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Energy and Demand Savings Calculations
Background

The comprehensive HVAC program includes two tiers based upon increasing efficiency parameters; i.e., increasing SEER and EER values.  The second tier savings are derived from the fist tier savings based upon a ratio of the incremental power requirements for the proposed Tier II unit and the baseline unit.
Methodology
Since a units’ EER = Cooling capacity (Btuh) divided by input power (W), the input power can be represented as:

W = Btuh/EER.

The peak demand savings for a proposed unit (W2) is the difference in input power as compared to a base case unit (W1).  The base case unit efficiencies are considered to be the minimum efficiencies allowed by the California Appliance Efficiency and Building Energy Efficiency Standards.  
Thus, the incremental peak demand savings is:


(W = W2 – W1
The incremental savings between Tier I and Tier II equipment can then be derived from a ratio of the incremental power savings, where W1, W2, and W3 are the input power ratings for a base case, Tier I, and Tier II unit, respectively.  

Thus, for Tier I


  
(WI = W2 – W1
And for Tier II


(WII = W3 – W1
And

(WII  /  (WI  = (W3 – W1) / (W2 – W1)

Substituting Btuh/EER for W, and canceling units of Btuh since the cooling capacities for all units are assumed to be equivalent, yields
Equation A:
(WII  /  (WI  = (1/EER1 – 1/EER3) / (1/EER1 – 1/EER2)

Calculations

For air-source unitary air conditioners with capacities >= 135,000 Btuh to < 240,000 Btuh, the EER values are 

EER1 = 9.5


EER2 = 10.5


EER3 = 11.5

Inserting these EER values into Equation A results in 


(WII  /  (WI  = 1.80

And for air-source unitary air conditioners with capacities < 65,000 Btuh, the EER values are 


EER1 = 11.0


EER2 = 12.6


EER3 = 13.6

Inserting these EER values into Equation A results in 


(WII  /  (WI  = 1.42

Averaging the values for these two classifications of unitary air conditioners results in an average ratio of 

(WII  /  (WI  = 1.60

Thus, a multiplier of 1.6 shall be assumed for all Tier II units in the program.
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