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CFD MODELING OF PERFORMANCE ENHANCEMENT FOR NUCLEAR 
RESEARCH REACTOR COOLING SYSTEM 

By 

ROSLI BIN DARMAWAN 

March 2015 

Chair: Nor Mariah Adam, PhD, PE.  

Faculty: Engineering 

 
The Reactor TRIGA PUSPATI (RTP), a pool-type research reactor started 
operation in 1982 with maximum steady state power of 1 MW is classified as a 
low flux research reactor with very limited applications. Many of such reactors 
have undertaken upgrading exercises to increase the capacity which involved 
the installation of higher capacity heat removal system. This approach requires 
higher cost as well as major modification of the reactor pool. Other alternatives 
which require less modification have been investigated.  

The RTP cooling pool operates on normal water at 32oC bulk temperature in 
laminar flow steady state condition, surrounded by adiabatic wall, floor and 
open top exposes to room temperature. The heat source comes from the 
reactor core at 550W/m2 heat flux and cooled down by natural convection. 
These conditions were modeled using CFD computational code FLUENT V6.3. 
The conservation equations for fluid flow, momentum, continuity and energy 
equation were solved numerically to predict the hydrodynamic and thermal 
behaviors of the model. The modeling of natural convection employed 
Boussinesq approximation model for the buoyancy term to achieve faster 
convergence. A prototype of 1/10th scale model was developed to verify the 
simulation results. A dimensional analysis using Buckingham  theorem was 
conducted to develop a dimensionless correlation to characterize the system 
and to ensure the geometric and kinematic similarity of the model. 

The simulation results showed similar temperature and velocity profiles with 
similar cases available in the literature. The measured data from the scaled 
model and the CFD simulation showed good agreement. The results reveal the 
flow regimes, temperature profile and the mechanism of the natural convection 
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formation inside the reactor cooling pool. Four (4) cooling optimization 
techniques were simulated at normal operating heat flux (550W/m2) and at 
higher heat flux of 1100W/m2 and 1650W/m2 to assess its cooling performance. 
The results show that the installation of in-pool pumps, conduction rods and 
low temperature cooling inside the existing pool system may be able to 
enhance the cooling capacity up to 1.5 to 3 times the normal heat flux; whereas 
the installation of in-pool heat exchanger only performed slightly better than 
normal operation. 
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia 
sebagai memenuhi keperluan untuk ijazah Doktor Falsafah 

 

PEMODELAN CFD UNTUK PENINGKATAN PRESTASI  
SISTEM PENYEJUK REAKTOR PENYELIDIKAN NUKLEAR 

 
Oleh 

ROSLI BIN DARMAWAN 

March 2015 

Pengerusi: Nor Mariah Adam, PhD, PE. 
 
Fakulti: Kejuruteraan 

Reaktor TRIGA PUSPATI (RTP), sebuah reaktor penyelidikan nuklear jenis 
kolam yang mula beroperasi pada 1982 dengan kuasa termal 1 MW, adalah 
dikelaskan sebagai reaktor fluks rendah yang mempunyai applikasi yang 
sangat terhad. Kebanyakan reaktor seumpamanya telah melalui proses 
penambahbaikan untuk meningkatkan kapasiti yang melibatkan pemasangan 
sistem pembuangan haba berkapasiti tinggi. Pendekatan ini melibatkan kos 
lebih tinggi dan pengubahsuaian besar ke atas kolam reaktor. Kaedah lain 
yang hanya memerlukan sedikit pengubahsuian telah dikaji.  

Kolam penyejukan RTP beroperasi dengan air biasa pada suhu 32oC, beraliran 
laminar dan berkeadaan mantap, dikelilingi dinding dan lantai adiabatik juga 
bahagian atas terbuka yang terdedah pada suhu bilik.  Punca haba adalah dari 
teras reaktor dengan fluks haba 550W/m2 dan disejukkan melalui proses 
olakan semulajadi. Keadaan ini telah dimodel menggunakan kod 
pengkomputeran CFD FLUENT V6.3. Persamaan keabadian aliran, 
persamaan momentum, persamaan keterusan dan persamaan tenaga 
diselesaikan untuk menjangka kelakuan hidrodinamik dan termal model 
tersebut. Pemodelan olakan semulajadi telah menggunakan model anggaran 
Boussinesq untuk terma apungan demi mencapai penyelesaian lebih pantas. 
Sebuah model prototaip berskala 1/10 telah dibangunkan untuk tujuan 
verifikasi keputusan simulasi. Analisa dimensi menggunakan teori Buckingham 
 telah dilaksanakan untuk membangun kolerasi tanpa dimensi bagi pencirian 
sistem juga memastikan kesamaan geometri dan kinematik model tersebut. 

Keputusan simulasi telah menunjukkan profil suhu dan halaju yang sama 
dengan kes-kes hampir serupa di dalam literatur. Data dari ujikaji model skala 
dan dari simulasi CFD telah menunjukkan persamaan yang baik. Keputusan 
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telah menunjukkan regim pengaliran, profil suhu dan mekanisma pembentukan 
olakan semulajadi di dalam kolam penyejukan reaktor. Empat (4) kaedah 
bantuan penyejukan telah disimulasi pada fluks haba operasi biasa (550W/m2) 
dan pada fluks haba lebih tinggi, 1100W/m2 dan 1650W/m2 untuk menilai 
keupayaan penyejukannya. Keputusan simulasi menunjukkan bahawa dengan 
kaedah pemasangan pam dalaman, rod konduksi dan penyejukan suhu rendah 
di dalam sistem kolam penyejuk sedia ada, telah meningkatkan keupayaan 
penyejukan 1.5 hingga 3 kali lebih baik dari fluks haba biasa; manakala 
pemasangan penukar haba dalaman hanya berprestasi lebih baik sedikit dari 
operasi biasa. 
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CHAPTER 1 
 
 

INTRODUCTION 
 
 

1.1  Background 
 
The first nuclear research reactor was officially operated on 2 December 1942 
in Chicago, U.S.A. At present, there are 246 research reactors in operation in 
about 58 countries around the globe (IAEAa, 2013). From the inception of 
International Atomic Energy Agency (IAEA) in 1957 the emphasis has always 
been on the safe operation of the reactors.  Much has been achieved in the 
development of safety guides and requirements for nuclear reactors from the 
operational practice and experience of the countries involved. The main 
objective is to ensure the safe operation of the nuclear reactors for the 
protection of health, life and property in the development and application of 
nuclear energy for peaceful purposes (IAEAb, 2013). 
 
 
However, worldwide publicity on a few nuclear accidents such as Three Miles 
Island, Chernobyl, Fukushima as well as the notorious Hiroshima and Nagasaki 
bombing have always bring about general public fear on anything related to 
nuclear.  Most findings on the nuclear reactors accidents are closely related to 
the reactor cooling system (Saenko, 2011, Hiroyashu, 2007, Balonov, 2007). In 
Three Miles Island case, the defective instrumentation has resulted in 
operators‟ error which eventually led to the melting of part of the reactor core 
due to lack of coolant inside the reactor. Later in 1986, the worst nuclear 
accident happened in Chernobyl nuclear reactor.  A nuclear explosion had 
ruptured the reactor vessel and the reactor building, which released large 
amount of radioactive contaminant to the surrounding area. This radioactive 
pollutant was then spread to the Western Soviet Union, Eastern Europe, 
Western Europe, Northern Europe, and Eastern North America. Ukraine, 
Belarus and Russia received the most contamination resulted in the evacuation 
and resettlement of about 336,000 people (WNA, 2013).  The sequence of 
event in the accident revealed that the flaw in the control rod design had initially 
reduced the amount of coolant present, which means that the shut-down 
actually increased the reaction rate.   This had led to energy spike and 
damaging some of the fuel rods. The fuel rod fragments prevented the insertion 
of the control rods, thus unable to stop the reaction which eventually led to the 
nuclear explosion (WNA, 2009 and IAEA, 1992). 
 
The latest unfortunate accident of Fukushima Daiichi has also rendered the 
same story. The 9.0 Richter scale earthquake has flooded the nuclear facility 
and damaging all the power supply systems. Without power supply, all 
emergency cooling systems failed to operate and decreasing the coolant level 
inside the core. Part of the fuel rods believed to have been melted and some of 
the radioactive contaminants were released inside the building. Later, several 
hydrogen explosions have damage the reactor building and released the 
pollutant to the surrounding area (aWNA, 2014). Thus, taking the lesson from 
the above accidents, the most emphasized area in nuclear reactor safety 
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analysis is the loss of coolant flow accident (LOFA) and loss of coolant 
accident (LOCA) (Nuclear Malaysia, 2008). Any effort to further analyse the 
cooling behavior of a reactor pool would be beneficial to understand its 
mechanics throughout an operation of the reactor which will enable necessary 
action or modification to be taken if the need arise.  
 
 
The above discussion on nuclear accidents showed that one of the most 
important safety features in nuclear reactor design is its cooling system. The 
study or analysis on cooling systems involves thermal and hydraulics 
mechanism of the cooling process. It involves the study on the heat transfer 
process inside the reactor core. It also involves the hydraulics behavior of the 
coolant fluid as a result of the thermal process and the effect of dimensional 
configuration inside the system. The process could be in a single or multi-
phased coolant fluid. The process may happen inside a complex structure and 
involves multi-components. Because of the potentially complicated nature of 
thermal and hydraulic engineering analysis, the methods used to simulate the 
behavior of the thermal and fluid flow usually involve complex computational 
modeling and simulation. 
 
 
In the early development of nuclear reactor the investigation and analysis were 
conducted by analytical calculations and physical experimentations. Later, with 
the emergence of computing technology, 1D system codes were widely used 
until the last decade. The lack of detail predictions especially on component 
and physical level has attracted the usage of 3D simulation codes to nuclear 
reactor safety analysis. While CFD codes have been widely used outside the 
nuclear industry, it is yet to be developed to achieve the necessary credibility in 
nuclear industry. Thus, the use of CFD simulation in any of nuclear reactor 
case study would contribute toward the development of CFD usage in the 
nuclear industry. 
 
 
1.2  Problem Statement 
 
Malaysia started to construct its own nuclear research reactor in 1972 and 
completed for operation in 1982. The Reactor TRIGA PUSPATI (RTP) is the 
only nuclear research reactor in the country. It is an open pool cooling type, 
with thermal capacity of 1 Mega Watt. The reactor is used for nuclear research 
application and educational purposes. The safe operation of the reactor is 
under the jurisdiction of the Atomic Energy Licensing Board (AELB) with the 
assistance from International Atomic Energy Agency (IAEA). Among the most 
important report that is required by the licensing authority is the Safety Analysis 
Report (SAR).  
 
 
Malaysian RTP has the first Safety Analysis Report (SAR) back in 1983. The 
analysis was based on the manufacturer‟s initial analysis. Most of the content 
based on qualitative analysis and lack of quantitative supports (PUSPATI, 
1983). The second and subsequent revisions were conducted in 2003, 2004, 
2005, 2007 and 2008. Again, the specific analysis on reactor safety was not 
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changed. Recently in 2011 another revision was conducted. Unfortunately 
there was no actual quantitative analysis conducted on the present 
configuration of the reactor. After more than 30 years in operation, the fuel 
configurations have been changed several times to maintain the desired power 
level. The safety analysis for the SAR is still based on the manufacturer‟s 
analysis back in 1983. Moreover, some of the computational analysis 
conducted using obsolete computer codes (Nuclear Malaysia, 2008). Thus, the 
safety analysis does not represent the present state of the reactor. In order to 
understand the actual condition of the reactor, the relevant quantitative analysis 
shall be conducted. SAR analysis required for research reactor consists of 
comprehensive analysis on each potential risk ranges from electrical power, 
reactor operating systems including primary and secondary systems, reactor 
auxiliary system, support systems, containment building as well as 
environmental factors surrounding the reactor. However, the most severe 
condition which needs to be analysed for most reactors are the loss of flow 
accident (LOFA) and loss of coolant accident (LOCA). These two conditions 
occurred when the reactor began to lose its cooling capability. Thus, the study 
on the reactor cooling system would be a novel effort to actually understand the 
safety condition of PUSPATI TRIGA research reactor. It will also become a 
credible supporting data for the current RTP‟s SAR. 

 
One of the shortcomings of the current RTP is its low neutron flux which offers 
limited research and development applications. There are planning to upgrade 
the reactor power in order to produce higher neutron flux (Iorgulis et. al., 2011, 
Hairi et. al., 2011). A higher power reactor would require bigger cooling pool to 
control the core temperature. This will incur additional cost as well as 
construction space. In order to avoid these additional requirements a technical 
feasibility study has to be conducted to enhance the cooling system to 
accommodate for a higher flux requirements. 

 
In view of these two prevailing issues, there is a need to conduct quantitative 
analysis on the reactor cooling pool condition for safety assessment as well 
and enhancement study on the current cooling system to cater for higher flux 
reactor. 
 
 
1.3  Objectives 
 
Taking into account the previous studies conducted by Ravnik (1995), Iorgulis 
et. al. (2010) and M. Hairieb et. al. (2011) on the requirement of neutron flux 
and the required cooling capacity for RTP upgrading, the following objectives 
are established.  
 
 
The main objective of this project is to improve the cooling capacity to at least 
twofold of the existing reactor cooling pool capacity, to enable it to be used for 
higher flux reactor, and to come up with a quantitative analysis on the 
characteristics and behavior of the RTP pool cooling system. 
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The above will be accomplished through the following specific objectives: 
 

1. To characterize the thermal and dynamics properties of the reactor 
core and reactor pool under the present core configuration.  

 
2. To model and simulate the reactor core and reactor pool behavior 

using computational fluid dynamics method to investigate the the 
thermal and dynamics behavior of the cooling system.  

 
3. To verify the simulation model through an experimental investigation on 

the thermal behavior of a scale model of the reactor pool cooling 
system under the present operating condition of RTP.  

 
4. To enhance the cooling capacity of the current reactor cooling pool to 

at least twice the current capacity to be used for higher flux reactors by 
manipulation of the present pool conditions and dynamics of the 
cooling water. 

 
 
1.4  Scope and Limitations 
 
The following are the scope and limitation of the study based on the actual 
simulation and experimental condition. 
 
 
1. The simulation study is conducted only to the reactor pool and its 

components rather than the whole reactor cooling system which 
consists of other components such as the heat exchanger, cooling 
tower, purification system and the pipes and valves. 

 
2. The reactor operation is assumed at maximum power and operated in 

steady state condition where the highest heat flux would be produced. 
 

3. The study is on single phase fluid condition as it is the normal 
operating condition of Reaktor TRIGA Puspati (RTP). 
 

4. In general, the pool system is at laminar state condition under normal 
operation. However, any other additional mechanisms introduced into 
the system may change this condition, which will have to be 
investigated further and accounted for. 
 

5. The simulation is limited to the available computational power and 
capacity. 
 

6. The study is limited to the experimental model capacity, operating 
condition, control parameters and instrumentation technical 
specifications. 
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1.5  Significance of the Study 
 
The feasibility study to use existing Reactor TIGA PUSPATI (RTP) cooling pool 
system for a higher flux reactor is part of the effort to improve the safety of the 
reactor. This effort may have several impacts to the industry, the reactor 
engineering community as well as the natural convection field. 
 
 
As mentioned earlier most findings on nuclear reactor accidents are closely 
related to the reactor cooling system (Saenko, 2011, Hiroyashu, 2007, 
Balonov, 2007). Thus, the understanding of the behavior of the reactor pool 
cooling system which is part of this study, is very important to ensure the 
further development and improvement on safety system of nuclear reactors. 
 
 
Most of the research reactors undergoing power or flux upgrading have 
increased the primary and secondary cooling capacity through replacement of 
heat exchangers, cooling towers and piping circuits (Zulqurnain et. al, 2009; 
Toszer, 2009; Israr et. al, 2009; Yazid et. al, 2009). This will incur additional 
cost as well as new space requirement. The study to enhance the pool cooling 
capacity of current RTP without increasing all the auxiliary equipments for 
higher flux reactor, would bring about a new system application which will 
benefit the research reactor community in upgrading activities as well as for 
new research reactor designs. 
 
 
The study for RTP cooling pool enhancement involved the understanding of the 
dynamics of the heat and mass transfer inside the system which is mainly 
based on natural convection process. A review on present natural convection 
works as discussed in detail in section 2.11 of Chapter 2, revealed that most of 
the studies are done on rectangle cases with external heat sources; and very 
few cases on cylindrical shape. The study on RTP will not only contribute to the 
expansion of the study area but also venturing into a new unique configuration 
of natural convection study. 
 
 
The following are the direct and indirect output from the study that will 
contribute to the nuclear reactor technology and natural convection technology: 

 The direct output of the study would be the baseline data on the 
characteristic of Reactor TRIGA Puspati core and pool cooling 
system under normal operating condition. 

 
 A novel CFD model of RTP Pool Cooling System which could be 

used for further analysis of the reactor safety as well as other similar 
TRIGA reactors. 

 
 A novel thermal study on open top vertical cylinder with internal heat 

source. 
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 A proposed system for cooling enhancement to be used by the same 
pool configuration for a higher power reactor. 

 
 A set of new heat transfer correlations (HTC) for the unique case and 

enhancement techniques established. 
 

 AUTOLISP codes for basic setting of RTP modeling scheme for 
natural convection simulation. 

 
 

The output and data obtained from the study would be useful not only for the 
RTP development, but also as a baseline data for further development of 
nuclear reactors either to upgrade into higher power or for future design of 
nuclear power plant. 
 
 
The safety management on major facility such as Puspati TRIGA reactor would 
be improved further with the experience gained in conducting the study. The 
present condition, in the absence or lack of fundamental study on the reactor 
system, any evaluation in regard of safety has usually conducted based on 
superficial judgment. Thus, the quantitative data obtained would assist further 
understanding of the system safety requirements. 
 
 
The relation between Puspati TRIGA reactor or Nuclear Malaysia as a research 
reactor operating organization with other safeguard counterparts will be 
improved with the novel effort to conduct real quantitative study on the reactor 
present operating condition pertaining to the safety condition of the reactor.  
This may bring more benefit to Nuclear Malaysia in term of technical and 
financial supports from those organizations for any future undertakings. 
 
 
1.6  Thesis Layout 
 
Chapter one contains the introduction, problem statement, objectives, scope 
and limitations, output and benefit of the research. Chapter two includes a 
critical review on previous works and explains the related nuclear reactor 
technology which includes the safety system, application, modeling and the 
parameters affecting the system. A review on the recent works on natural 
convection has also been conducted. Chapter three and four presents the 
theoretical aspect and methodology involved throughout the study.  It covers 
the numerical theory, modeling scheme, solver scheme, model validation 
methods as well as the experimental set up and procedures.  The dimensional 
analysis method of the experimental model and cooling enhancement method 
was also discussed. Chapter five discusses the results of the study which 
includes the results of the dimensional analysis, development of heat transfer 
correlations, the modeling validation and verification, experimental results, 
natural convection modeling, cooling enhancement regimes and the developed 
modeling scheme codes.  Finally, chapter six contains the conclusions and 
recommendations for future works.  



© C
OPYRIG

HT U
PM

123 
 

REFERENCES 
 
 
Akbar, M.K., Rahman, M. and Ghiaasiaan, S.M. (2009). Particle transport in a 

small square enclosure in laminar natural convection. Aerosol Science, 
2009:40, p747-761. doi:10.1016/j.jaerosci.2009.04.007. 

 
Ambarita, H., Kishinami, K., Daimayura, M., Saitoh, T., Takahashi, H. and 

Suzuki, J. (2006). Laminar natural convection heat transfer in air filled 
square cavity with two insulated baffles attached to its horizontal walls. 
Thermal Science and Engineering, Vol 14 No 3, 2006. p35-46.  

 
Amer Nordin Idrus, (1994). Analisis Dimensi, Teori dan Penggunaan Dewan 

Bahasa Pustaka, Kuala Lumpur. ISBN 983-62-3904-9. 
 
Andreani, M., Haller, K., Heitsch, M., Hemström, B., Karppinen, I., Macek, J., 

Schmid, J., Paillere, H., Toth, I. (2008). Benchmarking of CFD Codes 
for Application to Nuclear Reactor Safety. Nuclear Engineering and 
Design, Volume 238, Issue 3, March 2008, Pages 502-513. 
doi:10.1016/j.nucengdes.2007.01.021 

 
Angele, K., Odemark, Y., Cehlin, M., Hemstrom, B., Hongstrom, C.M., 

Henriksson, M., Tinoco, H., Linqvist, H. (2011). Flow mixing inside a 
control-rod guide tube – Experimental tests and CFD simulations, 
Nuclear Engineering and Design, 2011:241. p4803–4812. 

 
Anglart, H. and Nylun, O,. (1996)dCFD application to prediction of void 

distribution in two-phase bubbly flows in rod bundles. Nuclear 
Engineering and Design 1996:163. p81-98. Elsevier-ssdi 0029-
5493(95)01160-9. 

 
Anil,S.L. and Kumar,V.A. (2013) Numerical Prediction of Natural Convection in 

a Vertical Annulus Closed at Top and Opened at Bottom, Heat Transfer 
Engineering, 34:1, 70-83, DOI:10.1080/01457632.2013.695214 

 
aANSYS, (2006), Chapter 25: Using the solver, FLUENT V6.3 User Manual. 

Fluent Inc. 
 
bANSYS, (2006), Chapter 13: Modeling Heat Transfer, FLUENT V6.3 User 

Manual. Fluent Inc. 
 
aANSYS, (2009), Chapter 1: Basic Fluid Flow,  ANSYS FLUENT 12 Theory 

Guide. ANSYS Inc. April 2009. 
 
bANSYS, (2009), Chapter 5: Heat Transfer,  ANSYS FLUENT 12 Theory 

Guide. ANSYS Inc. April 2009. 
 
Atayilmaz, S.O., (2011), Experimental and numerical study of natural 

convection heat transfer from horizontal concentric cylinders,  
International Journal of Thermal Sciences, 50:p1472-1483. 
doi:10.1016/j.ijthermalsci.2011.03.019. 

http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DAndreani,%2520M.%26authorID%3D7005023682%26md5%3Db116351a0b2c2359d6d80994b3263ed5&_acct=C000012478&_version=1&_userid=152286&md5=c1ef7f71b52db804ffd596931be0bbe7
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DHaller,%2520K.%26authorID%3D23501433000%26md5%3Db92a281ead70f6d89f415908ce6e5fc8&_acct=C000012478&_version=1&_userid=152286&md5=9f152677dab4f000b44b637a6f89d3fd
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DHeitsch,%2520M.%26authorID%3D6603446549%26md5%3Da18d08c5eff43c284dd42b865714c148&_acct=C000012478&_version=1&_userid=152286&md5=1dd9428198e2f8f29475fa483ccfa5aa
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DHemstr%25C3%25B6m,%2520B.%26authorID%3D6506371444%26md5%3D4aa2aa397726716c144272748c70f1ad&_acct=C000012478&_version=1&_userid=152286&md5=8e55a845e817215f62dc67b1b75e2f79
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DKarppinen,%2520I.%26authorID%3D16238901100%26md5%3D4e6bcd0cca4d067eefc0c3c94d9c1674&_acct=C000012478&_version=1&_userid=152286&md5=9dd17fae2137dbb8ca6be1e02323f337
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DMacek,%2520J.%26authorID%3D24477605800%26md5%3Dc6e4486e5c135a719cec8f1d5e1e6e49&_acct=C000012478&_version=1&_userid=152286&md5=297a9897d5891c9f6942bd4b53dda657
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DSchmid,%2520J.%26authorID%3D7203062437%26md5%3D88dfcdd8ac4dfe2c32f4c9f63df306ea&_acct=C000012478&_version=1&_userid=152286&md5=12d2aead5611bfca5b8577c1a7e343e5
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DPaillere,%2520H.%26authorID%3D6603592269%26md5%3D8e34063aed1db4a753156f5c3486aca3&_acct=C000012478&_version=1&_userid=152286&md5=63867d544bba4268da9e46491cafb49b
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DToth,%2520I.%26authorID%3D7103307476%26md5%3Dd68218fb6c1ac635c823671a9d8ea8eb&_acct=C000012478&_version=1&_userid=152286&md5=7075ba7ddf7104d8dd9d31383e2d176f
http://www.sciencedirect.com/science/journal/00295493
http://www.sciencedirect.com/science/journal/00295493
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0029549308X00032&_cid=271381&_pubType=JL&view=c&_auth=y&_acct=C000012478&_version=1&_urlVersion=0&_userid=152286&md5=c55550928d527c53d75d2e3863d1001e
http://dx.doi.org/10.1016/j.nucengdes.2007.01.021


© C
OPYRIG

HT U
PM

124 
 

 
Babu, B., Ramanathan, V., Rajendran, B., Ramalingam, P.V., Raj, B. (2009). 

Proposed modernization and refurbishment of instrumentation and 
control systems of the FBTR and Kamini Reactors in India. In IAEA-
TECDOC-1625: Research Reactor Modernization and Refurbishment , 
August 2009. Vienna Austria, IAEA. p95-113. ISBN 978–92–0–
109609–8. 

 
Bahrami, M. (2008). Natural Convection. Simon Fraser University, CA. 
 
Bairi, A., Pernia, E.Z., Garcia de Maria, J.M. (2014). A review on natural 

convection in enclosures for engineering applications. The particular 
case of the parallelogrammic diode cavity, Applied Thermal 
Engineering, 2014:63. p304-322. 

 
Bakker, A. (2008). Solution method: Applied Computational Fluid Dynamics. 

Dartmouth College 
 
Balonov, M.I. (2007). The chernobyl forum: Major findings and 

recommendations. Journal of Environmental Radioactivity, 96(1-3), 6-
12. doi:10.1016/j.jenvrad.2007.01.015 

 
Banjare, Y.P., Sahoo, R.K., Sarangi, S.K. (2010). CFD simulation and 

experimental validation of a GM type double inlet pulse tube 
refrigerator, Cryogenics 2010, doi:10.1016/j.cryogenics.2010.01.013. 

Basit, M.A., Rafique, M., Chungtai, I.R. and Inayat, M.H. (2007). Computer 
simulation of natural convection heat transfer from an assembly of 
vertical cylinders of PARR-2. Applied Thermal Engineering 27 (2007). 
p194–201. 

 
Bera, P. and Khalili, A. (2007). Stability of buoyancy opposed mixed convection 

in a vertical channel and its dependence on permeability. Advances in 
Water Resources, 2007:30, p2296–2308. 
doi:10.1016/j.advwatres.2007.05.003 

 
Berger, D.E. (2003). Introduction to Multiple Regression. Claremont Graduate 

University, CA. 
 
Bernard, J.A. and  Lin Wen Hu. (2001). Numerical model of MIT research 

reactor. IEEE Transcation on Nuclear Science, Vol 8,  January 2001. 
IEEE  p27-3 27-10. 

 
Berton., J.J., (1989). An Experimental Investigation of Natural and Combined 

Convection from an Isothermal Horizontal Plate. Master Thesis in 
University of Illinois at Urbana-Champaign, Urbana, Illinois. 

 
Bestion, D. (2010). Extension of CFD codes applications to two phase safety 

problems. Nuclear Engineering and Technology, Vol 42 No 4 August 
2010, p365-376 

 
 



© C
OPYRIG

HT U
PM

125 
 

Bestion, D. (2004). Recommendation on Use of CFD Codes for Nuclear 
Reactor Safety Analysis. 5th

 EURATOM Framework Program 1988-
2002, Key Action: Nuclear Fission. European Commission, September 
2004. 

 
Bhuiyan, S. I., Mondal, M. A. W., Rahman, M., Sarker, M. M., Shahdatullah, M. 

S., ML Huda, M. L. Q., Chakroborty, T. K., and Khan, M. J. H. (2007). 
Criticality and Safety Parameter Studies for Upgrading 3MW TRIGA 
MARK II Research Reactor  and Validation of Generated Cross Section 
Library and Computational Method. IAEA-SM-360/23. XA9952348. 

 
Bieder, U. and Graffard, E. (2008). Qualification of the CFD code Trio U for full 

scale reactor applications. Nuclear Engineering and Design, 2008:238. 
p671–679 

 
Bock, H. and Villa, M. (2009). Experience with modernization and 

refurbishment of the Vienna TRIGA Mark II reactor I & C system. In 
IAEA-TECDOC-1625: Research Reactor Modernization and 
Refurbishment , August 2009. Vienna Austria, IAEA. p115-119. ISBN 
978–92–0–109609–8 

 
Bonkeffa, D., Boumaza, M., Francious, M.X., Pellerin, S. (2001). Experimental 

and numerical analysis of heat losses in a liquid nitrogen cryostat, 
Applied Thermal Engineering Vol 21, 2001. p967-975 

 
Bousbia-salah,  A.,Brahim Meftah , Tewfik Hamidouche, El Khider Si-Ahmed. 

(2006). A Model for the analysis of loss of decay heat removal during 
loss of coolant accident (LOCA) in MTR pool type research reactor. 
Annals of Nuclear Energy, 2006:33. p405-414. 
doi:10.1016/j.anucene.2005.12.001. 

 
Boyd, C., Skarda, R., (2014). CFD predictions of standby liquid control system 

mixing in lower plenum of a BWR. Nuclear Engineering Design, 
2014.02.007. In press. 

 
Boyle, M.T. (2001). Dimensional analysis for package designer. Electronic 

Coolings, August 2001. 
 
Brysbaert, M. (2011). Chapter Seven: Multiple Regression. Basics Statistics for 

Physiologists. Macmillan Publishers Limited, p205-220. ISBN10: 0-230-
27542-7. 

 
Buongiorno, J., L.W. Hu, L.W., Apostolakis, G., Hannink, R., Lucas, T., Chupin, 

A. (2009). A feasibility assessment of the use of nanofluids to enhance 
the in-vessel retention capability in light-water reactors, Nuclear 
Engineering and Design, Volume 239, Issue 5, May 2009, Pages 941-
948. doi:10.1016/j.nucengdes.2008.06.017 

  

http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DBuongiorno,%2520J.%26authorID%3D7006297540%26md5%3Dfd566ade85464dc5cc99214d9f70fd95&_acct=C000012478&_version=1&_userid=152286&md5=260efe5811d50c74e97459cf63ea5316
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DBuongiorno,%2520J.%26authorID%3D7006297540%26md5%3Dfd566ade85464dc5cc99214d9f70fd95&_acct=C000012478&_version=1&_userid=152286&md5=260efe5811d50c74e97459cf63ea5316
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DHu,%2520L.W.%26authorID%3D35239988800%26md5%3D986cef6b0d273bd52d373c2539a9325d&_acct=C000012478&_version=1&_userid=152286&md5=874b2ccd7e2e482d96660fb33a5f7bb0
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DApostolakis,%2520G.%26authorID%3D7004974240%26md5%3D1eebf7728490fd1fb4333603476641ad&_acct=C000012478&_version=1&_userid=152286&md5=e3a062ab781f39d5ea3e89f9076a21f6
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DHannink,%2520R.%26authorID%3D24080375800%26md5%3D1e35bb5c320cc6ed36ecb3b5f7acdbcd&_acct=C000012478&_version=1&_userid=152286&md5=276978a8fee768e7a5775a7369b0f9aa
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DLucas,%2520T.%26authorID%3D15521561100%26md5%3D988885abb9e5e186aa559b79a21c0f05&_acct=C000012478&_version=1&_userid=152286&md5=5c34d74db3c5fb65f19ea6ad5546fcbe
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DChupin,%2520A.%26authorID%3D24597568900%26md5%3D3d9bc864353d5078fb17a6223671284b&_acct=C000012478&_version=1&_userid=152286&md5=f21b600e286e647f5693924d49e6736d
http://www.sciencedirect.com/science/journal/00295493
http://www.sciencedirect.com/science/journal/00295493
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0029549309X00051&_cid=271381&_pubType=JL&view=c&_auth=y&_acct=C000012478&_version=1&_urlVersion=0&_userid=152286&md5=02da84bb1d8a51d2dd04ea94a0c20271
http://dx.doi.org/10.1016/j.nucengdes.2008.06.017


© C
OPYRIG

HT U
PM

126 
 

 
Boyle, M.T., (2001). Dimensional Analysis for Package Designer. Electronic 

Cooling, August 2001. 
 
Braga, W., (2011). Similitude and Theory of Model. Experimental Mechanics 

2011, EOLLS, New York. 
 

Capone, L.,  Hassan, Y. A., Vaghetto, R. (2011). Reactor cavity cooling system 
(Rccs) experimental characterization, Nuclear Engineering and Design  
2011. doi:10.1016/j.nucengdes.2011.07.043 
 

Chongkum, S. (2002).The present situations and perspectives on utilization of 
research reactors in Thailand. Physica B: Condensed Matter, Volume 
311, Issues 1-2, January 2002, Pages 23-28.  

Clausing, A.M., (1989). An Experimental Investigation of Natural Convection 
from an Isothermal Horizontal Plate. ASME Journal of Heat Transfer, 
November, 1989. 

 
Clery, D. (2011). News  & Analysis: Current Designs Address Safety Problems 

in Fukushima Reactors. Science Magazine, Vol 331, 25 March 2011. 
American Association for Advancement of Science (AAAS). 

 
COSMOL. (2011). Heat transfer by free convection. COSMOL Inc. 
 
Costa, A.L., L. Reis, P.A., Pereira, C., F. Veloso, M.A., Mesquita, A.Z.,Soares, 

H.V. (2010). Thermal hydraulic analysis of the IPR-R1 TRIGA research 
reactor using a RELAP5 model. Nuclear Engineering and Design, 
Volume 240, Issue 6, June 2010, Pages 1487-1494 . 
doi:10.1016/j.nucengdes.2010.02.012 

 
Coussirat, M., Guardo, A., Jou, E., Egusquiza, E., Cuerva, E., Alavedra, P., 

(2008),  Performance and influence of numerical sub-models on the 
CFD simulation of free and forced convection in double-glazed 
ventilated facades,  Energy and Buildings, 40:p1781–1789. 
doi:10.1016/j.enbuild.2008.03.009. 

 
Currie and Dekker, M. (2002). Chapter10: Bouyancy Driven Flow. Fundamental 

Mechanics of Fluid  Vol 154. pp333-338. CRC Press, New York. 
 
Deendarlianto, Höhne, T., Apanasevich, P., Lucas, D., Vallée, C., & Beyer, M. 

(2012). Application of a new drag coefficient model at CFD-simulations 
on free surface flows relevant for the nuclear reactor safety analysis. 
Annals of Nuclear Energy, 39(1), 70-82. 
doi:10.1016/j.anucene.2011.09.010 

 
Delorme, T.V. and De Vries, J.W. (2009). Modernization and refurbishment at 

the Hoger Onderwijs reactor. In IAEA-TECDOC-1625: Research 
Reactor Modernization and Refurbishment , August 2009. Vienna 
Austria, IAEA. p121-128. ISBN 978–92–0–109609–8 

  

http://www.sciencedirect.com/science/journal/00295493
http://dx.doi.org/10.1016/j.nucengdes.2011.07.043
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DCosta,%2520Antonella%2520L.%26authorID%3D7401876820%26md5%3D69ec559d96f8a2498cf8fa803812fde7&_acct=C000012478&_version=1&_userid=152286&md5=487fb66f2ac67771322a9fff6297a21c
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DReis,%2520Patr%25C3%25ADcia%2520Am%25C3%25A9lia%2520L.%26authorID%3D35739191600%26md5%3D1b24a264887f1645bca70d118c652cb7&_acct=C000012478&_version=1&_userid=152286&md5=6fb218dc82883dff328ad2c7eaf9a265
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DPereira,%2520Cl%25C3%25A1ubia%26authorID%3D7202964436%26md5%3D9ba52c494020fff7d63f719f32981064&_acct=C000012478&_version=1&_userid=152286&md5=e1db5fe6074391a4fb74ae46f9f21d0d
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DVeloso,%2520Maria%2520Auxiliadora%2520F.%26authorID%3D15827151700%26md5%3Dd3536106d6a1bce804a8b7d5be2ff2f7&_acct=C000012478&_version=1&_userid=152286&md5=248b00ebfa72a66687d3011a7891396b
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DMesquita,%2520Amir%2520Z.%26authorID%3D21743051000%26md5%3D29ebe184ebb558db2f7a0c2610d924bb&_acct=C000012478&_version=1&_userid=152286&md5=84dce4ae9553ead4ad14c2aa6303d38b
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DSoares,%2520Humberto%2520V.%26authorID%3D35739034200%26md5%3D4595108e332eb1181cb12ca7783ce8a8&_acct=C000012478&_version=1&_userid=152286&md5=9c2e31b01494252ab791324fe2e94be0
http://www.sciencedirect.com/science/journal/00295493
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0029549309X0018X&_cid=271381&_pubType=JL&view=c&_auth=y&_acct=C000012478&_version=1&_urlVersion=0&_userid=152286&md5=a5684eb26bce633911fdae4578dc275c
http://dx.doi.org/10.1016/j.nucengdes.2010.02.012


© C
OPYRIG

HT U
PM

127 
 

 
Demir, H. (2010). Experimental and numerical studies of natural convection 

from horizontal concrete cylinder heated with a cylindrical heat source, 
International Communications in Heat and Mass Transfer, Volume 37, 
Issue 4, April 2010, Pages 422-429. 

 
Dimmick, G.R., Chatoorgoon, V., Khartabil,  and Duffey, R.B. (2002). Natural-

convection studies for advanced CANDU reactor concepts. Nuclear 
Engineering and Design 2002:215. p27–38. 

 
Doering, C.R. and Gibbon, J.D. (2004). Section 1.5: Thermal convection and 

Boussinesq equations (pp18-21). Applied Analysis of Navier Stokes 
Equations. University of Cambridge, New York 

 
Du Toit, C. G. Rousseau P.G., Greyvenstein, G.P. and Landman, W.A. (2006), 

A systems CFD model of a packed bed high temperature gas-cooled 
nuclear reactor, International Journal of Thermal Sciences 45:70–85. 
doi:10.1016/j.ijthermalsci.2005.04.010 

 
Elfakie, A.S. (2008). Experimental investigation and numerical simulation of 

ohmic heating for liquid pasteurization under laminar condition. PhD 
Thesis, University Putra Malaysia. 

 
El-Morshedy, S.E. (2011). Prediction, analysis and solution of the flow 

inversion phenomenon in a typical MTR-reactor with upward core 
cooling, Nuclear Engineering and Design 2011:241. p 226–235. 
doi:10.1016/j.nucengdes.2010.10.006 

 
Erradi, L. and Essadki, H. (2001). Analysis of safety limits of the Moroccan 

TRIGA MARK II research reactor. Radiation Physics and Chemistry 61 
(2001) 777–779.  

 
Figliola and Beasley, D.E. (1991). Theory and Design for Mechanical 

Measurements, John Wiley & Sons, New York. 
 
aFLUENT. (2006). Chapter 3: Meshing Strategy, Gambit Modeling Guide, 

FLUENT Inc., March 2006. 
 
bFLUENT. (2006). Chapter 4: Specfying Zone Types, Gambit Modeling Guide, 

FLUENT Inc., March 2006. 
 
cFLUENT. (2006). Chapter 7: Boundary Condition, FLUENT v6.3 User Guide, 

FLUENT Inc., September 29, 2006. 
 
dFLUENT. (2006). Chapter 8: Physical Properties, FLUENT v6.3 User Guide, 

FLUENT Inc., September 29, 2006. 
 
eFLUENT. (2006). Chapter 13: Modeling Heat Transfer, FLUENT v6.3 User 

Guide, FLUENT Inc., September 29, 2006. 
 

http://www.sciencedirect.com/science/article/pii/S0149197011001661#bbib10#bbib10


© C
OPYRIG

HT U
PM

128 
 

fFLUENT. (2006). Chapter 25: Solver, FLUENT v6.3 User Guide, FLUENT Inc., 
September 29, 2006. 

 
Fluke, (2009), IR-FlexCam Thermal Imager, model Ti45, User Manual. Fluke 

Corporation, Washington, USA. 
 
Fouquet,  D.M., Razvi, J., Whittemore, W.L., (2003), TRIGA research reactors: 

A pathway to the peaceful applications of nuclear energy,  Nuclear 
News, November 2003, p46-56. General Atomics, San Diego, 
California. 

 
Fricano, J.W. & Baglietto,E. (2014). A quantitative CFD benchmark for Sodium 

Fast Reactor fuel assembly modeling, Annals of Nuclear Energy, 
2014:64. p32–42. 

Frisch, W., & Gros, G. (2001). Improving the safety of future nuclear fission 
power plants. Fusion Engineering and Design, 56-57(0), 83-93. 
doi:10.1016/S0920-3796(01)00238-1  

 
Ganguli, A. A., Pandit, A. B., Joshi, J. B., Vijayan, P. K. (2011). Hydrodynamic 

and heat transfer characteristics of a centrally heated cylindrical 
enclosure: CFD simulations and experimental measurements, 
Chemical Engineering Research and Design, 89:2011. p2024-2037. 

 
Gao, S., Leslie, D. C., & Hewitt, G. F. (2008). Improvements to the modelling of 

two-phase flow and heat transfer in a transient nuclear reactor analysis 
code. Applied Thermal Engineering, 28(8-9), 915-922. 
doi:10.1016/j.applthermaleng.2007.07.004. 

 
Garland, W.J. (2004). Fuel – Coolant Heat Transfer. Department of 

Engineering Physics, McMaster University, Hamilton, Ontario, Canada. 
 
Gastelurrutia,J.,  Ramos, J.C., Larraona, G.S., Rivas,  A., Izagirre, J., Luis del 

Río, (2011),  Numerical modelling of natural convection of oil inside 
distribution transformers,  Applied Thermal Engineering 31:p493-505.  
doi:10.1016/j.applthermaleng.2010.10.004 

 
General Atomics. (2011). TRIGA Nuclear Reactors. General Atomics 2011. 
 
Greenlief, M. (2010). Using Excel for Regression Analysis. University of 

Missouri, Columbia. 
 
Giampietro, F. (2004). Effect of viscous dissipation on the optimization of the 

heat transfer in internally finned tubes, International Journal of Heat 
and Mass Transfer, Volume 47, Issues 14-16, July 2004, Pages 3003-
3015. 

 
Groudev, P.P. , Georgieva, E.L. (2010). Loss of „Core cooling‟ at low power 

and cold condition of VVER-1000/V320, Progress in Nuclear Energy, 
Volume 52, Issue 2, March 2010, Pages 229-235. 
doi:10.1016/j.pnucene.2009.06.017  

 

http://www.sciencedirect.com/science/article/pii/S0017931004000882?_alid=1808018453&_rdoc=15&_fmt=high&_origin=search&_docanchor=&_ct=14184&_zone=rslt_list_item&md5=ac9d3ba349a75c729f8beac275befb51
http://www.sciencedirect.com/science/article/pii/S0017931004000882?_alid=1808018453&_rdoc=15&_fmt=high&_origin=search&_docanchor=&_ct=14184&_zone=rslt_list_item&md5=ac9d3ba349a75c729f8beac275befb51
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DGroudev,%2520P.P.%26authorID%3D6602873319%26md5%3D29d0df4d6f27018fd16219e5b34c656c&_acct=C000012478&_version=1&_userid=152286&md5=66bf047bb542bedd8a8e2ab0338464af
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DGeorgieva,%2520E.L.%26authorID%3D26867623700%26md5%3Da1addb9a2bc6b0030ec64a5f17a76847&_acct=C000012478&_version=1&_userid=152286&md5=68a38d2beb6722aafe594a9d488ff088
http://www.sciencedirect.com/science/journal/01491970
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0149197009X00089&_cid=271464&_pubType=JL&view=c&_auth=y&_acct=C000012478&_version=1&_urlVersion=0&_userid=152286&md5=eef24bd1645eb3dfbe54c2fd4207108a
http://dx.doi.org/10.1016/j.pnucene.2009.06.017


© C
OPYRIG

HT U
PM

129 
 

Gustafsson,A.M., Westerlund,L., Hellstrom, G., (2010), CFD-modelling of 
natural convection in a groundwater-filled borehole heat exchanger,  
Applied Thermal Engineering,  30:p683–691. 
doi:10.1016/j.applthermaleng.2009.11.016 

 
Hainoun , A., Alissa, S. (2007). Conceptual design modifications of the cooling 

system of MNSR reactor to increase its maximum continuous operation 
time, Nuclear Engineering and Design, Volume 237, Issue 23, 
December 2007, Pages 2275-2281. 
doi:10.1016/j.nucengdes.2007.03.027 

 
Hampel, N.W., Scherer, U.W., Boldt, M., Weihl, N., Koenn, F. and Hampel, J. 

(2011). Determination of neutron flux density inside the central 
experimental tube of the TRIGA MAINZ. European Research Reactor 
Conference, 20-24 March 2011, Rome, Italy.  

 
Hansen, W. and Wolf, T. (2009). Complete Refurbishment of AKR Training 

Reactor of the Technical University Dresden. In IAEA-TECDOC-1625: 
Research Reactor Modernization and Refurbishment , August 2009. 
Vienna Austria, IAEA. p61-76. ISBN 978–92–0–109609–8 

 
Haque, M. M., Soner, M. A. M., Saha, P.K., Salam, M.A. and Zulquarnain. M.A. 

(2007). Operating Experiences and Utilization Programmes of the 
BAEC 3 MW TRIGA Mark-II Research Reactor of Bangladesh.  IAEA-
CN-156. 

 
Harvego,E.A., Schultz,R.R., Crane,R.L. (2011). Development of a consensus 

standard for verification and validation of nuclear system thermal-fluids 
software, Nuclear Engineering and Design, 2011:241. p4691–4696. 

 
Heinrich, M., (2003), Numerical simulation of heat transfer by natural 

convection in cavities of facade elements, Energy and Buildings,  
35:305–311.  PII: S0 378-7788(02)0008-9 

 
Heo, J.H. and Chung,B.J. (2014). Natural convection of two staggered 

cylinders for various prandtl numbers and vertical and horizontal 
pitches, Heat Mass Transfer, January 2014. DOI 10.1007/s00231-013-
1285-x 

 
Herranza, L.E., Muñoz-Cobob, J.L., Verdúb, G. (1997). Heat transfer modeling 

in the vertical tubes of the passive containment cooling system of the 
simplified boiling water reactor, Nuclear Engineering and Design, 
Volume 178, Issue 1, 2 December 1997, Pages 29-44. 
doi:10.1016/S0029-5493(97)00178-7  

 
Hill, T. and Lewicki, P. (2007). How to find relationship between variables, 

multiple regression. Statistics: Methods and Applications. StatSoft, 
Tulsa, OK. 

 

http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DHainoun,%2520A.%26authorID%3D6603111423%26md5%3Df282994567771a857fb955b5232c85bd&_acct=C000012478&_version=1&_userid=152286&md5=2542979d2f5de40e383a1e3510b1e0a5
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DAlissa,%2520S.%26authorID%3D6504044876%26md5%3D91507954c1c493e4d692f94069e2fc93&_acct=C000012478&_version=1&_userid=152286&md5=a8f23b224337a4f4753d47730d7da92d
http://www.sciencedirect.com/science/journal/00295493
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0029549307X06289&_cid=271381&_pubType=JL&view=c&_auth=y&_acct=C000012478&_version=1&_urlVersion=0&_userid=152286&md5=043a2c8ec59669165f6cac371a349a39
http://dx.doi.org/10.1016/j.nucengdes.2007.03.027
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DHerranz,%2520Luis%2520E.%26authorID%3D7003446581%26md5%3De7cbb45cb12c038a7e6c9cc2fa6e1f46&_acct=C000012478&_version=1&_userid=152286&md5=c19f4596a73eedfaa7f4df1b3a9d615b
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DHerranz,%2520Luis%2520E.%26authorID%3D7003446581%26md5%3De7cbb45cb12c038a7e6c9cc2fa6e1f46&_acct=C000012478&_version=1&_userid=152286&md5=c19f4596a73eedfaa7f4df1b3a9d615b
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DMu%25C3%25B1oz-Cobo,%2520Jos%25C3%25A9%2520L.%26authorID%3D7003288690%26md5%3Deeae787386c92dfdd394d2abf81e624d&_acct=C000012478&_version=1&_userid=152286&md5=868b7377f4520a10dbbbd2dc4fe370eb
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DMu%25C3%25B1oz-Cobo,%2520Jos%25C3%25A9%2520L.%26authorID%3D7003288690%26md5%3Deeae787386c92dfdd394d2abf81e624d&_acct=C000012478&_version=1&_userid=152286&md5=868b7377f4520a10dbbbd2dc4fe370eb
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DVerd%25C3%25BA,%2520G.%26authorID%3D7004736632%26md5%3De6b4ead5d1e2109bec6a7625c0e6bc86&_acct=C000012478&_version=1&_userid=152286&md5=a84cf7a3c7568e7926e0d051cfc7b267
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DVerd%25C3%25BA,%2520G.%26authorID%3D7004736632%26md5%3De6b4ead5d1e2109bec6a7625c0e6bc86&_acct=C000012478&_version=1&_userid=152286&md5=a84cf7a3c7568e7926e0d051cfc7b267
http://www.sciencedirect.com/science/journal/00295493
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0029549300X00428&_cid=271381&_pubType=JL&view=c&_auth=y&_acct=C000012478&_version=1&_urlVersion=0&_userid=152286&md5=35022706e7b015345ba4638a36f55b5c
http://dx.doi.org/10.1016/S0029-5493(97)00178-7


© C
OPYRIG

HT U
PM

130 
 

Hiroyasu, M. (2007). Analysis of the Chernobyl accident from 1:19:00 to the 
first power excursion. Nuclear Engineering and Design, Volume 237, 
Issue 3, February 2007, Pages 300-307 . 
doi:10.1016/j.nucengdes.2006.07.002  

 
Hmouda, I., Rodriguez, I., Bouden, C., Oliva, A., (2010), Unsteady natural 

convection cooling of a water storage tank with an internal gas flue,  
International Journal of Thermal Sciences, 49:p36–47. 
doi:10.1016/j.ijthermalsci.2009.05.011 

 
H¨ohne, T., Krepper, E. and Rohde, U. (2010). Application of CFD Codes in 

Nuclear Reactor Safety Analysis. Science and Technology of Nuclear 
Installations,Volume 2010, Article ID 198758. doi:10.1155/2010/198758 

 
Holling, M. and Herwig, H. (2008). Computation of turbulent natural convection 

at vertical walls using new wall functions. Institute of Thermo-Fluid 
Dynamics, Hamburg University of Technology, Hamburg, Germany. 

 
Holman, J.P. (1998). Experimental Methods for Engineers, (seventh ed.), 

McGraw-Hill Book Company, Boston.  
 
Hossain, M.M.T. and Mojumder, R. (2010). Similarity solution for the steady 

natural convection boundary layer flow and heat transfer above a 
heated horizontal surface with transpiration. International Journal of 
Applied Mathematics and Mechanics, 2010:6(4). p1-16. 

 
Huda, M. Q. and Bhuiyan, S. I. (2006). Investigation of thermohydraulic 

parameters during natural convection cooling of TRIGA reactor. Annals 
of Nuclear Energy, 2006:33, p1079–1086. 
doi:10.1016/j.anucene.2006.08.001 

 
Huda, M. Q. and Rahman, M. (2004).Thermo-hydrodynamic design and safety 

parameter studies of the TRIGA MARK II research reactor. Annals of 
Nuclear Energy, 2004:31, p1101–1118. 
doi:10.1016/j.anucene.2004.02.001. 

 
Hung, T.C., Dhir, V.K., Chang, J.C. and Wang, S.K. (2011). CFD modeling and 

thermal-hydraulic analysis for the passive decay heat removal of a 
sodium-cooled fast reactor. Nuclear Engineering and Design 2011:241. 
p425–432. 

 
IAEA. (1992). INSAG-7 The Chernobyl Accident: Updating of INSAG-1, 

International Atomic Energy Agency, Vienna, 1992 
 
IAEA. (1994). Safety Assessment of Research Reactors and Preparation of the 

Safety Analysis Report - Safety Guide. Safety Series No. 35-G1, 
International Atomic Energy Agency, Vienna, 1994. 

 
IAEA. (2005). Safety of Research Reactors, – Safety Standards. Safety Series 

No. NS-R-4, International Atomic Energy Agency, Vienna, 2005 

http://www.sciencedirect.com/science/journal/00295493
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0029549307X06125&_cid=271381&_pubType=JL&view=c&_auth=y&_acct=C000012478&_version=1&_urlVersion=0&_userid=152286&md5=d63c7171dc1518e7e92c7f4b7ace9cc3
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0029549307X06125&_cid=271381&_pubType=JL&view=c&_auth=y&_acct=C000012478&_version=1&_urlVersion=0&_userid=152286&md5=d63c7171dc1518e7e92c7f4b7ace9cc3
http://dx.doi.org/10.1016/j.nucengdes.2006.07.002
http://www.sciencedirect.com/science/article/pii/S0149197011001661#bbib9#bbib9


© C
OPYRIG

HT U
PM

131 
 

 
IAEA. (2009). Summary.  IAEA-TECDOC-1625: Research Reactor 

Modernization and Refurbishment , August 2009. Vienna Austria, 
International Atomic Energy Agency. p115-119. ISBN 978–92–0–
109609–8. 

 
aIAEA. (2013). Operational Reactors, Research Reactor Database (RRDB). 

International Atomic Energy Agency, Vienna, Austria. 
 
bIAEA. (2013). Safety Objectives, Legislative and Regulatory Framework. 

International Atomic Energy Agency, Vienna, Austria. 
 
Ibrahim, N., Fen, L.H. and Wood, A.K. (2009). Absolute Method Quantitative 

Identification of Elements by Neutron Activation Analysis Using Reactor 
TRIGA Puspati. Nuclear Science Journal of Malaysia, Vol 21, No 1, 
June 2009. Malaysian Nuclear Agency, Bangi. p41-48. 

 
Incorpera, P.I. and De Witt,D.P. (1990). Fundamentals of Heat and Mass 

Transfer, John Wiley & Sons Inc, New York. ISBN 0-471-61246-4. 
 
Iorgulis, C., Usang, M.D., Rabir, M.H., Hamzah, N.S., Abdul Khalil, M.H., Abdul 

Karim, J., Abdul Farid, M.F.,  Hashim, Z., Lanyau, T., Kassim, M.S., 
Salleh, M.A.S., and Abu, M.P., (2011).RTP Upgrading: Study of Bundle 
Type Core. Asian Symposium on Material Testing Reactor 2011.  

 
Israr, M., Abdullah, M. and Pervez, S. (2009). Refurbishment and power 

upgrading of Pakistan Research Reactor-1 (PARR-1). In IAEA-
TECDOC-1625: Research Reactor Modernization and Refurbishment , 
August 2009. Vienna Austria, IAEA. p133-140. ISBN 978–92–0–
109609–8 

 
Jaluria, Y., (1980),  Natural convection – HMT: the science and applications of 

heat and mass transfer  vol. 5. Pergamon Press Ltd, Oxford,  England. 
ISBN 0-08-025432-2. 

 
Jamal, K. I., (2009). Technological aspects of nuclear energy: General 

introduction to nuclear power technology and the nuclear fuel cycle, 
Inter Agency Familiarisation Workshop on Nuclear Power Policy & 
Program Requirement 1-2009, 31 March – 3 April, Malaysian Nuclear 
Agency, Bangi, Selangor. 

 
Jeong, Hy., Park,M., Jeong,Ha., Hwang,W., Kim,E., Han,M. (2014). Terrain 

and building effects on the transport of radioactive material at a nuclear 
site, Annals of Nuclear Energy , 2014:68. p157–162. 

 
Jewer,S., Buchan,A.G. and Cacuci,D.G. (2014). An immersed body method for 

coupled neutron transport and thermal hydraulic simulations of PWR 
assemblies, Annals of Nuclear Energy, 2014:68. p124–135 

  



© C
OPYRIG

HT U
PM

132 
 

 
Juhasz, A. J. and Sawicki, J. T. (2004). High Temperature Fusion Reactor 

Cooling Using Brayton Cycle Based Partial Energy Conversion. 
CP699, Space Technology and Applications International Forum – 
STAIF 2004, edited by M. S. El-Genk. 2004, American Institute of 
Physic 0-7354-0171-3/04/$22.00 

 
Julia A. K., M. Amin Sharifuldin S. and M. Puad A., (2009). Validation of initial 

core cooling of Reactor TRIGA Puspati using standard reactor code 
system (SRAC). Nuclear Science Journal of Malaysia, Vol 21, No 1, 
June 2009, Malaysian Nuclear Agency, Bangi, p33 – 40. 

 
Kaliatka, A., Ušpuras, E., Vaišnoras, M., Krivoshein, G. (2010). Removal of 

decay heat from shut-down RBMK-1500 reactor by natural circulation 
of water,  Energetika. 2010. T. 56. Nr. 1. , Lithuanian Academy of 
Sciences Publishers, P. 40–47 

 
Kaliatka, A., Uspuras, E., and Vaisnoras, M. (2008). Evaluation of Heat 

Removal from RBMK-1500 Core Using Control Rods Cooling Circuit, 
Science and Technology of Nuclear Installations, Volume 2008, Article 
ID 430768,  Hindawi Publishing Corporation. doi:10.1155/2008/430768 

 
Kakarantzas,S.C., Sarris,I.E., and Vlachos,N.S. (2014). Magnetohydrodynamic 

Natural Convection of Liquid Metal Between Coaxial Isothermal 
Cylinders Due to Internal Heating, Numerical Heat Transfer, Part A, 65: 
401–418. 

 
Karimi, F, Xu,H.T., Wang,Z., Yang, M. & Zhang, Y (2014). Numerical 

Simulation of Unsteady Natural Convection from Heated Horizontal 
Circular Cylinders in a Square Enclosure, Numerical Heat Transfer, 
Part A: Applications: An International Journal of Computation and 
Methodology, 65:8, 715-731, DOI:10.1080/10407782.2013.846607 

 
Khamis, I. and Alhalabi, W. (2007). Assessment of cooling  effects on 

extending the maximum operating time for the Syrian miniature neutron 
source reactor, Progress in Nuclear Energy, Volume 49, Issue 3, April 
2007, Pages 253-261. doi:10.1016/j.pnucene.2007.01.003  

 
Khelifi-Touhami, M.S., Benbrik, A., Lemonnier, D. and Blay, D. (2010). Laminar 

natural convection flow in a cylindrical cavity application to the storage 
of LNG. Journal of Petroleum Science and Engineering, 2010:71, 
p126–132. doi:10.1016/j.petrol.2009.12.011 

 
Kim, J. C., Ha, K. S., Park, R. J., Kim, S. B., & Hong, S. W. (2008). One-

dimensional experiments of a natural circulation two-phase flow under 
an external reactor vessel cooling. International Communications in 
Heat and Mass Transfer, 35(6), 716-722. 
doi:10.1016/j.icheatmasstransfer.2008.02.009  

 

http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DKhamis,%2520I.%26authorID%3D6701480116%26md5%3Dbe0375353595bd2cc0a00dfed0257665&_acct=C000012478&_version=1&_userid=152286&md5=0e74d80d67468851deba934e2096bd75
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DKhamis,%2520I.%26authorID%3D6701480116%26md5%3Dbe0375353595bd2cc0a00dfed0257665&_acct=C000012478&_version=1&_userid=152286&md5=0e74d80d67468851deba934e2096bd75
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DAlhalabi,%2520W.%26authorID%3D16199553800%26md5%3De4d18651e65436fb399e326caa289c91&_acct=C000012478&_version=1&_userid=152286&md5=67d098d2d4bf9ce011c92ddc4880a79a
http://www.sciencedirect.com/science/journal/01491970
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0149197007X01409&_cid=271464&_pubType=JL&view=c&_auth=y&_acct=C000012478&_version=1&_urlVersion=0&_userid=152286&md5=671f9cdf430800fcc44fd5a4cc3bb90a
http://dx.doi.org/10.1016/j.pnucene.2007.01.003
http://www.sciencedirect.com/science/article/pii/S0149197007000029


© C
OPYRIG

HT U
PM

133 
 

Kimura, S., Kiwata, T. and Okajima, A. (1997). Conjugate natural convection in 
porous media. Advances in Water Resources, Vol. 20, Nos 2-3, 1997. 
Great Britain: Elsevier Science Ltd. pp. 111-126. 

 
Kleinstreur, C. (1997). Engineering Fluid Dynamic – An Interdisciplinary 

System Approach. Cambridge University Press, Cambridgeshire, UK. 
 
Koncar, B., Krepper, E., Egorov, Y. (2005). CFD Modelling of Subcooled Flow 

Boiling for Nuclear Engineering Application.  International Conference 
Nuclear Energy for New Europe 2005 Bled, Slovenia, September 5-8, 
2005. p140.1-140.14 

 
Krepper, E., Hicken, E.F., Jaegers, H. (2002). Investigation of natural 

convection in large pools. International Journal of Heat and Fluid Flow, 
Volume 23, Issue 3, June 2002,  359-365 doi:10.1016/S0142-
727X(02)00183-2. 

 
Kulkarni, R. (1998). Natural Convection in Enclosures with Localized Heating 

and Cooling, PhD Thesis, Department of Mechanical Engineering, 
University of Wollongong, Australia. 

 
Kuo, W. (2011). Reliability and Nuclear Power. IEEE  Transactions on 

Reliability, Vol. 60, No. 2, June 2011, IEEE, p365-367. doi: 
10.1109/TR.2011.2152430. 

 
Lafuente, A., & Piera, M. (2010). Exploring new coolants for nuclear breeder 

reactors. Annals of Nuclear Energy, 37(6), 835-844. 
doi:10.1016/j.anucene.2010.02.014. 

 
Laguerre, O., Amara, S.B., Alvarez, G. and Flick, D. (2008). Transient heat 

transfer by free convection in a packed bed of spheres: Comparison 
between two modelling approaches and experimental results. Applied 
Thermal Engineering 2008:28. p14–24. 

 
Langhaar, H.L. (1980). Dimensional Analysis and Theory of Models, Robert E 

Krugher Publishing Co. Inc, New York. ISBN 0-88275-682-6. 
 
Lappa, M. (2010). Bouyancy Convection and Boussinesq Model.  Thermal 

convection: patterns, evolution and stability. John Wiley & Sons, UK. 
 
Larrieu, O.C. and Balumann, H. (2009). Refurbishment and Modernization of 

the RA-6 Research Reactor. In IAEA-TECDOC-1625: Research 
Reactor Modernization and Refurbishment , August 2009. Vienna 
Austria, IAEA. p9-15. ISBN 978–92–0–109609–8. 

 
Lee,J.H., Yoon,S.J., Kim,E.S., Park,G.C. (2014) CFD Analysis and Assessment 

for Cross-Flow Phenomena in VHTR Prismatic Core, Heat Transfer 
Engineering, 35:11-12, p1152-1160, 
DOI:10.1080/01457632.2013.863566. 

 

http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DKrepper,%2520E.%26authorID%3D6602823060%26md5%3D785f672213af718ff4f81c182a3eefe5&_acct=C000012478&_version=1&_userid=152286&md5=224214d454e3a85548324e2ae594c144
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DHicken,%2520E.-F.%26authorID%3D6701847265%26md5%3D0673e5af2fbb526b2937a46d54e8e43d&_acct=C000012478&_version=1&_userid=152286&md5=b87d0d727d911ca5de16d7d12f733839
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DJaegers,%2520H.%26authorID%3D6602717229%26md5%3D04e4e2042efe03ffeee84221deae7f39&_acct=C000012478&_version=1&_userid=152286&md5=18cdce18b4917cef01a7038330fe8b65
http://www.sciencedirect.com/science/journal/0142727X
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0142727X00X00422&_cid=271482&_pubType=JL&view=c&_auth=y&_acct=C000012478&_version=1&_urlVersion=0&_userid=152286&md5=27a03b49f761ca4fd0c7bcdb5eac814c
http://dx.doi.org/10.1016/S0142-727X(02)00183-2
http://dx.doi.org/10.1016/S0142-727X(02)00183-2


© C
OPYRIG

HT U
PM

134 
 

Lienhard, J.H. IV and Lienhard, J.H. V. (2001). Chapter 8: Natural convection in 
single phase fluids and during film condensation. A Heat Transfer 
Textbook, 3

rd
 Edition. Cambridge, MA. TJ260.L445 2000. p362-370. 

 
Li, C.H. and Peterson, G.P. (2010). Experimental Studies of Natural 

Convection Heat Transfer of Al2O3/DI Water Nanoparticle 
Suspensions (Nanofluids). Advances in Mechanical Engineering, 
Volume 2010. Hindawi Publishing Corporation, OH. Article ID 742739. 
doi:10.1155/2010/742739 

 
Lin, C.H. and Ferng, Y.M. (2014). Predictions of hydrodynamic characteristics 

and corrosion rates using CFD in the piping systems of pressurized-
water reactor power plant, Annals of Nuclear Energy, 2014:65. p214–
222 

 
Lin, W. H. and Bernard, J.A. (1998).  Thermal Hydraulics Analysis for the 

Upgraded MIT Nuclear Research Reactor. IEEE Transcation on 
Nuclear Science, Vol 45, Issue 3 June 1998. IEEE  p1040-1044. doi: 
10.1109/23.682703. 

 
Lin, W. X. and Armfield, S. W. (1999).  Direct Simulation of natural convection 

cooling in a vertical cylinder, International Journal of Heat and Mass 
transfer 42 (1999), p4117-4130. PII: S0017-9310(99)00074-5 

 
Lin, W. X. and Armfield, S. W. (2001).  Natural Convection Cooling of 

Rectangular and Cylindrical Containers, International Journal of Heat 
and Fluid Flow 22 (2001), p72-81. PII: S0142-727X(00)00065-5. 

 
Lin, W. X. and Armfield, S. W. (2004).  Scaling analysis and direct simulation of 

unsteady natural convection cooling of fluid with Pr < 1 in a vertical 
cylinder, 15th Australasian Fluid Mechanics Conference, The 
University of Sydney, Sydney, Australia, 13-17 December 2004. 

 
Liu, Y., Lei, C., Patterson, J.C. (2014). Natural convection in a differentially 

heated cavity with two horizontal adiabatic fins on the sidewalls, 
International Journal of Heat and Mass Transfer, 2014:72. p23–36 

 
Lobach, Y. N. (2009). Current status of modernization works at the Kiev WWR-

M research reactor. In IAEA-TECDOC-1625: Research Reactor 
Modernization and Refurbishment , August 2009. Vienna Austria, 
IAEA. p159-167. ISBN 978–92–0–109609–8. 

 
Logie, W., (2007). Immersed Coil Heat Exchanger. Institute for Solar 

Technique SPF, October 2007. Swiss Federation Office of Energy, 
SFOE. 

 
Long ZQ, Zhang P. (2013). Natural convection heat transfer of supercritical 

helium in a closed vertical cylinder. Cryogenics 2013, In Press. 
 



© C
OPYRIG

HT U
PM

135 
 

Madalina, T. (2010). European quest for standardisation of nuclear power 
reactors. Progress in Nuclear Energy, 52(2), 159-163. 
doi:10.1016/j.pnucene.2009.06.015 

  
Madalina, T. (2011). Development of technology-neutral safety requirements 

for the regulation of future nuclear power reactors: Back to basics. 
Nuclear Engineering and Design, 241(3), 957-960. 
doi:10.1016/j.nucengdes.2011.01.011 

  
Maltezos, G., Rajagopal, A., and Scherer, A. (2006). Evaporative cooling in 

microfluidic channels, Applied Physics Letters 2006, 89, 074107:1-
074107:3. 

 
Mariani, V.C. and Coelho, L.S. (2007). Natural convection heat transfer in 

partially open enclosures containing local heat source. Brazillian 
Journal of Chemical Engineering, Vol 24 No 3. p375-388. 

 
Martineau, R.C., Berry, R.A., Esteve, A., Hamman, K.D., Knoll, D.A., Park, H. 

and Taitano, W. (2010). Comparison of natural convection flows under 
VHTR type conditions modeled by both the conservation and 
incompressible forms of the Navier–Stokes equations. Nuclear 
Engineering and Design 2010:240. p1371–1385. 

 
Maurizio, C. (1990). Experimental activities for nuclear safety and nuclear plant 

improvement in italy. Experimental Thermal and Fluid Science, 3(5), 
487-507. doi:10.1016/0894-1777(90)90063-D  

 
Merci, B., Mesbah, M. P. E. and Baughn, J. W. ( 2005). Experimental and 

numerical study of turbulent heat transfer on a cylindrical pedestal, 
International Journal of Heat and Fluid Flow, Volume 26, Issue 2, April 
2005, Pages 233-243 
 

Mesquita, A. Z. , Rezende, H. C., Souza, R. M. (2011). Thermal power 
calibrations of the IPR-R1 TRIGA reactor by the calorimetric and the 
heat balance methods. Progress in Nuclear Energy,  August 2011. 
doi:10.1016/j.pnucene.2011.08.003 

 
Mesquita, A.Z., (2005). Experimental Investigation on Temperatures 

Distributions in a Research Nuclear Reactor TRIGA IPR-R1, Ph.D 
Thesis, Universidade Estadual de Campinas, São Paulo, Portuguese. 

 
Mesquita, A.Z., (2006). Experimental Heat Transfer Analysis of the IPR-R1 

TRIGA Reactor, Proceeding of 3
rd

 World TRIGA Users Conference, 
Belo Horizonte, August 22-25, 2006. 

 
Mohd Fairus A. F., Julia A.K., Mohamad Puad A., Shaharum R. (2009). 

Thermal Hydraulic Calculation of PUSPATI TRIGA Reactor (RTP) 
Using COOLODN2. Nuclear Malaysia Technical Convention 2009, 
Bangi, Selangor 

 

http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DMesquita,%2520Amir%2520Zacarias%26authorID%3D21743051000%26md5%3Df1f9c9556722cdcd8ac6ef1206faafb4&_acct=C000012478&_version=1&_userid=152286&md5=04954422c3dc828a2eccaabef50c3e2d
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DRezende,%2520Hugo%2520Cesar%26authorID%3D21743683500%26md5%3D7f3b0070dc4f88c75ce65eb8f447d80c&_acct=C000012478&_version=1&_userid=152286&md5=3a8f3005d68b34b78e7056867cff0b02
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DGomes%2520do%2520Prado%2520Souza,%2520Rose%2520Mary%26authorID%3D35423636900%26md5%3Dc174fc5c82adadf588995ff88f3952a5&_acct=C000012478&_version=1&_userid=152286&md5=4f243ef6c59cf8e7dfdfabf7331bb44a
http://www.sciencedirect.com/science/journal/01491970
http://dx.doi.org/10.1016/j.pnucene.2011.08.003


© C
OPYRIG

HT U
PM

136 
 

Mohd Fairus A. F., Mazleha M., Mohamad Suhaimi K., Zaredah H., Tony A. L., 
Mohamad Husamudin H. (2011). Rekabentuk konseptual kemudahan 
ujian thermalhydraulics untuk bahan api RTP. Nuclear Malaysia 
Technical Convention 2011, 13-15 Ogos 2011, Nuklear Malaysia, 
Bangi. NTC11-1797 

 
aMohamad Hairie R., Julia A. K., Mohd Amin Sharifuldin S. (2011). Neutron 

Flux Distribution Calculation for 14th Core of RTP, Proceeding of 
Nuclear Malaysia Technical Convention 2011, 13-15 August 2011, 
Nuklear Malaysia, Bangi. 

 
bMohamad Hairie R., Iorgulis, C., Mohd Amin Sharifuldin S., Julia A. K., Na'im 

Syauqi H., Mark Dennis Usang, M.D., Muhammad Husamuddin A. K. 
(2011) Power Peaking Factor Calculation for RTP 2Mwatt Core 
Configuration Using MCNP. Proceeding of Nuclear Malaysia Technical 
Convention 2011, 13-15 August 2011, Nuklear Malaysia, Bangi. 

 
cMohamad Hairie R., Mohd Amin Sharifuldin S., Julia A. K. (2011). Reactor 

Core Calculation for Reactor TRIGA Puspati, Proceeding of Nuclear 
Malaysia Technical Convention 2011, 13-15 August 2011, Nuklear 
Malaysia, Bangi. 

 
Molla, N.I., Bhuiyan, S. I., Mondal, W M A., Ahmed, F.U., Islam, M. N., Hossain, 

S.M., Ahmed, Zulquarnain, K. A. and Abedin, Z. (1999). 3MW TRIGA 
Research Reactor Facility of BAEC and its Utilization.  Proceedings of 
the 6th Asian Symposium on Research Reactors; March 29 - 31, 1999, 
Sanno-maru Hotel, Mito, Japan. 

 
Monnot, A., Boldo, P., Gondrexon, N., Bontemps, A. (2007). Enhancement of 

Cooling Rate by Means of High Frequency Ultrasound, Heat Transfer 
Engineering, 28(1):3–8, 2007. ISSN: 0145-7632. DOI: 
10.1080/01457630600985485 

 
Motlagh, A. H. A. and Hashemabadi, S. H. (2008). 3D CFD simulation and 

experimental validation of particle-to-fluid heat transfer in a randomly 
packed bed of cylindrical particles,  International Communications in 
Heat and Mass Transfer, Volume 35, Issue 9, November 2008, Pages 
1183-1189 

 
M. Yunus, M.N. and Bokhari, A. (2006). Status of MINT Research Reactor: 

Safety, Issues and Strategies, National Reactor Interest Group 
Seminar 2006, 28 June, MINT, Bangi 

 
Nagarajan, R. (2011). Similitude Analysis: Full and Partial, Advanced Transport 

Phenomena. Department of Engineering, Indian Institute of 
Technology, Madras. 

  



© C
OPYRIG

HT U
PM

137 
 

 
Naim.S. H., Mohd Fairus A. F., Julia A. K., Mohd Hairie R., Usang, M.D., Mohd 

Husamudin A. K., Mohamad Amin Sharifuldin S. (2011). Brain Gain 
Malaysia (BGM): Kajian Kebolehlaksanaan Projek Menaiktaraf Kuasa 
Reaktor TRIGA PUSPATI (RTP), Konvensyen Teknikal 2011, 13-15 
Ogos 2011, Nuklear Malaysia, Bangi. 

 
Nakhi, B. A., Mahmoud, M. A. and Mahmoud, M. A., (2007). Inter-model 

comparison of CFD and neural network analysis of natural convection 
heat transfer in a partitioned enclosure, Applied Mathematical Modeling 
32: 1834-1847. doi:10.1016/j.apm.2007.06.018. 

 
Nardini,G., Paroncini,M., Corvaro,F. (2014) Effect of Heat Transfer on Natural 

Convection in a Square Cavity With Two Source Pairs, Heat Transfer 
Engineering, 35:9, 875-886, DOI:10.1080/01457632.2014.852900 

 
Nasr, K. B., Chouikh, R., Kerkeni, C. Guizani, A. (2006). Numerical study of the 

natural convection in cavity heated from the lower corner and cooled 
from the ceiling, Applied Thermal Engineering, Volume 26, Issue 7, 
May 2006, Pages 772-775  

 
NEA, (2012),  Actions taken by regulatory bodies and international 

organizations following the Fukushima Daiichi nuclear accident,  
Nuclear Safety, September 2012.  Nuclear Energy Agency (NEA), 
Organisation for Economic Co-operation and Development (OECD), 
Paris, France. 

 
Novak, M.H. and Nowak, E.S. (1993). The CAV program for numerical 

evaluation of laminar natural convection heat transfer in vertical 
rectangular cavities. Computer Physics Communications, 1993:78, 
p95-104. doi:0010-4655/93 

 
NNDA. (2001). Safety Analysis Report, TRIGA 2000 Bandung Reactor. NNDA, 

CRDNT. 2001. 
 
Nuklear Malaysia. (2007). Chapter 16: Safety Analysis, RTP Safety Analysis 

Report. Agensi Nuklear Malaysia. 2007. 
 
aNuklear Malaysia. (2008). Chapter 16: Safety Analysis, RTP Safety Analysis 

Report. Agensi Nuklear Malaysia. 2008. 
 
bNuklear Malaysia. (2008). Chapter 5: Reactor System, RTP Safety Analysis 

Report. Agensi Nuklear Malaysia. 2008. 
 
cNuklear Malaysia. (2008). Chapter 6: Reactor Coolant and Connected 

Systems, RTP Safety Analysis Report. Agensi Nuklear Malaysia. 2008. 
 
dNuklear Malaysia. (2008). Chapter 11: Reactor Utilization, RTP Safety 

Analysis Report. Agensi Nuklear Malaysia. 2008. 
 

http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DBen%2520Nasr,%2520K.%26authorID%3D6503859361%26md5%3Df34c9da1c7b63874753a7961b104bedb&_acct=C000012478&_version=1&_userid=152286&md5=09c93d8e5d7faa86515279ad47154bbe
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DChouikh,%2520R.%26authorID%3D6507118701%26md5%3D19a94e9d49b977ff723be8951009299f&_acct=C000012478&_version=1&_userid=152286&md5=a7b680e01a7902320b7fd40c5fcdcfd9
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DKerkeni,%2520C.%26authorID%3D26655768800%26md5%3Dc5a3f74af041b3bdfa6c983e0a2ddb77&_acct=C000012478&_version=1&_userid=152286&md5=a50e9811c92186d381e22e01ea4b4eef
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DGuizani,%2520A.%26authorID%3D6603237264%26md5%3D1703d4bc4c64ad216e30fa243386378b&_acct=C000012478&_version=1&_userid=152286&md5=c26712335cc137acde75e2bd9808e38a
http://www.sciencedirect.com/science/journal/13594311
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S1359431105X01442&_cid=271641&_pubType=JL&view=c&_auth=y&_acct=C000012478&_version=1&_urlVersion=0&_userid=152286&md5=9f5309e9190206de27f0e68f48a80f92


© C
OPYRIG

HT U
PM

138 
 

eNuklear Malaysia. (2008). Chapter 17: Operating Limit Condition, RTP Safety 
Analysis Report. Agensi Nuklear Malaysia. 2008. 

 
O‟ Kelly, D.S., Krause, M.G., O‟ Kelly, D.J. and Welch, L.S. (2009). Corrective 

replacement of the TRIGA reflector at the University of Texas at Austin. 
In IAEA-TECDOC-1625: Research Reactor Modernization and 
Refurbishment , August 2009. Vienna Austria, IAEA. p169-179. ISBN 
978–92–0–109609–8 

 
Oliver, Y.P. (2011). Development of an educational tool for the fixed bed 

adsorbtion problem. Final Year Project, National University of 
Singapore. 

 
O'Neil, T.J.; Ma, C.W. (1990). Enhanced core flow measurement in the 

advanced boiling water reactor,  IEEE Transactions on Nuclear 
Science,Volume: 37 , Issue: 6 , Part: 2. Digital Object Identifier: 
10.1109/TNS.1990.574216 

 
Orhan, A. (2005). Effects of viscous dissipation on the  heat transfer in forced 

pipe flow. Part 1: both hydrodynamically and thermally fully developed 
flow,   Energy Conversion and Management, Volume 46, Issue 5, 
March 2005, Pages 757-769 

 
Orlov, M.L. (1996). Multiple linear regression analysis using Microsoft excel. 

Chemistry Department, Oregon State University, OR. 
 
Oryan, A. and Yang, W. J. (2000). Natural Convection in Enclosures with 

Localized Heating from Below and Symmetrical Cooling from Sides. 
International Journal of Numerical Methods for Heat & Fluid Flow, Vol 
10, No 5, 2000. Pp518-529. MCB University Press, 0961-5539. 

 
Pallares, J and Grau, F.X. (2012). Particle dispersion in a turbulent natural 

convection channel flow. Journal of Aerosol Science, 2012:43. p45-46. 
doi:10.1016/j.jaerosci.2011.09.002 

 
Park, Y.G., Yoon,H.S., Ha, M.Y. (2012). Natural convection in square 

enclosure with hot and cold cylinders at different vertical locations, 
International Journal of Heat and Mass Transfer, 2012:55. p7911–7925 

 
Park, K.T., Kim,H.J., Kim,D.K. (2014). Experimental study of natural convection 

from vertical cylinders with branched fins, Experimental Thermal and 
Fluid Science, 2014:54. p29–37. 

 
Pasut, W. and Carli, M.D., (2012),  Evaluation of various CFD modelling 

strategies in predicting airflow and temperature in a naturally ventilated 
double skin facade,  Applied Thermal Engineering, 37: p267-274. 
doi:10.1016/j.applthermaleng.2011.11.028 

 
PG&E. (1997), Thermal Energy Storage Strategies for Commercial HVAC 

System, PG&E Energy Efficiency Information – Thermal Energy 
Storage. Pacific Gas and Electric Company, New York, USA. 



© C
OPYRIG

HT U
PM

139 
 

 
Pool, R. (2011). Life begins at forty , Engineering & Technology, October 2011, 

p62-65. 
 
Porter, D.H. (2001). Introduction to FLUENT, Minnesota Supercomputer 

Institute, University of Minnesota.    
 
Preda, M., Ciocanescu, M., Ana, E.M. and Truta, C. (2009). TRIGA-INR 

modernization for lifetime extension. In IAEA-TECDOC-1625: 
Research Reactor Modernization and Refurbishment , August 2009. 
Vienna Austria, IAEA. p153-157. ISBN 978–92–0–109609–8 

 
PUSPATI. (1979). Prelimineray Safety Analysis Report for the Triga Mark II 

Research Reactor, PUSPATI Report No. PPA-R2, 1979 
 
PUSPATI. (1983). Safety Analysis Report for PUSPATI TRIGA Mark II Reactor 

Facility; Pusat Penyelidikan Atom Tun Ismail, Bangi, Selangor, PPA-
R5, 1983. 

 
Quintino, A. (2012). Experimental analysis of the heat transfer coefficient for a 

heated cylinder in cross-flow downstream of a grid flow perturbation. 
Applied Thermal Engineering, No 35 (2012). p55-59. 

 
R., K. (1993). Can the acceptance of nuclear reactors be raised by a simpler, 

more transparent safety concept employing improved containments? 
Nuclear Engineering and Design, 140(1), 39-48. doi:10.1016/0029-
5493(93)90188-F  

 
Rambaek, J.P. (2009). Refurbishment of secondary circuit and district heating 

of the JEEP II reactor. In IAEA-TECDOC-1625: Research Reactor 
Modernization and Refurbishment , August 2009. Vienna Austria, 
IAEA. p129-132. ISBN 978–92–0–109609–8 

 
Rataj, J., Kropík, M., Sklenka, L., Matějka, K. (2009). Modernization of the VR-

1 training reactor. In IAEA-TECDOC-1625: Research Reactor 
Modernization and Refurbishment , August 2009. Vienna Austria, 
IAEA. p33-40. ISBN 978–92–0–109609–8 

 
Ravnik, M. (1995). TRIGA reactor power upgrading analysis. Proceedings of 

the Meeting on Nuclear Energy: Central Europe: Present and 
Perspectives, 36-43. 

 
Rensburg,J.V. and Kleingeld,M. (2011). CFD applications in the Pebble Bed 

Modular Reactor Project: A decade of progress, Nuclear Engineering 
and Design, 2011: 241. p3683– 3696 

 
Rodríguez, I., Castro, J., Pérez-Segarra, C.D., Oliva, A., (2009), Unsteady 

numerical simulation of the cooling process of vertical storage tanks 
under laminar natural convection,  International Journal of Thermal 
Sciences 48: p708–721.  doi:10.1016/j.ijthermalsci.2008.06.002 

 



© C
OPYRIG

HT U
PM

140 
 

Rao, K. R. (1991). Update on reactors and reactor instruments in Asia. Physica 
B: Condensed Matter, Volume 174, Issues 1-4, October 1991, Pages 
491-498 

 
Rosli D. (2005). Operation, Maintenance, Inspection and Problems of Nuclear 

Facilities in MINT. International Seminar on Nuclear Safety, 28 Sep 
2005, JAERI Tokai-mura, Japan 

 
Rothrock, B. and Farar, M. (2009). Modernization of the high flux isotope 

reactor (HFIR) to provide a cold neutron source and experimentation 
facility. In IAEA-TECDOC-1625: Research Reactor Modernization and 
Refurbishment , August 2009. Vienna Austria, IAEA. p17-24. ISBN 
978–92–0–109609–8. 

 
Salama, A. (2011). CFD investigation of flow inversion in typical MTR research 

reactor undergoing thermal–hydraulic transients. Annals of Nuclear 
Energy, 2011:38. p1578–1592 

 
Saenko, V., Ivanov, V., Tsyb, A., Bogdanova, T., Tronko, M., Demidchik, Y., & 

Yamashita, S. (2011). The chernobyl accident and its consequences. 
Clinical Oncology, 23(4), 234-243. doi:10.1016/j.clon.2011.01.502. 

 
Sahoo, N., (2012). Dimensional Analysis and Hydraulic Similitude. Fluid 

Mechanics, IIT Guwahati, India.  
 
Sardain, P., Ayrault, L., Laffont, G., Challet, F., Marie, L. B., Merrill, B., Porfiri, 

M.T., Caruso, G. (2005). The EVITA programme: Experimental and 
numerical simulation of a fluid ingress in the cryostat of a water-cooled 
fusion reactor. Fusion Engineering and Design, 2005:75–79. p1265–
1269 

 
Saxena, R.N. (2009). Modernization of the IEA-R1 Research Reactor to 

Secure, Safe and Sustainable Operations for Radioisotope Production. 
In IAEA-TECDOC-1625: Research Reactor Modernization and 
Refurbishment , August 2009. Vienna Austria, IAEA. p33-40. ISBN 
978–92–0–109609–8. 

 
Sert, C., (2001). Part 6- Dimensional Analysis and Similitude. ME305 Fluid 

Mechanics 1. Middle East Technical University, Ankara, Turkey. 
 
Sharma, A. K., Velusamy, K., Balaji, C. (2009). Turbulent natural convection of 

sodium in a cylindrical enclosure with multiple internal heat sources: A 
conjugate heat transfer study, International Journal of Heat and Mass 
Transfer, Volume 52, Issues 11-12, May 2009, Pages 2858-2870. 

 
Sheremet,M.A. and Trifonova,T.A. (2013) Unsteady Conjugate Natural 

Convection in a Vertical Cylinder Partially Filled with a Porous Medium, 
Numerical Heat Transfer, Part A: Applications: An International Journal 
of Computation and Methodology, 64:12, 994-1015, 
DOI:10.1080/10407782.2013.811973. 

 



© C
OPYRIG

HT U
PM

141 
 

Sheremet,M.A. and Trifonova,T.A. (2014). Unsteady Conjugate Natural 
Convection in a Vertical Cylinder Containing a Horizontal Porous 
Layer: Darcy Model and Brinkman-Extended Darcy Model, Transp 
Porous Media, 2014:101:437–463. DOI 10.1007/s11242-013-0253-8 

 
Shieh, J.C., (2007). Chapter 7 Dimensional Analaysis and Similitude. 

Fundamental of Fluid Mechanics, December 2007. National Taiwan 
University. 

Shui-xiang, Y.E., He-yi, Z., Yun,G., Cheng,G. (2011). CFD Simulation of the 
Thermal-Hydraulic Characteristics within Spent Fuel Storage Pool, 
International Conference on Information Systems for Crisis Response 
and Management, November, 2011:27-29, China. 

 
Simkiss, D., Edmund, K. and Waterston, A.J.R. (2013). Multiple regression 

analysis, Research Method II: Multivariate analysis. Journal of Tropical 
Pedriatrics, Oxford University Press. ISSN 1465-3664. 

 
Simons, R.E., (2001). Simplified Formula for Estimating Natural Convection 

Heat Transfer Coefficient on a Flat Plate. Electronic Coolings, August 
2001. 

 
Singh, R.K. and Joshi, V.M. (2011). Validation of CFD and Thermal Hydraulics 

Codes by Digital Particle Image Velocimetry, Energy Procedia, 2011:7. 
p650–652. 

 
Snoj, L. and Ravnik, M. (2008). Power peakings in mixed TRIGA  cores. 

Nuclear Engineering and Design Volume 238, Issue 9, September 
2008, Pages 2473-2479. doi:10.1016/j.nucengdes.2008.02.005 

SPI. (2010). Understanding Emissivity, Thermal Imaging Review. Seirra Pacific 
Innovation, NV, USA. 

 
Stephen, W.W., Francis, N.D., Dunn, S.D., Itamura, M.T. and James, D.L. 

(2003). Thermally induced natural convection effects in Yucca 
Mountain drifts. Journal of Contaminant Hydrology 62-63 (2003). p713-
730. doi:10.1016/S0169-7722(02)00180-8. 

 
Stern, F., (2010). Chapter 5 Dimensional Analysis and Modeling. 58:160 

Intermediate Mechanics of Fluids, University of Iowa, USA. 
Stiriba, Y., Ferre, J.A., Grau, F.X. (2013). Heat transfer and fluid flow 

characteristics of laminar flow past an open cavity with heating from 
below, International Communications in Heat and Mass Transfer, 
2013:43. p8–15 

 
Subramanyam, D., Chandrasekhar, M., Lokanadham, R., (2013). Experimental 

analysis of natural convection over a vertical cylinder at uniform 
temperature. International Journal of Mechanical Engineering and 
Technology (IJMET), Vol 4, Issue 4, May – June 2013, pp. 54-62. 

 
Suh, Y. S., Lee, W. and Son, G. (2008). Bubble Dynamics, Flow and Heat 

Transfer in Parallel Microchannels, Numerical Heat Transfer, Part A, 



© C
OPYRIG

HT U
PM

142 
 

54: 390–405, 2008. ISSN: 1040-7782. DOI: 
10.1080/10407780802164561 

 
Souza, R. M. and Mesquita, A. Z. (2011). Measurements of the isothermal, 

power and temperature reactivity coefficients of the IPR-R1 TRIGA 
reactor. Progress in Nuclear Energy, June 2011. 
doi:10.1016/j.pnucene.2011.06.010 

 
Souza, R. M, & Resende, M. F. R. (2008). Power upgrading tests of the TRIGA 

IPR-R1 nuclear reactor to 250 kW. Proceeding: World TRIGA Users 
Conference 2007. p 38-46.  

 
Szabados, L., Perneczky, L., & Ézsöl, G. (1991). Evaluation of the adequacy of 

emergency core cooling in WWER-440-type reactors. Experimental 
Thermal and Fluid Science, 4(1), 36-43. doi:10.1016/0894-
1777(91)90019-N. 

 
Tadulkar, P., Iskra, C.R. and Simonson,  C.J. (2008). Combined heat and mass 

transfer for laminar flow of moist air in a 3D rectangular duct: CFD 
simulation and validation with experimental data. International Journal 
of Heat and Mass Transfer 2008:51. pp3091–3102. 
doi:10.1016/j.ijheatmasstransfer.2007.08.034 

 
Takada, S. (2004). Research and development on passive cooling system, 

Nuclear Engineering and Design, Volume 233, Issues 1-3, October 
2004, Pages 185-195. doi:10.1016/j.nucengdes.2004.08.008 

 
Takeda, T., Tachibana, Y., Iyoku, T., Takenaka, S. (2003). Heat removal 

performance of auxiliary cooling system for the high temperature 
engineering test reactor during scrams, Annals of Nuclear Energy, 
Volume 30, Issue 7, May 2003, Pages 811-830. doi:10.1016/S0306-
4549(02)00119-6. 

 
Tauveron, N., Dor, I. and Bentivoglio, F. (2011). Study of nitrogen injection to 

enhance forced convection for gas fast reactors. Nuclear Engineering 
and Design, 2011:241. p3787– 3803. 

 
Tieszen, S., Ooi, A., Durbin, P and Behnia, M. (1998). Modeling of natural 

convection heat transfer. Proceedings of the Summer Program 1998, 

Center for Turbulence Research.Stanford University. p287-302. 
 
aTonny Anak Lanyau, Mohammad Suhaimi Kassim, Zaredah Hashim, Mohd 

Fairus Abd Farid, Mazleha Maskin, Mohd Huzair Hussain, 
Phongsakorn a/l Prak Tom, Mohd Fazli Zakaria. (2011). Study of 
Coolant Flow and Heat Transfer in the Primary Cooling Pipe Segment. 
Nuclear Malaysia Technical Convention 2011, 13-15 Ogos 2011, 
Bangi, Selangor. NTC11-1782 

  

http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DSouza,%2520Rose%2520Mary%2520Gomes%2520do%2520Prado%26authorID%3D42262904700%26md5%3D7bc1fb99bfb8d43f790f7f5a920425a2&_acct=C000012478&_version=1&_userid=152286&md5=261273931b2d6c3fbe6c156b1076fac3
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DMesquita,%2520Amir%2520Zacarias%26authorID%3D21743051000%26md5%3Df1f9c9556722cdcd8ac6ef1206faafb4&_acct=C000012478&_version=1&_userid=152286&md5=04954422c3dc828a2eccaabef50c3e2d
http://www.sciencedirect.com/science/journal/01491970
http://dx.doi.org/10.1016/j.pnucene.2011.06.010
http://www.sciencedirect.com/science/journal/00295493
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0029549300X05808&_cid=271381&_pubType=JL&view=c&_auth=y&_acct=C000012478&_version=1&_urlVersion=0&_userid=152286&md5=92568f4e9e8ba73e8c220684e4d37372
http://dx.doi.org/10.1016/j.nucengdes.2004.08.008
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DTakeda,%2520Takeshi%26authorID%3D35597777800%26md5%3D54d7113880926f03f5634a48f2305f98&_acct=C000012478&_version=1&_userid=152286&md5=e80bb2b114ab2b5c6b082b1751d9b4f0
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DTachibana,%2520Yukio%26authorID%3D7103167584%26md5%3D1ecb62cfe685c1e781b17b506420c1f6&_acct=C000012478&_version=1&_userid=152286&md5=26bcc2e88dc27e6e7c00400fb1b099a5
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DIyoku,%2520Tatsuo%26authorID%3D35550109800%26md5%3De7e569411d6110267e7d6ea4cddbdfd8&_acct=C000012478&_version=1&_userid=152286&md5=81546fa699e0a2ab6e66dff7a51fa83e
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DTakenaka,%2520Satsuki%26authorID%3D7202788167%26md5%3De66e7f2c98cca7d9ab163ff6267bdc64&_acct=C000012478&_version=1&_userid=152286&md5=1080f0518261d9d4ece560b86eb46ffa
http://www.sciencedirect.com/science/journal/03064549
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0306454900X01351&_cid=271445&_pubType=JL&view=c&_auth=y&_acct=C000012478&_version=1&_urlVersion=0&_userid=152286&md5=fc56a3c6c6ea9ea9f3a936436ed6aa01
http://dx.doi.org/10.1016/S0306-4549(02)00119-6
http://dx.doi.org/10.1016/S0306-4549(02)00119-6


© C
OPYRIG

HT U
PM

143 
 

 
bTonny Anak Lanyau, Mohd Fazli Zakaria, Yahya Ismail, Phongsakorn Prak 

Tom, Syahirah Abdul Rahman,Roslan Md Dan, Mohd Huzair Hussain, 
Mohammad Suhaimi Kassim, Mohd Fairus Farid. (2011). Vaporization 
Rate Analysis of Primary Cooling Water from RTP tank. Nuclear 
Malaysia Technical Convention 2011, 13-15 Ogos 2011. Malaysian 
Nuclear Agency, Bangi. NTC11-1771 

 
Tonny Anak Lanyau, Mohd Fazli Bin Zakaria, Zaredah Binti Hashim, Mohd 

Fairus Abdul Farid, Mohammad Suhaimi Kassim. (2010). Replacement 
of PUSPATI TRIGA Reactor Primary Cooling System and Safety 
Consideration. Malaysian Nuclear Science, Technology and 
Engineering Conference 2010 (NUSTEC2010), 4 & 5 Ogos 2010, 
Universiti Tenaga Nasional, Cyberjaya. 

 
Torrance, E.T. and Jaluria, Y. (2003). Computational heat transfer, 2nd edition. 

Taylor & Fancis, New York. 
 
Torres ,  W.M., Baptista Filho, B.D., Daniel Kao, S. T. (1999). The design and 

experimental validation of an emergency core cooling system for a pool 
type research reactor  Anals of nuclear energy 1999:26. p709-728 

 
Tozser, S. (2009). Full scale reconstruction and upgrade of the Budapest 

Research Reactor. In IAEA-TECDOC-1625: Research Reactor 
Modernization and Refurbishment , August 2009. Vienna Austria, 
IAEA. p83-94. ISBN 978–92–0–109609–8 

 
Tseng, Y.S., Lin, C.H., Yuann, Y.R., Wang, J.R. and Tsai, F.P. (2011). 

Analyzing the alternative shutdown cooling behaviors for Chinshan 
Nuclear Power Plant using CFD simulation. Annals of Nuclear Energy 
2011:38. p2557–2568. 

 
Turan,O., Poole,R.J. & Chakraborty,N. (2014) Influences of Boundary 

Conditions on Laminar Natural Convection of Bingham Fluids in 
Rectangular Enclosures With Differentially Heated Side Walls, Heat 
Transfer Engineering, 35:9, 822-849, DOI: 
10.1080/01457632.2014.852870 

 
USNRC. (2009). USNRC Fact Sheet on Three Miles Island. United States 

Nuclear Regulation Commission, August 2009. 
 
Ušpuras, E., Kaliatka, A., Augutis, J., Rimkevičius, S., Urbonavičius, E., & 

Kopustinskas, V. (2007). Safety analysis of beyond design basis 
accidents in RBMK-1500 reactors. Annals of Nuclear Energy, 34(5), 
356-373. doi:10.1016/j.anucene.2007.01.011 

 
Vanderhaegen, M., Vierendeels, J., Arien, B. (2011). CFD analysis of the 

MYRRHA primary cooling system. Nuclear Engineering and Design, 
Volume 241, Issue 3, March 2011, Pages 775-784. 
doi:10.1016/j.nucengdes.2010.12.009 

 

http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DTorres,%2520Walmir%2520Maximo%26authorID%3D7005174512%26md5%3Db1699bd2f9de3ee87df7006aff6fc8b1&_acct=C000012478&_version=1&_userid=152286&md5=995d6ad42e68d70118c5123b176385b1
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DBaptista%2520Filho,%2520Benedito%2520Dias%26authorID%3D6504255536%26md5%3D2a3eef9b45ecd3c19cf1bfabeeb7b502&_acct=C000012478&_version=1&_userid=152286&md5=46c71cd5165174c80ce5d460ec45f75c
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DTing,%2520Daniel%2520Kao%2520Sun%26authorID%3D8313217900%26md5%3D0e18bc3e67c127cb556b2f0f9091cdc4&_acct=C000012478&_version=1&_userid=152286&md5=ee26eec84a59f1e649cb68d0e06a2b76
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DVanderhaegen,%2520Matthias%26authorID%3D6507272466%26md5%3D8b125e6b850c4205f521d2130fb298a7&_acct=C000012478&_version=1&_userid=152286&md5=8e630d966f8afbc5a0ff223cefd22569
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DVierendeels,%2520Jan%26authorID%3D34574019400%26md5%3Da35c1e530b218ac6ebd19f9c40dff155&_acct=C000012478&_version=1&_userid=152286&md5=f895369d5b21b7e827a882a5be3082cb
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DArien,%2520Baudouin%26authorID%3D23570654800%26md5%3Dfbb8257fd579bd14a2bb65bfc4f51091&_acct=C000012478&_version=1&_userid=152286&md5=383697dad97df50296a3f0d6b13e0de5
http://www.sciencedirect.com/science/journal/00295493
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0029549310X00115&_cid=271381&_pubType=JL&view=c&_auth=y&_acct=C000012478&_version=1&_urlVersion=0&_userid=152286&md5=285e488ee28ff82191e5a5233cee1a58
http://dx.doi.org/10.1016/j.nucengdes.2010.12.009


© C
OPYRIG

HT U
PM

144 
 

Webb, W.S., Francis, N.D., Dunn, S.D., Itamura, M.T. and James, D.L., (2003). 
Thermally induced natural convection effects in Yucca Mountain drifts,  
Journal of Contaminant Hydrology 62-63: p713-730. 
doi:10.1016/S0169-7722(02)00180-8 

 
Wee, M.D., Wood, K., Salim, A., Elias, S. (2006) Testing the applicability of the 

k0-NAA method at the MINT's TRIGA MARK II reactor. Nuclear 
Instruments and Methods in Physics Research Section A: Accelerators, 
Spectrometers, Detectors and Associated Equipment, 2006:564:2, pp. 
716–720.  

 
Wehring, B.W., Hawari, A.I. and Young, A.R. (2010). Feasibility Study of NNbar 

Experiment at DUSEL.  General Atomics and TRIGA Reactors. North 
Carolina State University, Raleigh, NC. 

 
Wheeler, B.  (2010). 316(b) Revisited: Examining the challenges facing 

nuclearpower plants, Power Engineering, June 2010. Nuclear Power 
International. p22-25 

 
WNA. (2009). Sequence of Event, Chernobyl Accident. World Nuclear 

Association, United Kingdom. 
 
WNA. (2011). Research Reactors. World Nuclear Association, United Kingdom, 

October 2011. 
 
WNA. (2013). Chernobyl Accidents. World Nuclear Association, United 

Kingdom. 
 
aWNA. (2014). Fukushima Accident. World Nuclear Association, United 

Kingdom, May 2014. 
 
bWNA. (2014). Nuclear Power in the World Today. World Nuclear Association, 

United Kingdom, January 2014. 
 
Wu, S.Y., Guo, F.H. and Xiao, L. (2014). Numerical investigation on combined 

natural convection and radiation heat losses in one side open 
cylindrical cavity with constant heat flux, International Journal of Heat 
and Mass Transfer, 2014:71,  p573–584. 

 
Xiao, X. & Zhang, P. (2014) Experimental Investigation on Heat 

Storage/Retrieval Characteristics of a Latent Heat Storage System, 
Heat Transfer Engineering, 35:11-12, 1084-1097, DOI: 
10.1080/01457632.2013.863127 

 
Yadigaroglu, G. (2005). Computational Fluid Dynamics for nuclear applications: 

from CFD to multi-scale CMFD. Nuclear Engineering and Design, 
2005:235. p153-164. Elsevier doi:10.1016/j.nucengdes.2004.08.044 

  

http://www.sciencedirect.com/science/article/pii/S0969804311000078#bbib29#bbib29


© C
OPYRIG

HT U
PM

145 
 

 
Yavar, A. R., Sarmani, S.B., Wood, A. K., Fadzil, S.M., Radir, M. H., Khoo, K.  

S. (2011). Determination of fast neutron flux distribution in irradiation 
sites of the Malaysian Nuclear Agency research reactor. Applied 
Radiation and Isotopes, Volume 69, Issue 5, May 2011, Pages 762-
767. doi:10.1016/j.apradiso.2011.01.005  

 
Yazid, P. I. and Kamajaya, K. (2009). Upgrade of the Bandung TRIGA 2000 

Reactor. In IAEA-TECDOC-1625: Research Reactor Modernization 
and Refurbishment , August 2009. Vienna Austria, IAEA. p115-119. 
ISBN 978–92–0–109609–8 

 
Yip, S. (2005). Handbook of Materials Modeling. Volume I: Methods and 

Models,.Springer, Netherlands. 1–32. 
 
Zainudin J., Mohd. Ashhar K., Ramzah M., Mukhlis M., Hilmi S.,Mohd Arif H. 

(2011). Pembangunan Semula Sistem  Analisis Pengaktifan Neutron 
Tertunda Peralatan ( IDNAA), Konvensyen Teknikal Nuklear Malaysia 
2011, 13-15 Ogos 2011, Nuklear Malaysia, Bangi. 
 

Zaredah Hashim , Mohd Fairus Abdul Farid, Tonny Anak Lanyau, Syahirah 
Abdul Rahman, Mohd Fazli Bin Zakaria, Ariff Shah Ismail & 
Mohammad Suhaimi Kassim. (2010). Thermal Hydraulics Parameter 
Studies of Heat Exchanger for PUSPATI TRIGA Reactor. Nuclear 
Malaysia Research & Development Seminar 2010, 12-15 October 
2010, Nuklear Malaysia, Bangi. R&D10-1351. 

 
Zhang, K., Yang, M., Wang, J., Zhang, Y. (2014). Experimental study on 

natural convection in a cylindrical envelope with an internal concentric 
cylinder with slots, International Journal of Thermal Sciences, 2014:76. 
p190-199. 

 
Zhang, X. B., Qiu, L. M., and Zhang, X.J. (2008). Computational fluid dynamic 

study on cavitation in liquid nitrogen, Cryogenics, 2008:48. p432-438. 
doi:10.1016/j.cryogenics.2008.05.007 

Zhang, X.B., Qiu, L.M., Gan, Z.H., He, Y.L. (2007). Computational Fluid 
Dynamic study of a simple orifice pulse tube cooler, Cryogenics 47 
(2007), p315–321.  doi:10.1016/j.cryogenics.2007.03.005 

 
Zhai, Z. and Cheh, Q.Y. (2004). Numerical determination and treatment 

ofconvective heat transfer coeffcient in the coupled building energy and 
CFD simulation. Building and Environment, 2004:39. pp1001 – 1009. 

 
Zulquarnain, M.A., Haque, M.M., Salam, M.A., Sarder, M.A., Soner, M.A., Udin, 

M.M. (2009). Experience on Refurbishment of the Cooling System of 
the 3MW TRIGA MARK II Research Reactor of Bangladesh and the 
Modernization Plan of the Reactor Control. In IAEA-TECDOC-1625: 
Research Reactor Modernization and Refurbishment , August 2009. 
Vienna Austria, IAEA. p17-32. ISBN 978–92–0–109609–8 

 
  

http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DYavar,%2520A.R.%26authorID%3D36660137700%26md5%3D7d16b0351f76bab77fd2a93ce30c4782&_acct=C000012478&_version=1&_userid=152286&md5=f23359ce0a9539851bc2aeb601f5a0fa
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DSarmani,%2520S.B.%26authorID%3D6603339820%26md5%3D277abcc6e90f48ebb9b215dbe667c2ee&_acct=C000012478&_version=1&_userid=152286&md5=b08f31db37ad2f6edb33fd41900afcff
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DWood,%2520A.K.%26authorID%3D7401883234%26md5%3D488e4715e994c9cb056f1ce585eee105&_acct=C000012478&_version=1&_userid=152286&md5=009ae86e7e7c65308c5acc77b9a420e3
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DFadzil,%2520S.M.%26authorID%3D36522408700%26md5%3D5db65b621d161b3b7c6f86bc7bf523b2&_acct=C000012478&_version=1&_userid=152286&md5=ad94fb8410fe239bf0a2d77509ac364e
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DRadir,%2520M.H.%26authorID%3D36918975500%26md5%3Dd3735a5cd2c300d53dec6bdcf8da7536&_acct=C000012478&_version=1&_userid=152286&md5=c28f5e3eb7db1060d14675059fe17f16
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DKhoo,%2520K.S.%26authorID%3D36659425900%26md5%3Ddc0476fbcd4b041f7ea608e2dcd63e3a&_acct=C000012478&_version=1&_userid=152286&md5=3abd59998bb5fa73009961a15e534dcd
http://www.sciencedirect.com/science/journal/09698043
http://www.sciencedirect.com/science/journal/09698043
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0969804311X00040&_cid=271878&_pubType=JL&view=c&_auth=y&_acct=C000012478&_version=1&_urlVersion=0&_userid=152286&md5=95f66a465336a013f71638c4ac5be88b
http://dx.doi.org/10.1016/j.apradiso.2011.01.005

	CFD MODELING OF PERFORMANCE ENHANCEMENT FOR NUCLEAR RESEARCH REACTOR COOLING SYSTEM
	ABSTRACT
	TABLE OF CONTENTS
	CHAPTERS
	REFERENCES



