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Session Overview

• ENERGY STAR & Energy Efficiency 

• Integrating Energy Performance into New and 
Existing Buildings

• Energy Modeling Demonstration

• Target Finder Demonstration

• Federal Recognition

• Available Tools and Resources



that enables organizations of all types 
to achieve their best in energy efficiency

A voluntaryvoluntary
program

(est. 1991 by the EPA)

What is ENERGY STAR?

Recognized by over 70% of U.S. Households 



Offices

K-12 
Schools

HotelsSupermarkets

HospitalsMOBs

Others include: Warehouse, Residence Halls, Courthouses, Financial Centers

Eligible Space Types



• Healthcare Industry spends $8.4 $8.4 
billionbillion* per year on energy

• Existing buildings can be 35%35% more 
efficient (EPA)

• Newly designed buildings can be 50%50%
more efficient (LBNL)

*Source: 2003 EIA CBECS data for healthcare, converted to 2006 dollars 

Energy Use in Healthcare



Hospital A Hospital B

$820,000
$5.42/SF

$720,000
$4.76/SF

120 Beds
150,000 Square Feet

120 Beds
150,000 Square Feet

Missed Opportunities



Hospital A:
• No commitment to energy-efficient 

design 
• Energy modeling not used in decision 

making
• Addressed first costs rather than life 

cycle costs
• Design decisions made purely on 

aesthetics and function
• No energy performance improvements 

post-construction

The Difference…



Hospital B:
• Attention to energy performance 

post-construction
• Assessed performance with 

benchmarking
• Retro-commissioned facility years 

after opening
• Used low-cost O&M 

improvements
• Earned the ENERGY STARENERGY STAR

The Difference…



Hospital B

$720,000
$4.76/SF

120 Beds
150,000 Square Feet

What if Hospital B was Designed to 
be Energy Efficient?

$620,000
$4.13/SF

• Incorporated energy 
efficiency at all design 
stages

• Used energy modeling to  
earn the designation:

• Continued improving post 
construction



The 2030 0Challenge

• All new buildings designed to use 
50% less fossil fuel 

• 60% by 2010
• 70% in 2015
• 80% in 2020
• 90% in 2025
• Carbon-Neutral by 2030

www.architecture2030.org



How Does Your Design Compare?

EPAEPA’’s Target Finders Target Finder
Energy Modeling ToolsEnergy Modeling Tools

Your Design Existing Buildings



Target Finder & Energy Modeling

• Help optimize the building design
• Help prioritize investment in the 

strategies 
• Evaluate energy efficiency
• Allows for national recognition



• Rates the energy 
performance on a 1-100 
scale

• Inputs include basic 
building characteristics

• Estimated annual energy 
consumption
– Energy Modeling Tools

Target Finder
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The rating system overlays a 
1 to 100 scale over national 
data, which gives relative 
meaning to energy use.

Building Energy Use LowestHighest

US EPA Energy 
Performance Rating System



Building Energy UseHighest Lowest
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Sample Acute care 
177 bed facility
280,000 square feet

1052 550 443 183353KBtu/ft2/year

US EPA Energy Performance 
Rating System



www.energystar.gov/newbuildingdesign

Where is Target Finder?





• Computer based tool
• Simulates annual energy 

use of a building
• Methodical and iterative 

process to evaluate 
potential decisions and 
achieve long-term goals

What is an Energy Model?



• eQuest (DOE-2) – Today’s Session
www.doe2.com

• EnergyPlus – a tool of the future
• HAP & Trace (available from Equipment 

Manufacturers)

Energy Modeling Tools



• The Quick Energy Simulation Tool

• It’s FREE and available online 
(www.doe2.com)

• Useful to ALL design team members

• Used at any or all design phases

eQUEST



New Building Design/ExpansionNew Building Design/Expansion
• In all stages of design
• When design changes are proposed

WHY? Educates design decisions 

Existing Buildings/RenovationsExisting Buildings/Renovations
• To identify cost-effective projects

WHY? Maximize whole building efficiency

When do you use these tools?



New Construction/ New Construction/ 
ExpansionExpansion



• Broaden your design team to include staff that 
will use the space

• Review case studies
• Set high energy performance goals
• Select energy modeling software

Pre-Design



Schematic Design
Biggest Opportunities

• Use a simplified model of the building
• Test site and basic design features
• Utilize default values in the model
• Compare alternative scenarios



eQuest Wizard Intro Screen



All Green Inputs are Defaults

All Red Inputs are User-defined

Schematic Design Wizard
Screen 1



Schematic Design Wizard –
Using F1



Schematic Design Wizard –
Custom Footprint



Schematic Design Wizard –
Import CAD File



Full eQuest Mode Intro Screen



Finding Weather File

Simulation

Simulation Complete

Full eQuest Mode –
Simulation Process



eQuest Results



H Shaped BuildingShaped Building

6,090 MWh

14,865 MBTU

5,988 MWh

13,818 MBTU

eQuest Results –
Quick and Simple



InputsInputs
• Building characteristics
• Occupant characteristics
• System characteristics
• Plant characteristics

Design Development

OutputsOutputs
• Monthly consumption by end 

use/ equipment type



• A developed design will have 
location, size and material 
characteristics for:
– Envelope
– Windows & Doors
– Roof
– Foundation

Building Characteristics



Design Development 
Building Envelope Construction



Design Development 
Building Interior Construction



Design Development 
Exterior Doors



Design Development 
Exterior Windows



Design Development 
Exterior Window Shades



Design Development 
Roof Skylights



• Space use and occupant type 
includes the energy use of:
– Activity by spaces
– Outside air
– Lighting schedules
– Temperature settings
– Equipment

Occupant Activity



Design Development 
Activity by Area



Design Development 
Occupied Loads



Design Development 
Unoccupied Loads



Design Development 
Occupant Main Schedule



• Systems is the equipment section of eQuest 
that helps to meet the loads created by the 
envelope and occupant activity with: 
– Heating
– Cooling 
– Ventilation

Systems



Design Development 
HVAC System



Design Development 
HVAC Zone Temperatures and Air Flow



Design Development 
HVAC System Fan Schedules



Design Development 
HVAC Heating and Economizer



Design Development 
HVAC System Deck Resets



Plant

• Plant is the large systems section 
of eQuest that provide energy to 
the HVAC systems that have just 
been defined, and include:
– Chillers
– Boilers
– Cooling Towers



Design Development 
Cooling Equipment



Design Development 
Cooling Towers / Heat Rejection



Design Development 
Chilled Water Control



Design Development 
Heating Equipment



Design Development 
Heating System Control



Design Development 
Water Heating Equipment



1. Load Profile
• Use to prioritize the upgrades by 

largest loads
2. Peak Energy Use

• Use to select the system sizes
• Use to estimate the demand costs

3. Annual Energy Use
• Use to estimate the annual cost

Understanding the Results



Monthly Peak Demand



Annual Energy Consumption



Input Energy 
Use from 

Energy Model

Select Your 
Target Rating 

or Percent



Compare 
your design 

to your 
target.

Change your estimated 
energy use by selecting edit

Target Finder Demonstration
Calculate Rating



Design Development 
Energy Efficiency Measures



Design Development 
EEM Measures



Design Development 
EEM Run Screen



Run Results



Tabular Results



Statement  of Energy 
Design Intent

Total Energy 
Reduction

Target Finder
Check Your Redesign



Design Development 
Modeling Energy Efficiency Measures

Upgrade Measures Used:
• Window area reduction
• Lighting and equipment use reduction when 

the spaces are not occupied
• Daylighting to further reduce artificial 

lighting needs
• Chiller with 0.58 kW/ton instead of 0.68 

kW/ton
• Variable speed chilled water, fans and 

cooling tower



Daylighting

Window Overhangs

Insulation

Design Development 
Modeling Energy Efficiency Measures

.58kW/Ton Chiller

Shade Trees
Window SHGC

Lighting and Equipment

VSD Fan/Pumps



Construction Phase
& Construction Docs

• Finalize construction document design phase with 
a complete energy model

• Ensure construction management team is installing 
designed features

• Model change orders 
– Examine life cycle costs



Energy Modeling in
Existing Building/Renovation



• Modeling Energy Efficiency 
Measures

• Opportunities with plant design
• Looking for synergies across 

building systems
• Translate results for both facility 

management and design
• Justify improvements and upgrades 

to management

Modeling for Existing 
Buildings



How?How?
• Model individual spaces and then add the results 

together
• Monitor and track each buildings by their actual 

utility meters

Why?Why?
• Examine loads for lowest performing spaces or 

equipment
• Look for opportunities to increase usage of under-

utilized resources

Modeling for Existing Campuses



Limited resourcesLimited resources
• Utilize junior staff
• Utilize default values in models during early design 

stages

Complicated processComplicated process
• New tools make it easy
• All design team members can use it

No measure of efficiencyNo measure of efficiency
• EPA’s Energy Performance Rating System

Overcoming Barriers



Design Recognition

Architecture 2030 
Hospital



Energy performance rating of 75 or higher

Satisfy data and eligibility requirements

Obtain PE Verification

Submit application to EPA

Existing Building Recognition



• Download Building Design 
Resources

• Target Finder

• Find Architects – Select 
“Active A&E Firms”

• Financial Value Calculator

• Online Training

More Tools and Resources



• Join ENERGY STAR 
www.energystar.gov/join

• Download Building Design Resources
www.energystar.gov/newbuildingdesign

• For eQuest go to www.doe2.com 

Next Steps



Questions

Brian Dean
Supporting ENERGY STAR

ENERGYSTARHealthcare@icfi.com


