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The Problem

Commissioning is a process that ensures that building systems
are functionally tested and capable of being operated as effi-
ciently as the designers intended. However, after commission-
ing, a building’s performance may degrade over time. Retro-
commissioning programs, which commission buildings that
have not been commissioned previously, can tune a building
to its optimal performance, but the savings achieved through
retrocommissioning also degrade over time. It is desirable that
the high initial savings be consistently maintained.

The Solution

Monitoring-based commissioning (MBCx) is a program approach
that combines permanent building-energy-system monitoring
with standard retrocommissioning practices to provide substantial,
persistent energy savings. It’s based on the ability of permanent
monitoring systems to increase the effectiveness of retrocommis-
sioning by providing a means to verify and ensure the persistence of
savings achieved through operational improvements. Additionally,
permanent monitoring systems can identify previously unrecog-
nizable and unquantifiable savings opportunities—such as equip-
ment cycling; excessive simultaneous heating and cooling; or the
unintended nighttime operation of air handlers, chillers, boilers, or
lighting equipment—that would not be apparent from monthly
utility readings. A pilot program has demonstrated MBCx’s ability
to reduce total energy consumption in commercial buildings by
a median value of 10 percent in a portfolio with minimal project
screening. The median simple payback was 2.4 years in a campus
environment where building-level metering—sometimes includ-
ing Btu meters for chilled water, hot water, or steam—was pro-

vided by the project.

Features and Benefits

The MBCx approach is intended as an open forum for partici-
pants to choose their own systems and share their experiences
and feedback—rather than being prescriptive for the type of
monitoring system that should be used. However, the approach
encourages whole-building monitoring because it provides
links to the most common performance-benchmark informa-
tion, such as utility bills. Additionally, more frequent sampling
rates are encouraged because they can often provide the best
diagnostic capability. This, of course, depends on a particular
facility’s ability to manage and archive data.
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To establish the potential of MBCx, program developers used
PIER and other research results to design and conduct a pilot
program on 25 California university campuses. Facilities in-
cluded more than 40 buildings, many with energy-intensive
lab spaces, as well as nine plant systems. The researchers found
that MBCx provides several key benefits, including reductions
in overall energy consumption and peak-period demand as
well as opportunities for benchmarking and identification of
additional savings opportunities (Figure 1).

Reduced energy use. MBCx reduced total annual energy use
by a median value of 10 percent in the portfolio of buildings
participating in the pilot program (see Table 1). The median
value payback period was 2.4 years. This is comparable to the
typical commissioning projects studied in a meta-analysis of
West Coast commercial buildings.

Reduced peak-period electricity use. Researchers found that
MBCx reduced peak-period electricity use by a median value
of 5 percent. Peak-period electricity has both higher value and
a deeper environmental impact. This reduction was achieved,
in part, by MBCx’s ability to catch problems with control
systems that are normally hard to detect. Variable air-volume
systems, for example, presented one of the most common
opportunities for correcting control problems: Control cor-
rections in these systems reduced fan power and peak-power
draw. Finding and correcting problems with HVAC reheating
systems also resulted in substantial peak-power reduction.

/ Figure 1: Pilot program shows MBCx savings \
Monitoring-based commissioning (MBCx) reduced building-energy consumption by
identifying and correcting faulty system operation on California campuses.
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