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Figure 7: Useful energy generated and solar energy
absorbed by a photovoltaic module.
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Figure 6: Thermal Model Results: (a) PV Module Conclusions
Temperatures; (b) Air Temperatures. A study on integrated insulation modeling of an airflow
window with a PV solar wall via energy conversion is
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performed. The noise interference and characterization
equations as per speed of a composite wave are
presented. The sources of noise measurement equations
(sun, light, sound, heat, electricity, fluid and fire) are
described depending on their speed of noise interference.
Noise measurement equations and their units are coined.
The acoustic insulation systems are classified as per
source signals of solar power, electric power, light
power, sound power, heat power, fluid power and fire
power.

Several performance and optimisation issues are
considered in development of the model including
optimal air velocity for heat transfer, dimensions of PV
module (height), selection of cavity width to reduce
pressure drops, and prediction of temperature rise of air
as it flows out of the airflow window system and into the
outdoor test-room. The airflow is adjusted to a constant
value to optimise necessary temperature for integrated
photovoltaic array as well as for pre-heated fresh air into
the outdoor test-room. It is envisaged that inside an
airflow window integrated with PV, cooling by forced
convection is essential, without which, the temperature
of PV cell reaches very high (51°C), which decreases the
efficiency by more than 20% (Dehra, 2002). The
combined efficiency (electrical and thermal) of the
system reaches 50%.

A Building Integrated Photovoltaic Airflow Window
(BIPV-AW) system is developed for the purpose of
combined generation of electricity, thermal energy and
daylighting. This approach will have additional
following advantages: a) there will be reduction in peak
heating loads, which will reduce the required capacity of
the heating/cooling system; b) there will be reduction in
energy consumed for heating and lighting in the
building; and c) electricity demand of the building will
be reduced and energy utilities will get peak surplus.
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