
OREGON HOUSING & COMMUNITY SERVICES
Multifamily Energy Program

EMERGING TECHNOLOGIES, 
HEAT RECOVERY VENTILATION

Presenter: Dan Wildenhaus



WHAT IS HRV AND ERV?

 Heat Recovery Ventilation (HRV) is a balanced 
mechanical ventilation system that 
simultaneously supplies and exhausts equal 
quantities of air to and from a house while 
transferring heat between the two air streams. 

 Energy Recovery Ventilation (ERV) works in a 
similar way but transfers some of the moisture 
from the outgoing airstream into the incoming air, 
so it keeps the humidity in your home at a 
constant level. 
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Presentation Notes
Heat Recovery Ventilation (HRV) is a balanced mechanical ventilation system, with equal amounts of supply and exhaust, that transfers heat between the two air streams.

Energy Recovery Ventilation (ERV) works in a similar way but also transfers some of the moisture (and therefore the latent heat) between the two airstreams. 





HEAT RECOVERY VENTILATION
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Presenter
Presentation Notes
An HRV in summer introduces outdoor air, with potential moisture and higher temperatures. The higher efficiency models will transfer incoming heat better to exhaust air, ensuring the unit is not operating primarily as a heater during this cycle. In the NW, in particular in Spring, an HRV can also bring in additional moisture to the building through ventilation, because while the Heat is transferred from the incoming outside airstream to the return airstream leaving the building which cools supply air, exterior moisture is not removed from the incoming air. The building’s dehumidification load increases as a consequence of additional moisture from the outdoor air.*Potential CON in the Spring*

An HRV in winter allows Heat to transferred between the two airstreams at the recovery core, but moisture in the return air is not transferred to the supply exhausts the moisture generated by building occupants.. As a result, controlling interior relative humidity in the winter can be less challenging with an HRV.*PRO*





ENERGY RECOVERY VENTILATION
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For most of the NW, an ERV is not necessary or even recommended. In rare cases where homes are located in a high moisture marine climate (in some rain shadows, valleys, and areas protected by mountainous terrain) An ERV in summer can reduce the amount of moisture in the outside air that is delivered to the interior. Heat and moisture are transferred to the exhaust air stream, reducing both the cooling and dehumidification loads associated with ventilation. *PRO*

For eastern OR or at very high elevations, AND when buildings are very tight, an ERV in winter transfers both heat and humidity to the supply air at the recovery core. As a result, the building may not suffer from too much dry air with winter operation of an ERV.

Overall, ERVs are typically slightly more efficient than HRVs as they can transfer additional heat via moisture. That said, medium and high end manufacturers have spent considerable time and effort to ensure that HRVs are maximizing efficiency. As stated, the benefits gained with an ERV are truly only realized for homes in very humid climates, or in very tight buildings that are located in very dry climates.



HRV: ENERGY PERFORMANCE TERMS

Efficiency Term Definition 

Sensible Recovery 
Efficiency (SRE)

SRE quantifies the amount of heat recovered by the incoming 
fresh air from the exhaust air. It is reported as a percentage of 
the total sensible heat that is available for recovery. 

Apparent 
Sensible 
Effectiveness 
(ASE)

Unlike the SRE, the ASE includes the energy lost from fans 
with poor efficacy (high energy use for fan operation), heat 
leaking in or out of the HRV case, and any leaks between the 
airstreams as they cross through the HRV core. 

Total Recovery 
Efficiency (TRE)

TRE gives the energy recovered by the ERV including both 
sensible (temperature) heat and latent (moisture) heat. It is 
similar to the SRE, and expressed as a percentage of the total 
available energy for recovery.
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(SRE) percent of recovered sensible heat compared to total available heat.
For instance, if an HRV has an SRE of 55% for a given flow rate and temperature difference, this means that the HRV core transfers 55 percent of the heat available in the out-going air to the incoming airstream. 

ASE is calculated by including the heat transfer from high energy using fans to the airflow, heat leaking in or out of the HRV case, and any leaks between the airstreams when they cross through the HRV core. It is also expressed as a percentage and is equal to the temperature rise of the incoming outdoor air divided by the temperature difference between indoor and outdoor air. 

TRE gives the net energy that is recovered by the ERV, which includes the sensible (temperature) heat and latent (moisture) heat that is recovered. It is similar to the SRE, except that it also includes the moisture recovered from the exhaust air.





WHY HIGH EFFICIENCY MATTERS
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Presentation Notes
The other part of the equation. The incoming air temperature based on ASE

Improved shells, even to 2012 IECC levels require greater attention to ventilation strategies.
Latest ventilation research emphasizes the need for distributed fresh air, exhaust fans don’t work well when bedroom doors are closed
High efficiency HRV specifications are dual-purpose: Efficiency and Comfort 
Earlier research from Canada shows high probability that lower-efficiency HRV units were disabled by occupants due to comfort. Higher ASE spec helps prevent air conditioning rooms during the heating season.





DEFINITIONS & EFFICIENCY DATA 
ONLINE
 Heating and Ventilation Institute: www.hvi.org
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HVI is like the AHRI of the ventilation world

You want to search the HVI Certified Products Directory

http://www.hvi.org/


NEW CONSTRUCTION VS. RETROFIT 
CONSIDERATIONS
Consideration New Construction Existing Buildings

Ventilation 
requirements

MUST meet ASHRAE 62.2 
or 90.1

Should meet ASHRAE 62.2 
or 90.1

Constructability Can design your system 
early and build around it. 
Think VHAC for balanced 
ventilation

May be limited by building 
dimensions and more 
typically approach as H/AC 
and V

Need Tighter buildings need well 
controlled ventilation for 
fresh air and thermal 
comfort

Typically leakier buildings, 
but may have strategies 
designed to tighten as part 
of retrofit

Design Control strategies for 
tighter buildings, may 
incorporate spot exhaust 
plans

Control strategies for 
moderately tight buildings, 
may need to integrate into 
existing systems
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ASHRAE – American Society of Heating Refrigeration, Air-conditioning Engineers – Standard 90.1 is the ventilation standard for commercial code. Standard 62.2 is the ventilation standard for Residential buildings (low rise MF).

ASHRAE standards are evolving to prefer balanced ventilation, but in future iterations, to either mandate or reward it. Typical construction for MF is either exhaust only or separate exhaust strategies for spot ventilation and supply ventilation integrated into heating and cooling systems (although WA state code is changing for commercial code, meaning we may see similar in OR soon). Overall, to get the best benefit for good IAQ, a balanced system is preferred. It creates fewer pressure issues in buildings and the new air comes from a known location and is filtered. An HRV allows this to happen at lower operating costs and with temperature contributions that will hopefully lead to the systems not being turned off.

We typically use the term HVAC for Heating, Ventilation, and Air Conditioning, or as some installers refer to it: Heatin, Ventin, and Coolin!  VHAC places the Ventilation first in the equation. H/AC and V is oft discussed when we design Heating and Air Conditioning separately from Ventilation.

Tight buildings need fresh air. Leaky buildings need to control WHEN a building breathes. In New Con, we typically have tighter construction (usually on purpose), but in buildings undergoing energy retrofits, we are often taking a formerly leaky building to at least a moderately tight environment. In either case, testing the buildings leakage rate can be an excellent way to know how to set ventilation strategies.

In New Constuction, one way to reduce the cost of an HRV is to use some of the bathrooms (we recommend half baths and laundries) as exhaust ports, thereby reducing some of the fans needed to be installed.  In existing buildings, we may need to think about existing ductwork, building cavities, and chases that will need to be utilized, whether they are part of the existing heating system or ventilation systems.



HRV/ERV: CONTROL STRATEGIES

 Preferred control strategies vary by climate 
location and building tightness:
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Climate Airtightness 
[ACH @ 50 Pa]

Minimum Control Strategy 

Coastal /Maritime 
Climate Zones (Higher 
Humidity 
Springs/Winters)

• Zone 4C in Oregon

≤ 3.0 Continuous low speed with manually 
operated high speed3 to 5

5 to 7 Time‐of‐day timer with ability to operate 
continuously

≥ 7 On/off, time‐of‐day timer

Non‐Coastal / 
Continental Climate 
Zones (Lower Humidity 
Winters)

• Zone 5 in Oregon

≤ 3.0 Continuous low speed with manually 
operated high speed

3 to 5 Time‐of‐day timer with ability to operate 
continuously

≥ 5 On/off, air time‐of‐day timer



INFLUENCE ON OR-MEP INCENTIVES

Tier Savings Threshold Incentive

Tier 1 ≥ 20% kWh savings compared to baseline* $0.80 / kWh saved

Tier 2 ≥ 25% kWh savings compared to baseline* $0.90 / kWh saved

Tier 3 ≥ 30% kWh savings compared to baseline* $1.00 / kWh saved
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*baseline is code in New Construction and existing conditions for retrofits

Incentives for Whole Building Path calculated as follows:
[% Savings Incentive Tier Rate ($/kWh)]   X   [Total kWh Modeled Savings]

Presenter
Presentation Notes
Incentives
There are three incentive tiers in the Oregon Multifamily Energy Program Whole Building Path. Each tier is based on percent electric savings
over existing conditions. The higher the savings achieved, the higher the project incentive. 

Installing an HRV, particularly in conjunction with building tightening measures, could boost your project into the next highest tier, helping you to maximize your savings



THANK YOU FOR 
ATTENDING
Oregon Housing and Community 
Services Multifamily Energy Program
www.oregonmultifamilyenergy.com

Dan Wildenhaus
dwildenhaus@trcsolutions.com

http://www.multifamilyenergy.com/
mailto:dwindenhaus@trcsolutions.com
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