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DHW SYSTEM
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COMBINE HEATING AND HW
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SOLAR SYSTEM WITH BOILER AND RADIANT HEATING
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SOLAR SYSTEM WITH GROUND SOURCE HEAT PUMP
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SOLAR SYSTEM WITH GROUND SOURCE HEAT PUMP AND 
COOLING
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SERIAL SOLAR SYSTEM WITH GROUND SOURCE HEAT PUMP
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BRINE HEAT PUMP

Orizontal collectors

Tipuri de sol: valoarea energetica:

Uscat, nisipos 10 W/m
2

Umed, nisipos 15 - 20 W/m
2

Uscat (argilos) 20 - 25 W/m
2

Umed (argilos) 25 - 30 W/m
2

Umed 35 W/m
2
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Substrat dur

Sediment uscat
20 W/m

Substrat pietros,  Sediment 

saturat cu apa
50 W/m

Roca stabila cu putere 

termica mare
70 W/m
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BRINE HEAT PUMP

Vertical collectors
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POMPĂ DE CĂLDURĂ

CU ABSORBTIE
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Biomass heating– the basics

How does biomass heating work?

Different types of wood fuel

Biomass heating is generally wood fuel being 

burnt to generate hot water or provide space 

heating.

Pellets Chips Logs

Different types of system

Stoves Boilers

TUIASI



How does biomass heating work?
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Photovoltaic (PV) Hierarchy

• Cell < Module < Panel < Array
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Inside a PV Cell
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Available Cell Technologies 

• Single-crystal or Mono-crystalline Silicon

• Polycrystalline or Multi-crystalline Silicon

• Thin film

– Ex. Amorphous silicon or Cadmium Telluride
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Monocrystalline Silicon Modules 

• Most efficient 
commercially available 
module

• Most expensive to 
produce 

• Circular (square-round) 
cell creates wasted space 
on module 
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Polycrystalline Silicon Modules

• Less expensive to make 
than single crystalline 
modules 

• Cells slightly less efficient 
than a single crystalline 

• Square shape cells fit into 
module efficiently using 
the entire space
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Amorphous Thin Film 

• Most inexpensive 
technology to produce 

• Metal grid replaced with 
transparent oxides

• Can be deposited on flexible 
substrates 

• Less susceptible to shading 
problems 

• Better performance in low 
light conditions that with 
crystalline modules 
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Selecting the Correct Module 

• Practical Criteria 

– Size 

– Voltage 

– Availability 

– Warranty 

– Mounting Characteristics 

– Cost (per watt)
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Effects of Temperature  

• As the PV cell 
temperature 
increases above 
25º C, the module 
Vmp decreases by 
approximately 
0.5% per degree C
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Grid-Tied System
(With Batteries)

• Complexity
– High: Due to the addition 

of batteries

• Grid Interaction
– Grid still supplements 

power

– When grid goes down 
batteries supply power to 
loads (aka battery 
backup)
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Thank you!
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