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Introduction

Over the past thirty years, much effort has gone into improving the energy efficiency of space heating and cooling equipment.  National standards have focused almost exclusively on equipment efficiency.  

The performance of equipment as part of a system has received increasing attention in recent years.  It is now universally recognized that equipment, thermal distribution, and the building envelope are all intimately connected both in terms of energy efficiency and the degree to which each element serves the purpose for which it is intended.

Despite this renewed focus on systems, however, there is an emerging consensus that equipment and systems, as installed, often do not perform as well as would be expected on the basis of manufacturers’ specifications and standardized ratings.

There is less agreement on the frequency and extent of many types of performance shortfalls.  The situation today with most of these concerns is reminiscent of the status of duct energy losses in the 1980’s.  At that time, an expanding body of research was pointing to duct losses as a significant factor in the annual energy use for space heating and cooling in small buildings.  The conventional wisdom, however, was that, because of the low pressures generally used in residential ductwork, these losses could not be very great.  With additional analysis, field research, and discussion among stakeholders, consensus was reached among industry, the research community, and government energy agencies that duct losses are a cause of energy losses comparable to the energy losses in furnaces and boilers thirty years ago.

The major issues with regard to system performance today group themselves into two broad categories:

1.  as-installed energy use relative to what is expected 

2.  delivered air quality and thermal comfort relative to what is defined as acceptable by applicable codes, standards, and guidelines. 

In each of these areas, it is important to achieve greater understanding of which perceived issues are truly significant, which are real but misdiagnosed, and which may not warrant much emphasis.     

In recognition of these concerns, the members of ASHRAE’s Technical Committee 6.3, Central Forced Air Heating and Cooling Systems, have selected as an overarching theme for its research plan the need to bring as-installed performance in line with what would be expected on the basis of test data.  

This theme complements efforts by manufacturers, the U.S. Department of Energy, and others to improve the baseline performance of the individual system elements themselves.  It is also in line with the Research Strategic Plan being developed by ASHRAE’s Research Advisory Panel (RAP).  That panel has identified eight preliminary “Research Opportunities” that could provide a structure for ASHRAE’s Strategic Plan.  These are:

1.  Integrated Design for the Building’s Life Span

2.  Alternative Cooling Technologies

3.  Simulation and Design Tools

4.  Comfort, Health, and Productivity

5.  Sensors

6.  Renewable Energy Applications

7.  Refrigeration

8.  Building Operation

Of these eight issues, all but 6 and 7 are directly related to TC6.3’s research plan.        

Closing the Gaps

Within the overarching theme of “closing the gaps” between expected and as-installed system performance, TC 6.3 has identified several specific areas where it believes ASHRAE research can make an important difference in the coming decades.  These fall in two broad subareas, depending on whether the perceived performance deficiency is mainly one of lower than expected energy efficiency or lower than expected delivered thermal comfort and air quality to the homeowner or small-commercial building occupant.  The following outline provides an overview of TC 6.3’s vision.

Main Theme:  Bringing As-Installed System Performance in Line with Expected Performance

I.  Energy Efficiency Performance


A.  System energy efficiency at the time of installation


B.  Energy efficiency degradation over time

II.  Delivered Health and Comfort Performance


A.  Humidity management


B.  Meeting indoor air quality requirements 


C.  Meeting room air distribution requirements

In each of these areas, TC 6.3 recognizes the need to provide industry, government, and the research community with a sound technical basis for raising or lowering the level of concern about any specific issue.  The consequences of ignoring a truly significant problem must be weighed against the economic inefficiencies and wasted effort associated with raising false flags of concern.  This is a responsibility that the members of this committee take seriously.

RP-1449 - Energy Efficiency and Cost Assessment of Latent Cooling Options.  (TC 6.3 Research Plan Category II-A, Humidity management.)  There is a general consensus that improvements in building envelope thermal integrity have adversely affected the ability of conventionally designed air conditioners to provide adequate dehumidification in residential and small commercial buildings.  There is less agreement on the extent of the problem and the degree to which non-traditional design options may be needed to overcome it.  These themes were brought out at a recent “experts’ meeting” sponsored by the U.S. Department of Energy’s Building America Program.  The need exists for a credible study, with guidance provided equally by representatives of the HVAC industry and the research community, that could serve as a blueprint for future research, development, and system design efforts aimed at maintaining, in a cost-effective and energy efficient manner, humidity levels consistent with thermal comfort, health, and building structural integrity.  The design and management of such a study must be such that it will be used confidently by both government agencies and private-sector firms in planning their future development and marketing strategies.

TC 6.3 has sponsored RP-1449 to help inform the discussion.   The objective of this research project is to evaluate, assess and rank the humidity control performance, energy efficiency,

and cost of residential space conditioning systems for their capability to control indoor humidity throughout the year in U.S. humid climate residences. The reference humidity control target level will be less than 60% relative humidity. This project will improve the level of understanding concerning the advantages and disadvantages of the residential technology options and HVAC design approaches that may be extensively applied in humid climates and other circumstances where latent cooling loads frequently exist in the absence of sensible cooling load, or at least where latent cooling loads comprise a larger‐than‐typical portion of the total cooling load.
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