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Learning Objectives

• Understand the statutory foundation for applying ASHRAE
Standard 90.1 to state-funded school construction projects in
Alaska and know where these provisions are found within the
Alaska Statutes.

• Learn about the history, purpose, and application of ASHRAE
Standard 90.1 in commercial building design and construction.

• Understand how to use ASHRAE Standard 90.1 and related DEED
tools in the design of state-funded school facilities.

• Recognize the ways in which the use of ASHRAE Standard 90.1
influences mechanical system designs.
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Found on the Alaska Department of 
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https://education.alaska.gov/
facilities/publications/
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(8) set standards for energy efficiency for school construction 

and major maintenance to provide energy efficiency benefits for all 

school locations in the state and that address energy efficiency in 

design and energy systems that minimize long-term energy and 

operating costs.
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Alaska Administrative Code
4 AAC 31.014. Codes and regulations for school facilities 

(a) The chief school administrator shall assure that a new school facility, addition, or major renovation complies with 
applicable facility codes and regulations of the state and with those of the municipality in which the facility is located… 
For purposes of this subsection, the applicable codes and regulations of the state with which facilities, additions, or 
renovations must comply are the 

(1) building code, adopted by 13 AAC 50.020; 
(2) electrical code, adopted by 8 AAC 70.025; 
(3) plumbing code, adopted by AS 18.60.705(a); 
(4) mechanical code, adopted by 13 AAC 50.023; 
(5) ASME Boiler and Pressure Vessel Code, adopted by 8 AAC 80.010; 
(6) fire code, adopted by 13 AAC 50.025; and 

(7) energy efficiency code, consisting of the American Association of Heating, 
Refrigeration, and Air Conditioning Engineers (ASHRAE) Standard 90.1, Energy Standard for 
Buildings Except Low-Rise Residential Buildings, (2016 Edition), and adopted by reference.

Understanding the Statutory Foundation



ASHRAE 90.1 – Energy Standard

Purpose: “To establish the minimum energy efficiency requirements
of buildings other than low-rise residential buildings for 

a. design, construction, and a plan for operation and 

maintenance; and 

b. utilization of on-site, renewable energy resources.” 

• Establishes a baseline of building energy performance to achieve and/

or measure against.

• A building designed to 90.1 requirements is generally accepted as the

standard for minimum energy efficiency performance.

• Used by the US, state and local governments, corporations, code 

development, third party energy rating systems (ex. LEED).

• First developed in 1975 in response to the 70’s petroleum energy crisis.

• “Standard 90.1 has also committed to reaching net zero carbon and net 

zero energy by 2031.”



Graphic found at: https://www.energycodes.gov/infographics



ASHRAE 90.1 – Energy Standard

Contents:

• Prescriptive vs. Performance

• Building Envelope

• HVAC

• Domestic Hot Water

• Power

• Lighting

• Miscellaneous Equipment

• Performance Modeling Requirements

• Information Appendices



ASHRAE 90.1 – Energy Standard

Use the right
Standard…
It’s the one 
on the left

They are 
different!



ASHRAE 90.1 and DEED

Found on the Alaska Department of 
Education and Early Development 
(DEED) website: 
https://education.alaska.gov/
facilities/publications/
ConstructionStandards2022.pdf



ASHRAE 90.1 and DEED

DEED ASHRAE Standard 90.1-2016 Compliance Checklist
• Instructions

• Cover

• Design Plan Review – Interaction between DEED and Designers to confirm compliance.

• Provided with each design deliverable to DEED.

• DEED to provide review comments on specific items.

• Inspection Sheets – DEED backcheck of design and construction to confirm compliance. 

• Not sure how this is used in practice.



Mechanical Design Elements Included
• Boilers

• Furnaces

• Pumps

• Roof Top Units

• Air Handlers

• Water Heaters

• Heat Pumps

• Fans

• Air Conditioning Units

• Insulation

• Controls

• Misc…

ASHRAE 90.1 and DEED – Mechanical Design



Specific Mechanical Design Considerations
• Variable speed pumping

• Air handler energy recovery

• Controls

ASHRAE 90.1 and DEED – Mechanical Design



Specific Mechanical Design Considerations
• Variable speed pumping 

• HVAC pumping systems with three 
or more control valves shall be 
designed for variable fluid flow. (DEED Checklist)
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• Variable speed pumping 

• HVAC pumping systems with three 
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VARIABLE

Specific Mechanical Design Considerations
• Variable speed pumping 

• HVAC pumping systems with three 
or more control valves shall be 
designed for variable fluid flow. (DEED Checklist)

• Power ∝ Speed³ 

• Constant vs. Variable Flow

• Variable Frequency Drive (VFD) Pumps



ASHRAE 90.1 and DEED – Mechanical Design

VFD

Pump

VFD

PumpRemote VFD

Integral VFD



Specific Mechanical Design Considerations
• Air handler energy recovery

• Exhaust air energy recovery on systems 
required by Table 6.5.6.1-1 or 6.5.6.1-2. (DEED Checklist)

ASHRAE 90.1 and DEED – Mechanical Design
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Specific Mechanical Design Considerations
• Air handler energy recovery

• Exhaust air energy recovery on systems 
required by Table 6.5.6.1-1 or 6.5.6.1-2. (DEED Checklist)

• Plan for size, weight, ductwork
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Specific Mechanical Design Considerations
• Air handler energy recovery

• Exhaust air energy recovery on systems 
required by Table 6.5.6.1-1 or 6.5.6.1-2. (DEED Checklist)

• Plan for size, weight, ductwork

• Classrooms vs. Gym & MPR heat recovery
Life Cycle Cost Analysis with Demand
Control Ventilation
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Specific Mechanical Design Considerations
• Controls

Old vs. New

Familiar vs. 
Intimidating

Simple vs.
Complex

ASHRAE 90.1 and DEED – Mechanical Design



What are we to use?!



Specific Mechanical Design Considerations
• Controls

• Individual heating and cooling systems with 
setback controls and DDC shall have optimum 
start controls. (DEED Checklist)

• DEED and ASHRAE do not mandate DDC controls.

• DEED Construction Standards, Section 0831 Control Standards

15. When direct digital control (DDC) systems are provided… 

• ChatGPT: Although ASHRAE 90.1-2016 does not explicitly mandate digital controls in 
every case, its functional requirements for programmability, optimization, and fault 
detection effectively make digital control systems necessary for compliance in most 
modern HVAC applications.

ASHRAE 90.1 and DEED – Mechanical Design



Specific Mechanical Design Considerations
• Controls Advantages

• Remote monitoring and control.

• Trend logs and energy monitoring.

• Adjustable, adaptable, expandable.

• Efficient HVAC operation & energy savings opportunity.

• Controls Challenges

• High first cost.

• Personnel training.

• Expensive servicing.

• Short life – will not last as long as other equipment.

ASHRAE 90.1 and DEED – Mechanical Design



Specific Mechanical Design Considerations
• My Recommendations For DDC

• Develop a district policy/standard for use of digital controls.

• Determine the minimum DDC functionality needed and desired.
• Remote monitoring and alarms.
• Energy recording and reporting.
• Only complicated equipment on DDC.

• Host all schools on a server in a central location – district offices.

• Consider a service contract to keep systems functional and current.

• Include (at lease) annual site visits.
• Negotiate for ongoing training for district staff.
• Expect software upgrades – contractor should make you aware they’re coming.
• Have a third party review the contract.

• Consider other control options.

• VFDs as stand alone controllers – have functionality beyond just speed control.
• Boiler control panels vs. DDC boiler control.

ASHRAE 90.1 and DEED – Mechanical Design



• Alaska School Design and Construction Standards: 
https://education.alaska.gov/facilities/publications/ConstructionStandards2022.pdf

• Instructions for Capitol Improvements Project Funding Application: 
https://education.alaska.gov/facilities/cipforms/2025-04-23_Guidance_CIP-Application-Instructions.pdf

• American Standard of Heating Ventilation and Air Conditioning Engineers Standard 90.1-2016: 
https://store.accuristech.com/standards/ashrae-90-1-2016-i-p?product_id=1931793

• ASHRAE 90.1/IECC Estimated Improvement in Residential and Commercial Energy Codes Graph: 
https://www.energycodes.gov/infographics

• DEED Checklist for ASHRAE 90.1-2016 Compliance: 
https://education.alaska.gov/facilities/docs/ASHRAE90-1-2016_DEED-Checklist.xlsx

• Pump VFD Energy Savings Graph: 
https://op-tec.co.uk/knowledge/using-variable-speed-drives-to-increase-quality-and-reduce-energy-costs

• Variable flow diagram: https://www.cranefs.com/dynamic-balancing/what-is-variable-flow/
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