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สาหรับตัวผม ผดุงศักด์ิ รัตนเดโช เนน  
วิจัยพื้นฐาน วิจัยประยุกต และทําควบคู

ทุน สกว สภาวิจัย  สวทช
ตีพิมพในวารสารวิจัยระดับนานาชาติทีม่ีมาตรฐานสงู

สรางสิง่ประดิษฐและนวัตกรรมที่ใชประโยชนกับสังคมไทยได 
และสามารถจดสิทธิบัตรได
ใหบริการทางสงัคม

ผลตินกัศึกษา ปริญญาตรี โท และ เอก ที่มีคุณภาพ
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RCME MembersRCME Members

15 Ph.D Students
5 Master Students
6 Bachelor Students

5 Ph.D Researchers

ME TU

Research Area: 
Basic Research/Applied Research

(1) Development Mathematical Modeling/Numerical Technique for 
Solving Heat and Mass Transport in Highly Complex System

Conventional Methods
Finite Volume Method (FVM)
Finite Differnce Time Domain (FDTD)
Transfinite Interpolation-PDE Mapping Method

Statistical Methods
Lattice Boltzmann Modelling
Monte-Carlo Modelling

(2) Theoretical Analysis in Multiphase Flow-Phase Change Problem
(Porous Media, Biomaterial, Tissue-Membrane, etc.)

(3) Microwave Heating (Theory and Experiment)

(4) Experiment in Thermal Processes
(5) Biomechanics
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List of World ClassList of World Class--International Journals Published International Journals Published 
(>60 Papers)(>60 Papers)

•Int. J. Numerical Method for Engineering

•Int. J. Materials Science
•ASME Journal of Heat Transfer
•International Journal of Heat and Mass Transfer
•International Communications in Heat and Mass Transfer
•Drying Technology International Journal
•Applied Math. Modelling
•Numerical Heat Transfer Part B - Fundamentals
•IEEE Transactions of Microwave Theory and Techniques
•ASME J. Manufacturing Science and Eng.
•Chemical Engineering Science
•Computers&Chemical Engineering
•AIAA Journal of Thermophysics and Heat Transfer
•AIChE J.

etc

Patents:  >10 Items

ME TU

Research CollaborationResearch Collaboration
Cornell University, USA.
University of California, Riverside, USA.
Nagaoka University of Technology, Japan
University of Nottingham, U.K
University of New South Wales, Australia
Etc.Grants

•CHE
•TRF
•MTEC
•ITAP-NSTDA
•NRC
•Private Company
•Etc.
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Maxwell’s Equations (TE10
Mode）

Electromagnetic Field Analysis
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Microwave Absorption
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Microwave Frequency

Electric Field
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Heat Transport Eq.

Microwave Absorption 

Specific Heat Capacity

Fluid Transport 
Eqs.

X-Momentum

Continuity Eqs.

Modeling Formulations
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Thermal Diffusivity
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Heat Transport Eq.
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Microwave Absorption 

Latent Heat of Evaporation
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Fluid Flow Eqs.

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

∂
∂

−=⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

∂
∂

−=
g

v

v

m
ggv

g

v

v

m
ggv z

Dww
x

Duu
ρ
ρ

ρ
ρ

ρ
ρ

ρ
ρ 　,

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

∂
∂

−=⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

∂
∂

−=
g

a

a

m
gga

g

a

a

m
gga z

Dww
x

Duu
ρ
ρ

ρ
ρ

ρ
ρ

ρ
ρ 　,

Liqui
d Air

Vapor

Capillary 
Pressure

( )3erg
3
erl s1k,sk −== 　

( )[ ]217.01/1325.0
/

−=−= elgc s
k

ppp
φ

σ

Vapor Diffusion Coeff.

( ){ } ( ) ( ) 01 =+
∂
∂

++
∂
∂

+−+
∂
∂

vvllvvllvl ww
z

uu
x

ss
t

ρρρρρρφ ( ){ } ( ) ( ) 01 =
∂
∂

+
∂
∂

+−
∂
∂

aaaaa w
z

u
x

s
t

ρρφρLiquid+Vapor Air

Mass Transport 
Eqs.

Modeling Formulations

Gas

DsDm )1(
3
2

−
−

=
φ
φ

ME TU

0
50

100
150

200

- 1.5

- 1.0

- 0.5

0.0

0.5

1.0

1.5

0
20
40
60
80
100

 E
le

ct
ric

 F
ie

ld
 E

y/
Ey

in
[-

]

x[
m

m]

z[mm]

Sample

Rectangular Wave Guide

160 170 180 190 200 210

- 0.4

- 0.2

0.0

0.2

0.4

0

20

40

60

80
100

 E
le

ct
ri

c 
Fi

el
d 

Ey
/E

y in
[-

]

x[
m

m
]

z[mm]

Sample

Electric Field Distribution Inside a Rectangular Wave 
Guide

0.00 0.05 0.10 0.15 0.20
- 1.5

- 1.0

- 0.5

0.0

0.5

1.0

1.5

 E
le

ct
ric

 F
ie

ld
 E

y/
Ey

in
[-

]

Depth  z[mm]

TU/THAILAND



ME TU

Hybrid Microwave Drier  Using a Combined Single-Feed 
High Power Magnetron and Vacuum System 

Hybrid Microwave Drier  Using a Combined Unsymmetrical 
Multi-Feed Low Power Magnetrons and Vacuum System Microwave Vacuum Drier Unit

ME TU
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Microwave-Rectangular Waveguide System

Network Analyzer System
Optical Fiber Optics

Microwave Spouted Bed Drier

Digital Readout MW leakage Detector

ME TUHybrid Microwave Drier  Using a Combined Unsymmetrical Multi-Feed  Low Power Magnetrons and 
Continuous Belt System 

Microwave Pyrolysis Unit
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Computation of Temperature Rise in the Human Head for 
Portable Telephones

Microwave Cancer Therapy

ME TU16

Re=133

Flow Visualization by LBM

Re=100 Re=100

Re=133
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Enhancement of heat and mass transfer in porous Enhancement of heat and mass transfer in porous 
media with electrodynamicsmedia with electrodynamics

Ground

+

Anode
Hot-air flow 

Vapor diffusion & 
Capillary pressure

Drift of ions
2O+ 2N +

Flow of neutral 
molecules

Heat 

Ground

+

Anode
Hot-air flow 

Vapor diffusion & 
Capillary pressure

Drift of ions
2O+ 2N +

Flow of neutral 
molecules

Heat 

Flow

Flow

Without Electric fie

With Electric field

• Experimental and numerical simulation 
studies on heat and mass transfer

• Corona wind phenomena
Grant: Thailand Research Fund (TRF)

ME TU

Department of Mechanical Engineering
Thammasat University

Heat/Mass Transfer in Porous Media
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You are Welcome to Join

For more info. visit www.me.engr.tu.ac.th

Advertisement
more
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Question?

Good Luck

Enough!


