
    

TARGETING 100!
AN INTERDISCIPLINARY STUDY OF ENERGY REDUCTION IN HOSPITALS

NEXT STEPS

THE HOSPITAL OF THE FUTURE

•	SETTING PERFORMANCE-BASED GOALS EARLY,  
TRACKING PROGRESS TOWARD GOALS, AND 
BENCHMARKING/EVALUATION ARE CRITICAL STEPS 
TO MEETING HIGH PERFORMANCE GOALS

•	 INTEGRATED TEAMS ENABLE EFFICIENT INTEGRATED 
SYSTEMS

•	LOAD REDUCTION STRATEGIES FOR ARCHITECTURE 
AND BUILDING MECHANICAL SYSTEMS LEAD TO 
SMALLER SYSTEM SIZING

•	PARTNERING WITH OPERATIONAL TEAMS, 
EDUCATING STAFF,  AND ESTABLISHING A 
CULTURE AROUND RESOURCE CONSERVATION 
WILL MEANINGFULLY IMPACT CONSISTENT    
PERFORMANCE

IMPLICATIONS FOR DESIGN

INITIATION OF NATIONAL RESEARCH WORKSHOPS ANALYSIS + SUMMARY WORKSHOPS & TOOL DEVELOPMENT TOOL 
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Principal Investigators: Heather Burpee and Joel Loveland

Key	Contributors:		Mike	Hatten	PE,	Martin	Connor	and	Duncan	Griffin	AIA		

College of built environments Integrated Design Lab

CONCLUSIONS

College of built environments Integrated Design Lab
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HP HEATING LOAD

Legacy Health and Legacy Salmon Creek Medical Center 
partnered with the University of Washington’s Integrated 
Design Lab and SOLARC Architecture & Engineering to 
monitor the detailed energy use pattern of this state-
of-the art hospital.  The monitoring project used already 
sub-metered points and added supplemental points to 
determine the actual energy end-uses at the hospital.  
This is data at a level of detail that is first of its kind, 
and adds to the body of knowledge of how operational 
hospitals actually use energy.  The data from this project 
fed directly into the energy models for the Targeting 
100! project, making those models reflect what we know 
about operational hospital energy use patterns.

FACILITY PROFILE

LOCATION Vancouver, Washington/Climate Zone 4C 
ARCHITECT  Zimmer Gunsul Frasca Partnership (ZGF) 
ENGINEER  AEI Affiliated Engineers
CLIENT Legacy Health, Portland, Oregon
COMPLETED  2005 
BEDS   220 
SIZE  456,000 sf
EUI  215 KBtu/SF Year

ENERGY EVALUATION STUDY
LEGACY SALMON CREEK MEDICAL CENTER

PROJECT DESCRIPTION
 

Legacy Salmon Creek
Vancouver, Washington
Photo: Heather Burpee

 

Electric

Fossil Fuel

LSC Annual Energy End Use Breakdown, EUI 215 KBtu/sf-yr

Reheat 42.3%

Preheat 3.5%

Service Hot Water 1.7%

Process Steam 6.2%

Kitchen, Labs, etc 1.2%Interior Lighting 8.2%

Misc. Equipment 13.0%

Kitchen 0.9%
Imaging 0.8%

Plant Med. Equip. 0.8%
Elevators 0.7%

Cooling 4.2%

Heat Rejection 0.2%

Pumps 5.7%

HVAC Fans 10.6%

ENERGY MONITORING RESULTS

Determine First Cost and 
Operational Costs

Meet Energy Reduction 
Goals

BENEFITS OF HIGH-PERFORMANCE HOSPITALS

6 BIGGEST CITIES IN MOST DIVERSE CLIMATE REGIONSENERGY FOOTPRINT OF HOSPITALS

UTILITY PRICE VOLATILITY

ACTUAL HOSPITAL ENERGY USE
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Conventional Plant System

ENERGY CONSUMED:
Natural Gas

ENERGY CONSUMED:
Electricity

HEATING
Boiler generated heat transferred 

through a heating water loop.

Heat 
rejected to 

atmosphere.

COOLING
Chiller extracts heat though a chilled water loop and transfers 

the absorbed heat to a second water loop for dispersal.

COOLING 
TOWER

Climate and system 
imposed loads.

CHILLERSBOILERS

CONVENTIONAL CENTRAL PLANT

B1Conventional Central Plant
Conventional VAV SystemNorthern Climate Zones

Southern Climate Zones

Architecture Building Mechanical Plant

CONCEPTUAL FRAMEWORK

ARCHITECTURAL 
SCHEMES

Typical Tower on Podium Base - “A” Daylight Perforated Model - “B”

ENERGY 
OPTIONS

Baseline High Performance

1 2 3 4

Minimum Code Performance 
(ASHRAE 90.1-2010)

PLANT

BUILDING 
MECHANICAL

ARCHITECTURE High Performance Envelope
•	 Balance heat loss and radiant comfort with thermal performance
•	 Minimize peak loads for cooling performance and increased thermal comfort
•	 Solar Control
•	 Daylighting
•	 Increase interior environmental quality and decrease electric lighting loads

VAV
(Basic Variable Air Volume system)

Variable Air Volume is an air distribution method that varies air volume flow 
rate according to required loads.  Air is distributed in either heating or 
cooling mode, and the volume of airflow is adjusted by zone depending on 
occupancy and need.  Dampers modulate the volume of air entering a each 
zone.  Zones requiring lower temperatures receive more air, while the 
volume of air flow is reduced for other zones with lower cooling loads.  In 
systems equipped with reheat, small reheat coils in the duct can increase 
the temperature for a localized area as a necessary.

 Advanced Variable air volume design involves calibration of a variable-
volume, variable-temperature system (VVVT) to achieve maximum 
efficiency and minimize reheat.  As peak cooling loads drop and dampers 
close in response, the VVVT system resets the temperature and pressure.  
The fan speed and air temperature are lowered to prevent reheat from 
occurring in the zones with the lowest cooling zones, and the dampers are 
reopened for the coolest zones.

Sources: 

Grondzik, Walter T, Mechanical and Electrical Equipment for Buildings. 
Hoboken, N.J.: Wiley, 2010. 

Jayamaha, Dr. Lal, Energy-Efficient Building Systems: Green Strategies and 
Maintenance. New York: McGraw-Hill, 2007.

US Department of Energy, Energystar 
http://www.energystar.gov/index.cfm?c=business.EPA_BUM_CH8_AirDistSy
stems#SS_8_2_2
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De-Coupled Ventilation and Zonal Heating and Cooling 
  via Radiant Sources

ZONAL
TEMPERATURE CONTROL

Hydronic heating and cooling to each zone

VENTILATION
Dedicated Outside Air supplied to 

displacement ventilation ducts by Air Handling Unit

Ventilation From
Air Handling Unit

To radiant
cooling panels

To radiant
heating panels

BOILER

CHILLER AIR HANDLING
UNIT

DECOUPLED VENTILATION AND ZONAL HEATING

High	Efficiency	Distributed	
Heat Generation Plant

ENERGY CONSUMED:
Natural Gas

ENERGY CONSUMED:
Electricity

HEATING
Boiler generated heat transferred to low 

temperature hot water loop for radiant heating.

Heat
rejected to 
atmosphere.

Chiller bypassed 
or reduced during

periods of 
economizer cooling

Process steam
for sterilization, 
humidification
and cooking

COOLING
Chiller extracts heat though a chilled water loop and transfers the 
absorbed heat to a second water loop for dispersal.  Economizer 

cooling in effect when condensed water at cooling tower is season-
ally cooler than required chilled water temperature.

COOLING 
TOWER

STEAM
GENERATORS

Climate and system 
imposed loads.

CHILLERSBOILERS

HEAT 
EXCHANGER

POTABLE WATER
HEATER

ENERGY CONSUMED:
Electricity or Natural Gas

ENERGY CONSUMED:
Electricity or Natural Gas

DISTRIBUTED HEAT GENERATION PLANT

Enhanced Heat Recovery
Chiller Plant

Ground Coupled 
Heat Pump Plant

Heat extracted from 
exhaust air.

Climate and system 
imposed loads.

COOLING & HEATING
Chiller extracts heat though a chilled water loop and transfers to a second 

water loop to return to the building for heat and potable hot water.

ENERGY CONSUMED:
Electricity

Excess heat transferred to 
additional chillers and 

cooling towers.

Heat added 
as needed

SUPPLEMENTAL
COOLING 
TOWER

SUPPLEMENTAL 
BOILERS HEAT RECOVERY

CHILLERS

ENHANCED HEAT RECOVERY CHILLER PLANT

SUPPLEMENTAL
CHILLERS

Ground Coupled Heat Pump

Enhanced Heat Recovery Chiller A3Enhanced Heat Recovery Chiller

 Distributed Heat Generation

Northern Climate Zones

Southern Climate Zones
De-Coupled  System with

DOAS and Displacement Ventilation

Conventional Central Plant
Conventional VAV SystemNorthern Climate Zones

Southern Climate Zones

Architecture Building Mechanical Plant

BOREFIELD

Heat extracted 
through a water loop 

to heat pumps in 
COOLING mode.

Excess heat transferred 
to cooling towers.

Heat rejected to 
ground for storage.

Heat added through 
a water loop from 

heat pumps in 
HEATING mode.

Heat extracted from 
ground storage.

HEAT PUMPS

ENERGY CONSUMED:
Electricity

Climate and system 
imposed loads.

SUPPLEMENTAL
COOLING 
TOWER

GROUND COUPLED HEAT PUMP PLANT

Ground Coupled Heat Pump

Enhanced Heat Recovery Chiller
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 Distributed Heat Generation
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DOAS and Displacement Ventilation
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•	Program	–	225	beds,	477,000	SF
•	Window	to	wall	ratios	–	30%

•	Program	–	225	beds,	477,000	SF
•	Window	to	wall	ratios	–	30%
•	Facade	area	double	that	of	Scheme	A	to	achieve	daylight

PRELIMINARY OUTCOMES
STUDY LOCATIONS, PROCESS AND OUTCOMES

Peer Review
Group Meetings
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EUI Results
Schemes A & B
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