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• Assurance of accurate materials properties data has become an essential and an important  
part of all disciplines in science and engineering.

1. Background of THERPRO Database Development1. Background of THERPRO Database Development

• IAEA kicked off the first CRP (Coordinated Research Project) on ‘Establishment of Thermo-
physical Properties Data Base for LWRs and HWRs’ in late 90’s and since then two more 
CRPs have been organized by IAEA during the last ten years. 

• In the nuclear engineering and industry, fundamental understanding of thermo-physical 
properties of the materials is crucial for the safety and performance of the current fleet of 
NPPs and for the development of advanced reactor designs. Thus, along with the necessary 
data measurements, continuous collection and systematic review/assessment of available 
data is being urgently demanded. 

• At the end of third CRP Agency designated the ANM Lab as the center for THERPRO data 
base management with the financial support of Korean government. The CNMD (Center for 
Nuclear materials Database) at Hanyang university currently collects recent data, reviews 
and assesses the data, and formats them for entry into THERPRO DB.

• Migration of DOS-based THERSYST DB to web-based data base was carried out during 
second CRP by ANM Lab. (Advanced Nuclear Materials Lab.) at Hanyang university in Korea 
and then renamed ‘THERPRO’ DB. 
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• Developed as a combination of a factual database for thermo-physical properties of solids 
and a modular program for reactor calculation program RSYST to handle the database 
contents.

• Developed by IKE (Institut fur Kernenerge und Energiessysteme), Germany

THERSYST DB: Inactive DOS-based Data Base:

• However, since its operating system was DOS and not upgraded properly, THERSYST DB 
failed to catch up the contemporary IT development and to meet the users’ demand. Thus, it 
remained inactive and unserviceable even in early 90’s.

• Designed for mainframe computer (VAX) due to the sensitivity and the complexity of the 
properties database and later transformed to a stand-alone PC-based database since 
personal computers became popular and common.

THERPRO Database: Web-based On-line Data Base
• Web-based relational database completely re-designed and re-constructed while keeping 
the standard data format used in THERSYST DB.

- Operating system : Red Hat Linux release 7.2 
- Data base management system : MySQL 3.23.41-1.

1.1. Background of THERPRO Database Development (cont)Background of THERPRO Database Development (cont)
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• A web-based relational database currently available at
therpro.iaea.org

• It combines thermo-physical properties database and relational network DB 
management system using modern information technologies. THERPRO DB 
currently keeps more than 13,000 thermo-physical properties data tables of more 
than 1,300 materials. 

- GUI (Graphic User Interface) is utilized. 
- Pop-up screen menu and screen buttons are provided to make data selection and 
plot of the selected data very easy, removing the necessity of memorization of 
many descriptors. 

• It offers a user-friendly environment for easy data retrieve. 

.

•THERPRO shows thermo-physical property data as a function of temperature
graphically and numerically.

- Three data retrieving ways: Basic, Index, Power search
- Multiple choices of data for comparison
- Each data includes complete information including source of the data

2. THERPRO Database: A Web2. THERPRO Database: A Web--based Relational DBbased Relational DB



International Atomic Energy Agency5

Properties Collected in THERPRO

Thermal Properties

Enthalpy

Specific heat capacity

Linear thermal expansion

Volumetric thermal expansion

Transport Properties
Thermal conductivity

Thermal diffusivity

Electrical resistivity

Physical Properties
Density

Lorenz number

Optical Properties

Emissivity

Absorptivity

Reflectivity

Transmittance

The following properties data are collected and stored in THERPRO, as a function of 
temperature

2. THERPRO Database: A Web2. THERPRO Database: A Web--based Relational DB (cont)based Relational DB (cont)
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3. OVERVIEW OF THERPRO3. OVERVIEW OF THERPRO
Standard Data Format in THERPRO 
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• This format is always kept as a standard and, once data or literature is collected, all the 
relevant information is converted into this form in order to avoid input difficulties and to keep 
the data base consistency.

• This bibliographical information on each data set is stored and linked to the data set file. 

3. OVERVIEW OF THERPRO (cont)3. OVERVIEW OF THERPRO (cont)
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Structure of THERPRO DB
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3. OVERVIEW OF THERPRO (cont)3. OVERVIEW OF THERPRO (cont)
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Basic search 

Index search

Basic search begins by clicking and selecting the 
major element of the compound in the periodic 
table of elements 

Index search begins by clicking and selecting the 
major element or material name of the 
compound in the Symbol of Compound in Index 
after Index pop-up window is entered

Three distinct access for data retrieve

Power search

Power search can be easily done by typing the 
compound name or formula of interest, property 
of interest, author’s name, and/or year of 
publication in the upper middle area

3. OVERVIEW OF THERPRO: DATA RETRIEVAL3. OVERVIEW OF THERPRO: DATA RETRIEVAL
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Fig 2. Data retrieve of THERPRO

3. OVERVIEW OF THERPRO: DATA RETRIEVAL (cont)3. OVERVIEW OF THERPRO: DATA RETRIEVAL (cont)
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Basic search

Ex: Author’s (B.C. AAA) work on thermal 
conductivity of UO2

Basic Table search that made hierarchical 
structure  begins by clicking and selecting the 
major element of the compound in the periodic 
table of elements. 
You can search thermo-physical materials data 
of THERPRO easily using GUI, Pop-up 
window menu and screen button.

1) Click “U” in Element level

2) Select and click “UO2” in Compound level

3) Select and click “Thermal conductivity” in 
Property level

4) Select “Author” in Author level

5) Select “E5000775” in Report number listed 
in Report level

6) You can be retrieve if authorized about 
Bibliography data in Bibliography level

3. OVERVIEW OF THERPRO: DATA RETRIEVAL (cont)3. OVERVIEW OF THERPRO: DATA RETRIEVAL (cont)
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Index search

Index search begins by clicking and selecting 
the major element or material name of the 
compound in the Symbol of Compound in 
Index after Index pop-up window is entered

Ex: Author’s (B.C. AAA) work on thermal 
conductivity of UO2

1) Type “UO2” and select “thermal conductivity, 
Author”

2) Select “Author” in Author level

3) Select “E5000775” in Report number listed 
in Report level

4) You can be retrieve if authorized about 
Bibliography data in Bibliography level

You can see the element and compund list 
contained THERPRO DB and you can search 
the data of THERPRO DB easily using this 
retrieve if you know material name and 
chemical formula

Element
Level

Compound
Level

Property
Level

Author
Level

Report
Level

Bibliography
Level

UO2

Thermal
conductivity

Fukushima

E5000775
E5000789

Can be
retrieve if
authorized

Index
Search

U

Periodic Table

Enthalpy
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E5000069
E5000490

Can be
retrieve if

authorized

(U,Pu)O2

Thermal
diffusivity
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E5001932
E5001933

Can be
retrieve if
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Specific
heat
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E5000170
E5000227

Can be
retrieve if

authorized

3. OVERVIEW OF THERPRO: DATA RETRIEVAL (cont)3. OVERVIEW OF THERPRO: DATA RETRIEVAL (cont)
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Power search

Ex: Author’s (B.C. AAA) work on thermal 
conductivity of UO2

Power search can be easily done by typing 
the compound name or formula of interest, 
property of interest, author’s name, and/or 
year of publication in the upper middle area

1) Click “Index” and select “UO2 ”

2) Select “Author” in Author level

3) Select and click “Thermal conductivity” in 
Property level

4) Select “Author” in Author level

5) Select “E5000775” in Report number 
listed in Report level

6) You can be retrieve if authorized about 
Bibliography data in Bibliography level

You can search data of THERPRO 
conveniently if you know author’s name by 
using this retrieve

3. OVERVIEW OF THERPRO: DATA RETRIEVAL (cont)3. OVERVIEW OF THERPRO: DATA RETRIEVAL (cont)
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DEMONSTRATIONDEMONSTRATION

Power search

Basic search

Index search
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Fig 3. Homepage of THERPRO (Element level for Periodic Table retrieve)

1) Periodic Table search (Example: Author’s (B.C. AAA) work on thermal conductivity of UO2)

Click Here
(Periodic Table retrieve)
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Fig 4. Compound level for Periodic Table retrieve for UO2

1) Periodic Table search (Example: Author’s (B.C. AAA) work on thermal conductivity of UO2) cont.

Drag Here
(Periodic Table retrieve)
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Fig 5. Compound level for Periodic Table retrieve for UO2

1) Periodic Table search (Example: Author’s (B.C. AAA) work on thermal conductivity of UO2) cont.

Click Here
(Periodic Table retrieve)
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Fig 6. Property level for Periodic Table retrieve for UO2

Click Here
(Periodic Table retrieve)

1) Periodic Table search (Example: Author’s (B.C. AAA) work on thermal conductivity of UO2) cont.
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Fig 7. Author, Report, Bibliography level for Periodic Table retrieve for UO2

Click Here
(Periodic Table retrieve)

Select Here
(Periodic Table retrieve)

Select Here
(Periodic Table retrieve)

Drag Here
(Periodic Table retrieve)

1) Periodic Table search (Example: Author’s (B.C. AAA) work on thermal conductivity of UO2) cont.
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Fig 8. UO2 thermal conductivity plot based on the Fukushima’s work

1) Periodic Table search (Example: Author’s (B.C. AAA) work on thermal conductivity of UO2) cont.
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2) Index  search (Example: Author’s (B.C. AAA) work on thermal conductivity of UO2) 

Fig 9. Homepage of THERPRO for Index  retrieve

Click Here
(Index retrieve)
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Fig 10. Symbol list in Index retrieve for UO2

2) Index  search (Example: Author’s (B.C. AAA) work on thermal conductivity of UO2) cont.

Click Here
(Index retrieve)
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Fig 11. Compound list in Index retrieve for UO2

2) Index  search (Example: Author’s (B.C. AAA) work on thermal conductivity of UO2) cont.

Click Here
(Index retrieve)
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Fig 12. Compound list in Index retrieve for UO2

Click Here
(Index retrieve)

2) Index  search (Example: Author’s (B.C. AAA) work on thermal conductivity of UO2) cont.
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Fig 13. Author, Report, Bibliography level for Compound list retrieve for UO2

2) Index  search (Example: Author’s (B.C. AAA) work on thermal conductivity of UO2) cont.

Click Here
(Index retrieve)
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Fig 14. UO2 thermal conductivity plot based on the Fukushima’s work

2) Index  search (Example: Author’s (B.C. AAA) work on thermal conductivity of UO2) cont.
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Fig 15. Author list in Index retrieve for UO2

2) Index  search (Example: Author’s (B.C. AAA) work on thermal conductivity of UO2) cont.

Click Here
(Index retrieve)
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Fig 16. Author list in Index retrieve for UO2

2) Index  search (Example: Author’s (B.C. AAA) work on thermal conductivity of UO2) cont.
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3) Power Search
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• Supported by Korean government 
• Includes:

- Hardware and software
- DB management and operating system
- Index Search system: Author index search system
- DB system protection and user support system
- Materials re-categorization
- Advisory work group forum modification

• Fast Reactors, Gas Cooled Reactors, etc

• The THERPRO infrastructure would be made available to other groups interested in creating 
DBs for their data

System Upgrade

Creation of an Advisory Group to supervise the quality of the data included 

Data Update & Addition of WCR new data

Expanding the THERPRO DB to include materials from other reactor types

4. THERPRO UPCOMING ACTIVITIES4. THERPRO UPCOMING ACTIVITIES



International Atomic Energy Agency31

Thank you!Thank you!


