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Background

§ Multi-zone variable air volume (VAV): widely 
used, often underperforms.

§ Supply air temperature (SAT) reset method 
influences energy, cost, and comfort.
• Common strategies have overcooling issues 

and waste energy due to not considering 
interactions between sources.

 

Current SAT reset strategies are suboptimal.

Big opportunity to improve energy/cost efficiency.
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How CORE works

§ Adjusts SAT based on zone cooling demand 
AND cost tradeoffs.

§ Uses TOU utility rates and real-time load 
conditions.

§ Designed to be simple: implement in 
existing BAS.
• Simplified CORE algorithm: needs less data.

CORE is smarter than traditional resets 
because it actively optimizes cost across all 
loads.

CORE Operation Schematic
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Project overview

Objective 
§ Refine and implement CORE in real buildings.
§ Demonstrate energy/cost savings.
§ Assess implementation challenges.

Methods
§ Field demonstration: Three CA buildings, 
       One NY building.
§ Evaluate energy and cost impact – M&V.

Funding
§ SCE (CalNEXT), NYSERDA, CBE.

MOB-2 demonstration site
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Field demonstration setup

§ Three medical office buildings in CA, one 
classroom/office building in NY (ongoing).

§ Controls contractor implemented 
CORE in supervisory controls layer.

 

MOB-1

Controls contractor 
programed CORE

Supervisory 
layer

BAS

I/O 
mapping

Months of work

MOB-2 MOB-3

Supervisory 
layer

Supervisory 
layer

BAS BAS

Weeks of work 2 hours

Used the same 
program with site 

specific adjustments

Used the same 
program with site 

specific adjustments

I/O 
mapping

I/O 
mapping

§ Compared against existing SAT reset.
§ Randomized daily switching between 

CORE and baseline.
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Demonstration sites

MOB-1 MOB-2 MOB-3

Floor Area 33,000 ft2 49,300 ft2 51,200 ft2

No. of 
AHUs/RTUs 3 RTUs 3 RTUs 2 AHUs

Heating and 
cooling method

Electric reheat,
DX cooling

Hot water reheat,
DX cooling

Hot water reheat,
Chilled water cooling

Existing SAT 
control strategy Warmest-zone based Warmest-zone based Warmest-zone based
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Results: Energy and cost savings

CORE saved HVAC energy and cost in all three buildings.

2-22%
savings in heating, cooling, 

and fan energy.
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and fan energy costs.
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Lessons learned and challenges

Implementation barriers Lessons learned

§ Algorithm complexity for 
controls contractors.

§ Legacy HVAC system issues 
and BAS limitations. 
Opportunity to save energy.

§ Simplified algorithm versions and 
standardized programming libraries 
could speed adoption.

§ Thorough evaluation of existing 
systems and existing building 
commissioning (EBCx) is critical for 
CORE performance and saves 
energy.
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Recommendations

Pair CORE with commissioning and controls 
retrofits.

Package CORE into manufacturer libraries to reduce 
programming burden.
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Next steps

Continue data collection at NY demonstration site, 
conduct analysis: evaluate energy savings

Present CORE to the industry and ASHRAE 
Guideline 36 committee.

Submitted paper for ASHRAE Winter Conference. 
Distribute CalNEXT project Final Report.
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Conclusions

CORE demonstrated 
1-22% energy 

savings and 10-20% 
cost savings in real 

buildings.

Existing building 
commissioning to 

identify and 
resolve issues is 
both vital for the 
performance of 

CORE and can save 
energy on its own.

CORE proves to be a 
scalable, cost-

effective strategy 
for improving HVAC 

performance.
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Q&A

Tharanga Jayarathne
tjayarathne@trccompanies.com

Please join the breakout session 
on Electrifying Heating Systems 
in Buildings.


