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Integrarea solutiilor digitale pentru controlul parametrilor de
functionare in instalatiile de producere a energiei electrice si
caldurii cu zero emisii de CO,

- Etapa 3 a cercetarii —
(perioada ianuarie — iunie 2024)
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Perioada Obiective

lanuarie 2024—

Optimizarea structurald si
functionala a sistemului de
producere a energiei electrice
necesare locuintei construite in
zone izolate

lunie 2024

Activitati Rezultate livrate pe etapa

Al. ldentificarea solutiilor optime de
captare a energiei solare (ansamblul Raport de cercetare
concentrator-receptor) stiintifica a sistemului de

A2, Simularea ciclului Stirling solar producere a energiel

pentru producerea energiei energiei electrice si cal_dur_n
electrice necesare locuintei
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Gradul de implicare al membrilor echipei de cercetare
activitatile proiectului.
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Comparatie intre motoarele Stirling si instalatiile cu abur sau gaz pentru o temperatura a
sursel calde de 9500C [Kautz et al., 2007]
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Compartie intre 2 tipuri distincte de tehnologii utilizate pentru producerea

electricitatii (Turbine cu abur si motoare Stirling) [Gorssek et al., 2003].

Randament global Durata de viata
12-25% medie
7-12 % ridicata

Diferite tehnologii Interval de puteri
Turbina cu abur >1MWe
Motor Stirling 1-100 kWe
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Prezentarea sistemulul studiat

Rezervor de stocare a caldurii cu
schimbatoare

Captatoare solare

Motor Stirling
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Circuitele fluidelor purtatoare de caldura cu supape
de izolare si circulatoare
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azot ce trece in
cilindrul urmator

schimbator rece
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Metoda Directa

1 _11 I
MNse =M “Thiirev il

Coeficient de pierderi
regenerative

Randamentul motorului Stirling este:

Thi irrev = M x “Thi a1 =T ap

unde:

1

Th x =
1+@ﬁ. ]__L

T R-Ing T,
T

Randamentul consecinta al Principiului Il:

Thi a1 = 1+

Randamentul consecinta al celui de al Il lea Principiu ce tine seama de pierderi de

presiune:

Pierderi datorate
laminarii in regenerator

2
ng

Pierderi datorate
frecarii

Pierderi datorate vitezei
pistonului

W il
—p7/ 1+2'2

miap =1- -
T-nce M x Ine T-nce - x Ine

1)

5
Ly 3-(0.94+0.045-w, ). 10
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Model izoterm (Schmidt). Model adiabatic (Finkelstein) |

Ipoteze

2 gaz de lucru=gaz perfect

= masa fluidului constanta

XA temperatura peretelui constanta

X miscare sinusoidala a pistoanelor
X turatia constanta

wregenerare imperfecta 7]y = 0.8

Model izoterm

Model adiabatic

# temperatura gazului este
omogena in volumele cald si rece

H o1
o2
' e 3
P

# volumele de comprimare si
destindere sunt adiabate
# Volumele schimbatoarelor
de caldura sunt izoterme

V, :V%O(l—cos(a)t+qoi)

Vv
Lo(l—cos(wt + @i — g

v
)

Masa fluidului :
Ve Y Y,

r:

S lm

_ PV PV

m_ ’ e
1" RT, RT,

.
=\

: Presiunea instantanee
: mR

p = Ve Vh Vr VI Vc
S H T H T H— S
T, T, T, T T,

ECantitati elementare de caldurag -

NS

C '
| =22V, dp —, (T, dm, ~T, dm )

{SWC =—pdV,

° RT, ' RT, " RT6§:

Lucrul mecanic elementar : :

[ c, P
Q) :EVI dp —<, (T, dm, =T, dm, ) 2

C P
&?r :Evvr dp _Cp (Tsdms _T7 dm7 ) :,
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Date caracteristice punctului de functionare

n

T

T

[ rot / min]

[K]

[K]

1500

750

333

Rezultate experimentale

Studiu parametric

W,

e

o

MNin

Qcomb

[KW]

T]el
A

[KWT|[%]

[kW]

Experiment 1 [literatura] 1

12

6.66

80

8.33

Experiment 2
(laborator Ville d’ Avray)

1

9.8

6.73

66

10.2

n. =0.87

w=Wa 60
087 n

M stirling

W

el

087

— 77e|
0,87

Comparatia rezultatelor

Putere mecanica [W]

2500

2000

1500

0 600

[ [
—==model izoterm
A cexperimental P
 |-m~model adiabat 7
—a—metoda directa /ﬁ{,

i

1200 1800 2400 3000 3600
Turatia n [rot/min]

Metoda Model Model Experiment
Directa izoterm adiabatic 1 2
W [J/ciclu] 47.26 42.64 46.12 46 46

WIW]

1181.4

1065.6
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1150

1150

Tstirling [%]

13.8

23.21
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13.8

11.2

Randamentul motorului Stirling[ % ]
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Comparison results simulation-experiment for several temperatures of hot volume

Pow er of Stirling engine [W]
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Obiective specifice:

Diseminarea rezultatelor

OS 5. Valorificarea rezultatelor cercetariiintrenrinee nrin_nuhlicarea acestora in 2 revicte de reniime

indexate WOS si cresterea vizibilitatii lor
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Review
A review on available solutions for implementation of Small-
medium combined heat and power (CHP) systems

Catilina Dobre12*, Mihnea Costin! and Mihaela Constantinl*

! Department of Engineering Thermodynamics, Engines, Thermal and Refrigeration Equipment, National
University of Science and technology Politehnica Bucharest, Splaiul Independentei 313, 060042 Bucharest,
Romania;; catalina dobre@upb.ro (C.D.); mihnea costin3737@gmail com (Mi.C.); constantin mihaela@upb.ro

(M.C)
2 Academy of Romanian Scientists, llfov 3, 050044, Bucharest, Romania

*Correspondence: catalina dobre@upb.ro (C.D.); constantin mihaela@upb.ro (M.C.); Tel.: +4021402333%
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Pquation with partial derivatives of the oxygen
pss from air to water

Catalina Dobre *2*, Mugurel Oprea !

! National University of Science and Technology ,POLITEHNICA" of Bucharest, Romania, Depart. of Ther-

motechnics, Engines, Thermal and Refrigeration Equ.ipmenl MC: imihaelaconstantin@gmail com; CD:
mmmm MO:

Academy of Romanian Scientists, lifov 3, 050044, Bucharest, Romanu

* Correspondence: MC: imihaclaconstantin@gmail com: CD: catalina dobre@upb.ro

Abstract: The paper presents the mathematical modeling of the oxvgen transfer process using par-
tial differential equations (PDEs). This process is crudial in various environmental and engineering
applications, such as wastewater treatment, aeration systems, and natural water bodies in maintain-
ing water quality. The authors solved the typical PDE for describing the change in oxygen
concentration over time and presents the developed model of the differential equation with the term
"source” indicating that the model could be used to optimize oxygen transfer in vanous environ-
mental and engineering applications, contributing to improved water quality and system efficiency.

Keywords: Differential equation; partial derivatives; oxvgen transfer; water oxygenation; bubble
generators.
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