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Zero Net Energy

Transit First

Resilient Natural
Systems & Wildlife

- 1

Zero Waste to Landfill

Healthy Buildings
Happy People

Eco-Eats & Shops

Zero Carbon

Water Balanced

Green Data Science
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path to a
net zero

* Siting * Heating * Occupancy * Occupancy » Solar Panels

* Configuration * Cooling * Door * Door e Thermal
ca m p us + Envelope « Air Circulation  + Operations Oper.ation_s PaTneIs

* Glazing * Lighting e Outside Air : :::?:;gr : \(IEV:r]iration

¢ Ventilation * Hot Water e Set Points o « Off Site

» Daylighting * Controls * Lighting Levels ' tg:::g Sources

. E:;:?lve * BHS * Fan Schedules Fan Schedules

Stora%le * 400 Hz « Off Hour Ops « Off Hour Ops

* PC Air
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Start small

* 8,155 gsf
e $6 million
* Net Zero Design

nd study

* High performance envelope

* Cool roof materials

* Maximize daylight

* Dynamic glazing

* High efficiency HVAC system

* Optimize performance (BMS)

* Generate on-site energy

* Measure & verify design assumptions
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San Francisco

— i Design Challenges

Unique Characteristics High Performance Features
@Functions @Daylighting / Solar Tubes / Perimeter
@ Airside/landside security Glazing

@Advanced Lighting and Controls

@ \/ariable Refrigerant Flow (VRF)
Heating and Cooling System

@®LEED Gold
@Photovoltaic Array

@First responders
@Operations Center
@®V/IP reception
@Training center
@24hr schedule (3 shifts)

@Air quality concerns

@Zero Net Energy




(4@} San Francisco

= e Modeled vs Actual Energy

88,91 6 KWh  Modeled Consumption

kKWh Actual Consumption (2015)

2 0 6 X Greater Consumption Than
- Modeled

Why is actual performance different than expected?




4@} San Francisco

e Energy Consumption System

Patterns
: Behaviors
car Narms
Evy Sensol
Controls
Operators
/ Users
Factors Affecting
Energy Consumption
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San Francisco

=i OQccupancy vs Energy Use

Average Number Of AOF Staff Scheduled And Total Energy Consumption By Time OF Day
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42e) San Francisco

i ZNE Verification - Sensors
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San Francisco

wer o Utilization Analysis
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Room Occupancy By Time Of Day __
Weekdays

Time of Day

Program lighting and HVAC schedules to better reflect actual
use patterns in order to optimize energy consumption.



e Airport

Computer

Soda Vending Machine
TV (24/7 display)
Maonitor

TV (occasional use)

San Francisco
International

0.62%

Plug Load Assessment

5.26%

computeré (Count = 90)

communiéations equipment (Count = 44)

- kitchen equipment (Count = 30)

office equipment (Count = 16)

Comms Cabinet
Printer 0.41%
Refrigerator 0.39%
Coffee Maker 0.38%
Water Cooler 0.34%
Plotter 0.29%
Space Heater 0‘21%
Treadmill£7 0.17%
Microwave #ill 0.16%
Snack Vending Machine £l 0.15%
Laptop+ 0.12%
Radio Charger+ 011%
Toaster Oven0.03%
0% 0.5%

15% 20% 25% 30% 35% 40% 45% 50% 55% 60%
% of July Total Energy Consumption




San Francisco

= A Lessons Learned

@Energy Modeling
@Energy Disaggregation and Management

@ Occupant Engagement and Training




