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Background

The Comprehensive Packaged Air Conditioning System Program includes incentives for commercial packaged RTU diagnostic testing.  Commercial packaged RTU’s need regular diagnostic testing to insure efficient operation.  This document briefly describes the diagnostic methodology, the assumptions and rationale for estimates.

Description:  This measure was created by PECI to allow a diagnosis of energy saving opportunities on commercial packaged RTUs and gain energy savings as well.  The measure involves taking a variety of inputs on the condition of the RTU.  These inputs are analyzed and a set of recommendations are generated for viable retrofits including air flow, refrigerant and economizer changes. 

This measure works with the business practices of commercial accounts where the technician will do 4 visits per year.  During the first visit, they have a small allotted time to change the filters, check the belts and perform the basic HVAC diagnostic.  Once they understand the retrofit possibilities, their service manager can schedule the appropriate time to implement the retrofit.

This is merely a different implementation than the Mowris approach, which is used for new equipment.  In his program, he knows that a full refrigerant and air flow adjustment are necessary, so his incentives are built around doing the complete service.

Whether this measure will be included in the final program depends on the responses to the planned RFP process.

Terms and Conditions:  Technician must complete the zone and RTU modules of AirCare plus software.   Software requires record thermostat characteristics including cooling stages, wiring and programmable. Identify economizer control strategy and type of economizer. Review installation of economizer and record results. Perform functional test of economizer. Perform test of refrigeration cycle. If prompted, technician must install brass Schrader valve cap and make economizer changeover adjustments.
Methodology
The estimated annual energy savings and summer demand reduction for the Basic HVAC Diagnostic within Southern California Edison (SCE) Company’s service area are summarized below:

Rebate:

$12/ton

Deemed Savings:  
60 kWh




0.0 kW

Effective Useful Life: 5 years
Savings were based on the following documented results recorded during services:

1. 35% of all rooftop units are undercharged

2. Average cooling capacity of packaged rooftop units is 6.5 tons.
Savings results are based on the following assumptions:

1. Of the equipment that is undercharged, 33% of these instances could be prevented by using OEM mechanical seal Schrader valves.
2. Total power consumption of a 6.5 ton packaged rooftop unit is 8.4 kW based on a Carrier model 48TF rooftop unit.
3. Total average package rooftop unit compressor run time hours in the SCE territory is 2500 hours per year.

4. The typical packaged rooftop unit that is undercharged can yield 10% energy savings per year if repaired.
5. Estimate a minimum average energy savings of 150 kWh/year results from increasing the changeover setting for units that do not need additional economizer service.
Energy savings from the machine-fitted brass cap installation are calculated with the following formula: kW (8.4)*annual hours (2500)*Energy Savings Percent (10%)*Fraction of Machine Fitting Preventable Low Refrigerant Charges (33%)*Fraction of Rooftop Units that are Undercharged (35%).  This amount is added to the 150 kWh/year savings from economizer service to achieve the total unit kWh saved from the basic inspection. Finally, this amount is divided by the tonnage to get the savings per ton.  
The energy savings from the basic HVAC diagnostic comes from two places.  The first is the replacement of the existing Schrader cap with a machine-fitted brass cap.  The Schrader cap is the primary point of refrigerant loss and the typical O-ring or plastic cap degrade quickly, allowing leakage.  The second energy savings is to take a working economizer and change the changeover set point from D to B. This is a commonly available retrofit.  The current annual deemed savings from both these activities is 400 kWh per unit or 69.43 kWh per ton.  The savings from the Schrader cap are deemed by necessity.  The savings from the economizer can be calculated based on pre and post conditions. The demand reduction comes from optimization of the compressor which reduces runtime and peak demand electric usage.
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