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®ÿ¥ª√– ß§å
1. „™â‡§√◊ËÕß¡◊Õß“π∑àÕ∑Õß·¥ß‰¥âÕ¬à“ß∂Ÿ°µâÕß ·≈–ª≈Õ¥¿—¬

2. µ—¥∑àÕ∑Õß·¥ß ·≈–µ°·µàßª≈“¬∑àÕ∑Õß·¥ß

3. ∫“π∑àÕ∑Õß·¥ß™—Èπ‡¥’¬« ·≈–∫“π∑àÕ∑Õß·¥ß Õß™—Èπ

4. ¢¬“¬∑àÕ∑Õß·¥ß‡æ◊ËÕ‡µ√’¬¡°“√‡™◊ËÕ¡∑àÕ

5. ¥—¥∑àÕ∑Õß·¥ßµ“¡≈—°…≥–ß“π∑’ËµâÕß°“√

∑ƒ…Æ’

∑àÕ∑Õß·¥ß (Copper Tube)

∑àÕ∑Õß·¥ß‡ªìπ∑àÕ “√∑”§«“¡‡¬Áπ ∑”Àπâ“∑’Ëπ” “√∑”§«“¡‡¬Áπ ‰ª Ÿà à«π

µà“ß Ê ¢Õß√–∫∫ ·≈–π”πÈ”¡—πÀ≈àÕ≈◊Ëπ°≈—∫ Ÿà§Õ¡‡æ√ ‡´Õ√å ∑àÕ∑Õß·¥ß “¡“√∂

„™â°—∫√–∫∫‚¥¬∑—Ë«‰ª‰¥â ¬°‡«âπ√–∫∫∑’Ë„™â·Õ¡‚¡‡π’¬‡ªìπ “√∑”§«“¡‡¬Áπ ‡π◊ËÕß®“°

·Õ¡‚¡‡π’¬∑”ªØ‘°‘√‘¬“°“√°—¥°√àÕπ‚≈À–∑Õß·¥ß

∑àÕ∑Õß·¥ß„πß“π√–∫∫‡§√◊ËÕß∑”§«“¡‡¬Áπ·≈–‡§√◊ËÕßª√—∫Õ“°“» ·∫àßÕÕ°‡ªìπ

1. ∑àÕ∑Õß·¥ß™π‘¥ÕàÕπ (Annealed Copper Tubing)

2. ∑àÕ∑Õß·¥ß™π‘¥·¢Áß (Hard Drawn Copper Tubing)

∑àÕ∑Õß·¥ß™π‘¥ÕàÕπ ‡ªìπ∑àÕ™π‘¥∑’Ë„™â°—∫√–∫∫¢π“¥‡≈Á° (Domestic System)

·≈–√–∫∫∑’ËµâÕß‡¥‘π∑àÕ ≥  ∂“π∑’Ëµ‘¥µ—Èß√–∫∫ ‡™àπ ‡§√◊ËÕßª√—∫Õ“°“»·¬° à«π ‡æ√“–

 “¡“√∂∑”°“√¥—¥„Àâ‡¢â“°—∫≈—°…≥–ß“π∑’ËµâÕß°“√‰¥â –¥«° ∑àÕ™π‘¥π’Èº≈‘µÕÕ°¡“‡ªìπ¢¥

¥—ß√Ÿª∑’Ë 1.1 ¬“«¢¥≈– 50 øÿµ (ft.) ¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¿“¬πÕ°µ—Èß·µà 1/8 π‘È« (in.)

®π∂÷ß 3/4 π‘È« (in.) ·∫àß‡ªìπ™π‘¥Àπ“·≈–™π‘¥∫“ßµ“¡µ“√“ß∑’Ë 1.1

1/451/451/451/451/45
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√Ÿª∑’Ë 1.1 ∑àÕ∑Õß·¥ß™π‘¥ÕàÕπ

µ“√“ß∑’Ë  1.1  ¢π“¥¢Õß∑àÕ∑Õß·¥ß™π‘¥ÕàÕπ

(∑’Ë¡“ : √“¬°“√ ‘π§â“ ∫√‘…—∑°ÿ≈∏√ ®”°—¥)
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ß“π∑àÕ∑Õß·¥ß §◊Õ °“√µ‘¥µ—Èß∑àÕµ“¡≈—°…≥–ß“π∑’ËµâÕß°“√ ‰¥â·°à °“√µ—¥∑àÕ

°“√¥—¥∑àÕ„Àâ‰¥â§«“¡¬“«·≈–≈—°…≥–ß“πµ“¡µâÕß°“√ ·≈–°“√µàÕ‡™◊ËÕ¡°—π√–À«à“ß∑àÕ

·≈–µàÕ°—∫Õÿª°√≥åµà“ß Ê

1. °“√µ—¥∑àÕ∑Õß·¥ß

§«“¡ ”§—≠¢Õß°“√µ—¥∑àÕ∑Õß·¥ßπÕ°®“°°“√µ—¥„Àâ‰¥â§«“¡¬“«µ“¡µâÕß°“√·≈â«

ª≈“¬∑àÕ®–µâÕßµ°·µàß„Àâ‡√’¬∫√âÕ¬‰¡à¡’§¡ √Õ¬·µ° À√◊Õ‡»…∑Õß·¥ßµ‘¥Õ¬Ÿà ‡π◊ËÕß®“°

ª≈“¬∑àÕ∑’Ëµ°·µàß‰¡à‡√’¬∫√âÕ¬ ‡¡◊ËÕπ”‰ªªØ‘∫—µ‘ß“πÕ◊ËπÕ“®‡°‘¥°“√√—Ë« ÷́¡¢÷Èπ ∑àÕ∑Õß·¥ß

™π‘¥ÕàÕπ‰¡à‡À¡“–∑’Ë®–„™â‡≈◊ËÕ¬µ—¥‚≈À– À√◊Õ Hack Saw ∑”°“√µ—¥ ‡æ√“–ª≈“¬∑àÕ®–·µ°

·≈–‰¡à‡√’¬∫

‡§√◊ËÕß¡◊Õ ”À√—∫ß“πµ—¥∑àÕ∑Õß·¥ß

1. ‡§√◊ËÕß¡◊Õµ—¥∑àÕ∑Õß·¥ß (Copper Tube Cutter) ‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë„™â„∫¡’¥°≈¡

‡ªìπµ—«µ—¥‡π◊ÈÕ∑Õß·¥ß „πß“π‡§√◊ËÕß∑”§«“¡‡¬Áπ ‡§√◊ËÕß¡◊Õπ’È¡’ 2 ¢π“¥ ¥—ß√Ÿª∑’Ë 1.2 §◊Õ

¢π“¥¡“µ√∞“π ·≈–¢π“¥‡≈Á°  ”À√—∫ß“π∑’Ë¡’™àÕß«à“ß„π°“√À¡ÿπ‡§√◊ËÕß¡◊Õ®”°—¥ ‡π◊ËÕß®“°

√—»¡’¢Õß°“√À¡ÿπµ—¥‡≈Á°µ“¡¢π“¥ ∑—Èß§Ÿà¡’‚§√ß √â“ß∑’Ë ”§—≠‡À¡◊Õπ°—π ª√–°Õ∫‰ª¥â«¬

„∫¡’¥‡ªìπ„∫°≈¡ À¡ÿπ‰¥âÕ‘ √– ∑”Àπâ“∑’Ëµ—¥‡π◊ÈÕ∑Õß·¥ß ‚¥¬°“√ª√—∫‡¢â“ÕÕ°¢Õßµ—«ª√—∫

„∫¡’¥ ¥â“πµ√ß¢â“¡°—π‡ªìπ≈Ÿ°°≈‘Èß ∑”Àπâ“∑’Ë√Õß√—∫∑àÕ¢≥–µ—¥∑àÕ πÕ°®“°π’È∫π —π¢Õßµ—«

‡§√◊ËÕß¡◊Õ¡’µ–‰∫ ”À√—∫≈∫§¡ ·≈–µ°·µàßª≈“¬∑àÕ∑’Ëµ—¥

3/453/453/453/453/45
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¢π“¥¡“µ√∞“π ¢π“¥‡≈Á°

√Ÿª∑’Ë 1.2 ‡§√◊ËÕß¡◊Õµ—¥∑àÕ∑Õß·¥ß

2. µ—«®—∫∑àÕ (Tube Blocking) · ¥ß¥—ß√Ÿª∑’Ë 1.3 ∑”Àπâ“∑’Ë®—∫¬÷¥∑àÕ

∑Õß·¥ß„πß“πµ—¥∑àÕ ·≈–ß“π≈—°…≥–Õ◊Ëπ Ê ¥â«¬ µ—«®—∫∑àÕ¡’™àÕß¬÷¥∑àÕÀ≈“¬™àÕß

 ”À√—∫∑àÕ∑Õß·¥ß·µà≈–¢π“¥ ÷́Ëß¡’¢π“¥∑àÕ√–∫ÿ‰«â

          √Ÿª∑’Ë 1.3 µ—«®—∫∑àÕ∑Õß·¥ß                      √Ÿª∑’Ë 1.4 µ—«≈∫§¡∑àÕ∑àÕ∑Õß·¥ß

4/454/454/454/454/45
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3. µ—«≈∫§¡∑àÕ (Reamer) ‡ªìπ‡§√◊ËÕß¡◊Õµ°·µàß À√◊Õ≈∫§¡ª≈“¬∑àÕ∑Õß·¥ß

¥â«¬„∫≈∫§¡ 3 ·©°¥â“π„π  “¡“√∂≈∫§¡∑àÕ‰¥â∑—Èß¥â“π„π·≈–¥â“ππÕ° ¥—ß√Ÿª∑’Ë 1.4

2. °“√∫“π∑àÕ∑Õß·¥ß

°“√∫“π∑àÕ∑Õß·¥ß ‡ªìπ°“√‡µ√’¬¡ª≈“¬∑àÕ ”À√—∫ «¡‡¢â“°—∫¢âÕµàÕ‡°≈’¬«

(Fare Fitting) „π°“√µàÕ∑àÕ∑Õß·¥ß ¥—ß√Ÿª∑’Ë 1.5 ¢âÕµàÕ‡°≈’¬«¢Õß∑àÕ∑Õß·¥ß

‡ªìπ¢âÕµàÕ∑Õß‡À≈◊Õß ¡’À≈“¬™π‘¥µ“¡§«“¡µâÕß°“√„™âß“π ¥—ßµ—«Õ¬à“ß„π√Ÿª∑’Ë 1.6 ‚¥¬

¡’¢π“¥‡∑à“°—∫¢π“¥¢Õß∑àÕ∑Õß·¥ß

√Ÿª∑’Ë 1.5 ≈—°…≥–∑àÕ∑Õß·¥ß∑’Ë∂Ÿ°∫“πÕÕ°

5/455/455/455/455/45
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√Ÿª∑’Ë 1.6 ¢âÕµàÕ‡°≈’¬«∑àÕ∑Õß·¥ß

(∑’Ë¡“ : Air Conditioning and Refrigeration Institute, Refrigeration and Air Conditioning,

1988 : 295)

(°) ·ø√åπ—µ¡“µ√∞“π (Flarenut)  (¢) ¢âÕµàÕµ√ß (Flare Coupling)

(§) ¢âÕµàÕ©“° (Flare 90 Ì Elbow)

(®) ¢âÕµàÕ©“°µàÕ°—∫‡°≈’¬«µ—«‡¡’¬

(Flare To Female Elbow)

(ß) ¢âÕµàÕ “¡∑“ß (Flare Tee)

(©) ¢âÕµàÕ≈¥°—∫‡°≈’¬«µ—«‡¡’¬

(Flare To Female Adapter)

6/456/456/456/456/45
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‡§√◊ËÕß¡◊Õß“π∫“π∑àÕ∑Õß·¥ß

1. ‡§√◊ËÕß¡◊Õ∫“π∑àÕ∑Õß·¥ß (Flaring Tool) · ¥ß„π√Ÿª∑’Ë 1.7 ́ ÷Ëß¡’ à«πª√–°Õ∫

∑’Ë ”§—≠§◊Õ °√«¬∫“π∑àÕ (Cone) ‡ªìπ à«π∑’Ë®–°¥Õ—¥‰ª∑’Ëª≈“¬∑àÕ∑Õß·¥ß ∑”„Àâ

ª≈“¬∑àÕ∫“πÕÕ°µ“¡≈—°…≥–¢Õß°√«¬ ·≈–∫à“¢Õß¢âÕµàÕ ‚¥¬°√«¬∫“π∂Ÿ°ª√—∫¥â«¬

°â“πÀ¡ÿπ·≈–‡°≈’¬«ª√—∫ ∑’Ë‚§√ß¢Õß‡§√◊ËÕß¡◊Õ∫“π∑àÕ¡’·π«∫“°∑’Ë¢“∑—Èß Õß‡ªìπ à«π

∑’Ë∑”Àπâ“∑’Ë¬÷¥‚§√ß‡¢â“°—∫µ—«®—∫∑àÕ

√Ÿª∑’Ë 1.7 ‡§√◊ËÕß¡◊Õ∫“π∑àÕ∑Õß·¥ß

(∑’Ë¡“ : Whitman, Willium C, Refrigeration & Air Conditioning Technology, 2000 : 82)

2. Õ–·¥ª‡µÕ√å∫“π∑àÕ Õß™—Èπ  (Double Flare Adapter) ‡ªìπ‡§√◊ËÕß¡◊Õ‡æ‘Ë¡‡µ‘¡

 ”À√—∫°“√æ—∫ª≈“¬∑àÕ „π°“√∫“π∑àÕ Õß™—Èπ

πÕ°®“°π’È°“√∫“π∑àÕ¬—ßµâÕß„™âµ—«®—∫∑àÕ‡ªìπ‡§√◊ËÕß¡◊Õ ”§—≠ ‡π◊ËÕß®“°¢Õ∫∫π

¢Õß™àÕß¬÷¥∑àÕ·µà≈–™àÕß ¡’·π«‡Õ’¬ß ”À√—∫√Õß√—∫ª≈“¬∑àÕ∑Õß·¥ß∑’Ë∫“πÕÕ°

7/457/457/457/457/45
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12 ‡§√◊ËÕß∑”§«“¡‡¬Áπ·≈–‡§√◊ËÕßª√—∫Õ“°“» (¿“§ªØ‘∫—µ‘)

¢âÕ§«√√–«—ß„π°“√„™â¢âÕµàÕ‡°≈’¬«

„π°“√¢—π‡¢â“ À√◊Õ§≈“¬ÕÕ°µâÕß„™âª√–·®ª“°µ“¬®—∫∑’Ë¢âÕµàÕ∑—Èß Õßµ—«

¥—ß„π√Ÿª∑’Ë 1.8 °“√„™â‡§√◊ËÕß¡◊Õº‘¥ª√–‡¿∑ ‡™àπ §’¡ ®–∑”„Àâ¢—π‰¥â‰¡à·πàπ‡æ’¬ßæÕ

®π‡°‘¥°“√√—Ë«´÷¡ πÕ°®“°π’È®–∑”„Àâ∫à“ À√◊Õ‡À≈’Ë¬¡¢Õß¢âÕµàÕ∑’Ë∑”¡“®“°∑Õß‡À≈◊Õß

‡ ’¬¡ÿ¡‡ ’¬‡À≈’Ë¬¡

√Ÿª∑’Ë 1.8 °“√¢—π¢âÕµàÕ‡°≈’¬«∑’Ë∂Ÿ°µâÕß

3. °“√¢¬“¬∑àÕ∑Õß·¥ß

 °“√µàÕ∑àÕ∑Õß·¥ß¥â«¬°“√∫—¥°√’ (Brazing) ¥â«¬™ÿ¥‡™◊ËÕ¡°ä“´ ®–µâÕß¡’°“√ «¡

∑àÕ∑Õß·¥ß‡¢â“¥â«¬°—π°àÕπ ‚¥¬ “¡“√∂„™â¢âÕµàÕ‡™◊ËÕ¡ (Brazing Fitting) ¥—ß√Ÿª∑’Ë 1.9

¢âÕµàÕπ’È∑”¡“®“°‚≈À–∑Õß·¥ß  ”À√—∫ß“π∑àÕ∑Õß·¥ß™π‘¥·¢Áß ¡’À≈“¬≈—°…≥–

 ”À√—∫ß“π·µà≈–·∫∫

8/458/458/458/458/45
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°) ¢âÕµàÕµ√ß (Coupling) ¢) ¢âÕµàÕ “¡∑“ß (Tee)

§) ¢âÕµàÕ©“° (90 Ì Elbow) ß) ¢âÕµàÕ≈¥µàÕ°—∫‡°≈’¬«µ—«ºŸâ (To Male Adapter)

√Ÿª∑’Ë 1.9 µ—«Õ¬à“ß¢âÕµàÕ‡™◊ËÕ¡

(∑’Ë¡“ : Air Conditioning and Refrigeration Institute, Refrigeration and Air Conditioning,

1988 : 298)

 ”À√—∫ß“π‡™◊ËÕ¡∑àÕ∑Õß·¥ßÕàÕπ  “¡“√∂‡µ√’¬¡∑àÕ‡æ◊ËÕ°“√‡™◊ËÕ¡ ¥â«¬°“√¢¬“¬∑àÕ

§◊Õ°“√∑”„Àâª≈“¬∑àÕ¢¬“¬ÕÕ° ‡æ◊ËÕ∑àÕÕ’°™‘ÈπÀπ÷Ëß “¡“√∂ «¡‡¢â“‰¥âæÕ¥’ ¥—ß√Ÿª∑’Ë 1.10

‚¥¬ à«π∑’Ë¢¬“¬ÕÕ°´÷Ëß‡ªìπ à«π∑’Ë„™â «¡°—∫∑àÕÕ’°™‘ÈπÀπ÷Ëß (Overlap) ¡’¢π“¥‡∑à“°—∫

‡ âπºà“»Ÿπ¬å°≈“ß¢Õß∑àÕ¢π“¥‡¥’¬«°—π

9/459/459/459/459/45
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14 ‡§√◊ËÕß∑”§«“¡‡¬Áπ·≈–‡§√◊ËÕßª√—∫Õ“°“» (¿“§ªØ‘∫—µ‘)

√Ÿª∑’Ë 1.10 ≈—°…≥–°“√¢¬“¬∑àÕ∑Õß·¥ß

(∑’Ë¡“ : Air Conditioning and Refrigeration Institute, Refrigeration and Air Conditioning,

1988 : 298)

‡§√◊ËÕß¡◊Õ∑’Ë„™â„πß“π¢¬“¬∑àÕ∑Õß·¥ß ‡√’¬°«à“ ‡§√◊ËÕß¡◊Õ¢¬“¬∑àÕ∑Õß·¥ß

(Swaging Tool) ¡’À≈“¬·∫∫ ¥—ßπ’È

1. ‡§√◊ËÕß¡◊Õ¢¬“¬∑àÕ·∫∫µÕ°Õ—¥ (Swaging Punch) ¥—ß√Ÿª∑’Ë 1.11 ¡’®”π«π

¢Õß¢π“¥‡∑à“°—∫¢π“¥¢Õß∑àÕ∑Õß·¥ß «‘∏’„™âß“π§◊Õ °“√ Õ¥‡§√◊ËÕß¡◊Õ¢¬“¬‡¢â“∑’Ë

ª≈“¬∑àÕ ·≈–„™â§âÕπµÕ°≈ß‰ª ª≈“¬∑àÕ°Á®–∫“πÕÕ°

10/4510/4510/4510/4510/45
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√Ÿª∑’Ë 1.11 ‡§√◊ËÕß¡◊Õ¢¬“¬∑àÕ·∫∫µÕ°Õ—¥

(∑’Ë¡“ : Air Conditioning and Refrigeration Institute, Refrigeration and Air Conditioning,

1988 : 298)

2. ‡§√◊ËÕß¡◊Õ¢¬“¬∑àÕ·∫∫À¡ÿπ  (Screw Type Swaging Tool) ‚§√ß √â“ß‡À¡◊Õπ

‡§√◊ËÕß¡◊Õ∫“π∑àÕ∑Õß·¥ß∑ÿ°ª√–°“√ ·µà„™âÀ—«¢¬“¬∑àÕ·∑π ¡’¢π“¥‡∑à“°—∫¢π“¥µà“ß Ê

¢Õß∑àÕ∑Õß·¥ß  “¡“√∂∂Õ¥‡ª≈’Ë¬π‰¥â ¥—ß√Ÿª∑’Ë 1.12

√Ÿª∑’Ë 1.12 ™ÿ¥‡§√◊ËÕß¡◊Õ¢¬“¬∑àÕ∑Õß·¥ß

11/4511/4511/4511/4511/45
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16 ‡§√◊ËÕß∑”§«“¡‡¬Áπ·≈–‡§√◊ËÕßª√—∫Õ“°“» (¿“§ªØ‘∫—µ‘)

3. ‡§√◊ËÕß¡◊Õ¢¬“¬∑àÕ·∫∫§“π∫’∫ (Level Type Swaging Tool) ¥—ß√Ÿª∑’Ë 1.27

À—«¢¬“¬¢Õß‡§√◊ËÕß¡◊Õπ’È„™âÀ≈—°°“√°“√·¬°µ—« À√◊Õ∫“πÕÕ° ‡æ◊ËÕ¢¬“¬∑àÕ∑’Ë «¡Õ¬Ÿà

‚¥¬¡’§“π∫’∫‡ªìπµ—«∑ÿàπ·√ß

4. °“√¥—¥∑àÕ∑Õß·¥ß

∑àÕ∑Õß·¥ß∑”Àπâ“∑’Ëæ“ “√∑”§«“¡‡¬Áπ‰ª Ÿà à«πµà“ß Ê ¢Õß√–∫∫ ∑’Ë¡’°“√À—°

‡≈’È¬«‰ª ŸàÕÿª°√≥åµà“ß Ê °“√¥—¥∑àÕ®÷ß‡ªìπß“π∑’Ë®”‡ªìπ ‡π◊ËÕß®“°°“√„™â¢âÕµàÕ‡≈’È¬«‚¥¬

‰¡à®”‡ªìπ ®–¡’º≈∑”„ÀâÕ—µ√“°“√‰À≈¢Õß “√∑”§«“¡‡¬Áπ≈¥≈ß‰ªµ“¡¡ÿ¡‡≈’È¬«π—Èπ Ê

·≈–°“√µàÕ∑àÕ·µà≈–§√—Èß‡ªìπ°“√‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ°“√√—Ë«´÷¡ ß“π¥—¥∑àÕ∑Õß·¥ß∑’Ë¥’

πÕ°®“°‡æ◊ËÕ„Àâ‰¥â≈—°…≥–ß“π∑’ËµâÕß°“√·≈â« ß“π¬—ß®–µâÕß‡√’¬∫√âÕ¬ ‰¡à‡ ’¬√Ÿª ·≈–

ÕÕ°·∫∫·π«∑àÕ∑’Ë‡À¡“– ¡‡æ◊ËÕ∑“ß‡¥‘π¢Õß “√∑”§«“¡‡¬Áπ„π√–∫∫®– –¥«° ‰¡à¬“«

‡°‘π§«“¡®”‡ªìπ ´÷Ëß¡’º≈‚¥¬µ√ßµàÕ ¡√√∂π–¢Õß√–∫∫

°àÕπ≈ß¡◊Õ¥—¥∑àÕ ®–µâÕß°”Àπ¥·π«∑àÕ∑’Ë‡À¡“– ¡ À≈—ß®“°¥—¥‡√’¬∫√âÕ¬·≈â«

µâÕßπ”‰ª∑“∫°—∫ß“π®√‘ß ‡æ◊ËÕª√—∫·µàß„ÀâæÕ¥’ ·≈–§«√À≈’°‡≈’Ë¬ß°“√¥—¥∑àÕ„π¢≥–

∑’Ë¡’ à«π¢Õß™‘Èπß“πµàÕÕ¬Ÿà°—∫√–∫∫ ‡æ√“–®–¡’º≈°√–∑∫°—∫§«“¡·¢Áß·√ß¢Õß√Õ¬µàÕ∑àÕ

‡§√◊ËÕß¡◊Õ¥—¥∑àÕ∑Õß·¥ß

1.  ª√‘ß¥—¥∑àÕ (Tube Bending Spring) ‡ªìπ¢¥‡À≈Á° ª√‘ßÕàÕπµ—«‰¥âßà“¬

¡’¢π“¥ 1/4, 5/16, 3/8, 7/16, 1/2, 5/8 ·≈– 3/4 in.  “¡“√∂¥—¥∑àÕ‰¥â‚¥¬°“√

 Õ¥‡¢â“¿“¬„π∑àÕ À√◊Õ «¡‡¢â“∑àÕ

2. ‡§√◊ËÕß¡◊Õ¥—¥∑àÕ·∫∫§“π (Lever Type Bender)  ”À√—∫ß“π¥—¥∑àÕ∑Õß·¥ß

∑’ËµâÕß°“√§«“¡‡∑’Ë¬ßµ√ßµ“¡√–¬–∑’ËÕÕ°·∫∫‰«â ‡π◊ËÕß®“° à«πª√–°Õ∫‰¥â √â“ß„Àâ¡’

√—»¡’¢Õß·π« à«π‚§âß·≈–§«“¡¬“« à«π‚§âß∑’Ë·πàπÕπ À≈—°°“√‡À¡◊Õπ°—∫‡§√◊ËÕß¡◊Õ

¥—¥∑àÕ√âÕ¬ “¬‰øøÑ“ ·µà¡’¢π“¥∑’Ë‡≈Á°°«à“ ·≈–¡’§“π‚¬° 2 §“π

‡§√◊ËÕß¡◊Õ¥—¥∑àÕ·∫∫§“ππ’È¡’À≈“¬¢π“¥µ“¡¢π“¥¢Õß∑àÕ∑Õß·¥ß ¥—ß· ¥ß„π

√Ÿª∑’Ë 1.13 ·≈–„π√Ÿª∑’Ë 1.14 ÷́Ëß¡’¢π“¥ 1/4, 5/16, 3/8, 1/2, 5/8 ·≈– 3/4 in.

12/4512/4512/4512/4512/45
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√Ÿª∑’Ë 1.13 ‡§√◊ËÕß¡◊Õ¥—¥∑àÕ∑Õß·¥ß √Ÿª∑’Ë 1.14 Õß»“°“√¥—¥∫π‡§√◊ËÕß¡◊Õ¥—¥∑àÕ∑Õß·¥ß

‚§√ß √â“ßÀ≈—°¢Õß‡§√◊ËÕß¡◊Õ¥—¥∑àÕ∑Õß·¥ßª√–°Õ∫‰ª¥â«¬ §“πÀ≈—° ¡’

«ß°≈¡√Õß∑àÕ∑Õß·¥ß∑’Ë¡’ ‡°≈Õß»“¢Õß°“√¥—¥·≈–§“π‚¬° ”À√—∫‚¬°¥—¥∑àÕ

‰ªµ“¡Õß»“∑’ËµâÕß°“√ ‚¥¬¡’‡§√◊ËÕßÀ¡“¬À√◊Õ Gain Scale Õ—°…√ R À√◊Õ Right Mark

„™â„π°“√¥—¥¥â“π¢«“ ·≈–Õ—°…√ L À√◊Õ Left Mark „™â¥—¥¥â“π´â“¬

13/4513/4513/4513/4513/45
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18 ‡§√◊ËÕß∑”§«“¡‡¬Áπ·≈–‡§√◊ËÕßª√—∫Õ“°“» (¿“§ªØ‘∫—µ‘)

14/4514/4514/4514/4514/45

‡§√◊ËÕß¡◊Õ°“√ªØ‘∫—µ‘ß“π
1. ‡§√◊ËÕß¡◊Õµ—¥∑àÕ∑Õß·¥ß ¢π“¥ ..........................

2. µ—«≈∫§¡∑àÕ∑àÕ∑Õß·¥ß

3. µ—«®—∫∑àÕ∑Õß·¥ß

4. ™ÿ¥‡§√◊ËÕß¡◊Õ∫“π∑àÕ∑Õß·¥ß

5. ™ÿ¥‡§√◊ËÕß¡◊Õ¢¬“¬∑àÕ∑Õß·¥ß

6. µ–‰∫·∫π ·≈–°≈¡≈–‡Õ’¬¥

7. ‡§√◊ËÕß¡◊Õ¥—¥∑àÕ∑Õß·¥ß ¢π“¥ ..........................

8.  ª√‘ß¥—¥∑àÕ∑Õß·¥ß

9. ºâ“∑”§«“¡ –Õ“¥

«— ¥ÿ / Õÿª°√≥å
1. ∑àÕ∑Õß·¥ß¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß ......................................

2. πÈ”¡—πÀ≈àÕ≈◊Ëπ§Õ¡‡æ√ ‡´Õ√å ( ”À√—∫∫”√ÿß√—°…“‡§√◊ËÕß¡◊Õ)

¢—ÈπµÕπ°“√ªØ‘∫—µ‘ß“π
1. °“√µ—¥∑àÕ∑Õß·¥ß¥â«¬‡§√◊ËÕß¡◊Õµ—¥∑àÕ∑Õß·¥ß

1.1 §≈’Ë∑àÕÕÕ°®“°¢¥ ‚¥¬„™â¡◊Õ°¥ª≈“¬∑àÕ«ßπÕ°¢Õß¢¥≈ß·π∫°—∫æ◊Èπ

·≈â«°≈‘Èß¡â«π∑àÕÕÕ°‰ª ¥—ß√Ÿª∑’Ë 1.15
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√Ÿª∑’Ë 1.15 °“√§≈’Ë∑àÕ∑Õß·¥ßÕÕ°®“°¢¥

1.2 «—¥§«“¡¬“«µ“¡µâÕß°“√ ‡∑à“°—∫ .................  ·≈–∑”‡§√◊ËÕßÀ¡“¬„Àâ√Õ∫∑àÕ

1.3 ∂â“∑àÕ —ÈπµâÕß®—∫∑àÕ¥â«¬µ—«®—∫∑àÕ

1.4 π”‡§√◊ËÕß¡◊Õµ—¥∑àÕ Õ¥‡¢â“∑’Ë∑àÕ „Àâ∑àÕ∑Õß·¥ßÕ¬Ÿà√–À«à“ß≈Ÿ°°≈‘Èß∑—Èß Õß

·≈â«‡≈◊ËÕπ‡¢â“‰ª®π„Àâ„∫¡’¥ —¡º— °—∫∑àÕ ÕÕ°·√ßÀ¡ÿπµ—«ª√—∫„∫¡’¥„Àâ°¥‡¢â“‡π◊ÈÕ∑Õß·¥ß

æ√âÕ¡°—∫À¡ÿπ¥â“¡®—∫‡§√◊ËÕß¡◊Õ‰ª√Õ∫ Ê ∑àÕ ¥—ß√Ÿª∑’Ë 1.16 ®π°√–∑—Ëß∑àÕ¢“¥ÕÕ°®“°°—π

®÷ßµ°·µàßª≈“¬∑àÕ¥â«¬µ—«≈∫§¡∑àÕ ¥—ß√Ÿª∑’Ë 1.17

15/4515/4515/4515/4515/45
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20 ‡§√◊ËÕß∑”§«“¡‡¬Áπ·≈–‡§√◊ËÕßª√—∫Õ“°“» (¿“§ªØ‘∫—µ‘)

√Ÿª∑’Ë 1.16 °“√µ—¥∑àÕ∑Õß·¥ß¥â«¬‡§√◊ËÕß¡◊Õµ—¥∑àÕ

√Ÿª∑’Ë 1.17 °“√µ°·µàßª≈“¬∑àÕ∑’Ëµ—¥

16/4516/4516/4516/4516/45
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¢âÕ§«√√–«—ß„π°“√µ—¥∑àÕ∑Õß·¥ß

1. Õ¬à“‡≈◊ËÕπ„∫¡’¥‡√Á«‡°‘π‰ª ®–∑”„Àâª≈“¬∑àÕ∑’Ëµ—¥∫ÿ∫‡ ’¬√Ÿª

2. °“√≈∫§¡‡»…∑Õß·¥ß‰¡àÀ¡¥®“°ª≈“¬∑àÕ ‡¡◊ËÕπ”‰ª„™âß“π®–∑”„Àâ‡°‘¥§«“¡

‡ ’¬À“¬

ß“π¡Õ∫À¡“¬∑’Ë 1

1.1 ®ßµ—¥∑àÕ∑Õß·¥ß¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß ............. §«“¡¬“«∑àÕπ≈– .............

®”π«π .......... ∑àÕπ

1.2 ®ßµ—¥∑àÕ∑Õß·¥ß¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß............ §«“¡¬“«∑àÕπ≈–.............

®”π«π .......... ∑àÕπ

°“√µ√«®º≈ß“π

17/4517/4517/4517/4517/45

º≈ß“π √–¬– / §«“¡¬“«

µ“¡°”Àπ¥
™‘Èπß“π

§«“¡ ¡∫Ÿ√≥å /

‡√’¬∫√âÕ¬
√«¡



„∫ß“π∑’Ë 1 ß“π∑àÕ∑Õß·¥ß
Àπâ“

22 ‡§√◊ËÕß∑”§«“¡‡¬Áπ·≈–‡§√◊ËÕßª√—∫Õ“°“» (¿“§ªØ‘∫—µ‘)

2. °“√∫“π∑àÕ∑Õß·¥ß™—Èπ‡¥’¬«

2.1  «¡·ø√åπ—µ‡¢â“°—∫∑àÕ∑Õß·¥ß ∑’Ëµ°·µàßª≈“¬∑àÕ·≈â«

2.2 π”∑àÕ∑Õß·¥ß Õ¥≈ß„πµ—«®—∫∑àÕ ‚¥¬ª≈“¬∑àÕ Ÿßæâπ¢Õ∫µ—« „π√–¬–

∑’Ë·π«∫“π∑àÕ®–‡µÁ¡·π«‡Õ’¬ß¢Õßµ—«®—∫∑àÕ ¥—ß√Ÿª∑’Ë 1.18

√Ÿª∑’Ë 1.18 °“√ Õ¥∑àÕ∑Õß·¥ß≈ß„πµ—«®—∫∑àÕ

2.3  «¡‡§√◊ËÕß¡◊Õ∫“π∑àÕ≈ß∫πª≈“¬∑àÕ ‚¥¬«“ß°√«¬∫“π∑àÕ≈ß„Àâ —¡º— 

°—∫ª≈“¬∑àÕ ·≈–·π«∫“°∑’Ë¢“∑—Èß Õß¢Õß‡§√◊ËÕß¡◊Õ∫“π∑àÕ‡¢â“°—∫µ—«®—∫∑àÕ ®“°π—ÈπÀ¡ÿπ°â“π

‡¢â“®π°√–∑—Ëß ÿ¥®÷ß∂Õ¥‡§√◊ËÕß¡◊Õ∫“π∑àÕ·≈–∑àÕ∑Õß·¥ßÕÕ° ¥—ß√Ÿª∑’Ë 1.19 ·≈– 1.20

∑¥≈Õß∑“∫∫à“¢Õß·ø√åπ—µ À√◊Õ¬Ÿ‡π’¬π°—∫ª≈“¬∑àÕ∑’Ë∂Ÿ°∫“πÕÕ°

18/4518/4518/4518/4518/45



„∫ß“π∑’Ë 1 ß“π∑àÕ∑Õß·¥ß
Àπâ“

 ß“π∑àÕ∑Õß·¥ß 23

√Ÿª∑’Ë 1.19 °“√°¥°√«¬∫“π∑àÕ≈ß∫πª≈“¬∑àÕ

√Ÿª∑’Ë 1.20 ª≈“¬∑àÕ∑Õß·¥ß∑’Ë∫“πÕÕ°

¢âÕ§«√√–«—ß„π°“√∫“π∑àÕ∑Õß·¥ß

1. ∂â“ª≈“¬∑àÕ Ÿß®“°¢Õ∫µ—«®—∫∑àÕπâÕ¬‡°‘π‰ª ·π«∫“π∑’Ë‰¥â®– —Èπ‡°‘π

2. ∂â“ª≈“¬∑àÕ Ÿß®“°¢Õ∫µ—«®—∫∑àÕ¡“°‡°‘π‰ª ·π«∫“π∑’Ë‰¥â®–≈âπ ·≈–‡ ’¬√Ÿª

3. ∂â“µ°·µàßª≈“¬∑àÕ‰¡à‡√’¬∫√âÕ¬ ®–‡°‘¥√Õ¬·µ°

4. ·π«∫“π∑àÕ∑’Ë‡ ’¬ µâÕßµ—¥∑‘Èß ·≈–∫“π∑àÕ„À¡à

19/4519/4519/4519/4519/45



„∫ß“π∑’Ë 1 ß“π∑àÕ∑Õß·¥ß
Àπâ“

24 ‡§√◊ËÕß∑”§«“¡‡¬Áπ·≈–‡§√◊ËÕßª√—∫Õ“°“» (¿“§ªØ‘∫—µ‘)

3. °“√∫“π∑àÕ∑Õß·¥ß Õß™—Èπ

3.1  «¡∑àÕ∑Õß·¥ß π”∑àÕ∑Õß·¥ß∑’Ëµ°·µàßª≈“¬∑àÕ·≈â«‡¢â“°—∫µ—«®—∫∑àÕ

‚¥¬ª≈“¬∑àÕæâπ®“°¢Õ∫µ—«®—∫∑àÕ‡∑à“°—∫¢Õ∫∫π¢ÕßÕ–·¥ª‡µÕ√å∫“π∑àÕ ¥—ß√Ÿª∑’Ë 1.21

√Ÿª∑’Ë 1.21 °“√∑”™—Èπª≈“¬∑àÕ∑Õß·¥ß ‡æ◊ËÕ∫“π Õß™—Èπ¥â«¬µ—«∑”™—Èπ (Adapter)

(∑’Ë¡“ : Althouse, Andrew Danel, Modern Refrigeration and Air Conditioning,

1996 : 69)

3.2 π”·°π¢ÕßÕ–·¥ª‡µÕ√å∫“π∑àÕ«“ß≈ß∫π∑àÕ ·≈–„™â‡§√◊ËÕß¡◊Õ∫“π∑àÕ

‡ªìπµ—«ÕÕ°·√ß°¥≈ß‡æ◊ËÕ∑”™—Èπ ‚¥¬„™âª≈“¬∑àÕ∑’Ë‰¥â®–‚§âß‡¢â“À“°—π ¥—ß√Ÿª∑’Ë 1.22

20/4520/4520/4520/4520/45


