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CURRICULUM VITAE

Born in October 26, 1983, Brasov

and my nationality is Romanian.

Age: 35
Marital status: married, 1 child

GABRIEL NĂSTASE
ENGINEER 

BUILDING SERVICES
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Habilitation Thesis "Multidisciplinary research in Mechanical Engineering" presents the

main scientific, professional and research activities that I have carried out since the

completion of the PhD thesis in the field of Mechanical Engineering, in 2014 (series J,

Ministry No 0000837, based on the Order of the Minister of Education and Research No.

3181 of 06.02.2015), and to this day, highlighting also the work carried out since the

obtaining of the title of Lecturer (2015) until now.

This thesis is structured into five chapters and a reference list, where I presented my

scientific achievements.

The first chapter is devoted to a summary in Romanian language; the second chapter is

the summary of the habilitation thesis in English. In the third chapter I am summarizing the

scientific achievements and professional and career development plans. The next two

chapters are a continuation of the previous chapter, in chapter four being detailed the

scientific and professional achievements, and in chapter five the development plans and

career development.The last part of my thesis is devoted to references.
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Summary

1. Scientific and professional achievements 

» The study of heat transfer in buildings with double-skin facade;

» Renewable-energy sources potential in Romania;

» The study of processes, systems and materials used in Cryogenics;

» Study of isochoric systems;

» 3D Printing. Applications in Bioengineering and Food Industry;

» Air Pollution. CO2 accumulation in residential spaces.

2. The evolution and development plans for career development

» Previous professional activity results;

» Professional and academic activity;

» Research activity;

» My future academic career development, in terms of teaching and scientific research;
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Scientific and professional 

achievements 
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DIDACTIC 

ACTIVITY
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Participation with students in student competitions

Cluj –The City Of Green Buildings

2014

Sinaia 2013
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Participation with students in summer schools

2015 – EUROPEAN COURSE

OF CRYOGENICS

GERMANIA

POLONIA

NORVEGIA

2015 - ȘCOALA DE VARĂ

AFCR BRAȘOV

2014 - ȘCOALA DE VARĂ AFCR

TIMIȘOARA

IACSIC 2012 –

IAȘI

IACSIC 2013 – IAȘI

2013 - ȘCOALA DE

VARĂ AFCR GALAȚI



HABILITATION THESIS– Lecturer Gabriel NĂSTASE PhD 21/11/2018 10

Participation with students and for students in scientific sessions

Câștigători la nivel de UNIVERSITATE
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REFRIGERATION

www.dralexandruserban.ro

CRYOGENCS

www.criomecsa.ro/criogenie

Modern teaching methods
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ERASMUS STUDENTS
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Workshops and exhibitions

WESSINGTON CRYOGENICS

NEW CASTLE - ANGLIA 2015

CILLVENTA 2012 and 2018

NÜRNBERG - GERMANIA 2012
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Conferences
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MEMBER IN DIFFERENT NATIONAL AND INTERNATIONAL ASSOCIATIONS 
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ELSEVIER COURSES CERTIFICATIONS
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REVIEWER CERTIFICATIONS
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Published BOOKS



HABILITATION THESIS– Lecturer Gabriel NĂSTASE PhD 21/11/2018 19

Following the experience in writing

articles published in journals with impact

factor I have contributed to a practical guide

for master and doctoral students, through

which they can discover writing techniques

and can also learn writing articles in LaTeX.

Publication of an article in a journal with

impact factor is a great satisfaction,

especially as a student.
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POSTDOC AT UC BERKELEY

2016-2017

Boris RUBINSKY

TOP 1% most cited works 

THOMSON REUTERS

Gideon
Chenang
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ASSOCIETED TEACHER IN POLITEHNICA UNIVERSITY BUCHAREST

FROM

2017
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OTHER CERTIFICATIONS
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OTHER  PROFESSIONAL  ACTIVITIES
DESIGNING BUILDING SERVICES

DESIGNED

BUILDING 

SERVICES 

HEAT TRANSFER SRL
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I’m actively involved in 

promoting the Faculty 

and our Department
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EXTRACURRICULAR 

ACTIVITIES 

FOR 

STUDENTS

CIVIL ENGINEERING FACULTY PROM 2017
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The study of heat transfer in buildings with double-skin facade

Slovakia Czech R. Germany Spain Belgium The Nederland Austria Romania
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Exterior view of my PhD

experimental model setup

Heat transfer for the box double-skin façade model from 

Brasov, cold season
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𝑈 =
1

𝑅𝑖 +
𝛿𝑔𝑖
𝑘𝑔𝑖

+ 𝑅𝑏 +
𝛿𝑔𝑒
𝑘𝑔𝑒

+ 𝑅𝑐𝑎𝑣 +
𝛿𝑠𝑠
𝑘𝑠𝑠

+ 𝑅𝑒

U overall heat transfer coefficient for box double skin façade;

Ri interior heat transfer resistance;

Rb heat transfer resistance for argon layer;

Rcav heat transfer resistance for air layer;

Re exterior heat transfer resistance;

δgi/ge/ss interior/exterior/secure glass thickness;

kgi,ge,ss thermal conductivity of component glasses;
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F.I.=2, 973

I finish my PhD in 2014. 

The research concludes in 2015 

with my first 

impact factor paper
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Renewable-energy sources potential in Romania

Hydropower development in Romania

Water is a prime element both for sustaining life on Earth and for complex human activity.

Hydropower’s contribution in 2015, in the World The Hydropower potential, the gross hypothetical 

capability in TWh/year in Europe 
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The main Hydropower Plants on the Danube River, 

Iron Gates I and Iron Gates II, at the Romania-

Republic of Serbia border 

(A – Satellite view of Iron Gate I and II 

Hydroelectric Power Stations; B - Satellite view of 

Iron Gate I, in detail; C - Satellite view of Iron Gate 

II, in detail; D – Hydroelectric Power Stations’ 

position relative to the country's borders)
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Average annual installed capacity and energy production of 

hydropower plants, in Romania, between 1950-2015
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The monthly variation of electricity produced from hydro 

sources between 2011 and 2015
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Total electric power and hydropower installed in Romania per 

person, between 1950-2015
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A review of wind energy in Romania

The European Union has set a unique path in terms of developing renewable energies by 2020, but

each country has different potentials depending on geographical location, landscape, climatic

influences and local policies.

Romania's wind potential is considered the highest in Southeast Europe with Dobrogea region

being the second highest wind potential area on the continent.

Romania met the planned capacity for 2014 with 2967 MW installed above 2880 MW planned.
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The mix of electric energy in Romania, on February 22, 2016 
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Wind farms locations 

throughout Romania at the 

end of 2015
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Installed wind power and total wind power between 2009 and 2015, in Romania 
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Photovoltaic development in Romania. Reviewing what has been done

The Sun is the primary energy source for all life on Earth. 

Solar energy is clean and is available all over the world. 

The total energy produced, in 2016, was 7,236 MWh, while the total consumed was 6,660 MWh. 

The average photovoltaic energy generated was 255 MWh, which accounts for 3.5% of the total 

production and 8.2% of the RES (3,096 MWh). 

Investments in renewable energy in Romania began in late 2008, when Green Certificates were 

granted by Law no. 220.
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Sun-Earth geometrical characteristics
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Global solar PV cumulative capacity
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Europe’s and Romania’s PV 

installed capacity trend over 

the years (values in MW)
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Three examples of photovoltaic 

research-oriented projects in Romania

Panel A: R&D photovoltaic projects on 

Transilvania University Hill, Brasov, Romania; 

Panel B: R&D photovoltaic projects at 

Transilvania PRO-DD Institute; Panel C: 

Building Integrated Photovoltaic Power 

System of 30 kWp at Bucharest Polytechnic 

University, Romania
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PV installed power 

all over Romania, 

observed on July 10, 

2017
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Average values of monthly energy provided by the photovoltaic system in Romania, between 

2013-2016
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F.I.=6,798 F.I.=8,050 F.I.=9,184

These researches end with the publication of 3 papers in Renewable and Sustainable Energy Reviews

2016 2017 2018
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Study of isochoric systems

ON EARTH LIFE EXISTS IN 

THERMODYNAMIC CONDITIONS OF 

CONSTANT PRESSURE (ISOBARIC) 

LIFE SCIENCES RESEARCH ON EARTH 

IS PRIMARILY DONE FOR SYSTEMS  AT 

CONSTANT PRESSURE.

 There are systems in which the thermodynamic conditions are constant

volume (ISOCHORIC).

 (The ice moons of Jupiter and the bottom of the AntarcticaVostok Lake).

 The thermodynamics of life processes in isochoric systems, was not studied

before

 Can life exist in isochoric systems and does it hold perhaps a solution

to cryopreservation of organs?
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THE LOGISTICS OF USING DE NOVO ORGANS AND TISSUES IN MEDICINE, PROCURED BY 

EITHER TRANSPLANT OR TISSUE ENGINEERING REQUIRES TECHNOLOGIES FOR LONG 

TERM PRESERVATION  

 Life is a complex set of electrochemical reactions known as the

metabolism. Chemical reactions are temperature dependent.

Lowering the temperature extends life by reducing metabolism.

 Lowering the temperature extends life by reducing metabolism.

 However, biological matter is made primarily of water – and

water freezes at 0 C, inducing major biological damage.

 The isochoric cryopreservation technology is a method to reduce

the temperature of biological organs to below 0 C, without

freezing.
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THE MECHANISM BY WHICH FREEZING WITH LOW COOLING 
RATES,  THE ONLY ONES POSSIBLE IN LARGE TISSUES, DAMAGES 

ORGANS IS CHEMICAL (THE SOLUTE EFFECT). 

 Ice cannot contain any solutes and as tissue

freezes the solutes are rejected and

concentrated around the cells. This results in

what is known as solute damage during

freezing which includes:

 cell dehydration

 precipitation of solutes

 changes in pH

 chemical damage

 an illustration of the mechanism of damage 

during freezing of red blood cells in saline.
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THE ESSENCE OF ISOCHORIC CRYOPRESERVATION IS ILLUSTRATED BY THIS PHASE DIAGRAM

 The thermodynamics of constant pressure systems

(isobaric) occurs along the dotted line.

 The thermodynamics of constant volume systems

(isochoric) occurs along the thermodynamic equilibrium

line between ice I and liquid water, to which the arrow

points.

 Notice that at the temperatures of interest, along isobaric

lines, water can exist only in a frozen state.

 At the temperatures of interest water can exist in a state of

thermodynamic equilibrium with ice to the intersection

between liquid ice I and ice III (- 21.985 C and 209.9 MPa).

 This is the aspect we use in isochoric cryopreservation.

Isochoric line

Isobaric line



HABILITATION THESIS– Lecturer Gabriel NĂSTASE PhD 21/11/2018 52

Summary description of the 

isochoric device

Isochoric preservation without freezing. The 

biological material is placed in isochoric system. 

Nucleation system is initiated. As the temperature is 

reduced, increasing the amount of ice in the chamber 

results in increasing the isochoric pressure. Volume of 

the tank is calculated such that biological matter to 

remain ice-free zone, in unfrozen condition, in 

thermodynamic equilibrium with the ice up to the 

triple point temperature of ice I, ice III and liquid
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Experimental system. Left panel, isochoric apparatus. Top right panel - schematic of the isochoric preservation system. 

Bottom right panel – the cryogenic vial with the pin making a hole.
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Fig.  25. A10 second microscope video illustrating the way we evaluated viability. In this frame and time sequence only 

one L2 larvae (marked with an arrow) did not move. All the other adults and L2/L3 larvae moved, which we took as a 

measure for viability.
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My first research in this field 

concludes with this paper →

F.I.=2, 371RESEARCH TEAM ☺
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Isochoric preservation for food industry

F.I.=2, 559
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A comparison of freezing-damage

during isochoric and isobaric freezing

of the potato

Freezing is commonly used for food preservation.

It is usually done under constant atmospheric

pressure (isobaric). While extending the life of the

produce, isobaric freezing has detrimental effects.

It causes loss of food weight and changes in food

quality. Using thermodynamic analysis, we have

developed a theoretical model of the process of

freezing in a constant volume system (isochoric).

The mathematical model suggests that the

detrimental effects associated with isobaric

freezing may be reduced in an isochoric freezing

system. To explore this hypothesis, we performed

a preliminary study on the isochoric freezing of

the potato, a produce with which our group has

experience.

Microscopic photographs of the potato after isochoric refrigeration and isobaric freezing. The arrow points to

a typical cell wall. Note the color in the micrographs. The microstructure of potatoes was observed by

stereomicroscope (Lumar, V12 Stereo Zeiss) within 10 minutes after the treatment. The samples were stained

by 0.11% Toluidine Blue O for one minute to observe the cell walls of potato. Nine (3x3, 3 samples of each

treatment and 3 different sections in each sample) sections were examined in each treatment. Top row (A-B-

C), x 45 scale bar 22.2 μm; bottom row (D-E-F) x 80, scale bar 12.5 μm.

A                                 B                               C

D                                 E                               F
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Isochoric and isobaric freezing of fish muscle

Comparison between fresh muscle tissue (top row) and tissue after 3 h isobaric preservation at -5 °C (bottom row). A muscle fiber bundle is marked by a star. The fiber

bundle is surrounded by connective tissue, pointed to by a white dashed arrow. The bottom row shows that the muscle fibers have shrunk and that the area of the connective tissue

has expanded (white dashed arrow) and regions devoid of muscle fibers within the muscle fiber bundle (solid arrow). The muscle fiber bundle has lost the polygonal shape.

Dimensions are given by the scale bar
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Comparison between fresh muscle tissue (top row) and tissue after 3 h isochoric preservation at -5 °C (bottom row). A muscle fiber bundle is marked by a star. The fiber

bundle is surrounded by connective tissue, pointed to by a white dashed arrow. The micrographs appearance of the fresh tissue is indistinguishable from that of the isochoric 

frozen tissue. Dimensions are given by the scale bar.
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F.I.=2,371

F.I.=2,177

ONE OF MY 

PUBLISHING 

RECORD

ONLY 8 DAYS
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I did isochoric experiments on temperatures down to 

-196 °C where we used PLANER device 

supplied by a line of LN.

LN Tank

1,5 bar

PLANER

Data logger

Acquisition

3x2 ml Isochoric devices 0-4000 

bar for thermodynamic profiling

in the PLANER
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F.I.=2,806

Pressure as a function of time during cooling and warming. The experiments were performed by 

setting a constant temperature for periods of 30 minutes during cooling and warming. The constant 

temperatures and their corresponding steady state pressure (with the standard deviation) measured are 

listed on the figure. The arrow points to the spike in pressure during cooling to– 40˚C. 

2017
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Volume, 

Pressure and 

Temperature 

measurements 

based device and 

method for 

design and 

control 

cryopreservation 

protocols. 

PATENTS
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Study of ischoric systems at Politehnica University in Bucharest

My friend 

Md. Andrei ODOBESCU

Plastic surgery, cosmetic 

medicine, body contouring, 

IA, USA

We want to use 

ISOCHORIC 

systems 

for cosmetic 

medicine

32 mm 

reactor with a 

V of 110 mL



HABILITATION THESIS– Lecturer Gabriel NĂSTASE PhD 21/11/2018 65

Vitrification of the solutions used in preservation;

PRELIMINARY 

RESULTS
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3D Printing. Applications in Bioengineering and Food Industry

For food industry

Printed using LN as coolant

Printed using cooled 

water+glycol as coolant

SUBJECT UNDER DEVELOPMENT

MY PRINTER IN USA

MY PRINTER IN UNITBV, ROMANIA
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Cold Facts is the only 

magazine exclusively 

dedicated to the science 

and technology of very low 

temperatures. No other 

publication focuses on 

cryogenic engineering and 

applications as does Cold 

Facts.
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LN TANK IN MY LAB

MEISSNER EFFECT IN MY LAB MAGLEV TRAIN IN MY LAB

Research in the filed of superconductivity



HABILITATION THESIS– Lecturer Gabriel NĂSTASE PhD 21/11/2018 70

AIR POLLUTION

CO2 accumulation in residential spaces

In this study, we analysed the effect of Spathiphyllum “Sweet Silvio”

flowers over IAQ parameters, mostly the CO2 and relative humidity, inside a

bedroom. The study was divided into four cases, each with a specific scenario.

The results indicate a beneficial effect brought by the flowers' presence inside

the bedroom, but only if the door is open both day and night. The

measurements indicate nearly 4% reduction on CO2 concentration inside the

bedroom over one week. In the same cases (II and III) the indoor air relative

humidity was almost 5% higher during the nights and closely 4% higher during

the days with the flowers inside.

F.I.=1, 334
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Air quality, primary air pollutants and ambient concentrations inventory for Romania

F.I.=3,629
Primary production of energy in Romania by types of sources. Panel A: The decrease of 

traditional energy sources, 2008–2016. Panel B: The increase of renewable energy sources, 

2008–2016

The results presented in this study are meant to contribute to

implementing environmental effective policies, to encourage the

development of renewable, recyclable and sustainable energy

sources, together with arousing the interest of all the parts

involved, from common people to decision makers, to preserve

the biodiversity and make the breathable air a clean and healthy

environment for everyone.
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At University level in 2017 I was among the TOP 10 researchers
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CITĂRI

CITĂRI

CITĂRI

CITĂRI

CITĂRI

CITĂRI

CITĂRI

CITĂRI
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1. Director/Responsabil de proiect în competiție națională ”Cercetări în domeniul sistemelor frigorifice și dezvoltarea unui laborator

în cadrul Departamentului Termotehnica, Motoare, Echipamente Termice și Frigorifice”, durata contractului 1 an, nr. contract

1290/23.01.2018, valoare contract 41.440 EUR.

2. Director/Responsabil de proiect în competiție națională ”Evaluarea izolației fonice si termice a sistemului de fațadă dubla de

sticla”, desfășurat la Universitatea Transilvania din Brașov, durata contractului 6 luni, nr. contract 7357/18.06.2018, valoare

contract 115.000 LEI.

3. Membru în proiectul ”Testing Laboratory using renewable sources for radiant vs. Convective heating & cooling” – 2012-2013

ASHRAE Undergraduate Senior project Grant Program, American Society for Heating, Refrigeration and Air conditioning Engineers,

ASHRAE U.S.A. 5000 $=3800 EUR

4. Membru în proiectul „Aplicarea metodei termodinamicii proceselor ireversibile la optimizarea procesului de uscare a materialelor

capilar-poroase” – Universitatea Transilvania din Brașov, Brașov, 2010; 21000 RON=5000 EUR

5. Competiția națională ”Premierea rezultatelor cercetării – articole”, unde am participat cu 4 articole:

- 6000 lei/5 autori in competiția din 2016, pe cererea PRECISI-2016-19751

- 6000 lei/4 autori in competiția din 2016, pe cererea PRECISI-2016-19767

- 6000 lei/6 autori in competiția din 2017, pe cererea PRECISI-2017-30831

- 6000 lei/2 autori in competiția din 2017, pe cererea PRECISI-2017-23431

GRANTS
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LABORATORIES

Heat Pump Laboratory

The absorption GAHP together with the AYF (left). General Assembly System (center). The 

mechanical compression heat pump (right). 
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Refrigeration and Cryogenics Laboratory, Faculty of Civil Engineering Brasov, Romania
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BOX Double-Skin Facade Experimental Laboratory. My PhD Lab
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My future academic career 

development, in terms of 

teaching and scientific research;
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Future academic career development, in terms of teaching

✓ I intend to diversify the way of presentation and transfer of scientific information based on interactive systems. In this regard, I will continue to expand interactive

teaching platform for the discipline "Refrigeration" and "Cryogenics".

✓ Continuous upgrade and completion of specialized laboratories and modernization, while ensuring appropriate software; in the laboratory works will be

presented actual cases encountered in gas separation technique used in high-vacuum thermal insulation, ways to assess the status of building energy and

possibilities of reducing primary energy consumption;

✓ Making internships at prestigious universities abroad, in order to exchange experience for the benefit of staff, students and the entire staff specialists;

✓ Publication of courses, to facilitate access to specialized information to students. In this regard, I propose that the courses provide both the basics of discipline,

connection with other specialties and a range of new data from my research and collective, in journals, lecturing and congresses;

✓ To encourage students to participate in scientific research, opening them new opportunities to take part in conferences, agreements and collaborations, to

specialize doctoral, all designed to broaden their technical and specialized information;

✓ To participate alongside colleagues from the Department to realization of projects of national and European importance, supporting teamwork and collectively

forming a stable and self-assertive;

✓ Students from Bachelor, Master - will be offered follow graduation complex themes, which are contained in refrigeration, heat pumps, cryogenic. Since the

Refrigeration and Cryogenics disciplines present a higher degree of difficulty, we follow braiding applications theoretical and practical lessons with visits to the

sites.
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The development of scientific research will involve more active in the following areas:

✓ attending University and Department effort to modernize and upgrade the material with systems and equipment

allowing high quality research and experimentation;

✓ forming a united team with a high readiness, able to achieve high-level scientific results;

✓ publishing scientific articles in journals with international recognition in the field;

✓ presentation of research findings at conferences and scientific meetings in the country and abroad to raise awareness

of refrigeration and cryogenic school in Romania;

✓ and to enable participation in national and international research networks;

✓ publication of books / chapters specialized in printed works belonging to internationally recognized publishers;



QUESTIONS 

AND

DISCUSSIONS 



THANKS 
for your 

attention and I 

wish you a 

pleasant day!

☺


