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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.
Keywords: coefficient of thermal conductivity, composite materials, fiberglass fabric.

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:

At |mK
1)

Experimental determination of these coefficients involves experimental measuring of ¢ , § and A¢.

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
A =0,029...1977 W/(mK).

Schematic diagram of this system is shown in Figure 1.

493



IR lLﬂ’lJT'“

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.
E—

Figure 2: The plates used for determining the Figure 3: Milling fiberglass plates
thermal conductivity coefficient
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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
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Specimen no. 1 Matherial Flastics Date
Read no.. 1 2 3 4 5 [} w13
Time
Room temperature TR [7] 20
Meter reading I [KW] 556, 7793 556,7919 556,8036 556.,6142 | 556.8241 556,833
Entering heating plate - ) _ - -
18 e alnET 31,58 31,72 31,62 31,65 31,71 31,72
protective tci Il
Output heating plate protective i = - s = i >
I afing plate protect 31.53 31.58 31.53 31.52 31.6 3.6
tce 1
Entrance cooling plate e 22.24 22,65 23.05 34| 6 23,78
Qutput cooling plate tre || 22,05 22,42 2254 23,19 23,35 23,53
Power stage 9
AFE [KW] 00126 0,0117 00106 00000 0,0080 1]
Al [ 0,25 0,25 0.25 0,25 0,25
AE/AL 0.0504 0.04638 0,0424 0.03%6 | 0.03506 0
Corrected
bMicromerers Measurement Eiror i
value
Al [mm] 10.31 .01 10.3
§2 |mam | 10,53 0,01 10,54
3 [maa] 10.53 0.01 10,52
34 [mama] 10.48 0.01 1047
Zal-4 [ 11,53
Zal 44 [mmn] 10,4575
A [Leal/ (ung rdl) | 0,13353590753 4897
Table 2: Thermal test results
Specinen no. 1 | IMatherial Flaztics Trate
Readno.. 1 2 3 4 5 [5 7 3 o 10 11 12 12
Time
Howo (empecalue TH ]| 20
Ieter reading 1 W] SRy ERLE ShE RSN OSSR RGN WA | Smlh A | B BT T o N 1 e B e B | T e B S R | EETRIEL I T (P
Fntering heatmg plate a7 Blel o alg| 3.3 3Lsl 315 3.5 335 355 | 37 3.58 S
protective toi I°1
Crrput heating plare o 31,53 31,35 3,39 31,67 30,35 21,52 21,51 21,52 31,61 3,59 31,62 S5l 31,61
prutsclive L ™
[fl”” anar:eoaling plitet 2.2 2248 ey 223 23 iz 234 2357 23,9 2ag| 2o 2,22 Mz
Cutput cooling plate we [ 3196 2325 2245 22 64 227 3291 33,8 3332 223 23.58 2372 23,36 Pk
Tower stage o
Al [k5w] 011 10,0714 T [N o 0,000 4 0,204 0,065 IR 0 00 0,01 S ]
AL ] 125 0,25 ] 025 125 Gt 0,25 0,25 0,25 0,25 e 025
ATIA] 0,044 00416 | z0332 C0¥A [ 203 0,1332 0,228% 0,025 0028 0023 | 0027 T 0Z08 0
IMicromerors Ieasurement Error f-errantail
value
Al [ 92 01 471
52 [inm] 37 0l 95y
i3 [inm] 933 0,21 932
i4 [inm] 9.3 0,21 922
nald [um] 38,54
Hiil-4d |mm] Y]
A [lzcal hmgrad)] 00911042 736053292
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