardo Fibonacci horizontal 
bar in the fractional notation

Leonardo Pisano Bigollo,
Leonardo of Pisa Leonardo Pisano, Leonardo Bonacci, Leonardo Fibonacci

Fibonacci Italian

Kerala school
number amounts

irrational numbers  irrational values

Modern decimal notation 

Simon Stevin Flemish

decimal notation
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The terminology of "real numbers" 

René Descartes Renatus Cartesius
French

Irrational numbers. Transcendental numbers 

irrational numbers transcendental numbers 
algebraic

_
] Johann Heinrich Lambert Swiss


ne n n  Adrien-Marie Legendre 

French

r r  transcendental
e Charles Hermite

Charles Hermite French

Leibniz Gottfried Wilhelm von Leibniz 
German

x algebraic function x
algebraic function

algebraic function in one 
variable x  y f x

     n n
n na x y a x y a x

     ia x
x transcendental function

Euler Swiss
transcendental numbers
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Joseph Liouville French
transcendental numbers 

Liouville constant  
k

k







n n k k

k
Liouville number

transcendental
Georg Ferdinand Ludwig Philipp Cantor German

algebraic numbers real 
numbers

Carl Louis Ferdinand von Lindemann German


e ie   
Euler's identity) iπ π transcendental

Karl Theodor Wilhelm Weierstrass German
π

David Hilbert German

Hilbert's 
seventh problem a b

ab

Gelfond Schneider theorem
Alan Baker English

Abel's impossibility theorem 

Paolo Ruffini Italian
Niels Henrik Abel Norwegian Abel-
Ruffini theorem Abel's impossibility theorem
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ax bx c   a 
b b acx

a
  



Galois theory, a new domain of algebra 

Évariste Galois French

criterion necessary and sufficient condition
domain of algebra Galois theory,

field theory group theory
group theory

There exists transcendental numbers 

 Joseph Liouville French
e e ]

existence of transcendental numbers
Georg Philipp Ludwig Ferdinand Cantor German

modern theory of sets
Charles Hermite French
e Ferdinand von Lindemann German


Wilhelm Karl Theodor Weierstrass

German
David Hilbert German


Adolf Hurwitz German

Real numbers set - uncountable. Algebraic numbers set - countable 

differential calculus
set of real numbers

Georg Ferdinand Ludwig Philipp Cantor German
set theory
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\ real numbers is infinite and uncountable
`

Cantor
algebraic numbers

infinite countable
`

Open problems
conjectures

perfect numbers

perfect numbers J.R. Goldman
n perfect number  n

n n  n n 
Examples of perfect numbers

 
  

oldest
unsolved problem

Another unsolved problem

A short history of perfect numbers 

Pythagoras

perfect numbers
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Hebrew Rabbi Joseph ben Jekuda Ankin

Greek Euclid of Alexandria
 p 

Nicomachus of Gerasa

superabundant numbers numbers deficits n
 n n   n n 
Greek Theon of Smyrna

perfect superabundant deficits

René Descartes  Renatus Cartesius French
Modern 

Philosophy Analytic Geometry

Leonhard Euler Swiss

 James Joseph Sylvester English
matrix theory  number theory combinatorics

irrationals numbers

 Are there irrational numbers 
a b\ _  such that ba  is a rational number?

a b 
ba 

a  b 
ba   
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Gelfond-Schneider theorem If a  and b  are 
algebraic numbers, a  , a   and b  is not a rational number then ba  is a 
transcendental number.

It is known that the real numbers: e    are irrational numbers 
even transcedental numbers, also it is known that the number e  is irrational. 

 following problems  open problems. 
e  e 

m n
m ne 

e e e ee e e
e

     

 Euler’s 
constant Euler-Mascheroni’s constant






   
 


n

n k

n
k

computer program

Scilab

function
endfunction

perfect numbers

// Limit search range for perfect numbers
// Initialize perfect number candidate
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// Perfect number counter is set to 0

//1 is always a divisor
//1 is always in the list of low divisors

/The list of high divisors starts out empty

// Two divisors of n have been found:d and  n / d. 

// Perfect number count increases by 1 

n d

d n d n  d n

computable numbers

real numbers
e 

 approximation algorithms

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number non-computable

all possible computer programs 

nS
n nS

n
n

S S


∪

approximate irrational numbers

computer program
n d

n d
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π
πe
π/e

e

e



e

ee
lnπ
C 

_ rational numbers
countable _ _ \

n

n

n

n

 







0 / 0

/ 0

0



a
b



a b p  p 
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a
b

 a b

 a b

computer program
numerators denominators coprime numbers

Euclid's algorithm
n d coprime relative prime

Euclid's 
algorithm, Euclidean algorithm

Greek Euclid
∼

greatest common divisor

// n1 and n2 are positive integers

// to ensure n1>=n2

// remainder when n2 divides n1
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//            current_frac = frac(i, j);
//            disp(current_frac);
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countable set
electrical engineering

signal
sampling

sampling signal processing

sound electromagnetic radiation
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images sensor data, electrocardiograms
control system signals telecommunication transmission signals

sound wave
samples sample

 sampler 

 ideal sampler 

f t t t analog signal
digitize f t t t  sampling 
interval countable set

D f (Δt), f ( Δt), f ( Δt), ..., f (n Δt), ...
D
` D g

n f (n Δ t)
f(t) t t 

n 
 
 

A computer program for an ideal sampler

t

voltage signal
time f t
f t

f t A t  
amplitude A angular frequency ω

phase angle φ.
Amplitude

f t
A| A

Angular frequency

Phase angle
usual manner
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f(t) t Δt= A      f(t) t Δt A    

f(t) t Δt A      f(t)
t Δt A    

usual manner by vertical bars
f n t 

amplitude

t t t t 
 
 



Numerical sets

f t t

countable set

t

t

t t
t 

 
 

amplitudes angular frequencies
periodic fundamental periods
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f t A t  



t t t t     

f (t) t
t

Δ t f (t) tgt
t

Δ t

not periodic signals
t

t
t

t

countable set

 
 

t t

t t
t t

f (t) t Δ t f (t)  t  Δ t f (t)  t  Δ t 
f (t) t Δ t f(t) t Δ t
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second-order polinomial signals

translating
f t t t  t  t 

t  f t left right up down

teaching mathematics in a technical university
difficult

Without sacrificing rigor availability attractiveness
informal

informal description

biggest challenge
common language

punctual 
applications how we can do

countable set

suggestive application samplings of
signals

x

x
x x

x
x

translation fundamental
approximation
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rational numbers
example countable set

Cantor's 
enumeration of a countable collection of countable sets

a final conclusion
mathematics computer science engineering real numbers

representation computer approximation
by rationals countability rationals computer 
programs
countable set engineering
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This paper presents the global thermal balance for flat solar 
collector absorber to establish temperatures the key components collector 
(absorber plate and transparent elements). It aims to establish the influence 
which the various elements of the physical parameters of the gas board and 
transparent and transparent elements have on capture efficiency and finally 
the absorption performance flat collectors. The results are presented both 
numerically and graphically.  

In lucrare se prezinta bilanturile termice globale aferente 
captatoarelor solare plane cu absorbtie in vederea stabilirii temperaturilor 
componentelor reprezentative ale captatorului (placa absorbanta si 
elemente transparente). Se urmareste stabilirea influentei pe care diversii 
parametrii fizici ai elementelor transparente si gazului dintre placa si 
elementele transparente o au asupra randamentului de captare si in final 
asupra performantelor captatoarelor plane cu absorbtie. Rezultatele 
obtinute sunt prezentate atat numeric cat si grafic. 
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Schema fonomenologica a fluxurilor de caldura la un captator solar  
cu circulatie de agent termic 
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Schema fonomenologica a fluxurilor de caldura la un captator solar 
fara circulatie de agent termic
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Schema fonomenologica a fluxurilor de caldura la un captator solar cu 
double glazing, cu circulatie de agent termic 



Itttt aggeegggg

Itttt aggppggggg

Ittktttt appeipmipgpg

Ittktkt

Ittt
Ittt

apmieipiipggpg

agppggpgggggg

ageegggggge

Ittk
I

It

t
t
t

k apmiei

ag

agee

p

g

g

iipgpg

pgpggggg

gggge





0
0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9
1

1 2 3

Ra
nd

am
en

t

Varianta tehnologie

Randamente captator solar

R1

tm=30

tm=50

tm=70





gsr

Ia
ra

Ia
rr

Iarrrr

IarrIarrIaq

p
gip

p
gip

pgipgip

pgippgippa

Iaq par

ar
gip

a q
ra

q









Lucrarea de fata are ca obiectiv definirea unui indicator energetic pentru 
instalatiile utilizand energia solara in cladiri. Sistemul concret la care se face referire este 
cel de preparare a apei calde pentru un consumator residential. Indicatorul de 
performanta energetica care este definit aici este coeficientul de performanta (COP) al 
sistemului de preparare si alimentare cu apa calda al consumatorului, indicator curent 
intalnit in teoria pompelor de caldura si al instalatiilor frigorifice. In lucrare se defineste 
toretic acest indicator si se exemplifica distributia anuala a acestui indicator pe perioada 
unui an in cazul unui consummator concret. 

The paper objectiv is to defining an energy indicator for plants using solar 
energy in buildings. It is a system for the preparation and supply of hot water for residential 
consumers. Energy performance indicator that is defined here is the coefficient of 
performance (COP) of the system of preparation and hot water supply, energy indicator 
that is found in the theory of heat pumps and refrigerating. This paper defines this indicator 
theory and exemplifies annual distribution of this indicator during a year when a 
residential consumer. 
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 Calitatea apei din sursele de suprafa  difera de calitatea impusa apei 
potabile, motivele fiind numarul microorganismelor d un toare s n t ii (bacterii, 
virusuri), turbiditatea, etc. Apa bruta trebuie tratata astfel încât s  corespunda din punct 
de vedere organoleptic, fizico-chimic si bacteriologic. 
Probele de apa recoltate au fost analizate in cadrul unor cercetari experimentale (4 
cicluri experimentale) efectuate pe instalatia pilot, in vederea stabilirii eficientelor de 
reducere a indicatorilor urmariti: turbiditate, carbon organic total, substante organice, 
pH. Astfel, la intervale de 1 ora, s-au efectuat analize pentru urmatoarele tipuri de apa: 
apa decantata, apa filtrata rapid pe nisip, apa filtrata pe carbune activ granular. 

The quality of water from surface sources is different from the imposed quality 
on drinking water, the reasons being the number of harmful microorganisms (bacteria, 
viruses), turbidity, etc. The raw water is treated to correspond from the organoleptic, 
physico-chemical and bacteriological point of view. 
Water samples were analyzed in the context of experimental research (four experimental 
cycles) performed on the pilot plant in order to establish the reduction efficiency of the 
targeted indicators: turbidity, total organic carbon, organic matter, pH. Thus, every 
hour, analyses were performed for the following types of water: settled water, water 
filtered through rapid sand, granular activated carbon filtered water. 
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Apa brut  



Tratarea apei pentru a fi potabila 
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Dreissena Polymorpha



Dreissena polymorpha



Dreissena polymorpha





Tabel 1



Dreissena 
Polymorpha

Rojanschi V., Ocnean T.

Ecoterra

Ecoterra

M nescu A., Sandu M., Ianculescu O.

M. Sandu, G. Racoviteanu

Vulpasu E.

Manescu A., Sandu M., Ianculescu O.
Ministerul Mediului si Gospodaririi Apelor



Vulpasu, E., Sandu, M., Racoviteanu, G., Dinet, E

Oprea I.

NTPA 013/2006

Ordinul nr. 161/16.02.2006

Statie de tratare Palas Constanta
. 

Oprea I.
U.T.C.B
Vulpasu, E., Racoviteanu, G



Rezumat: În cazul unor schimb ri profunde, se impune reformularea misiunii existente a 
firmei de construc ii. 
Scopul activit ii firmei de construc ii eviden iaz  ceea ce inten ioneaz  s  realizeze prin 
activitatea sa, sub raportul satisfacerii clien ilor prin ofertele destinate lor. 
Orizontul competi ional în care va opera firma de construc ii precizeaz  aspectele 
privind func ionarea acesteia i contextul ei concuren ial. 
Strategia firmei de construc ii se stabile te pe baza reunirii op iunilor strategice ale 
diverselor activit i din portofoliul acesteia, în condi iile impuse de realizarea obiectelor 
i respectarea restric iilor stabilite la nivelul întregului sistem de construc ii. 

Abstract: In case of profound change is necessary to reformulate existing mission of 
construction company. 
Scope of work construction company highlights what it intends to achieve through his 
work in terms of customer satisfaction with dealer for them. 
Competitive horizon that will operate construction company specifies aspects of its 
operation and its competitive context. 
The company's strategy is determined by special reunion strategic options of various 
activities in its portfolio, the conditions imposed by the objectives of and the restrictions 
set out in the whole building system. 
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Factorii externi

Competitivitatea 

Proiectarea firmei de construc ii în viitor

Se trece de la complicat la complex; 
 

Posibilitatea de ac iune interac iune a angaja ilor

Tabelul 1  

bench-marking





Analiza riscului de exploatare

Aspecte de baz  
Abordarea strategic

 sistemic  logistic
  
Concep ia strategic



Abordarea strategic  a firmei de construc ii  

a)

b)

c)

d)

e)

f)

Tipuri de abordare strategic  a firmei de construc ii 
 

Tabelul 2  

Abordarea 
strategic  de tip 

planificat 
Abordarea 

strategic  de tip 
antreprenorial 

Abordarea strategic  
de tip adaptiv 



   
Strategia economic

 
1) Obiectivele strategice care eviden iaz  intele propuse. 

s  fie m surabile; s  fie 
realiste; s  fie ierarhizabile; s  fie compatibile; s  fie formulate precis,

s  fie cunoscute de 
to i factorii interni i externi s  fie 
motivante

2) Orient rile strategice

 
3) Resursele strategice

4) Termenele strategice. 
 

  
În func ie de nivelul organizatoric



Strategii la nivelul unei reuniuni de firme

Strategii la nivelul unei firme

 Strategii la nivelul unei activit i (afaceri) 

În func ie de sfera activit ilor

Strategii globale

Strategii func ionale

Strategiile par iale

Strategii specifice

În raport cu dinamica obiectivelor strategice

Strategii de dezvoltare

Strategii de redresare



Strategii de consolidare

“Tipologia  Mintzberg”

strategii deliberate

strategii emergente

Strategii planificate

Strategii "ideologice"

Strategii procesuale

Strategii tip "umbrel "

Strategii antreprenoriale

Strategii consensuale

Strategii deconectate



Strategiile impuse

Sub raportul scopului abord rii strategice

a) b)
c)

În raport cu structura pie ei a)
b) c)

Pe baza schimb rilor pie ei a) b) c)

În func ie de exigen ele pie ei a) b) c)

a) b)

natura dezvolt rii a)
b)

Elaborarea unei strategii economice

Fundamentarea strategiei economice

Stabilirea strategiei economice

Implementarea strategiei economice adoptate

Monitorizarea i evaluarea strategiei



a) Strategia de dezvoltare intensiv

b)

Figura 1. Grila de dezvoltare obiective de construc ii-pie e 
 

cadranul 4

cadranului 1

cadranul 2

cadranului 3

 b) Strategia de specializare. 

  



c) Strategia de integrare pe vertical . 

în amonte

în aval

pe orizontal

 d) Strategia de diversificare. 

diversificare concentric

diversificare orizontal

diversificare de tip conglomerat





 Totul pleac  de la câteva probleme sociale care trebuie s  nu devin  acute 
fiindc  nu se tie cum mai pot fi inute în frâu dac  se dep e te masa critic ; 
1. Europa nu mai are produc ie pentru to i locuitorii s i, la care se adaug  îmb trânirea 
popula iei i cre terea cheltuielilor sociale; 
2.  Europa are un nivel de omaj care era de neconceput în anii 90’, adic  peste 10 % 
chiar 12 %. 
Avem o rat  a omajului: 
 - în rândul tinerilor mai mare de 20%; Spania 50%, Grecia 30%, Italia 20%; 
Avem locuri de munc  neocupate: 
- peste 2 milioane dintre care peste 500 000 în IT. 
De aici schimbarea paradigmei din ” coala comand ” în „Pia a comand „. Cine va 
în elege aceast  schimbare va face fa  viitorului apropiat, vorbim din punct de vedere 
politic. 
A da aleg torilor t i un loc de munc  va fi deviza anilor ‘20. 

 It starts from some social problems should not become acute because no one 
knows what can be kept in check if it exceeds the critical mass;  
1. European production does not have all its inhabitants, plus an aging population and 

increasing social spending;  
2.  Has a high unemployment Europe that was unimaginable in the 90's, over 10% even 

12%.  
We have an unemployment rate:  
- Youth greater than 20%; 50% Spain, Greece, 30%, 20% Italy;  
We have jobs available:  
- More than 2 million of which over 500 000 IT.  
Hence changing the paradigm of "control school" to "market order". Who will 
understand this change will face near future, the political talk.  
To give your job the voters will be the motto of the '20s. 
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