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Energy Consumption
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System Energy Losses

~10-15% ~50-70% ~7-10% ~30-40%
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Sustainable Design as Balance

Balance between competing forces
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Source: Multiple Sources including Andy Savitz (The Triple Bottom Line) and
John Elkington (Cannibals with Forks: the Triple Bottom Line of 21st Century Business)



Integrated Building Solutions

Holistic Approach to Building Systems
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Certified Case Example
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Energy Use Reductions Achieved in Design

Baseline Total Energy 4,285 MWh per Year

Design Energy, 2,503 MWh per year
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Baseline Architecture and Systems
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Area Process Space Space Vent. Pumps Hot Heat Ext. Task
Lights Loads Heat Cool Fans &Aux. Water Reject. Usage Lights

Daylight Analysis b
Daylight Factor
Contour Range: 0.0 - 20.0 %

In Steps of: 2.0 %
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Perimeter glazing
Low natural illuminance

Average Value: 2.73 %
Visible Nodes: 1280



Daylighting Case 1
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Daylight Analysis Ly

Daylight Factor
Contour Range: 2.4 - 22.4 %
In Steps of: 2.0 %
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18.4-20.4
16.4-18.4

Roof glazing
BR Non-uniform illuminance

Average Value: 8.14 % %
Visiole Nodes: 1280



Daylighting Case 2
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Area Process Space Space Vent. Pumps Hot Heat Ext. Task
Lights Loads Heat Cool Fans & Aux. Water Reject. Usage Lights

Daylight Analysis b
Daylight Factor

Contour Range: 4.2 - 44.2 %
In Steps of: 4.0 %
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40.2-44.2

36.2-40.2
32.2-36.2

Roof glazing
Good uniform natural illuminance

Average Value: 20.48 % %
Visible Nodes: 1280



Daylighting Case 2 Selected

Daylighting Factor
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High Performance Equipment
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Area Process Space Space Vent. Pumps Hot Heat Ext. Task
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« Hybrid Chiller Plant: Variable Speed Centrifugal + Heat Pumps
« Variable speed pumps
« LED Lighting
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Effective Automation
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« Lighting Control
« Demand Controlled Ventilation
«  Economizer Mode e e Ta ggg;;;; -
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Damper Position

W sl e lcalcy

OAT
A RH Control
Energy Recovery and Economizer Coil and Reheat
Wheel speed, bypass and OA (not present) Zpe
T Control

Damper Position

Y =l et alcy

Zone

T Control




Renewable Resources
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« Solar thermal
domestic hot water

« Solar PV + Wind
exterior lighting




Design Case End Result
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Design Energy, 2,503 MWh per year
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43.9% Energy Use Reduction
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Observations and Conclusions

« Holistic approach to building design and operation allows
best overall outcome

 Integration and interaction between many systems should
be taken into account

« Broader use of existing energy efficient technology can
benefit current designs



