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Reliability is one of the 3 pillars of facility Management when determining
electrical supply. Reliability is also a common concern with renewable
electrical generation; however the new CHP plant will mitigate any of these
concerns.

By evaluating energy consumption by square footage and reviewing the B3 Benchmark, we were
able to locate target buildings for energy reduction. Buildings with the greatest need for efficiency
improvements are marked with dark maroon.

Potential savings with B3 Benchmark including
annual total saving, total consumption of
electricity and square footage.
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The financial graph displayed above depicts the investment costs and return on investment if the University of Minnesota were
to implement a solar panel initiative on all feasible building roof tops on the Minneapolis campus. The maroon bars show the
investment costs which starts with a roughly less than $12,000,000 initial investment in 2020 from installation costs and
purchasing solar infrastructure. Next, the gold bars show the return on investment which is the money saved from energy costs.
As the return on investment slowly accumulates, the breakeven analysis moves from being in the negative into the positive. In
2030, 10 years after the project would be implemented, the university would break even on their initial investment.

Tools such as Google’s Project
Sunroof
and
the
National
Renewable Energy Laboratory’s
System Advisory Model were used
to evaluate the solar reserve of the
Minneapolis Campus. By factoring
in a building’s exposure to usable
hours of sunlight and roof square
footage and clearance, a DC solar
installation size was proposed for
each feasible roof. Solar production
was then converted to reduction in
CO2 emissions.

Potential savings for campus buildings, if every
building was efficient as buildings with lowest
energy usage.
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To reach net zero goals for energy consumption on campus, it is concluded that multiple areas, such
as the HVAC system along with improving building envelope, must be addressed. Reducing energy
use in direct electricity use from lighting or powering devices and equipment will only cut back on
greenhouse gas emissions by a small fraction. If the university invests in efficient spaces and structure,
this will create a strong platform for sustainability in years to come.

DRIVEN TO DISCOVER

The installation of one 1.92 MW wind turbine would produce more electricity
than the proposed rooftop solar installation and would reduce emissions
by 3,960 metric tons of CO2 annually. If wind were to be the only source
of electricity, approximately 63 1.92 MW wind turbines would need to be
installed. Installation sites could include research facilities such as the Cedar
Creek Ecosystem Science Reserve in East Bethel, MN.

Due to the Twin Cities campus’ urban setting, off-site solar would be necessary
if a greater investment in solar as a primary energy source was desired. Even
if all rooftops on the Minneapolis campus were covered in solar panels, this
would still not meet the electricity demands by the Twin Cities campuses.
Off-site solar options could include shares in a community solar garden or
individual operation of a solar farm.

CONCLUSION
Although the state of Minnesota has
a large and relatively untapped solar
reserve, the Twin Cities Campus has
a substantial electrical demand two
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The other buildings on campus deemed Research and Medical Campus will strive to reduce their
electrical usage while maintaining safety standards. With the help of off site renewable energy sourcing,
these buildings can still reach carbon neutrality by 2050.

