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TURN Call for a New Statewide Program:  
HVAC Quality Installation, Servicing, and Financing  

  
 
Introduction and Overview 
 
California’s electric peak demand is growing at about 2.4 percent per year,1 roughly the 
equivalent of three new 500-megawatt power plants. Electricity to provide cooling and 
ventilation of residential and commercial buildings accounts for the largest share of 
California’s electric peak demand, roughly one-third of total, or approximately 16,000 
Mw of peak demand in 1999.  
 
Natural gas use in California is dominated by the residential and industrial sectors, 
combining to represent about 82 percent of statewide consumption. The residential sector 
makes up about 36 percent of annual gas usage, or about 5,000 Mth with nearly all of this 
consumption being served by the state’s IOUs. Single-family homes account for 74 
percent of this residential usage, or roughly 3,600 Mth. The principle end uses dominating 
residential sector gas consumption are space heating and water heating, accounting for 82 
percent of total residential usage, or roughly 4,100 Mth.2  
 
In the residential sector, Title 24 standards central air conditioning (CAC) units SEER 13 
effective 2006 creates a tremendous opportunity to move past simple cash incentives for 
higher efficiency units, to improving the efficiency of space conditioning (cooling and 
heating) from a whole systems, whole market, perspective.3 Most of the whole systems-
whole market challenges in residential HVAC cross over to nonresidential HVAC, 
creating additional synergistic energy efficiency opportunities.  
 
Proper air conditioner installation and operation are critical components of effective 
space conditioning efficiency programs.  New equipment which is installed or operated 
improperly will not operate at its rated efficiency.  For instance, without proper 
refrigerant charge and air flow, new “high efficiency” air conditioners can be just as 
inefficient as the units they replace.  Studies as far back as 1992 indicate that 50 to 67 
percent of new air conditioners are installed improperly and operate far below their rated 
efficiency.4 
                                                 
1  Peak demand is also growing more rapidly than energy consumption with a 2% annual growth rate. 
2 Reference CA Statewide Residential Sector Energy Efficiency Potential Study, 2003 Kema-Xenergy 
3 In the nonresidential sector, new federal standards for commercial air conditioners and heat pumps are 
currently being sought.  
4 Reference Robert Mowris. Several studies have shown that approximately 50-67% of new air conditioners 
have improper refrigerant charge and airflow causing systems to operate less efficiently than the FTC 
yellow label (see Assessment of HVAC Installations in New Air Conditioners in SCE’s Service Territory, 
M. Blasnik, Electric Power Research Institute (EPRI), 1995). National Energy Savings Potential from 
Addressing HVAC Installation Problems, Chris Neme, Vermont Energy Investment Corporation, prepared 
for US Environmental Protection Agency, March 1998. Enhancing the Performance of HVAC and 
Distribution Systems in Residential New Construction, Hammarlund, J., Proceedings of 1992 ACEEE 
Summer Study on Energy Efficiency in Buildings, Volume 2, pp. 85-87. The Effect of Reduced Evaporator 
Air Flow on the Performance of a Residential Central Air Conditioner, Palani, M., O’Neal, D., Haberl, J., 
The Eighth Symposium on Improving Building Systems in Hot and Humid Climates, 1992. Impact of 
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Residential duct systems may offer homeowners one of the best opportunities to increase 
the energy efficiency and comfort to the entire home. Studies indicate that 10-30% of the 
heated or cooled air is lost along with the money spent to heat or cool that air. Properly 
sized, installed and sealed ductwork will make heating and cooling systems 
significantly more efficient.5 
 
 
Untapped Efficiency Potential  
 
The untapped efficiency potential from proper sizing, installation (RCA) and duct work is 
tremendous and only peripherally reflected in the Kema-Xenergy potentials studies.6  The 
IOUs have no significant activities or expenditures for HVAC proper sizing, installation 
and maintenance (RCA and duct sealing).7 As part of residential Procurement, the IOUs 
did launch some refrigerant charging activities in 2004, and are looking to implement 
some duct testing and sealing activities in 2005. While these are all positive steps in the 
right direction, each and every new high efficiency HVAC unit must be tested for proper 
installation (RCA) with duct testing and sealing, for the paper savings to be real.  
 
The efficiency potential from HVAC quality sizing and installation in the annual sales 
market for central air conditioners is estimated roughly as 150 to 300 MW/year based on 
the following assumptions:  
 

• 600,000 central AC units sold in the CA market a year (two-thirds 
retrofit/replacement and one-third new construction).8  

• Conservatively one-half of all central AC units are either oversized, not properly 
installed (RCA), and/or moving air through leaky ductwork.  

• The savings potential per dwelling unit is estimated at 0.50 to 1.0 kW. 
 

Because similar savings are possible for existing residential and small commercial 
HVAC systems, the efficiency potential over a ten year period could be in the low 
thousands of megawatts. 
 
 
                                                                                                                                                 
Evaporator Coil Air Flow in Residential Air Conditioning Systems, Parker, D., FSEC-PF-321-97. The 
Effect of Refrigerant Charge, Duct Leakage, and Evaporator Air Flow on the High Temperature 
Performance of Air Conditioners and Heat Pumps, Rodriguez, A., EPRI, 1995.  
5 PG&E Duct Testing Technical Sheet http://www.pge.com/res/rebates/energy_efficient_brochures/ 
6 This is not a criticism of CA’s Secret Surplus September 2002 and CA Statewide Residential Sector EE 
Potential Study April 2003; but reflects that the recent IOUs and third parties work in this area occurred 
roughly at the same time period of the potentials analysis.  
7 The CPUC funded a third party HVAC program in 2004-05 to verify proper installation of new residential 
central air conditioners, (Robert Mowris & Associates RCA Verification Program for New Air 
Conditioners, service area PG&E, SCE, and SDG&E).  Also, the CEC commissioned a statewide program 
to provide an effective agent to ensure proper operation of residential and  commercial air conditioners 
from August 2001 to June 2003 (Proctor Engineering Group Innovative Peak Load Reduction Program 
CheckMe! Commercial and Residential AC Tune-up Project).  . 
8 CA Residential Efficiency Market Share Tracking HVAC 2003.  Table 3-2: 576,409 total unit sales 2003.  
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Financing HVAC Equipment and Services 
 
There is a strong need for low- and no-interest financing of residential and small 
commercial HVAC equipment and services as an effective mechanism to overcoming 
significant market barriers that exist in inducing the majority of homeowners and 
businesses to invest in saving energy through efficient HVAC equipment and operation.   
 
Conservative estimates from the Electric and Gas Industries Association (EGIA) market 
data and input from home improvement contractors indicate that well over 50% of all 
residential HVAC installations require financing.   An exact percentage is hard to 
determine because homeowners typically draw down an existing home equity loan, use a 
credit card with an open balance or seek out new sources of financing to fund their 
project. 
  
Financing is also one of way to effectively address the split-incentive landlord-tenant 
barrier at least in the commercial sector. Energy saving measures with a payback period 
less than the length of the tenant’s lease are ripe for financing, with additional options 
including the ability to transfer an existing financing contract to the next tenant.9  
 
In D. 04-09-060 September 23, 2004 Interim Opinion: Energy Savings Goals for 
Program Year 2006 and Beyond, the CPUC has directed the IOUs to submit proposals 
for on-bill financing.10  
 
The new federal standards for residential central air conditioning units effective 2006 
heighten the need for financing.  As lower-cost (lower efficiency) units are no longer 
available, customers may increasingly delay replacement  Appropriate financing could 
prevent the decline in replacement of older, less efficiency systems. 
 
 
Economic Development and Job Creation 
 
Because proper sizing, installation (RCA), and testing and tightening of ductwork is labor 
intensive, the opportunities for economic development and job creation should not only 
be considered, but touted as one of additional significant benefits of the new Statewide 
HVAC Quality Installation, Servicing, and Financing Program.  
 
 
                                                 
9 United Illuminating Company’s Small Business Energy Advantage 
http://www.uinet.com/your_business/sbea.asp  

10 Page 34: “For this purpose, we encourage the program administrator(s) to aggressively develop program 
design options during the next program cycle that will address major barriers to energy efficiency 
deployment.  We expect program administrator(s) to submit for our consideration an analysis of a wide 
range of promising options to remove barriers to rapid energy efficiency deployment, including on-bill 
financing of energy efficiency measures.  In doing so, program administrator(s) should look to the practices 
used in other states to resolve the ratemaking, cost allocation and consumer protection issues raised by the 
parties in this proceeding regarding on-bill financing.” 
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Federal Standards and Energy Targets 
 
The new federal standards for high efficiency central air conditioners should not 
automatically trigger a reduction in the IOUs’ energy targets because the nameplate 
rating is dependent on proper sizing, installation, and duct work sealing.  In other words, 
as far as HVAC goes, one can not presume that heightened standards alone will directly 
reduce the remaining energy efficiency potential.  
 
 
Statewide Program Components  
 
TURN offers the following initial listing of components to be considered for the new 
statewide HVAC Quality Installation, Servicing, and Financing Program: 
 

• Smooth and timely product flow from manufacturers, distributors, and 
contractors, to the new construction and replacement markets.  

 
• Quality control monitoring at the points of manufacture and installation, and 

periodic testing during operation.  
 

• Education and training for contractors.  
 

• Incentives for contractors for proper sizing, installation, and duct work.  
 
• Quality unit sizing in new construction; need to downsize units in 

retrofit/replacement.   
 

• Quality refrigerant charge and airflow (RCA) retrofit/replacement market, new 
construction, and existing dwelling units and small commercial buildings.  

 
• Quality duct testing and sealing retrofit/replacement market, new construction, 

and existing dwelling units and small commercial buildings.  
 

• Third-party verification of quality sizing, installation, and duct work. 
 

• Coupling high efficiency space cooling with high efficiency space heating: 
furnaces and heat pumps.  

 
• Financial mechanisms to help consumers and businesses with the higher cost of 

efficient units, and the cost of whole systems RCA and duct sealing. 
 
 
 
 
 
 



TURN, Cynthia Mitchell consultant   
March 17, 2005 

 

 5

Next Steps  
 
TURN recommends that a statewide PAG working group be formed with representatives 
from each of the IOUs, Energy Division, ORA, CEC, TURN, NRDC, and other key third-
party stakeholders such as Proctor Engineering, Mowris and Associates, Bruce Matulich 
Electric and Gas Association, and Bob Knight, Home Performance Contractors 
Association.  
 
TURN suggests that the parties in receipt of this Call for New HVAC Program provide 
comments on this document by end of next week (March 11 or sooner).  Comments 
should discuss the substantive matters raised in this document, as well as suggestions on 
how best to proceed.  
 
TURN offers to host a conference call or series of conference calls with all or portions of 
the working group the week of March 14th in order to begin to develop or develop the 
plans and process to develop:  
 

• the program concept;  
• 1st year, 5-year, and 10-year projected costs and savings; 
• 6 month program development work plan (June 1 – December 31, 2005)  
• 1st year program plan, included budget and projected savings.  

 
Because this information and data is critical to the overall design of the IOUs’ portfolios 
and programs, TURN hopes that the IOUs can present and discuss this new statewide 
program at the PAG meetings the week of March 21st.   
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California’s electric peak demand is growing at about 2.4 percent per year,11 roughly the 
equivalent of three new 500-megawatt power plants. Electricity to provide cooling and 
ventilation of residential and commercial buildings accounts for the largest share of 
California’s electric peak demand, roughly one-third of total, or approximately 16,000 
Mw of peak demand in 1999. Commercial lighting makes up the next single largest end-
use share of peak demand at over 5,000 Mw. Other key contributors to peak demand 
include industrial manufacturing (roughly 6,000 MW) and residential lighting and 
refrigerators (5,000 to 6,000 MW each).12 

Figure 113 
Largest Contributors to California’s Peak Demand  

 

 
  
  

                                                 
11  Peak demand is also growing more rapidly than energy consumption with a 2% annual growth rate. 
12 CA  Statewide Residential Sector Energy Efficiency Potential Study, 2003, Kema-Xenergy. 
13 Ibid 11.Figure 2-4 
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Figures 2 & 3 
Breakdown of Natural Gas Use by 

Customer Sector & Residential End Uses 

 Natural gas use in California is dominated by the residential and industrial  
sectors, combining to represent about 82 percent of statewide consumption. The 
residential sector makes up about 36 percent of annual gas usage, or about 5,000 Mth 
with nearly all of this consumption being served by the state’s IOUs. Single-family homes 
account for 74 percent of this residential usage, or roughly 3,600 Mth.  
 The principle end uses dominating residential sector gas consumption are space 
heating and water heating, accounting for 82 percent of total residential usage, or roughly 
4,100 Mth.14 
 

 
 
 
  

    
 
 
 
 
 
 
 
 
 
 
 
 
 

    

                                                 
14 Figures 2 and 3 Ibid 11 at page E-6. 


