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°“√æ—≤π“‡§√◊ËÕß¬πµå¥’‡´≈
¢π“¥‡≈Á°„Àâ “¡“√∂„™â·°ä 

·Õ≈æ’®’‡ªìπ‡™◊ÈÕ‡æ≈‘ß√à«¡

The Development of a Small Diesel

Engine Using LPG As Dual-Fuel
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∫∑§—¥¬àÕ

ß“π«‘®—¬π’È‡ªìπ°“√»÷°…“‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫

 ¡√√∂π–¢Õß‡§√◊ËÕß¬πµå∑’Ë„™â‡™◊ÈÕ‡æ≈‘ß™π‘¥πÈ”¡—π

¥’‡´≈°—∫·°ä ·Õ≈æ’®’‡ªìπ‡™◊ÈÕ‡æ≈‘ß√à«¡ ‚¥¬°“√

ªÑÕπ·°ä ·Õ≈æ’®’‡¢â“∑“ß∑àÕ√à«¡‰Õ¥’‚¥¬µ√ß ·≈â«

æ‘®“√≥“‡ª√’¬∫‡∑’¬∫ª√‘¡“≥·°ä ‰Õ‡ ’¬®“°°“√

‡º“‰À¡â‡™◊ÈÕ‡æ≈‘ß°—∫‡§√◊ËÕß¬πµå∑’Ë„™âπÈ”¡—π¥’‡´≈

‡ªìπ‡™◊ÈÕ‡æ≈‘ßÀ≈—°‡æ’¬ßÕ¬à“ß‡¥’¬« ‚¥¬°“√»÷°…“

π’È®–∑”°“√∑¥ Õ∫°—∫‡§√◊ËÕß¬πµå¥’‡´≈¢π“¥‡≈Á°

∑’Ë§«“¡‡√Á«√Õ∫ 1,500 √Õ∫µàÕπ“∑’ ·≈â«‡æ‘Ë¡

¿“√–‚À≈¥¢Õß‡§√◊ËÕß°”‡π‘¥‰øøÑ“°√–·  ≈—∫®“°

0, 10, 30, 50, 70 ·≈– 90 ‡ªÕ√å‡´Áπµå¢Õß¿“√–

∑’Ë°”Àπ¥ Ÿß ÿ¥ 4,250 «—µµå µ“¡≈”¥—∫ ‚¥¬°“√

‡æ‘Ë¡¿“√–‚À≈¥·µà≈–§à“®–∑”°“√ª√—∫Õ—µ√“‡√àß

‡§√◊ËÕß¬πµå„Àâ‰¥â§«“¡‡√Á«√Õ∫§ß∑’Ë∑’Ë 1,500 √Õ∫

µàÕπ“∑’ ‚¥¬°“√‡æ‘Ë¡ à«πº ¡¢Õß‡™◊ÈÕ‡æ≈‘ß·°ä 

·Õ≈æ’®’√à«¡°—∫πÈ”¡—π¥’‡´≈·≈â«∫—π∑÷°§à“µà“ß Ê

µ“¡≈”¥—∫

º≈°“√∑¥ Õ∫ √ÿª‰¥â¥—ßπ’È ∑’Ë¿“√–‚À≈¥

‡§√◊ËÕß¬πµå 50 ‡ªÕ√å‡´Áπµå §◊Õ¿“√–‚À≈¥ Ÿß ÿ¥

·≈– —¥ à«π¢ÕßπÈ”¡—π¥’‡´≈°—∫·°ä ·Õ≈æ’®’ Ÿß ÿ¥

‡∑à“°—∫ 50 ‡ªÕ√å‡´Áπµå ‚¥¬πÈ”Àπ—°‡™◊ÈÕ‡æ≈‘ß∑’Ë

‚§√ß°“√§«“¡√à«¡¡◊Õ∑“ß«‘™“°“√√–À«à“ß¿“§«‘™“«‘»«°√√¡‡§√◊ËÕß°≈

§≥–«‘»«°√√¡»“ µ√å ¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤ ·≈–

°Õß«‘™“«‘»«°√√¡‡§√◊ËÕß°≈  à«π°“√»÷°…“ ‚√ß‡√’¬ππ“¬√âÕ¬æ√–®ÿ≈®Õ¡‡°≈â“
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‡§√◊ËÕß¬πµå “¡“√∂‡¥‘π‡§√◊ËÕß‰¥â‡ªìπª°µ‘ ‡¡◊ËÕ„™â

‡™◊ÈÕ‡æ≈‘ß™π‘¥πÈ”¡—π¥’‡´≈°—∫·°ä ·Õ≈æ’®’‡ªìπ‡™◊ÈÕ

‡æ≈‘ß√à«¡ ·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ ¡√√∂π–‡§√◊ËÕß¬πµå

æ∫«à“‡§√◊ËÕß¬πµå∑’Ë„™â‡™◊ÈÕ‡æ≈‘ß™π‘¥πÈ”¡—π¥’‡´≈°—∫

·°ä ·Õ≈æ’®’‡ªìπ‡™◊ÈÕ‡æ≈‘ß√à«¡¡’ ¡√√∂π–µË”°«à“

‡§√◊ËÕß¬πµå∑’Ë„™âπÈ”¡—π¥’‡´≈‡ªìπ‡™◊ÈÕ‡æ≈‘ßÀ≈—°‡æ’¬ß

Õ¬à“ß‡¥’¬« ª√‘¡“≥·°ä §“√å∫Õπ¡ÕπÕ°‰´¥å

·≈–·°ä ‰Œ‚¥√§“√å∫Õπ®“°·°ä ‰Õ‡ ’¬¢Õß

‡§√◊ËÕß¬πµå∑’Ë„™â‡™◊ÈÕ‡æ≈‘ß™π‘¥πÈ”¡—π¥’‡´≈°—∫·°ä 

·Õ≈æ’®’‡ªìπ‡™◊ÈÕ‡æ≈‘ß√à«¡ Ÿß°«à“‡§√◊ËÕß¬πµå∑’Ë„™â

πÈ”¡—π¥’‡´≈‡ªìπ‡™◊ÈÕ‡æ≈‘ßÀ≈—°‡æ’¬ßÕ¬à“ß‡¥’¬«

Abstract

The purpose of this research is to

study the diesel engine performance and

combustion efficiency. A mixture of Diesel

Fuel and LPG at various ratios were used

as engine fuel. The study of engine

performance and combustion efficiency

was conducted when the engine speed

was kept constant at 1,500 rpm while

the loads of generator were increased

from 0 to 90 percentage of the maximum

load.

In the study, the engine performance

and combustion efficiency were compared

with those results from the engine used

only diesel oil. All test results were calculated

and measured from the fixed speed engine

run at 1,500 rpm and at the load of

generator 0, 10, 30, 50, 70 and 90

percentage of maximum load of genera-

tor. This studying will increase the rate

of LPG mixing before engine knock.

The maximum percentage of LPG used

was considered when the engine still

performed normally unstill engine stared

to knock. It can be conclude from the

results that. A mixture of Diesel Fuel and

LPG at a ratio of 1:1 gave the least

engine performance at 50 percentage of

the maximum load. However, engine

performance was much lower when using

a mixed fuel than using the diesel as

a sole fuel. Also the exhaust gas contained

higher CO and HC than that when using

only diesel Fuel.

1. ∫∑π”

1.1 §«“¡‡ªìπ¡“·≈–§«“¡ ”§—≠¢Õßªí≠À“

„πªí®®ÿ∫—π§«“¡µâÕß°“√°“√„™âæ≈—ßß“π

®“°πÈ”¡—π‡™◊ÈÕ‡æ≈‘ß°—∫‡§√◊ËÕß¬πµåµâπ°”≈—ß¡’

·π«‚πâ¡ Ÿß¢÷Èπ¡“° ¥—ßπ—Èπ°“√π”æ≈—ßß“π‡™◊ÈÕ

‡æ≈‘ß∑¥·∑π¡“„™â®÷ß‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ë¥’

·≈–¡’ª√–‚¬™πåµàÕª√–‡∑»™“µ‘‡ªìπÕ¬à“ß¡“°´÷Ëß

„πªí®®ÿ∫—πæ∫«à“ ¡’°“√»÷°…“§âπ§«â“·≈–«‘®—¬∑—Èß

„π¿“§√—∞·≈–¿“§‡Õ°™π°—π¡“°¢÷Èπ ∑—Èßπ’È°Á‡æ◊ËÕ

§âπÀ“™π‘¥¢Õß‡™◊ÈÕ‡æ≈‘ß∑’Ë®–π”¡“„™â∑¥·∑π À√◊Õ

º ¡‡æ◊ËÕ≈¥ª√‘¡“≥°“√„™â‡™◊ÈÕ‡æ≈‘ßÀ≈—°„Àâ¡“°∑’Ë ÿ¥

‚¥¬„π¢≥–π’È‰¥â¡’°“√§âπ§«â“«‘®—¬·≈– æ—≤π“°“√

π”·°ä ªî‚µ√‡≈’¬¡‡À≈« (Liquefied Petroleum

Gas) À√◊Õ·°ä ·Õ≈æ’®’ ´÷Ëß “¡“√∂º≈‘µ‰¥â„π

ª√–‡∑» ¡“„™â∑¥·∑π·≈–º ¡°—∫πÈ”¡—π‡™◊ÈÕ

‡æ≈‘ßÀ≈—°

 ”À√—∫·°ä ªî‚µ√‡≈’¬¡‡À≈« À√◊Õ·°ä ·Õ≈æ’®’

π—Èπ ∂◊Õ«à“‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ë®– “¡“√∂π”

¡“∑¥·∑πÀ√◊Õº ¡°—∫πÈ”¡—π‡™◊ÈÕ‡æ≈‘ßÀ≈—°‰¥â ·≈–

πÕ°®“°π’È¬—ß‰¡àµâÕß∑”°“√¥—¥·ª≈ß‡§√◊ËÕß¬πµå

¡“°π—° ‡æ√“–‡¡◊ËÕ‡∑’¬∫§à“§ÿ≥ ¡∫—µ‘µà“ß Ê °—π

°—∫πÈ”¡—π¥’‡´≈·≈â«æ∫«à“ “¡“√∂∑’Ë®–º ¡°—π‰¥â
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„πÕ—µ√“ à«π∑’ËæÕ‡À¡“– ‚¥¬„ÀâπÈ”¡—π¥’‡´≈‡ªìπ

µ—«®ÿ¥√–‡∫‘¥π”·≈–æ∫«à“‡¡◊ËÕº ¡°—π·≈â«¬—ß„Àâ

§à“§«“¡√âÕπ‡™◊ÈÕ‡æ≈‘ß∑’Ë Ÿß°«à“ §à“´’‡∑π Ÿß¢÷Èπ

·≈–¬—ß≈¥§«—π¥” ΩÿÉπ≈–ÕÕß ·°ä ‰Õ‡ ’¬ ∑’Ë‡°‘¥

®“°°“√‡º“‰À¡â∑’ËÕ“®°àÕ¡≈¿“«–µà“ßÊ ≈¥≈ß

‡¡◊ËÕ‡∑’¬∫°—∫‡§√◊ËÕß¬πµå∑’Ë„™âπÈ”¡—π¥’‡´≈ 100

‡ªÕ√å‡´Áπµå‡æ’¬ßÕ¬à“ß‡¥’¬«Õ’°¥â«¬

1.2 «—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬

1. ‡æ◊ËÕÀ“Õ—µ√“ à«π∑’Ë‡À¡“– ¡√–À«à“ß·°ä 

·Õ≈æ’®’°—∫πÈ”¡—π¥’‡´≈‡æ◊ËÕ„™â ”À√—∫‡§√◊ËÕß¬πµå

¥’‡´≈¢π“¥‡≈Á°

2. ‡æ◊ËÕ»÷°…“ ¡√√∂π–¢Õß‡§√◊ËÕß¬πµå

¢π“¥‡≈Á°∑’Ë„™âπÈ”¡—π¥’‡´≈°—∫·°ä ·Õ≈æ’®’‡ªìπ‡™◊ÈÕ

‡æ≈‘ß√à«¡

3. ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫Õ—µ√“°“√ ‘Èπ‡ª≈◊Õß‡™◊ÈÕ

‡æ≈‘ß√–À«à“ßπÈ”¡—π¥’‡´≈Õ¬à“ß‡¥’¬«°—∫πÈ”¡—π

¥’‡´≈√à«¡°—∫·°ä ·Õ≈æ’®’

1.3 ¢Õ∫‡¢µ¢Õß°“√»÷°…“

1. „™â‡™◊ÈÕ‡æ≈‘ß√à«¡√–À«à“ß·°ä ·Õ≈æ’®’

°—∫πÈ”¡—π¥’‡´≈„πÕ—µ√“ à«πº ¡µà“ß Ê °—π‚¥¬

πÈ”Àπ—°À√◊Õ„πÕ—µ√“ à«π‡∑à“∑’Ë‡§√◊ËÕß¬πµå¬—ß∑”ß“π

‰¥âÕ¬à“ßª°µ‘ ‚¥¬°”Àπ¥¿“√–®“° 0-50 ‡ªÕ√å‡´Áπµå

¢Õß¿“√–‚À≈¥∑—ÈßÀ¡¥·≈â««—¥§à“‡°Á∫¢âÕ¡Ÿ≈

2. ‡§√◊ËÕß¬πµå∑’Ë„™â∑¥ Õ∫‡ªìπ‡§√◊ËÕß¬πµå

¥’‡´≈  Ÿ∫‡¥’¬« 4 ®—ßÀ«– ¬’ËÀâÕ TIGER √ÿàπ TGD1100

·≈–∑”°“√∑¥ Õ∫ ¡√√∂π–∑’Ë¿“√–‚À≈¥‡ª≈’Ë¬π

‰ª‚¥¬°”Àπ¥§«“¡‡√Á«√Õ∫‡§√◊ËÕß°”‡π‘¥‰øøÑ“

°√–·  ≈—∫§ß∑’Ë∑’Ë 1,500 rpm ·≈â««—¥§à“‡°Á∫¢âÕ¡Ÿ≈

„™âπÈ”¡—π¥’‡´≈‡ªìπ‡™◊ÈÕ‡æ≈‘ßÀ≈—° °”Àπ¥§«“¡‡√Á«

√Õ∫‡§√◊ËÕß°”‡π‘¥‰øøÑ“°√–·  ≈—∫„Àâ§ß∑’Ë·≈–„Àâ

¿“√–‚À≈¥‡ª≈’Ë¬π‰ª·≈â««—¥§à“‡°Á∫¢âÕ¡Ÿ≈

1.4 ª√–‚¬™πå∑’Ë§“¥«à“®–‰¥â√—∫

1. ‰¥âº≈°“√«‘®—¬ ‡æ◊Ë Õ«‘ ‡§√“–Àå∂÷ ßº≈

°√–∑∫∑’Ë‡°‘¥¢÷Èπ°—∫‡§√◊ËÕß¬πµå‡¡◊ËÕ„™â·°ä ·Õ≈æ’®’

‡ªìπ‡™◊ÈÕ‡æ≈‘ß√à«¡

2. ‰¥âº≈°“√«‘®—¬‡æ◊ËÕ«‘‡§√“–Àå ¡√√∂π–

·≈–‰Õ‡ ’¬∑’Ëª≈¥ª≈àÕ¬ÕÕ°®“°‡§√◊ËÕß¬πµå¥’‡´≈

‡¡◊ËÕ„™â·°ä ·Õ≈æ’®’‡ªìπ‡™◊ÈÕ‡æ≈‘ß√à«¡

3. ‡ªìπ·π«∑“ß„π°“√æ—≤π“‡§√◊ËÕß¬πµå

 ”À√—∫æ≈—ßß“π∑¥·∑π„πÕπ“§µ

4. ‡ªìπ·π«∑“ß„π°“√æ—≤π“‡§√◊ËÕß¬πµå

‡æ◊ËÕ≈¥ª√‘¡“≥°“√ª≈¥ª≈àÕ¬¡≈æ‘…∑“ßÕ“°“»

2. ∑ƒ…Æ’·≈–À≈—°°“√§”π«≥

°“√§”π«≥ ¡√√∂π–¢Õß‡§√◊ËÕß¬πµå

Õ—µ√“°“√ ‘Èπ‡ª≈◊Õß‡™◊ÈÕ‡æ≈‘ß®”‡æ“–‡∫√§

(Brake Specific Fuel Consumption) §◊Õ

ª√‘¡“≥¢Õß‡™◊ÈÕ‡æ≈‘ß∑’Ë„™â‰ªµàÕÀπ÷ËßÀπà«¬‡«≈“µàÕ

°”≈—ßß“π‡∫√§¢Õß‡§√◊ËÕß¬πµå À“‰¥â®“° ¡°“√

Bsfc §◊Õ Õ—µ√“°“√‡ª≈◊Õß‡™◊ÈÕ‡æ≈‘ß®”‡æ“–‡∫√§

§◊Õ Õ—µ√“°“√ ‘Èπ‡ª≈◊Õß‡™◊ÈÕ‡æ≈‘ß (kg/hr.)

 “¡“√∂À“Õ—µ√“°“√ ‘Èπ‡ª≈◊Õß‡™◊ÈÕ‡æ≈‘ß‰¥â‚¥¬

Wf §◊Õ ¡«≈¢Õß‡™◊ÈÕ‡æ≈‘ß (kg)

t §◊Õ ‡«≈“∑’Ë‡™◊ÈÕ‡æ≈‘ß∂Ÿ°„™â‰ª (sec.)

(kg/kW.hr)

(2)

(1)
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Õ—µ√“°“√ ‘Èπ‡ª≈◊Õßæ≈—ßß“π®”‡æ“–‡∫√§

(Brake Specific Energy Consumption) §◊Õ

®”π«π¢Õßæ≈—ßß“π∑’Ë‰¥â®“°‡™◊ÈÕ‡æ≈‘ßµàÕÀπ÷Ëß

Àπà«¬‡«≈“µàÕ°”≈—ßß“π‡∫√§¢Õß‡§√◊ËÕß¬πµå ´÷Ëß

‡ªìπµ—«∫àß∫Õ°∂÷ß§«“¡ “¡“√∂„π°“√‡ª≈’Ë¬π

æ≈—ßß“π∑’Ë‰¥â®“°°“√‡º“‰À¡â¢Õß‡™◊ÈÕ‡æ≈‘ß‡ªìπ

°”≈—ßß“π‡∫√§¢Õß‡™◊ÈÕ‡æ≈‘ß À“‰¥â®“° ¡°“√

Bsec §◊Õ Õ—µ√“°“√ ‘Èπ‡ª≈◊Õßæ≈—ßß“π®”‡æ“–

‡∫√§ (kJ/kW.hr.)

QHV §◊Õ §à“§«“¡√âÕπ¢Õß‡™◊ÈÕ‡æ≈‘ß (kJ/kg)

°”≈—ßß“π‡™◊ÈÕ‡æ≈‘ß (Fuel Power) ‡ªìπ°“√

§‘¥§à“°”≈—ßß“π∑’Ë‰¥â®“°‡™◊ÈÕ‡æ≈‘ß ®“°Õ—µ√“°“√

‡º“‰À¡â¢Õß‡™◊ÈÕ‡æ≈‘ß¢Õß‡§√◊ËÕß¬πµå ́ ÷ËßÀ“‰¥â®“°

FP §◊Õ °”≈—ßß“π‡™◊ÈÕ‡æ≈‘ß (kW)

QHV §◊Õ §à“§«“¡√âÕπ¢Õß‡™◊ÈÕ‡æ≈‘ß (kJ/kg)

ª√– ‘∑∏‘¿“æ‡™‘ß§«“¡√âÕπ‡∫√§ (Brake

Thermal Efficiency) ‡ªìπ§«“¡ —¡æ—π∏å√–À«à“ß

°”≈—ßß“π∑’Ë‡§√◊ËÕß¬πµå àßÕÕ° (Power Output)

°—∫æ≈—ßß“π (Energy) ∑’Ë‡°‘¥®“°°“√ —π¥“ª

πÈ”¡—π‡™◊ÈÕ‡æ≈‘ß §«“¡√âÕπ∑’Ë‰¥â®“°°“√ —π¥“ª

‡™◊ÈÕ‡æ≈‘ß ‰¡à “¡“√∂π”‰ª¡“„™â‰¥â∑—ÈßÀ¡¥ ‡æ√“–

§«“¡√âÕπ∫“ß à«πµâÕß Ÿ≠‡ ’¬„Àâ°—∫√–∫∫À≈àÕ‡¬Áπ

(Cooling) √–∫∫À≈àÕ≈◊Ëπ (Lubricating) ·≈–¬—ß

 Ÿ≠‡ ’¬‰ª°—∫°“√√–∫“¬·°ä √âÕπÀ√◊Õ‰Õ‡ ’¬ ´÷Ëß

∂◊Õ«à“¡’ª√‘¡“≥°“√ Ÿ≠‡ ’¬¡“°∑’Ë ÿ¥„π‡§√◊ËÕß¬πµå

°“√ Ÿ≠‡ ’ ¬§«“¡√âÕπ¥— ß°≈à “« ‡ªìπ ‡Àµÿ „Àâ

ª√– ‘∑∏‘¿“æ§«“¡√âÕπ≈¥≈ß

3. «‘∏’°“√∑¥≈Õß·≈–°“√§”π«≥

§◊Õ ª√‘¡“≥Õ“°“»‡¢â“°√–∫Õ° Ÿ∫ (kg/hr.)

§◊Õ Õ—µ√“ à«π ‘Èπ‡ª≈◊Õß‡™◊ÈÕ‡æ≈‘ß (kg/hr.)

Õ—µ√“ à«π ¡¡Ÿ≈¢Õß‡™◊ÈÕ‡æ≈‘ß / Õ“°“» (Fuel/

air equivalence ratio, ∅ )

 ”À√—∫ à«π “√º ¡∫“ß : ∅ < 1

 ”À√—∫ Stoichiometric : ∅ = 1

 ”À√—∫ à«π “√º ¡∫“ß : ∅ > 1

ª√– ‘∑∏‘¿“æ§«“¡√âÕπ “¡“√∂À“‰¥â®“°

À≈“¬°√≥’∫“ß§√—ÈßÕ“®À“‰¥â®“°°”≈—ß¡â“Õ‘π¥‘‡§µ

‡√’¬°«à“ª√– ‘∑∏‘¿“æ∑“ß§«“¡√âÕπ∫àß™’ÈÀ√◊Õ∞“π

Õ‘π¥‘‡§µ (Indicated Thermal Efficiency :  it)
À√◊Õ Õ“®À“®“°°”≈—ß¡â“‡∫√§ ÷́Ë ß ‡√’¬°

ª√– ‘∑∏‘¿“æ∑“ß§«“¡√âÕπ‡∫√§À√◊Õ∫π∞“π‡∫√§

(Brake Thermal Efficiency :  BTH)

 BTH §◊Õ ª√– ‘∑∏‘¿“æ‡™‘ß§«“¡√âÕπ‡∫√§ (%)

BP §◊Õ °”≈—ßß“π‡∫√§¢Õß‡§√◊ËÕß¬πµå∑’Ë‰¥â®“°

°“√∑¥ Õ∫ (kW)

FP §◊Õ °”≈—ßß“π‡™◊ÈÕ‡æ≈‘ß (kW)

Õ—µ√“ à«πÕ“°“»µàÕ‡™◊ÈÕ‡æ≈‘ß (Air-Fuel Ratio)

°“√‡º“‰À¡â¢Õß‡™◊ÈÕ‡æ≈‘ß„π°√–∫Õ° Ÿ∫¢Õß

‡§√◊ËÕß¬πµå®– ¡∫Ÿ√≥å‡æ’¬ß„¥¢÷ÈπÕ¬Ÿà°—∫ªí®®—¬

À≈“¬ª√–°“√ ‡™àπ √–¬–‡«≈“„π°“√‡º“‰À¡â

°“√§≈ÿ°‡§≈â“√–À«à“ßÕ“°“»°—∫‡™◊ÈÕ‡æ≈‘ß„π

°√–∫Õ° Ÿ∫ ·≈–ªí®®—¬∑’Ë ”§—≠ª√–°“√Àπ÷Ëß§◊Õ

ª√‘¡“≥Õ“°“»∑’Ëª√–®ÿ‡¢â“°√–∫Õ° Ÿ∫¡“°πâÕ¬

‡æ’¬ß„¥

(4)

(3)

(5)
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A/F §◊Õ Õ—µ√“ à«πÕ“°“»µàÕ‡™◊ÈÕ‡æ≈‘ß

°“√∑¥ Õ∫§√—Èßπ’È‰¥â¡’°“√ÕÕ°·∫∫Õÿª°√≥å

°“√∑¥ Õ∫‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫º≈°“√∑¥ Õ∫

‡§√◊ËÕß¬πµå‚¥¬„™âπÈ”¡—π¥’‡´≈‡ªìπ‡™◊ÈÕ‡æ≈‘ßÀ≈—°

‡æ’¬ßÕ¬à“ß‡¥’¬« ·≈–∑¥ Õ∫‡§√◊ËÕß¬πµå‚¥¬„™â

‡™◊ÈÕ‡æ≈‘ß√à«¡√–À«à“ßπÈ”¡—π¥’‡´≈°—∫·°ä ·Õ≈æ’®’

∑’Ë à«πº ¡·≈–¿“√–‚À≈¥µà“ßÊ °—π „π°“√∑”

«‘®—¬µâÕß°“√‡°Á∫¢âÕ¡Ÿ≈À≈“¬§à“®–µâÕßÕ“»—¬

‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥åµà“ßÊ ¥—ßµàÕ‰ªπ’È

√Ÿª∑’Ë 1 ·ºπ¿“æ°“√∑¥ Õ∫

«‘∏’°“√∑¥ Õ∫‡§√◊ËÕß¬πµå¥’‡´≈¢π“¥‡≈Á°

ª√–°Õ∫·≈–µ‘¥µ—Èß‡§√◊ËÕß¬πµåæ√âÕ¡Õÿª°√≥å

µ“¡‰¥Õ–·°√¡ ¥—ß√Ÿª∑’Ë 3 ·≈â«∑”°“√∑¥ Õ∫

‡§√◊ËÕß¬πµå‚¥¬¡’¢—ÈπµÕπ°“√∑¥ Õ∫¥—ßµàÕ‰ªπ’È

°√≥’„™âπÈ”¡—π¥’‡´≈‡ªìπ‡™◊ÈÕ‡æ≈‘ßÀ≈—°‡æ’¬ß

Õ¬à“ß‡¥’¬«

¢—ÈπµÕπ∑’Ë 1  µ“√å∑‡§√◊ËÕß¬πµå

¢—ÈπµÕπ∑’Ë 2 ª√—∫§«“¡‡√Á«√Õ∫‡§√◊ËÕß¬πµå„Àâ

 —¡æ—π∏å°—∫‡§√◊ËÕß°”‡π‘¥‰øøÑ“

°√–·  ≈—∫ ‚¥¬µâÕß°“√§«“¡‡√Á«

√Õ∫§ß∑’Ë∑’Ë 1,500 rpm §«∫§ÿ¡

‚¥¬°“√‡æ‘Ë¡ª√‘¡“≥πÈ”¡—π¥’‡´≈

¢—ÈπµÕπ∑’Ë 3 ∫—π∑÷°§à“∑’Ë¿“√–‚À≈¥µà“ß Ê °—π

4.  √ÿªº≈°“√∑¥≈Õß

4.1 º≈°“√∑¥ Õ∫ ¡√√∂π–¢Õß‡§√◊ËÕß¬πµå

√Ÿª∑’Ë 2 ‡ª√’¬∫‡∑’¬∫Õ—µ√“ à«πÕ“°“»°—∫‡™◊ÈÕ‡æ≈‘ß

∑’Ë§«“¡‡√Á«√Õ∫¢Õß‡§√◊ËÕß°”‡π‘¥‰øøÑ“

°√–·  ≈—∫§ß∑’Ë∑’Ë 1,500 rpm

®“°√Ÿª∑’Ë 2 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫Õ—µ√“ à«π

Õ“°“»°—∫‡™◊ÈÕ‡æ≈‘ß¢Õß‡™◊ÈÕ‡æ≈‘ß∑—Èß Õß™π‘¥æ∫«à“

‡¡◊ËÕ‡ªÕ√å‡´Áπµå‚À≈¥‡§√◊ËÕß¬πµå‡æ‘Ë¡¢÷ÈπÕ—µ√“ à«π

Õ“°“»°—∫‡™◊ÈÕ‡æ≈‘ß¢Õß‡™◊ÈÕ‡æ≈‘ß∑—Èß Õß™π‘¥¡’

·π«‚πâ¡≈¥≈ß ·≈–Õ—µ√“ à«πÕ“°“»°—∫‡™◊ÈÕ‡æ≈‘ß

¢ÕßπÈ”¡—π¥’‡´≈√à«¡°—∫·°ä ·Õ≈æ’®’ µË”°«à“πÈ”¡—π

¥’‡´≈ ∑—Èßπ’È®“°¢âÕ¡Ÿ≈°“√∑¥ Õ∫æ∫«à“Õ—µ√“°“√

 ‘Èπ‡ª≈◊Õß‡™◊ÈÕ‡æ≈‘ß√«¡‚¥¬¡«≈¢ÕßπÈ”¡—π¥’‡´≈

√à«¡°—∫·°ä ·Õ≈æ’®’  Ÿß°«à“πÈ”¡—π¥’‡´≈ ¢≥–∑’Ë

Õ—µ√“°“√‰À≈‡¢â“¢ÕßÕ“°“»§ß∑’Ë ®÷ß‡ªìπº≈„Àâ

Õ—µ√“ à«πÕ“°“»°—∫‡™◊ÈÕ‡æ≈‘ß¢ÕßπÈ”¡—π¥’‡´≈√à«¡

°—∫·°ä ·Õ≈æ’®’ µË”°«à“πÈ”¡—π¥’‡´≈

‡¡◊ËÕæ‘®“√≥“®“° ¡°“√°“√‡º“‰À¡â‡™◊ÈÕ

‡æ≈‘ßæ∫«à“‡¡◊ËÕ à«π√à«¡°—∫·°ä ·Õ≈æ’®’‡æ‘Ë¡¢÷Èπ àß

º≈„ÀâÕ—µ√“ à«πÕ“°“»°—∫‡™◊ÈÕ‡æ≈‘ß≈¥≈ß ´÷Ëß

· ¥ß„Àâ ‡ÀÁπ«à“‡¡◊ËÕ à«π√à«¡°—∫·°ä ·Õ≈æ’®’

‡æ‘Ë¡¢÷Èπ°“√‡º“‰À¡â°Á¬‘Ëß‰¡à ¡∫Ÿ√≥å¡“°¢÷Èπ·≈–®–

 àßº≈„Àâª√‘¡“≥·°ä §“√å∫Õπ¡ÕπÕ°‰´¥å ·≈–

‰Œ‚¥√§“√å∫Õπ‡æ‘Ë¡¢÷Èπ¥â«¬

(6)

Gas LPG

Diesel

Small Diesel 

Engine

Exhaust Gas 

Device

AC Generator

Load (Lamp)

Volt meter Amp meter Watt meter

Flow rate Device

Gas LPG Tank
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√Ÿª∑’Ë 3 · ¥ß°√“ø‡ª√’¬∫‡∑’¬∫Õ—µ√“°“√ ‘Èπ

‡ª≈◊Õß‡™◊ÈÕ‡æ≈‘ß∑’Ë§«“¡‡√Á«√Õ∫¢Õß‡§√◊ËÕß

°”‡π‘¥‰øøÑ“°√–·  ≈—∫§ß∑’Ë∑’Ë 1,500 rpm

®“°√Ÿª∑’Ë 3 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫Õ—µ√“°“√ ‘Èπ

‡ª≈◊Õß‡™◊ÈÕ‡æ≈‘ß¢Õß‡™◊ÈÕ‡æ≈‘ß∑—Èß Õß™π‘¥æ∫«à“ ‡¡◊ËÕ

‡ªÕ√å‡´Áπµå‚À≈¥‡§√◊ËÕß¬πµå‡æ‘Ë¡¢÷Èπ Õ—µ√“°“√

 ‘Èπ‡ª≈◊Õß‡™◊ÈÕ‡æ≈‘ß¢Õß‡™◊ÈÕ‡æ≈‘ß∑—Èß Õß™π‘¥¡’·π«

‚πâ¡‡æ‘Ë¡¢÷Èπ ·≈–Õ—µ√“°“√ ‘Èπ‡ª≈◊Õß‡™◊ÈÕ‡æ≈‘ß¢Õß

‡™◊ÈÕ‡æ≈‘ß (A/F ratio) ¢ÕßπÈ”¡—π¥’‡´≈µË”°«à“

πÈ”¡—π¥’‡´≈√à«¡°—∫·°ä ·Õ≈æ’®’ ·µà‡¡◊ËÕæ‘®“√≥“

‡©æ“–Õ—µ√“°“√ ‘Èπ‡ª≈◊Õß‡™◊ÈÕ‡æ≈‘ß¢ÕßπÈ”¡—π

¥’‡´≈‡æ’¬ßÕ¬à“ß‡¥’¬«¢Õß∑—Èß Õß‡™◊ÈÕ‡æ≈‘ßæ∫«à“

Õ—µ√“°“√ ‘Èπ‡ª≈◊Õß‡™◊ÈÕ‡æ≈‘ß¢ÕßπÈ”¡—π¥’‡´≈∑’Ë¡’

 à«π√à«¡°—∫ ·Õ≈æ’®’ ®–µË”°«à“°“√„™âπÈ”¡—π¥’‡´≈

‡æ’¬ßÕ¬à“ß‡¥’¬« ·≈–µË”°«à“‚¥¬‡©≈’Ë¬ 19 ‡ªÕ√å‡´Áπµå

∑’Ë‚À≈¥¢Õß‡§√◊ËÕß¬πµå 50 ‡ªÕ√å‡´Áπµå ·≈–

Õ—µ√“ à«π√à«¡°—∫·°ä ·Õ≈æ’®’ ∑’Ë 48.49 ‡ªÕ√å‡´Áπµå

·µà∑’Ë‚À≈¥¢Õß‡§√◊ËÕß¬πµå 50 ‡ªÕ√å‡ Á́πµå ¬—ß

 “¡“√∂‡æ‘Ë¡Õ—µ√“ à«π√à«¡°—∫ ·Õ≈æ’®’ ‰¥âÕ’° ´÷Ëß

 à«π√à«¡°—∫ ·Õ≈æ’®’  Ÿß ÿ¥‚¥¬πÈ”Àπ—°§◊Õ 74.72

‡ªÕ√å‡´Áπµå ∑’Ë‡§√◊ËÕß¬πµå “¡“√∂‡¥‘π‡§√◊ËÕß‰¥âª°µ‘

 “‡Àµÿ∑’Ë°“√ ‘Èπ‡ª≈◊Õß‡™◊ÈÕ‡æ≈‘ß¢Õß‡™◊ÈÕ

‡æ≈‘ß™π‘¥πÈ”¡—π¥’‡´≈°—∫·Õ≈æ’®’¡“°°«à“°√≥’

°“√„™âπÈ”¡—π¥’‡´≈‡æ’¬ßÕ¬à“ß‡¥’¬«Õ“®‡π◊ËÕß¡“

®“°„π°“√ªÑÕπ·Õ≈æ’®’π—Èπ‰¥â„™â«‘∏’ªÑÕπ‡¢â“∑“ß

∑àÕ√à«¡‰Õ¥’´÷Ëß¡’°“√ª√—∫§«“¡‡√Á«„π°“√ªÑÕπ∑’Ë¬—ß

‰¡à ¡¥ÿ≈°—∫°“√©’¥‡™◊ÈÕ ‡æ≈‘ß´÷Ë ß®– àßº≈„Àâ

ª√‘¡“≥°“√ªÑÕπ·Õ≈æ’®’Õ“®®–¡“°®π‡°‘π‰ª º≈

∑’Ëµ“¡¡“§◊Õ°“√‡º“‰À¡â‰¡àÀ¡¥·≈–®–∑”„Àâ‡°‘¥

·°ä §“√å∫Õπ¡ÕπÕ°‰´¥å ·≈–‰Œ‚¥√§“√å∫Õπ

 Ÿß Õ’°ª√–‡¥ÁπÀπ÷Ëß∑’Ë¡’·π«‚πâ¡‡ªìπ‰ª‰¥â§◊Õ

Õÿ≥À¿Ÿ¡‘°“√®ÿ¥√–‡∫‘¥·≈–§à“´’‡∑π¢Õß·°ä ·Õ≈æ’

®’µË”°«à“πÈ”¡—π¥’‡´≈‡ªìπº≈„Àâ®—ßÀ«–°“√®ÿ¥

√–‡∫‘¥„πÀâÕß‡º“‰À¡â‡°‘¥°àÕππÈ”¡—π¥’‡´≈ Õ“®

‡ªìπ à«πÀπ÷Ëß∑’ËµâÕßπ”¡“æ‘®“√≥“„π°“√∑¥ Õ∫

§√—ÈßµàÕ‰ª

√Ÿª∑’Ë 4 · ¥ß°√“ø‡ª√’ ¬∫ ‡∑’ ¬∫æ≈— ß ß“π

 ‘Èπ‡ª≈◊Õß®”‡æ“–‡∫√§∑’Ë§«“¡‡√Á«√Õ∫

¢Õß‡§√◊ËÕß°”‡π‘¥‰øøÑ“°√–·  ≈—∫§ß∑’Ë

∑’Ë 1,500 rpm

®“°√Ÿª∑’Ë 4 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫æ≈—ßß“π ‘Èπ

‡ª≈◊Õß®”‡æ“–‡∫√§¢Õß‡™◊ÈÕ‡æ≈‘ß∑—Èß Õß™π‘¥

æ∫«à“æ≈—ßß“π ‘Èπ‡ª≈◊Õß®”‡æ“–‡∫√§¢ÕßπÈ”¡—π

∑—Èß Õß™π‘¥¡’·π«‚πâ¡≈¥≈ß‡¡◊ËÕ‡ªÕ√å‡´Áπµå‚À≈¥

‡§√◊ËÕß¬πµå‡æ‘Ë¡¢÷Èπ ·≈–æ≈—ßß“π ‘Èπ‡ª≈◊Õß

®”‡æ“–‡∫√§¢ÕßπÈ”¡—π¥’‡´≈µË”°«à“πÈ”¡—π¥’‡´≈

√à«¡°—∫·°ä ·Õ≈æ’®’ ‚¥¬µË”°«à“‡©≈’Ë¬ 33 ‡ªÕ√å‡´Áπµå

∑—Èßπ’È®“°°“√∑¥ Õ∫æ∫«à“Õ—µ√“°“√ ‘Èπ‡ª≈◊Õß‡™◊ÈÕ

‡æ≈‘ß‚¥¬¡«≈¢ÕßπÈ”¡—π¥’‡´≈√à«¡°—∫·°ä ·Õ≈æ’®’

 Ÿß°«à“πÈ”¡—π¥’‡´≈·≈–§à“§«“¡√âÕπ‡™◊ÈÕ‡æ≈‘ß¢Õß

πÈ”¡—π¥’‡´≈√à«¡°—∫·°ä ·Õ≈æ’®’ °Á Ÿß°«à“πÈ”¡—π

¥’‡´≈¥â«¬
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®“°°“√«‘‡§√“–Àåæ∫«à“Õ—µ√“°“√ ‘Èπ‡ª≈◊Õß

‡™◊ÈÕ‡æ≈‘ß®”‡æ“–‡∫√§ ¢ÕßπÈ”¡—π¥’‡´≈√à«¡°—∫

·°ä ·Õ≈æ’®’  Ÿß°«à“πÈ”¡—π¥’‡´≈ · ¥ß«à“‡¡◊ËÕ

æ‘®“√≥“ª√‘¡“≥‡™◊ÈÕ‡æ≈‘ß∑’Ë‡∑à“°—π§«“¡ “¡“√∂

„π°“√„Àâæ≈—ßß“π¢ÕßπÈ”¡—π¥’‡´≈‡æ’¬ßÕ¬à“ß‡¥’¬«

 Ÿß°«à“πÈ”¡—π¥’‡´≈√à«¡°—∫·Õ≈æ’®’ ®÷ß∑”„Àâ§à“

æ≈—ßß“π ‘Èπ‡ª≈◊Õß®”‡æ“–‡∫√§µË”°«à“°√≥’°“√

„™â‡™◊ÈÕ‡æ≈‘ßπÈ”¡—π¥’‡´≈√à«¡°—∫·Õ≈æ’®’

√Ÿª∑’Ë 6 · ¥ß°√“ø‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ

‡™‘ß§«“¡√âÕπ‡∫√°∑’Ë§«“¡‡√Á«√Õ∫¢Õß

‡§√◊ËÕß°”‡π‘¥‰øøÑ“°√–·  ≈—∫§ß∑’Ë∑’Ë

1,500 rpm

®“°√Ÿª∑’Ë 6 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ

‡™‘ß§«“¡√âÕπ‡∫√§√–À«à“ß°“√„™âπÈ”¡—π¥’‡´≈‡ªìπ

‡™◊ÈÕ‡æ≈‘ß·≈–°“√„™âπÈ”¡—π¥’‡´≈√à«¡°—∫·°ä ·Õ≈æ’®’

æ∫«à“‡¡◊ËÕ‡ªÕ√å‡´Áπµå‚À≈¥‡§√◊ËÕß¬πµå‡æ‘Ë¡¢÷Èπ

ª√– ‘∑∏‘¿“æ‡™‘ß§«“¡√âÕπ‡∫√§¢Õß‡™◊ÈÕ‡æ≈‘ß∑—Èß

 Õß™π‘¥‡æ‘Ë¡¢÷Èπ ·≈–ª√– ‘∑∏‘¿“æ‡™‘ß§«“¡√âÕπ

‡∫√§¢ÕßπÈ”¡—π¥’‡´≈√à«¡°—∫·°ä ·Õ≈æ’®’ µË”°«à“

πÈ”¡—π¥’‡´≈ ∑—Èßπ’È‡π◊ËÕß¡“®“°°”≈—ßß“π‡™◊ÈÕ‡æ≈‘ß

¥’‡´≈√à«¡°—∫·°ä ·Õ≈æ’®’  Ÿß°«à“πÈ”¡—π¥’‡´≈ ®“°

°“√§”π«≥ª√– ‘∑∏‘¿“æ‡™‘ß§«“¡√âÕπ‡∫√§¥—ß

 ¡°“√∑’Ë 5 æ∫«à“‡¡◊ËÕ°”≈—ßß“π‡™◊ÈÕ‡æ≈‘ß Ÿß®–

∑”„Àâª√– ‘∑∏‘¿“æ‡™‘ß§«“¡√âÕπ‡∫√§µË”

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß‡™◊ÈÕ‡æ≈‘ß™π‘¥

πÈ”¡—π¥’‡´≈√à«¡°—∫·Õ≈æ’®’·≈–‡™◊ÈÕ‡æ≈‘ß™π‘¥

πÈ”¡—π¥’‡´≈‡æ’¬ßÕ¬à“ß‡¥’¬«®–‡ÀÁπ‰¥â«à“‡™◊ÈÕ‡æ≈‘ß

™π‘¥πÈ”¡—π¥’‡´≈√à«¡°—∫·Õ≈æ’®’ ‚¥¬πÈ”Àπ—°®–

„Àâ§à“ª√– ‘∑∏‘¿“æ‡™‘ß§«“¡√âÕπµË”°«à“‡™◊ÈÕ‡æ≈‘ß

™π‘¥πÈ”¡—π¥’‡´≈‡æ’¬ßÕ¬à“ß‡¥’¬« ∑—Èßπ’È‡π◊ËÕß®“°

‡Àµÿº≈À≈“¬ª√–°“√‡™àπ·°ä ·Õ≈æ’®’¡’§à“§«“¡

√âÕπ‡™◊ÈÕ‡æ≈‘ß Ÿß°«à“πÈ”¡—π¥’‡´≈, Boiling point

·≈– Flash point ∑’ËµË”°«à“πÈ”¡—π¥’‡´≈ ´÷Ëß∑”„Àâ

√Ÿª∑’Ë 5 · ¥ß°√“ø‡ª√’¬∫‡∑’¬∫°”≈—ßß“π‡™◊ÈÕ

‡æ≈‘ß·≈–°”≈—ßß“π∑’Ë‰¥â®“°°“√∑¥ Õ∫∑’Ë

§«“¡‡√Á«√Õ∫¢Õß‡§√◊ËÕß°”‡π‘¥‰øøÑ“

°√–·  ≈—∫§ß∑’Ë∑’Ë 1,500 rpm

®“°√Ÿª∑’Ë 5 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°”≈—ßß“π

‡™◊ÈÕ‡æ≈‘ß¢Õß‡™◊ÈÕ‡æ≈‘ß∑—Èß Õß™π‘¥ æ∫«à“‡¡◊ËÕ

‡ªÕ√å‡´Áπµå‚À≈¥‡§√◊ËÕß¬πµå‡æ‘Ë¡¢÷Èπ  ·π«‚πâ¡

°”≈—ßß“π‡™◊ÈÕ‡æ≈‘ß‡æ‘Ë¡¢÷Èπ ·≈–°”≈—ßß“π‡™◊ÈÕ

‡æ≈‘ß¢ÕßπÈ”¡—π¥’‡´≈√à«¡°—∫·°ä ·Õ≈æ’®’  Ÿß°«à“

πÈ”¡—π¥’‡´≈ ·≈– Ÿß°«à“‚¥¬‡©≈’Ë¬ 50.36 ‡ªÕ√å‡´Áπµå

∑—Èßπ’È®“°°“√«‘‡§√“–Àå æ∫«à“Õ—µ√“°“√ ‘Èπ

‡ª≈◊Õß‡™◊ÈÕ‡æ≈‘ß¢ÕßπÈ”¡—π¥’‡´≈√à«¡°—∫·Õ≈æ’®’¡’

§à“ Ÿß°«à“πÈ”¡—π¥’‡´≈‡æ’¬ßÕ¬à“ß‡¥’¬« ª√–°Õ∫

°—∫·°ä ·Õ≈æ’®’¡’§à“§«“¡√âÕπ‡™◊ÈÕ‡æ≈‘ß Ÿß°«à“

πÈ”¡—π¥’‡´≈®÷ß∑”„Àâ°”≈—ßß“π‡™◊ÈÕ‡æ≈‘ß‡æ‘Ë¡¢÷Èπ

µ“¡‰ª¥â«¬ ·≈– àßº≈„Àâª√– ‘∑∏‘¿“æ‡™‘ß§«“¡

√âÕπµË”°«à“°√≥’°“√„™âπÈ”¡—π¥’‡´≈‡æ’¬ßÕ¬à“ß‡¥’¬«
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°“√ Ÿ≠‡ ’¬§«“¡√âÕπ®“°°“√π”·≈–°“√·ºà√—ß ’

¢Õß‡§√◊ËÕß¬πµåÕÕ° Ÿà ‘Ëß·«¥≈âÕ¡¡“°°«à“∑”„Àâ

ª√– ‘∑∏‘¿“æ¢Õß‡§√◊ËÕß¬πµåµË”°«à“πÈ”¡—π¥’‡´≈

§ÿ≥ ¡∫—µ‘ „π°“√‡º“‰À¡â¢Õß·°ä ·Õ≈æ’®’∑’Ë

 “¡“√∂‡º“‰À¡â‰¥â√«¥‡√Á«·µà§à“§«“¡√âÕπ‡™◊ÈÕ

‡æ≈‘ß Ÿß°«à“∑”„Àâ°“√ Ÿ≠‡ ’¬§«“¡√âÕπÕÕ° Ÿà ‘Ëß

√Õ∫¢â“ß‰¥â¡“°°«à“  àßº≈„Àâª√– ‘∑∏‘¿“æ‡™‘ß

§«“¡√âÕπ‡∫√§µË”°«à“°√≥’°“√„™âπÈ”¡—π¥’‡´≈

‡æ’¬ßÕ¬à“ß‡¥’¬«

4.2 ª√‘¡“≥·°ä ‰Õ‡ ’¬

º≈°“√«—¥·°ä ‰Õ‡ ’¬‡§√◊ËÕß¬πµå∑’Ë∑¥ Õ∫

‚¥¬‡™◊ÈÕ‡æ≈‘ß™π‘¥πÈ”¡—π¥’‡´≈√à«¡°—∫·Õ≈æ’®’·≈–

‡™◊ÈÕ‡æ≈‘ß™π‘¥πÈ”¡—π¥’‡´≈‡æ’¬ßÕ¬à“ß‡¥’¬«  “¡“√∂

π”¡“‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈‰¥â¥—ß¿“æª√–°Õ∫

¥—ßµàÕ‰ªπ’È

·π«‚πâ¡ Ÿß¢÷Èπ·≈–§àÕ¬ Ê µË”≈ß‡¡◊ËÕ à«π√à«¡°—∫

‡æ‘Ë¡¢÷Èπ·≈–‡ªÕ√å‡´Áπµå‚À≈¥‡§√◊ËÕß¬πµå‡æ‘Ë¡¢÷Èπ ·µà

®“°°“√∑¥ Õ∫·≈–∑”°“√«—¥ª√‘¡“≥·°ä §“√å∫Õπ

¡ÕπÕ°‰´¥åÀ≈“¬§√—Èß æ∫«à“ª√‘¡“≥·°ä 

§“√å∫Õπ¡ÕπÕ°‰´¥å®“°·°ä ‰Õ‡ ’¬¢ÕßπÈ”¡—π

¥’‡´≈√à«¡°—∫·°ä ·Õ≈æ’®’ Ÿß°«à“πÈ”¡—π¥’‡´≈¡“°

®“°°“√«‘‡§√“–Àåæ∫«à“ Õ—µ√“°“√ ‘Èπ‡ª≈◊Õß

‡™◊ÈÕ‡æ≈‘ß„π°“√‡º“‰À¡â¢Õß‡™◊ÈÕ‡æ≈‘ß™π‘¥πÈ”¡—π

¥’‡´≈√à«¡°—∫·°ä ·Õ≈æ’®’ Ÿß°«à“πÈ”¡—π¥’‡´≈‡æ’¬ß

Õ¬à“ß‡¥’¬«·µà„Àâª√– ‘∑∏‘¿“æ‡™‘ß§«“¡√âÕπ∑’Ë‰¥â

µË”°«à“°√≥’°“√„™âπÈ”¡—π¥’‡´≈‡æ’¬ßÕ¬à“ß‡¥’¬«

· ¥ß«à“·°ä ·Õ≈æ’®’∑’Ë©’¥‡æ‘Ë¡‡¢â“‰ª∑“ß∑àÕ√à«¡

‰Õ¥’‡º“‰À¡â‰¡àÀ¡¥®÷ß‰¥â·°ä ÕÕ°¡“„π√Ÿª¢Õß·°ä 

§“√å∫Õπ¡ÕπÕ°‰´¥å§àÕπ¢â“ß Ÿß¡“°

√Ÿª∑’Ë 7 · ¥ß°√“øª√‘¡“≥ §“√å∫Õπ¡ÕπÕ°‰´¥å

®“°·°ä ‰Õ‡ ’¬∑’Ë§«“¡‡√Á«√Õ∫¢Õß‡§√◊ËÕß

°”‡π‘¥‰øøÑ“°√–·  ≈—∫§ß∑’Ë∑’Ë 1,500 rpm

®“°√Ÿª∑’Ë 7 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ª√‘¡“≥·°ä 

§“√å∫Õπ¡ÕπÕ°‰´¥å ®“°·°ä ‰Õ‡ ’¬¢Õß‡™◊ÈÕ‡æ≈‘ß

∑—Èß Õß™π‘¥æ∫«à“ ‡¡◊ËÕ‡ªÕ√å‡´Áπµå‚À≈¥‡§√◊ËÕß¬πµå

‡æ‘Ë¡¢÷ÈπÀ√◊ÕÕ—µ√“ à«π√à«¡°—∫·°ä ·Õ≈æ’®’‡æ‘Ë¡¢÷Èπ

ª√‘¡“≥·°ä §“√å∫Õπ¡ÕπÕ°‰´¥å ¢ÕßπÈ”¡—π¥’‡´≈

¡’·π«‚πâ¡µË”≈ß ¢≥–∑’Ëª√‘¡“≥·°ä §“√å∫Õπ¡Õ-

πÕ°‰´¥å¢ÕßπÈ”¡—π¥’‡´≈√à«¡°—∫·°ä ·Õ≈æ’®’ ¡’

√Ÿª∑’Ë 8 · ¥ß°√“øª√‘¡“≥·°ä  NOx ®“°·°ä 

‰Õ‡ ’¬∑’Ë§«“¡‡√Á«√Õ∫¢Õß‡§√◊ËÕß°”‡π‘¥

‰øøÑ“°√–·  ≈—∫§ß∑’Ë∑’Ë 1,500 rpm

®“°√Ÿª∑’Ë 8  ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ª√‘¡“≥·°ä 

NOx ®“°·°ä ‰Õ‡ ’¬¢Õß‡™◊ÈÕ‡æ≈‘ß∑—Èß Õß™π‘¥æ∫

«à“ ‡¡◊ËÕ‡ªÕ√å‡´Áπµå‚À≈¥‡§√◊ËÕß¬πµå‡æ‘Ë¡¢÷ÈπÀ√◊Õ

Õ—µ√“ à«π√à«¡°—∫·°ä ·Õ≈æ’®’‡æ‘Ë¡¢÷Èπ ª√‘¡“≥·°ä 

NOx ¢Õß‡™◊ÈÕ‡æ≈‘ß∑—Èß Õß™π‘¥¡’·π«‚πâ¡ Ÿß¢÷Èπ

‚¥¬‡©æ“–ª√‘¡“≥·°ä  NOx ®“°·°ä ‰Õ‡ ’¬¢Õß

πÈ”¡—π¥’‡´≈√à«¡°—∫·°ä ·Õ≈æ’®’ ´÷Ëß‡√‘Ë¡µâπ‡¡◊ËÕ

‡ªÕ√å‡´Áπµå‚À≈¥‡§√◊ËÕß¬πµåµË”·≈–Õ—µ√“ à«π√à«¡

°—∫·°ä ·Õ≈æ’®’µË” ª√‘¡“≥·°ä  NOx ®–µË”°«à“



154 «“√ “√∑“ß«‘™“°“√ æ.». 2550

0

20

40

60

80

100

120

140

160

180

200

220

240

260

280

300

320

340

360

380

400

420

440

460

480

500

520

540

10(39.26) 30(45.69) 50(48.49)

%Load (%LPG)

H
C
 (
p
p
m

)

HC (Diesel)

 HC (Diesel + LPG)

§à“¢ÕßπÈ”¡—π¥’‡´≈¡“° ·µà‡¡◊ËÕ‚À≈¥‡§√◊ËÕß¬πµå

‡æ‘Ë¡¢÷Èπ·≈–Õ—µ√“ à«π√à«¡°—∫·°ä ·Õ≈æ’®’‡æ‘Ë¡¢÷Èπ

ª√‘¡“≥·°ä  NOx ‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á«·≈– Ÿß°«à“

§à“¢ÕßπÈ”¡—π¥’‡´≈‡¡◊ËÕ‡ªÕ√å‡´Áπµå‚À≈¥‡§√◊ËÕß¬πµå

Õ¬Ÿà∑’Ë 50 ‡ªÕ√å‡´Áπµå ·≈–∑’Ë à«π√à«¡°—∫·°ä ·Õ≈æ’®’

48.49 ‡ªÕ√å‡´Áπµå

‡ªìπ°“√¬“°∑’Ë®–«‘‡§√“–Àå«à“·°ä  NOx ∑’Ë

‡°‘¥¢÷Èπ¡“°À√◊ÕπâÕ¬¡“®“°∑’Ë‰Àπ„π°√–∫Õ° Ÿ∫

‡π◊ËÕß®“°Õ—µ√“ à«π¢ÕßÕ“°“»°—∫‡™◊ÈÕ‡æ≈‘ß·≈–

Õÿ≥À¿Ÿ¡‘π—Èπ‡ª≈’Ë¬π·ª≈ßµ“¡°—πÕ¬à“ß´—∫´âÕπ¡“°

√–À«à“ß™àÕß¢Õß°“√‡°‘¥°“√ —π¥“ª„π°√–∫Õ°

 Ÿ∫∑’Ë¡’ÕÕ° ‘́‡®π¡“° ®–‡ªìπ°“√ —π¥“ª∑’Ë¥’ °“√

‡º“‰À¡â®– ¡∫Ÿ√≥å·≈–√«¥‡√Á« ∑”„ÀâÕÿ≥À¿Ÿ¡‘ Ÿß

¡“° ·≈–∑’ËÕÿ≥À¿Ÿ¡‘ Ÿßπ’È‡Õß®–∑”„Àâ‡°‘¥·°ä  NOx
„π™à«ßπ’È¡“°

®“°·°ä ‰Õ‡ ’¬¢ÕßπÈ”¡—π¥’‡´≈√à«¡°—∫·°ä ·Õ≈æ’®’

 Ÿß°«à“πÈ”¡—π¥’‡´≈¡“° ‡¡◊ËÕ∑”°“√«—¥§à“∑¥ Õ∫

À≈“¬Ê §√—Èßæ∫«à“ §à“∑’Ë‰¥â¬—ß§ß‡À¡◊Õπ‡¥‘¡

¥—ßπ—Èπ®÷ß √ÿª‰¥â«à“∑’Ë à«π√à«¡°—∫·°ä ·Õ≈æ’®’‡æ‘Ë¡¢÷Èπ

ª√‘¡“≥·°ä ‰Œ‚¥√§“√å∫Õπ  Ÿß°«à“πÈ”¡—π¥’‡´≈

®“°°“√«‘‡§√“–Àåæ∫«à“ °“√‡æ‘Ë¡¢÷Èπ¢Õß

·°ä ‰Œ‚¥√§“√å∫Õπ ‡π◊ËÕß¡“®“°À≈“¬ “‡Àµÿ‡™àπ

 à«π√à«¡°—∫¢ÕßÕ“°“»·≈–‡™◊ÈÕ‡æ≈‘ß∑’ËÀπ“®–

 —¡º— ºπ—ß‡ ◊ÈÕ Ÿ∫∑’ËÕÿ≥À¿Ÿ¡‘µË”´÷Ëß‡ªìπ‡Àµÿ„Àâ‡°‘¥

·°ä ‰Œ‚¥√§“√å∫Õπ∑’Ë‰¡à‰¥â∑”ªØ‘°‘√‘¬“°—∫·°ä 

ÕÕ°´‘‡®π·≈–‰¡à‡°‘¥°“√‡º“‰À¡â‡≈¬ À√◊ÕÕ“®

‡°‘¥®“° à«πº ¡∫“ß‡°‘π‰ª‡ª≈«‰ø®–¥—∫ ∑”„Àâ

‡°‘¥·°ä ‰Œ‚¥√§“√å∫Õπ¡“° À√◊ÕÕ“®‡°‘¥®“°

πÈ”¡—π‡À≈◊ÕÀ≈—ß°“√©’¥¢ÕßÀ—«©’¥ ·≈– à«π∑’Ë

‡À≈◊Õ‡ªìπÀ¬¥π’È‰¡à “¡“√∂‡º“‰À¡âµàÕ‰ª‰¥â ∑”„Àâ

‡°‘¥·°ä ‰Œ‚¥√§“√å∫Õπ À√◊Õ‡™◊ÈÕ‡æ≈‘ßÀ≈àÕ≈◊Ëπ„π

‡ ◊ÈÕ Ÿ∫·≈–°√–∫Õ° Ÿ∫‡°‘¥°“√‰À¡â ®π∑”„Àâ‡°‘¥

·°ä ‰Œ‚¥√§“√å∫Õπ

®“°∑ƒ…Æ’°“√‡º“‰À¡â„π‡§√◊ËÕß¬πµå∑’Ë¡’

Õ—µ√“ à«πÕ“°“»°—∫‡™◊ÈÕ‡æ≈‘ß≈¥≈ß ª√‘¡“≥·°ä 

‰Œ‚¥√§“√å∫Õπ®– Ÿß¢÷Èπ ´÷Ëß Õ¥§≈âÕß°—∫º≈°“√

∑¥ Õ∫„π§√—Èßπ’È

5.  √ÿªº≈°“√∑¥≈Õß

º≈°“√∑¥ Õ∫ √ÿª‰¥â§◊Õ ∑’Ë¿“√–‚À≈¥

‡§√◊ËÕß¬πµå 50 ‡ªÕ√å‡´Áπµå ¿“√–‚À≈¥ Ÿß ÿ¥·≈–

 —¥ à«π¢ÕßπÈ”¡—π¥’‡´≈°—∫·°ä ·Õ≈æ’®’ Ÿß ÿ¥‡∑à“°—∫

50 ‡ªÕ√å‡´Áπµå ‚¥¬πÈ”Àπ—°‡™◊ÈÕ‡æ≈‘ß∑’Ë‡§√◊ËÕß¬πµå

 “¡“√∂‡¥‘π‡§√◊ËÕß‰¥â‡ªìπª°µ‘ §◊Õ ‡™◊ÈÕ‡æ≈‘ß™π‘¥

πÈ”¡—π¥’‡´≈°—∫·°ä ·Õ≈æ’®’‡ªìπ‡™◊ÈÕ‡æ≈‘ß√à«¡  ·≈–

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ ¡√√∂π–‡§√◊ËÕß¬πµåæ∫«à“

‡§√◊ËÕß¬πµå∑’Ë„™â‡™◊ÈÕ‡æ≈‘ß™π‘¥πÈ”¡—π¥’‡´≈°—∫·°ä 

·Õ≈æ’®’ ‡ªìπ‡™◊ÈÕ‡æ≈‘ß√à«¡¡’ ¡√√∂π–µË”°«à“

‡§√◊ËÕß¬πµå∑’Ë„™âπÈ”¡—π¥’‡´≈‡ªìπ‡™◊ÈÕ‡æ≈‘ßÀ≈—°

√Ÿª∑’Ë 9 · ¥ß°√“øª√‘¡“≥ ‰Œ‚¥√§“√å∫Õπ ®“°

·°ä ‰Õ‡ ’¬∑’Ë§«“¡‡√Á«√Õ∫¢Õß‡§√◊ËÕß

°”‡π‘¥‰øøÑ“°√–·  ≈—∫§ß∑’Ë∑’Ë 1,500 rpm

®“°√Ÿª∑’Ë 9 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ª√‘¡“≥·°ä 

‰Œ‚¥√§“√å∫Õπ ®“°·°ä ‰Õ‡ ’¬¢Õß‡™◊ÈÕ‡æ≈‘ß∑—Èß

 Õß™π‘¥æ∫«à“ ‡¡◊ËÕ‡ªÕ√å‡´Áπµå‚À≈¥‡§√◊ËÕß¬πµå

‡æ‘Ë¡¢÷Èπ·≈–Õ—µ√“ à«π√à«¡°—∫·Õ≈æ’®’ ‡æ‘Ë¡¢÷Èπ

ª√‘¡“≥·°ä ‰Œ‚¥√§“√å∫Õπ¢Õß‡™◊ÈÕ‡æ≈‘ß∑—Èß Õß

™π‘¥¡’·π«‚πâ¡µË”≈ß ·µàª√‘¡“≥·°ä ‰Œ‚¥√§“√å∫Õπ
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‡æ’¬ßÕ¬à“ß‡¥’¬« ª√‘¡“≥·°ä §“√å∫Õπ¡ÕπÕ°-

‰´¥å·≈–·°ä ‰Œ‚¥√§“√å∫Õπ®“°·°ä ‰Õ‡ ’¬¢Õß

‡§√◊ËÕß¬πµå∑’Ë„™â‡™◊ÈÕ‡æ≈‘ß™π‘¥πÈ”¡—π¥’‡´≈°—∫·°ä 

·Õ≈æ’®’‡ªìπ‡™◊ÈÕ‡æ≈‘ß√à«¡ Ÿß°«à“‡§√◊ËÕß¬πµå∑’Ë„™â
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