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As building envelopes are constructed with greater attention to airtightness details and infiltration is re
duced to a minimum, there is an increasing need for mechanical ventilation to dilute and remove e:xcess mois
ture and other contaminants in the indoor air. Heat recovery ventilators (air-to-air heat exchangers) are 
specified in residential applications to meet these needs without compromising the energy efficiency of the 
structure. Recent years have seen the rapid development of standards and product certification programs f or 
heat recovery ventilators. 

A variety of information is required for the proper selection, design and installation of heat recovery 
ventilation systems. This paper focuses on the development of standards to respond to this need, culminating 
with the Home· Ventilating Institute' s introduction of voluntary performance testing and product certification 
procedures. Tbe evolution of the performance testing standards beginning with ASHRAE 84 is addressed, as is 
the development of ins tallation standards for this equipment. .An in-depth discussion of the information 
furnished. by the Home Ventilating Institute Certfiication Program is provided. 

Finally, the relationship of these standards and programs to other standards, codes and regulatory programs 
is examined. Mechanical ventilation is required by code in several states, in municipalities and in Canada. 
The Bonneville Power Admi·nistration publishes specifications for heat recovery ventilators installed in the 
Pacific Northwest and Energy Mines and Resources Canada promulgates installation guidelines for mechanical 
ventilation systems installed in their energy efficient buildings program. The success of industry standards 
and product cet'tification will be measured in terms of how well they respond to the needs of the consumer, 
installer, designer, and regulatory authority specifying heat recovery ventilation. 

INTRODUCTION 

In the late 1970's, the custom homebuilding industry began to expet'iment with a variety of types of low
energy houses. Builders of active and passive solar structures quickly realized the importance of airtight
ness in achieving the desired energy balance. Just as quickly, they experienced the stuffy feel and moisture 
problems which plagued many of these early projects. As the innovators turned from complex solar designs to 
"superinsulation" the continuous air/vapor retarder became a primary component of a system that also included 
controlled mechanical ventilation. Most incorporated an air-to-air heat exchanger. Today, the air-to-air 
heat exchanger, packaged with fans and controls, is known as a heat recovery ventilator (HRV). 

Builders and designers had recognized the need for controlled energy efficient ventilation, but they had a 
problem in specifying the right equipment and predicting performance. The best information available was pub
lished by William A. Shur cliff in 1981 in his book Air-'to-Air Heat Exchangers for Houses. Chapter 30 on 
measurements contains the following statement: "Apparently there is a need to determine what sets of condi
tions are most pertinent and which test methods are most accurate. Meanwhile the published values of effi
ciency should be regarded as being tentative and subject to some revision." As one manufacturer has put it, 
"Performance data for this equipment was being generated in the marketing department rather than in the lab." 
Clearly the need for product testing standards was emerging as an issue for the infant HRV industry. 

At the same time, we h~rd horror stories about the $3,000 HRV system installed with an airflow of 17 CFM, 
the well meaning homeowner who wanted to run his furnace stack through the heat exchanger, the HRV with intake 
and exhaust in the garage, or the installers in a non-competitive bid government contract who used as much in
sulated flex duct as they could . As with any "new" product there were needs for public education, installa
tion standards, and installer training, in addition to the need for reliable performance data. 

A_PERFORNANCE STANDARD 

First to step into the breach were the Canadians. Motivated (and funded) by the R-2000 energy efficient build
ings program of Energy Mines and Resources, a number of efforts were begun which would address these needs. 
!1uch of the background was already in place; air-to-air heat exchangers had, in fact, been around for many 
years in commercial, industrial and process applications. The American Society of Heating Refrigerating and 
Air Conditioning Engineers (ASHRAE) Standard 84, Method of Testing Air-to-Air Heat Exchangers was available 
for uniform testing and rating of heat transfer capacity, thermal effectiveness and supply air contamination . 
The Air Movement and Control Association (AMCA) Standard 210, Laboratory Methods of Testing Fans for Rating 
had b~en in use for many years to determine the airflow versus pressure performance and efficiency of air 
lllOv:l;ng devices. In addition, a significant body of work was developed at Lawrence Berkeley Laboratories, the 
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U.S. Department of Energy, the University of Saskatchewan and the University of Manitoba. 

In this context, with leadership from Energy Mines and Resources (EM & R), and the Heating, Refrigerating 
and Air Conditioning Institute of Canada (HRAI), a new committee was created by the Canadian Standards 
Association (CSA). The first order of business for the Technical Committee on Heat Exchangers was a perfor
mance test standard. While ASHRAE 84 provided a point of departure, it did not satisfy the need to predict 
the ventilation performance of a system installed with ductwork, nor did it provide a means of testing the 
efficacy of defrost strategies for cold climates. 

What information. must the performance test provide about an HRV? EM and R's early experience provided many 
of the answers. The required information can be divided into two categories: ventilation performance and 
energy performance. Of these, ventilation is the more important. To design an HRV system that will provide 
the desired ventilation rate, the airflow versus static pressure (duct resistance) characteristics of both 
the intake and exhaust airstreams must be known. This permits the designer to predict the ventilation rate 
for a given amount and size of ductwork and to select appropriate equipment given bis needs for air distribu
tion and collection. 

The designer also needs to know the amount of cross leakage from exhaust to supply airstreams. For example, 
if the unit delivers 100 CFM with 5% cross leakage, the effective outdoor air provided to the space is reduc
ed to 95 CFM. 

For some climates, it is aJ.so necessary to know how extremes of low temperature will affect the ventilation 
rate. When the heat transfer surfaces at the cold side of the HRV are below freezing, frost and ice can form 
in the moisture-laden exhaust airstream. Different de-signs employ different strategies for dealing with this, 
ranging from pre-heating intake air to periodic defrost with recirculating or exhaust air. Any reduction in 
airflow due to frosting and/or the defrost strategy used should be known. 

Testing of airflow versus static pressure and cross leakage are relatively straightforward procedures, and 
the CSA Preliminary Standard C439-Ml985 Standard Methods of Test for Rating the Performance of Heat Recovery 
Ventilators (C439) was able to draw on the existing AMCA and ASHRAE standards for procedures and instrumenta
tion. The low temperature test on the other hand, was not as clear cut. Here, the CSA Committee was break
ing new ground and was confronted with some constraints. What are representative conditions of indoor and 
outdoor temperature and relative humidity for this cold weather test? What are the capabilities of the test
ing laboratory? 

The draft standard used for the first roung of R02000 testing in December of 1984 called for a twenty-four 
hour test at an outdoor temperature of -20 C (-4 F) and an indoor relative humidity of 307.. The results sug
gested that many of the 12 units tested were beginning to build significant frost or the defrost mechanism 
was being severely taxed. .The response of the CSA

0 
Commit5ee, which included five or six manufacturers, was 

to revise the cold weather test to 72 hours at -25 C (-13 F) and an indoor relative humidity of 40%. This 
represented the limit of the Ontario Research Foundation cold room which was being used to run the tests. 
The longer duration in combination with colder temperature and higher indoor relative humidity would ensure 
a more severe survival test. Subsequent testing demonstrated that the revised cold weather test was a veri
table HRV torture track. Most units that have successfully completed the 72 hour cold test have undergone 
substanti.al redesign . 

As CSA prepares to issue C439 as a full standard, the cold test is once again being reexamined. Current 
thinking is to establish several levels of testing which would permit greater flexibility in meeting the de
mands of climates milder than the -25°c design temperature, and at the same time allow testing at colder de
sign temperatures. The test data wilJ. provide a check of the manufacturers claims of suitability for an 
application and permit the designer to select equipment appropriate for his climate. 

Energy Performance is the other category where accurate ratings are needed. Information on energy recovered 
and operating cost is used to compare and select equipment and to predict the energy performance of the house 
as a syst~m. It is also useful to be able to determine the temperature of the supply air in advance. The 
R-2000 ra.ting sheets established three parameters in this area: sensible efficiency, apparent sensible ef
fectiveness, and average power consumed. 

Sensible Recovery Efficiency is ameasureof energy recovered from the exhaust airstream. This number is ap
propriate for determ:Lning performance in heating applications where recovery of latent heat is not critical. 
later versions of the R-2000 rating sheet and the Home Ventilating Institute Design Specification Sheet in
clude a place for Total Recovery Efficiency which is appropriate for air conditioning applications and is 
tested at an outdoor temperature of 35°c (95°F). The Sensible Recovery Efficiency tests are carried out at 
o0 c and can be provided for a number of different airflow rates. Sensible Recovery Efficiency is also gener
at~d from the 72 hour cold test data, providing a check on the effects of frosting and defrost strategies 0~ 
the unit's energy efficiency. All the data on efficiency is corrected for cross leakage and fan energy to 
provide a correct measure of recovery useful in energy calculations. Preheater energy is also accounted for• 

Another performance figure generated by the test procedure is Apparent Sensible Effectiveness. This is pri
marily useful in predicting the supply air temperature for a given set of indoor and outdoor conditions. 
Supply air temperature is of interest to the designer in selecting strategies for introducing this air to the 

308 



conditioned space without causing drafts or discomfort. Will air conditioning type registers suffice or 
should the installation include a reheat coil? In an integrated heating/ventilation system, what will be the 
temperature of the return air to the furnace? 

Average power consumed is presented in watts and provides quick insight into a unit's electrical efficiency. 
In general, this will play a minor role in equipment selection, but, for a device designed to run continuous
ly , should not be ignored. The effect of preheaters and other defrost mechanisms on electric energy use dur
ing the cold test will also show up here. This energy is already accounted for in the calculation of Sensi
ble Recovery Efficiency and thus may not be of great import. The exception would be in an area, such as 
Hudson Bay for example, where the cost of electric power is far greater than the common heating fuel. In 
such an application, it is of value to know the energy consumption during frosting conditions. 

Net Moisture Transfer is also presented with the winter performance data. It is typically near 0% for fixed 
plate cores incorporating impermeable membranes. For permeable membrane cores, capillary blowers, and rotary 
designs, it is highly variable. Net Moisture Transfer provides an idea of the moisture removal capacity of 
the unit at the test condition. This can be important where particularly high or low moisture generation 
rates are expected. For example, a unit with 50% moisture transfer at a given condition would remove one 
half the water that is removed by a unit with no transfer operating at the same airflow. In a case of high 
moisture loading, the 50% unit may not have the removal capacity to hold the humidity to desired levels. On 
the other hand, where less moisture is generated, the unit with no transfer may dry the air too effectively, 
or, if controlled by dehumidistat, may experience less than the desired ventilation rate for other contamin
ants. 

PROGRESS AND A LABELING STANDARD 

In January of 1985, the first exploratory meeting between manufacturers of HRVs and the Home Ventilating In
stitute Division of the Air Movement and Control Association (HVI) took place in Chicago. The need for pro
duct standards for HRVs and for an industry voice to represent the manufacturers were the major topics of 
discussion. Prior to the publication of the C439 preliminary standard in May, the newly established HVI Heat 
Recovery Ventilator Committee had had several meetings and had begun work on a revision of the test standard. 
Several Canadian manufacturers who were members of the original CSA Technical Committee participated actively 
in these early meetings. Representatives from Energy Mines and Resources, the Ontario Research Foundation, 
and the Heating, Refrigerating and Air Conditioning Institute of Canada worked closely with the HVI Commit
tee on what was evolving as a North American standard. 

In less than one year, the HVI version, HVI Heat Recovery Ventilators Performance Testing Standard was com
plete. Most changes from C439 were minor or of a technical nature and the current revision of the CSA Stan
dard has incorporated these changes. The major differences in HVI and EM & R's R-2000 testing proved to be 
in the information required, not in the test method itself. Because the focus of HVI's program would be pro
duct certification, a labeling standard, HVI Heat Recovery _Ventilators Product Certification Procedure, was 
produced. 

The Certification Procedure calls for a Certified Ducted Heat Recovery Ventilator Design Specification Sheet 
to be provided for each unit tested. This Design Specification Sheet contains the data discussed above and 
differs from the previous EM & R data sheets in that it requires the summer Total Recovery Efficiency Test 
for cooling applications, permits the manufacturer to specify the winter design temperature for his equiyment 
(and the 72 hour cold test) and presents a graph of airflow versus static pressure for supply and exhaust 
rather than a table of equivalent feet of duct based on the units starting collar size (See Figure 1). Here 
on one sheet is all the information required to select and design HRV systems for residential application. 
The reverse side (see Figure 2) contains a thorough discussion of the tested parameters and their use or im
portance in design. 

The HVI Certification Program also provides for challenge procedures designed to allow the industry to police 
itself and contains requirements fo'r the pt'oper and complete use of certified ratings. In addition, certi
fied ratings are required for all the HRVs in a manufacturer's line following a compliance schedule which 
will spread the cost of testing over a period of several years. Finally, products must be tested for safety 
by an appropriate listing agency prior to certification by HVI. 

~ETY TESTING 

Two agencies currently publish safecy testing standards for heat recovery ventilators in North America: CSA 
and Underwriters Laboratories (U.L.). The Canadian Electrical Code Part II, C 22.2 No. 113 Fans and Ventila
to~s incorporates a specific set of "Supplementary Requirements for Fan Type Air-to-Air Heat Exchangers." 
CSA certifies all HRVs acceptable for installation in Canada to this standard. U.L. has used three existing 
standards, 507, Electric Fans; 883, Fan Coil Units and Room Fan Heater Units; and 705, Power Ventilators in 
listing HRVs for safety depending on the characteristics of the device and its application. Following a 
meeting with HVI's HRV Committee, U.L. engineet's have drafted two new standards 1812, Duct-Connected Heat Re
covery Ventilators and 1815, Non-Ducted Heat Recovery Ventilators. Essentially a consolidation and reorgani
zing of appropriate elements from the existing documents, these proposed standards are currently in industry 
review. A large number of HRVs including a variety of types and sizes are available with CSA approval and/or 
U. L. Listing. The designer, builder or the end user can select equipment with confidence knowing that it 
has been subjected to the scrutiny of testing for electrical, mechanical, and fire safety. 
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INSTALLATION 

Performance testing and listing of products for safety have taken the HRV industry rapidly from infancy to 
adolescence. However, before the maturing process can be considered complete, a body of knowledge and a fa
miliarity must be developed at the level of the installation. The role of the installing contractor is crit
ical to performance of the HRV, particularly in a ducted system. Some systems may be designed by a mechani
cal engineer with great attention to detail where the role of the installing contractor is reduced to execu
tion of the plan. However, more often it is the installer or the builder who designs the system. The impor
tance of proper installation cannot be emphasized enough. It would not be an exageration to state that the 
majority of problems experienced with HRVs in the ~ield are installation related. While manufacturers at
tempt to refine product, making it less sensitive to installation parameters, it is recognized that standards 
for the installation of HRVs are required. 

The same CSA technical coniinittee which produced the C439 document felt this urgency when they promulgated 
C444 Installation Guidelines for Heat Recovery Ventilators (C444) several months in advance of the perfor
mance testing standard. C444, undergoing revision at this time, contains requirements for equipment, duct
ing, and installation of the HRV system. Evidence of the interdependence of these standards, clause 4.1.2 
states, "Certification shall be provided that the equipment will perform in accordance with the manufacturers 
published data when tested in accordance with CSA Standard C439," and further in Clause 4.1.3 "Certification 
shall be provided that the equipment meets the requirements of CSA Standard C22.2 No. 113." 

The Standard references the ASHRAE Fundamentals Handbook and the HRAI Residential System Design Manual with 
regard to duct system desigri. Specific requirements for 1/4 inch mesh animal screen on intake and exhaust 
hoods and for the location of the hoods to prevent blockage with snow, short circuiting of exhaust to intake 
or entrainment of other contaminants such as automotive exhaust are addressed. Insulation and vapor barriers 
are required on cold side ducts to prevent moisture condensation problems and preserve the efficiency of heat 
exchange. Additional requirements provide for installation of the HRV in conditioned space, access to the 
unit and filters for cleaning or servicing, minimizing noise problems through location and acoustic isola
tion, and a means of balancing airflow in branch ducts as well as on the unit as a whole. C444 calls for a 
minimum installed capacity for the HRV of 5 liters per second per room or 1/2 air change per hour for the 
building. 

Recognizing that the proof is in the pudding, the standard provides a sample Installation Data Sheet, "Form 
A" (see Figure 3). Form A is the equivalent of a labeling standard for the completed installed system. The 
installer records measured airflows in the exhaust and supply airstreams as a check on system capacity and 
balance. He also certifies a check of the system controls and lists the equipment and accessories installed. 
Other information which may relate to HRV function is asked for (presence of bath fans, range hood, clothes 
dryer or type of heating system, for example) and delivery of operating, maintenance and warranty information 
to the purchaser is certified. 

Form A is the real strength of the standard. The R-2000 Program has used several generations of this form to 
ensure compliance with its own installation guidelines with good success. Once the installers recognize that 
they will be required to measure the system performance and certify the results, good installations become 
the rule rather than the exception. 

Other installation standards for heat recovery ventilators have been developed for specific program goals. 
The Bonneville Power Administration (BPA) publishes an Air-to-Air Heat Exchanger Specification for use in its 
Super Good Cents and Residential Conservation Demonstration Program incentive programs for energy efficient 
construction. In general, BPA's specifications have improved over the three years they have been in use, re
lying heavily on the Canadian experience and most recently involving the manufacturers in the specification 
review process. BPA now requires an Installation Certification form along the lines of "Form A." 

The R-2000 Program of EM & R Canada publishes Design and Installation Guidelines for Ventilation Systems. 
The guidelines have been revised and expanded several times in an attempt to address all the ventilation sys
tems that might be included in a home, bath fans and range hoods as well as HRVs. Methods of measuring air
flow in the HRV system are specified using an averaging pitot-tube grid as the sensor. EM & R provides these 
grids for homes constructed in the R-2000 Program. Figure 4 pictures the sensor, a commercially available 
device which, when used with a standard manometer, provides an accurate reading of airflow and eliminates 
most of the effects of uneven flow which have plagued HRV installers in the past. The EM & R Guidelines also 
address the issue of make-up air for exhaust devices. Maximums of pressure across the extremely tight house 
envelope are specified, and make-up air d~cts are required to keep the pressure within the specified limits. 
CSA C-444 is referenced for specifics of the HRV installation. 

The R-2000 activity, the proliferation of energy efficient construction, and the recent change to the Cana
dian National Building Code requiring 0.5 air changes per hour of mechanical ventilation have spurred CSA to 
begin work on a new standard tentatively entitled "Ventilation Requirements for Houses." Like the R-2000 
Guidelines, the new standard will attempt to address all aspects of a home's ventilation system(s). HRVs 
will be addressed along with bath fans, range hoods, clothes dryers, exhaust air heat pumps and combustion 
appliances. This new CSA standard may serve as the model for future U.S. residential ventilation standards. 
Unlike the current ASHRAE ventilation standard which treats residential units as simply another category of 
occupancy in a commercial/industrial standard, the CSA standard will provide a realistic framework for the 
design and installation of ventilation in homes. The impact of tight, energy-efficient construction and the 
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interdependence of the various mechanical ventilation devices whichmay be utilized in modern construction are 
important issues for the technical committee drafting the standard. 

TRAINING 

Standards for product testing, labeling, and installation represent a giant step forward for the HRV industry, 
however, unless these standards can be put to work in the field they have little value to the consumer or 
regulatory authority. To bridge the gap between standards and practice it is necessary to train installers, 
inspectors, and code officials. This has been accomplished on alimited scale by a variety of energy efficient 
building seminars sponsored by groups such as the Quality Building Council of the New England Solar Energy 
Association, the Energy Business Association in the Pacific Northwest, the Energy Efficient Building Associa
tion in Rochester, Minnesota, and the National Center for Appropriate Technology in Butte, Monuana. News
letters, such as Energy Design Update and the now defunct Superinsulation Information Service, and individual 
manufacturers have offered seminars and training courses. All of these activities have helped to raise the 
level of knowledge of HRV system design, function, and installation. 

By far the most comprehensive training program to date is offered by the Heating, Refrigerating and Air Condi
tioning Institute of Canada. HRAI publishes an "Installer's Manual for Heat Recovery Ventilators" which is 
based on the C444 Standard and accepted procedures for duct design. Originally funded by EM & R to support 
the R-2000 program's need for trained, certified installers, the manual and training were developed with in
put from manu:ll.acturers, installing contractors, and regulatory authorities. 

Beginning with background information on indoor air quality and humidity control, the course proceeds through 
the use of HRV performance testing data, system design, installation and maintenance. Hands on work in 
measuring and balancing airflow is included. Figure 4, the table of contents from the Installers Manual, 
provides an idea of the depth of the training. This program has produced literally hundreds of qualified in
stallers and inspectors across Canada and has virtually eliminated the horror stories of a few years ago. 

The Home Ventilating Institute is preparing a similar training program, again drawing heavily from the 
Canadian experience, to respond to the need for installer training in the Pacific Northwest. It is expected 
that HVI and BPA will oversee the training and installer certification provided by t.he Technical Services 
Division, Inc. of HRAI. If successful, this program will be available to support similar efforts elsewhere 
in the U.S. 

BUILDING CODES AND STANDARDS 

Mechanical ventilation of residential occupancies is now required by a variety of building codes and standards 
in the U.S. and abroad. The Nordic countries and France require mechanical ventilation capability at the 
rate of 0.5 changes per hour (ACH). In Canada, the CSA standard for mobile homes currently requires 0.5 ACH 
mechanical capability while the same requirement in the National Building Code awaits adoption by the pro-
vinces before it becomes law. . 

In the U.S., the states of South Dakota, Wisconsin and Minnesota have codes requiring mechanical ventilation. 
The California Energy Commission's Residential Building Standards require mechanical ventilation equal to 
0.7 ACH with an air-to-air heat exchanger for homes incorporating a continuous infiltration barrier . The 
Model Conservation Standards promulgated by the Northwest Power Planning Council for homes in the Pacific 
Northwest states of Washington, Oregon, Idaho and Montana call for continuous air/vapor retarders and heat 
recovery ventilation. These standards have already been adopted by a number of local jurisdictions and 
promise to grow in acceptance throughout the region. 

The Council of American Building Officials Model Energy Code, referenced by many state codes, allows recover
ed energy to be used for control of temperature and humidity while incorporating criteria for mechanical 
ventilation according to ASHRAE Standard 62-73 Natural and Mechanical Ventilation. Another widely referenced 
energy conservation standard, ASHRAE 90 is currently undergoing revision. The draft of 90.2 Energy Efficient 
Design of New Low-Rise Residential Buildings requires that consideration be given to the use of heat recovery 
in the ventilation process and allows for the use of the recovered energy in meeting space conditioning 
requirements. 

CONCLUSION 

As is often the case with standards' development, we are confronted with a chicken and egg dilemma which is 
further complicated by a background of rapid change in technology. Nevertheless, the speed with which the 
HRV industry has responded to the need for standards has been exemplary. The development of performance 
testing standards at CSA followed by their refinement and a product labeling standard at HVI has set the 
stage for rapid expansion of related standards and for the practical application of these devices in our 
homes·. 
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Designers and builders of energy efficient construction now will have access to the information required to 
select equipment and design systems which will perform as expected in the field. Contractors can learn the 
ins and outs of HRV installation through education programs rather than by trial and error on the job site. 
And perhaps most importantly, code officials and regulatory authQrities facing the inherent conflict between 
energy conservation and the need for ventilation for health can proceed with code development confident that 
the necessary standards are in place to support their efforts. 
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Home Ventilating Institute Division of AMCA 
Certified Ducted Heat Recovery Ventilator Design Specification Sheet 

Manufacturer: Model Designation: Date: 

Options Installed: Required Electrical Supply: Volts ___ Amps __ _ 

VENTILATION PERFORMANCE 

Extemel Static Net Supply Gro•• Alr11ow 
Alr11ow PreHure 

ln.W.G. ctm Supply elm 

Exhaust Air Transfer Rat10 ___ @0.4in. W.G. 

---@ 0.2in. ~.G. 
Low Temperature Vent Reduction Factor 

Supply --- Exhaust ---
Low Temperature Imbalance Factor __ _ 

Exh•u•t cfm 

-

1.0 r---r--i-....--.--.--..,.--..------

.9t--t---t-+--+---+-I---+--+--+--+----' 

ci .Bt---t--+--;-t--t--+-l--+--!---+--1 
~ 
.5 w .7t---+-+--+-+--+-+---+-+----1--+---I 
a: 
::> 
fl) 

13 .& r----+-+--+-l--+-+---+-+---+-+----1 
a: 
a. 
CJ 
j:: .St---+-t---+---+-+--+-+--+-.+---+~ 
~ 
fl) _. 
c .4t---t---t-+--+---:f---l--+-+--+--j'--~ z 
a: 

...._ _________ E_N_E_R_G_Y __ P_E_R-FO __ R_M_A_N_C_E ________________ ~ 3 

w . t--+-t--+-t-+--+-+--+-+--+---1 
Supply Net Power Sensible Apparent 
Temp. Airflow Con- Recovery Sensible 

"F cfm sumed Elflciency Effectiveness 
Watts 

Heating 

.;-32 

+32 

+32 

+32 

-13 

Net Power 
Cooling Alr11ow Con- I Total 

cfm au med Recovery Efficiency 
Watts 

+95 

+95 

Description of cold weather wattage requirements: 

Notice: 
The test results shown here were obtained 
according to the methods set out in the H.V.I. 
standard for labelling of heat recovery ventilators 
at an H.V.I. 
approved testing agency. They refer to units which 
carry the H.V.1. certification label appear ing 
adjacent. To verify the applicabHity ot these results 
to the equipment suppl ied. verily that the model 
designation appearing above corresponds to that 
shown on the equipment. 

Net 
Moisture 
Transfer .2r----t--t---+--+-+--+-.+---+--+--+-~ 

.1t---t---t--+--l--+-l--+--+--1--+---I 

a ........... _..___.___....._ ............. _...__._...__.__, 

Gross Airflow 

SUPPLY 

CFM 

EXHAUST -------

TESTED/CERTIFIED 

FIGURE 1 
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Certified Heat Recovery Ventilator 

The manufacturer of this equipment 
publishes HVI Certified Design 
Performance Specifications. 
Consult these specifications to 
ensure proper selection and 
installation. 



EXPLANATION OF CERTIFIED DUCTED HRV DESIGN 
SPECIFICATION SHEET FIGURE 2 

This sheet is intended primarily lor the designer and contains actual 
results of tests and calculated values from rest data . The equipment 
tested was supplied by the manutecturer who certifies that the 
equipment tested is representative ol Che designated model offered tor 

sale. 

Definitions and Notes Regarding the Headings Used Follow: 

Model: The manufacturer's designation of the unit tested. This desig
na11on also appears on the HVI certilica11on label. 

VENTILATION PERFORMANCE111 
A note about nomenclature: '"Points'" 1 through 4 are referred to. These 
are standardized as follows: 1 =air from outside: 2 =air from equipment 
to space: 3 = air from space to equipment: 4 = air from equipment to 
outside . 

._TO SPACE 0 2 1 b ._FROM OUTSIDE 

FROM SPACE ... a._J ______ ...J4 .b TO OUTSIDE 

External Static Preuure: The total ditferencial measured between 
points 1 and 2 (supply) or points 3 and 4 (exhaust) in question. 

-Groll Alrllow The measured air11ow rate at points 2 and 3, which may 
contain recirculation air (lrom cross leakage). These values are used 
only for selecting ductwork. 

Net Supply Alrllow The gross supply airflow reduced by measured 
cross-leakage (E.A.T.R.). This is the actual amount of outside air 
supplied by the unil and is used only for sizing the equipment for the 
required ventilation rate. 

Exhaust Air Transler Ratio (EATR): Ratio of the quantity of exhaust air 
tound in the supply airstream to the gross supply air flow. When 
multiplied by 100, this ratio can be expressed as a percentage. Gross 
Supply Airflow x (1 - EATR) =Net Supply Airllow. 

Low Temperature Ventilation Reduction Factor (LTVRF): The per
centage reduction in flow rate ot the supply and exhaust air streams at 
tl'le end ot the 72 hour Cold Weather Test (see -13° F supply temp. 
below) compared with operation under non-frosting conditions. The 
tinal llowrate is taken as the average of the last 1 2 hours of test. This 
reduction in llow results from frost and ice buildup in the core and 
Shutdown of fans lor defrosting. 

Low Temperature Imbalance F1ctor (LT1F): The ratio ot Supply Airllow 
to Exhaust Airflow over the last 12 hours of the 72 hour Cold Weatl'ler 
Test. 

Net Moisture Transfer (NMT): Moisture recovered divided by moisture 
exhausted and corrected for the elfects of cross-leakage. NMT = O 
indicates that moisture was not translerred (net of cross-leakage) from 
the ell:haust to tne supply air. NMT = 1 would indicate complete transfer 
of moisture . NMT is provided for tl'le-32" F and -13° F test conditions as 
an indication of moisture handling characteristics and may be used tci 
evaluate the moisture removal ability ot the equipment at the test 
condition as well as to confirm the manufacturers published data. 

The moisture removal ability should be considered wnen the ventilation 
rate is selected on the basis of moisture control. NMT may be used to 
approximate this ability at the 32"F and -13°F test condition by 
subslitution into the following equation: 

RH,O = NSA (1-NMT) (W1 -W,) 

Where: RH7 0 "' Moisture removal rate 
NSA = Net supply airflow 
NMT "' Net moisture transfer 
W1 "' Humidity ratio ot indoor air 
W, = Humidity ratio of outdoor air 

Note: 

A) that If the lactor (1-NMT) ls removed from 1he equat ion. or If NMT = 0, 
t~en the eQuation becomes RH70 = NSA (W,.w, ). or the equiva lent of 
direct outdoor air supply and balanced exnaust at Che conditions ol test. 
The factor may therefore be used to evaluate tne moisture removal 
abi lity of tl'le equipment with respect to that of unmodltled outdoor air at 
the design conditions of test. 
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B) Test conditions are 71 .6° F and 40% relative humidity (W1 = O 0066) 
for indoor air. Outdoor relative num1dity can vary trom SO. 100% g1v1ng 
0.0019 < W < 0 0038 for the +32" F condition and 0.0002 < W < 0.0004 tor 
the - 13° F condition . 

Some equipment will vary in NMT with cnanges 1n indoor and outdoor 
conditions. Consult the equipment supplier for performance at con
ditions other than those described above. 

ENERGY PERFORMANCE 
Values for energy performance are listed for various test points ot 
supply (outside air) temperature and set airflow Specific conditions of 
note are given below organized according to supply temperature. The 
corresponding airllow points are selected for test according to specific 
pressure or Net Supply Airllow. More or lewer test points may be listed 
for various units depending on their ability to meet the required Net 
Supply Airflow test conditions . 

It is important to recognize that for comparison of equipment only 
values al equivalent supply temperature and net alr11ow should be u.ed. 

+32° F Supply Temp. Steady state test at one or both of 50 CFM and 117 
CFM, 0.2 in. W.G. and 0.4 in. W.G. To determine corresponding external 
static pressure for a specific net a1rllow refer to the ventilation 
performance table . Values of pressure may not be consistent with the 50 
CFM and/or 117 CFM net airllow test points as the equipment may have 
been operated in low speed 12 1• 

-13° F Supply Temp. The test duration is for a fixed 72 hr. period at 
mall:imum speed and 0.4 in. W.G. differential. This is often relerred to as 
the "72 hr. Cold Weather Test" (see LTVRF and LTIF above) . The net 
supply airflow shown is the average of the last 12 hrs. of test and must 
not be reduced by the LTV RF. All other values are also the average of the 
last 12 hours of test. Note that the "72 hr. Cold Weather Test .. may be 
conducted for equipment designed for higher design temperatures. If a 
val.ue other than -13°F is used it will be recorded in place ot -13°F. 

+95° F Supply Temp. • Cooling Values for one or both of 50 CFM and 
117 CFM will be listed according to the ability of the equipment to meet 
the test conditions •11. Outdoor air conditions are +95° F. 50% A.H .. 
indoor air conditions are .,.75• F, 50% R.H. Total Recovery Efficiency 
(see below) is given in place of Sensible Recovery Efficiency (see below) 
as the latter value is not relevant for cooling load applications. 

Watts The average power consumed during the specific rest. 00 NOT 
USE TO ASCERTAIN REQUIRED ELECTRIC SERVICE. Refer to the 
electrical raring information supplied by the manufacturer. The watts 
snown are those recorded during the rest: the eQuipment may be in high 
or low speed setting. 

Apparent Sensible Effectiveness (ASEF): The measured temperature 
rise of the supply air stream divided by the difference between tl'le 
supply temperature (point 1) and exhaust temperature (point 3) and 

• multiplieo by the ratio of mass flow rare of the supply divided by the 
m1n1mum ot the mass tlow rate ot the supply or exnaust streams. This 
value is useful principally to predict final delivered air temperature at a 
given flow rate. 

Sensible Recovery Elficiency (SRE): The sensible energy recovered 
minus the supply fan energy and preheat coil energy, divided by the 
sensible energy exhausted plus the exhaust fan energy. This calculation 
corrects for the effects of cross-leakage, purchased energy tor fans and 
controis as well as defrost systems. This value is used principally to 
predict and compare energy perlormance. 

Total Recovery Elflcieney (TRE) The total energy (enthalpy) recovered 
minus the supply Ian energy and tl'le preheat coil energy, divided by the 
total energy (enthalpy) exhausted plus the exhaust fan energy. This 
calculation corrects tor the effects of cross-leakage and external 
purchased energy for fans and controls. It is used principally to pred1cr 
and compare energy perlormance. 

Footnote 111 All data are given for standard air (0.075 lb./cu. ft.) CFM 
may be read SCFM. 

Footnote 12 1 It the equipment produces less than 0.2 in. W.G. at higl'I 
speed or more than 0.4 in . W.G. at low(est) speed at the specific net 
supply airllow, the test will not be conducted. 

•Copyrigl'lt 1986, Home Ventilating Institute 



While a Purcf'la!.er 
Gre-en a Regulatory Autnoo~ 
C.anary ·Manufacturer 
Pink a Installing Contractor 

Location of lnetattatlon 

Name 

Address 

Ciry and Proy1nc1 

Tetepnona No. 

ONew 

Locallon 0•1crip1ion 

Type al 8uildln9 

eungalo ... ~ 
Splil·le•el W"?-

0 E.tisun9 

Voh.un• ol 
lncludin9 

tr' 

c=i 
c=:J 

HEAT RECOVERY VENTILATOR 
INSTALLATION CATA 

CSA Slandard C444 Form A 

lnst•Ulft9 Contractor 

Name 

Address 

City and Pro•1nce 

Tolepnone No. 

HaOilaCI• St:i•c• Type ol Primory 
811em•nt He1tin9 Sy11em 

R99u1a1ary Aulhanly 

Name 

Re91,,crat1on No. 

Permit No. 

Certrlical• No. 

Dale 

Oul1ide V•tUed 
Mechani""I bhaual 

(m') Fuel 0 Gu Qoil 0 Eleclric 0 ea1nroom 

c=J 0 Forcea Air 0 Kl1cnen 

c=J 0 easeooard 0 Range HOO<I 

s, ...... 

Mulli·srorey ~ c=i c=J 0 Hydro me 0 Central Vacuum 

01ner C=:J c=J 0 Fireolace 0 c101nes Dryer 

e=::Jeu,, c 01ner Otnor 
Air Tigntnes3 Test 0 Yes ONoc=Jeu,. 

Equipment .A.pptl•d S1•.11·UP Chock 

Manufaetunr Equipment Mocel No. Soria! No. 

Brand Name Yes No 

MoCJel Number 0 0 Eleciricial Powlf' Wiring 

CSA Ra1ed Suooty A1r Volume 0 lll/m 0 [] 0 Conirol(sl Wirong 
Vs 

Required Supply Air Volume 0 11l1m 0 0 0 Conirol(SI Function1n9 
Vi 

CSA Ra1e<1 Exnauat Air Volume 0 1tl1m 0 c 0 Cerros! Semn9 
vs 

0 D 
D 1iJ1m D 

Filtorl•I 
ReQuired Ext"laust Air Volume Vs 

0 0 
0 0 

Atr Oiscr1buhon Syscom 
Type of Operarion a Conunuous Yes No 

D 0 lnte9r1ted Wiln He111n9 Sys I em 
TypH ol Concrol(•I Type ol Oelrool 

0 Oenumidiscac w1U, or wunouc Manual 0 0 Numcer ol Suop1y Ouueci p,,,, ••• 
Override D 0 Interval Timer w11n or w111iout Manual D 

Number of E.anaust ?01t1CS 

Override 
Bypu.s 

0 0 Me1sur1n9 EQuopment Use<I • Type 
Manually Operated Sw11cn Recirculate 

0 
Moael Accuracy 

0 Orner Nol AOPlic.aOI• 
Results of Measuremenr 

Ma•e-UpHear ov .. QNo 0 ornw ___ 

0 0 Supply Air Volumo ttllm vs 
Applied By 

0 D Exhaust Air Volume rr'tm L/s 
Nii me 

Pressure 01frerent1at fif apgl1caole) 
Company 

Fan On 0 lncne1 of W11er 0 P1 
Adores• 

D 0 Fan 011 lncnes of Wat1t P1 
City and Province 

Sr•rt·UP Cfteck ly 

Mecn1n1c 
P\ln:l'UIMf' 
Prooer eomo1e1ion and di11r1buhon of th11 lorm by your Company 
inttalhn9 con1raetor will 111ure 1n1r the Hear Recovery 
Ven1111cor Sys11m 11 acghed and installed to 1ndu11ry 0111 
stanoards and wlil ensure you lhar rne equipment 
carnet cne manulactuttr·i w1rran(V. 

0 Aecerved lnstructton on II'\• Operation ol rne Equ1pmen1 Oevi•llon1 or Chan9e1 lrom AppHc:•CIOft 
O•scrtlM 

0 Rec11..,eCJ Warrat"fY Cara 

0 Rec1t1..,ed Ooer1t1on and Ma1n11n.anea Manu•I• 

0 Recei•ecl AOY•CI and C:..ulion Regarding ComDu1uon Air 

Puri:n1ser's Si9na1ur1 O•r• 

FIGURE 3 
HEAT RECOVERY VENTILATOR 

INSTALLATION DATA 
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FIGURE 4 
AVERAGING PITOT TUBE GRID 
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