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[bookmark: _Toc197290682]
[bookmark: _Toc233630509]Instructions
Template Instructions to the engineering firm and/or Design Team:
The intent of this document is to provide an outline for the basis of design and should be used as a reference document during the planning and design. It is also meant to supplement program guidelines with specific design requirements. Please refer to the program guidelines regarding specific design requirements.
All text in brackets < > are either: 
Notes that should be removed from the report,
Placeholders to show where to insert project-specific information, or 
Sample text to demonstrate what type of project-specific information needs to be inserted.
Please make sure to:
Replace all of these placeholders with project-specific text,
Delete all brackets
Delete these and all other instruction.
Edit this template as applicable for your project.



[bookmark: _Toc197290683][bookmark: _Toc233630510]Disclaimer
<Design Team to add company disclaimer, if desired, or delete section>

[bookmark: _Toc197290684][bookmark: _Toc233630511]Introduction
[bookmark: _Toc197290685][bookmark: _Toc233630512]Purpose of the Basis of Design
This document presents a Basis of Design (BOD) for <Project Name>, developed as part of the <Program Name>.
The BOD outlines the design team’s technical approach and decision-making rationale used to meet the Owner’s Project Requirements (OPR) (if applicable), with a particular focus on energy conservation measures (ECMs).
The BOD serves as a foundational reference for the design, construction, and verification teams to understand the assumptions, criteria, and systems selected to meet project goals. It supports alignment across stakeholders and provides documentation of design intent to support future commissioning and operations efforts
[bookmark: _Toc197290686][bookmark: _Toc233630513]Basis of Design Scope
This BOD includes all major building systems relevant to ECMs (including mechanical, electrical, plumbing, and controls), and provides space for the design team to document the selected systems, performance targets, design assumptions, and key calculations.
The BOD describes how each system supports owner requirements and project goals, including considerations related to efficiency, integration, code compliance, maintainability, and lifecycle cost. This document also includes placeholders for describing alternative approaches evaluated and the rationale for final decisions.
[bookmark: _Toc197290687][bookmark: _Toc233630514]Basis of Design Objectives
The Basis of Design provides a clear and traceable link between the project scope and the resulting design. Key objectives of the BOD include:
Documenting system-level strategies that achieve the energy performance goals of the project and the <Program Name>.
Providing transparency in design assumptions, criteria, and decision-making.
Facilitating coordination among the design, commissioning, and construction teams.
Supporting post-occupancy performance evaluation and future system modifications.
This BOD is intended to complement, not duplicate, other required design documentation such as specifications, equipment schedules, and design drawings. It should be treated as a living document and updated throughout the design process to reflect final design decisions.
[bookmark: _Toc197290688][bookmark: _Toc233630515]Building Information

	Component
	Description

	Project Name
	<Project Name>

	Project Type
	<New Construction / Existing Building Renovation>

	Facility Area
	<Total Square Footage> SqFt

	Facility Type
	<Facility Type (e.g., Office, Retail, Hospital, Laboratory)>

	Year Constructed
	<Anticipated or Actual Year> 

	Stories Above Grade
	<Number of Stories>

	Basement Level
	<Yes/No — Partly or Completely Below Grade>

	Structural System
	<Steel Frame / Concrete / Mass Timber / Other>

	Building Envelope
	<Wall and Roof Construction Types, Window Systems, U-Values, SHGC, Areas>

	HVAC System Overview:
	<Description of HVAC Systems — Packaged Units, Central Plant, VAV Systems, DOAS, etc.>

	Lighting System Overview:
	<Description of Lighting Systems — LED Fixtures, Controls, Daylighting Integration, etc.>

	Building Automation System:
	<System Name, Key Features, Integration with HVAC and Lighting>

	Hours of Operation
	<Hours per day, days per week>

	Occupant Types and Peak Occupancy
	<Office Staff, Students, Visitors, Patients, etc.; Approximate Peak Headcount>

	Special Occupancy Loads / Requirements
	<Server Rooms, High-Density Spaces, 24/7 Operation, etc.>

	Major Equipment and Special Spaces
	<Data Centers / Server Rooms>
<Commercial Kitchens / Food Service Areas>
<Walk-in Coolers / Freezers>
<Laboratories / Clean Rooms>


[bookmark: _Toc233281587]Table 1. Building Information
[bookmark: _Toc197290689][bookmark: _Toc233630516]Key Measures and Systems 
All ECMs, and systems affected by ECMs, are included in the Basis of Design. A summary of the measures and affected systems is included below. 
<Insert summary table of ECMs including name, description, quantities, efficiencies, savings, and costs>
Additional systems incorporated in the BOD, but are not directly associated with the ECMs above include:
<System 1>
<System 2>
<System 3>
[bookmark: _Toc197290690][bookmark: _Toc233630517]Applicable Codes, Standards, and Guidelines
Creating a BOD involves following a range of codes, standards, and guidelines that support the quality, safety, and performance of the systems being designed and  installed. The regulatory bodies and references listed below must be followed to maintain compliance with industry standards, safety protocols, and legal requirements, contributing to a successful and efficient commissioning process.
	Code Type
	Applicable Standards

	Building and Energy Codes
	New Jersey Uniform Construction Code (UCC) — (N.J.A.C. 5:23)
International Building Code (IBC) 2021 Edition — (adopted with NJ-specific amendments)
International Energy Conservation Code (IECC) 2021 Edition
ASHRAE Standard 90.1-2019 
New Jersey Rehabilitation Subcode — (N.J.A.C. 5:23-6)
<Add or remove standards as needed>

	Mechanical, Electrical and Fire Codes
	International Mechanical Code (IMC) 2021 Edition
National Electrical Code (NEC), NFPA 70 – 2023 Edition
International Fire Code (IFC) 2021 Edition
NFPA 72 – National Fire Alarm and Signaling Code, 2022 Edition
<Add or remove standards as needed>

	Additional ASHRAE Standards
	ASHRAE Standard 62.1-2022 — Ventilation for Acceptable Indoor Air Quality
ASHRAE Standard 55-2020 — Thermal Environmental Conditions for Human Occupancy
<Add or remove standards as needed>


[bookmark: _Toc233281588]Table 2. Applicable Codes, Standards, and Guidelines

[bookmark: _Toc197290691][bookmark: _Toc233630518]Design Criteria
	Component
	Design Criteria

	Location
	<City, State>

	Outdoor Design Conditions
	Summer: <XX> °F Dry Bulb / <XX> °F Wet Bulb
Winter: <XX> °F Dry Bulb

	<Space Type 1> Indoor Design Conditions
	Summer: <XX> °F ± <XX> °F Dry Bulb / <XX>% ± <XX>% RH
Winter: <XX> °F ± <XX> °F Dry Bulb

	<Space Type 2> Indoor Design Conditions
	Summer: <XX> °F ± <XX> °F Dry Bulb / <XX>% ± <XX>% RH
Winter: <XX> °F ± <XX> °F Dry Bulb

	<Space Type 3> Indoor Design Conditions
	Summer: <XX> °F ± <XX> °F Dry Bulb / <XX>% ± <XX>% RH
Winter: <XX> °F ± <XX> °F Dry Bulb


[bookmark: _Toc233281589]Table 3. Design Criteria


[bookmark: _Toc197290692][bookmark: _Toc233630519]Design Information <NC Only>
<This section is intended for new construction projects only. It documents the design criteria, assumptions, and selected strategies for each major building system based on the scope of work, owner’s project requirements (if applicable), applicable codes and standards, and best engineering practices.
Design teams should complete the following subsections with project-specific information and reference supporting documentation as needed. Sections may be deleted if not applicable to the scope of work. Similarly, sections may be added if they are not covered below.>
[bookmark: _Toc197290693][bookmark: _Toc233630520]Outdoor Air and Ventilation
Outdoor air ventilation rates (cfm/person, cfm/sf):
Standards used (e.g., ASHRAE 62.1)
Economizer strategy and control type
Demand control ventilation (if applicable)
[bookmark: _Toc197290694][bookmark: _Toc233630521]Indoor Environmental Conditions
Temperature and humidity setpoints by space type (cooling/heating)
Pressurization strategy by zone
Special indoor air quality or comfort criteria
Acoustic or vibration requirements (if applicable)
[bookmark: _Toc197290695][bookmark: _Toc233630522]Heating and Cooling Load Assumptions
Peak cooling and heating loads (building total and per zone)
Internal load assumptions:
a) Occupancy density
b) Lighting power density
c) Plug/process loads
Envelope performance criteria (U-values, SHGC, air leakage)
Diversity factors and load reduction strategies
Software used for load calculations and modeling assumptions
[bookmark: _Toc197290696][bookmark: _Toc233630523]Plant-side Mechanical Systems
Type and capacity of central heating/cooling plant (chillers, boilers, heat pumps, etc.)
Redundancy and N+1 strategies (if applicable)
Primary/secondary pumping configurations
Energy sources and efficiency targets
Equipment sequencing and staging logic
[bookmark: _Toc197290697][bookmark: _Toc233630524]Air-Side HVAC Systems
Type of air distribution (VAV, CAV, DOAS, fan coil units, etc.)
Zoning approach and control strategy
Air filtration and treatment requirements
Integration with energy recovery (if applicable)
Terminal units and zone-level control
[bookmark: _Toc197290698][bookmark: _Toc233630525]Building Automation Systems (BAS)
BAS platform and integration capabilities
Points of control and monitoring per system
Sequences of operation for key systems
Alarm and trend logging strategy
Cybersecurity and remote access provisions
Interfacing with fire alarm, security, lighting, and metering systems
[bookmark: _Toc197290699][bookmark: _Toc233630526]Distribution Systems
Hydronic distribution layout and flow strategy (constant vs. variable flow)
Ductwork system pressure classes and zoning
Pipe/duct insulation requirements
Balancing approach and Testing and Balancing (TAB) planning
Future capacity considerations (if any)
[bookmark: _Toc197290700][bookmark: _Toc233630527]Motors and Motor Controls
Motor horsepower ranges, efficiencies, and applications
Use of variable frequency drives (VFDs)
Integration with BAS
Soft start or power factor correction strategies (if any)
[bookmark: _Toc197290701][bookmark: _Toc233630528]Lighting Systems
Lighting design levels by space type (fc or lux)
Lighting control strategies (occupancy, daylight harvesting, network lighting controls, zoning)
Fixture types, efficacy, wattage
Space-by-space or building area LPD
Integration with BAS or stand-alone control system
[bookmark: _Toc197290702][bookmark: _Toc233630529]Power Distribution
Voltage distribution (main service, transformers, panelboards)
Emergency power strategy and loads
Receptacle zoning for energy code compliance
Electrical metering and submetering provisions
[bookmark: _Toc197290703][bookmark: _Toc233630530]Emergency Power Systems
Generator sizing, fuel type, and runtime capacity
Critical vs. life safety vs. standby load segregation
ATS configuration and sequencing
Load shedding strategies (if any)
[bookmark: _Toc197290704][bookmark: _Toc233630531]Miscellaneous Systems
Elevator and escalator design parameters
Kitchen/process equipment HVAC integration
IT/server room cooling strategies
Waste heat recovery or preheat systems
Renewable energy systems (PV, solar thermal, etc.)
[bookmark: _Toc197290705][bookmark: _Toc233630532]Fire and Life Safety Systems
Fire suppression system type (wet, dry, pre-action, clean agent, etc.)
Water storage and pump sizing (if required)
Fire alarm system integration and notification devices
Fire/smoke damper and smoke control strategy
Interface with BAS and emergency systems
[bookmark: _Toc197290706][bookmark: _Toc233630533]Plumbing Systems
Domestic water pressure and booster system design
Water heating systems and efficiency requirements
Hot water recirculation strategy
Sanitary and vent design considerations
Stormwater management and roof drainage
Water conservation measures (e.g., low-flow fixtures, reuse systems)





[bookmark: _Toc197290707][bookmark: _Toc233630534]Energy Conservation Measures
[bookmark: _Toc197290708][bookmark: _Toc233630535]Measure <X> – <Measure Name> 
<Briefly describe the ECM, its objective, and which systems or components it affects.>
[bookmark: _Toc197290709][bookmark: _Toc233630536]Baseline / Existing Conditions
<Description of existing or standard design practice (e.g., code-minimum or pre-retrofit condition)>
<Equipment/system types, sizes, and controls>
<Energy performance characteristics (e.g., efficiencies, operating schedules)>
<Reference to code, standard, or existing building documentation>
[bookmark: _Toc197290710][bookmark: _Toc233630537]Proposed Conditions
<Description of the proposed design or retrofit>
<Selected equipment/system types, capacities, and configurations>
<Expected energy performance improvements (e.g., % efficiency increase, demand reduction)>
<Controls and operational strategies>
<How the design meets or exceeds customer requirements – optional>
[bookmark: _Toc197290711][bookmark: _Toc233630538]Design Assumptions and Rationale
<Key design assumptions (e.g., occupancy loads, operating hours)>
<Alternatives considered and reason for selection>
<Space constraints, phasing, or operational limitations>
<Cost or constructability considerations>
[bookmark: _Toc197290712][bookmark: _Toc233630539]High Level Scope of Work
<Summarize the high-level implementation steps, including demolition, installation, and programming.>
<Example
Set emergency booster pump at required pressure to support building load.
Remove existing booster pump system.
Install new booster pump skid system in each building.
Program the controls to vary motor speed based on flow rate and differential pressure.
Configure the control panel to operate all pumps with a VFD to match demand flow and pressure.
Alternate lead pump operation to balance runtime across all pumps.>
[bookmark: _Toc197290713][bookmark: _Toc233630540]Measure <X> – <Measure Name> 
<Briefly describe the ECM, its objective, and which systems or components it affects.>
[bookmark: _Toc197290714][bookmark: _Toc233630541]Baseline / Existing Conditions
<Description of existing or standard design practice (e.g., code-minimum or pre-retrofit condition)>
<Equipment/system types, sizes, and controls>
<Energy performance characteristics (e.g., efficiencies, operating schedules)>
<Reference to code, standard, or existing building documentation>
[bookmark: _Toc197290715][bookmark: _Toc233630542]Proposed Conditions
<Description of the proposed design or retrofit>
<Selected equipment/system types, capacities, and configurations>
<Expected energy performance improvements (e.g., % efficiency increase, demand reduction)>
<Controls and operational strategies>
<How the design meets or exceeds customer requirements – optional>
[bookmark: _Toc197290716][bookmark: _Toc233630543]Design Assumptions and Rationale
<Key design assumptions (e.g., occupancy loads, operating hours)>
<Alternatives considered and reason for selection>
<Space constraints, phasing, or operational limitations>
<Cost or constructability considerations>
[bookmark: _Toc197290717][bookmark: _Toc233630544]High Level Scope of Work
<Summarize the high-level implementation steps, including demolition, installation, and programming.>
<Example
Set emergency booster pump at required pressure to support building load.
Remove existing booster pump system.
Install new booster pump skid system in each building.
Program the controls to vary motor speed based on flow rate and differential pressure.
Configure the control panel to operate all pumps with a VFD to match demand flow and pressure.
Alternate lead pump operation to balance runtime across all pumps.>


[bookmark: _Toc197290718][bookmark: _Toc233630545]Measure <X> – <Measure Name> 
<Briefly describe the ECM, its objective, and which systems or components it affects.>
[bookmark: _Toc197290719][bookmark: _Toc233630546]Baseline / Existing Conditions
<Description of existing or standard design practice (e.g., code-minimum or pre-retrofit condition)>
<Equipment/system types, sizes, and controls>
<Energy performance characteristics (e.g., efficiencies, operating schedules)>
<Reference to code, standard, or existing building documentation>
[bookmark: _Toc197290720][bookmark: _Toc233630547]Proposed Conditions
<Description of the proposed design or retrofit>
<Selected equipment/system types, capacities, and configurations>
<Expected energy performance improvements (e.g., % efficiency increase, demand reduction)>
<Controls and operational strategies>
<How the design meets or exceeds customer requirements – optional>
[bookmark: _Toc197290721][bookmark: _Toc233630548]Design Assumptions and Rationale
<Key design assumptions (e.g., occupancy loads, operating hours)>
<Alternatives considered and reason for selection>
<Space constraints, phasing, or operational limitations>
<Cost or constructability considerations>
[bookmark: _Toc197290722][bookmark: _Toc233630549]High Level Scope of Work
<Summarize the high-level implementation steps, including demolition, installation, and programming.>
<Example
Set emergency booster pump at required pressure to support building load.
Remove existing booster pump system.
Install new booster pump skid system in each building.
Program the controls to vary motor speed based on flow rate and differential pressure.
Configure the control panel to operate all pumps with a VFD to match demand flow and pressure.
Alternate lead pump operation to balance runtime across all pumps.>



[bookmark: _Toc197290723][bookmark: _Toc233630550]Owner Acknowledgement
The Owner (or Owner’s Representative) has reviewed the Basis of Design and associated Energy Conservation Measures described in this document. By signing below, the Owner acknowledges that the proposed design strategies align with the project goals and scope of work to the best of their understanding at this stage of design.

Owner Name: 		<Owner’s Name>
Title/Organization:		<Title / Organization>
Signature: 			_____________________________
Date: 				<XX/XX/20XX>
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<Project Name>
[Date] | [Project Reference]
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