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1. Years of Improvements to Centralized HVAC Controls 
 

2. LEED, CHPS, Austin Green Building  Program, Energy 
Star, etc, etc 
 

3. Legislature’s 2007 decision regarding “ISD Goals” of 
Energy Use Reduction of 5% per year 
 

4. Board of Trustees Resolution in Sept 2007 
 

5. Design Basis since…. 
 

RRISD Energy Discussion 

Background 
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Utility Expenses 
     Prior Year Comparison 

 
 

 

 

Electrical     Natural Gas 

Fiscal       

Year 

Usage                         

kWh 

 $                       

Expense      

Fiscal       

Year 

Usage                        

CCF 

 $                    

Expense  

2011      67,640,269   $    7,536,847      2011           339,451   $       219,665  

2012      63,732,468   $    7,061,987      2012           209,543   $       128,788  

% Chg -5.8% -6.3%     % Chg -38.3% -41.4% 
                

        

Domestic Water     Waste Water  

Fiscal       

Year 

Usage                       

kGal 

 $                          

Expense      
Fiscal        

Year 

Usage                       

kGal 

 $                         

Expense  

2011           224,368       $       910,088      2011             71,680   $       415,956  

2012           256,181   $    1,217,168      2012             66,190   $       439,774  

% Chg 14.2% 33.7%     % Chg -7.7% 5.7% 

Building Area 
Increased  

348,500 sqft,  
5.5% 
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Domestic Water     Waste Water  

Fiscal       

Year 

Usage                       

kGal 

 $                          

Expense      
Fiscal        

Year 

Usage                       

kGal 

 $                         

Expense  

2011           224,368       $       910,088      2011             71,680   $       415,956  

2012           256,181   $    1,217,168      2012             66,190   $       439,774  

% Chg 14.2% 33.7%     % Chg -7.7% 5.7% 

Building Area 
Increased  

348,500 sqft,  
5.5% 

Total Energy Expenses 
Declined $565,757 

-7.29% 

Total Water/Waste Expenses 
Increased $330,898 

24.95% 



Energy Efficiency Metric 
Total Energy Consumption by Building Area 

 
 

 

 

7.7% Energy Efficiency 

Improvement Over Last 

Year.  RRISD’s energy 

efficiency program began 

strongly in 2001.  Our 

largest single year gain to 

date occurred last year with 

a 14.6% drop from the 

previous year or 7.7% net of 

climate change. 

 

Three Major Elements of 

Energy Usage 

1. Building Design 

2. Energy Management & 

Maintenance 

3. Weather 

Building Design 
RRISD has continuously improved its 

design of new facilities.  All schools built 

after 2009 were LEED® designed, High 

Performance Buildings.  The next slide  

shows that if RRHS, McNeil & Westwood 

were redesigned to LEED standards, 

energy costs would decline an estimated 

$395,982 per year using CRHS as the 

basis of efficiency.  

Energy Management &  Maintenance 
Our primary goal is to provide an exemplary 

learning and work environment.  While doing 

so, our greatest impact on energy 

conservation is through re-commissioning, 

service, and preventive maintenance of 

existing facilities.  The thermostat in every 

classroom and office in the District is 

automatically reset to 85°F when 

unoccupied. 

Weather 
The one variable for which we have no 

control is weather.  The trends above 

show that we have been reducing our 

energy consumption while also 

experiencing increased energy demands.  

Weather accounted for a 6.9% energy 

reduction last year but increased by 23.1% 

over ten years through 2011. 

Total Energy (Electricity + Natural Gas / Building Area 
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LEED® Construction Design 
Comparison to Conventional Design 

  

School                             
 Name 

Energy Use Index                 
kBTU/SqFt 

Energy Cost                       
Per Bldg Area                 

$/SqFt 

Energy Cost                     
Per Sudent                             

$   

  LEED / High Performance Building Design (Actual Performance)   

  Cedar Ridge High School 36.5 $0.87  $144    

                  

  Conventional Design (Actual Performance Relative to CRHS)   

  McNeil High School 43.4 18.9% $0.97  11.5% $177  22.9%   

  Round Rock High School 45.7 25.2% $1.41  62.1% $316  119.4%   

  Westwood High School 45.6 24.9% $1.03  18.4% $160  11.1%   

  Potential Annual Savings if LEED Designed  $ 395,982  Savings per Year     

                  

  LEED / High Performance Building Design (Actual Performance)   

  Chandler Oaks Elementary 30.8 $0.79  $105    

                  

  Conventional Design (Actual Performance Relative to COES)   

  Sommer Elementary 32.1 4.2% $0.83  5.1% $82  -21.9%   

  Teravista Elementary 32.7 6.2% $1.10  39.2% $155  47.6%   

  Callison Elementary 34.8 13.0% $1.15  45.6% $142  35.2%   

  Potential Annual Savings Based on Bldg Areas  $   75,878  per Year     

                  

Future Design Goals 
CRHS was designed to LEED® Silver 

Certification standards.  Comparing 

it’s energy performance to the 

conventional designs for RRHS, 

McNeil, & Westwood reveals a 

potential savings of $396K per year 

over the conventional design. 

 

Summer, Teravista, and Callison 

Elementary Schools were completed 

in 2008.  They were designed to high 

efficiency energy standards but not to 

LEED® standards which also includes 

architectural energy savings 

concepts along with HVAC and 

lighting.   

 

Chandler Oaks Elementary was 

constructed in 2010 to LEED® Silver 

standards.  Using its design basis, 

the District could have saved an 

estimated, $75.9k per year had 

Sommer, Teravista, and Callison also 

been designed to LEED® standards. 

Data provided by CLEAResult, Inc. under the commission of 

ONCOR’s Educational Facilities Program 



Utility Consumption & Expense 
     Historical Trend 
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Utility Consumption & Expense 
    Historical Trend 
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Utility Consumption & Expense 
     Historical Trend 
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Utility Consumption & Expense 
     Historical Trend 
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1. Improved District Energy Efficiency               7.7% net 

• Reduced EUI from 41.47 kBTU/sqft to 35.41 kBTU/sqft                  

• Total Reduction was 14.6%, 6.9% attributed to climate change   

1. CLEAResult Inc./ONCOR Benchmark Study 

• FY2012 Annual Savings over base year 2006                                 $1,414,000 

• Annual Savings over median Central Texas district                        $   556,000  

• Performance better than median EUI in same region               
             20.3%  

• Median EUI = 43.4 kBTU/sqft 
• Includes thirteen Central Texas School Districts 

• Reduced Energy Cost per SqFt. over base year                            
22.4% 
 $1.47 in 2006 to $1.14 
 Median school district $1.19 

2. Increased EPA Energy Star Score                                       21.1% 

• District Score of 71 in 2006 to 86 in 2012  

1. Returned $ to General Funds       $  328,880 

• Budget $9.706M, Expenses $9.376M        

2012 Highlights 

Department of Energy Management, RRISD 





RRISD Realized $611,000 Energy 
Savings Over the Median School District in 

the Central Texas Region 
 

CleaResult/Oncor Educational Facilities Program 

48 Schools Improved & 
Contributed $1,414,000/yr 

Savings over Base Year 













Energy Star Score 
Increased  

71 to 86 

EUI Improved 18% 
Excluding Facilities Built After 2006 

 

24.0%  
All Facilities  
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Recap What We Accomplished! 

• District Wide EUI (kBTU/SF)   38.6 

• District Energy Star Score      86 

• Cost Avoidance per Year 
▫ 2012 Utility Expense    $    7,190,775 
▫ 2003 EUI @ Current Rates  $ 10,330,876 
▫                       From Base Year       $    3,140,101 

                 30.4% 

• Annual GHG Emissions Reduction 39,353 metric tons 

▫    Passenger Cars    7,525 



How We Did It! 

• Building Automation Controls 
▫ Centralized Space Temperature Control 

 Occupied 76/68 ±3, Unoccupied 85/55 

 Positive Effective Dead Band 

▫ After-hours Scheduling 

▫ Demand Ventilation 

▫ Service Diagnostics for Optimum Performance 

• Lighting Retrofit 

• High Efficient HVAC Equipment 

• LEED
® Design 



THERMOSTAT SETPOINT with DEAD BAND 

2010 Setting 

Effective Dead Band Due to Local T’stat Control Option and with Hysteresis 



THERMOSTAT SETPOINT with DEAD BAND 

Assumed Dead Band 

2010 Setting 

Effective Dead Band Due to 

Occupants having ±3°Control 

at T’stats 

BAS Control with 1 degree 

Hysteresis: Cooling setpoint = 73  

Heating =74.   HVAC cools down to 

72 and heats up to 75, 1 degree 

above and below setpoints.   

Effective dead band = -3 ° 

Effective Dead Band 

Actual Effective Dead Band 

with Hysteresis Control 



THERMOSTAT SETPOINT with DEAD BAND 

2010 Setting 
Dead band District thought was in place 

Actual Effective Dead Band 

Current Dead Band 



Round Rock ISD 

  - Moving Forward! 

• Lighting Retrofit Completion 

• Real Time Energy Monitoring 
▫ Demand Limiting 

▫ Peak Load Offset 

▫ ERCOT EILS, Electrical Interruptible Load Service 

▫ Plug Load Monitoring 

• Power Factor Correction 

• Personal Appliance Policy 

• Auto Control PC Schedules 

• Improve Preventive Maintenance Program 

• Provide Continuous Re-Commissioning Process 

 



Additional Slides for Discussion 

RRISD Energy Discussion 

Background 












