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Fig. 6: Top of panel

Fig. 7: Panel installation diagram

4.2 Alternative System Configurations

Other similar system configurations could work with a steel
SIP roof. Depending on the climatic or economic
conditions, certain aspects of the system could be left out or
altered. In a climate that does not require cooling, the
cooling system could be eliminated and the radiant heating
system could be situated either within the panel or in a
radiant slab. If it is not economically feasible to integrate the
PV, it can be added at a later time. Additionally, a lighting
system could be pre-engineered in to the panel as well as
other features such as vent fans or solar tubes. Although this
highly integrated roofing system was originally designed for
a community center, it is relatively adaptable and could be
customized for a variety of building types.

5. FUTURE RESEARCH

This investigation into a highly integrated building
component is preliminary. Further investigation of this
highly integrated SIP roofing system is necessary to asses
the quantitative energy savings of such a system ideally with
a computer simulation. Other areas for further investigation
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include manufacturing processes, cost analysis, and field
testing.

6. CONCLUSION

Component-based building technology would yield high
energy efficiency, reduce on-site construction time, and
allow for unskilled on-site labor. The building industry must
overcome several challenges for this smarter way of
building to take root. New materials and methods are
commonly perceived by architects and builders as expensive
and limited. However, as labor costs increase, skilled labor
becomes limited, and changing climatic conditions require
carbon neutrality, a transformation of traditional building
methods is imperative. SIP technology currently infiltrating
the market is a step toward component-based building, but
leaves other building systems to conventional construction.
Unifying structure, insulation, thermal control, solar
collection, and PV technology into a single building
component, the highly integrated SIP roof system is an
example of smarter component-based way of building.
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