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Volvo Group North America Energy Milestones
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Volvo Group North America Energy Program Focus

Source: Aly Shawky, Director Energy Management, Entegreat
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Energy Treasure Hunts

• Focus on operational and 
behavioral opportunities
• Turning off equipment 

when not in use
• Changing set points 
• Automating shutdowns
• Reducing load on the 

equipment
• Begin during idle/partially idle 

time periods to identify waste

Source: DOE
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Energy Treasure Hunts vs. Energy Assessment
Treasure Hunt
▪ Continuous process (repeat 

annually, quarterly . . . )
▪ Internal resources
▪ Focus on operational 

opportunities

Assessment
▪ Standalone event
▪ External resources
▪ Focus on system performance 

and technology

Treasure Hunts Assessment

No 
Cost

Low 
Cost Capital Source: DOE



Volvo GroupVolvo Group

Advantages of a Treasure Hunt
• A Treasure Hunt Exchange encompasses both training and a 

“hunt”
• Does not require sophisticated technical analysis
• Calculations are (relatively) simple
• Can be applied by employees of varying disciplines
• Train selected participants to facilitate future treasure hunts

• A three day activity – at completion, the facility has sufficient 
information to execute identified opportunities and an employee 
who can facilitate future treasure hunts within the organization

• Opportunities/ideas are solicited from many disciplines and can be 
replicated across similar processes and businesses

• The Treasure Hunt process can be replicated and repeated
Source: DOE
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90% of opportunities identified have < 1 year paybacks

Source: DOE
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Typical lighting opportunities

• Turn off excess lighting where possible. During a treasure hunt, 
experiment by turning off lights and then measuring the available lumens.

• At infrequently occupied areas, implement shut down procedures or install 
occupancy sensors.

• Identify unnecessary lighting.  Robots do not need light to work. 

• Retrofit lighting with more efficient technology.

• LED can save more on maintenance than energy in some applications.

Source: DOE
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Typical HVAC opportunities

Cooling Towers

• Match tower capacity with process requirements – less active cooling may 
be needed during night, colder seasons, and non production

• Check for throttled pumps /opportunities for VFD

HVAC / Makeup Air / Comfort Cooling

• Use programmable thermostats to optimize cooling schedule, particularly 
in non 24/7 areas such as offices, warehouses, partial production areas

• Challenge temperature set points

Source: DOE
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Heat Loss – example 1

Saving Opportunity:
Implementation cost:
Payback:

$3,975
$1,500
4 
months
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Heat Loss – example 2

Savings: $5,043.68 /Year
Implementation: $10,000
Payback Period: 1.98 yrs.

178 ft2 of air gaps to environment
- Overhead door gaps
- Man door gaps
- Wall openings

32ft/min flow average 
50ft/min flow on windy day

Currently there are areas where outside air is being let in due to the 
facility negative pressure. We propose to seal these leaks with dock 
seals and insulation.     
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Outline

• Why do we care about air leakage?

• Web-based tool to estimate energy savings associated with air tightness

• Some examples
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Buildings Use a Lot of Energy

40% of all energy and 75% of all 
electricity used in the US

Source: U.S. Department of Energy
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Windows and Building Envelope R&D ET Roadmap

Source: Research and Development Roadmap: Windows and Building Envelope

https://www.energy.gov/eere/buildings/downloads/research-and-development-roadmap-windows-and-building-envelope
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Windows and Building Envelope R&D ET Roadmap

(R) Residential    (C) Commercial Opaque building envelope Windows
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Web-Based Energy Savings Calculator for Building 
Envelope Air Tightness
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Air Leakage Calculation is Not a Trivial Task 
CONTAM – Multizone Software
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Energy and Cost Savings Depend on …

• Air leakage rates
• Weather
• Building type
• HVAC efficiency
• Energy and demand price
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Challenges

• Air leakage rates depend on multiple variables
– Envelope airtightness
– HVAC system operation
– Occupancy 
– Weather
– Stack effect

• Typical assumptions
– Constant leakage rate
– Leakage rates from simplified algorithms

Under- or over-
estimated energy use 
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Overview

• An easy-to-use online tool using the simulation results of 
the best-in-class building energy simulation tool EnergyPlus 
and the whole building airflow simulation tool CONTAM.

• Online calculator estimates the potential energy and cost 
savings + reduction in moisture transfer from improvements 
in airtightness.

• Further increase market penetration of air barriers. 
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Calculations Flow

Potential Energy and Cost Savings + Reduction in Moisture Transfer 

User Specified
• City
• Building type
• Footprint area

• Before / after retrofit 
airtightness

• Energy rates

Pre-Run Simulations of DOE Commercial Prototype Buildings

Pre-Run Results
Air leakage rate and energy use as a 
function of envelope airtightness

EnergyPlus
• Building Details
• Weather
• Hourly infiltration rates from 

CONTAM

Hourly infiltration rates

CONTAM
• Envelope airtightness
• Building details
• Weather
• HVAC/ventilation airflow rates

Max HVAC/ventilation airflow rates

EnergyPlus
• Envelope airtightness
• Building details
• Weather
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Easy to Find
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The Tool
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Easy to Use
User Inputs
• Location
• Building type
• Floor area
• Envelope airtightness
• Energy rate
• Can switch between IP and 

SI units
• Descriptions of the input 

parameters are available
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Locations
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Building Types

• DOE commercial prototype building models
• ASHRAE 90.1-2013 compliant
• 16 building types
• 3 building types (standalone retail, medium office, and mid-

rise apartment) in the first-phase (28.6% of commercial 
building footprint)

• 4 building types (High-Rise Apartment, Hospital, Large Hotel, 
and Secondary School) in the second-phase (27.8% of 
commercial building footprint)
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DOE Commercial Prototype Building Models (ASHRAE 90.1-2013) 
Used

Building Total Floor Area, ft2 Number of Floors Construction Volume 
Weights

Standalone Retail 24,695 1 15.3%
Mid-Rise Apartment 33,700 4 7.3%
Medium Office 53,600 3 6.0%
High-Rise Apartment 84,360 10 9.0%
Hospital 241,410 5 3.4%
Large Hotel 122,132 7 (including  basement) 5.0%
Small Hotel 43,200 4 1.7%
Large Office 498,600 13 (including  basement) 3.3%
Small Office 5,500 1 5.6%
Outpatient Healthcare 40,950 3 4.4%
Restaurant Fast Food 2,500 1 0.6%
Restaurant Sit Down 5,502 1 0.7%
Stripmall 22,500 1 5.7%
Primary School 73,960 1 5.7%
Secondary School 210,900 2 10.4%
Warehouse 49,495 1 16.7%
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Energy Costs

•Select the default values
– Electricity and natural gas for US cities: U.S. EIA
– Energy prices for Canada: rates used to develop the National 

Energy Code of Canada for Buildings 2011(NECB 2011)
• User-defined electricity and natural gas prices

https://www.eia.gov/electricity/sales_revenue_price/
https://www.eia.gov/dnav/ng/ng_sum_lsum_a_EPG0_PCS_DMcf_a.htm
http://www.nrc-cnrc.gc.ca/eng/publications/codes_centre/2011_national_energy_code_buildings.html
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Example
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Calculator Input
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Calculator Output
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Questions
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Group Leader
Energy Efficiency Research & Analysis Group
Energy & Transportation Science Division
Oak Ridge National Laboratory
865-576-3590
nimbalkarsu@ornl.gov
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▪ Bert Hill, Volvo Group
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▪ Moderator
▪ Cindy Zhu, DOE
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