














5.11 Roof structure

As discussed earlier in the paper, the roof type, structure,
covering material and warranty are very important features
of a solar ready roof. These factors determine the ability of
the roof to accommodate the PV system and help in
deciding what kind of mounting system can be supported by
the roof. The possible PV system loads (both dead loads as
well as wind loads) should be considered while designing
the roof structure and proper choice should be made of roof
covering material with good lifecycle and warranty.

5.12 Future additions

Planning for the future saves considerable initial cost. It is
advisable to provide some empty electrical utility conduits
that run vertically to the roof and along the sides of the
parapet walls so that future roof penetrations can be kept to
a minimum and have greater flexibility.

5.13 System connections

Since the PV system must be connected to the electrical
system of the building, this should be anticipated. The
system connections should be in place and the electrical
room should be large enough and conveniently located for
the auxiliary PV equipment (i.e., inverters).

6. EXAMPLE FOR THE CONVERSION OF AN
EXISTING ROOF TO SOLAR READY ROOF

The building shown in Fig. 7 is a community center in
Phoenix with a total roof area of 40,000 ft>. After a shadow
analysis was completed for the building rooftop including
all the obstructions, only 8,500 ft? of effective roof area was
found to be available for PV installation. Though the total
roof area is very high, only 21% of the roof area can be
actually used for PV installation.
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Fig 7. Google Earth image of a commu'r'w'i‘ty center
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The problems with the roof design of this community center
are:

1. The building is split into blocks of varying heights
and the building has a self shading situation.

2. The parapet walls are also very high and they cast a
shadow to their north side.

3. There are many roof top HVAC units that cast
shadows that are four times the height of the object
on a winter afternoon, as seen in Fig. 8.The rooftop
of the building is also shaded by the adjacent trees.

Fig. 8. Shadow analysis of community center on December
21% at 9AM and 3PM (worst case scenario).

When the building is remodeled for a better PV potential, all
the roof obstructions should be shifted to the north side of
the building. Just shifting the AC units to the north side of
the building and reducing the height of the parapet wall has
doubled the area available for PV installation (see Fig. 9).
Here the shadow cast by the mechanical equipment falls
outside the roof boundary leaving large unobstructed space
on the roof.

Fig. 9. Shadow analysis of community center with the
objects moved to the north side of the building on December
21% at 9AM and 3PM (worst case scenario).
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The original rooftop design roof had only 8,500 ft* available
while alternate location of the obstructions has 21,000 ft?
available for PV installation. An additional roof area can be
used for installation by keeping the trees trimmed from time
to time. If the solar readiness of the roof is considered
during its design and construction stage, there is a
possibility for utilizing the whole building roof efficiently
for PV installation.

7. CONCLUSION

By designing a solar ready roof using the above guidelines
the building will be able to accommodate a PV system at
any point without any additional work or additional cost
needed to prepare the roof. Solar readiness of a building
gives the building owner the opportunity to install the
system by taking advantage of the available financial
incentives as well as increase the property value. This paper
can be used as a guide for architects, engineers and planners
for any new construction or renovation of existing
buildings.
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