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Buildina Structure

Transnarent Insulation (TTM)

Transparent Insulation (TIM)

Transparent insulation applied directly
to the pre-blackened wall of a building
can trap the solar heat absorbed on
the wall, so that almost all of this
absarbed heat is conducted into the
butiding.

Definition
Transparent insulation is applied to windows
and to mass walls in order to gain heat from

solar radiation and to increase the building
insulation.

Building Use Building Type

* [owrise office * new

® [owrise apartment
® retail Development Status

® institutional * mature technology

Description

One wuse of transparent insulation is to
insulating properties of exterior
walls or glazings. On sunny days, a building

wall becomes a solar

increase the

absorber and a heat
storage device. Solar radiation falling on the
insulation is transferred to the building interior
and warms the interior wall. On cloudy days,
heat losses are minimized through the effect
of the insulation layer. An important benefit of
transparent insulation is increased interior wall
temperatures, and thus
comfort and decreased wall condensation and

increased thermal

mold growth.

Transparent insulation applied directly
to the pre-blackened wall of a building
can trap the solar heat absorbed on
the wall, s0 that almost all of this
absorbed heat is conducted into the
bultding.
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different
transparent

used for
Organic plastics such
as polycarbonate honeycombs

Many materials  are
insulation.
and acrylic
foam are used, as are inorganic glass—fibre
materials or aerogel.
applied behind single glazing or
double glazings.
materials

These materials are
between
Because some of these
transmittance to
about 65%, They are not appropriate to use

with windows where a view is desirable.

decrease solar

[f an air space is left between the insulation
layer and the wall, it is possible to ventilate
the system and use the heated air to warm
the building interior.

enters

In some cases, the air

interior rooms directly, in other
systems, heated air enters a storage area. In
yet other applications, heat is transferred by
way of pipes laid along

behind the insulation.

the exterior wall

Information Sources

Solar Energy Houses: Strategies,
Technologies, Examples, International
Energy Agency, James and James

Publishers Ltd., London UK, 1997.

Benefits
‘increases insulation on glazings and exterior
walls

‘increases thermal comfort

‘decreases surface condensation and mold
growth
-delays solar heat

gains and thus

complements solar gain through windows

Limitations

-different wall performances, perhaps leading

to insulation overheating may require solar
shading during summer months
-some materials may have to be installed with

framing, thus increasing building
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Solar Energy Houses: Strategies,
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Publishers Ltd., London UK, 1997.
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Application

Transparent insulation materials are most

appropriate for moderate and cold climates
with strong solar
being used to increase building solar gains
(and reduce losses), transparent insulation is
also used to improve the performance of

solar collectors for heating.

radiation. In addition to

Experience

Transparent insulation is more commonly used
in Europe than in North America; specifically,
TIM were used in several of the houses within
the International Energy Agency Task 183.

Some of these houses used transparent
insulation over solar collectors; other use
transparent insulation over thick masonry,

south—facing walls.

Example Buildings
Advanced Glazings

65E Memorial Drive

P.O. Box 277

North Sydney NS

Canada B2A 3M3

tel 1 902 794 2899

fax 1 902 794 1869
www.advancedglazings.com
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Advanced Glazings
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Figure | Cross-section of investigated Tl-modules
left: type A, right: type B
(not to scale)
layers
parameter type A type B
transparent  dmm low iron 4mm low iron
cover glass alass
3mm air gap Blmm capillary
100mm capillary plate (PC)
plate (PC) 23mm air gap
absorber Fibre cement plate  Selectively coated
Eterplan plus grey  steel plate MiCr
o= 072 (= 0035 = 095 (=001
ey =090 (= 0.05)  gy=0.10 (=0.02)
e =080 (£ 0.05)  g,=042 (=005
Table 1: Specification ofthe prototypes most important
parameters
SdX2 0IEH AHMLZRE A Typedt B
TypeOl CHall B2R% 20°C OIM EHEXE H
JIotRLH THE SFHOl SF8HENe =8= &
StHQI HIOIHE ArSot ), d4it g2 IAME
?lol 2= EHAUMUR FUE geS EItot
=l dFAHME S=HM2 MEct HE0l gs

quantity type A type B
Ry (20°C) 105 m'K/W L16mK/W
Zon 0.59 0.75
Zon 0.51 061
Table 2: Theoretically caleulated performance

parameter of the modules / collectors
S 250 & EHZ0UHX
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wtal s olar energy tansmitance
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= o
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15 n 45 @ ki a0
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=

Figure 2: Angular variation of total solar enargy

transmmittance gy for both modules (theoretical)
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Figure 4: Thermal resistance diagram vor ventilated TI
{closed air gap)
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Figure & Sketch of modules with sensor locations in the
plane of the exterior surface of the wall
(square: Heat flux meter; crossed circle:
termperature sensor)
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Figure 8: Temperature curves foran August day with
ventilated modules {both types; central
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type A theory experiment
mode  hywy  hag hwy Us g omo <Ux <=
open 1.0 400 440 4.2 0241 0181 410 0.180

closed 010 010 690 098 0445 0333 .00 0366

Table 3: Thermal parameter type A

type B theory
mode  hy,  has hayw Usr Bew [T R B
apen 210 400 Led 330 0152 0,117 330 0112
closed 010 030 410 098 0479 03690 095 0368

experiment

Table 4: Thermal parameter tvpe B
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Figure | 1: Seasonal variation (Theory ) compared with
experimental results

nx
no re
o

2

o

P
> 0
a
=
0
Ir

L -

Figure 12: Temperature field of ventilated T1 from CFD
simulations {dimensions not to scale)
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Figure [ 3: Vector representation of flow field for double
flap outlet {double flaps indicated in open
position; closed position dashed)
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Figure 14: Results for ventilation air flow for different
outlet shapes and sizes
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Gilobal view of the moael!, withouwt the roof
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