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ABSTRACT

This paper describes how to measure conductivitywofnew insulators. Mat is made up of Agave plahigh are
now produced in Iran; gunny made up of plant fibestsich is producing in Iran both can be used in lwalf
buildings to reduce energy loss in cold seasomhikiwork the thermal conductivity for mat is to®86949 J/s.m°c
and also from temperature gradient curve it wasfibthat the temperature changes uniformly withkhéss of the
mat and also the thermal conductivity for gunnjoide 0.080 J/s.fa and also from temperature gradient curve it
was found, the temperature changes uniformly wiitkness of the gunny. Finally the difference efeéhergy gain
in the brick buildings with & without the mat wastienated to be 1.9656x103 kcal in the cold seasofghran for
150 days. Ultimately it was estimated energy gaithe brick buildings with & without the gunny te B.393x18
kcal in the cold season in Tehran for 150 days. Measured thermal insulation of mat and gunny prowebe
more desirable comparing with other insulators.

INTRODUCTION

Prior to world war Il in the 1940s, coal and woodrerimportant. As we begin the new century thelehgés we
face as building designers increase daily. Inaisith of energy due to the increasing oil and en@rige, the main
consumption of energy is usually used in resideatid commercial buildings. Mat is made up of piiimers which
are produced in many countries in the world.

Both sisal and henequen come from the leaves aiespef Agave ( Agavaceae ). Sislana has shargsmn the
ends of its leaves that have been used by nativpl@es needles , Gunny in made up of plant filmdreh is
produced in India, from which it is spread throughthe Turkey, Iraq, Pakistan, China, and Iran.opeans began
to search for an inexpensive substitute for flaeyttried to used gunny. The species appears trzive of the
Mediterranean region, from which it was spread ugtwut the Middle East and Far East. Today guneg tisr
coarse goods. We have tried to introduce gunnynaeidas two of the desirable insulators. The prowisif both the
fiber and a sewing utensil gave rise to the commame needle and thread plant. Today the fibersused for
sacking, mat, teabags and as reinforcements fariabst such as rubber. Fibers are removed fronvégpecies in
the same way. The outer, mature leaves are cheaphous mush that is scraped away from the filidre fibers
are then washed and hung in the sun to dry. Thessea to the factory, and fed between rollers shaeeze out
most of the water and turn the soft tissues int@amon be dyed or used directly since they are allyust creamy
white if properly washed and dried.[1]. This wdrles to consider mat and gunny as two new ofdbsrable
insulators.
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2. Instrumentation

In order to find the thermal conductivity for gunagd mat , the insulation chamber of dimensions
0.75x0.6x1m? was made in Shahed University, phydggartment which consists of three thermometesshich
the heat flows through the mat and plywood fromwemer inside to cooler outside (both regionsiasée the
chamber). The area of the insulation is 0.75x0.6Qmtkness of 0.076m and of 0.01m thick plywoablEl

Tablel.The dimensions of the insulation chamber

Ma Materials Dimensions

Area Thickness
Chamber 0.7*0.6m? 1m ( height
Mat 0.7*0.6m? 0.0M6
Plywood 0.7*0.6m? 0.01m

Fig2(a) A brick chamber with the mat Fig2(b) A brick chamber witlthe gunny.

Inside the chamber blacken and outside of it whiteavoid penetrating heat into the chamber frotside fig.1. A

temperature controller used to control temperaflings system has been constructed from the follgwdifference
parts: 1) water container, 2) set of pump, heatdrfan, 3) digital thermometer, 4) temperature gseasd 5) digital
timer this system has been located on the insulatimmber fig.1. Two chambers made up of brickrenveranda
of physics Department, both of them with thicknes40cm, area of walls are 64x62 cmz2, one of thathowt the

mat and other with matwith thickness of 0.0261cngufe 2(a) shows the brick chamber covered with rtia

and the temperature controller; Fig.2(b) shows liiek chamber covered with the gunny and the teatpes

controller.

3. Measurements

Twenty observations have been taken in differegs dend the average temperature at inside the chiashban by
temperature controller to be 37°C, the interfaceperature to be30.4 °C while the temperature atideitsurface to
be 29.6°C. The thermal conductivity both insulaf@8] is given by
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0= KAt AT

L
Where Q the number of J/s.m, is the temperature difference between the endseoinsulations materials and K
is the thermal conductivity of mat and guny, L he tthickness of insulation, cross-sectional are& &d t is the
time in hours. From the temperature gradient alaolgensulators, the temperature drops per unittteisgconstant

fig.3[4]. In fact we used in our calculations thaimonductivity of plywood to be 0.08 J/s.m.c [Hje energy gain
for one cold season in Tehran is given by:
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Fig3 Temperature Gradient.

0= 24(hr)x A(m®) x(degday9
R(hr.m*°C/J)

1
Where R:E , Q is for the number of degree days for 150 dayg every day nine hours observations have been

taken.

CONCLUSION

Differences between two energies with two brickrohars with mat and gunny for 150 days about 42.d4kere
estimated for one cold season in Tehran. The medghermal insulation of mat and gunny proved gontore
desirable comparing with thermal insulation of woétom temperature gradient, the temperature taiiformly
along its length from T1 to T2, and the data poemts arrayed in linear fashion. So the heat enpagysecond
reaching the cooler end is less than that energyspeond which flows from the hot end. On this ga#i is
concluded that for reducing the energy consumpdiach as coal, natural gas, oil and etc, to the dovevel, mat
and gunny can be considered as the best choice: ditee cheaper as compared to other insulators. Bhey
available everywhere and can be used easily. Theg ho side effect at all.
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