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Toolkit for Lighting-HVAC Integration

Tuesday April 2, 2025



GoToWebinar Logistics

Chat Pane for technical difficulties

2

Questions Pane about contents



Recording will be available

3



What is the DLC?

• Non-profit

• Lists of high-quality 
energy-efficient  
lighting products
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The DLC is 
supported by 65 
Member programs 
throughout the U.S. 
and Canada.
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Newcomb & Boyd

Ron Berstein

RBCG Consulting
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DesignLights 
Consortium
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Agenda

1. Introduction

2. Explore the Toolkit

3. The Toolkit’s Value for Integration Projects

4. Standardized Digital Protocols for NLC

5. Conclusion

6. Questions and Answers
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Affordable, reliable energy savings
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Efficient LED baseline

Slow NLC uptake
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Powered, Networked, Ubiquitous Occupancy Sensors
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NLC Occupancy Sensors
can inform HVAC controls
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NLC Occupancy Sensors
can inform HVAC controls for 

Occupied Standby Mode.
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Energy use in commercial buildings in 2018 
   Lighting   10% 
   HVAC         52%
   Other        38%

Lighting

CBECS (Commercial Buildings Energy Consumption Survey), US EIA, 2022 
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In suitable buildings, lighting retrofits 
with NLC-HVAC integration save over 20% 

of the whole building energy load.

Deep Savings



Rebates 

Incentives 

Lower Energy Bills
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Large Buildings 
Digital Now 
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50% of commercial square footage,
6% of buildings

50% of commercial square footage,
94% of buildings

Smaller Buildings 
Analog Now, Digital Soon



Building Automation
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HVAC

Lighting

Security

Elevators

Fire Protection

Access 
Control

Shading

Etc.
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betterbricks.com

NLC-HVAC integration



Definitions
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Define “Networked Lighting Control” (NLC)
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Define “Networked Lighting Control” (NLC)
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Define “Networked Lighting Control” (NLC)
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LLLC = sensors on every luminaire 
(Luminaire Level Lighting Control)



LLLC is a kind of NLC
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NLC

LLLC



NLC can be 
on the Internet 
or not
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NLC

On the 
Internet

Off the 
Internet



Some NLCs access the Internet occasionally 
through a phone

25



26

Agenda

1. Introduction

2. Explore the Toolkit

3. The Toolkit’s Value for Integration Projects

4. Standardized Digital Protocols for NLC

5. Conclusion

6. Questions and Answers



27

designlights.org/lighting-hvac-integration/
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Toolkit Goals
These tools will help you

Choose appropriate 
projects

Collaborate 
better

Save energy



Presentation Goals

Suggest changes:

info@designlights.org
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Toolkit Introduction
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Toolkit Files

1 Handbook PDF

2 Decision Tree PDF

3 Case Studies Excel

4 Responsibility Matrix Editable Excel

5 Project Template Editable Word



Handbook Contents
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Decision 
Tree 

Diagram
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A Detail Page for Each Topic
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Case Studies
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Case Study Column Headings

Building Type Lessons Learned

City Project Controls

State HVAC Type

Country Occupancy/HVAC Schedule

Project Size (sqft) Energy Saved

Building Characteristics Payback (Years)

NC, MR, Retrofit (New Construction, Major Renovation, Retrofit) Utility Incentives

Systems Integrated Project Date

Integration Purpose Publish Date

Summary Source Website

Project Decision Drivers/Objectives Additional Website
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Case Study Columns, First Section
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Case Study Columns, Middle Section
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Case Study Columns, Final Section
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Case Study Building Types

• Healthcare

• Higher Education

• Hotel

• Industrial

• K-12 Education

• Office

• Retail
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Project Templates

40



41

Suggest changes to

info@designlights.org

Toolkit Tour
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Toolkit Goals
These tools will help you to

Choose appropriate 
projects

Collaborate 
better

Save energy



43

Agenda

1. Introduction

2. Explore the Toolkit

3. The Toolkit’s Value for Integration Projects

4. Standardized Digital Protocols for NLC

5. Conclusion

6. Questions and Answers
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DLC NLC-HVAC Controls Integration Toolkit
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What Makes Systems Smart?

• Ability to communicate

• Ability to consume or produce “information”

• Ability to react/respond to system changes



Smart Building Systems Key Performance Indicators
Its all about the base...data!

Ability to 
digitize sensors/
actuators signals 

(4-20mA, 0-
10VDC)

Ability to share 
stored historical 
data (network)

Ability to collect 
information 
(real time)

Ability to 
process 

information 
with context 

(analyze)

Ability to make 
decisions 

(report and 
advise, alarm)

Ability to 
compare

(baseline 
evaluate)

Ability to 

validate and 

predict over 

time (trend)

Ability to 
control (take 

action)

Signals Data Information Knowledge Intelligence Wisdom

Increasing data set context = greater value of the data



Definition – Smart Building

A smartly 
designed 
building

• Enhances the performance of the building

• Provides greater ease of operation over its life-cycle 

• Minimize the long-term costs of facility ownership to owners, occupants and the 
environment

• Higher performing building 

• All components of the building are integrated

• Improves operational performance

• Increases occupant comfort and satisfaction

• Provides the owner with systems, technologies and tools for better management

• Minimize energy consumption



Primary Project Goals:
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Operational 
Efficiency

Energy 
Efficiency

Electrification Decarbonization

Reduce Cybersecurity Risks



Building Control System Data

• Building Systems

– HVAC

– Lighting

– Fire

– Refrigeration

– Security/Life Safety

– Energy/Power

– Water/Steam/Gas

– Information Technology

– Plug Load

– Environmental

– Process

• Cross System Data 
Value
• Occupancy

• Alarming

• Events

• Energy usage

• Operational performance

• Process metrics

• Occupant 
comfort/productivity

• GHG/Carbon measurement

• Reliability/Resiliency

More actionable information = greater value, better decisions, better modeling

• Application Integration
• Alarm management

• Work order processing

• Fault Detection/Diagnostics

• Remote access

• Operational analytics

• Predictive maintenance

• Building modeling

• Adaptive control

• Energy Management

• Grid integration

• DECARBONIZATION



Energy efficiency and environmental sustainability 

Reduced operational expense budgets

Greater desire for integration and interoperability

Advancements in front GUIs and analytics tools

Requirements for open system and competitive bidding

Integration of the BAS with the IT infrastructure

Control Systems Framework

Owner
Design 

Engineer
Equipment 

Supplier
Controls 

Contractor

Master 
System 

Integrator

IT and 
Information 

Services

• Alarming

• Scheduling

• Energy Metrics

• Analytics

• Configurable Rules Engine

• Optimization

• Trending, Graphing

• Reporting

• Data Imports and Exports

• Monitoring

• Graphical User Interface

OBJECTIVES COMPONENTS

TEAMS



Control System Design – What’s in the Spec?

• Integration Requirements for All OT Systems
• Monitoring, Alarming, Trending, Management

• Comprehensive BMS Front End Graphics
• Organized according to O&M workflow

• Assign priorities

• Minimize complexity
• Reduce the bells and whistles

• Fancy graphics are nice for the first week

• After that, give me the raw information quickly

• Customizable by O&M staff
• Training on adds, moves, and changes

• Documentation
• Well documented manuals

• Accurate as-built drawings

• Accurate points lists

• Accurate Sequence of Operation documentation

• Commissioning Requirements

• Cybersecurity Policy/Requirements

• Communication Protocol Standards

• Network Architecture, Drawings

• Labeling, Tagging, and Nomenclature
• Site specific requirements
• Provided by O&M, not by vendor or 

contractor
• Part of commissioning validation

• Points Lists
• Standard set of well defined lists
• Identify range, units, types, alarm limits, 

update intervals, etc.
• No custom points, all standard and 

exposed/documented
• Included in spec and in O&M Manuals

• Network Connectivity and 
Responsibilities
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Lighting Zones



54

HVAC Zones
Lighting Zones



One, Unified, System
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CAPEX – Capital Expenditures

OPEX – Operating Expenditures

+

=

Maximum Efficiencies, Optimal Outcomes
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Agenda

1. Introduction

2. Explore the Toolkit

3. The Toolkit’s Value for Integration Projects

4. Standardized Digital Protocols for NLC

5. Conclusion

6. Questions and Answers



Standardized, Certified Digital Protocols for NLC

1. DALI Alliance

2. Bluetooth® NLC

3. DLC’s list of NLC Systems
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0-10V Analog Performance is Unreliable

59

https://www.pnnl.gov/publications/energy-and-operational-impacts-using-0-10v-control-led-streetlights 

PNNL-32949

https://www.pnnl.gov/publications/energy-and-operational-impacts-using-0-10v-control-led-streetlights


Standardized Digital Data: DALI Alliance
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Wired network 

BETWEEN luminaires, 

sensors, wall-stations, 

gateways…

2017

Wireless network 

BETWEEN luminaires, 

sensors, wall-stations, 

gateways…

2021

Wired network 

WITHIN a luminaire: 

drivers, sensors, controllers

(ANSI C137.4)

2019



Standardized Digital Data:
Bluetooth® Networked Lighting Control (NLC) 

Layer

Device

Communication

Radio



Standardized Digital Data:
Bluetooth® Networked Lighting Control (NLC) 

Layer

Device

Communication

Radio



Standardized Digital Data:
Bluetooth® Networked Lighting Control (NLC) 

Layer

Device

Communication

Radio



Bluetooth® NLC  HVAC Integration Options

● Large buildings / buildings with BAS
● Bluetooth NLC to BACnet gateway

● Small buildings / buildings without BAS
● Bluetooth – enabled thermostats
● Direct communication between NLC 

sensors and thermostats



Standardized Data:  
DLC’s list of Networked Lighting Control Systems 
NLC system capabilities relevant to integration
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• Networking of Luminaires and Devices

• Occupancy Sensing

• Cybersecurity

•Remote Diagnostics

•External Systems Integration
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Standardized Data:  
DLC’s list of Networked Lighting Control Systems 



68



Add snapshots

69



70



71
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Agenda

1. Introduction

2. Explore the Toolkit

3. The Toolkit’s Value for Integration Projects

4. Standardized Digital Protocols for NLC

5. Conclusion

6. Questions and Answers
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Toolkit Files

1 Handbook PDF

2 Decision Tree PDF

3 Case Studies Excel

4 Responsibility Matrix Editable Excel

5 Project Template Editable Word
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Toolkit Goals
These tools will help you to

Choose appropriate 
projects

Collaborate 
better

Save energy



Questions?
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designlights.org/lighting-hvac-integration/

• info@designlights.org

• Levin Nock

mailto:info@designlights.org
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