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內容摘要：（二百至三百字） 

因應當前全球氣候變遷的發展趨勢，「節能減碳」成為全球矚目焦點，

世界各主要國家莫不大力推動以高能效、低排放為核心的「低碳經濟」，

積極發展「低碳技術」，並對產業、能源、技術、貿易等政策進行重大調

整，以爭取先機，發展綠色產業。本公司配合國家政策，在電廠營運上未

來可引入先進之再生能源及相關低碳發電技術以達能源、環境、經濟 3 者

之均衡發展。 

Asia-Pacific Forum on Renewable Energy 2012 國際研討會於2012
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年12月26-29日舉辦，內容主題包括太陽光電、風力發電、生質能源、地熱

能源、氫能暨燃料電池及低碳技術等議題，參加此次會議，不但蒐集了質

能及低碳發電技術等再生能源發展相關資料，也更進一步了解目前國際上

的研發現況，有利於本公司後續相關研究計劃的規劃與推展。 

本 文 電 子 檔 已 傳 至 出 國 報 告 資 訊 網 （ http ：

//report.nat.gov.tw/reportwork） 
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壹、目的 

  本次出國之緣由及目的如下: 

1.經濟部能源局之2012年能源產業技術白皮書緒論:當前全球氣候變遷的

發展趨勢，「節能減碳」成為全球矚目焦點，世界各主要國家莫不大力

推動以高能效、低排放為核心的「低碳經濟」，積極發展「低碳技術」，

並對產業、能源、技術、貿易等政策進行重大調整，以爭取先機，發展

綠色產業。本公司配合國家政策，在電廠營運上未來可引入先進之再生

能源及相關低碳發電技術以達能源、環境、經濟3者之均衡發展。 

2.依據國際能源總署統計，全球再生能源發電自 1990 年以來平均每年增

長 2.7％，低於整體總發電量的 3％成長率。因此，到 2050 年實現減

少一半全球能源相關的二氧化碳排放量，需要在 2020 年前較目前規模

再增加一倍的再生能源發電。 

3.Asia-Pacific Forum on Renewable Energy 20122 國際研討會( 如附件

一) 於 2012 年 11 月 26-29 日舉辦，內容主題包括太陽光電、風力發電、

生質能源、地熱能源、氫能暨燃料電池及低碳技術等議題，參加此次會

議，有助於生質能及低碳發電技術等研發工作的推展。 



 2

 

貳、過程 

   本次出國開會之行程及工作概要如表 2-1 所示。 

表 2-1、實習行程概要表 

 

日期 

 

行程及工作概要 

 

101/11/25 往程（台北→濟州島） 

 

101/11/26-29 
參 加 Asia-Pacific Forum on Renewable 

Energy 2012 國際研討會 

 

101/11/30 返程（濟州島→台北） 
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参、與本公司相關主要研討內容 

1.以熱化學轉化生質物中間物製成燃料或化學品 

A.作者:Yong Wang 

B.內容摘要: 

隨著全球暖化與石化原料耗盡的憂慮日增，越來越多的研究致力

於可再生能源來源的轉化和利用，例如生質物。經由生物或熱化學的

途徑可以將生質物轉化成燃料或化學品。然而生物途徑充滿限制，生

產的醇類類型有限，利用非糧食料源的效率也不高。換句話說，熱化

學轉化途徑不限特定料源，而且提供一個高空間─時間─產率的產

品。熱化學轉化途徑包括直接及間接製程。經過氣化進行合成氣轉化

的間接製程已用於商業，所以主要的挑戰是在較小的產能上，特別是

生質物轉化，實現較大的規模經濟。直接製程例如熱裂解雖是一個較

為簡單的製程，但是中間物的提升，例如熱解油的催化仍是重大的挑

戰。這篇文章將會提出最近在熱化學轉化生質物的中間物方面，例如

乙醇、合成氣、醣及熱解油的突破。 

C.心得 

氣化進行合成氣轉化成甲烷氣是目前重要之發展方向，因可直接

與天然氣複循環機組整合。 

 

2.含油微藻的選擇在燃煤煙氣上的應用 
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A.作者:You-Kwan OH 

B.內容摘要: 

作為替代石化柴油的生質柴油之料源，微藻展現了相當大的潛

力。從微藻產製生質柴油，各單元的程序發展包括：藻種選擇、細胞

培養、收成、除水、油轉換等等。在這篇研究裡，我們篩選微藻從燃

煤煙氣生產生質油。將收集到的藻種置於燒瓶中，並以空氣、10%二氧

化碳的二氧化碳與空氣的混合氣，以及燃煤煙氣(~15%二氧化碳)進行

氣泡柱式的培養測試。其中幾種顯示了較高的生質物生產力(>0.2 克 

細胞數/公升/天)，它們的油脂生產力也較近期發表的超出兩倍。主要

的脂肪酸有棕櫚酸(C16:0)、硬脂酸(C18:0)、油酸(C18:1)、亞油酸

(C18:2)、亞麻酸(C18:3)。這篇研究報告了一些有潛力以燃煤煙氣生

產生質柴油的料源藻株。 

C.心得: 微藻製油後之殘渣可再用熱化學法(例如氣化)將熱量回收。 

3.透過 SCENEDESMUS OBLIQUUS HM103382 及 MICRACTINIUM REISSERI 

JN169781 來利用都市廢水生產生物質及生質柴油 

A.作者: Reda A.I. ABOU-SHANAB 

B.內容摘要: 

都市廢水富含營養鹽，容易致使週遭水體優養化而影響健康及

環境，所以都市廢水的排放就成了一個重要的問題。由於微藻可以利

用廢水中的氮、磷，使得微藻產製生質柴油具有成本效益，以及永續



 5

性的潛力。因此，將微藻 Scenedesmus obliquus HM103382 及

Micractinium reisseri JN169781 養在經過預處理及輔以 15%二氧化

碳的生活污水中，從而達成同時去除營養鹽並產生油脂。不論是生質

物或油脂的產量，都是以經過高壓滅菌或過濾滅菌的汙水，較經過紫

外光照射或未處理的汙水多。M. resseri 和 S. obliquus 在高壓滅

菌入流水中均有最高的生質物產量(0.41±0.01 及 0.26±0.03 dwt/L)

與油脂含量(22%及 19%)。其中，以高壓滅菌過的汙水培養 M. resseri

得到的氮、磷與無機碳最高去除率則分別為 97%、98%與 77%。而以過

濾滅菌與高壓滅菌培養 M. resseri 得到的飽和脂肪酸分別佔總脂肪

酸的 66%及 60%，適合產製生質柴油。 

C.心得:利用生活污水養藻可降低成本及碳排放量。 

4.熱裂解反應條件對廢棄生質物建材生產生質油的影響 

A.作者: Jeong Wook KIM1 

B.內容摘要: 

科學家已經開始研究廢棄木建材的熱裂解特性，透過熱重分析估

算廢棄木建材的活化能，以測試其熱裂解的動力學。除此之外，也比

較了批次式與流體化床反應器的產品特性。當纖維素和半纖維素完全

分解時，活化能隨著溫度逐漸升高，從 149.41 千焦/摩爾～590.22

千焦/摩爾，只剩木質素仍在緩慢分解。經熱裂解實驗得知在攝氏 400

度至 550 度之間，在攝氏 500 度時有最大的油產量。流體化床式與批
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次式反應器相比，產量較高與溫度的關聯性較低，而且更適合用以熱

裂解生產生質油。相較於批次式反應器，從流體化床反應器產生酸的

含量較少，以及酚的含量較多，可知其能更有效的分解木質素。 

C.心得:利用生質廢棄物轉化成能源，可減碳並降低環境污染。 

 

5.以銅鋁催化水煤氣變換反應產氫 

A.作者: Rasika B. Mane1  

B.內容摘要: 

由於碳中性能源日益受到關注，使得質子交換膜燃料電池所需的

潔淨、高效產氫技術得以發展。重組富氫燃料產氫有兩個問題，一是

一氧化碳對環境有害；二是燃料電池中的鉑電極有毒。本研究著重於

開發高效催化劑，以提高合成氣產氫，減少水煤氣變換反應中的一氧

化碳。水煤氣變換為溫和放熱反應，意味著銅基催化劑在較低的溫度

下有著較高的熱力學效率。雖然銅-鋁、銅-鐵及銅-錳催化劑尖晶石

相，被發現在水煤氣轉換反應中具有高活性，仍能開發新一代的銅催

化劑以提高穩定性與持續性。在此，我們報告了一個同時以不同銅-

鋁成分共沉澱及消化技術製備的新型、不含鉻的銅鋁催化劑。並於大

氣壓力條件下，在固定床式微管狀石英反應器中，評估這些催化劑在

攝氏 200 至 400 度下的水煤氣變換反應。 

C.心得: 一氧化碳加水轉換成二氧化碳及氫氣，二氧化碳可先行分離。 
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6.太陽能燃料的光電發展 

A.作者: Hyunwoong PARK 

B.內容摘要: 

隨著碳足跡燃料成本與大氣中二氧化碳濃度的持續增加，以太陽能燃料

作為替代的清潔能源載體，正受到越來越多的關注。這些燃料包

括從水分子產生的氫與過氧化氫，以及與二氧化碳轉換而成的碳

氫化合物。對高效太陽能燃料生產來說，不僅是光的吸收劑（氧

化物半導體、矽、無機複合物等）要具有高的吸光效能，也要能

夠有效的分離及傳輸電荷。考慮到這一點，本篇將介紹太陽能燃

料的生產以及人工光合作用的基本原理，然後詳細討論光電催化

分解水及轉化二氧化碳。 

C.心得: 太陽能產生燃料也是一種儲能方式。 

7. 中國風能產業介紹 

A.作者: Shen Dechang 

B.內容摘要: 

在 2011 年，中國風能產業相較美國和歐洲，仍非常快速的在發

展，新的風力發電機組裝機容量接近 17.3GW。至 2011 年底的總累積

裝機容量則已接近 63 GW。約 30 個風力發電機組製造商位於中國，

可以將合格的產品推向市場。最低的風力發電機組價格(不包含塔柱

和地基)降至 572 美元/kW，2011 年底。推測中國風能產業將會穩定
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的發展到 2020 年。3MW 的雙饋風力發電機組已被用於離岸風力發電

廠，以及 2.5MW 的直驅風力發電機組已被用於潮間帶風力電廠。一些

5、6MW 的風力發電機組已經開發完成，不久的將來將會應用在離岸

風力發電廠，而風力發電機組變大，企業國際化已是必然的趨勢。據

估中國的風力發電機組的累積裝機容量將會在 2020 年底達到

200GW。對中國的風力發電機組製造商而言，尋找海外市場將是一項

艱鉅的任務。根據中國風能產業的實際狀況，本文客觀分析了中國大

尺寸風力發電機製造產業的發展前景。 

C.心得:強而有力的製造產業方可支撐再生能源工業。 

 

8.燃燒煙氣中汞的排放行為 

A. 作者: Sung Hoon SHIM1, Sang Hyun JEONG1 

B.內容摘要: 

燃料的性質及燃燒的特性會影響煙氣中汞的形態。實驗室規模的

沉降爐被設計來研究汞在燒燃煙氣中的行為。將四種煤炭樣品分別放

入沉降爐中燃燒；在出口端以衝擊瓶採集汞元素及氧化汞，以分析它

們的濃度；再以一個氣體分析儀來記錄出口端的氧氣、一氧化碳及二

氧化碳的濃度，及監測燃燒的程度。過程中不僅發現濃度與燃燒時間

一致，而且各煤樣的燃燒效率皆大於 80%。這些結果展示了各樣品的

汞排放和氧化量程度，進而發現汞排放的程度與煤炭中的汞含量有
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關。然而，汞的種類及比例受到許多因素的影響，例如氯和硫的含量、

汞的保留百分比及燃燒程度。 

C.心得: 煙氣中汞的形態會影響汞的去除方法。 
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肆、心得及建議 

4-1 心得 

1.再生能源工業之研發方向可從增加效率及降低成本方向著手，降低

成本則需與系統製造業結合，在研發方向上宜參考國外技術但與本

土之基礎工業結合，以期再生能源利用與經濟發展並進。 

2.全世界人口激增，地球資源有限，再生能源發展應同時考量糧食供

應、水資源、環境污染及碳足跡，以維持地球永續發展。 

3.人口老化及煤炭大量使用使得汞的問題日益嚴重，發電業應及早建

立經濟有效之汞處理技術。 

4.微藻具捕捉電廠二氧化碳、作為生物燃料及生產高價產品等多重功

能，發展微藻生物能源技術並低成本大規模養殖生產，則為影響此

產業發展的關鍵因素之一。利用廢水之營養源及水資源是一個可開

發之方向，其他如養藻模組化及自動化都是降低成本的有效方法。 

4-2建議 

1.煤炭及生質物之氣化合成氣長期發展應與燃料電池整合成高效率之

IGFC 發電系統；中期可研究氣化合成氣轉化成甲烷氣，直接與天然

氣複循環機組整合發電，加速氣化合成氣之利用及達節能減碳之目

標。 

2.低熱值褐煤全球蘊藏量豐富，價格相對便宜，研發有效率(低碳) 褐

煤改質技術提昇熱值，可望降低燃煤電廠之購煤成本。 
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伍、本會議發表之文章名稱 

文章名稱  作者 
THE STATUS AND TRENDS OF PV INDUSTRY IN CHINA Xu Honghua  
A Study of Energy Saving Design of Czochralski Process for 
Solar Cell Si-Ingot 

Jae Hak Jung, 

Impact of Zn1-xMgxO:Al transparent electrode for Buffer-less 
Cu(In,Ga)Se2 solar cells 

Yoshihiro Kuwahata* , 
Takashi Minemoto, 
Ritsumeikan 
University  
Noji-Higashi, Kusatsu, 
Shiga. 

DEVELOPMENT OF PHOTOELECTRODES FOR SOLAR 
FUELS 

Hyunwoong PARK, 

LONG-TERM STABILITY AND CHARGE 
TRANSPORTATION IN DYESENSITIZED 
SOLAR CELLS 

Jongchul Lim, Young 
Soo Kwon, Sung-Hae 
Park, Taiho Park  

ENHANCED PERFORMANCE OF DYE SENSITIZED SOLAR 
CELLS USING PEDOT ELECTRODEPOSIT COUNTER 
ELECTRODE 

Kyung Hee Park, 
Hyung Jin Kim, and 
Chang Kook Hong  

P-type nickel oxide as photocathode in photoelectrochemical 
solar cells 

Min-Ah Park and 
Kwang-Soon Ahn 

Recent Research on Hybrid Bulk Hetero-junction Solar Cells Chinho Park* and 
Nguyen Tam Nguyen 
Truong 

HIGHLY EFFICIENCY INORGANIC/ORGANIC HYBRID 
TANDEM SOLAR CELLS 

Jae-Wook KANG, 
Chang Su KIM 

ON THE STABILITY OF POLYMER SOLAR CELLS Hwajeong KIM, 
Joonhyeon KIM, 
Jaehoon JEONG, 
Sungho NAM,  
Youngkyoo KIM 

DEVELOPMENTS OF PHOTOSENSITIZERS TO ENHANCE 
PHOTOVOLTAIC PERFORMANCE ON DYE-SENSITIZED 
SOLAR CELLS 

Hyo Jung HEO, Sok 
Kyun CHOI, Dae 
Young JUNG, Mi Ran 
JUNG, Jae Hong KIM

CONTROLL OF TIO2 STRUCTURE FOR HIGH EFFICIENCY 
SOLID-STATE 
DYE-SENSITIZED SOLAR CELLS 

Dong Kyu Roh, Won 
Seok Chi1, Sung Hoon 
Ahn1, Jin Ah Seo, 
Harim, Jeon1 and Jong 
Hak Kim 

Energy yield of different PV module technologies and influencing 
factors 

SooBong Lim TUV 
Rheinland 
 

,  



 12

PHTOTOVPLTAIC SYSTEMS IN UNIVERSITY OF 
MIYAZAKI 

Kenji 
Yoshino,,Kensuke 
Nishioka Atsuhiko 
Fukuyama Hidetoshii 
Suzuki 

Development of the Ultra-Thin Concentrator for a CPV module 
using the TIR Fresnel lens 

Sungbin Kim, 
Sangkyoung Oh 
Jangkyun Kim, 
Chankyu Park,Jaehak 
Jung Yujin Jung and 
Byungwook Kim 

The solar module with flexible solar cell and off-grid solar 
application system study  

Goh, ingab  

FATIGUE LIFE PREDICTION OF SMALL WIND TURBINE 
COMPOSITE BLADE BASED ON WIND SPEED HISTORY 

Ji-Won Jin, Jang Ho 
Lee, and Ki Weon 
Kang 

AERODYNAMIC AND AEROACOUSTIC 
CHARACTERISTICS OF FLATBACK AIRFOILS FOR USE 
ON LARGE WIND TURBINES 

Tae Hyung KIM*, Min 
U JEON, Hyung Ki 
SHIN, and Soo Gab 
LEE 

INVESTIGATION AND ANALYSIS OF A CROSS FLOW 
TYPE WIND TURBINE 
 

Joji WATA and Young 
Ho LEE 

AUGMENTATION OF WIND POWER GENERATION DUE 
TO DYKE 
 

Hyun Goo KIM, 
Bong-Hee LEE, 
Young Cheol HA, 
Seok Bum KIM  
Wan Ho JEON,  K 

THE INTRODUCTION OF CHINESE WIND ENERGY 
INDUSTRY 
 

Shen Dechang, 

LOW REYNOLDS NUMBER AIRFOIL OPTIMIZATION FOR 
SMALL WIND TURBINES USING GENETIC ALGORITHM 

Krishnil R RAM, Sunil 
Lal, M. Rafiuddin 
AHMED*  

Development of 1kW-class Horizontal Axis Wind Turbine 
BladeUsed in the Southwest Islands of Korea  

Patrick Mark Singh, 
Jun-Yong Lee, 
Sung-Woo Son, 
Young-DoChoi 

A FULL SCALE PREDICTION METHOD FOR WIND 
TURBINE ROTOR NOISE BY USING WIND TUNNEL TEST 
DATA 

Jaeha RYI, Jong-Soo 
CHOI, Seunghoon 
LEE2, Soogab LEE 
 

EFFECT OF BOND THICKNESS ON THE STRENGTH OF 
ADHESIVE JOINT IN WIND TURBINE BLADE 
 

Yeong Mi JI Kyung 
Seop HAN 
 



 13

, 

WIND TUNNEL STUDY ON THE PERFORMANCE 
CHARACTERISTICS OF SAVONIUS-TYPE WIND TURBINE

Hyun Bong YANG, 
Hee Chang LIM 

SENSORLESS VECTOR CONTORL OF INDUCTION 
MOTORS FOR WIND 
ENERGY APPLICATIONS USING MRAS AND ASO Ill 

Woo Jeong, Won Shik 
Choi, Ki Hyun Park, 
Hyun Chul Park 

A ROBUST AND TRANSFORMER-LESS HIGH-POWER 
CONVERTER FOR PMSG-BASED WIND TURBINE SYSTEM
 

Ki Mok Kim, Won 
Shik Choi, Ki Hyeon 
Park, and Hyun Chul 
Park 

A STUDY ON THE SPAR-BUOY DESGIN OF FLOATING 
WIND TURBINE FOR BETTER DYNAMIC PERFORMANCE 

Chae-Whan Rim , 
Jinseop Song, 
Tae-Young Chung and 
Seokjoon 

NUMERICAL AND EXPERIMENTAL STUDY ON 
AERODYNAMIC PERFORMANCE AND NOISE OF A 
SMALL WIND TURBINE 

Seunghoon LEE, 
Seungmin LEE,  
Soogab LEE 
 

OPTIMIZATION OF COUNTER ROTAITNG WIND 
TURBINE USING BLADE ELEMENT & MOMENTUM 
THEORY 

Byeong Ho HWANG, 
Seung Min LEE, and 
Soo Gab LEE 
 

DYNAMIC MODELING AND ANALYSIS OF DRIVETRAIN 
IN A WIND TURBINE 

Wei SHI, Changwan 
KIM, Jonghoon HAN, 
Chinwha CHUNG,  
Hyunchul PARK 

CFD PERFORMANCE ANALYSIS OF A 10kW PASSIVE 
STALL CONTROL WIND TURBINE BLADE 

Nak Joong LEE, Jae 
wook KO, Bum suk 
KIMand Young Ho 
LEE 

AERODYNAMIC ANALYSIS ON WIND FARM IN 
NON-NEUTRAL ATMOSPHERIC CONDITIONS 

Eunkuk Son, 
Seungmin Lee, Minu 
Jeonand Soogab Lee 

NUMERRICAL SIMULATION OF A FLOATING OFFSHORE 
WIND TURBINE WITH A SEMI-SUBMERSIBLE 
PLATFORM 

Thanh Dam PHAM, 
Byung Cheol KIM, 
Kwang Jin JUNG, 
Hyunkyoung SHIN 

TURBULENT WIND SEED SELECTION USING ROBUST 
STATICS FOR THE WIND BLADE DESIGN 

JANG,and Seung Un 
YANG 

UNSTEADY AERODYNAMICS OF OFFSHORE FLOATING 
WIND TURBINES IN PLATFORM PITCHING MOTION 
USING VORTEX LATTICE METHOD 

Min U JEON, Seung 
Min LEE, and Soo 
Gab LEE 

THE EFFECT OF THE TOWER ON THE AERODYNAMICS 
OF THE MEXICO BLADE 

Tae Hwan CHO, and 
Cheolwan KIM 

WIND TUNNEL TEST FOR THE NREL PHASE VI ROTOR Tae Hwan CHO, 



 14

WITH 2M DIAMETER Cheol Wan KIM 
A LOW COST MICRO WIND TURBINE FOR DEVELOPING 
COUNTRIES 

Krishnil R RAM, 
Kaushik SHARMA, 
Isireli Veitokiyaki, 
Joshua Roqica      
M Rafiuddin Ahmed 

OPTIMIZATION OF A LOW REYNOLDS NUMBER AIRFOIL 
FOR SMALL WIND TURBINE APPLICATIONS IN PACIFIC 
ISLAND COUNTRIES 

Epeli B. G. 
Nabolaniwaqa, M. 
Rafiuddin Ahmed 

DERIVATION OF NONLINEAR WIND TURBINE MODEL 
USING EFFECTIVE WIND SPEED FOR SIMULATION OF 
CONTROL ALGORITHM 

Yun Ho SHIN, Seok 
Jun MOOM, Young 
Chul HUH, Tae Young 
CHUNG,and Ji Yun 
RYU 

A COMPARATIVE STUDY ON THE DYNAMIC RESPONSE 
OF FLOATING OFFSHORE WIND TURBINE USING 
VARIOUS CODES 

Dong Hoon KIM, 
Chae-Whan RIM  
Jinseop SONG 

A NON-ROTATING BLADE TEST FOR AN ACTIVE LOAD 
CONTROL BY THE FLAP-TYPE DEVICE 
 

Hyungki Shin1, 
Hyungjun Bang, 
Jongwon Lee, 
Jaeheung Han4 

AN ENGINEERING APPROACH TO OPTIMAL METALLIC 
BIPOLAR PLATE DESIGNS REFLECTING GAS DIFFUSION 
LAYER COMPRESSION EFFECTS 

Ah-Reum KIM, 
Hye-Mi JUNG, 
Sukkee UM 

The effects of compression on the performance of PEM fuel cell 
 

Adisorn Thomya, 
Yottana Khunatorn,  
Nattawut Jaruwas 
upant 

THE RELATION BETWEEN INTERNAL STRESS AND 
ELECTROCHEMICAL CHARACTERISTICS OF FLEXIBLE 
PEMFC BASED ON PDMS BY 1-D DEFLECTION ANALYSIS
 

Taehyun Park, 
Ikwhang Chang, 
Jinhwan Lee, Seung 
Hwan Ko, Suk Won 
Cha 

DESIGN OF BENDANBLE FUEL CELLS USING SILVER 
NANOWIRE CURRENT COLLECTOR 
 

Ikwhang CHANG, 
Taehyun PARK, 
Jinhwan LEE, 
Seunghwan KO and 
Suk Won CHA 

OPERATIONAL OPTIMIZATION FOR IMPROVING THE 
LIFETIME OF HIGH TEMPERATURE PEM FUEL CELLS 
BASED ON DESIGN OF EXPERIMENTS 
 

Jintae KIM, Taegon 
KANG, Minjin KIM, 
Young-Jun SOHN, 
Taewon 
SONG, Kyoung Hwan 
CHOI 

OPERATION CHARACTERISTICS OF HIGH 
TEMPERATURE PEM FUEL CELL STACK BY 

Ji-Rae KIM Tae-Won 
SONG and Jeongsik 



 15

ACCELERATED LIFETIME TEST KO 
THE OPTIMIZATION METHOD OF GASKETS FOR HT-PEM 
FUEL CELLS 

Jeongsik Ko, Tae-won 
Song, and Jirae Kim 

CONJUGATE HEAT & MASS TRANSFER MODELING OF 
AN INTEGRATED AUTOTHERMAL REFORMER FOR 
HYDROGEN PRODUCTION FROM HEAVY 
HYDROCABONS 

Jung-Hun NOH, 
Hye-Mi JUNG, and 
Sukkee UM 

Methane dry reforming for production of synthesis gas using 
atmospheric-pressure microwave plasma: experiment and kinetic 
modeling 

Manoj Yadav, Sang Ju 
Lee Yong Cheo Hong, 
Chun Se Min 

Cu-Al CATALYZED WATER GAS SHIFT REACTION FOR 
H2 PRODUCTION 
 

Rasika B. Mane, 
Chandrashekhar V. 
Rode, Dae-Woon 
Jeong, Hyun-Seog Roh

DEVELOPMENT OF SOFCS VIA SINGLE-STEP CO-FIRING 
MONOLITHIC LAMINATES 
 

Jae-ha Myung, Hyun 
Jun KO and 
Sang-Hoon Hyun  

A STUDY ON PROPERTIES OF YTTRIUM-STABILIZED 
ZIRCONIA THINFILMS FABRICATED BY DIFFERENT 
DEPOSITION TECHNIQUES 
 

Jun Yeo PAEK, 
Ikwhang CHANG, 
Joon Ho PARK, 
Sanghoon JI and 
Suk Won CHA 

FABRICATION OF SINGLE CHAMBER SOLID OXIDE 
FUEL CELL VIA THIN FILM TECHNIQUES 
 

Yoon Ho Lee, 
Ikwhang Chang, 
Sanghoon Ji and Suk 
Won Cha 

FAST PYROLYSIS OF WOODY BIOMASS BY USING A 
TILTED-SLIDE REACTOR AND CHARACTERISTICS OF 
BIOCRUDE-OIL FRACTIONS 

Jin Pil Bok and Yeon 
Seok Choi 

CHARACTERISATION OF BIO-OIL PRODUCT FROM 
PYROLYSIS OF JATROPHA CAKE 
 

Saniporn 
Chanchaturaphan, 
Siriporn 
Larpkiattaworn, 
Wasana Khongwong 
and Orapin 
Chienthavorn 

HYDRODYNAMIC CHARACTERISTICS OF GAS-SOLID 
FLOW IN A CIRCULATING FLUIDIZED BED COMBUSTOR 
FOR BIOMASS 

Hun Chae Park, Hang 
Seok Choi1 

A MUSHROOM WASTE MANAGEMENT OF 
PONGYANGKOK DISTRTRICT, LAMPANG PROVINCE 
WORKING GROUP BY CONVERSION PROCESS 
APPLICATION 
 

Yongprayun RAWIPHA, 
Kuphoonsap THANIN, 
Hunyala JAKKIT  

A STUDY ON COMPRESSION/ABSORPTION Jiyoung KIM, Minsung 



 16

HIGH-TEMPERATURE HEAT PUMP SYSTEM FOR 
INDUSTRIAL WASTE HEAT RECOVERY 
 

KIM, Young-Jin BAIK, 
Ki-Chang CHANG, Ho- 
Sang RA, Seong-Ryong 
PARK and Yongchan 
KIM 

THE EFFECT OF COAL TYPE, DIMENSIONS AND 
TOPOGRAPHY STOCKPILE TO THE 
ENVIRONMENTAL QUALITY 

Rusdianasari, Susila Arita, 
Eddy Ibrahim, 
Ngudiantoro 

DEVELOPING SITUATION AND ENERGY SAVING 
EFFECTS FOR SOLAR HEATING AND COOLING IN 
CHINA 

Zheng Ruicheng 
 

COMPARISON OF PERFORMANCE BETWEEN R22 
AND R744 SOLARGEOTHERMAL HYBRID HEAT PUMP 
SYSTEM 

Byun Kang1 and 
Honghyun Cho 

MEASUREMENT AND EVALUATION OF THE HIGHLY 
CONCENTRATED SOLAR FLUX 
 

Hyun Jin LEE, Kwan Kyo 
CHAI, Jong Kyu KIM, 
Sang Nam LEE, Hwan Ki 
YOON, Chang Kyun YU, 
and Yong Heack KANG 

STUDY ON THE EFFICIENCY OF NANOFLUID-BASED 
FLAT-PLATE SOLAR COLLECTOR 
 

Seung-Hyun Lee, Seoung 
Youn Lee, Sang Hoon 
Kim and Seok Pil Jang* 

A DOUBLE BLIND LIGHT PIPE(DBLP) DAYLIGHTING 
SYSTEM PERFORMANCE EVALUATION STUDY 
 

Eun Chul KANG, Seong 
Yeon YOO, Euy Joon 
LEE 

SPREADSHEET AND TRNSYS MODEL VERIFICATION 
STUDY FOR FUEL CELL - GEOTHERMAL HEAT PUMP 
SYSTEM ANNUAL ENERGY PERFORMANCE 

SATRIO ANINDITO, Eun 
Chul KANG, and Euy 
Joon LEE 

A SOLAR PVT-GHP SYSTEM ANNUAL ENERGY 
PERFORMANCE COMPARISON AND VERIFICATION 
STUDY WITH SPREADSHEET AND TRNSYS 
MODELING 

SATRIO ANINDITO, Eun 
Chul KANG, and Euy 
Joon LEE 

EES MODELING SIMULATION FOR AIR TO AIR HEAT 
PUMP 
 

Euy Joon LEE, Eun Chul 
KANG, and Sunik NA 

ANNUAL PERFORMANCE EVALUATION STUDY OF 
THE BUILDING INTEGRATED HEAT PUMP SYSTEM 
USING TRNSYS 

Euy Joon LEE, Eun Chul 
KANG, and Jin Woo Park

THE CHALLENGES OF THE GUATEMALAN 
ELECTRICITY SECTOR IN INCREASING THE 
NATION＇S INSTALLED POWER CAPACITY 
THROUGH RENEWABLE ENERGY RESOURCES 

Sergio David Aldana 
Morataya 
 

CURRENT STATUS AND CHALLENGES OF THE 
BIOFUELS FRAMEWORK IN PERU 
 

Carlo Franchini, Pedro 
Isusi and María Ortiz 
 



 17

The prospects of development of solar energy in 
Turkmenistan 
 

Shohrat Baymuradovich 
Niyazmuradov 

ESTIMATION OF UNIT COST OF ELECTRICITY FROM 
SOLAR PV AND WIND POWER SYSTEMS IN KOREA 
 

Yungpil YOO, Si-Doek 
OH, and Ho-Young 
KWAK 

POLICY ANALYSIS FOR POWER SECTOR 
SUSTAINABLE DEVELOPMENT IN THE PHILIPPINES 
 

Danilo Visitacion Vivar 

PROSPECTS OF RENEWABLE ENERGY TECHNOLOGY 
DEPLOYMENT IN ETHIOPIA 

Ephrem Hassen 
 

ENERGY POLICY FOR INCREASED ACCESS TO 
ELECTRIFICATION IN TANZANIA: THE ROLE OF THE 
GOVERNMENT AND PRIVATE SECTORS 

Erick Gerald Kalugira 
Rugabera1 

RESEARCH ON ELECTRICITY CONSUMPTION 
PATTERNS OF COOLING BY HOUSEHOLD IN 
APARTMENT 

Chihye BAE, Chungyoon 
CHUN 

FEED-IN-TARIFF DESIGN FOR INCREASE 
UTILIZATION OF RENEWABLE ENERGIES IN 
NIGERIA＇S ELECTRICITY GENERATION FUEL MIX 

Habib NUHU 
 

POTENTIALS OF SMALL SCALE HYDRO RENEWABLE 
ENERGY SOURCE FOR ELECTRICITY GENERATION 
AND AGRICULTURAL PURPOSES IN NIGERIA 

Ali Garba Ali 
 

THE “BEST PRACTISES＂ IN PROMOTING AND 
REGULATING RENEWABLE ENERGY IN TANZANIA 

John F. Kitonga 
 

THE ACHIEVABILITY OF KOREA＇S RENEWABLE 
ENERGY TARGET IN 2030 
 

Kyung Nam KIM, 
Ki-Yual BANG, and 
Donghwan KIM 
 

THE HUMAN CAPITAL ACCUMULATION STRUCTURE 
THROUGH RENEWABLE ENERGY HRD PROGRAMS 

Youah Lee 
 

COST-VOLUME-PROFIT ANALYSIS FOR CUSTOMER 
ENTERING THE SMART GRID CALLED I-RENE 
 

Mamoru Tani, Shiro Yano, 
and Tadahiro Taniguchi 

AN ANALYSIS ON ENERGY SYSTEMS WITH A LARGE 
SHARE OF FLUCTUATING RENEWABLES 
 

Sang Hoon LEE, 
Nyun-Bae PARK, and Eui 
Chan JEON 

 

THE COMPARISON OF OFFSHORE WIND INDUSTRY 
SUPPORT POLICIES AND SUGGESTIONS OF POLICY 
IMPLICATIONS 

Jong Hoon Lee, Bong Gyou 
Lee 
 

RHIZOMUCOR MIEHEI LIPASE: GENE CLONING, 
EXPRESSION IN PICHIA PASTORIS AND 
PROPERTIES 

LUO Wen, MIAO Changlin, 
LU Pengmei*, LIU Shuna, 
and Yuan zhenhong 

MUNICIPAL WASTEWATER UTILIZATION FOR Reda A.I. 



 18

BIOMASS AND BIODIESEL PRODUCTION BY 
SCENEDESMUS OBLIQUUS HM103382 AND 
MICRACTINIUM REISSERI JN169781 

ABOU-SHANAB1, 
Min-Kyu JI, Hyun-Chul 
KIM1, and Byong-Hun 
JEON 

DEVELOPMENT OF LOW-COST 
TRANSPARENT-FILM PHOTOBIOREACTOR SYSTEM 
FOR THE CULTIVATION OF OLEAGINOUS 
MICROALGAE 
 

You-Kwan OH, Eunji 
CHOI1, Bo Hwa KIM, Jong 
Hyun HA, Ju Soo HYUN, 
Sunghoon Park 

OPTIMIZATION OF BIOHYDROGEN PRODUCTION 
USING ALGINATE BY RESPONSE SURFACE 
METHODOLOGY 
 

Hong Duc PHAM, Min 
Kyung SONG, Seong Chan 
LEE, and Hee Chul WOO* 

PERFORMANCE AND EMISSION CHARACTERISTICS 
OF A DEISEL ENGINE USING PYROLYSIS 
OIL-DIESEL FUEL BLENDS 
 

Warakhom WONGCHAI, 
Rawipa YONGPRAYOON, 
and Adisorn THOMYA 

CATALYTIC UPGRADING PYROLYSIS VAPORS OF 
JATROPHA WASTE USING METAL PROMOTED 
ZSM-5 CATALYSTS: AN ANALYTICAL PYGC/MS 
 

Supawan VICHAPHUND, 
Duangdao AHT-ONG1, , 
Viboon 
SRICHAROENCHAIKUL, 
and Duangduen ATONG 

EMISSION FACTORS OF BIODIESEL COMBUSTION 
IN INDUSTRIAL BOILER ; A COMPARISON TO 
FOSSIL FUEL 
 

Leily Nurul Komariah, Susila 
Arita1, Soni Solistya 
Wirawan, Novia Sumardi, 
Muhammad Yazid 

EFFECT OF REACTION CONDITIONS ON BIO-OIL 
PRODUCTION VIA PYROLYSIS OF WASTE 
CONSTRUCTION BIOMASS 
 

Jeong Wook KIM, Jong-Ki 
JEON2, Sung Hoon PARK, 
In Gu LEE,Changkook 
RYU5, Dong Jin SUH, and 
Young-Kwon PARK 

AQUEOUS PHASE REFORMING OF GLYCEROL FOR 
H2 PRODUCTION AND ITS IN-SITU UTILIZATION 

Rasika B. Mane and 
Chandrashekhar V. Rode  

KINETICS OF CELLULOSE ACID HYDROLYSIS WITH 
DIFFERENT RAW MATERIALS 

Soo-Jeong Shin, Sim-Hee 
Han2, and Jaehoon Sim 

Influence of weight KOH catalyst toward the reaction time 
and the quality of biodiesel with used cooking oil as 
feedstock 

Susila Arita, Rice Tanjung, 

LIFE CYCLE ENERGY AND ENVIRONMENTAL 
ASSESSMENT OF BIOCNG UTILIZATION FROM 
CASSAVA STARCH WASTEWATER TREATMENT 
PLANT 

Seksan PAPONG, Paritta 
ROTWIROON2, Thawach 
CHATCHUPONG,and 
Pomthong MALAKUL 

Thermochemical conversion of biomass intermediates to 
fuels/chemicals 

Yong Wang 

SUBMICRON PARTICLE COLLECTION AT HIGH GAS 
VELOCITY OF 12 M/S BY METTALLIC FOAM FILTER 
WITH ELECTROSTATIC CHAGEER AND 

Hak Joon Kim, Bangwoo 
Han, and Yong Jin Kim 



 19

ELECTROSTATIC FORCE ENHANCER  

HYDROPHOBIC AMINO ACIDS AS HYDRATE 
INHIBITORS FOR CO2 SEQUESTRAION 

Jeong-Hoon Sa1 and 
Kun-Hong Lee1 

NEW DEVELOPMENTS IN GAS-TO-LIQUIDS 
TECHNOLOGIES 

Jung-Il Yang1, Ji Chan Park, 
Nam-Sun Nho, Sung Jun 
Hong and Heon Jung 

GAS CLEANING PERFORMANCE OF A WET 
ELECTORSTATIC PRECIPITATOR WITH A 
CONTINUOUS THIN WTER FILM ON COLLECTION 
PLATES USING 1.5 L/MIN/M2 

Hak Joon Kim, Bangwoo 
Han, and Yong Jin Kim 

PROSPECTS OF NEW BUSINESS IN HYDROPOWER 
MARKET WITH INNOVATIVE TECHNOLOGY FOR 
REDUCING SEDIMENT EROSION IN TURBINES 

Biraj Singh Thapa, Bhola 
Thapa, Ole Gunnar Dahlhaug

A HYBRID ENERGY STORAGE SYSTEM COMBINING 
PSP AND CAES 

Jun lian Yin, De zhong 
Wang1 , Yu-Taek Kim2, 
Young Ho Lee 

TRANSIENT NUMERICAL SIMULATION OF A 
FRANCIS TURBINE 

Anup KC, Young-Ho LEE 

DESIGN OF PROPELLER TURBINE FOR MICRO 
HYDRO 

Byung Kon KIM 

CFD ANALYSIS OF A MICRO PROPELLER-TYPE 
HYDRO TURBINE BY VARYING THE NUMBER OF 
RUNNER AND GUIDE VANES 

Ji Hoon PARK, You Taek 
KIM, Byeong Gon KIM and 
Young Ho LEE 

SUPPRESSION OF CAVITATION IN THE DRAFT 
TUBE OF A FRANCIS 

TURBINE WITH J-GROOVES 

Qingsheng Wei1 and 
Young-Do Choi 

 

SEDIMENT INDUCED OPERATION AND 
MAINTENANCE CHALLENGES OF 12 MW PELTON 
RUNNER IN NEPAL 

AmodPANTHEE, Bhola 
THAPA, Biraj Singh 
THAPA 

MARINE CURRENT ENERGY RESOURCE 
ASSESSMENT AND DESIGN OF A MARINE 
CURRENT TURBINE FOR FIJI 

Jai N. Goundar, M. 
Rafiuddin Ahmed* 

DEVELOPMENT OF INNOVATIVE TIDAL CURRENT 
ENERGY CONVERTERS: FROM RESEARCH TO 
DEPLOYMENT 

Domenico P. Coiro 

DEVELOPMENT AND TESTING OF A 
GYROSCOPE-BASED WAVE ENERGY CONVERTER 

Giuliana Mattiazzo, Andrea 
Gulisano 

 

NUMERICAL AND EXPERIMENTAL STUDIES ON THE 
PTO SYSTEM OF A NOVEL FLOATING WAVE 
ENERGY CONVERTER 
 

Mohammed FAIZAL, 
Byung-Ha KIM, Chang-Goo 
KIM1, Nak-Joong LEE,M. 
Rafiuddin Ahmed, and 
Young-Ho LEE 

ON THE DEVELOPMENT OF A NOVEL PITCHING Mohammed Asid ZULLAH, 



 20

TYPE FLOATING WAVE ENERGY CONVERTER 
 

Byung-Ha KIM, 
Mohammed FAIZAL, 
M.Rafiuddin Ahmed, and 
Young-Ho LEE 

COMPUTATIONAL ANALYSIS OF HAT TIDAL 
TURBINE FOR THE PERFORMANCE AND WAKE 
PROPAGATION 

Chul Hee Jo, Yu Ho Rho, 
Do Youb Kim, Kang Hee 
Lee 

GEOTHERMAL ENERGY DEPLOYMENT POTENTIAL 
FOR ASIA-PACIFIC REGION 

Christopher J. Bromley and 
Michael A. Mongillo 

THE GEOTHERMAL POWER GENERATION PILOT 
PROJECT IN KOREA:CAPACITY ESTIMATION 
 

Yoonho SONG, Tae Jong 
LEE1, and Woon Sang 
YOON 
 

ANISOTROPY IN PORE STRUCTURE OF BEREA 
SANDSTONE 
 

Kwang Yeom Kim, Kyeong 
Min Kim, Hwa Young Yang

POTENTIAL TO ENHANCE PERFORMANCE OF 
SEAWATER-SOURCE HEAT PUMP BY SERIES 
OPERATION 

Young-Jin Baik, Minsung 
Kim, Ki-Chang Chang*, 
Young-Soo Lee and 
Ho-Sang Ra 

PRELIMINARY DESIGN METHOD FOR 
CAST-IN-PLACE ENERGY PILE 
 

Sangwoo Park1, Culho 
Lee1, Kyoung-Sik Jung, 
Yongsun Joo and Hangseok 
Choi 

REVIEW OF TWO-STAGE HEAT PUMP SYSTEM FOR 
SUSTAINABLE ENVIRONMENT 

Kojo Atta Aikins1 and Jong 
Min Choi 

ANALYSIS OF REFRIGERANTS USED AND HOT 
WATER GENERATION WITH GEOTHERMAL HEAT 
PUMP UNITS 

Kojo Atta Aikins1 and Jong 
Min Choi 
 

 


