Hyatt Regency Princeton
Central Plant Equipment Replacement
Facility Data: The Hyatt Regency Princeton is a 323,900-square-foot hotel near Princeton University,
including 330 guest rooms and 32,000 square feet of meeting and event space.
Scope of Project: The project consisted of upgrades to the outdated chilled water plant, heating boiler
plant, and domestic hot water plant, as well as installation and implementation of an upgraded building
automation system suitable for controlling all the new equipment. Phasing the renovations over a sixmonth period between August 2012 and February 2013 allowed the property to continue to operate
smoothly during these major changes.
Project Cost: $1.3 million

Project Summary:
Chiller Plant
The chilled water plant upgrade consisted of the installation of two 325-ton centrifugal
chillers and chilled water pumps. Features include variable-speed chillers with an NPLV
rating of 0.393 kW/ton; conversion to variable primary chilled water pumping; chilled
and condenser water temperature reset; and continuous calculation of plant operating
efficiency (kW/ton tracked hourly, daily, weekly and monthly). While not a requirement
of ASHRAE Standard 90.1 at the time of design, consideration was given to piping the
hydronic economizer in series with the chillers. However, due to the load and operating
temperatures of the existing chilled water distribution, an integrated economizer
provided little or no benefit and was not included in the design.
The plant was fully operational by February 2013, with all cooling in 2013 provided
by the new chiller plant. Annual electrical consumption in 2011 (the last full year
before renovation) was 4,718,472 kWh; in 2013, it was 4,278,093 kWh, a 9.3% reduction.
Average monthly reduction in electricity use during cooling months (June-September)
was nearly 15%.
Boiler and Domestic Hot Water Plant
The heating boiler plant upgrade included two high-efficiency condensing boilers with
stainless steel heat exchangers, modulating burners, and an efficiency as high as 95%.
The domestic hot water plant upgrade comprised three high-efficiency condensing
boilers with stainless steel heat exchangers and modulating burners, with efficiency
as high as 98%. Four insulated hot water storage tanks were installed to meet high
demand. Gas consumption before the project was 17,226 MMBtu annually; after the
project, it fell to 13,379 MMBtu, a reduction of 22.3%.
Innovative Features
The new direct digital controls (DDC) system for the chiller plant optimizes energy
savings. The plant was also converted to variable primary flow configuration from
primary/secondary. Condenser water flow is controlled based on the number of
chillers in operation. Tower condenser water is reset based on ambient wet bulb
temperature. Two sets of ambient sensors were installed, reflecting the importance of
wet bulb readings (condenser water reset) and dry bulb readings (hydronic economizer

operation). Deviation of 1°F wet bulb or dry bulb between the readings of the two sets
of sensors results in an alarm, alerting staff to the need for calibration. The control
system is used to benchmark energy efficiency by monitoring kW/ton of the entire
plant hourly, daily, weekly and monthly.
The new boilers and water heaters have reduced total gas purchases as well as emitting
fewer pollutants per unit of gas consumed, through the following features: sustained
combustion efficiency throughout the entire operating range; oxygen trim with
operation consistently at 3% excess O2 ; oxygen trim controls increasing efficiency so
that less fuel is consumed overall, reducing the base rate of pollutant emissions; low
NOx emissions of 9 parts per million (ppm).
Results
Equipment selection was guided by a life cycle cost analysis. Cost savings for the first 12
months of operation totaled $100,246. G/BA also assisted the client in securing $55,000 in
energy-efficiency incentives from the local utility.
The bid documents were structured to provide controls using the existing building
automation system as the base bid, with an alternate to provide a new BAS for the
central plant. Ultimately, replacing this portion of the BAS rather than attempting to
upgrade the existing BAS saved the client $103,000.
The new chiller plant improves the site’s carbon footprint via reduced electricity
consumption, and also reduces water use. In addition, the project removed equipment
with CFC refrigerants that contribute to ozone depletion. The boiler and water heater
replacements also had a favorable environmental impact, due to reduced natural gas use
(via better combustion efficiency), and the selection of low-NOx burners.
Key contributors
₋
₋
₋
₋
₋

Davidson Hotels & Resorts
Hyatt Regency Princeton Engineering Department
PJM Mechanical
Jersey State Controls
New Jersey’s Clean Energy Program

Grumman/Butkus Associates

Energy Efficiency Consultants and Sustainable Design Engineers
Regional Locations: Chicago . Madison . Milwaukee . New York

820 Davis Street, Suite 300
Evanston, IL 60201

847.328.3555 phone
www.grummanbutkus.com

