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Original Image in Local Newspaper 

The Interview 



Ghost Corridor Pinwheel 

Interior views Views to outside 

Original Concept 

Presenter
Presentation Notes
The pin wheel concept started immediately on the project. The intent was to make a high rise laboratory that emphasized collaboration. We where trying to create a central space where all the people would need be to use the elevator, stairs, rest rooms and conference spaces. By creating this clear central area we were also able to create a very efficient project. 
A key part of the pin wheel solution was the ghost corridor which allows fro people to circulate from one lab to another- again to support collaboration and better communication. If necessary each wing can be secured.
The notches in the plan were created to allow for views to the exterior from the central space.
We also have views from the central space into the labs.

It was important to have a very efficient solution because the project was being driven by the amount of net square feet and to support 34 PI teams. We were able to reduce the gross square almost 10% which has helped us stay within the construction budget.  



Sixth Level 

Presenter
Presentation Notes
Each wing supports two research teams. The offices are in yellow the open lab in the medium blue color and lab support in light blue. The engineering systems are designed to be generic with the ability to affordably customize the laboratories.



       

Presenter
Presentation Notes
Here is the detailed comparison of the existing single corridor lab and the proposed pinwheel.
The single corridor building is 63% efficient compared to 72% for the new research tower. There is slightly more net square feet for each team- approximately 5% but there is between 10-15% more linear feet of bench available in the pin wheeel. 



GROUND FLOOR 

Presenter
Presentation Notes
The lowewst level of a research building is many times the most important. This ground floor includes the imaging suite with the slab designed to meet 6micro meters per second, the expansion of the vivarium, the purchasing group and mech/electrical equipment.



INTERSTITIAL FLOOR 



FIRST FLOOR 



SITE PLAN 



SECOND FLOOR 



THIRD AND FIFTH FLOORS – SHELL SPACE 



SEVENTH FLOOR 



TYPICAL OPEN LABORATORY IMAGES 



1. Reduce Loads 

• Envelope 
• Glazing 
• Shades 

2. Passive Strategies 

• Thermal Mass  
• Daylighting 
• Natural Ventilation 

3. Active Strategies 
• Underfloor 
• Radiant Conditioning 
• Aircuity 
• District Strategies 

4. Recover Energy 
• Ventilation 
• Desiccant  
• Cooling 
• Domestic Water 

5. Self Generation 
• Solar PV/Thermal 
• Wind 
• Waste to Methane 
• Fuel Cells 

6. Offsetting 

• Carbon Credits 

1. Energy Efficient Design SUSTAINABLE DESIGN SOLUTIONS – ENERGY EFFICIENCY 

Presenter
Presentation Notes
Typical Laboratory consumption: 300 KWH/per sq m/ year
High performance building design reduces energy requirements: by 60 % to 120 KWH/per sq m/ year
Natural ventilation wherever possible reduces energy requirements: by further 10 % to 90 KWH/per sq m/ year
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Presenter
Presentation Notes
Generally accepted definition of Sustainable Building.



Sustainable Sites 

Alternative transportation: commuter rail stop within 1/2 mile; bicycle 

storage, showers, and changing rooms; preferred parking for low-

emitting and fuel efficient vehicles. 

Stormwater design: Rain gardens help control quality and quantity of 

runoff.  

Heat island effect: Light colored paving; combination vegetative and 

high performance roof 

 

Water Efficiency 

Water efficient landscaping: No potable water used  

for irrigation and use of drought tolerant native  

plant materials. 

Water Use Reduction: Efficient plumbing fixtures. 

. 

 

9 

4 

SUSTAINABLE DESIGN SOLUTIONS 



Water Use 

• Water from air conditioning condensate used to fill water feature and for irrigation 

• Investigating capturing and cleaning storm water run-off for use as irrigation through means of 
rain gardens.     The intent is to reduce or eliminate water pollution by increasing onsite 
infiltration, eliminating sources of contaminants, and removing pollutants from storm water runoff. 

SUSTAINABLE DESIGN SOLUTIONS – WATER USE 



 

Energy + Atmosphere 

Optimized energy performance: Venturi Wedge/Chilled Beam 

combination, energy model engaged early in design to optimize impact. 

On-Site Renewable Energy: Wind turbines and photovoltaic panels on 

roof and surrounding buildings. 

Enhanced Commissioning and Measurement & Verification to improve 

building operations over time. 
 

10+ 

SUSTAINABLE DESIGN SOLUTIONS 



Lab Design 

 
1. 1. Trend toward fewer fume hoods in Medical Research Labs. 

 

2. 2. Peak Lab air flows are set by Heat Gain not Hood Exhaust. 

 

3. 3. Design must be flexible to accommodate changes in research and 
increasing electronic equipment. 

 

4. 4. Water is significantly more efficient than air at transferring heat. 

 

5. 5. New design does not clutter the ceiling with air distribution 
devices. 

 



Induction Concept 

1. Constant supply of conditioned primary air enters the plenum. 
2. Primary Air is forced at a high velocity out the nozzles. 
3. High velocity air creates a zone of negative pressure at coil. 
4. Room air is induced over heating and cooling coils. 
5. Primary air and heated/cooled room air are mixed. 



Single Wedge Unit 

Double Wedge Unit 

Wedge Unit in Lab Aisle 

V-Wedge Installation 



Mechanical System First Cost Savings 

 

 

 

Chiller Plant & Piping  $ -287,550 

Sheetmetal $ -541,680 

AHU Capacity $ -717,230 

Exh Fan Capacity $ -346,200 

VAV Boxes $ -203,400 

Temp Controls  +13,950 

Tracking Controls $ -526,900 

Sec Cooling Systems + 761,860 

V-Wedges & Chill Beams + 762,750 

Total First Cost Savings $ -1,084,400 



Annual Cooling Savings 

Annual Reduction: 19.4% 



Annual Heating Savings 

Annual Reduction: 18.4%  



Materials + Resources 

Recycled Content: 20% (Post-consumer + 1/2 

pre-consumer)  

All of the wood products on the project will 

come from Forest Stewardship Council 

sustainable forests. 

Certified Wood: 50% of wood-based materials 

and products. 

 

Indoor Environmental Quality 

Low Emitting Materials used throughout.  

Controllability of Systems for lighting and 

thermal comfort. 

Natural daylight and views are provided to 

occupied spaces 

 

Innovation in Design  

- Wind Tunnel Analysis 

- 10% reduction in process water load 

- Green housekeeping program 

- Exemplary performance for recycled materials 

(30%) 

5 

15 

5 

SUSTAINABLE DESIGN SOLUTIONS 



• Reduce heat island effect 

• Insulating benefits, aesthetic appeal, and lower maintenance costs than standard 
roofs.  

• Green roofs require semiannual inspection but have longer lifetimes than 
conventional roofs.  

SUSTAINABLE DESIGN SOLUTIONS – GREEN ROOF 



SUSTAINABLE DESIGN SOLUTIONS 

• Use of native grasses and vegetation – low water 
usage and maintenance (Xeriscaping, refers to 
landscaping in ways that do not require supplemental 
irrigation.)  



• Utilize natural light as much as possible reducing energy usage.  

 Increase occupant productivity and comfort.  

 Salaries significantly outweigh first costs 

SUSTAINABLE DESIGN SOLUTIONS – NATURAL DAYLIGHTING 



• Utilize shading to reduce sun’s heat 

• Pinwheel design  

 maximum exterior light penetration 

 reduction of solar gain 

SUSTAINABLE DESIGN SOLUTIONS – NATURAL DAYLIGHTING 



Exposed concrete flooring, uses structural concrete 

slab to create polished surface without the application 

of additional finish materials.  

High reflective ceiling finish allows optimization of 

natural light. 

Ceiling tiles contain 70-75% recycled content and 

participate in manufacturer’s reclamation process. 

Interior glass allows light penetration to interior 

rooms, and provides users with views to the outside. 

Glass at exit stair encourages use of stair over 

elevator. 

Main Lobby 

INTERIOR DESIGN 



Linoleum composition floor tile made from rapidly 

renewable resources without plasticized PVC.  Life-

cycle impact less than VCT with no need to strip and 

wax.  

Direct/indirect fluorescent lighting is controlled by 

motion sensors and light meters to avoid unnecessary 

energy usage. 

Ceiling tiles containing 30-68% recycled content and 

participate in manufacturer’s reclamation process. 

FSC Certified wood slat ceiling provides access to 

mechanical and electrical equipment while providing 

natural visual warmth to the space.   

Open Lab Area 

INTERIOR DESIGN 



2. Create Energy 2. CREATE ENERGY 

VIEW FROM NORTH 

 



with over 30 years of working experience in regenerative and renewable energy systems, presents 

breakthrough technology suitable for installation on, and within, most existing buildings and presents a new 

design initiative for all future buildings, incorporating: 

 

 

Energy Design-Integration 

Building-Integrated wind energy systems.  

Building Integrated Solar PV and Evacuated-tube hot water systems.  

Building Integrated Stirling engine microturbine generators:  

 and other distributive energy assets and storage devices. 

 

                                  We call this new energy architecture: 

                                   SOLARTECTURETM 

        

Synergy California, L.P. 



solar panels on existing buildings 

2. CREATE ENERGY 

Solar and wind energy to generate up to 

10% of building’s power 

• 24 Wind turbines 

• 264 Photovoltaic Panels 



Airflow over a building’s roof edge 



Tax Incentives 

 

Depreciate in 5 Years 

 

Payback within 5 Years 

 

Generate 10% of Electrical Load 

2. CREATE ENERGY 



HELIX-WIND Inc. 

 

Specifications of Model C5: 
 
• Rated Power                   5 KW 
• Rated Wind Speed         21 m/sec 
• Cut-in Speed                   4 m/sec 
• Cut-out Speed                 None 
• No Transmission - Silent Operation 
• Maintenance Free 
• 5 year Renewable Warranty 
• Can take advantage of the wind augmentation 

of buildings and increased wind velocities at 
higher building elevation. 
 
 

Model R2 Shown 



VIEW FROM CAPITOL (LEADING TO INCREASED DONATIONS) 



BUILDING ALIGNMENT 



2. CREATE ENERGY 

The Helix Wind Turbines: 

 

The logo of the OMRF is the DNA double helix. We 

thought that it would be fitting to find wind turbines 

that look like a double helix. The machines are 

manufactured by HELIX-WIND in San Diego. 

 

Helix-Wind Model R – 10’ high. The special units 

built for OMRF will be 20’ high. 



2. CREATE ENERGY 

Hourly Wind Speed Distribution: 

 

• Distribution of hourly wind speeds throughout the 

year. 

 

• A narrow distribution of wind speeds means that 

the wind is very consistent at your location. 

 

Wind Rose: 
 
• Winds are predominantly from the North and 

South depending on the seasons of the year. 

Augmentation is positioned at this prevailing 

directions.  

 
 



2. CREATE ENERGY 

The OMRF Building Roof as Energy 

Collector: 

 
• The shrouds that rise 20 ft. above the 

main roof act as wind guides directing the 

mass flow of air to the proposed 24 wind-

turbines. 

• On the top of the shrouds are proposed 

300 watt photvoltaic panels. These PV 

panels while heavy with double glass, are 

designed to survive the occasional massive 

hail storms which Oklahoma is known 

for. 

• Should we need more space for 

photovoltaic panels we have access to the 

roof of the other buildings that surround 

the main facility. 
 



2. CREATE ENERGY 

Wind Resource Assessment: 

• In the interest of time, a wind database compiling over 30 years of wind velocity and direction data was purchased 
from a meteorological data house in Seattle. The average wind speed for the site at an elevation of 50 meters (the 
height of the OMRF building) has been predicted to be 6.3 meter per second or 14.1 miles per hour. This is 
considered a fair to good wind speed, making it economically feasible to harness the energy of wind. 



2. CREATE ENERGY 

The Photovoltaic System: 

 

We know that the solar radiation that falls on 

Oklahoma City is equal to 5 Kwhrs/m2/day. We also 

know that the solar potential is equal to 5.5 full sun 

hours per day. This is used to model the output of 

our photovoltaic panels and power strings. 



3. LEAN RESEARCH 

Improving The Science of Science 
 
•Team Evaluates Space to Improve Research Process 
 

• Minimize Storage Space in Labs 
• Just in Time Services 
• Process and Equipment Oriented 
 

• More work will be completed in same space- more efficient 
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