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Energy Efficiency Optimization



Why Energy Matters for LEED?

•18 out of 110 points
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Goals & Application – Energy

• Goal:  Demonstrate energy performance greater 
than required by the pre-requisite. 

• Earn points for greater energy savings.
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ASHRAE 90.1
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Baseline 

Building:

Identical except  

designed to meet 

minimum  

ASHRAE 90.1 

guidelines.

Project 

Building:

The design of 

the building 

pursuing LEED 

Certification.

Appendix G

ENERGY USE IN DOLLARS
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Modeling Software Options
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Proposed 

Building

District Energy Analysis

$ per year for 

total energy 

use

Energy 

Input

Generation Plant

Distribution

9



Code 

Minimum 

Building

Code Minimum Comparison

$ per year for 

total energy 

use

Energy 

Input

Unitary Equipment
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Baseline 

Building

Proposed 

Building

Option 1 Path 2 Model

tImprovemen

Percentage
1*100 =








−

$BuildingBaseline

$BuildingProposed

$ per year 

for total 

energy use

$ per year 

for total 

energy use

On-Site Equipment per ASHRAE 90.1 - 2004

Virtual DES-equivalent Plant

LEED Version 4

% 
Improvement

Points Earned

6% 1

12% 4

18% 7

24% 10

29% 12

35% 14

38% 15

42% 16

46% 17

50% 18
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Proposed 

Building

Real Comparison

$ per year for 

total energy 

use

Energy 

Input

High Efficiency Unitary 

Equipment
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District Energy - Challenges



Combined Heat and Power (CHP) in DES
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WE

∑QTH

GeneratorTurbineQFUEL

QFUEL – Sum of all fuel used by the CHP.

WE – Net useful Electrical Power, produced by the CHP.

∑QTH – Net useful Thermal Output, produced by the CHP.

Reference: http://www.epa.gov/chp/basic/methods.html

Option 2 for CHP



Scaled Version of Actual DES-Plant

QFUEL

Energy 
Input

Useful Electrical Energy 

Received, WE

Thermal Distribution Piping

Proposed 

Building

Electrical Distribution

Useful Thermal Energy 

Received, ∑QTH

Free Electricity



• Traditional power plants that use coal, gas or nuclear 
energy typically only convert a third of the energy they 
produce into electricity. The rest is wasted as heat. A 
combined district utility can convert 40% of that energy 
into electricity and 40% to heat buildings, wasting just 
one-fifth at the generation stage, though another 7% is 
on average is wasted in distributing the heat around a 
city.
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The Economists – October 15th, 2013



Version 4.1 – Greenhouse Gas Accounting
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Version 4.1 – Greenhouse Gas Accounting
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Version 4.1 – Greenhouse Gas Accounting
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Version 4.1 – Greenhouse Gas Accounting
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Version 4.1 – Greenhouse Gas Accounting
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Version 4.1 – Greenhouse Gas Accounting
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Version 4.1 – Greenhouse Gas Accounting
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Version 4.1 – Greenhouse Gas Accounting
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Version 4.1 – Greenhouse Gas Accounting
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Version 4.1 – Greenhouse Gas Accounting
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• No difference for standard systems.

• Can halve points achieved from CHP.

• Interesting opportunity for TES.



Q&A
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Thank You!

J. Tim Griffin, P.E.  

RMF Engineering, Inc.

tim.griffin@rmf.com


