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1. Designing Energy-Efficient Schools

• Site Orientation• Site Orientation

• Efficient building envelope design

• Optimize daylight, minimize solar heat gain

• MEP design strategies• MEP design strategies



• ECM Motors on VAV Boxes 

Standard Cost-Reducing Design Strategies

• ECM Motors on VAV Boxes 

• Fan Static Pressure reset via EMS (required by ASHRAE 90.1)

• CO2 demand control ventilation for single zone AHU’s

• VFD’s on cooling tower

• VDF’s on all 5 HP motors and larger

• Increase chilled water Delta T: 42-56• Increase chilled water Delta T: 42-56

• Hybrid Boiler System



Standard Cost-Reducing Design Strategies

• Hot gas reheat on RTU’s for humidity control • Hot gas reheat on RTU’s for humidity control 

• Occupancy sensors 

• Provide multi-level lighting 

• Design to IES recommended FC level 

• Use 2 lamp fixtures when possible 

• Drinking fountains on relay panel • Drinking fountains on relay panel 

• High efficiency harmonic mitigating transformers



• Energy Model (required for LEED®)

Recommended Cost-Reducing Design Strategies

• Energy Model (required for LEED®)

• CO2 demand control ventilation for VAV and dual duct AHU’s

• Variable flow primary chilled water pumping

• Low voltage relay • Low voltage relay 

• Controls for emergency/night light fixtures

• Outdoor lighting control

• Enthalpy wheel heat recovery• Enthalpy wheel heat recovery

• Heat pipe energy recovery

• Daylight harvesting with dimming ballast

• Tankless water heaters• Tankless water heaters



Optional Cost-Reducing Design Strategies

• Provide lower lighting level with task lighting• Provide lower lighting level with task lighting

• Increase chilled water Delta T: 42-58

• Low temperature air distribution• Low temperature air distribution

• VDF’s on chillers

• LED lights

• Geothermal • Geothermal 

• VRF (Variable Refrigerant Flow) 

• Solar Photovoltaic• Solar Photovoltaic

• Solar Thermal

• Other renewable energy



2. Commissioning

• Verify proper installation of energy-related systems

• Test to confirm operation• Test to confirm operation

• Prepare a record to assist M&O



3. Owner Training

• O&M “Kick-off” Meeting• O&M “Kick-off” Meeting

• Convey design intent, code requirements, important                        

energy-conservation strategiesenergy-conservation strategies

• Document training to facilitate re-training

• Schedule training at intervals of 3, 6, 9 months

• Offer tune-ups• Offer tune-ups

• Provide resources for future reference



4. Maintenance & Operations

• Single most important factor in energy performance of       

any building

• Scheduling, set points• Scheduling, set points

•Preventative maintenance



5. Managing Energy Costs

• Track utility bills using a standard format• Track utility bills using a standard format

• Identify anomalies

• Investigate problems & re-commission

• Establish incentives for conservation• Establish incentives for conservation

• Standardize thermostat set points 



Managing Energy Costs

Average cost of electric and gas utilities in Texas school 

buildings is $1.00 to $2.00 per SF per year.buildings is $1.00 to $2.00 per SF per year.
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6. Common Energy Pitfalls

• HVAC Schedules

• Exhaust fans run 24 hrs.• Exhaust fans run 24 hrs.

• Outside air dampers not controlled

• Lack of setback, cool-down• Lack of setback, cool-down

• Excessive Outside Air

• Adds unnecessary load• Adds unnecessary load

• Overcooling due to high humidity

• Lack of lighting control
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