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Introduction

Geothermal water has been used for
various applications for thousands of
years. The Romans, Chinese, and
Native Americans used hot mineral
springs for bathing, cooking and for
therapeutic purposes. In earlier times
the water was only used where
geothermal water was in surface
springs.

Geothermal energy is used in
at least 9 capitals of the world:

Addis Ababa (Ethiopia)
Beijing (China)
Budapest (Hungary)
Bucharest (Romania)
Paris (France)
Reykjavik (Iceland)
Rom (Italy)

Sophia (Bulgaria)
Thilisi (Georgia)
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IEA-GIA

The Geothermal Implementing
Agreement (GIA) within International
Energy Agency (IEA) went into effect
1977

It provides an important framework
for wide-ranging international
cooperation on geothermal issues

Work is presently being conducted on
research topics that are specified in
Annexes to the implementing
agreement, with the activities of each
divided into tasks.

To promote further direct use of
geothermal water and to learn from
each other, it was decided to establish
an Annex on this subject.
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Annex VIl — Direct Use of Geothermal Energy

Participants from:

Canada

France

Iceland

Japan

New Zealand
Republic of Korea
Spain
Switzerland
Turkey

USA

The objectives of Annex VIIl are to:

Define and characterize the direct use
applications for geothermal energy, with
emphasis on defining barriers to
widespread application

|ldentify and promote opportunities for new
and innovative applications

Define and initiate research to remove
barriers, to enhance economics and to
promote implementation

Test and standardize equipment
Develop engineering standards



Annex VIl — Tasks

Initially, five tasks were defined for this Annex,
and work has started for four of these tasks. In
2007, it was decided to add a new task, Task F,
dealing with publication and availability of data
to be presented geographically on the web.

» Task A- Resource Characterization
* Task B- Cost and Performance Database

» Task C- Barrier and Opportunity
|dentification

» Task D- Equipment Performance Validation

» Task E- Design Configuration and
Engineering Standards

» Task F- Publication and Geographical
Presentation on the Web
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Task A- Resource Characterization

Description
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Work performed

Evaluation of data on the temperature of
the geothermal manifestations and
chemistry from Korea, Iceland, Japan and
USA has been made. The results show
that differences in chemistry are related
to the different rock types and geological
environments.

Paper at WGC 2010: 16D - Thursday April 29

Hirofumi Muraoka, Einar Gunnlaugsson, Yoonho
Song, John Lund, Chris Bromley and Ladislaus
Rybach: International Database of Hydrothermal
Chemistry: a Case of Task-A of Annex VIII of [EA-GIA.
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Task B- Cost and Performance Database
Task C- Barrier and Opportunity |dentification
Description Work performed
Collect, analyze and disseminate the * The Questionnaire for Direct Use of
characteristics cost and performance Geothermal Energy which was first
data for installations in participant developed in 2006, was revised and
countries, with emphasis on establishing sent to more countries than the first
a baseline and then validating the one. The revision was focused on
improvements from innovative barrier and opportunity
components and better design. identification.
Based on subtasks A and B, define the Paper at WGC 2010: 106 - wednesday April 28
barriers which must be overcome to gain  yoonho Song, Einar Gunnlaugsson, Hirofumi
widespread use of geothermal heat for Muraoka, Chris Bromley, Ladislaus Rybach, and John
Lund:

various applications. Define and initiate j . " |
. Barrier and Opportunity Identification in Geotherma
the needed research activities necessary Direct Use: A Task of Collaborative Research under

to take advantage of these applications. IEA-GIA



Task D- Equipment Performance Validation

Description Work performed
* Defination and test critical and * No work has been done unde this
innovative equipments; such as task.

submersible and line shaft pumps,
compact heat exchangers, down-hole
heat exchangers, non-metallic piping,
heat pumps and other equipment to
characterize performance for various
applications and for various
geothermal brines. The testing can be
at multible sites or can be round
robin.




Description

Task E- Design Configuration and —
Engineering Standards

Develope and characterize .
standardized design for various
applications, with the goal of

minimizing the engineering related to
various applications. Develop

engineering standards for designs,
equipment and controls

=

Work performed

The collection of available
information has begun and a list of
references regarding published
material is available.

GEOTHERMAL DIRECT USE
ENGINEERING AND DESIGN




Task F- Publication and Geographical @ﬁ'

Presentation on the Web

Description Work performed
 The aim of this task is to define * Tests have been made to present
suitable form to present data on data in files which can be opened on
direct use of geothermal water the web through Google Earth. This
geographically on the web. method looks promising and future
work will be to develop this method

further.

*  Minimum data which have to be
collected to be able to show data in
graphical information systems was
listed for various applications.
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Expected results haroement

The primary results of Annex VIII will U Development of an international database on
53 direct use applications by each of the
participating countries. The database will be

Improvements in systems and 3 A k
based on standardized instruments and reporting

equipment.

techniques
Reduction in cost of delivered heat U Reports on state-of-the-art in direct use of
PR increase inEHEUES geothermal energy, including areas needing
direct use applications. ;

Improvement
Cooperation between the countries U Cooperative research to accomplish the needed
and increased exchange of technical improvements

and scientific information. & N .
U Participant reports on the status of research and

development in new and improved technology
that shall be presented in appropriate journals
and meetings
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