Emissions Reductions Through Building Analytics
UC Carbon Neutrality Initiative Fellowship
Author: Leslie Nelson
UC Davis Energy Graduate Group

Introduction

Materials and Methods

Conclusions

Buildings represent 28% of energy-

The FDD software utilized for this project is SkySpark®, a platform that analyzes

Kramer et al. report that FDD projects

related CO2 emissions worldwide (IEA,

data from equipment systems to identify issues, faults, deviations and anomalies.

have a median energy savings value of

2019). As the UC campuses pursue

Consultants from Ecovox, Inc., with the support of the UC Davis Health Energy

9% after two years. Applied to the UC

carbon neutrality, the emissions of

Manager and the CNI Fellow, set up pathways to import building equipment data

Davis Health Campus, the savings

these buildings cannot be overlooked.

into SkySpark continuously as well as set up “rules” that provide an alert when

after two years of FDD installation are

This Carbon Neutrality Fellowship

equipment is not behaving as expected.

estimated to be 110 million kBtus or
5,800 metric tons of CO2.

project focused on implementing fault
detection diagnostics (FDD) to better
identify energy efficiency

Those energy savings are equivalent to

opportunities in buildings at the UC

the CO2 emissions of 1,056 homes’

Davis Health Campus.

electricity use for one year or the
carbon sequestered by 96,170 tree
seedlings grown for ten years.

FDD is the process of identifying when
a building’s systems deviate from

Because FDD is a continuous process,

normal or expected operation and
resolving the problem. Up to 30% of

the savings realized are expected to

Figure 1: Example of sparks on VAV boxes in Building 33.

persist over time instead of equipment

building energy consumption can be
reduced through more accurate

Based on the defined rules, SkySpark displays “sparks” that show when a rule is

reverting back to inefficient operation

sensing, more effective use of existing

being broken and for how long. Figure 1 above shows example sparks on VAV

in a year or two, as shown in Figure 3.

controls, and deployment of advanced

boxes. VAV boxes control the temperature and flow of air to building zones.

controls (Fernandez 2017).

Results

Future Goals

UC Davis Health Campus
Land Area
Building Floor Area
Annual Utility Cost
Campus Staff per
Day
Patients per Day

145 acres
~4 million ft2
~$10 million
11,000
3,000

Now that a the FDD software has

An example of an opportunity identified through FDD:
The sparks for Building 33 were reviewed and a reheat valve on VAV 2-27 was
identified to be “possibly stuck open.” A review of the equipment’s performance
and setpoints revealed that the supply air temperature was greater than expected
and therefore the VAV was calling for extra cooling. Simultaneous heating and
cooling is an unnecessary use of energy. This VAV could be wasting up to 3 kWh
for every hour of use. If the reheat valve can be repaired, both heating and
cooling energy can be saved.
The FDD software displays 175+ sparks per
building each day. To determine which sparks

support the implementation of FDD
software for the UC Davis Health
campus as well as develop processes
to prioritize, track, and validate
energy efficiency efforts resulting
from the use of FDD software. With
these processes in place, the FDD
software can be utilized to conduct
energy efficiency projects. The
campus energy source is a natural gas
fired cogeneration plant, so any
energy saved through efficiency
directly translates to fewer carbon
emissions from natural gas

Energy Manager at UC Davis Health

spreadsheet equipped with formulas to estimate
the energy impact of sparks. The output of this
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Figure 2: Example output of prioritization.

savings potential.
For energy savings to be realized, a spark must be prioritized, tracked, and
work order system, BEATS, was set up to track and address sparks. The process
documentation includes naming conventions, input guidance, and the steps that
must be taken to address sparks and realize energy savings.
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combustion.
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Figure 3: Comparison of cumulative savings from FDD as compared to a
retrocommissioning effort (Kramer et al. 2020, Bourassa et al. 2004).
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