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(Energy Management in Buildings)
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(Computer Simulations for Buildings)
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Advanced Numerical Methods for Engineering

Applications of numerical methods for engineering.Roots of equations. Systems of
linear equations. Interpolation. Regression. Numerical integration and differentiation.
Finite difference method and finite element method. Computer programming for
mathematical problem solving.  One-dimensional steady-state problems. Two-
dimensional steady-state problems. One-dimensional transient problems. Two-
dimensional transient problems. Numerical stability. Selected topics in numerical

methods. Applications in thermal system design.

Computational Fluid Dynamics

Mathematical description of physical phenomena. Partial differential equations.
Initial and boundary conditions. Discretization techniques. Finite volume method.
Compatibility. Stability. Convergence. Numerical methods for solving fluid dynamic

problems.

Fluidization Engineering

Industrial applications of fluidized beds. Fluidization and mapping regimes. Dense
bed. Distributors. Gas jets and pumping power. Bubbles in dense beds. Bubbling
fluidized beds. Entrainment and elutriation from fluidized beds. High-velocity
fluidization. Solid movement. Mixing, segregation, and staging. Gas dispersion and
interchange in bubbling beds. Heat and mass transfer in fluidized beds. Heat transfer
between fluidized beds and surfaces. Residence time and size distribution of solids in

fluidized beds. Circulation systems.

Advanced Fluid Mechanics
Review of principal concepts and methods of fluid dynamics. Navier-Stokes
equation for viscous flows. Potential flows. Similarity and dimensional analysis.

Boundary layers and separation. Turbulent flow. Computational fluid dynamics.

Advanced Solar Energy Engineering

Physical characteristics of solar energy and solar radiation measurement.
Stationary and sun-tracking concentrating collectors. Thermal analysis of flat plate
collectors. Performance of solar collectors. Solar water heating systems. Design and
selection of solar drying systems. Solar heating and solar cooling. Solar energy system

economic analysis.
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Energy Conservation and Management

Principles of energy conservation and management. Usage of electrical and thermal
energy. Energy conservation potentials for electrical and thermal systems. Transformers.
Electrical motors. Lighting systems. Boilers. Air conditioning systems. Compressed air
systems. Energy conservation potentials by energy management methods. Energy audit
tools and techniques. Preliminary and detailed energy audits. Economic analysis and

energy conservation plans. Energy conservation laws. Case studies.

Heat Pipe Technology

Structures and principles of heat pipes. Working fluids and selection of working
fluids for heat pipes. Compatibility of working fluids and pipes. Heat pipe design. Heat
pipe fabrication and testing. Applications of heat pipes.

Renewable Energy Resources and Conversion Technology

Current situation, technologies, and outlook of renewable energy resources and
consumption. Concept of renewable energy. Conversion technology of renewable energy.
Solar energy. Wind energy. Hydropower. Geothermal energy. Nuclear energy. Bio-energy.

Carbon credit. Carbon footprint. Water footprint. Laws and environmental impact.

Energy Management in Buildings

Overview of significance of energy use and energy processes in buildings. Indoor
environmental requirements and management. Climate, solar radiation, external
influences, shapes, and orientations of buildings. Air psychometry. Thermal comfort.
Ventilation and air leakage. Air conditioning processes and systems. Lighting processes
and systems. Heat gains and thermal performance of building envelopes. Estimation of

energy use in buildings. Energy audit. Energy conservation and management options.

Combustion and Emission Control

Applications of mass transfer theory in predicting combustion rates, vaporization,
and gas absorption. Combustion of fossil and biomass fuels. Formation of pollutants in
boiler furnaces. Emission control in power plants. Normal and abnormal combustion
processes in internal and external combustion engines. Characteristics and options of

emission controls for internal combustion engines.
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Design of Energy Systems

Engineering design procedures. Designing workable and optimum systems.
Economics for thermal system design. Mathematical modeling and simulation of
thermal processes. Modeling of energy equipment based upon physical laws. Equation
formulation for characterization of energy equipment using experimental data. Selected
optimization techniques for energy systems. Economic evaluation of engineering
projects. Financial management of energy projects. Environmental considerations in

project evaluation. Financial management for engineering projects.

Heat Exchanger Design

Principles of heat transfer. Types of heat exchangers. Calculation of heat
exchangers by log-mean temperature difference and effectiveness—-NTU methods.
Introduction to boiling and two-phase flows. Design of heat pipe heat exchanger.

Applications of heat exchangers.

Boiling and Two-Phase Flow

Principles of boiling. Interfacial phenomena. Nucleate boiling. Film boiling.
Principles of two-phase flows. Homogeneous flow models. Separated flow model. Two-
phase flow in boiling. Condensation. Basic theory of two-phase heat exchangers, steam

generators, and reboilers. Enhancement of heat transfer efficiency.

Combustion Engineering

Fuel properties. Thermodynamics of combustion. Kinetics of combustion.
Combustion of gaseous fuels. Laminar premixed flames. Laminar flame theory.
Turbulent premixed flames. Explosion limits. Flame quenching. Ignition. Diffusion
flames. Applications of gaseous fuels combustion in engineering. Combustion of liquid
fuels. Spray formation. Spray size distributions. Fuel injections. Spray dynamics.
Vaporization of single droplets. Applications of liquid fuel combustion in engineering.
Combustion of solid fuels. Drying of solid fuels. Devitalization in solid fuels. Char

combustion. Applications of solid fuel combustion in engineering.



624 649

624 652

624 653

624 654

57

Biomass Conversion Technology

Potential of biomass as renewable energy resources. Composition of ligno-
cellulosic biomass. Determination of biomass composition. Physical properties of
biomass. Advantages and disadvantages of biomass as solid. Biomass upgrading by
densification. Mechanism of pelletizing. Torrefaction process. Kinetics of thermal
decomposition in torrefaction process. Properties of torrefied biomass. Pyrolysis
process. Kinetics of thermal decomposition in pyrolysis process. Properties of pyrolysis
biomass. Standards of biomass fuels. Biomass conversion to bio-oil. Physical properties
of bio-oil. Bio-oil upgrading. Biomass conversion to producer gas. Gasification process

and gasifier. Improvement of producer gas quality. Applications of upgraded biomass.

Computer Simulations for Buildings

Energy use and energy processes in buildings. Building simulation software and
applications. Engineering equation solving software. Building energy simulation software.
Window system property simulation software. Radiative transfer and lighting system

simulation software.

Dehumidification for Buildings

Cooling and dehumidification requirements in buildings. Dehumidification options.
Working principles of desiccants. Types of desiccants. Solid desiccants dehumidification
systems. Liquid desiccant dehumidification systems. Performance evaluation of
dehumidification systems. Applications of dehumidification systems. Hybrid use of

dehumidification and air conditioning systems and energy saving potential. Case studies.

Passive Building Design

Sustainable energy conservation strategies for buildings. Daylighting in buildings.
Shading devices. Natural ventilation and air flows in buildings. Thermal comfort. Visual
comfort. Heat transfer through building envelopes. Applications for Thai-style buildings.
Applications of automated blinds.
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Advanced Heat Transfer

Heat conduction in steady, unsteady, and periodic states. Free and force heat
convection and mass transfer from external surfaces. Laminar and turbulent convective
heat transfer. Heat transfer in two-phase flows. Condensation and boiling heat transfer.
Compact heat exchangers. Black body radiation. Heat radiation exchange between
nongray surfaces. Radiation equipment. Numerical calculations for heat conduction,
convection, and radiation. Selected topics in heat conduction, convection and radiation.

Applications in thermal system design.

Research Methodology in Energy Engineering

Research principles and examples. Systematic approaches in conducting research
and the importance of each step towards the success of the research. Topic
formulating. Research design. Research proposal writing.  Experimental design.
Introduction to engineering measuring instruments. Data collection and data analysis by
qualitative and quantitative approaches. Statistics for research. Research report

preparation. Presenting techniques and publications of research work.

Embedded System

Embedded system architecture.  Peripheral devices and instruments for
embedded system development. Principles for embedded system development.
Applications of embedded systems in energy engineering. Advanced principles for

embedded system development.

Fiber Optic Sensor Technology
Principles of fiber optic sensor technology. Principles of optics and optical
devices. Applications of fiber optic sensors in industry. Characteristics of fiber optic

sensor technologies. Laser technology.

Measurement and Instrumentation

Principles of instruments and measurements. Technical specifications of
measuring instruments. Sensitivity, accuracy and uncertainty. Application of statistical
analysis and data improving. Operating principles of mechanical and electrical

instruments. Mechanical and electrical measurements. Data acquisition and storage.
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Automatic Control
Automatic control principles. Analysis and modeling of linear control elements.
Stability of linear feedback systems. Time domain analysis and design. Frequency

response. Design and compensation of controlling systems in energy engineering.

Selected Topics in Energy Engineering |

Current topics of interest and/or new developments in energy engineering.

Selected Topics in Energy Engineering Il
Current topics of interest and/or new developments in energy engineering which do

not overlap with those in 624 671 Selected Topics in Energy Engineering |.

Seminar in Energy Engineering

Literature Review. Research methodology. Report writing. Research presentation on
a topic of current interest in energy engineering. Advanced technologies for energy
management in buildings. Energy-economic modeling and policy. Bio-energy conversion.
Advance refrigeration and cryogenics. Solar design methods and use. Energy resources,
energy technologies, mechatronics and automatic control systems and other related

topics.

Special Study in Energy Engineering

In-depth study in the field of energy engineering on a topic related to the thesis.

Thesis

Research in the field of energy engineering under the supervision of an advisor.



