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The present technology provides a solar energy-based self-sufficient system 
to reduce the electric power load, ventilation load, heating load, and hot 
water load of buildings. A solar air collector is installed at the back of the PV 
module to increase the electrical power generation and provide additional 
heat. An air blower power is produced by the PV module, and the system is 
self-sufficient in providing electricity and heat energy.

Self-sufficient Solar electricity-heat

production system

Principal researcher 

Thermal Energy 
Systems Laboratory  
of the Energy Efficiency 
Technologies and 
Materials Science 
Division  

Lee Eui-Joon  
Kang Eun-Cheol

46

  ‌�An energy self-sufficient system producing electrical power and heat together from solar energy
  ‌�Improved power generation efficiency of PV module through  the recovery of heat (5 to 10% higher than 
power generation alone)

  ‌�Expected to increase temperature from 10°C to 20°C compared to outdoor air temperature on a sunny day  
(over 600 W/m2)

  Building skin replacement type system connected with building skin or balcony structure

Application Fields Products

Newly constructed or remodeled buildings; 
public, commercial and industrial facilities; 

ZEB and environment-friendly buildings

Building exterior materials, balcony, roof,  
and soundproof materials, etc. 

Scope of Application

Sample of solar air collector Sample of PVT module Building balcony type PVT technology

Building skin type PVT technology

  ‌�The building skin type PVT technology is convergence of the PV module at the front end of the solar air 
collector replacing the building skin.

  ‌�The building balcony type PVT technology is a convergence of the heat recovery collector at the rear end 
of the PV module replacing the building balcony.

Conventional Technology Present Technology

  ‌�Energy-consuming building skin 
  ‌�Separated installation of photovoltaic and solar 

heat units 
  ‌�Large installation area and high initial investment
  ‌�Low power generation due to the PV module 

temperature increase 

  ‌�Energy-producing building skin
  ‌�Integrated installation photovoltaic and solar 

heat units convergence technology 
  ‌�Decrease of installation area and initial 

investment 
  ‌�Improvement of power generation through 

recovery of PV heat

No. Title of Invention Application  
Number

Application  
Date

Registration  
Number 

Registration  
Date 

1
Photovoltaic thermal module based self-sufficient 
solar fresh air heating system

10-2012-
0028430

2012.03.20 10-1265204 2013.05.10

2
Hybrid electric heat system for multi stage type using 
photovoltaic and solar heat

10-2015-
0029975

2015.03.03 10-1650085 2016.08.16

3
Self-sufficient solar fresh air heating and water 
preheating hybrid system 

10-2017-
0041039

2017.03.30 - -

4
Multifunctional curtain wall system with solar light 
and thermal spectrum

10-2014-
0079022

2013.06.26 10-1569675 2015.11.11

Basic Research PrototypeExperiment Turning into practice Commercialization

[TRL 5: Preparation and performance evaluation with determined materials, parts, 
and system prototype]  
~ [TRL 6: pilot-scale prototype preparation and performance evaluation]

1 53 72 64 8 9

Structural Diagram/Conceptual Diagram

Description and Characteristics of Technology


