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Abstract: This paper presents the determination of the coefficient of thermal conductivity for composite materials reinforced
with fiberglass. The sheets tested on the stand were cut from a sheet made from 15 layers of fiberglass fabric.
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1. INTRODUCTION

Thermal conductivity coefficient characterized the material properties to lead the heat flow. The coefficient of
thermal conductivity is a physical constant that depends on the shape of the material, on the nature, temperature,
aggregate state and it is determined experimentally.
The coefficient of thermal conductivity is numerically equal to the stationary conductive heat flow, passing
through a unit area of a sheet of uniform thickness, when the difference of temperature between the outer
surfaces is equal to unity. So:
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Experimental determination of these coefficients involves experimental measuring of q ,   and t .

2. TEST BENCH

The test bench for determination of the thermal conductivity coefficient of insulating materials with flat shape,
homogeneous, microporous, with fibers or of particles  is  designed by Dr. Bock. The testing area is

 mKW977,1...029,0 .
Schematic diagram of this system is shown in Figure 1.
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Figure 1: Schematic diagram of the stand for determination thermal conductivity coefficient

Determination of the thermal conductivity coefficient is based on the heating plate with one test body. Sample
material (1) is placed between two flat metal plates, the upper (2) with a higher constant temperature, called
heaters, equipped with an electrical resistance. The lower plate (3) with a lower constant temperature - cold
called, that gives warmth. Hot plate is covered by another protective plate (4) to prevent loss of heat from the hot
plate.
Protection plate  temperature is kept constant through its connection to the heating circuit of the thermostat (10)
with thermoregulator (10a). Constant temperature  of the cold plate is achieved by the cooling circuit of the
thermostat (9 ) with its thermoregulator (9a ) .
Cooling water circulating through the coil thermostats , in whose routes lie thermometer (15) and rotameters
(17), reduce the thermal inertia of the water in the thermostatic hot plate and take the heat transferred to the cold
plate and to the its thermostat.
With thermometers (7) determine the mean temperature of thermal agent in protection plate . Thermometers (6)
determine the mean temperature of thermal agent in cold plate. With these thermometers can calculate the
temperature drop of the sample .
In electrical resistance circuit is interposed a rheostat with twelve positions (14). Maintenance a constant
temperature over the entire surface of the top plate in contact with the sample of material is performed by the
thermocouple (5) which is connected to the millivoltmeter (12) .
Consumption of electrical energy give to the heating plate are recorded by an electric meter (13) located in the
electrical resistance circuit. In the power supply circuit is located a variable transformer with seven positions
(11).
During the measurement, metal plates are surrounded by a protective box, which is designed to reduce heat loss
to the outside.
With the help of four micrometers (8 ), fixed to the top plate, measure the thickness of the sample material .

3. PREPARATION OF MATERIAL SAMPLES

Samples of the materials are in the form of square or circular plate with plane and parallel surfaces, with an edge
length or a diameter between 200 mm and 250 mm. The thickness of the samples are between 3 and 70 mm.
In this paper test sheets were cut from a sheet made from 15 layers of fiber-glass fabric (Figure 2). Plates size is
250 x 250 mm.

Figure 2: The plates used for determining the
thermal conductivity coefficient

Figure 3: Milling fiberglass plates
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Because the plate was free molded in an open mold, its thickness was not constant and one of its surfaces wasn't
flat. For this reason the plates were made subject to a milling processing  (Figure 3). By milling, obtain an
uniform thickness of plates and both sides have become flat. In Figures 4 and 5 are shown the face and the edge
of a plate which has been processed.

Figure 4: Milling face of fiberglass plate Figure 5: Edge of  fiberglass plate

4. MEASUREMENTS

After the system is entering  in steady state operation, following determinations are made from 0.25 to 0.25
hours, which fall in the worksheet:
- hours and minutes indicated by the clock;
- indication of electricity meter;
- thermal agent temperature reading on thermometers (7) located at the entrance and to the exit of the upper plate
(tci, tce) and to the thermometers (6) of the bottom plate (tri, tre);
- room temperature;
- cooling water temperature;
- thickness of the sample is measured at the end of the experiment with these four micrometers.
Data  reading  by measurement instruments and data calculated are recorded in a single worksheet. To each plate
was carried out a worksheet. The worksheets for the two parts are attached down (Table 1 and Table 2).
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Table 1. Thermal test result

Table 2: Thermal test results
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