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Goal of the project

The project relates to a solar thermal - electric hybrid, which produces hot water and electricity using thermoelectric modules.

Short description of the project

The system is composed of thermoelectric modules, and solar
concentrator photovoltaic cells that convert heat to increase
efficiency and reduce losses by convection, using a vacuum chamber
that allows the positioning unit conversion at any position and allows
adjusting the amount wastewater heat transferred by replacing
hexagonal mirror solar concentrator photovoltaic.

Project implemented by

Department of Applied Electronics, Politehnica University Timisoara

Implementation period
03.01.2017 - 31.03.2018

Main activities

Mechanical system implementation
Full working prototype
Experimental validation

Final stage

Results

- 2 published Journal papers (Thomson Reuters WoS) IF>1.5, Q2
and Q3

- 215 Journal papers (under review)

« 8ISl conference papers

« 2 patents

Applicability and transferability of the results

« Hffective solution for domestic use
« Tool for complex modeling, simulation and measurement
« Real time flow control

Financed through/by

Executive Agency for Higher Education, Research, Development and
Innovation Funding (UEFISCDI), Bucharest, Romania.(UEFISCDI),
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.param ki = 0.035/100 [1/K] .de V1 00.7 0.001 .param 10=1.39427e-9 Diode reverse current [A]
_param kv = -0.25/100 [1/V] -param G=1000 -param Rs25=0.0038  [Q]
_param alphaRs =-0.01 [1/Q] -param Rsh25 = 73.19 Q1
.param kRsh = .param Vg=1.1235 Bandgap voltage [V]
.param a1=1.2034 Diode ideality factor -param lpv_ref=0.2072  [A]
ns=1 .param Isc = 9.206 [A]
Re1 .param V0c = 0.699 1\
vi Vout1 .param G_ref=1000 Wim2]
B1 BD 0.0038 E1 V1 .param T25=298.15 Ref. Temp. 25°C
Rsh1 T .param q=1.6021765e-19 electron charge
73.19 = .param k=1.38064852e-23 Boltzmann constant
25°C 1 5 Datasheet (25°C) Simulation (25°C)
1(B1): w7 VOc = 0.699 V 0.6985 V (-0.07%)
1=G/G_ref*(Ipv_ref+ki*(V(Tj25)-T25)) Vmp =0.572V 0.575 V (0.52%)
Imp =8.756 A 8.705 A (-0.58%)
1(BD1): Pmp=5.01 W 5.005 W (-0.06%)
1=10%(T25"3/V(TI25)™3 " (exp(q *Vg/a1/k*(1/T25-1/V( TI25))))* (exp(V (V1)*q/(a1*V(Tj25)*k)}-1)
R=Rs25*(1+alphaRs*(V(T])-T25)) Rth_jc Rth_sa o
V2 Vout2 T Internal Temp ] =]
I}
B2 BD3_ Rs2 E2 B3 0689 | 1032 | Tamb | V2
Rsh2 + Cth
1 Power 1]; 293.157T 298.15
1(82): <> R=Rsh25(T25/V(Tj)/"kRsh (B3):
1=G/G_ref*(Ipv_ref+ki*(V(T])-T25)) 1=19.47*G/G_ref+V(Vout2)"l(Rsh2)+V(Vout2)-V(V2))*I(Rs2)

1(BD2):

1=(Isc+ki*(V(Tj)-T25))/(exp(q*(VOc+kv*(V(T))-T25))/(1.2512-0.002*(V(Tj)-27 3.15))/k/V(Tj))-1 ) (exp(V(V2)“q/((1.2512-0.002"(V(T])-273.15))*V(Tj) "k))-1)
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