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Abstract

The purpose of the research was to design the experiment of a low - cost method for measuring the specific
heat capacity of solids iron, nail, copper, and aluminium by using the Newton’s Law of cooling. The advance of
this research results was the measurement of the specific heat capacity of iron, nail, copper, and aluminium
without the use of a calorimeter. The cooling curves of the systems container/water and container/water/
sample were analyzed. We discussed an application of this method simplifying Newton’s Law of cooling.
In spite of the use of only low-cost instruments, this application yields consistent results in determining the
specific heat of iron, nail, copper, and aluminium. The research achieved its aims and the findings were as
follows: 1) the experiment results found that, the rate of heat transfer proportional to the ambient temperature
difference leading to an exponential decrease of temperature with time. This was Newton’s law of proportional
cooling. 2) The results of the specific heat capacity by using law of energy conservation found that the specific
heat capacity of the iron, nail, copper, and aluminium were about 446.20 J/Kg.C, 447.32 J/Kg.C , 388.57 J/Kg."C
and 895.93 J/Kg.’C respectively. The results were in good agreement with the standard specific heat capacity
value for all solid samples 0.402%, 0.152%, 0.406% and 0.452% respectively. 3) The excellent comparison
results with the standard specific heat capacity value and the previous research paper were also given. The results
of the research said that the method could be used to determine the specific heat capacity of solids instead of

using a calorimeter.

Keywords : specific heat capacity, Newton’s law of cooling, law of energy conservation
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45.0 34.8 38.8 35.1 36.3
48.0 34.1 36.0 34.4 35.7
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57.0 323 34.0 327 339
60.0 31.9 33.5 321 33.4
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A13190 3 wan1slieTEideyanismAlnNgANTe TN IETRLTAN ArY Nowwas uazegiiden

VLN, T, T, T,- T, | T,- Ty |e@1mnuganuiou AIAILAATN
Yo cC) | o) “C) C) Jume (J 1 kg C) \dou (%)*
Wan 61.075 | 54.871 6.204 29.871 446.20 0.402
(5]31]” 60.257 | 54.181 6.076 29.181 447.32 0.152
NOVLAY 59.236 | 54.043 5.193 29.043 388.57 0.406
E]Qﬁl,ﬁ&m 61.757 | 55.415 6.342 30.415 895.93 0.452
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446,20 447.32 388.57 uay 895.93 IfleiSuifisuAnug
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fienanuamaAdouanAIALgALTouIn T I uSRT
0.402 % 0.152 % 0.406 % Uag 0.452 % AUEWU
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1. @113099NkUUNMIMAaedlunIsmIAIAINAIY
Sousnumzveadnegsifanuziduvesudsie wan azy
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THunaesiwesld lnethunUssendldldedaiussdnsamuas
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2. INNITNIAIANNIAIINTOUTUNIZUDIRIBE
Aduvesds Ifun win nzy nosumanazegiidenlng
msUszgnaldngmsdusavesiafiu wud Apugauseu
Jumizreunan axy vewas wavegiiflen vy
446.20 J/Kg.C 447.32 J/Kg.C 388.57 J/Kg.’C
LAy 895.93 J/Kg.°C \ilaiisuifisuaininugaiuiou
FumzansgIuvennin axy newnd wazegiifen e
AuAaInAdeulusng 0.402% 0.152% 0.406% uag
0.452 % MUaY

3. MNRATEULTIBUAIAIINYANTBUTINIZURS
widn azy nesuns uazegiidlen fldannsAnuiifendsd
fuAIALYAUSOUTUNIZUDY AN AZY NBIAT Az
aqﬁlﬁwﬁlﬂummmgm (Halliday, Resnick and Walker,
1997 : 462) wuih Tanueaaiadeutiossnn (< 1%) dwsu
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nngnIsdudivesiafu (Newton’s law of cooling)
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ogiiflondiaviniu 895.93//Kg.°C TnaaiatAdeuain
AIALYAUTOUTUNILUINTFIU 0.452% AIUN1TNAADY
294 Silva LLazﬂuSUﬂ (Silva and other, 2004 : 514-517)
lenaugnnuseudinnzvesegiilleuviniu 877 J/Kg.'C
TA1AIULANAI9TINATAIINIAIIUTDUTUNIZUINTFIY
2.256% mmmaqﬂNamiﬁﬂwﬂé’ﬁqmiwﬁ 4

loi (loniuy, 1z vimun, ansy unluiiy, Gsaw AuWA
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50 1aIsIvelnwwssal U9 11 auvdl 2 ifoungunied - §9viAy 2560

M13197 4 WIBUWBUNaN1TIEAUAIAIINYAINTBUT NN TTINLALIWIE N8I TRY

dans | AIANHYANNTEUTINIBNINTTIU Silva uazAudY HAN1TIE
(Halliday, Resnick and Walker, 1997:462) | (Silva and other, 2004: 517) {Jaqﬂ’u

J/Kg.C J/Kg.C J/Kg.C

ogilillow 900 877 [2.256%* 895.93
[0.452%]*

NDILLAY 387 - 388.57
[0.406%]*

Wian 448 : 446.20
[0.4029%]*

ney 448 i 447.32
[0.152%]*

wnewn * AfleglurnduisAiaunaaniouresnmaassiiofisuiuAmnsgu

NAsSeuieunan eaesdsanTanaaladn
N1598NKUUNITNIAIAINIAIINTBUILINZRE 8 LAY
Faminlsine 1agn ununsliueaeitives uazUszandld
ngmaifusivesiadiu TnansmeasuilonIeuifiuiu
AunsgruLdalinasgaenlennniieg19idnuiiien
mnuAAAAABUIINANATTUTRENN (Houninfesay 1)
wazlinanismaaesiiaenndesiunanismaaosues Silva
LLazﬂu?ﬁ'u"'} (Silva and other, 2004 : 514-517)

YoLauDLUL

afiTleudAtyueInIvInaeIAe AnwaLAAA oY
Snluflesdesiuiivile Fenisenluduilly fedheiian
Anwdeatanmiliilef uazdessednseTludaaily
MsMaaes Vinwruevinnismaaedlunsldietsiiing
adllluAfiauddyededs mnineieunaandeu
TUites 2-3 Juilunsldshedadvluihudievdmanie
nan1saaesegLluiud iy wonNTudInsuentudy
vasfegaiivhnsineduiudng dWeldiinuiifiemests
mMsanew dwrunnusoulsieidanusuduuiu

lod ideuduy, Tag v, andy unaluiiy, §5on Aunaea

LONE1T81989

Iwdni Susidaee. (2550). UTRNsHEN 1 (enansUszneu
Nseeu). UM INeNdesva)lnwssal.
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