
When Sonoma State moved the con-
tents of Ruben Salazar Library into a 
new facility, a vacancy was left in the 

center of campus for over a year. But the wait 
was well worth it. The building has been trans-
formed into a multi-use facility that Pacific 
Gas and Electric Company dubbed “one of 
the most energy-efficient public buildings in 
Northern California.” A 106 kW photovoltaic 
array coupled with a highly efficient indirect/
direct evaporative cooling system reduce the 
building’s energy use to 42 percent below 
1998 Title 24, and enabled the campus to 
avoid increasing its peak load.

Sonoma State chose to renovate the 30-year 
old building with energy-saving technology for 
several reasons. At the time of the renovation 
the campus’s cooling demand was met by a 
750,000 gallon thermal energy storage (TES) 
tank. However, the system could not support 
any additional load, and Salazar Hall would 
require 414 ton-hours of cooling capacity 
when completed. The campus was faced with 
two options: either expand the TES tank and 
central chiller plant, or renovate the building 
so it would not impact the campus’s peak 
demand. 

Salazar Hall has won several awards 
for its impressive energy design 
achievements, including ASHRAE’s 
Regional Technology Award for 
Institutional Buildings.
Sonoma State recognizes that expensive 
energy-efficient technologies can be a more 
attractive investment when life-cycle cost 
analysis is used to account for operating 
expenses over the lifetime of the building. 
Given the large capital investment required 
to expand the TES tank and chiller plant, the 
campus was willing to consider the long-term 
financial benefits of installing energy-efficient 
systems in Salazar Hall. 

The university’s Capital Planning, Design 

and Construction department performed 
preliminary calculations to determine how 
the first cost of expanding the central plant 
would compare to installing an indirect/direct 
evaporative cooling (IDEC) system. IDEC 
was selected for the building’s HVAC system 
because it is highly efficient and performs well 
in dry climates. While this sort of system is 
less common and more difficult to design, the 
university saw an opportunity to test an energy 
solution that could free Salazar Hall from 
needing chilled water for cooling.

The first cost of an IDEC system was esti-
mated at $347,000 greater than conven-
tional air handling units. This, however, was 
less than the cost of expanding the central 
plant. In addition, the system qualified for 
over $106,000 in rebates from PG&E. These 
calculations indicated that IDEC was more 
cost-effective without even taking into account 
an estimated 380,000 ton-hours of cooling 
that would be saved by the system annually. 
Armed with these figures, the campus set out 
to design and install its first IDEC system.

Indirect/direct evaporative cooling is a two-
stage process where evaporation cools and 
humidifies 100% outside air. In the indirect 
stage, warm outside air is drawn into an air-to-

Award Category
HVAC Design

Green Features
Indirect/direct  
evaporative cooling

Outdoor air economizers

100% outside air 

High indoor air quality

Variable frequency 
drives

No chilled water used 
for cooling

Annual Energy 
Savings
477,550 kWh

25,400 therms

42% greater energy  
efficiency than 1998 
Title 24 standards

$30,000

Size
117,942 ft²

Cost
$20 million total  
renovation cost

Completion Date 
October 2002

Sonoma State University 
Salazar Hall
Sonoma State has transformed its original library into a multi-use facility 
without expanding the chiller plant or increasing the university’s peak load. To 
do this the campus installed a mix of alternative energy solutions, including a 
highly efficient indirect/direct evaporative cooling system.

The IDEC units (left) are fabricated from light-
weight alumnium. Photo: Keith Marchando.
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air exchanger. Heat is transferred from this air 
to a secondary airstream comprised of cooler 
building exhaust air. The two airstreams do 
not mix in this process, allowing the outside 
air to be preconditioned without cross-con-
tamination. In the direct stage, the precooled 
air is blown through wetted media that add 
moisture to the airstream and reduce its 
temperature. 

The campus installed seven rooftop IDEC units  
to serve Salazar Hall. This equipment was 
heavier than the original chilled water air 
handlers. To reduce strain on the roof, the 
campus installed concrete curbs and specified 
IDEC units made of light-weight aluminum.

Salazar Hall is highly compatible with IDEC 
because it has a high thermal mass. The con-
crete structure cools at night when the tem-
perature is low, which precools the building for 
the next day and shifts its maximum cooling 
load to the late afternoon. This is beneficial 
for the IDEC system because both the outdoor 
temperature and occupancy are lower when 
the most cooling is required. 

The IDEC system has performed exceptionally 
well in its first five years of operation, even 
under high-humidity conditions. The chilled-
water lines installed as a fallback measure 
have not been needed. The campus found 

that the system provides superior indoor air 
quality because wetted media effectively filter 
out tiny particulates. The system also supplies 
100% outside air which continually flushes 
contaminants from the building. 

Another notable feature the Salazar Hall 
renovation is the installation of 106 kilowatt 
photovoltaic array. The electricity generated 
by the PV system runs the variable air volume 
fans and pumps in the IDEC system. Enough 
energy is generated by the PV array to meet 
the building’s entire cooling load during peak 
hours of the summer’s hottest days. 

LESSONS LEARNED
Some resistance to installing IDEC can be 
traced to the misconception that the system 
requires additional maintenance over a con-
ventional cooling system. While wet surfaces 
can invite scale buildup, Sonoma State found 
that just a few simple measures were neces-
sary to contend with this issue. First, a baked 
phenolic coating was specified for the heat 
pipe to resist buildup. Second, an automatic 
control system is installed to periodically 
drain sumps and allow evaporative media to 
dry thoroughly. The campus believes that this 
practice in conjunction with regular mainte-
nance is sufficient to ensure optimal system 
performance and longevity. 

Additional Awards
2003 Regional 
Technology Award for 
Existing Institutional 
Buildings: ASHRAE, 
Golden Gate Chapter 
and Region X

2003 Energy Efficient 
Building Award: Energy 
User News

Contacts
Director of Energy 
Sustainability,  
Project Manager:  
Keith Marchando,  
keith.marchando@
sonoma.edu 
707.664.3494

Team
Architect:  
TLCD Architecture

Civil Engineer:  
Brelje & Race Consulting 
Engineers

Structural Engineer:  
Z F A Structural 
Engineers

Mechanical Engineer: 
Costa Engineers, Inc.

Contractor: West Coast 
Contractors, Inc.

More Information
www.fypower.org/pdf/
sonomast_ee.pdf

www.pge.com/docs/
pdfs/biz/rebates/new_
construction/Sonoma.
pdf

Best Practices is written and produced 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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IDEC Savings: Figures are based on a 100% 
outside air system using 64,000 cfm, and weather 
data for Santa Rosa, CA. Image: Keith Marchando.

View of the photovoltaic system and IDEC units. 
Photo: Keith Marchando.
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