
‡¡◊ËÕæ≈—ßß“π∑“ß‡≈◊Õ°§◊ÕÀπ∑“ß√Õ¥‡¥’¬«¢Õß¡«≈¡πÿ…¬™“μ‘ ‡√“®÷ßμâÕß
‡√àßÀ“∑“ß‡æ◊ËÕ‡°Á∫·≈–‡æ“–ª≈Ÿ°æ≈—ßß“π∑“ß‡≈◊Õ°∑’Ë≈àÕß≈Õ¬Õ¬Ÿà„π∫√√¬“°“» „ππÈ”
À√◊Õ∑’Ë´àÕπμ—«Õ¬Ÿà„μâ¥‘π ·≈–·¡â·μà„π  “√∑’ËμâÕß‡√àß —ß‡§√“–Àå„Àâ‡μ‘∫‚μÕ¬à“ß‡√àß¥à«π
∑—Èß„π¥â“πª√‘¡“≥·≈–§ÿ≥¿“æ ‚¥¬„Àâ‡°‘¥º≈°√–∑∫¢â“ß‡§’¬ß∑—Èß„π·ßà¢Õßμ—«æ≈—ßß“π
¡πÿ…¬å ·≈–‚≈° „ÀâπâÕ¬∑’Ë ÿ¥ ®÷ß‡ªìπ∑’Ë¡“¢Õß§”∂“¡∑’Ë√Õ„Àâ¡πÿ…¬å§âπÀ“§”μÕ∫
‡æ◊ËÕ√Õß√—∫°“√ ‘Èπ ÿ¥·Ààß¬ÿ§æ≈—ßß“πøÕ ´‘≈ ‡√“®–§âπÀ“‡¡≈Á¥æ—π∏ÿå·Ààßæ≈—ßß“π
∑“ß‡≈◊Õ°π—Èπ‰¥â∑’Ë„¥ ®–‡æ“–ª≈Ÿ°·≈–¥Ÿ·≈Õ¬à“ß‰√„ÀâßÕ°ß“¡Õ¬à“ß¬—Ëß¬◊π·≈–¬“«π“π
‡æ’¬ßæÕμàÕ§«“¡μâÕß°“√¢Õß ¡“™‘°‚≈°°«à“À°æ—π≈â“π™’«‘μ·≈–√Õß√—∫‚≈°·Ààß
‡§√◊ËÕß®—°√ Õÿμ “À°√√¡ ·≈–‡∑§‚π‚≈¬’∑’Ë‰¡à ‘Èπ ÿ¥„πÕπ“§μÕ—π„°≈âπ’È

¬ÿ∑∏°“√§âπÀ“‡¡≈Á¥æ—π∏ÿå „À¡à...
 Ÿà°“√‡æ“–ª≈Ÿ°æ≈—ßß“π∑“ß‡≈◊Õ°

14 ◊ËÕæ≈—ßß“π
 ◊ËÕæ≈—ß

Within Energy

Power The Thought

New Seed Search Operation...
To Alternative Energy Cultivation

When alternative energy is the only survival of mankind, we must accelerate to find ways to collect
and cultivate alternative energy blowing in the atmosphere, water or hidden underground, and even
in the mass that needs urgent synthesis for swift growth both in terms of quantity and quality, sending
minimum impact on energy, man and the earth.

This is the source of a question waiting for man to find the answer to accommodate the end of
the fossil fuel period.  Where can we find the seed of that alternative energy?  How to cultivate and
take care to make it grow in a sustainable manner for a long time?  How to make it sufficient for the demand
of over 6 billion lives of earth members and endlessly satisfy the world of machines, industry and
technology in the near future?





 √â“ß§«“¡¬—Ëß¬◊π„Àâ°—∫ —ß§¡ ‡»√…∞°‘® ·≈– ‘Ëß·«¥≈âÕ¡‰¥âÕ¬à“ß·∑â®√‘ß

‡√“®÷ßμâÕß¡“‡≈◊Õ°°”Àπ¥‡ªÑ“À¡“¬„π°“√æ—≤π“æ≈—ßß“π∑“ß‡≈◊Õ°

„Àâ°—∫Õπ“§μÕ¬à“ß¡’∑‘»∑“ß·≈–¡’ª√– ‘∑∏‘¿“æ Ÿß ÿ¥ ‡æ◊ËÕπ”‰ª Ÿà«‘∏’§‘¥

«‘∏’ªØ‘∫—μ‘∑’Ë·μ°μà“ß‰ª®“°‡¥‘¡ „πμà“ßª√–‡∑»®÷ß‰¥â¡’°“√«“ß·ºπ

‡æ◊ËÕ°”Àπ¥‡ªÑ“À¡“¬„Àâ°—∫Õπ“§μ —ß§¡¢Õß‡¢“ «à“μâÕß°“√„Àâ —ß§¡

ÕÕ°¡“‡ªìπÕ¬à“ß‰√ æ≈—ßß“π¢Õß‡¢“®–μâÕß‡ªìπ·∫∫‰Àπ °“√º≈‘μ

æ≈—ßß“π¢Õß‡¢“®–μâÕß¡’≈—°…≥–‡™àπ‰√ ‡√’¬°·π«§‘¥π’È«à“√–∫∫

Backcasting §◊Õ°“√°”Àπ¥‡ªÑ“À¡“¬∑’ËμâÕß°“√°àÕπ ‡™àπ °”Àπ¥«à“

50 ªï¢â“ßÀπâ“π’È ®–‡≈‘°„™âæ≈—ßß“π®“°øÕ ´‘≈ ‡ª≈’Ë¬π¡“‡ªìπæ≈—ßß“π

∑“ß‡≈◊Õ°∑—ÈßÀ¡¥ °“√‡μ√’¬¡ª≈Ÿ°À«à“π‡¡≈Á¥æ—π∏ÿåæ≈—ßß“π‡¡≈Á¥„À¡à

®÷ß‡√‘Ë¡μâπ¢÷Èπ¥â«¬§”∂“¡∑’Ë«à“ ·≈â«®–∑”Õ–‰√∫â“ß„π 50 ªïπ’È? ‡æ◊ËÕ„Àâ

∫√√≈ÿ∂÷ß‡ªÑ“À¡“¬∑’Ëμ—Èß‰«â

‡æ“–ª≈Ÿ°æ≈—ßß“π∑“ß‡≈◊Õ°
·π«§‘¥°“√‡æ“–ª≈Ÿ°æ≈—ßß“π∑“ß‡≈◊Õ°Õ¬à“ß¡’∑‘»∑“ß

·≈–‡ªÑ“À¡“¬ ¡’À≈—° ”§—≠Õ¬Ÿà 2 ª√–°“√ §◊Õ

1)  √â“ß¿Ÿ¡‘§ÿâ¡°—π „Àâ‡°‘¥¢÷Èπ„π√–∫∫æ≈—ßß“π ¥â«¬°“√≈¥

°“√æ÷Ëßæ“‡∑§‚π‚≈¬’¢π“¥„À≠à ≈¥°“√æ÷Ëßæ‘ßæ≈—ßß“π∑’Ë„™â·≈â«À¡¥‰ª

≈¥°“√„™â‡™◊ÈÕ‡æ≈‘ß∑’Ëπ”‡¢â“®“°μà“ßª√–‡∑» ·≈–À—π¡“æ—≤π“¿Ÿ¡‘ªí≠≠“

·≈–‡∑§‚π‚≈¬’°“√„™â∑√—æ¬“°√∑’Ë¡’Õ¬Ÿà„π∏√√¡™“μ‘°≈—∫¡“„™â„À¡à‰¥â

·≈–¡’Õ¬Ÿà„π∑âÕß∂‘Ëππ—ÈπÊ √Ÿª∏√√¡°“√„™âæ≈—ßß“π∑“ß‡≈◊Õ°„π·μà≈–

ª√–‡∑»À√◊Õ„π·μà≈–æ◊Èπ∑’Ë®÷ß·μ°μà“ß°—π ·≈–∂Ÿ°®”°—¥μ“¡∑√—æ¬“°√

∑’Ë¡’Õ¬Ÿà„π·μà≈–∑âÕß∂‘Ëπ ‡™àπ ‡¥π¡“√å°‡ªìπª√–‡∑»∑’Ë¡’≈¡·√ß ¥—ßπ—Èπ

®÷ß‡≈◊Õ°æ—≤π“æ≈—ßß“π≈¡¢÷Èπ¡“ Õ¬à“ß‰√°Áμ“¡·¡âæ≈—ßß“π≈¡

®–‡ªìπæ≈—ßß“π –Õ“¥∑’Ë‰¥â√—∫§«“¡π‘¬¡ ·μà°—ßÀ—π≈¡°Á°àÕªí≠À“

‡æ√“–μâÕß„™â∑’Ë¥‘π®”π«π¡“°·≈–∑”≈“¬∑—»π’¬¿“æ ®÷ß‰¥â¬â“¬‰ª

∑”„π∑–‡≈ ª√“°Ø«à“‰¥âæ≈—ßß“π≈¡¡“°¢÷Èπ‰ªÕ’° ·≈– “¡“√∂

º≈‘μ‰øøÑ“‰¥â√“«√âÕ¬≈– 20 ¢Õßª√‘¡“≥°√–· ‰øøÑ“∑—ÈßÀ¡¥∑’Ëº≈‘μ‰¥â

„πª√–‡∑» ªí®®ÿ∫—π√—∞∫“≈‡¥π¡“√å°¡’π‚¬∫“¬‰¡à„Àâ √â“ß‚√ßß“π

∂à“πÀ‘π ·≈–®–‡æ‘Ë¡ —¥ à«π°“√„™âæ≈—ßß“πÀ¡ÿπ‡«’¬π‡ªìπ√âÕ¬≈– 12-14

μ—«Õ¬à“ß∑’Ë‡ÀÁπ‰¥â™—¥„π°“√‡≈◊Õ°æ—≤π“æ≈—ßß“π≈¡‡ªìπæ≈—ßß“π

∑“ß‡≈◊Õ°‰¥â‡ªìπº≈ ”‡√Á®Õ’°ª√–‡∑»Àπ÷Ëß§◊Õ ‡¬Õ√¡π’ ´÷Ëß‡ªìπª√–‡∑»

∑’Ë¡’°√–· ≈¡·√ß∑’Ë ÿ¥ ‚¥¬‰¥â √â“ß°—ßÀ—π≈¡„Àâ°≈“¬‡ªìπ∑ÿàßæ≈—ßß“π≈¡

∑—ÈßÀ¡¥¢÷Èπ¡“  “¡“√∂º≈‘μ°√–· ‰øøÑ“‰¥â¡“°æÕ∑’Ë®–¬◊π¬—π°—∫

ª√–™“™π«à“‰¡àμâÕß°“√‚√ß‰øøÑ“π‘«‡§≈’¬√åÕ’°μàÕ‰ª ®π°√–∑—Ëß

√—∞∫“≈‡¬Õ√¡—π¬Õ¡√—∫®–∑”°“√∑ÿ∫‚√ßß“π‰øøÑ“‡°à“Ê ·≈–‚√ßß“π

‰øøÑ“π‘«‡§≈’¬√å∑‘Èß ·≈–®–‰¡à √â“ß¢÷Èπ„À¡àÕ’° ªí®®ÿ∫—π‡¬Õ√¡π’

®÷ß “¡“√∂π”‡Õ“æ≈—ßß“π∑“ß‡≈◊Õ°¢÷Èπ¡“μàÕ°√°—∫æ≈—ßß“ππ‘«‡§≈’¬√å

‰¥â‡ªìπº≈ ”‡√Á®

„πª√–‡∑»‡πª“≈ ‰¥â‡≈◊Õ°„™âæ≈—ßß“ππÈ”¢π“¥‡≈Á°¡“‡ªìπ

æ≈—ßß“π∑“ß‡≈◊Õ° ‡π◊ËÕß®“°¡’≈—°…≥–¿Ÿ¡‘ª√–‡∑»∑’Ë‡ªìπ¿Ÿ‡¢“¡“°

ªí®®ÿ∫—π‡§√◊ËÕß°”‡π‘¥‰øøÑ“®“°πÈ”¡’¢π“¥‡∑à“°≈àÕß°√–¥“…¢π“¥‡≈Á°

„™â„π∑’Ëæ—°Õ“»—¬·≈– “¡“√∂æ∫‡ÀÁπ‰¥â∑—Ë«‰ª  à«πÕ‘π‡¥’¬·≈–®’ππ—Èπ

‡ªìπª√–‡∑»∑’Ë¡’ª√–™“°√¡“° ¡’°“√∑”‡°…μ√°√√¡‡¬Õ– ¡’ø“√å¡

‡≈’È¬ß —μ«å ¡’Õÿμ “À°√√¡·ª√√ŸªÕ“À“√ ®÷ß∑ÿà¡‡∑æ—≤π“æ≈—ßß“π∑“ß‡≈◊Õ°

‰ª°—∫°“√º≈‘μ°ä“´™’«¿“æ ·≈–º≈‘μ°—π·∑∫∑ÿ°§√—«‡√◊Õπ μ“¡™π∫∑

∑—Ë«‰ª°Á¡’°“√π”Õÿ®®“√–§π¡“À¡—° ‡æ◊ËÕ§◊πæ≈—ßß“πÕÕ°¡“‡ªìπ°ä“´

 à«π°“°∑’Ë‡À≈◊Õ°Áπ”‰ª„™â‡ªìπªÿÜ¬∏√√¡™“μ‘‡æ◊ËÕ°“√‡æ“–ª≈Ÿ°μàÕ‰ª

«‘°ƒμ°“√≥å Ÿàæ≈—ßß“π∑“ß‡≈◊Õ°
¡’ºŸâ‡ª√’¬∫‡ª√¬ ¡≠“π“¡¢Õß çπÈ”¡—πé «à“§◊Õ

ç∑Õß§” ’¥”é ·À≈àß¢ÿ¡æ≈—ßß“π‡™◊ÈÕ‡æ≈‘ß∑’Ë¡’∫∑∫“∑¡“°

∑’Ë ÿ¥¢Õß‚≈°„π‡«≈“π’È ‡π◊ËÕß®“°πÈ”¡—π‡ªìπ¥—Ëß‡ âπ‡≈◊Õ¥

„À≠à∑’Ë‰À≈À≈àÕ‡≈’È¬ßÕÿμ “À°√√¡¢Õß‚≈°¬ÿ§„À¡à„π

∑ÿ°·¢πß ‰¡à«à“®–‡ªìπ¿“§°“√‡°…μ√ °“√§¡π“§¡

¢π àß °“√ ◊ËÕ “√‚∑√§¡π“§¡ °“√ “∏“√≥Ÿª‚¿§

·≈–·¡â°√–∑—Ëß¢â“«¢Õß‡§√◊ËÕß„™â„π™’«‘μª√–®”«—π μ—Èß·μà

ªÿÜ¬ ‡§¡’ æ≈“ μ‘° ‡øÕ√åπ‘‡®Õ√å Õ“À“√ ·≈–¬“ œ≈œ

√«¡∂÷ß°‘®°√√¡∑—ÈßÀ≈“¬∑’Ë‡°‘¥¢÷Èπ¢Õß¡πÿ…¬å ≈â«πμà“ß

μâÕßæ÷Ëßæ“πÈ”¡—πÀ√◊ÕÕ“»—¬∑√—æ¬“°√∏√√¡™“μ‘™π‘¥

μà“ßÊ ®”π«π¡À“»“≈‡ªìπ∞“π∑—Èß ‘Èπ ¥—ßπ—Èπ ‡¡◊ËÕ‡°‘¥

«‘°ƒμ°“√≥åæ≈—ßß“π§√—Èß„À≠à¢÷Èπ ‚≈°∑—Èß‚≈°®÷ßμâÕß

 —Ëπ –‡∑◊Õπ ‡æ◊ËÕ‡μ◊Õπ„Àâ¡πÿ…¬å‡μ√’¬¡ª√—∫‡ª≈’Ë¬π

°√–∫«π°“√§‘¥·≈–ªØ‘∫—μ‘μàÕæ≈—ßß“π„À¡à ÷́Ëß„π

À≈“¬Ê §√—Èß∑’Ëπ—°Õπ“§μ»“ μ√å¥â“πæ≈—ßß“πæ¬“¬“¡

ÕÕ°¡“¬È”‡μ◊Õπ«à“ ç°“√æ÷Ëßæ‘ßæ≈—ßß“π„¥æ≈—ßß“πÀπ÷Ëß

‡ªìπ°“√‡©æ“–¡“°‡°‘π‰ª ‰¡à “¡“√∂ª√–°—π

§«“¡¡—Ëπ§ß¥â“πæ≈—ßß“π„Àâ°—∫¡πÿ…¬å‰¥âé ‡™àπ‡¥’¬«°—∫

∑’Ë ‡ÕÁ¡. §‘ß Œ—∫‡∫‘√åμ π—°∏√≥’«‘∑¬“·≈–ºŸâ‡™’Ë¬«™“≠πÈ”¡—π

∑’Ë¡’™◊ËÕ‡ ’¬ß™“«Õ‡¡√‘°—π °≈à“«‰«â«à“ ç°“√«“ß√“°∞“π

æ—≤π“°“√∑—ÈßÀ¡¥∑—Èß¡«≈¢Õß¡πÿ…¬å‰«â∫πæ◊Èπ∞“π

¢Õß ‘Ëß∑’Ë‰¡à¬—Ëß¬◊πÕ¬à“ßπÈ”¡—π √—ß·μà®–¬—ßº≈„Àâ‡°‘¥

Õ—πμ√“¬„π√–¥—∫À“¬π–é

«‘°ƒμ°“√≥åæ≈—ßß“π∑’Ë àßº≈°√–∑∫Õ¬à“ßμàÕ‡π◊ËÕß

‰¡à¡’∑’∑à“®–®∫≈ßßà“¬Ê „π∑“ßμ√ß¢â“¡§«“¡μâÕß°“√

∫√‘‚¿§æ≈—ßß“π°≈—∫ Ÿß¢÷ÈπÕ¬à“ß‰√â¢’¥®”°—¥ ª√–°Õ∫°—∫

°“√¢¬“¬μ—«Õ¬à“ß√«¥‡√Á«¢Õß‚≈°√–∫∫∑ÿππ‘¬¡ μà“ß‡ªìπμ—«‡√àß

„Àâ®”π«π°“√º≈‘μ‡™◊ÈÕ‡æ≈‘ß™π‘¥π’Èæÿàß Ÿß·¢àß°—∫√“§“∑’Ë‡æ‘Ë¡¢÷Èπ‡ªìπ‡ß“

μ“¡μ—«  «π∑“ß°—∫ª√‘¡“≥πÈ”¡—π„π‚≈°∑’Ë°”≈—ß√àÕ¬À√Õ≈ß∑ÿ°¢≥–

∂÷ß‡«≈“·≈â«∑’Ë‚≈°®–μâÕßμ◊Ëπ®“°Ωíπ∂÷ßæ≈—ßß“π°√–· À≈—°®”æ«°

∂à“πÀ‘π πÈ”¡—π À√◊Õ°ä“´∏√√¡™“μ‘ ¡“‡º™‘≠°—∫‚≈°·Ààß§«“¡‡ªìπ®√‘ß

∑’Ë¡πÿ…¬å®”‡ªìπμâÕß¥‘Èπ√π§âπÀ“‡¡≈Á¥æ—π∏ÿåæ≈—ßß“π∑“ß‡≈◊Õ°‡¡≈Á¥„À¡à

ª≈Ÿ°‡æ“– ·≈–·æ√àæ—π∏ÿåÕ¬à“ß‡√àß¥à«π ‡æ◊ËÕª≈¥‡ª≈◊ÈÕßæ—π∏π“°“√

®“°°“√‡ªìπ∑“ æ≈—ßß“πøÕ  ‘́≈‡ ’¬∑’

‡¡≈Á¥æ—π∏ÿåæ≈—ßß“ππâÕß„À¡à
æ≈—ßß“π∑“ß‡≈◊Õ°‡ªìπæ≈—ßß“π√Ÿª·∫∫„À¡à∑’Ëæ—≤π“¢÷Èπ¡“‡æ◊ËÕπ”

¡“„™â∑¥·∑πæ≈—ßß“πÀ≈—°∑’Ë„™â°—πÕ¬Ÿà„πªí®®ÿ∫—π ‚¥¬‡ªìπæ≈—ßß“π∑’Ë‰¥â

¡“®“°°√–· æ≈—ßß“π∑’Ë‡°‘¥¢÷ÈπμàÕ‡π◊ËÕß ·≈–‡°‘¥´È”Ê „π ‘Ëß·«¥≈âÕ¡

 “¡“√∂„™â‰¥â‰¡à¡’«—πÀ¡¥ ‡ªìπæ≈—ßß“π –Õ“¥ ‰¡à¡’º≈°√–∑∫μàÕ

 ‘Ëß·«¥≈âÕ¡·≈– —ß§¡  “¡“√∂æ÷Ëßμπ‡Õß‰¥â ∑—Èß„π·ßà¢Õß‡™◊ÈÕ‡æ≈‘ß

·≈–‡∑§‚π‚≈¬’ ‡™àπ æ≈—ßß“π· ßÕ“∑‘μ¬å æ≈—ßß“π≈¡ æ≈—ßß“ππÈ”

æ≈—ßß“π®“°§≈◊Ëπ∑–‡≈ æ≈—ßß“ππÈ”¢÷Èπ-πÈ”≈ß æ≈—ßß“π™’«¡«≈

æ≈—ßß“π§«“¡√âÕπ®“°„μâæ‘¿æ ·¡â·μà«—™æ◊™ ·°≈∫ À√◊Õ¢¬–¡Ÿ≈ΩÕ¬

°Á∂Ÿ°æ—≤π“¡“‡ªìπæ≈—ßß“π‰¥â‡™àπ°—π æ≈—ßß“π∑“ß‡≈◊Õ°®÷ß‡ªìπæ≈—ßß“π

∑’ËÀ≈“¬ª√–‡∑»∑—Ë«‚≈°‡√‘Ë¡À—π¡“ π„®·≈–°”≈—ßæ—≤π“‡∑§‚π‚≈¬’

Õ¬à“ß®√‘ß®—ßÕ’°§√—Èß ‡¡◊ËÕ‡√“‡ÀÁπ«à“√Ÿª·∫∫æ≈—ßß“π∑“ß‡≈◊Õ° “¡“√∂

16 ◊ËÕæ≈—ß



°“√æ÷Ëßæ‘ßæ≈—ßß“π„¥
æ≈—ßß“πÀπ÷Ëß
‡ªìπ°“√‡©æ“–¡“°‡°‘π‰ª
‰¡à “¡“√∂ª√–°—π
§«“¡¡—Ëπ§ß¥â“πæ≈—ßß“π
„Àâ°—∫¡πÿ…¬å ‰¥â

„π°√≥’ª√–‡∑»‰∑¬ ´÷Ëß‡ªìπª√–‡∑»‡°…μ√°√√¡ °“√æ—≤π“

∑“ß‡≈◊Õ°®“°‡™◊ÈÕ‡æ≈‘ß™’«¡«≈ ´÷Ëß√«¡∂÷ßº≈‘μº≈·≈–¢Õß‡À≈◊Õ„™â

∑“ß°“√‡°…μ√ Õ“∑‘ ·°≈∫ ™“πÕâÕ¬ ¬“ßæ“√“ °–≈“ ª“≈å¡

¡—π ”ª–À≈—ß ´—ß¢â“«‚æ¥ ‡ªìπμâπ π—∫«à“‡ªìπ∑“ß‡≈◊Õ°∑’Ë‡À¡“– ¡

·≈–¡’»—°¬¿“æ‡ªìπÕ¬à“ß¬‘Ëß

2)  √â“ß§«“¡‡°◊ÈÕ°Ÿ≈ §◊Õ‡°◊ÈÕ°Ÿ≈∑“ß¥â“π ‘Ëß·«¥≈âÕ¡√–À«à“ß

§π°—∫∏√√¡™“μ‘ ·≈–√–À«à“ß§π°—∫§π °“√æ—≤π“√–∫∫æ≈—ßß“π

∑“ß‡≈◊Õ°®÷ß®”‡ªìπμâÕß· «ßÀ“·≈–‡≈◊Õ° √√æ≈—ßß“π®“°∑√—æ¬“°√

∑’Ë¡’Õ¬Ÿà ·≈– “¡“√∂§«∫§ÿ¡¥Ÿ·≈°—π‰¥â„π∑âÕß∂‘Ëπ ¥—ßπ—Èπ ®÷ß®”‡ªìπμâÕß¡’

°“√ª√—∫‡ª≈’Ë¬π√Ÿª·∫∫°“√®—¥°“√∑“ß¥â“πæ≈—ßß“π ´÷Ëß‡√“®–æ∫«à“

°“√æ—≤π“æ≈—ßß“π∑“ß‡≈◊Õ°π—Èπ ®–μâÕß‡Õ◊ÈÕ„Àâ‡°‘¥√–∫∫¢π“¥‡≈Á°

´÷Ëß Õ¥§≈âÕß‰ª°—∫·π«§‘¥¢Õß‚∏¡—  ·Õ≈«“ ‡Õ¥‘ —π ºŸâ∑’Ë§âπæ∫À≈Õ¥‰ø

∑’Ë„Àâ· ß «à“ß ‰¥â‡§¬æ¬“°√≥å‰«â‡¡◊ËÕ ¡—¬∑’Ë¬—ß¡’™’«‘μÕ¬Ÿà«à“ ç„π∑â“¬∑’Ë ÿ¥

·≈â« ‡∑§‚π‚≈¬’æ≈—ßß“π®–°≈“¬‡ªìπ‡§√◊ËÕß°”‡π‘¥‰øøÑ“„π·μà≈–∫â“π

§π∑ÿ°§π®–¡’‡§√◊ËÕß°”‡π‘¥‰øøÑ“Õ¬Ÿà„π∫â“π¢Õßμ—«‡Õß·≈–‡ªìπ·À≈àß

æ≈—ßß“π ÷́Ëß¡’¢π“¥‡≈Á°∑’Ë ÿ¥ç

Õ¬à“ß‡™àπÀ≈“¬ª√–‡∑»„π·∂∫¬ÿ‚√ª ·¡â§«“¡π‘¬¡„π°“√„™â

æ≈—ßß“π≈¡∑”„Àâ¡’°“√ √â“ß°—ßÀ—π¢π“¥„À≠à‚μ¢÷Èπ‡√◊ËÕ¬Ê ·μà„π

·ø≈° μ“øøá √—∞·Õ√‘‚´π“ ∫√‘…—∑‡´“∑å«‘π¥åæ“«‡«Õ√åº≈‘μ™ÿ¥°—ßÀ—π

æ√âÕ¡„∫æ—¥∑’ËÀπ—°‡æ’¬ß 4 °‘‚≈°√—¡ ´÷Ëß®”Àπà“¬‰ª·≈â«ª√–¡“≥

60,000 ™ÿ¥ ‡°◊Õ∫∑—ÈßÀ¡¥∂Ÿ°π”‰ª„™â°—∫∫â“π‡√◊Õπ∑’Ë‰øøÑ“‡¢â“‰¡à∂÷ß

√«¡∑—Èßª√–¿“§“√·≈– ∂“π’μ√«®Õ“°“»„πæ◊Èπ∑’ËÀà“ß‰°≈

πÕ°®“°π’È æ≈—ßß“π∑“ß‡≈◊Õ°¬—ßμâÕß¡’≈—°…≥–°“√°√–®“¬

Õ”π“®°“√§«∫§ÿ¡·≈–°“√μ—¥ ‘π„®≈ß‰ª∂÷ß√–¥—∫√“°À≠â“¢Õß·μà≈–

æ◊Èπ∑’Ë ‰¡à„™à≈—°…≥–°“√√«¡»Ÿπ¬å ‚¥¬¡’™ÿ¡™π‡ªìπ∑—Èß‡®â“¢Õß ºŸâº≈‘μ

ºŸâ„™â ·≈–ºŸâ∑’Ë§Õ¬§«∫§ÿ¡‰¡à„Àâ‡°‘¥º≈°√–∑∫μàÕ ‘Ëß·«¥≈âÕ¡°—∫™ÿ¡™π

¢Õßμπ‡Õß ´÷Ëß‡ªìπ°“√≈¥§«“¡¢—¥·¬âß¢Õß —ß§¡∑’Ë‡ªìπμâπμÕ¢Õßªí≠À“

‰¥âÕ’°∑“ß °√≥’∑’Ëπà“ π„®¢Õß°—ßÀ—π≈¡„πª√–‡∑»‡¥π¡“√å°‡°‘¥¢÷Èπ

À≈—ß‡°‘¥«‘°ƒμ√“§“πÈ”¡—π∑’Ë‡æ‘Ë¡ Ÿß¢÷Èπ  —ß§¡¢Õß‡¢“μâÕß‡≈◊Õ°√–À«à“ß

æ≈—ßß“ππ‘«‡§≈’¬√å°—∫æ≈—ßß“π≈¡ ´÷Ëß ÿ¥∑â“¬‡¢“°Á‡≈◊Õ°æ≈—ßß“π≈¡

°—ßÀ—π≈¡®÷ß‰¥â‡°‘¥¢÷Èπ„πª√–‡∑»‡¥π¡“√å°‡ªìπ§√—Èß·√° °“√¥”‡π‘π°“√

μàÕ¡“§◊Õ°“√‡≈◊Õ°√–À«à“ß®–„Àâ∫√‘…—∑¢π“¥„À≠à∑“ß¥â“π°“√º≈‘μ

‰øøÑ“∑”°—ßÀ—π≈¡ ∑”∑’‡¥’¬«‡ªìπ∑ÿàß°—ßÀ—π Õ¬à“ß‡™àπ∑ÿàß°—ßÀ—π≈¡

„π·§≈‘øÕ√å‡π’¬ °—∫°“√„Àâ™ÿ¡™π‡¢â“‰ª∫√‘À“√®—¥°“√  ÿ¥∑â“¬‡¥π¡“√å°

‡≈◊Õ°®–„Àâ‡ªìπ°—ßÀ—π≈¡¢π“¥‡≈Á° ‚¥¬„Àâ™ÿ¡™π‡¢â“‰ª∫√‘À“√®—¥°“√

„π√Ÿª¢Õß À°√≥å ´÷Ëß°àÕ„Àâ‡°‘¥°“√®â“ßß“π„π∑âÕß∂‘Ëπ  “¡“√∂ àßÕÕ°

‡∑§‚π‚≈¬’·≈–‡ªìπºŸâπ”„πμ≈“¥æ≈—ßß“π≈¡Õ’°¥â«¬

¬—ß¡’Õ’°À≈“¬ª√–‡∑»∑—Ë«‚≈°∑’ËÀ—π¡“ π„®·≈–æ—≤π“‡∑§‚π‚≈¬’

æ≈—ßß“π∑“ß‡≈◊Õ°Õ¬à“ß®√‘ß®—ß ¥—ß‡™àπ‚√ßß“π·ÀàßÀπ÷Ëß„πª√–‡∑»

‡¬Õ√¡π’ ‡ªìπμ—«Õ¬à“ßÀπ÷Ëß∑’Ë¥’„π°“√„™âæ≈—ßß“π∑“ß‡≈◊Õ°®“°¢¬–

‚√ßß“π·Ààßπ’Èμ—ÈßÕ¬Ÿà„π‡¡◊Õß∑’Ë¡’¢π“¥‰¡à„À≠àπ—° ´÷Ëß¡’ª√–™“°√Õ¬Ÿà√“«

2 · π§π ‰¥â∑”‚√ßß“π°”®—¥¢¬– ’Ë¡ÿ¡‡¡◊Õß ‚¥¬„™â¢¬–∑’Ë‡°Á∫¡“

∑”°“√§—¥·¬° ®“°π—Èππ”¡“ªíòπ·≈–‡¢â“ Ÿà∂—ßÀ¡—° ®–‰¥â·°ä ®”π«π

¡À“»“≈ ·≈â«π”‰ªº≈‘μ‰øøÑ“ ´÷Ëß‰øøÑ“∑’Ëº≈‘μ‰¥â°Á “¡“√∂¢“¬„Àâ°—∫

°“√‰øøÑ“‰¥âÕ’°¥â«¬ æÕªíòπ¢¬–æ«°π’È‡ √Á®°Á‰¥âªÿÜ¬ ·≈â«°Áπ”ªÿÜ¬‰ª„™â

°—∫∑’Ë¥‘π¢Õßμ—«‡Õß‡ªìπ√âÕ¬Ê ‡Õ‡§Õ√å ‡æ◊ËÕª≈Ÿ°‰¡â¥Õ°·≈–æ◊™μà“ßÊ

¬‘Ëß‰ª°«à“π—Èπ  à«πÀπ÷Ëß¢Õß°“√‡æ“–ª≈Ÿ°‰¥âπ”¡“∫√‘‚¿§·≈– à«π∑’Ë‡À≈◊Õ

π”ÕÕ°®”Àπà“¬ Õ’° à«πÀπ÷Ëß´÷Ëß‡ªìπ∑ÿàß∑“πμ–«—π ‡¢“°Á‡°Á∫‡¡≈Á¥

Too much reliance
on any specific energy
cannot guarantee energy
security for man.
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ISET ¬—ß‰¥âæ—≤π“√–∫∫º≈‘μ‰øøÑ“·≈–πÈ”√âÕπ¥â«¬æ≈—ßß“π· ßÕ“∑‘μ¬å

¥â«¬Õÿª°√≥å‡æ’¬ß™‘Èπ‡¥’¬«®“°Ωï¡◊Õ§π‰∑¬ √«¡∂÷ß°“√ª√–¬ÿ°μå„™â

‡´≈≈å· ßÕ“∑‘μ¬å°—∫À≈Õ¥‰ø„π∑’Ë “∏“√≥– ´÷Ëß‡°Á∫æ≈—ßß“π„π™à«ß

°≈“ß«—π·≈–„Àâ· ß «à“ß„πμÕπ°≈“ß§◊π ·¡â·μàÕÿª°√≥å™“√å®·∫μ‡μÕ√’Ë

‚∑√»—æ∑å¡◊Õ∂◊Õ∑’Ëº≈‘μ¥â«¬‡´≈≈å· ßÕ“∑‘μ¬åÀ√◊Õ®—°√¬“π‰øøÑ“æ≈—ßß“π

·∫μ‡μÕ√’Ë°Á‡ªìπÕ’°Àπ÷Ëß°“√ √â“ß √√§å∑“ß¿Ÿ¡‘ªí≠≠“¢Õß§π‰∑¬

¢≥–‡¥’¬«°—π°Á¡’§«“¡æ¬“¬“¡æ—≤π“æ—π∏ÿåæ◊™æ≈—ßß“π‡æ◊ËÕ„Àâ‡ªìπ

‰∫‚Õ¥’‡´≈·≈–·°ä ‚´ŒÕ≈å ‰¡à«à“®–‡ªìπ çÕâÕ¬é ∑’Ë„™âº≈‘μ‡Õ∑“πÕ≈

·≈–‡ âπ„¬∑’Ë‡À≈◊Õ„™â‡ªìπæ≈—ßß“π™’«¡«≈‰¥â ´÷Ëßªí®®ÿ∫—π¡À“«‘∑¬“≈—¬

‡°…μ√»“ μ√å «‘∑¬“‡¢μ°”·æß· π ‰¥âª√—∫ª√ÿßæ—π∏ÿå®π‡ªìπ∑’Ëπà“æÕ„®

À√◊Õ ç ∫Ÿà¥”é §«“¡À«—ß„À¡à¢Õßæ≈—ßß“π∑¥·∑π ·¡â»—°¬¿“æ

¬—ß‰¡à‡ªìπ∑’Ë√—∫√Õß∑“ß«‘™“°“√·μà “¡“√∂„™â°—∫‡§√◊ËÕß‡°…μ√‰¥â

‚¥¬‰¡àμâÕß¥—¥·ª≈ß ¥—ßπ—Èπ °√–∑√«ß«‘∑¬“»“ μ√åœ ‰¥â√à«¡°—∫»Ÿπ¬å

‡∑§‚π‚≈¬’‚≈À–·≈–«— ¥ÿ·Ààß™“μ‘ (MTEC) ·≈–π—°«‘®—¬®“°¡À“«‘∑¬“≈—¬

‡°…μ√»“ μ√å ∑”°“√æ—≤π“‡§√◊ËÕßÀ’∫ °—¥πÈ”¡—π®“° ∫Ÿà¥” ´÷Ëß®–‡πâπ

‡√◊ËÕß°“√ª√–À¬—¥·≈–√“§“∂Ÿ° ®”Àπà“¬‡æ◊ËÕ„Àâ‡°…μ√°√·≈–ºŸâ π„®

´◊ÈÕ‰ª„™â Õ’°∑—Èß∫√‘…—∑ ‚μ‚¬μâ“¡Õ‡μÕ√å ª√–‡∑»‰∑¬ ®”°—¥ ·≈–∫√‘…—∑

ªμ∑. ®”°—¥ (¡À“™π) ¬—ß‰¥â π—∫ πÿπß∫ª√–¡“≥„Àâ¡À“«‘∑¬“≈—¬

∑“πμ–«—π¡“‡¢â“‡§√◊ËÕß§—ÈππÈ”¡—π‡¡≈Á¥∑“πμ–«—π  à«π∑’Ë‡ªìπ°“°π”¡“

º ¡°—∫·ªÑß‡§≈◊Õ∫πÈ”μ“≈ π”‰ª∑”‡ªìπÕ“À“√ —μ«å  à«π∑’Ë‡ªìππÈ”¡—π

®–π”‰ªºà“π°“√°√Õß„ à∂—ß·≈â« “¡“√∂π”‰ª‡μ‘¡√∂¬πμå‰¥âÕ’°

‚√ßß“π·Ààßπ’È®÷ß‰¡à®”‡ªìπμâÕß„™âæ≈—ßß“π®“°¿“¬πÕ° ‡æ√“– “¡“√∂

º≈‘μ¢÷Èπ‰¥â‡Õß·≈–„™âª√–‚¬™πåÕ¬à“ß§ÿâ¡§à“ Ÿß ÿ¥

æ≈—ßß“π‡æ◊ËÕÕπ“§μ‰∑¬
 ”À√—∫°“√æ—≤π“æ≈—ßß“π∑“ß‡≈◊Õ°„πª√–‡∑»‰∑¬π—Èπ

®“°°“√»÷°…“∑’Ëºà“π¡“æ∫«à“»—°¬¿“ææ≈—ßß“π∑¥·∑π¥â“πæ≈—ßß“π

™’«¡«≈¡’ª√–¡“≥ 7,000 ‡¡°–«—μμå æ≈—ßß“π· ßÕ“∑‘μ¬å¡“°°«à“

5,000 ‡¡°–«—μμå æ≈—ßß“π≈¡ª√–¡“≥ 1,600 ‡¡°–«—μμå ·≈–æ≈—ßπÈ”

¢π“¥‡≈Á°ª√–¡“≥ 700 ‡¡°–«—μμå ´÷Ëß√«¡·≈â«¡“°°«à“ 14,300

‡¡°–«—μμå „π¢≥–∑’Ë§à“§«“¡μâÕß°“√°“√„™â‰øøÑ“ Ÿß ÿ¥¢Õßª√–‡∑»„πªï

æ.». 2547 ¡’§à“ 19,325.80 ‡¡°–«—μμå ‡ÀÁπ‰¥â«à“ À“°¡’°“√º≈‘μ‰øøÑ“

®“°æ≈—ßß“π∑¥·∑π‰¥â‡μÁ¡»—°¬¿“æ·≈â«  “¡“√∂ πÕß§«“¡μâÕß°“√

¢ÕßºŸâ∫√‘‚¿§ ≥ ™à«ß∑’Ë¡’°“√„™â‰øøÑ“ Ÿß ÿ¥¢Õßª√–‡∑»‰¥â∂÷ßª√–¡“≥

√âÕ¬≈– 73 ‡≈¬∑’‡¥’¬« ·μàªí®®ÿ∫—π¡’ºŸâº≈‘μ‰øøÑ“‡Õ°™π∑’Ëº≈‘μ‰øøÑ“®“°

æ≈—ßß“πÀ¡ÿπ‡«’¬π ¢“¬‰øøÑ“·°à°“√‰øøÑ“ΩÉ“¬º≈‘μ·Ààßª√–‡∑»‰∑¬

ºà“π√–‡∫’¬∫ SPP (Small Power Producer) ·≈– VSPP (Very Small

Power Producer) ‡æ’¬ßª√–¡“≥ 375 ‡¡°–«—μμå (‰¡à√«¡æ≈—ßß“π

§«“¡√âÕπ√à«¡) ·≈– 6 ‡¡°–«—μμå μ“¡≈”¥—∫ ‡∑à“π—Èπ ´÷Ëßπ—∫«à“πâÕ¬¡“°

‡¡◊ËÕ‡∑’¬∫°—∫»—°¬¿“æ¢Õßª√–‡∑» ¥—ßπ—Èπ ¬—ß¡’™àÕß«à“ß„Àâ‡√àßæ—≤π“

æ≈—ßß“π∑“ß‡≈◊Õ°‰¥âÕ’°¡“° ªí®®ÿ∫—π√—∞∫“≈®÷ß¡’π‚¬∫“¬‡æ‘Ë¡°“√„™â

æ≈—ßß“π∑¥·∑π√âÕ¬≈– 8 „Àâ‰¥â¿“¬„πªï 2554

Õ¬à“ß‰√°Áμ“¡∑’Ëºà“π¡“√—∞¬—ß¢“¥«‘ —¬∑—»πå„π°“√æ—≤π“æ≈—ßß“π

∑“ß‡≈◊Õ°Õ¬à“ß®√‘ß®—ß À“°‡ª√’¬∫‡∑’¬∫°—∫ª√–‡∑»∫√“´‘≈´÷Ëß¡’»—°¬¿“æ

∑“ß¥â“π‡»√…∞°‘®·≈–°“√æ—≤π“‰¡à‰¥â‡Àπ◊Õª√–‡∑»‰∑¬·¡â·μàπâÕ¬

·μà‰¥â‡√‘Ë¡μâπæ—≤π“æ≈—ßß“π∑“ß‡≈◊Õ°¢÷Èπ¡“‡¡◊ËÕ 3 ∑»«√√…∑’Ëºà“π¡“

‚¥¬°“√„™â‡∑§‚π‚≈¬’‡§√◊ËÕß¬πμå∑’Ë™à«¬„ÀâÕÿμ “À°√√¡‡Õ∏“πÕ≈‡μ‘∫‚μ

¢÷ÈπÕ¬à“ß·¢Áß·°√àß À≈—ß«‘°ƒμ°“√≥åπÈ”¡—π„πªï æ.». 2513 ª√–‡∑»

∫√“´‘≈‰¥â„Àâ§«“¡ π„®„π°“√π”·Õ≈°ÕŒÕ≈å®“°æ◊™‚¥¬‡©æ“–ÕâÕ¬

¡“„™â‡ªìπæ≈—ßß“π∑¥·∑π μàÕ¡“„πªï æ.». 2518 √—∞∫“≈∫√“´‘≈

μ—¥ ‘π„®º≈—°¥—π„Àâ‡ª≈’Ë¬π¡“„™âæ≈—ßß“π·Õ≈°ÕŒÕ≈å ¿“¬„μâ™◊ËÕ‚§√ß°“√

çPro-Alcoholé ‚¥¬°”Àπ¥„Àâ√∂¬πμå∑ÿ°§—π„π∫√“´‘≈μâÕß·≈àπ¥â«¬

æ≈—ßß“π·Õ≈°ÕŒÕ≈å 1 ªïμàÕ¡“ ∫√‘…—∑ ‡®π‡πÕ√—≈ ¡Õ‡μÕ√å  (®’‡ÕÁ¡)

‰¥â‡ªìπºŸâº≈‘μ√∂¬πμå∑’Ë„™â‡™◊ÈÕ‡æ≈‘ß·Õ≈°ÕŒÕ≈åÕÕ°¡“‡ªìπ√“¬·√°

‚¥¬„πªï æ.». 2533 ∫√‘…—∑º≈‘μ√∂¬πμå∑ÿ°√“¬„πª√–‡∑»∫√“´‘≈

æ“°—πÕÕ°√∂¬πμå√ÿàπ„À¡à∑’Ë‡μ‘¡‰¥â‡©æ“–·Õ≈°ÕŒÕ≈å‡∑à“π—Èπ À√◊Õ

∑’Ë‡√’¬°«à“ ́ ’79 ªí®®ÿ∫—π®’‡ÕÁ¡‰¥âæ—≤π“‡§√◊ËÕß¬πμå√–∫∫æ≈—ßß“π∑“ß‡≈◊Õ°

Flex-Fuel ¢÷Èπ ÷́Ëß‡ªìπ√–∫∫°“√„™âæ≈—ßß“π·∫∫ 2 ™π‘¥ À√◊Õ∑’Ë‡√’¬°«à“

çFlexpoweré §◊Õ √–∫∫‡™◊ÈÕ‡æ≈‘ß®“°·Õ≈°ÕŒÕ≈å·≈–πÈ”¡—π

„πª√–‡∑»‰∑¬¡’§«“¡æ¬“¬“¡„π°“√æ—≤π“æ≈—ßß“π∑“ß‡≈◊Õ°

‡™àπ∑’Ë ∂“∫—πæ—≤π“‡∑§‚π‚≈¬’æ≈—ßß“π· ßÕ“∑‘μ¬å (ISET) ‰¥âæ—≤π“

‡´≈≈å· ßÕ“∑‘μ¬å·∫∫ ’¬âÕ¡ºâ“∑’Ë‰¡àμâÕß„™â´‘≈‘°Õπ‡À¡◊Õπ‡´≈≈å

· ßÕ“∑‘μ¬å∑—Ë«‰ª ÷́Ëß¡’√“§“·æß·≈–°”®—¥‰¥â¬“°°«à“ ·μà„™â¥’∫ÿ°

·≈–‰∑∑“‡π’¬¡‰¥ÕÕ°‰´¥å·∑π ‚¥¬¡’ ’¬âÕ¡ºâ“∑’Ë °—¥®“°æ◊™·≈–º—°

´÷Ëß‰«μàÕ· ß‡ªìπμ—«‡√àßªØ‘°‘√‘¬“„Àâ‡°‘¥°√–· ‰øøÑ“‰¥â¥’ πÕ°®“°π’È

18 ◊ËÕæ≈—ß



Crisis to Alternative Energy
“Oil” is aliased as “black gold”.  It is fuel energy with the

greatest role in the world now because oil is like a blood vessel
nurturing the industry of the modern world in all sectors, whether
it be agriculture, transport, telecommunication, public utilities or
daily life accessories, ranging from fertilizer, chemicals, plastic,
furniture, food and medicine.  This also includes all human
activities.  They must rely on oil or a large number of natural
resources as the foundation.  Therefore, when a huge energy
crisis happens, the whole world is vibrating to warn man to be
prepared to adjust their thinking and practice processes toward
energy.  Very often the energy futurists tried to warn, “Too much
reliance on any specific energy cannot guarantee energy security
for man.”  This is like what M. King Hubert, a famous American
geologist and oil expert said, “Laying all developments of man on
an intangible thing like oil will only cause a disastrous danger.”

Energy crisis that has sent continuous effect does not
seem to end so easily.  On the contrary, energy demand is on
limitless rise.  Swift expansion of capitalist world has expedited
the production of this fuel to rise together with soaring prices.
This contradicts with the depleting volume of oil in the world.
It is time for the world to wake up from the dreams of major energy
such as coal, oil or natural gas to face with the world of truth
that man needs to struggle to urgently find a new seed of energy,
cultivate and disseminate it to release us from being a slave to
fossil fuel.

The New Seed of Energy
Alternative energy is a new kind of energy developed to

substitute primary energy currently used.  It is derived from
continuous energy stream repeatedly taking place in the
environment.  It is renewable and clean with no impact on
environment and society.  It is self sufficient both in terms of fuel
and technology e.g. solar, wind, hydro, sea wave, flood tide,
ebb tide, biomass, geothermal.  Even weeds, husks or garbage
can be developed as energy.  Alternative energy, therefore, gets
the attention from many countries around the world and has been
seriously developed again.  When we realize that alternative
energy can actually create sustenance to the society, economy
and environment, we must choose to specify the objective in
developing alternative energy for the future with direction and
maximum efficiency.  This will then lead to different thinking and
practice methods.  In foreign countries, plans are formulated to
specify the objective of their society future, what they want their
society to turn out to be, what type of energy and what kind of
energy production.  This idea is called backcasting.  It is to specify
the desired objective.  For example, specifying that in the next
50 years, fossil fuel use will be abolished and alternative energy
will be used instead.  The cultivation of new seed of energy is
started by a question, “what should be done in the next 5 decades
to achieve the projected objective.”

Cultivating Alternative Energy
The idea of cultivating alternative energy with direction and

objective has 2 major principles as follows:
1) Creating immunity in the energy system by reducing

dependence on large-sized technology, non-renewable, imported
fuel.  Concurrently, we should develop wisdom and technology
of reusing resources in nature and in local areas.  The corporeal
of using alternative energy in each country or area is different
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and restrained by local resources.  For example, Denmark is
windy; therefore, it has developed wind energy.  Despite being
clean energy, windmills cause problem because they require
a large piece of land and destroys the views.  They are then moved
to the seas and more wind is yielded, able to generate around
20% of power produced in the country.  At present, the Denmark
government has a policy not to build coal-fired power plants and
raise the ratio of using alternative energy to 12-14%.

An obvious example in successfully choosing to develop
wind energy as alternative energy is Germany, a country with the
highest wind current.  Germany has created windmills to be wind
energy filed, able to generate sufficient power to confirm with
people that nuclear power plants are no longer needed.  The
German government admitted that it would demolish old power
plants and nuclear power plants, and would not build new ones.
Right now, Germany can use alternative energy to successfully
defeat nuclear energy.

Nepal has used small hydro energy as alternative because
her geography is mountainous.  Currently, hydro power-generator
is as small as a paper box used in residences can be found
everywhere.  India and China have a large population.  They do a lot
of agriculture with livestock farms and food processing industry.  They,
therefore, invest in developing biomass gas as alternative energy,
which is produced in every household.  In the countryside, human
feces are fermented and gas energy is produced.  The remaining
refuse is used as natural fertilizer for agriculture.

In Thailand, another agricultural country, alternative energy
development from biomass fuel, which includes agriculture
produce and its residue e.g. husk, bagasse, rubber, coconut shell,
palm, cassava, corncob, is an appropriate alternative with high
potential.

2) Creating favorable support in environmental terms
between man and nature and man and man.  The development
of alternative energy system needs to seek and select energy from
existing resources, able to control one another in local areas.
Therefore, it is necessary to change energy management format.
We will find that alternative energy development must be favorable
to the creation of small system, which is in line with the idea of
Thomas Alva Edison, the finder of light bulbs.  He forecast when
he was alive that “Finally, energy technology will become power
generator in each house.  Everyone will have power generator
in his home as the smallest power source.”

Many European countries may like to use wind energy and
larger windmills have been built.  However, in Flagstaff, Arizona,
South Wind Power Company can produce 4-kilogram mills with
blades.  About 60,000 sets were sold and almost all are used in
residences with no electricity, including lighthouses and weather
inspection stations in remote areas.

In addition, alternative energy must be decentralized, not
centralized, in terms of control and decision to the grassroots of
each local area.  Communities own, produce, use and control the
environmental impact on their communities.  This is to reduce
social conflict, another cause of problem.  An interesting case
of windmills in Denmark happened after oil price rise crisis when
the society must choose between nuclear and wind energy.
Finally wind energy was picked.  Windmills thus emerged in
Denmark for the first time.  The next implementation is to choose
whether to let a large company in power generation managed
windmills as windmill field like in California or let communities
manage that.  Eventually, Denmark chose small-sized windmills

Energy crisis that has
sent continuous effect
does not seem to end
so easily.  On the contrary,
energy demand is
on limitless rise.
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The development of alternative energy
system needs to seek and select energy
from existing resources, able to control
one another in local areas.

managed by communities in cooperative form, thereby creating
local employment, able to export technology and become a leader
in wind energy market.

Many countries around the world are seriously interested in
developing alternative energy.  A plant in Germany is a good
example in using alternative energy from garbage.  This factory is
in not a very large city with around 200,000 people.  Waste
disposal plants are located in four corners of the city.  Waste is
sorted, spun and sent to ferment tanks.  A large amount of gas is
produced for power generation.  The power produced can be sold
to the electricity authority.  After spinning the waste, fertilizer is
derived, this can be used in their hundreds of acres land to grow
flowers and plants.  More importantly, a part of the cultivation
can be used for consumption and the remaining is for sale.
Another part is sunflower field, of which oil is squeezed out of
seeds.  The refuse is mixed with flour coated sugar and used as
animal feed.  The oils will be filtered and can be used to fill up
cars.  This plant does not need outside energy because
 it can produce by itself for maximum benefits.

Energy for Thais’ Future
The development of alternative energy in Thailand,

according to the study on its potential, it is found that biomass
energy is equal to 7,000 megawatts, solar energy over
5,000 megawatts, wind energy 1,600 megawatts, and small
hydro power 700 megawatts.  Total potential amounts to over
14,300 megawatts while the peak demand for power of the
country in 2004 was 19,325.80 megawatts.  If power is
generated from alternative energy at full potential, it can satisfy
consumers’ demand at the country’s peak power demand
at 73%.  However, at present, Independent Power Producers
who produce power from alternative energy and sell it to
the Electricity Generating Authority of Thailand through the
regulations for Small Power Producer) and VSPP (Very Small
Power Producer) can sell on 375 megawatts (excluding
cogeneration and 6 megawatts respectively, which is very small
compared to the country’s potential.  A gap is thus left to
accelerate the development of alternative energy.  At present,
the government has a policy to increase the use of 8%
of alternative energy by 2011.

However, in the past, the government still lacked vision
in seriously developing alternative energy, compared to Brazil

of which economic and development potential is no better than
Thailand.  Nevertheless, Brazil has started to develop alternative
energy 3 decades ago by using engine technology that can help
strengthen the growth of ethanol industry.  After the oil crisis
in 1970, Brazil was interested in using alcohol from plant,
especially sugar cane as alternative energy.  In 1975, the
Brazilian government decided to push the use of alcohol under
the “Pro-Alcohol Project” which specified all cars in Brazil
must be driven by alcohol energy.  One year later, General
Motors (GM) was the first to manufacture alcohol-fuelled cars.

In 1990, all car manufacturers in Brazil launched new
models of cars that can use alcohol only or C79 as they are called.
At present, GM has developed Flex-Fuel, alternative energy
system engine, which uses 2 kinds of energy or “Flex power” i.e.
fuel system from alcohol and oil.

In Thailand, there is an effort in developing alternative
energy.  For example, the Institute of Solar Energy Technology
(SET) has developed solar cell of cloth dying color type that does
not use silicon like other general solar cells, which is expensive
and hard to dispose of.  This kind of solar cell uses tin and
titanium dioxide instead with cloth dying colors extracted from
plants and vegetable sensitive to light as catalyst to create
electricity.  In addition, SET also developed electricity and hot
water production system with solar energy using only one
equipment from Thais’ skill.  The other one is the application of
solar cell to public light bulbs, which will keep energy during
daytime and generates light at night.  Even cell phone battery
charger produced by solar cell or electric bicycle charged by
battery is Thai wisdom creativity.

Concurrently, there’s an attempt to develop energy plants
to use as bio diesel and gasohol.  For example, “sugar cane”
used to produce ethanol and remaining fiber used as biomass
energy.  Presently, Kasetsart University, Kamphaeng Saen
Campus, has satisfactorily developed the breeds.  The potential
of “Jatropha”, a new hope of alternative energy, may not be
academically certified but it can be used with agricultural
equipment without any adjustment.  Therefore, the Ministry
of Science, in cooperation with the National Metal and Materials
Technology Center (MTEC), developed oil extract machine from
Jatropha focusing on saving and low price, to sell to farmers and
interested people.  Toyota Motor Thailand Company Limited and
PTT Public Company Limited also provided financial assistance
to Kasetsart University to research on bio diesel from Jatropha
for diesel cars.

However, the focus on renewable alternative energy is
still very low though the government has designated the use of
NGV in the transport sector as “the national agenda” which can
relieve the oil crisis problem to a certain extent.  Nevertheless,
a policy on developing alternative energy for renewable energy
must be speedily launched and upgraded to “the national agenda.”
This is to stipulate all governments to put into practice.  Then all
Thais are still hopeful in the future.

Even though the ratio of alternative energy throughout the
world is still low compared to primary energy, especially oil, many
countries are not ignorant.  They have tried to accelerate the study,
research and development of new alternative energy to keep pace
with the future world.  Stepping out to find new ways is better than
stopping and waiting for disaster.  At least, we are hopeful that
it will succeed.  It is better than letting human civilization collapse
together with the end of fossil fuel energy period.


