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2. Compare the average slope of two curves during emission of radiation.
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Newton’s law of cooling Stefan-Boltzmann law
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J'* = black-body radiant emittance

q=h(T(t) — Tenvy) = hAT(2),

O = Stefan-Boltzmann constant o =567X108

h = heat transfer coefficient W/(m?K4)

| h of water = 500 to 10,000 W/(m?K). | T fthfr:mﬂdwafﬂiﬂ Tery;:erature
£ IS e emissivi

T  =temperature of the object's surface

Tmﬂ = temperature of the environment

T(t) = time-dependent temperature
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- HETemperature difference decayikNatural Radioactive

decayly TN — 1Bl =8 R Rexponential decay

(1.1) AU = mcAT Heat capacit
(1.2) AU = AQ — AW | (First law of thermodynamic)
(1.1)+(1.2) -~ AQ = mcAT
(1.3) Q = mcT (heat flow into the body)
(1.4) q = hAT(t) | (newton’s cooling law)
Q= f qdA
' A
(1.5) Q = hAAT(t) (heat flow out of the body)
ar hAAT
—mec— =
(1.3)+(1.9) dt
dT hA
lett = —
hA
ot AT (0) refers to initial
(1.6) AT = AT(0)e = temperature difference
1.7 -t
(-7) T(t) = Tony + (T(0) — Ton)e 7
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Hotplate Stirrer

DAIHAN LABTECH CO.. LTD.
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Cooling curve: Sensor 1 Cooling curve: Sensor 2
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Cooling curve: Sensor 1
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Cooling curve: Sensor 3
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Cooling curve: Sensor 2
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Cooling curve: Sensor 4
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Cooling curve: Run 1
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Cooling curve: Run 1
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39.5
39.0
38.5
38.0
37.5
37.0
36.5
36.0
35.5
35.0
34.5
34.0
33.5
33.0

Tempereature(°C)

31:00 32:00 33:00 34:00 35:00 36:00 37:00

AEd Q=B

Time(min:sec)

Time(min:sec)

Tempereature(°C)

Tempereature(°C)

Cooling curve: Run 2

39.5
39.0
38.5
38.0
37.5
37.0
36.5
36.0
35.5
35.0
34.5
34.0
33.5

33.0
31:00 32:00 33:00 34:00 35:00 36:00 37:00

Time(min:sec)

Cooling curve: Run 4
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Kirchhoft's law of thermal radiation
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« For an arbitrary body emitting and absorbing thermal

radiation In thermodynamic equilibrium, the emissivity Is

equal to the absorptivity.
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Infrared Emissivity Table

Snow/Ice 0.98 - 0.99

Aluminium/Copper (polished) 0.05

Paint: black 0.95

Paint: white 0.84

Source:https://www.thermoworks.com/emissivity-table/




starting_temp=80
temp order=-1 ‘

sly3 = df['runl'].iloc[row_start:,4].astype(float).to numpy()

sly3 = sly3[np.where(sly3==starting temp)[@][temp_order]:np.where(sly3==starting temp)[8][temp_order]+row_end]
Column3 |4
Green
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