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HTO01 Heat Conduction

The Linear Heat Conduction
HTO01 apparatus is  well
designed to demonstrate the
Fourier Rate equation to steady
state conduction in  one
dimension: linear or radial.
Since a small variation in
thermal  conductivity — with
temperature for metals for the
temperature range of interest,
we obtain linear variation of
temperature in this experiment
for steady linear conduction in
metal. Hence, the Fourier Rate
equation is approved by these
experiments.

Heat from heater is conducted through the specimen that is at mid position and is
interchangeable with other specimen of different material or different sectional area. The
conducted heat through the specimen is reached to cooler where the cooling water takes away
the heat. Heater and cooler are made of brass. Brass specimen, stainless steel specimen,
aluminium specimen and smaller sectional area brass specimen are provided. Specimens,
heater and cooler are insulated with heat resistant plastic.

Cooling water goes through the brass cooler in three passes for efficient heat removal from
metal (brass). By this way the cooler temperature would not change after a certain amount of
time, i.e. the steady state could be obtained.
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from the heated center to the periphery.
Range of Experiments

1. Demonstration of Fourier Rate Equation

2. Define Thermal Conductivity: k of different materials

3. The temperature distribution for uniform plane wall (brass specimen) and composite plane
wall (other specimens) can be found and plotted. The different temperature gradient for
different material can be seen because of different thermal conductivity.

4. By measuring the heater electrical energy supply which can be assumed as amount of
conducted heat and measuring the eight numbers of temperature data along the linear
conduction path, the thermal conductivity of specimen material can be calculated. Similarly
the thermal conductivity can be found from radial conduction disc.

5. Radial temperature distribution can be found for radial heat conduction.

6. Since the heater, cooler and specimen (at mid) are not an integral part in linear conduction,
there is two contacts between the specimen and others. The heat has to conduct through these
contacts which have thermal resistant. The contact resistant of these contacts can be found from
obtained temperature distribution along heater, specimen and cooler.

7. Using the supplied thermal paste, it can be seen that the thermal contact resistant is greatly
reduced by using the thermal paste.

Tender Specification

» A small scale apparatus designed to study the basic principles of linear and radial heat
conduction and to allow the thermal conductivity of various metals to be determined.

* Consists of a heater with 60W element (operating at 24 VDC maximum) and cooler (water
cooled) for linear conduction.

» Consists of a heater with 110W element (operating at 24 VDC maximum) and cooler (water
cooled) for radial conduction.

* Four linear conduction specimens with three different metals are provided. Two
thermocouples are fitted to each specimen for temperature measurement.

* The heater and cooler of linear conduction are fitted with three thermocouples each for
temperature measurement.

* The temperature values of measured points can be read on the control and display unit.

* A flowmeter (Range: 0.15 — 1.5 LPM) is provided to control the water flow into the cooling
system.

* The control and display unit (Touch screen PLC) shows the amount of electrical power
supplied to heater and also display voltage and current supplied.

* The display and control unit (Touch screen PLC) can also be connected to PC software on
the computer through RS232 serial interface to transfer data to computer and display on the
computer monitor.

* A comprehensive manual is provided.

* Power requirement: 220VAC, 50Hz, Single Phase.

BUREAL VERITAS y
Cartifcatan



K. K I E T I E 5 Kinetics Corporation Ltd. T +66(0) 2 515 8999
388 Ratchadapisek Rd. 32 F +66(0) 2 515 8988
Chandrakasem, Chatuchak E info@kinetics.co.th

Bangkok 10900, Thailand www.kinetics.co.th

FANANBINITUIAINITUIANNEAY (HTOT)

1.578az188099 1
HuganaasanistiiaonsFaui lidnsuannisinacnbeuuundadu ussuusuiaiaesinghlilunimaseu
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