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, Schematic Design Energy Performance Report

EXECUTIVE SUMMARY 

This study is intended to provide early design guidance 
in support of optimizing energy performance, 
answering the questions:

- What are the contributions of the current design
features to energy savings?
- How should energy conservation measures be
prioritized as the design progresses?
- Will the project easily meet LEED v4 energy goals?
- What other opportunities are available for
additional performance improvements?

Goals Performance Summaries

Selected elements of the proposed design contribute to 18% energy cost savings over the LEED 
v4 energy baseline. With additional improvements, savings for the project could exceed 27%.

Compared to the national average performance for high-rise multifamily buildings, the current 
design features are projected to reduce annual greenhouse gas emissions by 19% and could 
reduce emissions up to 28%, nearly halfway towards meeting the current AIA 2030 goal.

Next Steps

pumps. Heat pump heating efficiency should be 
prioritized over increased central boiler efficiency 
improvements.

4. For the envelope, high-performance glazing should
be prioritized over additional insulation for opaque
surfaces. When balancing glazing specifications,
U-value should be prioritized over SHGC.

5. Process energy represents over a third of total
energy consumption, and when the pool and spa are
fully incorporated, this will reduce overall savings
demonstrated. Process energy reduction strategies
should be considered as the design progresses.

- Built Ecology proposes a follow up meeting with the
design team to discuss recommendations, potential
opportunities, and financial feasibility.

- Built Ecology will update model before the end of the
DD phase to incoporate additional design information
and re-benchmark against LEED goals.

- Potential supply-side strategies, including on-site
cogeneration, will be evaluated as target savings are
determined and the load profile is refined.

- Additional process energy savings for the pool and
spa will be assessed once incorporated into the model.

LEED
EA
Prereq.
(5%)

Non-regu-
lated 
energy
(max. 
savings)

AIA 
2030
Goal
(70%)

18%
23% 27%

19%
22%

28%

The project’s minimum energy target is a 5% reduction 
in total annual energy costs relative to the ASHRAE 
90.1-2010 Appendix G baseline, which will comply with 
both the LEED prerequisite and the energy code. 
The proposed design currently demonstrates an 18% 
energy cost reduction.

Background
Built Ecology has created a schematic-level energy 
model based on the design as of Sep-Oct 2017. Where 
parameters have not yet been determined, assumptions 
have been made based on Phase 1 (One Hill South). 
Full details of modeling assumptions are shown on the 
following page and on page 9. 

The building has been split into residential and non-
residential sections and is classified as mixed-fuel 
heating.

Energy conservation measures reference  
High Performance Practices (developed for buildings in 
New York) and select features of the current design.

This report includes demand-side strategies only and 
excludes energy associated with the pools and spa.

Findings and Recommendations

1. All load-reducing strategies should be investigated 
to maximize opportunities for savings. Load reductions 
can be accomplished through a combination of low-
cost measures (such as EnergyStar-rated residential 
appliances), or through an aggressive reduction in one 
area (such as all-LED lighting for corridors and stairs).

2. Both residential and non-residential ECMs should
be pursued. Lighting power reductions in corridors,
stairwells, back-of-house, and amenities are especially
impactful in this study despite the relatively small area
of those spaces in the program.

3. HVAC equipment efficiency should be maximized
through selecting high-efficiency fan motors and heat

Following the principles above, the Design + High 
Performance Practices (HPP) case shown to the right 
improves performance by 5% through incorporating:

- Improved insulation for walls, roof, and glazing
- 10% LPD reductions in all spaces, with vacancy
sensors in BOH and occupancy sensors in amenities
- Low-flow plumbing fixtures
- Hybrid heat pumps (HVAC design alternative #3)

The enhanced design case shown to the right creates 
an additional 4% improvement by including all HPP 
ECMs (except hybrid heat pumps) and the following 
additional low-effort upgrades:

- EC motor WSHPs (HVAC design alternate #2)
- 20% LPD reductions with vacancy sensors in BOH
areas and occupancy sensors in amenity spaces
- 25% LPD reductions for all hard-wired lighting
provided for apartment units 
- 25% parking garage LPD reduction and carbon
monoxide-tied controls for exhaust
- EnergyStar appliances

Potential Additional Savings
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Proposed Design Features 

Of the features in the current design studied in this 
analysis, the building envelope creates a slight overall 
penalty which is outweighed by additional energy-
saving measures. 

The pattern which emerges from these measures 
indicates that load reductions should be prioritized 
to maximize potential savings. Additional lighting 
power density reductions and controls, low-SHGC 
glazing, low-flow water fixtures, and energy recovery 
ventilation all contribute to this goal.

- The higher window-to-wall ratio (WWR) in the 
proposed design increases energy use by 1.4% and cost 
by 1.5%. This appears less significant than other 
buildings, which may be due to the residential use type, 
the massing, and the shading provided by Phase 1.

- The proposed envelope (based on Phase 1 
specifications) is below the baseline minimum, but this 
does not create a significant penalty on energy cost 
performance, indicating that internal equipment and 
glazing drive the overall building loads.

- The proposed water source heat pumps are a high 
efficiency selection, and are able to conserve enough 
energy to overcome the cost penalty associated with 
electric heating. Overall, the HVAC system selections 
contribute the most to energy savings.

- For the purpose of this study, it was assumed that only 
a portion of each residential unit would be provided 
with hardwired lighting, resulting in modest lighting 
savings. If that value was increased, then greater credit 
could be taken for lighting power reductions in the 
model. If no hardwired lighting is provided, no savings 
may be credited to the project.

- Low-flow water fixtures (assuming a minimum 20%
reduction per the LEED prerequisite) have a greater 
impact than improving the efficiency of hot water 
production alone. By reducing water consumption, low 
flow fixtures also lower pumping power and standby 
losses. 
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PRIORITIES AND RECOMMENDATIONS
Influences on Energy Performance

In addition to the proposed design features, this 
analysis investigated a range of values for each 
key parameter included in the previous table. 
These included the recommendations in  
High Performance Practices, the current design 
specifications, and alternates. At least five different 
options were investigated per parameter, with a typical 
range of -20% to +20% improvement over the ASHRAE 
baseline. Each of these parameters are discussed in 
greater detail on the following pages.

These results show that a few key parameters 
determine the project’s energy performance and could 
provide additional opportunities for savings. Others do 
not have a significant impact and can be more flexible.

- Window-to-wall ratios up to 60% were studied. The
energy cost penalty associated with higher WWRs is
2.5% per 10% increase in glazing.

- Non-residential lighting power reductions represent
a significant opportunity. In particular, 24 hour spaces
such as the corridors and stairs provide the best
energy cost savings per watt reduction. An aggressive
LED lighting design could contribute to much higher
savings.

- Five different zone-level options for residential space
conditioning were compared in this study (note that
none of the results to the left incorporate a DOAS
strategy, which softens the associated penalties). An
air source heat pump (ASHP) at the same efficiency as
the packaged terminal air conditioner (PTAC) baseline
incurs a penalty, but a high performance ASHP can
slightly outperform the baseline. Water-source heat
pumps are more efficient than air-source heat pumps,
despite the additional auxiliary energy associated with
the condenser loop. A hybrid system with hot-water
heating replacing the heat pump heating (HVAC Design
Alernative #3) could provide marginal energy cost
savings, but would not save energy consumption.

Note: Results shown in both charts above are based on each feature analyzed as a separate energy conservation measure over the ASHRAE 90.1 baseline
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Each additional energy conservation measure (ECM) 
included in the current design or the High Performance 
Practices but not tied to a variable value was evaluated 
individually.

- Of these, the ERV on the DOAS provides the most 
savings. While the AC units serving non-residential 
spaces are themselves more efficient than the baseline, 
the DOAS ERV provides additional pre-cooling and 
heating benefits to the residential units as well as the 
corridors.  This measure significantly reduces both 
heating and cooling energy for the apartment systems.

- ECMs which reduce equipment loads, such as low-flow 
fixtures, carbon monoxide-tied demand controlled 
ventilation for the parking garage, and EnergyStar 
residential appliances represent the next tier in 
savings. Equipment represents a high fraction of the 
overall energy costs and these strategies translate well 
into direct benefits for occupants. Equipment load 
ECMs are effective because they lower cooling energy 
costs as well. By allowing central equipment cooling 
capacity to be reduced, these measures could also 
create the opportunity for further capital cost savings.

- Lighting controls are more effective for spaces where 
lights would otherwise by on for long periods of time, 
such as the parking garage (where after-hours lighting 
could be reduced) and BOH spaces. Vacancy sensors
(auto-off, manual-on controls) have been shown to 
provide greater savings than occupancy sensors (auto-
off, auto-on controls) and should be favored wherever 
possible.

- The overhang design of the facade does not have
any significant impact on the building’s energy 
consumption. In part, this is because only some floors 
are shaded, but it is likely that this low impact is linked 
with the overall low envelope-driven loads shown 
previously. 

The overhangs may provide thermal and visual 
comfort benefits outside of energy cost savings, 
especially for the corner apartments, and could also 
result in reduced equipment size requirements.

, Schematic Design Energy Performance Report

STANDALONE ENERGY CONSERVATION MEASURES
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Parameter Units 90.1-2010 Proposed Design
ENVELOPE

Ext. Wall R-Value
ºF-ft2-
hr/btu 15.625 R-13*

Ext. Roof R-Value
ºF-ft2-
hr/btu 31.25 R-25*

U-0.38* (Residential)
U-0.42* (Storefront)
0.27* (Residential)
0.26* (Storefront)

Window-to-Wall Ratio % 40% 47.50%
Exterior Shading None 0', 1.5', 3' setbacks
Loads
Exhaust Fans kW 45.295
Elevators kW Excluded
Plug Loads W/ft2

Enclosed Office W/ft2 1
Lobby W/ft2 0.65
Apartment Misc. W/ft2 0.82
Corridor W/ft2 0.2
Mech/Elec W/ft2 0.59
Lounge W/ft2 0.72

Exercise/Spa W/ft2
1.0 (Note - Pool energy has been 

excluded)
Parking Exhaust W/ft2 0.9

Garage CO 50% Same as baseline
Residential Kitchen 
Equipment W/sf 1.0 overall (0.7 electric) 1.0 overall (0.7 electric)
HVAC: Equipment Summary

Mixed Fuel Sources - Fossil Fuel 
Baseline

Residential: System 1 - Constant-
volume PTAC with HW fossil fuel Residential: WSHP with DOAS

Non-Residential: System 5 - Packaged 
VAV with DX cooling, HW fossil fuel 

heating
Non-Residential: Water-cooled VAV 

with hydronic heating
Spa/Fitness: System 3 - Packaged RTU 

with DX cooling, furnace heating 
(Exeception G.3.1.1.b)

DX Heating Efficiency COP N/A WSHP: 4.9
PTAC: 2.78 WSHP: 4.2

VAV: 2.81-3.22 DOAS: 3.8*
RTU: 2.87 VAV: 4.13-4.2*

Boiler Efficiency % Et 80% 92%*
Exhaust Air Energy 
Recovery

Required for first floor only (35% OA 
fraction, >5,500 cfm)

On DOAS unit, 80% cooling; 81.4% 
heating*

HVAC: Airside
Total Supply Airflow 294,280 (autosized) 246,750 (autosized)
Ventilation OA per ASHRAE 62.1 per ASHRAE 62.1
Infiltration Method Flow/Ext Surface Area Flow/Ext Surface Area

Same as proposed

EER 
(COP)DX Cooling Efficiency

0.42
Btu/ºF-ft2-

hrGlazing U-Factor

System Type

0.40.0 - 1.0Glazing SHGC

Energy modeling is a comparative exercise that 
predicts energy performance improvements 
relative to a standard baseline, based on measures 
within the design and construction team’s control. 
Actual performance of the building will differ due 
to variations such as occupancy and maintenance, 
weather patterns, and various industry standard 
assumptions and simplifications within the modeling 
tool. The energy model will continue to be updated 
throughout the design process, and as the model is 
refined to reflect new design details and submittals, all 
results shown are subject to change. 
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DETAILED INPUT TABLES
Parameter Units 90.1-2010 Proposed Design

Infiltration Rate cfm/sf 0.06 0.06
Ventilation Control Required for amenity spaces Required for amenity spaces

Fan Control Type
Constant for PTACs and RTU, 

variable for VAVs
Cycling for PTHPs, constant for 

DOAS, variable for AC
Airside Economizer 28 Btu/lb shutoff Same as baseline

Waterside Economizer
HW Reset: 180º at 20º OA and 

below, 150º at 50º OA and above Same as baseline
HVAC: Waterside
Condenser Loop 
Setpoint Temperature ºF 60 - 85
Condenser Loop ∆T ºF 15
Cooling Tower Type Single speed
Cooling Tower 
Configuration 2 cells
Condenser Loop Pump 
Power W/gpm 26
Hot Water Loop 
Setpoint Temperature 180 180
Hot Water Loop ∆T 50 20
Hot Water Loop Pump 
Power W/gpm 19 18.5
Utility
Information Source Same as Phase 1
Blended Electricity Rate ¢/kWh Same as proposed 12.96
Blended Natural Gas 
Rate $/therm Same as proposed 1.2

N/A

* - Assumed same as Phase 1










