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LEED Checklist and Sustainability Update
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HVAC Systems - Follow up



Westwood Hanlon LEED

LEED v4 for BD+C: Schools

Y Project Checklist Project Name: Westwood Hanlon ES

Date: 10.7.20
7 N
8 | 2 |Materials and Resources 13 |

Storage and Collection of Recyclables Required
Construction and Demolition Waste Manaaement Plannina Required
Building Life-Cycle Impact Reduction (RP@2) 5
BPDO - Environmental Product Declarations

Integrative Process
credt  |ntegrative Process

-<|-<w<

Location and Transportation
LEED for Neighborhood Development Location

=

Sensitive Land Protection
High Priority Site
Surrounding Density and Diverse Uses (RP@4)

Building Product Disclosure and Optimization - Sourcing of Raw Materials

Building Product Disclosure and Optimization - Material Ingredients
Construction and Demolition Waste Management

N
0 | Indoor Environmental Quality 16 |
Minimum Indoor Air Quality Performance Requied
Environmental Tobacco Smoke Control Requied
Minimum Acoustic Performance Requied
Enhanced Indoor Air Quality Strategies 2
Low-Emitting Materials

Construction Indoor Air Quality Management Plan

Indoor Air Quality Assessment

Thermal Comfort

Interior Lighting

Daylight

Quality Views

Acoustic Performance

Access to Quality Transit (RP@1
Bicycle Facilities

Reduced Parking Footprint
Green Vehicles

N
| 1 |sustainable Sites 12 |
peres  Construction Activity Pollution Prevention Requred
Pees  Environmental Site Assessment Requred
credt  Site Assessment 1
cedt  Site Development - Protect or Restore Habitat (RP@2) 2
credt  Open Space 1
credt  Rainwater Management 3
credt  Heat Island Reduction 2

1

1

1

AMM—<|-<|-<¢=<—~A

credt  Light Pollution Reduction
credt  Site Master Plan

credt  Joint Use of Facilities Innovation

? N i Innovation: Resonsible Purchasing - Lamps

9 | 0 |Water Efficiency 12 | = Innovation: Economic and GHG Analysis of Mechanical Systems
Peres  Qutdoor Water Use Reduction = [nnovation: Pilot - Integrative Analysis of Building Materials

Pees  |ndoor Water Use Reduction it Innovation: TBD

Prees  Building-Level Water Metering i Innovation: TBD

1 credt  Qutdoor Water Use Reduction LEED Accredited Professional

5 ot Indoor Water Use Reduction

2 credt  Cooling Tower Water Use Regional Priority (max of 4 points) Credit Names have been underlined
1 h

?

9

P o=l =l=]r

credt  Water Metering credt  Surrounding Density and Diverse Uses (RP@4)

? N i« Access to Quality Transit (RP@1)

Site Development - Protect or Restore Habitat (RP@2)
Optimize Energy Performance (RP@8)

Renewable Energy Production (RP@2)

Building Life-Cycle Impact Reduction (RP@2)

| 0 |Energy and Atmosphere 31
pees  Fundamental Commissioning and Verification Required
s Minimum Energy Performance Required
s Building-Level Energy Metering Required X

Fundamental Refrigerant Management Requred
Enhanced Commissioning [ mmn TOTAL Possible Points: 110
Certified: 40 to 49 points, Silver: 50 to 59 points, Gold: 60 to 79 points, Platinum: 80 to 110

Optimize Energy Performance (RP@8 186
. The Green Engineer

Advanced Energy Metering 1
2 TOTAL
3 mmn Sustainable Design Consulting
1
2

[ -<|-<|-<|-<
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Renewable Energy Production (RP
Enhanced Refrigerant Management
Green Power and Carbon Offsets

Demand Response
Certified: 40 to 49 points
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What is a REC?

A REC is a tradeable, market-based
instrument that represents the legal
property rights to the "renewable-
ness"— or all non-power attributes—
of renewable electricity generation.

A REC is issued for every megawatt-
hour (MWh) of electricity generated
and delivered to the electric grid from
a renewable energy resource.

The REC owner has exclusive rights
to make claims about “using” or “being
powered with” the renewable
electricity associated with that REC
and thus avoid the double counting of
the same generation attributes by
another party.

RECs are the instrument used to
substantiate the use of renewable
electricity for both voluntary and
compliance purposes. For voluntary
purposes, consumers such as
residential households and
businesses use RECs to demonstrate
claims of using renewable electricity.
For compliance purposes, RECs are
used to track that utilities are meeting
their state-imposed mandates.



https://www.epa.gov/sites/production/files/2017-09/documents/gpp-rec-arbitrage.pdf

Westwood Hanlon REC Arbitrage

What is a Renewable Energy Certificate?

A REC represents the environmental attributes
of 1 MWh of renewable energy
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Tier 2 Tier 3
Electrical Electrical
kWh/yr| 693,790 kWh/yr| 766,320
REC rate* ($/kwWh)| $ 0.0012 REC rate* ($/kWh)| $ 0.0012
Replacement $/yr| $ 832.55 Replacement $/yr| $ 919.58
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https://www.epa.gov/sites/production/files/2017-09/documents/gpp-rec-arbitrage.pdf

What are Net Zero Energy Buildings?

Currently, practitioners and policy-makers do not have a consensus-based definition of net zero energy, near net zero energy, or
energy positive buildings.

The most commonly referenced definition was developed by the U.S.DOE in 2015 (see Table 1).
Although the U.S. Department of Energy’s (DOE) and the Massachusetts DOER Zero Net Energy Buildings Task
Force’s definitions emphasize the use of renewable energy on-site, many stakeholders view off-site renewables as essential to

achieving net zero energy given limited roof and open space.

Emissions-based targets can be more feasible for existing facilities that have already made significant energy efficiency
investments and/or have a mix of on- and off-site renewable power.

TABLE |: Net Zero, Near Net Zero, and Energy Positive Definitiions
NET ZERO ENERGY NEAR NET ZERO ENERGY ENERGY POSITIVE

An energy efficient building which Buildings that may be designed to achieve | Produce more energy from
generates on-site renewable energy one or more net zero definitions (e.g. net renewables (on- or off-site)
greater than the total amount zero energy or emissions), but may not than needed for energy
consumed on-site.'’ achieve a net zero energy in operations consumption.’
U.S. Department of Energy overy year. '’ Boston Planning and
National Renewable Energy Laboratory Developmaent Agency

Note: Somae “net zero” definitions allow Note: Thero is no official federal definition | Note: In practice, some
off-site renewable energy to be purchased | of near net zero energy facilities that designate

to offset on-site use. The U.S. DOE refers to themselves energy positive
this as Renewable Energly Cortificate— do not use all bullding
Zero Energy Building (REC-ZEB) . Similarly, energy loads in their

some definitions consider “net zero carbon® calculations.’

or “net zero emissions” rather than energy

use for their performance standard. These

standards typically allow for off-site

genaration.
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https://www.nrel.gov/docs/fy10osti/44586.pdf

Westwood Hanlon Energy Performance Requirements

MSBA Requirement: The Project is subject to the MSBA requirements of Project Advisory 41 -
Sustainable Building Design Policy for Green Schools. Since the Project is seeking an additional 2%
reimbursement from the MSBA, the building will need to demonstrate at least a 20% reduction
compared to the base energy code (IECC 2018/ASHRAE 90.1-2016 with MA Amendments). Compliance
for this requirement is enforced through the point total under the LEED for Schools v4 EAc Optimize
Energy Performance credit which uses ASHRAE 90.1-2010 as the baseline. Our understanding is that
projects seeking the additional reimbursement will be required to show at least 14 points (35%
reduction compared to 9o0.1-2010) under the EAc Optimize Energy Performance credit to show
equivalency.

Stretch Energy Code Requirement: Since Westwood is a Stretch Code Community, the Project will be
subject to ASHRAE 90.1-2013 with updated Massachusetts Amendments and must demonstrate at least
a10% EUI reduction, either in site or source energy, to demonstrate energy code compliance.

Source:


https://www.massschoolbuildings.org/building/advisories/Project_Advisory_41
https://www.mass.gov/doc/780-cmr-ninth-edition-chapter-13-energy-efficiency-amendments-as-of-272020/download
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https://www.mass.gov/service-details/qualifying-ground-source-heat-pump-in-the-aps

Unit Diagram 1

HVAC Air:HandIin

ROOF MOUNTED AIR HANDLING UNIT - MIXED AIR DISPLACEMENT VENTILATION SYSTEM w/ UV-C
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Centrifugal - Plenum
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152

5192

42.83

269

18(2)
5900.0 cfm
2.4 insWg
7.5HP
ntrol box door swing:  9.10 ins
eft Door (WxH): 22ins x 66 ins
anel and Cartridge Filter
© re Filter Type Pleated (MERV 8}
rtridge Filter Type Varicel SH
ight Door (WxH): 18ins x 70 ins
Combination Coil
Heating Coil Type: Hot Water
Heating Model: 5WH1402C
Cooling Coil Type: Cold Water
® ooling Model: SWLOB10A
Cooling Total Capacity: 264333.0 Btu/hr
Heating Total Capacity: ~ 231037.0 Btu/hr
Right Door {WxH): 16ins x 60 ins
ccess Section
@ ight Door (WxH): 20ins x 66 ins

16 ins x 66 ins Fan Type: Centrifugal - Plenum
Fan Size (Class) 18 (2)
Air Flowrate 5900.0 cfm
24 ins x 66 ins ® T.S.P: 5.9 insWg
Motor Power 15.0 HP
Pleated (MERV 8) ontrol box door swing:  9.10ins
8ins x 70 ins Right Door (WxH): 24 ins x 66 ins
ﬁccess Section Plenum Section
® ight Door (WxH): 8ins x 66 ins pening Location: Bottom
Energy Recovery Wheel @ pening Size: 24 ins x 38 ins
Model: ECW 606 Right Door (WxH) 20 ins x 66 ins
® Winter Capacity: 387111.6 Btu/hr
Summer Capacity: 145129.6 Btu/hr Opening dimensions shown are for unit only,
ight Door (WxH): 18insx 36 ins refer to curb drawing for duct opening
[eft Door (WxH): 18ins x 36 ins dimensions.
op Recirc Section
© eft Door (WxH): 20ins x 66 ins
ottom Recirc Section
® ight Door (WxH): 20 ins x 66 ins
0 26ins x 66 ins
@ 26ins x 66 ins
© Pleated (MERV 8)
8insx 70 ins
Bottom
© 24ins x 38 ins
24 ins x 66 ins
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MERV-14 VS. MERV-16 FILTRATION

/
Annual Combined o Annual Combined
Option Description Elec. Cons. Utility Anm;z :m“ty kBTU/s f. Expense SaviEnnesrgF”ir((::‘:zta i
(kWh) Cost - (EUI) Savings” g g
1. Design Envelope (Wall Insulation R-24 c.i., Roof
Insulation R-60 c.i., Curtainwall/Windows 0.35 U-
Value/0.40 SHGC, Skylights 0.25 U-Value/0.40 SHGC)
Tier 2. Dgsugn 2. Design l\‘llechanlc.al Systems w/ MERV-14 Filters 693.790 $138.757 $123 20.92 $01.688 39 8%
Building (Refer to Tier 2 Option)
3. Design High-Efficiency Lighting System (0.45
wis.f.)
4. Electric Domestic Hot Water Systems
Annual Combined e Annual Combined
- iz Annual Utilit Energy Cost
Option Description Elec. Cons. Utility oer | KBTUSSS. Expense | o0 i ] J
(kWh) Cost o (EUI) Savings"
1. Design Envelope (Wall Insulation R-24 c.i., Roof
Insulation R-60 c.i., Curtainwall/Windows 0.35 U-
Value/0.40 SHGC, Skylights 0.25 U-Value/0.40 SHGC)
Tier 2 D§S|gn 2. Design l\_nechanlcVal Systems w/ MERV-16 Filters 701.000 $140.199 $124 2114 $93.043 39.9%
Building (Refer to Tier 2 Option)
3. Design High-Efficiency Lighting System (0.45
wis.f.)
4. Electric Domestic Hot Water Systems

”'"mﬂ‘ ’;,u.ﬂmﬂl
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- HVAC System — UV-C technology —— -
- e ——————

/
Potential addition of UV-C system to RTUs

A -
»

Beneﬁts: lower energy, longer wavelength

* UV-C has very short wavelengths and is th g é‘ 5| 3| 3 g
extremely energetic. A g | &5 :

e UV-C, aka Germicidal UV, de-acti z i f L
microorganism DNA/RNA to sto avelen;ot-: (m1)o-'° 0 ot et 102 100 102 10t 10

* UV-C system when placed nec N - .

continuously clean coils, hel
efficiency. Reduces coil clea

*  Minimum fan energy pressu

* Can be unit or duct mounted

* Proven Technology

* Approximate 90%+ kill rate eff
used with high efficiency filter anc
ventilation airflow rates (CO2 demanc
should be over-ridden)

* Industry Test Data available (ASHRAE Standard
185.1)

* Use with High efficiency filter increases
effectiveness (MERV-13 minimum, MERV-14
(preferred by ASHRAE)
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.
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HVAC System — UV-C technoloqy =

Potential addition of UV-C system to RTUs

cons:

Costs:

Additional maintenance costs
Additional precautions must be taken by
maintenance staff to avoid exposure to
and Mercury vapor located in emitte
Under normal operation UV-C sys
expose occupants to UV-C, Mer
or Ozone; However equipment
properly maintained to ensure ¢
Not all manufacturers are equi
of technology and efficiency

First Cost = Approximately $0.70 / SF
Installed

Maintenance Cost = Approximately $0.10 /
SF for emitter inspection/changes (Emitters
last 9000 hours)

Energy Costs = negligible increase energy
cost

Ul q,‘ pw“‘“’



