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Competition Program and Zero Net Energy 
Considerations 

 

COMPETITION PROGRAM 

The Architecture at Zero 2016 competition challenge is to create a zero net energy student housing 

project at the San Francisco State University campus. 

The competition has two components. First, entrants will create an overall site plan to 

accommodate the program outlined below.  Entrants are encouraged to highlight any energy 

efficiency strategies or systems shown, especially ones that apply to a district scale. Second, 

entrants will design one building, in detail, to indicate zero net energy (ZNE) performance. In order 

to demonstrate the building design and its performance, entrants will provide required 

documentation and may also include supplementary documentation. 

THE CHALLENGE 

The office of the President of SFSU, at the urging of the San Francisco Board of Supervisors, seeks to 

create student housing in the northern area of the campus for single and married students. The 

challenge will be to develop a district energy plan for 784 housing units and associated uses in the 

North Valley of campus. The 6.4-acre site overlooks the campus baseball field and tennis courts and 

has views to Lake Merced. The Pacific Ocean may be seen from upper stories of the new buildings.  

 

Existing metal and temporary buildings on the site will be replaced by new student housing, student 

services, and a childcare facility. The total anticipated development on this site is estimated at 

960,000 square feet. 

 

HOUSING 

The 784 new housing units will include: 

 

 531 shared suites / 2124 beds (for freshmen and sophomores- first and second year 
students): 
 

Shared suites are for four (4) students and contain 4 bedrooms or 2 shared bedrooms (with 2 beds 

each), 1 or 2 bathrooms, and 1 compact living space.  
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HOUSING CONTINUED 

There is no true kitchen, though a small refrigerator and microwave will be provided. Students will 

be required to purchase a meal plan and eat in the new dining center on the ground floor or in other 

retail food venues on campus. Suites are sized at 350 GSF/bed with a 70% net to gross efficiency 

ratio. (Each suite is approximately 1400 GSF or 1000 NSF.)  

 

 253 apartments / 506 beds (for upper division, graduate, and married students): 
 
Apartments have a full kitchen, 1 bathroom, 1 living space, and 1 or 2 bedrooms. 
Apartments are efficiently sized at 430 GSF/bed with a 70% net to gross efficiency ratio. 
(Each apartment is approximately 860 GSF or 602 NSF).  

 

STUDENT SERVICES 

The ground floor of each building will be assigned to student services. Ground floor uses on site to 

include: 

 (2) 65-seat lecture halls (each hall is about 1625 sf) 

 Childcare center (8000 interior sf with adjacent open play space of 6600 sf) 

 Dining center (12,000 sf—includes kitchen, serving, and seating area) 

 Coffee shop and student lounge 

 Meeting rooms / 3 rooms to seat 3-5 with table / 2 rooms to seat 10-12 with table—may be 
associated with coffee shop and lounge 

 

PARKING 

SFSU strongly encourages use of transit, bicycling, walking, and other forms of transportation and 

has committed to add no net new parking during redevelopment. However, there is an outdated 

parking structure nearby that is scheduled for demolition in the future, and those spaces must be 

replaced before the structure can be razed. To that end, parking will be provided on site to serve 

residents and other campus users.  

 

Parking for this site should include 784 structured parking spaces. This quantity is calculated at .25 

spaces per person in suites and .5 spaces per person in apartments. Forty (40) parking spaces should 

be reserved for car sharing services and include an electric vehicle charging station. As underground 

parking is quite expensive, aboveground strategies should be considered.  

 

IMPORTANT INFORMATION ABOUT THE SITE 

The site is very close to a shopping mall called Stonestown Galleria, which plans to expand retail 

space by 30% in the near future. 

 

Transit access is good through the City’s transit system (MUNI), which operates buses and 

streetcars. Regional transit is accessible thru Bay Area Rapid Transit (BART) subway system and 

state-operated Caltrans. The campus operates a shuttle to and from the Daly City BART station 

during the school year. SFSU seeks to improve transit access to the school to reduce vehicle miles 

travelled by students, faculty, staff, and visitors. 
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SFSU plans to create a cycle track to encircle the entire campus and tie to the San Francisco Bike 

Network.  

 

SFSU seeks to retain the canopy of eucalyptus trees planted on the slope behind the site. The trees 

serve a buffer between the valley and the residences on the north campus. The tree line should 

“read” behind the new residential development, which limits building heights to 85 feet. 

 

The campus has an existing fuel cell plant, with output of 1.6 megawatts, of which about 1.0 

megawatts is usable. SFSU would consider another fuel cell plant on site.   

 

Due to drought conditions in the San Francisco Bay Area, onsite water reuse is a high priority. The 

City’s Public Utilities Commission (SFPUC) is encouraging onsite gray water, dark gray water, and 

black water systems with new enabling ordinances.  

 

SITE CONSIDERATIONS 

The site is characterized by fog and wind much of the year, which necessitates sheltered places for 

students to enjoy sunny days. 

 

The current site houses a variety of low-rise buildings, which will be relocated. The design should be 

comprised entirely of new construction. Eucalyptus trees on the west of the site cannot be moved, 

and building heights may not obscure the tree canopy. 

 

The project site is bordered by a steep hillside. Designs should consider how to connect this new 

residential area with the existing upper residential district via a bridge, trails, or paths. 

 

Entrants should submit a perspective drawing looking east from Lake Merced Boulevard (away from 

the Pacific Ocean) from the intersection at N State Drive or Winston Drive, whichever is most 

illustrative of the site concept.   

 

ABOUT SAN FRANCISCO STATE UNIVERSITY 

San Francisco State University (SFSU) was originally founded in 1899 as San Francisco State Normal 

School, a two-year teacher-training college. It was the first “normal” school in the United States to 

require high school diploma for admission. The first class of 36 women graduated on 1901. 

 

In 1960, the college became part of the California State College system (now the California State 

University.) The main campus, of 144 acres, is on the southwestern edge of the City and County of 

San Francisco, close to the Pacific Ocean and adjacent to Lake Merced. 

 

SF State maintains a proud history of commitment to social justice and opposition to oppression and 

marginalization, which lives on through the work, scholarship, and community engagement of its 

students, faculty, staff, and alumni. 
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Emerging from SF State’s proud history and long-standing commitments to teaching, learning and 

social justice, the new strategic plan is anchored by five core University values: Courage, Life of the 

Mind, Equity, Community, and Resilience. http://planning.sfsu.edu/ 

 

Approximately 89% of the 30,256 currently enrolled students are undergraduates, with the balance 

enrolled at the graduate level. Women comprise just over 57% of the student body. Currently, about 

3500 students live on campus. Other students live in the San Francisco Bay Area and commute to 

the campus by bike, car, or public transit. 

 

The housing market in San Francisco and throughout the San Francisco Bay Area is among the most 

expensive in the United States. There is an acute shortage of housing that students can afford, 

which is negatively affecting enrollment and retention rates. 

 

DESIGNING TO ZERO NET ENERGY  

There are several definitions of zero net energy. This competition will be using the zero net energy 

site definition, that is: a building project that produces at least as much energy as it uses over a year 

when accounted for at the site level (as defined by the boundaries of the project, whether one or 

multiple buildings). This definition does not include the embodied energy in building materials or 

account for transportation of materials and people to and from the site, but it does include all forms 

of energy used on the site (most commonly electricity and natural gas). 

 

Since zero net energy is a performance-based metric measured over time, entrants will need to 

demonstrate that their submitted design solutions have a reasonable expectation of approaching a 

zero net energy goal. At its most fundamental level, designing a zero net site energy building is a 

balancing act of reducing building loads and increasing efficiency enough to be able to produce 

sufficient on-site renewable energy to completely offset the remaining projected energy use over 

the course of a year. 

 

Zero net energy is easiest to achieve for smaller buildings and buildings with less energy-intense 

uses. As a rule of thumb, zero net energy becomes harder to achieve in buildings over a few stories 

tall. This is because the increased level of occupancy and energy demand is not typically balanced by 

an increased ability to generate energy on site. It may be supposed that a tall, thin high-rise building 

will not have enough roof space to accommodate all of the solar that it would need to offset its 

energy demand. Similarly, certain energy-intense uses, for example hospitals or technology centers, 

would also pose a special challenge for becoming zero net energy sites. Since the Architecture at 

Zero 2016 competition design is for a large, mixed-use, multi-storied apartment complex, part of the 

challenge for competition entrants will be to propose creative solutions for integrating renewables 

on site as well as maximizing energy efficiency. The goal is to get as close to zero net energy as 

possible, bearing in mind that designs may not achieve total zero net energy as defined above. 

 

http://planning.sfsu.edu/
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All buildings designed as part of the competition must be grid-tied. “Grid-tied” buildings maintain a 

connection to the electrical grid, which allows for the natural fluctuations of renewable energy 

production without the need for on-site energy storage. When insufficient energy is generated by 

on-site renewables to meet the demand from building loads, electricity is drawn from the grid; 

when on-site renewables generate a surplus of electricity, the surplus electricity is exported to the 

grid. 

INTEGRATION OF RENEWABLE ENERGY SOURCES 
For this competition, “renewables” will be defined as solar power, wind power, and biomass/biofuel. Fuel
cells are not considered renewable unless powered by biogas or offset by solar and/or wind power.  
Renewable generation is distinct from load reduction, and both are components of a successful zero net 
energy design. 

ENERGY DEMAND TARGETS 

Energy Use Intensity (EUI) is a metric that is used to compare the energy consumption of different 

buildings by accounting for conditioned floor area. It is defined as annual energy consumption 

divided by conditioned floor area and is most commonly expressed in the units of kBtu/sf/yr. As a 

starting place for a ZNE design, some exemplary EUI targets for different building types in San 

Francisco (CA Climate Zone 3) are listed below. They come from a 2012 study conducted by ARUP 

for California investor-owned utilities, The Technical Feasibility of Zero Net Energy Buildings in 

California. 

Highrise Multifamily—19.6 kBtu/sf/year (p. 85) 

Lowrise Multifamily—16.3 kBtu/sf/year (p.75) 

Childcare—22.0 kBtu/sf/year (p. 118)  

Sit Down Restaurant—178 kBtu/sf/year (p. 138) 

 

The Technical Resources section of the website lists sources for further information about energy 

efficient and ZNE design.  

DESIGN DOCUMENTATION 

The design documentation allows entrants to present their work from both architectural and energy 

performance perspectives. District-level or water-related features of the design are also 

encouraged. 

REQUIRED DOCUMENTATION 

The drawings, table, and chart described below are required elements on the submitted board. 

Successful examples from past competitions and other sources are provided as illustration but are 

not meant to be prescriptive. Details about board size and layout are given at the end of this 

document.  

1. PROJECT NARRATIVE 

The narrative should clearly outline and summarize the project’s context and goals. This text should 

be a high level summary. If you would like to include an extended project brief or explanations of 

http://www.energydataweb.com/cpucfiles/pdadocs/904/california_zne_technical_feasibility_report_final.pdf
http://www.energydataweb.com/cpucfiles/pdadocs/904/california_zne_technical_feasibility_report_final.pdf
http://www.energydataweb.com/cpucfiles/pdadocs/904/california_zne_technical_feasibility_report_final.pdf
http://www.energydataweb.com/cpucfiles/pdadocs/904/california_zne_technical_feasibility_report_final.pdf
http://www.architectureatzero.com/technical-resources/
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assumptions and methodology, please include them in the supplementary documentation. This 

summary should not exceed 250 words. 

2. SITE PLAN 

The site plan should indicate the parcel boundaries, location of the building(s), and size and 

placement of renewable energy sources. Highlight any energy efficiency strategies or systems 

shown, especially ones that apply to a district scale. Include a north arrow, section marks (as 

needed) and scale.  

 

 
Source: “Silver Streak” - Loisos Ubbelohde; 2012 Competition 
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| 

Source: “Estuary” - Mithun; 2015 Competition 

 

 

 

Source: “[Agri]cultural Durability” - University of Virginia; 2012 Competition 
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Source: “Homeostasis” - Wei Yan, Edward Clark; 2012 Competition 

3. UNIT FLOOR PLAN(S) 

The floor plan should depict the typical interior conditions of an apartment unit. The floor plan 

should include basic furniture placement to demonstrate livability. If desired, indicate how the space 

is heated, ventilated, and cooled; how water is heated and delivered to the unit; and the design of 

the natural and electric lighting in the unit. 

 
Source: “Conspicuous Consumption” - Weber Thompson; 2015 Competition 
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Source: “Breeze Block” - Cornell University; 2015 Competition 

 

4. PERSPECTIVE DRAWING 

The perspective drawing should convey the “big idea” of your design. It should look east from Lake 

Merced Boulevard (away from the Pacific Ocean) from the intersection with N State Drive or 

Winston Drive. 

 
Source: “Breeze Block” - Cornell University; 2015 Competition 
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Source: “Alveo” - AXIS Architecture + Design and EBS Consultants; 2015 Competition 

5. ILLUSTRATED SECTION 

The section should illustrate principles of passive design and envelope construction that would 

contribute to the buildings’ highly efficient performance. The section should call out daylighting 

strategies, natural ventilation, air flows, specific materials choices, etc. In addition, highlight the 

energy efficient aspects of the mechanical and lighting systems.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: “Breeze Block” - Cornell University; 2015 Competition 



 11 

 
Source: “Conspicuous Consumption” - Weber Thompson; 2015 Competition 

6. ANNUAL END USE SUMMARY TABLE 

Provide annual energy use and production broken down by major end uses such as HVAC, lighting, 

domestic hot water, appliances, and plug loads. We would like to encourage participants to 

familiarize themselves with free software such as BEopt and OpenStudio as tools to do energy 

calculations for annual end use summary table. See Technical Resources page on the website for 

information. The table below is a possible way of presenting the information. Other information, 

such as the breakdown between gas and electricity consumption, one table per space type, or more 

detailed end use categories, may be provided. 

 

https://architecture-at-zero-dev.squarespace.com/technical-resources/
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Calculated Energy Use  
(kBtu/sf/year) 

HVAC  

Lighting  

Appliances and Plug Loads  

Domestic Hot Water  

TOTAL CONSUMPTION  

Renewable Production  

Net EUI  

 

7. MONTHLY END USE ENERGY CONSUMPTION BAR CHART 

Show the energy consumption by end use and production of the building on a monthly basis. 

 
Source: “ZNE Assessment & Verification for the West Village Development” - Greg Risko and Katie Gustafson 
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Source: Zero Net Energy Case Study Buildings (Packard Foundation Headquarters) by Ed Dean 

 

 
Source: Margaret Pigman 

OPTIONAL SUPPLEMENTARY DOCUMENTATION 

While it is not required, entrants are encouraged to submit supplementary documentation to 

elaborate on their ZNE design and the process around it. Examples of some of the possibilities are 
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shown below as inspiration; other elements may be included. Optional supplementary 

documentation should be presented in a letter size (8.5″ x 11″) PDF document. 

ZNE NARRATIVE 

Does your design reach ZNE performance? What are the major reasons why it does or does not? 

 
Source: “Chimera” - Tom Tang; 2011 Competition 

 

 
Source: Zero Net Energy Case Study Buildings, Volume 2 (Speculative Office Building at 435 Indio Way) by Ed 

Dean 
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“While this building only offsets 70% of it energy consumption, the deep energy efficiency measures 

such as the high performance envelope, geothermal heating and cooling, and solar hot water reduce 

the EUI by 50% compared to a typical multifamily building. In order to maximize the outdoor space 

available to occupants, the building footprint was reduced, and the roof area cannot accommodate 

the PV required to offset 100% of the building consumption.” 

Source: Margaret Pigman 

PERFORMANCE CHARACTERISTICS TABLE 

A table, like the example on the following page, can quickly and clearly show the performance-

related characteristics of a building and demonstrate how the ZNE goal is being met. 

This is a hypothetical chart that can be modified by entrants. 

Example 1 Example 2 

Modeling Software OpenStudio 1.10 eQuest 3.64, SketchUp 

Building Envelope 

Wall R-value R-21 R-30

Window to Wall Ratio 80% 40% 

Window U-value, SHGC 0.22, 0.2 0.3, 0.25 

Roof R-value R-42 R-30

Space Conditioning 

Heating System Type Condensing boiler Ground source heat pump 

Heating System Efficiency 0.96 EF 4.2 COP 

Cooling System Type Natural ventilation Ground source heat pump 

Cooling System Efficiency N/A 4.2 COP 

Ventilation Strategy Natural ventilation ERV 

Water Heating 

Water Heating System Type Solar thermal, condensing boiler Heat pump water heater 
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Water Heating System Efficiency boiler 0.96 EF 3.2 COP 

Domestic Hot Water Demand 
(gal/person/day) 

15 20 

Lighting, Appliances, and Plug Loads 

Lighting Type LEDs LEDs 

Lighting Power Density (W/sf) 0.7 1 

Lighting Controls occupancy sensors daylight dimming 

Appliance and Plug Load Power Density 
(W/sf) 

0.7 0.8 

Plug Load Controls none smart power strips 

Renewables 

Renewable System Type PV PV, micro vertical axis wind 
turbines 

Renewable Capacity (kW) 6,000 kW 4,000 kW PV; 1,000 kW wind 

ANNOTATED DIAGRAM OF HVAC SYSTEM 

A diagram depicting the major components of the HVAC system or systems serving spaces can be at 

the unit or building level. 

The following diagrams are examples from entries from sources not connected to this competition 

and are meant to be for reference only. 

Source: Integral Group, taken from Zero Net Energy Case Study Buildings (Packard Foundation 

Headquarters) by Ed Dean 
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Source: “Zero Emission” - BAR Architects; 2015 Competition 
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Source: Zero Net Energy Case Study Buildings, Volume 2 (West Berkeley Library) by Ed Dean 

OCCUPANT BEHAVIOR 

Ultimately, it is the behavior of the occupants that determines a building’s energy consumption. 

How does the design account for and influence occupant behavior? 

These are two sample statements from the 2015 competition: 

“Recognizing that Generation Z lives online and smart phones and other devices that enable it are 

ubiquitous, energy information feedback would include an app that provides: 

1. How an individual resident’s apartment and end uses use energy, including near-real time,

historical usage, and usage relative to net zero “budget” that is weather-normalized. Residents

would be able to view (anonymously) their own apartment’s normalized energy usage within their

“neighborhood” as a benchmark to privately see how they are performing compared to their

neighbors.

2. How the individual’s “neighborhood” within the building is using energy, again considering near-

real time, historical usage, and relative to net zero “budget.” Competition between floors is

encouraged by clearly identifying the high-performing floors within the building.

3. How each building is using energy at any given time. Residents would again be able to view each

building’s normalized energy usage relative to the net zero budget. Competition between buildings

can be encouraged by identifying the high-performing building(s) within the project.

4. Renewable energy production would be displayed in real time, as well as over the last week,

month, and prior 12 month period.

5. Resident’s may optionally configure the app to “push” energy alerts to them to them when they

are wasting energy relative to their budget, or they achieve exemplary performance relative to the

budget and benchmarks.

A key aspect to encourage competition and drive occupancy behavior to better efficiency, is to

publicly display performance levels in addition to the smart phone app for the individual. Between

“neighborhoods” (floors within the building), a visual display on centrally located walkways in the

open courts will indicate the top three efficiency leaders. Similarly, between the three apartment

buildings within the project, a portion of the exterior of the building will identify the highest



20 

performing building (relative to the zero-energy budget) to the broader campus through colored LED 

lighting.” 

Source: “Conspicuous Consumption” - Weber Thompson; 2015 Competition 

“As building’s set lower resource use goals and employ active strategies to achieve those goals the 

role of occupants is critical. There is an opportunity to address how high performance buildings 

affect occupants (comfort) and how occupants can in-turn affect building performance 

(engagement). Occupant is defined as anyone inhabiting a building full or part time, visitors and 

maintenance staff. People are now a vital building “system”. The following strategies are market 

ready solutions to affect occupant controlled energy use and and behavior 

Sustainable Practices Guidebook: Each unit has a manual with best practices graphically illustrated 

Operable Windows: occupants instructed with red light / green light signal next to panel 

Smart Thermostat / Monitoring: Programmable thermostats with continuous energy use dashboard 

Instructional Signage: Common spaces have educational signage installed throughout 

Site Planning: Bike parking is located adjacent to and within proximity of external stairs. The intent 

is to encourage use of stairs over elevators as their is a load demand from multiple elevator cores 

within the project.” 

Source: “Breeze Block” - Cornell University; 2015 Competition 
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Source: “Conspicuous Consumption” - Weber Thompson; 2015 Competition 
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SHADING STUDIES 
Shading studies at both the site and facade levels can help maintain access to and freedom from 
direct sun under different conditions.

These are examples from past competitions:

Source: “Catalyst SF” - Booth Hansen; 2013 Competition 
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Source: “Conspicuous Consumption” - Weber Thompson; 2015 Competition 
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Source: “Silver Streak” - Loisos + Ubbelohde; 2012 Competition 
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WALL SECTION 

Source: “Estuary” - Mithun; 2015 Competition 
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CLIMATE ANALYSIS 

How does the particular climate of the site inform the building 

design? These are examples from past competitions: 

Source: “Silver Streak” - Loisos + Ubbelohde; 2012 Competition 
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Source: “Homeostasis” - Wei Yan, Edward Clark; 2012 Competition 
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SUBMISSION REQUIREMENTS 

SUBMISSION MATERIALS  

1. Design Board File

2. Board Imagery/Text Files

3. Design Team Spreadsheet

4. Supplementary Documentation (optional)

5. Copy of Student ID (if applicable)

1. Design Board File (PDF document)

Entries will be judged based on one presentation board containing the elements listed under

“Required Documentation”, above. Download Design Board Guideline File.

The Design Presentation Board must be ARCH E1 Size (30”h x 42”w) in landscape format and saved

as a PDF document. The drawing dimensions may vary slightly; the design board file is a guideline.

Do not include information about the design team on the Design Presentation Board. Indication of 

the design team will result in disqualification. 

2. All components of your board must be submitted as JPEG files if they are images, or Microsoft

Word files if they are text.

3. Design Team Spreadsheet (Microsoft Excel document): Fill in the names and contact information

for everyone on your project design team. Download Design Team Form.

4. Supplementary Documentation - Optional (PDF document): While it is not required, entrants are

encouraged to submit supplemental documentation to elaborate on their ZNE design and the

process around it. Some possible elements are listed above for inspiration. The PDF document

should measure 8.5″ x 11″.

Do not include information about the design team on the Supplementary Documentation. Indication 

of the design team will result in disqualification. 

5. Student ID (if applicable): Full-time student entrants must provide a copy of their student ID.

Recent graduates must have been enrolled full-time during the 2015 or 2016 calendar years and

must provide official documentation of their full-time student status during those years (diploma,

student ID showing date, etc.).

Submission Packet: Ensure that your submission packet contains items 1-3 (#4 optional, #5 if 

applicable) and upload through submit section by Friday, October 28, 2016 at 1:00 pm PST. 

http://architectureatzero.com/s/Design-board-2016-05-16.pdf
http://architectureatzero.com/s/2016-Design-Team-Form.xlsx



