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Background

The Comprehensive Packaged Air Conditioning System Program includes incentives for non-residential refrigerant charge and airflow service on unitary HVAC equipment.  Proper refrigerant charge has the effect of increasing the capacity of the air conditioning unit, reducing the hours of operation for the year.  Proper airflow reduces the fan operation to the specified airflow needed. This document describes how the estimated above-code demand and energy savings for this measure were derived.
Methodology
The estimated annual energy savings and summer demand reduction for residential refrigerant charge and airflow service within the climate zones of the Southern California Edison (SCE) Company’s service area are summarized below:

	Table 1. Refrigerant Charge and Airflow Savings per Climate Zone (One Compressor Unit).

	

	CZ
	Annual Energy Consumption (kWh) per Single Family Home
	Above Base Percent Energy Savings
	Above Code Annual Savings (kWh per Ton)
	Above Code Demand Reduction (kW per Ton)

	
	
	
	
	

	6
	
	
	460
	

	8
	
	
	402
	

	9
	
	
	231
	

	10
	
	
	561
	

	13
	
	
	575
	

	14
	
	
	619
	

	15
	
	
	895
	

	16
	
	
	666
	


	Table 2. Refrigerant Charge and Airflow Savings per Climate Zone (Two Compressor Unit).

	

	CZ
	Annual Energy Consumption (kWh) per Unit
	Above Base Percent Energy Savings
	Above Code Annual Savings (kWh per Ton)
	Above Code Demand Reduction (kW per Ton)

	
	
	
	
	

	6
	
	
	337
	

	8
	
	
	292
	

	9
	
	
	160
	

	10
	
	
	415
	

	13
	
	
	426
	

	14
	
	
	460
	

	15
	
	
	672
	

	16
	
	
	496
	


For the impact of Non-Residential Refrigerant Charge and Airflow (RCA) services, the best information available was from field measurements of Air Conditioners performed by PECI technicians in the Pacific Northwest.  This study found the following:

1. For units operating in the Northwest with one compressor, generally less than 7.5 ton capacity, the projected average energy savings per year was 919 kWh.
2. For units operating in the Northwest with two compressors, generally greater than 7.5 ton capacity, the projected average energy savings per year was 1135 kWh.

The diversity of the buildings and rooftop units serviced in PECI’s Northwest data is comparable to the diversity we will see in Southern California.  The Northwest energy savings were adjusted for the California climate zones based on cooling degree bin hours per year.  A proportion of average NW bin hours over 75˚F to the specific SCE climate zone bin hours over 75˚F was multiplied by the NW savings to achieve the per climate zone energy savings.  Bin data for SCE climate zones 6 and 8 were not immediately available so EPA hours were substituted directly.
1. Compressor run time hours per year can be expected to increase at least linearly as hours the outside air temperature is above 75˚F increases per year.
2. Quantity of energy savings possible as a result of repairs to the refrigeration circuits will increase linearly as compressor run time hours per year increases linearly.
3. Energy savings for Airflow adjustment was assumed to be the same as in the NW study, 370 kWh.

4. Energy savings for Screening was assumed to be the same as in the NW study, 250 kWh.

5. Single compressor units were assumed to be 5-ton units to generate a per ton savings.

6. Two compressor units were assumed to be 8-ton units to generate a per ton savings.
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