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Abstract

This study aims to investigate the usage of the renewable energy systems installed in buildings and make
suggestions for the effective management. In this regard, a questionnaire survey was conducted on 1)design and
construction, 2) operation and management, 3) user satisfaction and improvements about the renewable energy
systems in buildings. Findings from this study can be summarized as follows; a lack of the basic information about
systems, non—use of energy management systems, the differences in the features by energy source, and a lack
of expertise of managers. The requirements to resolved these problems include the integrated management of
various electric heat sources including a renewable energy source, an operation schedule based on the prediction
of production and consumption, and so on. Furthermore the necessity of multiplex energy sources management
system was confirmed and the basic data needed to establish the targets of this system were obtained.
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Fig. 1. Production efficiency of new renewable energy
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Table. 1 Questionnaire Iltems

Category Contents
Completion year of renewable energy
Basi o
asm. Building uses and total floor area
Information

Type and capacity of renewable energy

. Q1 | Reasons for installing renewable energy
Design
and | Q2 | Installation cost of renewable energy

constru| Q3 | Load sharing rate of renewable energy
ction Q4

System efficiency of renewable energy

Q5 | Real-time confirmation of breakdown
Q6 | Number of annual breakdown

Operati
on and| Q7 | Average repair period

manage| Q8 | Using of EMS & BEMS
ment Q9

Management rate of using EMS

Q10| Level of functions of EMS

Q11| User satisfaction of renewable energy
Improve] Q12
ments

Negative factors on satisfaction

Q13| Improvement requirements of EMS
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Table. 2 Research outline

Items Contents

Buildings installed renewable Energy
(Completion year : 2007~2011)

Nationwide

Survey Subjects

Survey Regions

1st: Questionnaire survey by mail
2nd: Field survey and Interview

Distributed 131
Collected 35 (Valid: 32)
2012. 3. 1. ~ 2012. 3. 31.

Survey Method

Number of
questionnaire

Survey Period
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Table. 3 Characteristics of buildings for research

Items Characteristics Number Ratio

2007 4 12.5%

Completion 2008 5 15.6%

2009 6 18.8%

year 2010 12 375%

2011 5 15.6%

Apartment 1 3.1%

Building Official & Commercial 5 15.7%

Public 18 56.3%

uses Educational 5 15.6%

Etc. 3 9.4%

Total x<10,000 12 37.5%

floor 10,000<x < 30,000 7 21.9%

30,000<x <60,000 10 31.3%

area  160,000<x< 100,000 2 6.3%

(m2) 100,000<x 1 3.1%

Number of] 1 16 50.0%

renewable 2 12 37.5%

energy 3 4 12.5%

Photovoltaic 20 38.5%

Type of | Solar thermal 10 19.2%

renewable Geothermal 20 38.5%

energy ‘Wind power 1 1.9%

Fuel cell 1 1.9%
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Table. 4 Management rate of using EMS

Items Total Using EMS Ratio
Photovoltaic 20 14 70%
Solar thermal 10 5 50%
Geothermal 20 19 95%
Sum 50 38 76%
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Table. 5 Level of functions of EMS for each energy

Level of functions
F1 F2 | F3 | F4 | F5

Photovoltaic | 14 4 6 2 1 1

Items Total

Solar thermal 5 1 2 2

Geothermal | 19 1 16 2

Sum 38 5 9 20 3 1
(Ratio, %) | (100) |(13.2)|(23.7)|(52.6)| (7.9) | (2.6)

* F1 : Monitoring, F2 : Diagnosis,
F3 : Automatic & Remote Control,
F4 : Communication with BEMS,
F5 : Integrated management for renewable energy
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Fig. 8 User satisfaction of renewable energy system
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Economic feasibility 12.6%

Technical difficulty of maintenance 20.0%
Serviceability of repair
Reliability of energy supply
System efficiency .9%
Installation Costs 22.1%

Lack of government Supports

Lack of optimun design 7.4%

T
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Response ratio (%)

Fig. 9 Negative factors on satisfaction
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Fig. 10 Improvement requirements of EMS
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