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VRF Market Characterization (US and International) 88

 Europe and Asia market share of VRF ~ 80-90% of installed commercial HVAC

systems
* Traditional US HVAC market — central, ducted, hot water — not refrigerant
* US VRF market share
* ~6% but growing rapidly
e QOver 60,000 systems (500,000 tons)



VRF Market Characterization (Regional)
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Commercial Heating System Type — Northeast and Mid-Atlantic (CBECS 2012)
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 Upcoming Regional Data Sources: NYSERDA Commercial Baseline Study (2019), MA & RI VRF Programs



VRF Market Characterization (Regional)
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NYC 80x50 Roadmap

 80% reduction in GHG by 2050 mspace

e City buildings ~ 68% GHG emissions Eml

* Target 82% emissions reductions in buildings | e
 70-75% renewable grid = Lightng

* Deep energy retrofit 100% buildings w/
50-60% high efficiency electric heating

NYC buildings’ heating, cooling and ventilation
* Multifamily ~ 75% GHG emissions
e Commercial ~ 34% GHG emissions

New York City Building GHG Emissions by End Use

Source: NEEP NYC VRF In-Person Meeting Presentation (NYC Sustainability Office) — Dec 2019



VRF Technology and Applications

 Comprehensive heating and
[ [ = Branch
cooling solution = Concte

e Variable capacity to meet
diversely loaded zones

e Can transfer energy to heat
& cool different zones

e Suited for comfort cooling
applications

¢ Spa ce savin gS (Source: 2012 GSA VRF Systems Report / Mitsubishi)
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VRF Performance Metrics, Ratings, and Standards 88

 Minimum Efficiency Standard for VRF - ASHRAE Standard 90.1-2016 Table 6.8.1-10

> 65,000 Btu/h w/o Heat Recovery |11.0 EER; 12.3 IEER 3.3 COP at 47°F
VRF Air-Cooled Heat Pump
<135,000 Btu/h |/ Heat Recovery | 10.8 EER; 12.1 IEER |2-25 COP at 17°F
]
> 135,000 Btu/h w/o Heat Recovery | 10.6 EER; 11.8 IEER
VRF Air-Cooled Heat Pump

<240,000 Btu/h |/ Heat Recovery | 10.4 EER; 11.6 IEER | 3 5 cop at 47°F
w/o Heat Recovery | 9.5 EER; 10.6 IEER [2:05 COP at 17°F
RF Air-Cooled Heat Pump | = 240,000 Btu/h
w/ Heat Recovery 9.3 EER; 10.4 IEER




VRF Performance Metrics, Ratings, and Standards

Advanced specifications and criteria

For air cooled units
Massachusetts | .5 4 tons = $125/ton

(Mass Save) For water cooled units 120 20,0 43
25.4 tons = $125/ton =l&. 220,

For units without heat
recovery z5.4 tons = | Must meet the minimum efficiency ratings established in
$800/ton the ANSI/ASHRAE/IES Standard 90.1-2016 Energy
For units with heat Standard for Buildings Except Low-Rise Residential

Massachusetts recovery z5.4 tons = Buildings
(Clean Energy $1,200/ton
Center)? For units without heat
recovery <5.4 tons =
$800/ton
For units with heat
recovery <5.4 tons =
$1,200/ton
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Refrigerants in VRF Installations
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Factors in net CO2 impact of VRF

VRF system performance

Baseline fuel type and system performance

Carbon content of electricity
GWP of refrigerant
Refrigerant leakage rate
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Source: Calm & Hourahan, 2001



NEEP VRF Market Transformation Strategy NC
(Technical - #1 & 2) Gp

Increase reporting of VRF performance and costs to improve
‘ ‘ models for predicting cost-effectiveness, energy and GHG savings

Support improved test procedures and performance
criteria/standards to enable the promotion of climate-appropriate

VRF
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NEEP VRF Market Transformation Strategy NC
(Technical - # 3) G p

Iy Develop a comprehensive regional strategy for addressing the
climate and safety risks of refrigerants in VRF systems.
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NEEP VRF Market Transformation Strategy NC
(Technical - # 7) G p

Promote integration of existing building management systems and
advanced VRF controls to increase coordination and efficiency
between building heating and cooling systems and other

occupancy type controls.
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NEEP VRF Market Transformation Strategy NC
(Market Development - #4) Cp

- N |ncrease state policy support and program valuation of all energy
m savings and non-energy benefits of VRF

Increase HVAC workforce development and training on proper VRF
design, installation and maintenance.
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NEEP VRF Market Transformation Strategy NC
(Market Development - #5) Cp

Increase HVAC workforce development and training on proper VRF
design, installation and maintenance.
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NEEP VRF Market Transformation Strategy

ne
(Market Development - # 6) Cp

Reduce incremental costs and increased VRF market
transformation through robust, streamlined regional, state and
efficiency program market promotional actions

* (New) 2019-2021 MassSave Plan embraces “Energy Optimization” as a fuel
neutral focus holistically serving customers to reduce energy and costs while

supporting state GHG targets
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Questions / Panel & Workgroup Discussion

Chris Badger
VEIC
Senior Energy Consultant
cbadger@veic.org
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