
With support from the Higher Educa-
tion Energy-Efficiency Partnership 
Program, California State Monterey 

Bay (CSUMB) completes a number of energy-
efficiency projects throughout the campus 
each year. During a chiller inspection at the 
recently completed Tanimura & Antle Memo-
rial Library, campus facilities staff discov-
ered a unique energy saving opportunity. 
While the chillers were off for maintenance, 
facility managers noticed that the building’s 
equipment rooms didn’t begin to overheat 
as expected. While investigating this issue, 
they found that a chilled-water valve in an air 
handler was leaking, creating an alternate 
path to dissipate heat.

Award Category
HVAC Design/Retrofit

Green Features 
Modified control 
sequence provides 
continuous “free” 
cooling using an open 
chilled water loop

86% reduction in chiller 
plant operating hours

No impact on building 
occupants

Annual Energy and 
Cost Savings
Reduced building 
electricity use by 20%

244 MWh

$28,000

Size
136,000 ft²

Cost
$34,000

Completion Date 
October 2010

CSU Monterey Bay, Tanimura & 
Antle Memorial Library Retrofit
An alert staff achieved major savings at the new library at CSU Monterey Bay 
with only a modest project budget. Through minor changes to the building’s 
sequence of operations, the project virtually eliminated chiller plant operations 
for much of the year and reduced building energy use by 20 percent.
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The Tanimura & Antle Memorial Library is the new 
centerpiece of one of the state’s youngest campuses. 
Photo: Cesar Rubio.

The library, which opened for public use in 
2009, houses a reading room as well as 
offices, classrooms, auditoria, tutorial space, 
and group study rooms. A centerpiece for the 
young university campus, the building was 
designed to LEED standards, with a focus 
from the start on maintaining comfortable and 
appropriate indoor temperatures using solar 
control and highly efficient systems. 

The new control method eliminates 
several steps in the heat rejection 
path.
The reading room and lecture spaces are 
served by four air handlers that provide 65°F 
supply air temperature, delivered through an 

underfloor air distribution (UFAD) system. 
For most of the year, outside air is sufficient 
to provide cooling. When the outside air 
temperature rises above 65°F, a chiller 
provides 55°F water to cool the supply 
air. The rooftop chiller plant includes two 
190-ton centrifugal chillers, cooling water 
pumps, chilled water pumps and a cooling 
tower. In each zone, terminal hot water 
re-heat provides comfort control.

The building has several equipment rooms 
that make up less than 10 percent of 
the building area, however these rooms 
represent significant loads and must be 
cooled continuously. The rooms include 
the elevator equipment room, an electrical 
room, two auxiliary telecommunications 
rooms, and a data center that supports the 

whole campus core. 

In the new mode of operation, the control 
sequences were modified so that the building 
automation system (BAS) turns off the chillers 
completely along with cooling water pumps 
and cooling tower fans. However, the chilled 
water pumps remain operating, and the 
chilled water valve at each air handler is set 
to partially open. Keeping the chilled water 
valves open was key, as it allows the circula-

For a building in a coastal climate that oper-
ates on economizer cooling for most of the 
year, a five-ton chiller running 24/7 for just 
auxiliary rooms represented an excessive 
amount of energy use and utility cost. In the 
main occupied spaces of the building, chillers 
are needed only 1200 hours per year. If the 
heat from the auxiliary rooms could be dissi-
pated another way, as it was during the equip-
ment tune-up, a simple change to the building 
controls could leverage singificant savings. 



tion of chilled water to transfer the heat from 
the rooms to the central air exhaust system. 
Because the economizer will supply a greater 
proportion of outside air to maintain the 65°F 
setpoint, it naturally compensates for any 
increase in temperature in the plenum.

Additional Awards
LEED-NC Silver

Contacts
Manager of Energy and 
Utilities: Mike Lerch 
mlerch@csumb.edu 
831.582.3739

Project Team
Program Manager:  
Dave Hather, PG&E

System Programmer: 
Albert Angulo  
Johnson Controls Inc.

More Information
http://news.csumb.edu/
construction-photos

Best Practices case studies are coordinated by the 
Green Building Research Center, at the University 
of California, Berkeley.

The Best Practices Competition showcases        
successful projects on UC and CSU campuses to 
assist campuses in achieving energy efficiency and 
sustainability goals. Funding for Best Practices 
is provided by the UC/CSU/IOU Energy Efficiency 
Partnership.
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Trend chart showing 32 kW reduction resulting 
from implementation of new control sequences.  
Image: CSU Monterey Bay.

During this new economizer mode, electrical 
demand on the chiller is 1.6 kW with just the 
pumps running, down from 34.2 kW under 
the former scheme. When multiplied over the 
7537 hours that the outside temperature falls 
below 65°F, this reduction in power amounts 
to annual savings of 244 MWh, which is equal 
to 20 percent of the building’s annual elec-
trical consumption.

The facility operations staff worked with the 
energy management system programmer to 
revise the building’s sequence of operations, 
which they then tested and implemented in a 
matter of a few weeks. 

The project required no new 
equipment or technological 
infrastructure.
After developing the new control sequence, 
there were only a few minor loose ends to 
address. Because the chilled water tempera-
ture was allowed to drift up to 65°F, a demand 
limitation schedule was needed to extend the 
amount of time required to cool the water 
back down to the 55°F setpoint, preventing a 
surge in electricity demand on chiller restart 
during peak hours. The building engineers also 
had to increase the flow of water through the 
system to keep the chilled water pumps from 
cavitating, that is, vibrating due to a reduction 
in capacity.

LESSONS LEARNED
This project shows how opportunities can 
be leveraged if approached with a mindset 
of saving energy. Replicating this particular 
controls strategy would require a building with 
high-demand, enclosed spaces, with an econo-
mizer that works in step with chilled water 
supply, and terminal reheat. Without the large 
discrepancy between the number of hours 
required for cooling equipment rooms versus 
the rest of the building, this approach would 
not yield such large savings. 

Instead of maintaining the equipment rooms 
at a particular setpoint, each room achieves 
an equilibrium temperature that is dictated 
only by the heat generated by the equip-
ment. For a room that is already meeting the 
capacity of the heat exchange equipment, 
such as the server room, adding more servers 
may raise the interior temperature somewhat. 
But in most rooms, the fan coil unit naturally 
adjusts the hot water valve to compensate for 
added loads without an increase in tempera-
ture. 

As Mike Lerch, Associate Director for Facility 
Services and Operations CSUMB, explains, 
“This is a great project because it uses basic 
principles of thermodynamics and control 
theory and required no physical modifications 
to equipment, only reprogramming of control 
sequences.”  
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