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Abstract
Boonkerdrattanasakull, T., Pratinthong, N. and Kasayapanand, N.

Measurement of the thermal conductivity of construction materials

using a thin film probe
Songklanakarin J. Sci. Technol., May 2007, Suppl 2 : 391-399

The objective of this research work was to develop a thin film thermal conductivity probe for measur-

ing thermal property of construction materials. This probe was developed based on the line heat source

principle. The thermal conductivity can be determined from the slope of linear relation between the temper-

ature differences ∆∆∆∆∆T and logarithm of time ln(t). The probe was tested by measuring the thermal conduct-

ivity of three kinds of specimens comprising of polystyrene foam (PS), autoclaved aerated concrete (ACC)

and gypsum board (GB) The range of electrical power supply rate for the probe was varied from 0.15 to

1.59 W. The thermal conductivity values obtained with this method were greater compared to the results

obtained using the ASTM C 177. The difference of thermal conductivity between line two methods decreased

with the increase of the power supply rate. The mean difference for PS, ACC and GB was 4.33%, 6.15% and

42.34% respectively. According to the restriction of minimum thickness requirement of specimen for testing

with the guard hot plate apparatus (ASTM C 177), it was necessary to overlay one GB slab on another. As a

result, the mean difference of thermal conductivity for GB was considerably high.
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„π°“√ √â“ßÀ—««—¥®–„™â·ºàπ∑Õß·¥ß∫“ß∑’Ë¡’¢π“¥§«“¡Àπ“
0.006 ¡¡. ‡æ◊ËÕπ”¡“∑”‡ªìπ≈«¥π”§«“¡√âÕπ ‚¥¬∑”°“√
≈Õ°≈“¬·≈–°—¥°√¥„Àâ≈“¬∑Õß·¥ß‡ªìπ√Ÿªµ—«¬Ÿ¢π“¥§«“¡
°«â“ß¢Õß≈“¬∑Õß·¥ß 0.4 ¡¡. §«“¡¬“« 90 ¡¡. √–¬–
Àà“ß√–À«à“ß≈“¬∑Õß·¥ß 1.5 ¡¡. ¥—ß· ¥ß„π Figure 1 ·≈–
„™â “¬‡∑Õ√å¡Õ§—ª‡ªî≈ Type K ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß
0.08 ¡¡. µ‘¥µ√ß°÷Ëß°≈“ß√–À«à“ß≈“¬∑Õß·¥ß  ®“°π—Èπ„™â
·ºàπøî≈å¡æÕ≈‘Õ‘¡“¬¥å (polyimide film) §«“¡Àπ“ 0.025
¡¡. ª√–°∫µ‘¥∫π·ºàπ≈“¬∑Õß·¥ß

·≈–π”§à“∑’Ë«—¥‰¥â®–π”¡“ Õ∫‡∑’¬∫°—∫§à“∑’Ë«—¥¥â«¬‡§√◊ËÕß¡◊Õ
«—¥µ“¡¡“µ√∞“π·∫∫ guard hot plate (ASTM C 177
standard, 2004) ·≈–§à“®“°‡Õ° “√‡º¬·æ√à·π«∑“ß°“√
‡≈◊Õ°„™â«— ¥ÿ°àÕ √â“ß ”π—° àß‡ √‘¡°“√Õπÿ√—°…åæ≈—ßß“π (2547)
«— ¥ÿ∑’Ëπ”¡“„™â«—¥‡æ◊ËÕ Õ∫‡∑’¬∫§à“¡’¥—ßπ’È§◊Õ ©π«π‚æ≈’ ‰µ√’π
‚ø¡ (polystyrene foam)  §Õπ°√’µ¡«≈‡∫“ (autoclaved
aerated concrete) ·≈–¬‘ª´—¡∫Õ√å¥ (gypsum board)

1. °“√∑¥≈ÕßÀ“§à“°“√π”§«“¡√âÕπ

„π°“√∑¥≈Õß®–„™âµ—«Õ¬à“ß™π‘¥‡¥’¬«°—π 2 ™‘Èπ «“ß
´âÕπ°—π„π≈—°…≥–„Àâ¡’º‘« —¡º— √–À«à“ß°—π¡“°∑’Ë ÿ¥ À—««—¥
®–∂Ÿ°®—¥«“ß‰«â√–À«à“ßµ—«Õ¬à“ß∑—Èß Õß™‘Èπ  ·≈–À—««—¥®–µàÕ
‡™◊ËÕ¡°—∫‡§√◊ËÕß®à“¬‰øøÑ“°√–· µ√ß·≈–‡§√◊ËÕß«—¥Õÿ≥À¿Ÿ¡‘¥—ß
· ¥ß„π Figure 2, 3 ‚¥¬Õ—µ√“°“√®à“¬æ≈—ßß“π‰øøÑ“„Àâ
°—∫À—««—¥„π√–¥—∫∑’ËµâÕß°“√∑¥ Õ∫  §”π«≥‰¥â®“° ¡°“√
¥—ßπ’È

I = Q
′′R







1
2

(8)

Figure 1.  Thin film thermal conductivity probe

2. ‡§√◊ËÕß®à“¬‰øøÑ“°√–· µ√ß  (DC Power supply)

‡ªìπ·À≈àß®à“¬°”≈—ß‰øøÑ“  ∑”Àπâ“∑’Ë‡ª≈’Ë¬π‰øøÑ“
°√–·  ≈—∫‰ª‡ªìπ‰øøÑ“°√–· µ√ß ·≈â«®à“¬„Àâ°—∫≈«¥§«“¡
√âÕπ‚¥¬„™â‡§√◊ËÕß¢Õß Goodwill √ÿàπ GPR-6060D ¡’™à«ß
°“√ª√—∫§à“§«“¡µà“ß»—°¬å 0-60 V ™à«ß°“√ª√—∫°√–·  0-6
A §à“§«“¡§≈“¥‡§≈◊ËÕπ¢Õß‡§√◊ËÕß¡’§à“‡æ’¬ß 0.01%

3. ‡§√◊ËÕß«—¥Õÿ≥À¿Ÿ¡‘

‡ªìπ‡§√◊ËÕß¡◊Õ ”À√—∫«—¥§à“Õÿ≥À¿Ÿ¡‘‚¥¬µàÕ°—∫ “¬
‡∑Õ√å¡Õ§—ª‡ªî≈¬’ËÀâÕø≈ÿ§ √ÿàπ 54 Series 2 ∑’Ë¡’§à“§«“¡
·¡àπ¬” Ÿß§◊Õ ¡’§«“¡·¡àπ¬”√–¥—∫ÀâÕß∑¥≈Õß ± (0.05% +
0.3oC)

«‘∏’°“√∑¥≈Õß

«—¥§à“°“√π”§«“¡√âÕπ¢Õß«— ¥ÿ‚¥¬„™âÀ—««—¥∑’Ëæ—≤π“¢÷Èπ Figure 3.  Measurement setup

Figure 2.  Diagram of system installation
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‚¥¬ I = °√–· ‰øøÑ“ (A)
Q = Õ—µ√“°“√®à“¬æ≈—ßß“π‰øøÑ“„Àâ°—∫À—««—¥µàÕ

§«“¡¬“«¢ÕßÀ—««—¥ («—µµå/‡¡µ√)
R′′ = §à“§«“¡µâ“π∑“πµàÕ§«“¡¬“«¢ÕßÀ—««—¥

(Ω/m)

„π°“√∫—π∑÷°§à“®–‡√‘Ë¡‡¡◊ËÕÕÿ≥À¿Ÿ¡‘¢ÕßÀ—««—¥·≈–º‘«
¢Õß«— ¥ÿ¡’§à“§ß∑’Ë ¡’°“√‡ª≈’Ë¬π·ª≈ß‡æ’¬ß ±0.2oC ·≈–®–
∑”°“√∫—π∑÷°§à“∑ÿ°Ê 1 «‘π“∑’ ‡ªìπ√–¬–‡«≈“ 180 «‘π“∑’
®“°π—Èπªî¥ «‘∑´å‡æ◊ËÕÀ¬ÿ¥°“√®à“¬°√–· ‰øøÑ“ ·≈–∑”°“√
∫—π∑÷°¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘µàÕ ®π°√–∑—ËßÕÿ≥À¿Ÿ¡‘≈¥≈ß®π„°≈â§à“
‡√‘Ë¡µâπ·≈–∑”°“√À¬ÿ¥∫—π∑÷°

º≈°“√∑¥≈Õß

®“°°“√∑¥≈Õß‡¡◊ËÕπ”§à“Õÿ≥À¿Ÿ¡‘´÷Ëß·ª√º—πµ“¡‡«≈“
·≈–ª√‘¡“≥§«“¡√âÕπ∑’Ë®à“¬„Àâ°—∫À—««—¥∑’Ë«—¥‰¥â¡“‡¢’¬π°√“ø
„ÀâÕ¬Ÿà„π√Ÿª¢Õß§«“¡ —¡æ—π∏å´÷Ëß‡ªìπ‡ âπµ√ß ¥—ß ¡°“√∑’Ë (5)
®“°π—ÈπÀ“§à“§ß∑’ËÀ√◊Õ§«“¡™—π¢Õß°√“ø‡æ◊ËÕπ”‰ª§”π«≥À“
§à“°“√π”§«“¡√âÕπ¢Õß«— ¥ÿ‰¥â‚¥¬„™â ¡°“√∑’Ë (7)

1. º≈°“√∑¥ Õ∫©π«π‚æ≈’ ‰µ√’π‚ø¡

°“√∑¥≈Õß«—¥§à“°“√π”§«“¡√âÕπ¢Õß©π«π‚æ≈’-
 ‰µ√’π‚ø¡ ®–„™â©π«π‚æ≈’ ‰µ√’π‚ø¡ ¢π“¥°«â“ß ¬“«·≈–

Àπ“‡∑à“°—∫ 12×12×1 π‘È« ‚¥¬®–∑”°“√∑¥≈ÕßµàÕ‡π◊ËÕß°—π
3 §√—Èß ‡¡◊ËÕ‡ √Á® ‘Èπ°“√∑¥≈Õß·µà≈–§√—Èß®–µâÕß√Õ„ÀâÕÿ≥À¿Ÿ¡‘
¿“¬„π«— ¥ÿ·≈–º‘«¢Õß«— ¥ÿ°≈—∫¡“Õ¬Ÿà∑’Ë®ÿ¥‡¥‘¡°àÕπ °àÕπ∑’Ë®–
‡√‘Ë¡°“√∑¥≈Õß„À¡à Õ—µ√“°“√®à“¬æ≈—ßß“π‰øøÑ“„Àâ°—∫À—««—¥
„π°“√«—¥·µà≈–§√—Èß®–‰¡à‡∑à“°—π ´÷Ëß¡’§à“µ“¡≈”¥—∫¥—ßπ’È§◊Õ
0.147, 0.192 ·≈– 0.243 «—µµå „π°“√∑¥≈Õß®–„™â‡«≈“
180 «‘π“∑’ (π—∫µ—Èß·µà‡√‘Ë¡‡ªî¥ «‘∑´å®à“¬°√–· ‰øøÑ“„Àâ°—∫
À—««—¥®π°√–∑—Ëßªî¥ «‘∑´å) ‡¡◊ËÕ∑”°“√æ≈ÁÕµ§à“§«“¡·µ°µà“ß
¢ÕßÕÿ≥À¿Ÿ¡‘‡∑’¬∫°—∫‡«≈“ ln(t) ¥—ß· ¥ß„π Figure 4 ‚¥¬
‡≈◊Õ°‡Õ“™à«ßµ—Èß·µà 60 «‘π“∑’ ‡ªìπµâπ‰ª æ∫«à“ °√“ø∑’Ë‰¥â
§àÕπ¢â“ß‡ªìπ‡ âπµ√ß∑’Ë¡’§à“ R2  Ÿß  §«“¡™—π¢Õß°√“ø®–
‡æ‘Ë¡¢÷Èπµ“¡Õ—µ√“°“√®à“¬æ≈—ßß“π‰øøÑ“„Àâ°—∫À—««—¥ ·≈–‡¡◊ËÕ
§”π«≥§à“°“√π”§«“¡√âÕπ¢Õß©π«π‡ª√’¬∫‡∑’¬∫°—∫§à“∑’Ë«—¥
‰¥â¥â«¬‡§√◊ËÕß«—¥¡“µ√∞“π‚¥¬„™â«‘∏’ guard hot plate ·≈–
§à“®“°‡Õ° “√‡º¬·æ√à·π«∑“ß°“√‡≈◊Õ°„™â«— ¥ÿ°àÕ √â“ßæ∫
«à“¡’§à“·µ°µà“ß°—π‚¥¬‡©≈’Ë¬ 4.3% ¥—ß· ¥ß„π Table 1

§à“°“√π”§«“¡√âÕπ¢Õß©π«π‚æ≈‘ ‰µ√’π‚ø¡ ∑’Ë«—¥
¥â«¬À—««—¥·∫∫øî≈å¡∫“ß‡ª√’¬∫‡∑’¬∫°—∫·∫∫ guard hot
plate  ·≈–§à“®“°‡Õ° “√‡º¬·æ√à·π«∑“ß°“√‡≈◊Õ°„™â«— ¥ÿ
°àÕ √â“ß· ¥ß„π Table 1  º≈°“√‡ª√’¬∫‡∑’¬∫æ∫«à“§à“
§«“¡§≈“¥‡§≈◊ËÕπ®–¡’§à“ Ÿß‡¡◊ËÕ√–¥—∫Õ—µ√“°“√®à“¬æ≈—ßß“π
‰øøÑ“„Àâ°—∫À—««—¥¡’§à“πâÕ¬ π—ËπÀ¡“¬§«“¡«à“ ∂â“∑”°“√«—¥§à“
°“√π”§«“¡√âÕπ¢Õß«— ¥ÿ∑’Ë√–¥—∫Õ—µ√“°“√®à“¬æ≈—ßß“π‰øøÑ“
µË”®–∑”„Àâ¢âÕ¡Ÿ≈∑’Ë‰¥â¡’§«“¡§≈“¥‡§≈◊ËÕπ„π™à«ß∑’Ë°«â“ß°«à“∑’Ë

Table 1. Comparison of the thermal conductivity of polystyrene foam as

measured by the difference techniques

   Thermal conductivity (k) W/moC

ASTM C 177(1) Reference(2) Thin film(3) Error(%)(4)

0.147 0.0323 0.035-0.038 0.0350 8.359%
0.192 0.0323 0.035-0.038 0.0333 3.1%
0.243 0.0323 0.035-0.038 0.0328 1.547%

Average 0.0323 0.035-0.038 0.0337 4.334%

(1) Thermal conductivity of materials according to measured guard hot plate standard
(ASTM C 177)

(2) Thermal conductivity of materials from publication (documentation of selection
guidelines on construction material and electrical appliance and equipment for
energy conservation)

(3) Thermal conductivity of materials measured by the thin film probe
(4) Deviation percentage of Measurement (compare between thin film probe and

Guard Hot Plate)

Rate of power

supplied (W)



Songklanakarin J. Sci. Technol.

Vol. 29 (Suppl.2)  May 2007: Grad. Res. 396

Measurement of thermal conductivity using a thin film probe

Boonkerdrattanasakull, T., et al.

√–¥—∫§«“¡√âÕπ∑’Ë Ÿß°«à“ ‚¥¬√–¬–‡«≈“∑’Ë‡À¡“– ¡∑’Ë®–π”§à“
§«“¡·µ°µà“ß¢ÕßÕÿ≥À¿Ÿ¡‘¡“„™âÀ“§à“§«“¡™—π„π·µà≈–√–¥—∫
Õ—µ√“°“√®à“¬æ≈—ßß“π‰øøÑ“§«√‡√‘Ë¡µ—Èß·µà«‘π“∑’∑’Ë 60 ‡ªìπµâπ
‰ª  §à“§«“¡§≈“¥‡§≈◊ËÕπµË” ÿ¥‡∑’¬∫°—∫·∫∫ guard hot
plate Õ¬Ÿà∑’Ë 1.547% ∑’Ë√–¥—∫Õ—µ√“°“√®à“¬‰øøÑ“„ÀâÀ—««—¥∑’Ë
0.243 «—µµå

2. º≈°“√∑¥ Õ∫§Õπ°√’µ¡«≈‡∫“

°“√∑¥≈Õß«—¥§à“°“√π”§«“¡√âÕπ¢Õß§Õπ°√’µ¡«≈
‡∫“ ®–„™â§Õπ°√’µ¡«≈‡∫“¢π“¥°«â“ß ¬“«·≈–Àπ“ ‡∑à“°—∫
4.5×9×1 π‘È« ‚¥¬°“√∑¥≈Õß®–∑”‡™àπ‡¥’¬«°—∫©π«π‚æ≈‘-
 ‰µ√’π‚ø¡ ‚¥¬®–„ÀâÕ—µ√“°“√®à“¬æ≈—ßß“π‰øøÑ“„Àâ°—∫À—««—¥
3 √–¥—∫§◊Õ 0.768, 0.972 ·≈– 1.2 «—µµå µ“¡≈”¥—∫
º≈°“√∑¥≈Õß∑’Ë‰¥â¡’≈—°…≥–§≈â“¬°—∫°√≥’·√° ‚¥¬§à“§«“¡
·µ°µà“ß¢ÕßÕÿ≥À¿Ÿ¡‘‡∑’¬∫°—∫‡«≈“ ln(t) ¥—ß· ¥ß„π Figure
5  ·≈–º≈ √ÿª‡∑’¬∫°—∫«‘∏’¡“µ√∞“π  ·≈–§à“®“°‡Õ° “√
‡º¬·æ√à·π«∑“ß°“√‡≈◊Õ°„™â«— ¥ÿ°àÕ √â“ß„π Table 2

Figure 4. Variation of temperature difference in

polystyrene  foam,  for  three  rates  of

power supplied

Figure 5. Variation of temperature difference in

autoclaved aerated concrete, for three

rates of power supplied

Table 2. Comparison of the thermal conductivity of autoclaved aerated

concrete as measured by the difference techniques

   Thermal conductivity (k) W/moC

ASTM C 177(1) Reference(2) Thin film(3) Error(%)(4)

0.768 0.13 0.089-0.132 0.147 13.076%
0.972 0.13 0.089-0.132 0.136 4.615%
1.2 0.13 0.089-0.132 0.131 0.769%

Average 0.13 0.089-0.132 0.138 6.153%

Rate of power

supplied (W)

º≈°“√‡ª√’¬∫‡∑’¬∫ æ∫«à“ §à“§«“¡§≈“¥‡§≈◊ËÕπ¡’
·πâ«‚πâ¡‡™àπ‡¥’¬«©π«π‚æ≈‘ ‰µ√’π‚ø¡ ‚¥¬§à“§«“¡§≈“¥
‡§≈◊ËÕπµË” ÿ¥¢Õß§Õπ°√’µ¡«≈‡∫“ (‡∑’¬∫°—∫·∫∫ guard hot
plate) Õ¬Ÿà∑’Ë 0.769% ∑’Ë√–¥—∫Õ—µ√“°“√®à“¬‰øøÑ“„ÀâÀ—««—¥∑’Ë
1.2 «—µµå

3. º≈°“√∑¥ Õ∫¬‘ª´—¡∫Õ√å¥

®“°°“√∑¥≈Õß«—¥§à“°“√π”§«“¡√âÕπ¢Õß¬‘ª —́¡∫Õ√å¥
®–„™â¬‘ª´—¡∫Õ√å¥¢π“¥°«â“ß ¬“«·≈–Àπ“ ‡∑à“°—∫ 8×8×

0.354 π‘È« æ∫«à“ º≈∑’Ë‰¥â¡’·πâ«‚πâ¡‡™àπ‡¥’¬«°—∫©π«π‚æ≈’-
 ‰µ√’π‚ø¡ ·≈–§Õπ°√’µ¡«≈‡∫“ §à“§«“¡™—π¡’§à“‡æ‘Ë¡¢÷Èπ
µ“¡Õ—µ√“°“√®à“¬æ≈—ßß“π‰øøÑ“„Àâ°—∫À—««—¥  ¥—ß· ¥ß„π
Figure 6 ·≈–§à“°“√π”§«“¡√âÕπ¢Õß¬‘ª´—¡∫Õ√å¥∑’ËÕ—µ√“
°“√®à“¬æ≈—ßß“π‰øøÑ“„Àâ°—∫À—««—¥∑’Ë√–¥—∫µà“ßÊ ¥—ß· ¥ß„π
Table 3

®“°°“√‡ª√’¬∫‡∑’¬∫º≈°“√∑¥≈Õß æ∫«à“ §à“§«“¡
§≈“¥‡§≈◊ËÕπ¡’‡ªÕ√å‡ Á́πµå Ÿß‡π◊ËÕß®“°‡§√◊ËÕß¡◊Õ«—¥§à“°“√π”
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§«“¡√âÕπ·∫∫ guard hot plate µâÕß„™â¢π“¥¢Õß«— ¥ÿµ“¡
∑’Ë‡§√◊ËÕß¡◊Õ°”Àπ¥‡∑à“π—Èπ§◊Õ ¢π“¥°«â“ß ¬“«·≈–Àπ“ ‡∑à“°—∫
8×8×1 π‘È« ´÷Ëß·ºàπ¬‘ª´—¡∫Õ√å¥∑’Ë¡’¢“¬·≈–„™âß“π°—π„π∑âÕß
µ≈“¥¡’¢π“¥§«“¡Àπ“‡æ’¬ß 9 ¡¡. ∑”„Àâ„π°“√«—¥§à“°“√
π”§«“¡√âÕπ¢Õß·ºàπ¬‘ª´—¡∫Õ√å¥µâÕßπ”·ºàπ¬‘ª´—¡¡“´âÕπ
°—π‡æ◊ËÕ„Àâ‰¥âµ“¡¢π“¥§«“¡Àπ“∑’ËµâÕß°“√  àßº≈„Àâ§à“°“√
π”§«“¡√âÕπ∑’Ë«—¥‰¥â®“°‡§√◊ËÕß«—¥·∫∫ guard hot plate ¡’
§«“¡§≈“¥‡§≈◊ËÕπ Ÿß‡¡◊ËÕ‡∑’¬∫°—∫§à“∑’Ë«—¥‰¥â¥â«¬À—««—¥·∫∫
øî≈å¡∫“ß·≈–®“°§à“∑’Ë¡’Õ¬Ÿà„π‡Õ° “√‡º¬·æ√à·π«∑“ß°“√

Figure 6. Variation of temperature difference in

gypsum board, for three rates of power

supplied

Table 3. Comparison of the thermal conductivity of gypsum board as

measured by the difference techniques

   Thermal conductivity (k) W/moC

ASTM C 177(1) Reference(2) Thin film(3) Error(%)(4)

0.972 0.111 0.14-0.19 0.176 58.558%
1.2 0.111 0.14-0.19 0.161 45.045%

1.587 0.111 0.14-0.19 0.137 23.423%
Average 0.111 0.14-0.19 0.158 42.342%

Rate of power

supplied (W)

‡≈◊Õ°„™â«— ¥ÿ°àÕ √â“ß ‚¥¬§à“§«“¡§≈“¥‡§≈◊ËÕπµË” ÿ¥¢Õß
¬‘ª´—¡∫Õ√å¥ (‡ª√’¬∫‡∑’¬∫°—∫·∫∫ guard hot plate) Õ¬Ÿà∑’Ë
23.423% ∑’Ë√–¥—∫Õ—µ√“°“√®à“¬‰øøÑ“„ÀâÀ—««—¥ 1.587 «—µµå

 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß

À—««—¥§à“°“√π”§«“¡√âÕπ∑’Ëæ—≤π“¢÷Èπ‡¡◊ËÕπ”¡“∑¥ Õ∫
«—¥§à“°“√π”§«“¡√âÕπ°—∫«— ¥ÿª√–‡¿∑µà“ßÊ ∑—Èß 3 ™π‘¥§◊Õ
©π«π‚æ≈’ ‰µ√’π‚ø¡ §Õπ°√’µ¡«≈‡∫“ ·≈–¬‘ª´—¡∫Õ√å¥
§à“∑’Ë‰¥â®–·ª√º—πµ“¡Õ—µ√“°“√„Àâ§«“¡√âÕπ·°àÀ—««—¥ °≈à“«
§◊Õ§à“§«“¡§≈“¥‡§≈◊ËÕπ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫§à“®“°¡“µ√∞“π
®–¡’§à“πâÕ¬≈ß‡¡◊ËÕ‡æ‘Ë¡√–¥—∫Õ—µ√“°“√®à“¬æ≈—ßß“π‰øøÑ“„Àâ
°—∫À—««—¥ ∑—Èßπ’È “‡Àµÿ¢Õß§à“§«“¡§≈“¥‡§≈◊ËÕπ‡¡◊ËÕ„Àâ√–¥—∫
Õ—µ√“°“√®à“¬æ≈—ßß“π‰øøÑ“„Àâ°—∫À—««—¥∑’ËµË”‡°‘π‰ª πà“®–¡“
®“°º≈¢Õß§à“§«“¡µâ“π∑“π§«“¡√âÕπ¢Õß·ºàπøî≈å¡æÕ≈‘-
Õ‘¡“¬¥å·≈– ¡∫—µ‘∑“ß‰øøÑ“¢Õß≈“¬∑Õß·¥ß∑’Ë„™â∑”À—««—¥
´÷Ëß àßº≈„Àâ°“√°√–®“¬µ—«¢ÕßÕÿ≥À¿Ÿ¡‘¿“¬„π«— ¥ÿ∑¥ Õ∫
‡∫’Ë¬ß‡∫π‰ª®“°∑ƒ…Æ’

®“°°“√‡ª√’¬∫‡∑’¬∫º≈¥—ß· ¥ß„π Table 4 æ∫«à“
§à“§«“¡§≈“¥‡§≈◊ËÕπ‡©≈’Ë¬ (‡ª√’¬∫‡∑’¬∫°—∫·∫∫ guard hot
plate) ∑’Ë‰¥âπ—Èπ¡’§à“Õ¬Ÿà„π™à«ß∑’Ë¬Õ¡√—∫‰¥â  ¬°‡«âπ°√≥’¢Õß

Table 4. Summary of the thermal conductivity of three types of materials

        Thermal conductivity (k) W/moC
  Construction materials

ASTM C 177(1) Reference(2) Thin film(3) Error(%)(4)

Autoclaved aerated concrete 0.13 0.089-0.132 0.138 6.153%
Gypsum board 0.111 0.14-0.19 0.158 42.342%
Polystyrene foam 0.0323 0.035-0.038 0.0337 4.334%
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·ºàπ¬‘ª´—¡∫Õ√å¥∑’Ë¡’‡ªÕ√å‡´Áπµå§à“§«“¡§≈“¥‡§≈◊ËÕπ Ÿß ∑—Èßπ’È
‡π◊ËÕß¡“®“°¢âÕ®”°—¥¢Õß¢π“¥™‘Èπß“π∑’Ë„™â‡§√◊ËÕß¡◊Õ«—¥µ“¡
¡“µ√∞“π¥—ß∑’Ë‰¥âÕ∏‘∫“¬‰«â°àÕπÀπâ“π’È   Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕ
æ‘®“√≥“‡∑’¬∫°—∫‡Õ° “√‡º¬·æ√à·π«∑“ß°“√‡≈◊Õ°„™â«— ¥ÿ
°àÕ √â“ß æ∫«à“ §à“§«“¡§≈“¥‡§≈◊ËÕπ¡’§à“‡∑à“°—∫ 5.333%
´÷Ëß¡’§à“§«“¡§≈“¥‡§≈◊ËÕππâÕ¬¡“° ®÷ßÕ“®°≈à“«‰¥â«à“À—««—¥∑’Ë
æ—≤π“¢÷Èπ “¡“√∂„™â«—¥§à“°“√π”§«“¡√âÕπ¢Õß«— ¥ÿ°àÕ √â“ß
‰¥âÕ¬à“ß∂Ÿ°µâÕßÕ¬Ÿà„π‡°≥±å∑’Ë¬Õ¡√—∫‰¥â

¢âÕ‡ πÕ·π–

„π°“√„™âÀ—««—¥·∫∫øî≈å¡∫“ß«—¥§à“°“√π”§«“¡√âÕπ
¢Õß«— ¥ÿ §«√À“√–¥—∫Õ—µ√“°“√®à“¬æ≈—ßß“π‰øøÑ“„Àâ°—∫À—«
«—¥µàÕ§«“¡¬“«¢ÕßÀ—««—¥∑’Ë‡À¡“– ¡ ‡æ√“–°“√„Àâæ≈—ßß“π
·°àÀ—««—¥ Ÿß‡°‘π‰ª®– àßº≈„ÀâÕÿ≥À¿Ÿ¡‘¢ÕßÀ—««—¥ Ÿß¢÷Èπ ´÷Ëß
À“° Ÿß‡°‘π‰ª®–∑”„ÀâÀ—««—¥‡°‘¥§«“¡‡ ’¬À“¬·≈–§à“∑’Ë«—¥‰¥â
Õ“®‡°‘¥§«“¡§≈“¥‡§≈◊ËÕπ ®“°º≈°“√∑¥ Õ∫À—««—¥æ∫«à“
≈“¬∑Õß·¥ßÕ“®¢“¥·≈–‰À¡â‰¥â‡¡◊ËÕªÑÕπ°√–· ‰øøÑ“ Ÿß ÿ¥
¥—ßπ—Èπ®÷ß§«√°”Àπ¥§à“¢ÕßÕÿ≥À¿Ÿ¡‘∑’Ë„™â«—¥„π·µà≈–«— ¥ÿ«à“
‰¡à§«√ Ÿß‡°‘π°«à“ 70oC

°‘µµ‘°√√¡ª√–°“»

ß“π«‘®—¬π’È‰¥â√—∫°“√ π—∫ πÿπ∑ÿπ«‘®—¬®“° ”π—°ß“π
π‚¬∫“¬·≈–·ºπæ≈—ßß“π ( πæ.) Energy policy and
planning office (EPPO) ·≈–∑ÿπ π—∫ πÿπ°“√«‘®—¬®“°
 ”π—°ß“π§≥–°√√¡°“√°“√Õÿ¥¡»÷°…“ °√–∑√«ß»÷°…“∏‘°“√

√“¬°“√ —≠≈—°…≥å

C
e

= Euler's Constant (0.57721)
I = °√–· ‰øøÑ“ (·Õ¡·ª√å, Ampere)
k = §à“°“√π”§«“¡√âÕπ¢Õß«— ¥ÿ («—µµå/‡¡µ√Õß»“

‡´≈‡ ’́¬ , W/moC)
Q = Õ—µ√“°“√®à“¬æ≈—ßß“π‰øøÑ“„Àâ°—∫À—««—¥µàÕ§«“¡¬“«

¢ÕßÀ—««—¥ («—µµå/‡¡µ√)
R′′ = §à“§«“¡µâ“π∑“πµàÕ§«“¡¬“«¢ÕßÀ—««—¥

(‚ÕÀå¡/‡¡µ√, Ω/m)

T = Õÿ≥À¿Ÿ¡‘∑’Ë®ÿ¥„¥Ê ∑’ËÀà“ß®“°·À≈àß„Àâ§«“¡√âÕπ (oC)
T

1
= Õÿ≥À¿Ÿ¡‘‡√‘Ë¡µâπ„π°“√„Àâ§«“¡√âÕπ (oC)

T
2

= Õÿ≥À¿Ÿ¡‘ ÿ¥∑â“¬„π°“√„Àâ§«“¡√âÕπ (oC)
t = ‡«≈“ («‘π“∑’)
t
1

= ‡«≈“‡√‘Ë¡µâπ„π°“√«—¥Õÿ≥À¿Ÿ¡‘ («‘π“∑’)
t
2

= ‡«≈“ ÿ¥∑â“¬„π°“√«—¥Õÿ≥À¿Ÿ¡‘ («‘π“∑’)
α

s
= §à“°“√·æ√à°√–®“¬§«“¡√âÕπ¢Õßµ—«Õ¬à“ß∑’Ë„™â∑¥ Õ∫

(µ√.‡¡µ√/«‘π“∑’)

β = µ—«·ª√‰√âÀπà«¬ ´÷Ëß¡’§à“‡∑à“°—∫ 
r

2 α st
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