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Abstract— The present disclosure relates to an apparatus
that can maintain a required thermal condition[ TC] of an
object for a period of time. The apparatus comprises a
thermal sheet[ T§ having thickness[t] nearly same as a
blanket and incorporates a pipe to circulate a fluid. The
thermal sheet can be used in combination with a Thermal
Energy Reservoir [TER] that can be configured with a
thermally insulated chamber to hold a thermal reservoir
substance kept in the thermally insulated chamber. A
pump can circulate the fluid through a second pipe
placed in the thermally insulated chamber and thereafter
through the pipe in the thermal sheet. A hot reservoir
substance [ heat source] can provide heating effects and a
cold reservoir substance [heat sink] can likewise be used
to provide a cooling effect. Thus the thermal sheet[TY
has the capability to keep a body at a required thermal
condition[ TC] (high or low temperature) for a period of
time.

Keywords— Heat Source, Heat Sink,
Thicknesdt], Thermal  condition[TC],
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. INTRODUCTION

It is usual for people to keep themselves and/tierot
objects protected or comfortable from extremes of
temperature by various means. The need is especiall
more pressing for those having physical infirmitgesch

as sick, old or infants and in factories/workshegeere
attaining and/or maintaining thermal conditionsvery
vital. Accordingly during extreme low temperature
conditions stoves, electric heaters, and other warm
keeping apparatus are used for the sick persoms, th
children, the old persons etc. or even by able dubdi
persons and to keep machinery/equipment at a desire
thermal condition. Likewise during hot conditiong a
conditioning is used. While use of devices likeve®that
depend on direct burning of fuel are harmful onoart

of harmful gases, devices, both cooling as wehlezging,
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that depend on electricity are expensive and castly
operate. They are also harmful for environment tue
consumption of disproportionately large amount of
energy. Besides such devices though quite effectiee
not likely to be available outdoor or in remotedtons. It
would, therefore, be advisable to reduce our depece

on air conditioners and heaters to the extent plessy
substituting them with some suitable device whereve
possible. Heating blanket/pad/bed spread are satie s
devices commonly used during extreme cold temperatu
conditions. There is however no such device thatlm
used during hot/high temperature conditions. It lpu
therefore, be advantageous if a sheet like deviaedan

be used during both high and low temperature cimit

is made available. Such a device can reduce our
dependence on heaters and air conditioners, reduce
energy consumption and at the same time shall be
available for use in outdoor and remote locations.

Il.  OBJECTS OF THE SYSTEM
An object of the present disclosure is to provide a
apparatus that can be used for both heating antihgoo
applications to reduce dependence on heaters and ai
conditioners. Another object of the present dismlesis
to provide an apparatus that can be used for bedtirtg
and cooling applications with minimum changes.
Another object of the present disclosure is to mewan
apparatus that consumes very less amount of ekterna
energy. Another object of the present disclosurdois
provide an apparatus that has capability to keep a
surface/body at a required thermal condition (feghow
temperature) over a period of time.
Another object of the present disclosure is to ewan
apparatus that can be manufactured in differemissind
shapes, thereby making it versatile in application.
In an embodiment, the same sheet can be used doth f
heating and cooling applications. In an aspect the
disclosed thermal sheet can be used in combinafittna
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Thermal Energy Reservoir (TER) that can be conédur
with a thermally insulated chamber to hold a thdrma
reservoir substance kept in the thermally insulated
chamber. A hot reservoir substance (heat source) ca
provide heating effects and a cold reservoir sultgta
(heat sink) can likewise be used to provide a ogpli
effect.

In an embodiment, the disclosed thermal sheet @an b
configured so that it can be connected to diffefe&R.
boxes for different applications such as heating
application or a cooling application. Likewise, fdient
thermal sheets can be connected to a T.E.R. bo&. Th
connecting pipes can be of any length and flexibili
depending on the necessity.

In an embodiment, heat transfer between the thermal
sheet and hot/cold reservoir substance can takee pla
through a fluid circulating in a pipe/pipes pladedthe
Thermal Energy Reservoir and the thermal sheet.

In an embodiment, the T.E.R. box can further cosaa
pump to facilitate circulation of the fluid througihe
Thermal Energy Reservoir and the thermal sheet.

.  FIGURES

Fig. 1. Schematic diagram of Thermal Sheet
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Fig. 2: Schematic diagram of TER Box
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Fig. 1: Thermal Sheet - TER Box assembly

IV. BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an exemplary schematic diagrdrhe
thermal sheet in accordance with an embodimenhef t
present disclosure.

FIG. 2 illustrates an exemplary schematic diagrdirthe
thermal energy reservoir incorporating a pump agem
in accordance with an embodiment of the present
disclosure.

FIG. 3 illustrates an exemplary schematic diagrdrhe
thermal sheet along with the thermal energy reseixo
accordance with an embodiment of the present disofo

V. DETAILED DESCRIPTIONS
Embodiments of present disclosure relate to amther
sheet that has capability to keep a surface/bodwn at
required thermal condition (high or low temperajuoe a
period of time. In an aspect the disclosed thershalet
maintains the desired temperature by drawing hreat &
source or dumping heat in a sink depending on the
operating requirement.

In an embodiment, the medium that works as a heat
source or as a sink can be stored in a thermalggner
reservoir. The thermal energy reservoir can benthady
insulated to conserve the stored heat/maintain
temperature of the heat source/heat sink.

In an embodiment, heat transfer between the thermal
sheet and hot/cold reservoir substance can takee pla
through a fluid circulating in a pipe placed in thieermal
Energy Reservoir and the thermal sheet.

In an embodiment, a pump can facilitate circulatdthe

fluid through the pipe placed in the Thermal Energy
Reservoir and the thermal sheet. In an aspect tingpp
can be electricity driven and require very low enxéd
energy to maintain the desired condition (hot/calfljhe
thermal sheet.

Referring now to FIG. 1 wherein an exemplary thdrma
sheet 100 in accordance with embodiments of theepte
disclosure is illustrated. The sheet can be mada o
suitable material such as but not limited to foard &ber
composite material with a pipe 102 placed withie th
thermal sheet 100 in a pattern such as parallednpatvith

low
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both ends of the pipe 102 slightly extending outthod
sheet 100. The size of the sheet 100 can vary degen
on the required end use. The foam and fiber cortgosi
material can provide a good cushion, trap air enpbres
and provide some protection to the pipe 102. In an
embodiment, one side of the sheet 100 can be aopfig

to be thermally insulating to prevent heat transied
maintain the temperature of the object covered Hey t
sheet 100 and other side i.e. the side facing bject can

be thermally conducting to enable quick and effitigeat
transfer from the object to the medium within theep
102. The pipe 102 can be of a thin bore pipe with
optimized dimensions for maximum heat exchange. The
material of the pipe 102 can have other desiregentes
such as high thermal conductivity, high thermatisgth,
flexibility, high structural strength and resistando
corrosion.

In an aspect, the disclosed thermal sheet is geiteatile
and can be configured to for use by human beings fo
medical or therapeutic treatment of human bodyaor f
protecting other objects from extreme temperature
conditions. Those conversant with art shall apjatedihat
such an apparatus can have applications in indusry
well.

FIG. 2 illustrates an exemplary schematic diagrdirthe
thermal energy reservoir 200 incorporating a pump
assembly in accordance with an embodiment of the
present disclosure. The thermal energy reservok bo
(TER box) 200 can comprise a thermally insulated
chamber 202 that can contain a thermal reservoir
substance. The insulated chamber 202 can be iadulat
such a way that there is minimal heat transfer betwthe
thermal reservoir substance and outside atmosplmeas
aspect, capacity of the thermally insulated chanft
can depend largely on the size of the thermal sh@et
along with which the thermally insulated chambep 29

to be used as also time period for which the object
covered by the thermal sheet 100 is to be maindaate
desired temperature.

In an embodiment, there can be a pipe 204 routedigin

the inside of the insulated chamber 202 with twdse206

of the pipe 204 extended out of the insulated cllamb
202. It can also have a pump 208 configured with emnd

of the pipe 204. The pump 208 can be a peristpliimp

to prevent any leakage on account of mechanicdiligea
failure. The dimensions of the pipe 204 can be gheh
there is maximum heat transfer between the pipea2@4
the thermal reservoir substance kept inside thelated
chamber 202. The material of the pipe 204 can have
desired properties such as high thermal condugtikiigh
thermal strength and resistance to corrosion. Tumapp
208 can ensure uninterrupted circulation of a fluid
through the pipes 204. The pump 208 and the iredilat
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chamber 202 can be housed in an enclosure forrhimg t
T.E.R. Box 200. There can be a wire with a plugsaénd
which can be plugged to mains to meet power
requirement to run the pump. In an embodiment the
power can also be used to maintain the thermalggner
reservoir at a desired temperature.

FIG. 3 illustrates an exemplary schematic diagrdrhe
thermal sheet along with the thermal energy reseixo
accordance with an embodiment of the present disoio
The thermal sheet 100, the T.E.R. Box 200 and thkym
insulated connecting pipes 302 and 304 can together
make a complete usable set of the disclosed apgarat
One end of the pipes 302 and 304 can be connectie t
ends 206 of the pipes 204 extending out of T.E.Bx B
200 and the other end can be connected to theddritle

pipe 102. Thus the pipes 102, 204, 302 and 304aram

a closed loop of a continuous channel through wtiiele
fluid can be continuously circulated with help dfet
pump 208. The fluid flowing through the channetlodse
pipes can have the desired properties such as low
viscosity, high specific heat, large latent heatfudion

and vaporization (to avoid the fluid from freezimg
boiling inside the pipes).

With reference to FIG 3, if a surface/body has ® b
maintained at a low temperature, a heat sink caused

as a thermal energy reservoir. Heat sink can lzénatl

by keeping a very cold substance in the insulateanber

202 of the T.E.R. Box 200. Ice, cold water, dry, ikguid
Nitrogen, liquid Helium are some such examples and
suitable medium can be chosen depending on the
requirements such as temperature to be maintained,
duration for which such lower temperature is to be
maintained to name a few. Alternatively, it is also
possible to keep the reservoir substance at a low
temperature by electrically operated means.

In an aspect, the rating of the insulation thatrialy
protects the insulated chamber 202 can depend e®n th
nature and temperature of the substance storedhein t
insulated chamber 202. The fluid in the pipe 102 teke
heat from the body in contact with the sheet. Aapped

in the pores of the sheet can be maintained atwa lo
temperature by the circulation of cold fluid. Thapped

air would provide a gradual constant cooling to iloely

in contact with the sheet. Fluid circulating in fhipes can
take heat from the sheet and deliver it to the hiedt

On the other hand, if an object has to be mainthatea
high temperature, a heat source can be used a&sraath
energy reservoir and stored in the insulated char2d2.
Heat source can be achieved by keeping a hot sudesta
in the T.E.R. Box 200. The fluid can take heat frova
thermal energy reservoir. Hot water, hot coal, ktac
kettle (electrical heating) etc. are some such @asmand

a suitable medium can be chosen depending on the

Page | 30



International Journal of Advanced Engineering Research and Science (1JAERS)

Vol-3, Issue-4, April- 2016]
| SSN: 2349-6495

requirements such as temperature to be maintained,
duration for which such higher temperature is to be
maintained to name a few. Air trapped in the pafethe
sheet can be maintained at a higher temperature. Th
trapped air would provide a gradual constant hgatin

the body in contact with the sheet 100. Heat can be
collected from the heat source and can be delivier¢ide
body in contact with the thermal sheet 100.

In an aspect, the equipment can be engineered & me
requirements of specific applications such as tamq in
hospital, in bedroom etc. and the parameters thatbe
engineered are size of the sheet 100, capacityhef t
T.E.R. Box 200, the medium for heat sink/source
depending on the operating conditions which inctude
temperature to be maintained and duration for wiinet
temperature is to be maintained. In an aspect, emhbi
temperature/ surrounding temperature can also be an
important parameter.

In an aspect, the disclosed equipment can be wsdmbth
heating as well as cooling applications simply by
changing the thermal reservoir substance kept & th
thermally insulated chamber 202. A hot thermal mesie
(heat source) can provide heating effects and d col
thermal reservoir (heat sink) can provide a cooéffgct.

In another aspect, various aggregates of the eeuipm
can be interchangeable and used without any changes
depending on requirement. The same thermal sheet 10
could be connected with different T.E.R. Boxes 200
different applications. Alternatively different timeal
sheets 100 could be connected to the same T.E.R. Bo
200. Further the connecting pipes 302 and 304 ofan
different lengths and flexibilities in accordancethw
requirement. Thus the disclosed equipment can be
economical to maintain as only the damaged partdoe
repaired or replaced without disturbing the othetg

In an aspect, both initial and operating costs o t
disclosed equipment would be much lower than that o
other methods such as heaters and/or air condiipaad
would not pose any danger to health or the envigrtm

It would also save a lot of energy. Thermal sheats be
used as seat covers for cars or can be placed thedbed
sheet to give a comfortable sleep. It can alsodes &s a
heating or a cooling pad in various domestic (tanhadn

an appliance at a desired thermal condition) addstrial
applications (to maintain machinery/equipments at a
desired thermal condition). It can also be usednfany
medical purposes like providing a hot/cold pack an
body part. One major benefit of thermal sheet wdgd
that the same equipment could be used for various
applications.
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VI. ADVANTAGES
The present disclosure provides an apparatus #mabe
used for both heating and cooling applicationseduce
dependence on heaters and air conditioners.
The present disclosure provides an apparatus #mabe
used for both heating and cooling applications with
minimum changes.
The present disclosure provides an apparatus that
consumes very less amount of external energy.
The present disclosure provides an apparatus thst h
capability to keep a surface/body at a requiredntiaé
condition (high or low temperature) over a periddime.
The present disclosure provides an apparatus #mabe
manufactured in different size and shapes, thereby
making it versatile in application.
The present disclosure provides an apparatus that i
economical to maintain as only the damaged pairtidoe
repaired or replaced without disturbing the othemtq

VII. CONCLUSION
Aspects of present disclosure relate to a therhredtsthat
has capability to keep a surface/body at a requirednal
condition (high or low temperature) for a periodtiofie.
In an aspect the disclosed thermal sheet maintdi@s
desired temperature with a very low consumption of
external energy and can be manufactured in various
shapes, can have thickness nearly same as of &eblan
and is easy to wrap around and use. Therefore the
disclosed thermal sheet is quite versatile and kan
configured to for use by human beings for mediaal o
therapeutic treatment of human body or for protecti
other objects from extreme temperature conditiongoo
attaining and/or maintaining them at desired thérma
conditions. Those conversant with art shall apjatedihat
such an apparatus can have applications in indusry
well.
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