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A Numerical Method for One-dimensional Inverse Heat Conduction
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Abstract :

An numerical method to estimate thermal diffusivity has been developed for one-dimensional unsteady

heat conduction problem, when the temperatures are know at two positions in a semi-infinite body. Using the closed
form solution which has already derived an explicit solution for the inverse problem for one-dimensional transient heat
conduction using Laplace transform technique, we first estimate the surface temperature. The thermal diffusivity can
be estimated by using the estimated surface temperature and measured temperatures, which include some uncertainties.
The estimated surface heat flux and thermal diffusivity are found to be in good agreement with those of the experi-
mented conditions. This method will be extended to the simultaneous measurement of thermal diffusivity and thermal

conductivity.
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Fig. 1. Overall experimental apparatus.
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Fig. 2. Vacuum chamber(heating module, cooling channel),

Fig. 3, Heating module(thermofoil heater, holder).

2] 3]E|(Minco, HK5561R20.2L12A)E 7] 0.5mm¢)
A1 H) o] Z(TH-TPOOOHS, 4.0W/mK)Z X-2sl5th
AFe-d SlESh BES Fig 30] Ueht lck

dlolE Z4%E LndolEE £Yas 59Y
EE(DATAFORTH, SCM5B47-K)2- ks B =(DBK
2079} olo] A2 Elo]E] £S5 (iotech, Dagbook/
20052 ALESITE 58 E9d RES dAYE

g eEx FASATYO A2 2
2ol g ABaiA 2437 95t

g F3277(ice point), F&x &L
2 02T YWl BAslgeH
Al s ﬂ%(noise)—%— AA347] 131 Butter-
worthd A e ZZdE|(low pass filter, SHz)S A}

ALTERE ARVATFEAGP EI611A)S
olgald AYx e AYE THIND FF

= AR TAY e EFLUKE, 8842A4)%) 3
FERIS Wde A4 AHE HolE s FAg)
Agstel FAol &

o
o
3R
5

Journal of the KOSOS, Vaol. 22, No. 4, 2007



Table 10l X8} 40l 23stes AAE 43
ek 2718 a9t JEITH

JEHHNS o= 7HEEFAA 2AY G
oJste] Asetng g o83t HAAA Y
AstA FAAZI g AFHEZ Al IV
& AAATIE EEsr) st g Awule] of
#o] -750mmHgol] =g & oF 107 FU% A4
1 F 02T/ mino] & o 4§ AJzHgch 7hd &
F AAY LE7F d4% g‘:(25.5 T)ell =eatd
LA iiiau(DasyLab Ver. 98 AEA]7]
I ok 187 2V E ,,2451\:]- ol& Q] i
FAE 2EA7] 2 Fig 4o viehd 39is dduig
e #ol 2712%9] 2%E 2743 74 dlolH
‘i‘—} . 2719 2%+ 1000HzZ a1 o] % 213

Ao wek AFY ATk Wt BB AYS
ﬁh:} Aol AeE MRS S3olna A
OBl o 102 HEW SR Ao wrkn &

714Ql wlolel Hlole] Az A AbAsc

}4 i 3

23. o[EH aliy

A9 BHoM E4 @5 xzd0] FolAa, g
= q"‘°ﬂ ol EAWE-S] S2E ol Aol F
Fe] AR elAT o Ak fhlE
Al ] 25=7F AR FFoix| L, T1of th3-ek B

)

Thermocouple

Thermofoil Heater g

Pure steel-Block
Fig, 4, Schematic diagram of heating module,

Table 1. Parameters and experimental range,
Surrounding : 25.5+0.5C

Surrounding & Initial

Temperature Initial module : 25.5+0.3C
Sampling rate 10Hz, 50Hz, 100Hz
Module Pure Conductivity Diffusivity
material steel 80.2W/mK 22.810°m’s
Input voltage 18V
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