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AGENDA

• Open Systems: 

Open Protocol vs Open-Source vs Open Distribution

• Packaged Controls:  

Pros and cons of Field vs Factory controls

• Equipment Analytics:  

How using analytics can help reduce downtime and labor costs.
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OPEN SYSTEMS

Open Protocol vs Open Source vs Open Distribution
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DEFINITIONS
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Open Protocol: Communication standard that is publicly available for anyone to use, implement, and 
modify.  Typically developed and maintained by an industry group, standards organization, 
or open community to ensure interoperability between different systems, devices, and 
software.

Open Source: Open source is a collaborative software development and distribution model where the 
source code is made publicly available for anyone to use, modify, and share under 
specific licensing terms.  Key aspects include transparent development, community 
contributions, and the freedom to adapt and distribute the software, even as part of other 
products, without discrimination.

Open Distribution: Products are available from any dealer or distributor, or from multiple sources, with 
minimal restriction.  Where a manufacturer will provide distribution rights to many different 
partners who can freely compete.  



OPEN PROTOCOLS

Benefits:

Interoperability between different manufacturers

Members of committee steer development based on 
diverse experience.

Systems that leverage top to bottom open protocol can 
have other manufactures devices on network.

Testing agencies provide certification to protocol.

Drawbacks:

Need Manufactures tools to program and maintain 
system.

Open protocol does not mean anyone can work on any 
system.

Manufactures implementation of new updates/changes 
can be slow (BACN/SC)
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Examples:
Free and Open Licensed



OPEN SOURCE

Benefits:

Managed by a community allowing for quick evolution 
rather than relying on a single companies R&D.

In theory can run in any manufacturer's hardware.

Flexibility in implementation across multiple industries, 
protocols, and vendors.

Vendor Neutral ecosystem for integrating data, devices, 
and systems.

Drawbacks:

In order to commercialize, a manufacturer or vendor 
needs to develop intuitive tools.

Often seen as a tinkerers solution where programming 
skills are needed.

If not picked up by major manufacturers, then there is 
potential to fail. 
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Examples:



OPEN DISTRIBUTION

Benefits:

Multiple vendor options for one platform.

Competitive bidding options.

Freedom to purchase service or support from multiple 
providers.

Drawbacks:

Territorial confusion in specific markets.

You get what you pay for in terms of quality and 
consistency.

Many vendors working on one system. Who did what?

Power struggle between different vendor sources.

Who owns/holds the license or system? 
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Examples:



MANY OPTIONS WHAT IS RIGHT FOR YOU?
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https://www.nexuslabs.online/content/open-source-building-
automation#:~:text=While%20BACnet%20emerged%20out%20of,contracts%20to%20make%20real%20changes.



QUESTIONS

10



PACKAGED CONTROLS

Pros and cons of Field vs Factory controls
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SMACNA PRESENTATION

Mechanical Equipment Controls Options



Packaged Rooftop Unitary Controller with BACnet Interface

Supply Fan
• Fully modulating single zone VAV
• Multi-zone VAV
• Building automation command
• Analog (By others) command signal
• Building static pressure control
• CO2 setpoint
• OA CFM setpoint command

Exhaust Fan
• Building pressure (or any differential)
• OA damper position
• Building automation command
• Analog (ctrls by others)command 

Heat
• Hi Temp rise gas (100F)
• Hi Temp rise electric (80F)
• Optimized dual fuel heat pump 
• Analog (ctrls by others)command 

Dampers
• Building pressure reset
• Building automation command
• Supply fan speed reset
• CO2 Demand Control Ventilation
• Analog (ctrls by others)command 
• Ventilation-Purge

Temperature
• Zone temp control
• Discharge air temp control
• Single zone VAV control
• Suppl air reset based on space, 

BAS, return, OAT, fan speed

Humidity
• HGRH with lvg DX and lvg unit ctrl
• Backup HGRH w/aux heat
• Leaving DX temperature reset

– Stand alone or BAS
• Up to five RH sensors

Please Note:
• This control would sync with the BAS via 

BACnet interface



Refrigeration Only Controls on Packaged Equipment

Commissioning / Unit Set-Up
• Inverter compressor 
• SAF/EF/RF – configure the RPM, CFM, 

speed, Hz
• Expansion Valve
• Defrost (Heat Pump Only)
• Third party will control these features 

with built in safety features from the 
Microtech

Other Features
• Unit Configuration Set-Up
• Service Menus / Manual Control
• Troubleshooting and Fault Codes
• A2L Sensor Included 



Terminal Equipment – Fan Coils / Unit Ventilators Control Options 

Digital Ready terminal strip

• Field Mounted Controls

• Digital Ready

• Factory installed return air, discharge air and 
outdoor air sensors

• Factory installed OA/RA and F/B damper actuators

• Terminal strip wiring allows for easier field mounting 
of controls by others

• Factory Installed MicroTech-II Controls

• Factory integrated and tested controller, sensors and 
actuators

• Stand-alone operation

• Two local peer-to-peer multiple unit control options

• Network control via BACnet MS/TP or LonTalk
communication protocol

LUI (Local User Interface)



Indoor / Outdoor Central Station Air Handlers 

Fan Control Configurations

• ECM fans with integral VFDs

• VFDs mounted and wired on side of unit

DX Cooling

• A2L refrigerant sensor will be included for DX 
applications

End Devices (Factory Installed)

• End devices can be added to these units if the project 
deems it necessary

• Actuators and temperature / humidity sensors are some 
of the main components

• This is not recommended, and if possible, should always 
be avoided 



Control Offering: Chiller Interfaces to Building Automation System

©2025 Daikin Applied

Equipment-level monitoring
and intelligence

Out-of-box system level monitoring and 
control that doesn’t require custom building 
automation system design and programming

-Bacnet MSTP/IP
-Modbus
-Lonmark

Chillers and Other Applied Equipment



Control Offering: for Chillers

• “Deep Dive” into Chillers

• Easy remote oversight, lower maintenance costs

• Ensure uptime and optimal performance for 
occupants

• Unprecedented visibility & analysis - 150+ data 
points 

• Alarm notifications, maintenance reports, HVAC 
trend reports

• Pre-engineered for each serial number

• Factory startup & maintenance – customizable

• Factory and custom alarms

• Tracks and stores all equipment activity 

• Works alongside existing BAS

Dedicated Equipment

©2025 Daikin Applied



Questions?



EQUIPMENT ANALYTICS
How using analytics can help reduce downtime and labor 
costs.
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CURRENT PLAYERS

• Major players developing solutions 
or investing.

• Multiple smaller players with niche 
solutions.

• ‘Others’ – vastly underestimated.

• Third Party suppliers contributing 
to landscape and technology

• Kodelabs
• Copper Tree
• Clockworks
• Facilio
• Brainbox*

• Consolidation through acquisition
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*From BSRIA Building Automation and 
Control System 2025  Report



PLATFORMS WE ARE SEEING
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Traditional Startup



WHAT YOU ARE SEEING
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THE WORLD IS IN FLUX
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01 0302
1. Regulations (GHG/ 

CO2e footprint)

2. Extreme weather

3. Continuously 
changing temp/ 
RH conditions

4. Shift in technology

External 
Environment

1. Effectively manage 
old infrastructure

2. Appropriately 
manage, maintain 
or predict issues 
(assets, controls 
& sensors)

Aging
Assets

1. Reduce energy/ 
maintenance costs

2. Prioritize CAPEX 
effectively using data

3. Manage knowledge 
gaps as people leave/ 
retire

4. Respond actively to 
changing occupancy

Company 
Needs

Skilled Labor Gaps, Technology Shift, Aged Infrastructure and Regulatory Changes 
Driving Customer Needs



THE PROBLEM?
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Making HVAC Operations & Maintenance Better

AI can be used to overcome the complexity involved

Impact of HVAC operations Complexity in optimizing HVAC O&M

Building energy consumption
~40% consumed by commercial buildings

~40% energy use by HVAC

Energy efficient buildings affect health
HEALTHfx Study: $5.8 bn in health and 

climate benefits (2000-16)

Energy efficient buildings affect productivity
COGfx study: Enables ~26% higher cognitive 

scores

Multi-disciplinary technologies 

Multiple brands of equipment

Numerous O&M processes

Different personas involved



KEY ASPECTS OF A PLATFORM

• Continuously learns and improves!

• Starts delivering results immediately

• Works with the As-Is state complementary

• Assumption that data is imperfect
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THE DIFFERENCE
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Scalability: The AIOT platform is connected to over 700,000 HVAC equipment across OEMs

AI-modeling InsightsTraditional FDD Systems

ProactiveReactiveApproach

Preventing the failures in equipment and their 

processes from occurring
Fault Detection and Diagnostics (FDD)Intelligence

What is to be done to prevent something from 

going wrong? 

What went wrong? 

What is the root cause?

Application of 

Intelligence

Multiple stacks and multiple ways of integrationSpecific to one stack, Limited ScaleEquipment supported

Automated & Centralized Onboarding by our 

Operations Teams
Site SpecificOnboarding



FOUNDATIONS OF AN AIOT SYSTEM
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Cloud platform that analyzes 
data, predicts issues, acts 
autonomously and provides 
insights

Artificial Intelligence

Remote operations centers 
with global reach for proactive 
monitoring and field 
coordination

24/7 Command Center

Enable reliable data processing 
& exchange between edge and 
cloud

Connectivity

IoT Devices and 
Automation Hardware
Open protocol hardware that can 
collect data and transmit to the 
cloud, and apply cloud enabled 
automation 

Edge 
Hardware 

Connectivity
Agnostic
Platform 

On-call 
Human 
Expertise

Human 
Expertise



BUSINESS VALUE DRIVERS
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< 14 month
Typical pay back expectation

Near Term ROI
Transformation to a Digital 
Facility Operations

Up to 15%
Operational Savings 
Through Maintenance 
Efficiency

Up to 15%
Energy and Emissions 
Reduction, with Demand 
Cost Consideration

Other areas?



AIOT ASSET MANAGEMENT WORKFLOW
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©2025 Carrier. All Rights Reserved.

AI and IoT Platform

Site Automation Remote Command Center

Data (IoT, 
Weather, etc) + 
Feedback

Autonomous Actions, Insights, 
Recommendations 

AI Assistance, Updates

Remote Actions, Guided 
Field Actions

Insights and 
Recommendations
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QUESTIONS


