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Z | New technology for energy usage, such as fuel cell battery, cogeneration systems, and biological energy systems, are
reviewed. Furthermore, the state of art of the optical measuring techniques related to the energy systems are provided.
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& | Understanding the recent development of optical measurements and diagnostics related to energy systems
Understanding the mechanisms by which organisms produce energy and their applications in engineering
Understanding the configurations and characteristics of fuel cell/gas turbine hybrid systems and cogeneration systems
Understanding the energy conversion technologies from macroscale to microscale
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REETEIER /Course Plan

No. 15 B Topics A Content
1 H | Lo IXNFVRTLOBEEBHRT DL LEHIC, ZOBRONRTEHET .
= | Introduction The trend of energy systems is summarized and the contents of this class are
overviewed in advance.
2 B | fimetRl oM FImRY AR EERANE OEEE & IBERAVER Y IS D WTIEB T 3.
% | Recent development of optical | To understand the frontier of optical measurements and their theoretical background.
measurements and
diagnostics
3 B | kiAo mAREa (1) TAYRLKAT T 7 4 HAORBISOVWTERST 3.
= | Frontier of optical | To learn the principle of digital holographic measurements.
measurements and
diagnostics (1)
4 B | stimmmaEtal (2) TAYRNLKAT T 7 4 HROLRICOWTERT 5.
= | Frontier of optical | To learn the applications of digital holography to real measurements.
measurements and
diagnostics (2)
5 B | kiwAXLARHE (3) Z A~y 7 VEHBI O &SRB D W TEB T 5.
= | Frontier of optical | Frontier of optical measurements and diagnostics (3)
measurements and
diagnostics (3)
6 H | £z xLF¥F—2 X7 L(1) EYD TR X -2 EHRHTHIEAITOVWTEHRT 5.
& | Biological energy systems (1) The mechanisms of biological energy systems are explained.
7 B | AT RALF -2 2T L(2) EPMNTRNF - ERETHAAEMAL TRV —EERERICOVWTHESRT 3.
Z | Biological energy systems (2) Energy harvesting technologies using biological systems are explained.
8 B | TR LF 22T L(3) EYERVIE I AN —EEICEET 2RIARICOVTERT 5.
& | Biological energy systems (3) Latest studies on bio-based energy harvesting are explained.
9 B | TxLX—FAOHELM (1) ARBEEFRBENBREEAXDEWVIIOWTHRGET 5.
% | New technologies for energy | The difference between large-scale power plants and distributed power generation
utilization (1) systems is explained.
10 | B | =x/¥F—RAHFEIM (2) DPRBROPE LT, BEED - AREZ—EVERREIV AT LY -V xL—
AV RATLICOWTRET .
% | New technologies for energy | As examples of distributed power sources, fuel cell/gas turbine hybrid systems and
utilization (2) cogeneration systems are explained.
11 | B | =2 F—FHOFEAM (3) KEIFRNF - RT LOBEPRHRICOWTERRT 5.
% | New technologies for energy | The configurations and characteristics of hydrogen energy systems are explained.
utilization (3)
12 | B | ¥4 78T F—Z#EEFAM | loT (Internet of Things) T/RA R, 7xT7 7 7NLHR Ny TFU—-LREVH—DT
(1) FNF—RERDTA VB IRNFT BB OBEAICDONTHHRT 2.
%= | Micro-energy conversion | The introduction of micro energy conversion technologies as power sources for loT
technology (1) (Internet of Things) devices, wearable devices, and battery-less sensors is explained.
13 | B | ¥4 7 AT F—FlEl | ABERELIRBFEBICOVTHERT 2.
(2)
= | Micro-energy conversion | The thermoelectric generation and vibration energy harvesting is explained.
technology (2)
14 | B | ¥4 702 LF—FBTWN | X7 —FEEKIALEDONT—IL 7 FAZ I RITDOWTHERT 2.
(3)
& | Micro-energy conversion | Power electronics such as power semiconductor technologies are explained.
technology (3)
15 H| £&® DEOFEELHEITS.
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| E | Summaries | Summaries for all topics are held.

‘ >E* ‘

B | X7—FRAY FEREAIIBERGS 27U F2FALTERT . ABRICHL L, EBRFEFRLSNC 675 BEA EoE
BTAS KM OBCEEREAY BEThd. HRICHENICHEL, ZOEBCETHBEICL > THHEETLILNEET
HY, Ffz, AEOFEEL FR— MEHAIKOONS.

Z | This course is given using PowerPoint materials and handouts distributed as appropriate. Self-learning of 67.5 hours (4.5

hours a lecture), besides lecture time, is required in this course. It is important to attend every class and review the content
after each class and assignment reports must be submitted four times.

Iy YR=R=CLR—MILVFHET S, oI T 2EEREIEIF 40%, 60%TH 5.

‘ >H: ‘

Minute paper 40%, Reports 60%. Credit is granted when the achievement is no less than 60%.

BAF, RENE, REH, BRIV F-—RERRICETI2ERMEEBL LI IENEELL,

To have fundamental knowledges of thermodynamics, fluid dynamics, fluids measurements, and transport phenomena of
thermal energy are expected.
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