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In this paper. a new subject based on PBL (Project Based Learning) and its educational effects
are discussed. The feature in this subject is that problems are solved based on the division of
labor. In this subject. students break inte four-member groups, and develep a line trace robot
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programming. and learn basic knowledge of assigned area from teachers. After thal they develop
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Solar thermal power generation

¢ Light — Steam
— Kinetic energy
— Electricity

Conclusion

+ When will the next solar conversion
devices are improved, we solve the
energy problem

+ We can make an environmentally
friendly energy
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zav27onn 1 ¢ [

~ solarenergy ~

* One of enengy is

6 Tl explain what is salar energy
and how we do 1o extract energy from solar energy today
+ Salar energy is clean, and can reduce carben dioxide.

+ Amount of solar energy in the earth for 40 minutes squals global energy consumption for one year,

n solve the energy

m if we can use the most of its energy.

lar energy b solar heat and suslight

rgy through conversion devices

I the sunlight was used, th
from sunlight

I we use a solar thermal, the conversion device converts sslar energy inte thermal energy as

e comverts electrical energy directly

stoam
 With it, it is converted inte kinetic energy, and finally we obtaine electrical energy
* When the solar conversion devices are improved, we salve the energy problem.

+ In other words, We can make an environmentally friendly energy
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7. Prof. Dr. Tatsue Uchida, President, SMCT
. Prof. Dr. Kazotada Watanabe, President, WNCT
2. Prof. Dr. Yasuo Oota, President, MMCT
10. Prof Dr. Hideo Inaba, President, THCT
11. Prof. Dr. Mazashi Kamon, President, ENCT
12 Prof. Dir. Shigem Ito, President, OMCT

Call for Papers

Objective of Symposinm

The year 2011 marks a special occasion for Thailand as the counTy will commemorate
“The Celebrations an the Auspicious Occazion of His Maesty the Eing's §4th Birthday
Amnrversary” on December 5th, 2011.His Majesty the Eing Blumipol Adulyadej is
known as the founder of “the philosophy of sofficient ecomomry for swstainsbility™ In
regarding to HM. the Eing's philosophy, the techmology for sustaining human life,
welfare and prosperity will be very important role. In tribmte to this special oocasion,
Eing Mongkut's Instiute of Technology Ladkrabeng (EDITL), Thailand and the
Instimte of Mational Colleges of Technology (INCT), Japan, have mumal agreement to
lannch the symposium on technology for sustaimability. The symposium aims to provide
a general forum for enhancing interdisciplinary interactions, dialopue, and collaborations
among students, researchers and facalty members. All the participants will get together at
one place to present and exchanze their research, development and mnovative knowledze.
The outcomes of this symposium should be the foundation of dissemination of researches
on techmolozy for snstainability of the nations. Smdents are strongly recommended to
submit papers.

(L BERRFPAEIC L AERES VAR AISTS201 1R — A —3)
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[1STS2011 FHa (Fky) |

1st International Symposium cn Technology for Bustainability - IST32011, EMITL, Bangkolk, Thailand

Study of bio-ethanol production from cellulosic waste (rice straw)

Tadayosi YOSHIMURAl, Marie HATAKAWAE, Fumio TAKATIASHI® and Takatoshi KAWASITMA®

'Department of Chemistry and Biology Engineering and *Advanced Engineering Course,
Fukui National College of Technology, Geshi-cho, Sabae, Fukui 916-8507, Japan
*Global Environment Group, Environment Department, The General Environment Technos Co. Lid.,
1-3-5 Azuchimachi, Chuo-ku, Osaka 541-0052, Japan
“The Kansai Electric Power Co. Inc., Research and Development Division,
3-6-16 Nakanoshima, Kita-ku, Osaka 530-8270, Japan

Summary

This basic research was carried out on bio-ethanol derived from cellulosic waste (rice straw). In view of the fact that rice
straw is incorporated into the soil after harvesting the grains to increase mineral soil content, we examined the option of using
high pressure pretreatment which does not involve chemical treatment, thus allowing residues from bio-ethanol production to be
returned to the soil as a liquid fertilizer. Results from this study showed that i) high-pressure treatment enhanced the
saccharification of rice straw and ii) soil containing residues from bio-ethanol production did not inhibit the growth of Japanese
mustard spinach planted from seed.

Key words: cellulosic waste (rice straw), high-pressure treatment, soil containing residues, bio-ethanol production
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