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Control Strategies for 
“Continuous” Exhaust
Fan manufacturers have many new, helpful control strategies

• Continuous Low
• High speed occupancy
• Cycle timed
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Supply Only Ventilation

• A fewer air duct into the 
furnace/air handler - typically 6” 
dia.

• Use dampers in conjunction with 
timers to control operation of the 
ventilation independent of heating 
& cooling cycles

• New ECM fan motors are very 
effective
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Balanced ventilation with heat or energy recovery

• Remote mounted multiple 
room pick-up and delivery

• Draw from the common area 
and supply to all bedrooms

• Central fan integration is also 
used
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Installation Options

•There are different options for 
installation depending on 
application needs

•Often the furnace duct system 
is used to distribute fresh air

•When possible, run exhaust 
ducts from bathrooms & 
kitchens

Exhaust or Partially Ducted 
Installation method



Balanced Ventilation with 
Heat Recovery

•HRVs / ERVs for continuous 
ventilation 

•Choose Home Ventilating 
Institute (HVI) certified

•Select units with the right air 
flow.

Simplified or Return –
Return Installation 

method



Ventilation & High Performance Homes

Ventilation is an important part of the House as a System

• Allows for houses to be built tighter
• Provides interior moisture and pollutant control

Ventilation will impact other HVAC systems

• Impact on HVAC load calculations
• Impact on moisture balance
• Impact on house pressures
• Impact on control strategies



The Lungs of the Home
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HRVs / ERVs - Balancing Flows
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HRVs / ERVs - Balance the Flows
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HRV’s - ERV’s  what’s the difference?

Heat Recovery Ventilation
• Allows transfer of sensible heat 

or temperature difference

Energy Recovery Ventilation
• Allows both sensible and latent 

transfer
• Moisture transfer

• Reduces cooling loads in humid 
climates

• Avoids over-drying in winter

Poly or Aluminum 
Core

Permeable Core



Ventilation Impact on Heat / Cool Loads

Cold Weather
At -20 0F
• Ventilation adds 7300 BTUs to 

heating loads
• Ventilation can remove up to 7 

gallons of water per day

75 CFM of ventilation will increase HVAC loads
Hot Weather

At 105 0F and dry outside
• Ventilation adds 2500 BTUs (1/5 of a 

ton) to cooling loads
• At 95 0F and humid
• Ventilation adds 4500 BTUs (just over 

1/3 of a ton) to cooling loads
• 2/3 of this load is latent (moisture)

These loads can be reduced by up to 80% through the use of 
heat / energy recovery technology



HRV	or	ERV?	A	new	question	for	ZERH’s

• Increased	LATENT	(moisture)	/	SENSIBLE	(temperature)	ratios	loads:
• Ventilation	+	“normal	lifestyles”	– occupant	loads
• From	25:75	to	now	40:60

• Healthy	range	of	humidity	is	critical	- winter	35%	- 40	%,	summer	50%	- 55%.	
• Presence	of	AC	loads	are	increasingly- LATENT	and	can	be	addressed	by	

ERVs(not	HRV’s)
• Energy	Recovery	is	50%	- 60%



Ventilation Impact on Moisture Control

• Ventilation tends to:
• Remove moisture in heating season 
• Add moisture in the cooling season

• Ventilation is helpful in avoiding winter condensation

Avoiding Winter Over-drying
• Provide occupants with controls
• Use ERV technology to recapture 

moisture
• Add a humidifier

Avoiding Summer Moisture
• Provide occupants with controls
• Use ERV technology to reject 

moisture back outside
• Add a dehumidifier / two stage air 

conditioner



Comparing Installation Costs – 3000 sq.ft home

ERV System
• Certified Unit, Ducting, Controls
• Kitchen fan, Bath fan (as needed)
• Installation & Verification of air flows
Estimated Cost = $1600- $2200

Simplified SystemFully Ducted System



Ventilation System Decision Matrix

House 
tightness

HVAC Climate Cost

Exhaust loose Non-spillage Cold, dry
Lowest capital,
Higher operating

Supply loose Forced air Hot, humid
Low Capital
Higher operating

Balanced tight Any Any
High capital cost
Lowest operating
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The Cost of Ventilation – 75 CFM continuous

Electric costs

Gas heat costs
$0.06 / kW

$0.60 / Therm
$0.12 / kW

$0.60 / Therm
$0.18 / kW

$0.60 / Therm

North
(Duluth, MN)

$180/yr $220/yr $250/yr

Mixed
(Louisville, KY)

$105/yr $155/y $195/yr

Hot, Humid
(Miami, Fl)

$  115/yr $155/yr $240/yr
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The Savings of Ventilation w/ Heat Recovery

Proper ventilation enables tighter homes

This can save:

• $200 - $250 /yr in the north

• $125 - $175 /yr in mixed climates

• $ 75 - $125 /yr in southern climates

• ECM motors on air handlers, fans and ERVs can help 
save even more



ZERH’s need New Ventilation 
Innovations: 

• SRE up to 84% at -0 C /30 F

• ECM motors – 22 watts

• HEPA filter option

• 200 CFM +



In ZERH’s the fan efficacy matters more. 
New Ventilation Innovations

• ECM or DC brushless fan motors

• 1000+ kWh / yr vs. standard HRV

• For a ZERH(15,000kWh) that is a 6% 
annual reduction in energy



VENTILATION CONTROL STRATEGIES

Ventilation Controls Matter:
• Timer?
• Dehumidistat?
• “Smart” Controls?
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Know the REAL numbers for air tightness! (ACH50,etc)!

Satisfy ventilation with HRV/ERV) -Take advantage of BETTER ventilation design 
and equipment e.g. balanced ventilation with heat recovery(HRV or ERV). 

Combining air tightness AND heat recovery for ventilation will REDUCE the 
heating and cooling loads further

Air tightness and HRVentilation



Ventilation Impact on combustion appliances
Testing for depressurization

• Specific concern with natural 
draft appliances; wood 
burning fireplaces, gas log 
sets

• Tight houses with large 
exhausts can cause negative 
pressure

• Chimneys can overcome -5 
Pa (-0.02”w.g.) pressure

• Test and provide make-up 
air if required 



What about make-up air?
Fan manufacturers have new, helpful strategies

Over 400 CFM ??
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Building Science & Moisture control

• Sensible loads are going down
• Latent loads going up

• People
• Ventilation



Psychrometrics

Understanding the Physics of Air

217



Psychrometric Exercise 218
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a) If indoor air is at 70 F and 50% RH, to what temperature must it be cooled to get 
condensation? __________________ This is the Dew Point

b) If the indoor air was at 30% RH, what would the dew point be? _________________
c) What is the dew point of outdoor air at 90 F and 70% RH? _____________________

50.53 F

#1

#2

#3
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a) If indoor air is at 70 F and 50% RH, to what temperature must it be cooled to get 
condensation? __________________ This is the Dew Point

b) If the indoor air was at 30% RH, what would the dew point be? _________________
c) What is the dew point of outdoor air at 90 F and 70% RH? _____________________

37.2 F
50.53 F

#1

#2#3
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a) If indoor air is at 70 F and 50% RH, to what temperature must it be cooled to get 
condensation? __________________ This is the Dew Point

b) If the indoor air was at 30% RH, what would the dew point be? _________________
c) What is the dew point of outdoor air at 90 F and 70% RH? _____________________

37.2 F
50.53 F

79 F

#1

#2

#3
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2. If the outside air is 25 F and 100% RH, what will the RH be of the air 
once it is brought in and warmed up to 70 F? ___________________19.0 %
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3. Which airstream has more moisture in it:
a) House inside air that is at 70 F and 60% RH Humidity Ratio = __________
b) Outside air when it is 40 F and raining. Humidity Ratio = __________
c) Will opening a window or turning on a ventilation system help dry out this house on what 

appears to be a very wet day? _______________

66 Grains
36 Grains



224

4. Which airstream has more moisture in it:
a) House inside air that is at 75 F and 50% RH Humidity Ratio = __________
b) Outside air that is at 105 F and 40% RH Humidity Ratio = __________
c) Should we ventilate with outside air at these conditions? __________

65 Grains
136 Grains



The importance of Dehumidification

Sensible loads are down:
• Better windows
• Better walls
• Better ceilings

Latent loads are up:
• More time indoors
• More plumbing 
• More consistent ventilation

HVAC design must include dehumidification, to 
supplement air conditioning



Dehumidification Strategies

Strategies:
• 2 stage AC units with humidity controls
• ERVs for ventilation
• Portable dehumidifiers
• Whole house dehumidifiers

Whole House System Advantages:
• High moisture removal capacity
• Up to 120 pints per day
• Can be integrated with AC controls
• May allow downsizing of AC system by 1/2 to 1 ton
• Filtered and drained near the central system



Critical Dehumidification Applications

• Basements in cold climates for spring and fall

• In hot, humid climates to supplement AC & ventilation loads

• In coastal climates to aid drying of construction moisture
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Humidification Applications

• Winter in cold climates

• Large homes with low occupancy levels

Sizing:
• Required capacity is a function of:

• Air tightness of the home
• Ventilation strategies
• Occupancy generation 
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Filtration



Filtration

• Filtration at the furnace works and is 
cost effective

• Commonly located in the return duct 
of the air handler

• Choose a filter with a rating of MERV 
10 or better 

• The better the filter, the more it 
restricts air flow, understand the 
appliance needs

Filtration is the 4th of IAQ strategies: Remove, Seal, Ventilate, then Filter



Filtration Options

1” – 4” Pleated Filters
• MERV 8-12
• May restrict air flow

Electronic Filter
• No MERV ratings
• Good at removing small 

particles
• Needs cleaning every 6-

8 weeks
• May give off small 

amounts of ozone

1” Electrostatic
• MERV 6-10
• Simple, washable 
• May restrict air flow



Media Filters offer flexibility

Air Handler Cabinet
Consider Pressure Drop across the filter:
Less than 0.2” W.C. should be adequate

Return Air Grille Filter



Filtration Options

HEPA Filters
• Work to eliminate pollutant sources 

before spending money on HEPA
• MERV 16-20
• Very restrictive on airflow, they 

need their own fan system
• Available in ducted or portable 

units



Water Usage
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Toilet with < 1.3 
Gallons  

Front load 
washers save 

60% 
Shower heads 

< 2.0 GPM
Faucets < 1.8 

GPM 

Water Efficient Fixtures



10

8

8
1

8
1

4

30

Toilets

Clothes washer
ShowersBaths

Faucets
Dishwasher

Leaks

Savings

20

1512
1

11

1 10 Toilets

Clothes 
washer

Showers

Baths

Faucets

Dishwasher

Leaks

An EPA water efficiency retrofit study indicated the total 
water use was reduced to 40 gallons per person per day -

39% reduction

Typical US Home = 70 gallons per person/day

Gallons per person per day 

Source: Aquacraft, Boulder, CO



Lighting & Appliances



OCCUPANT	PREFERENCES	AND	
APPLIANCES



WHY	DO	APPLIANCES	AND	HOUSE	
OPERATING	CONDITIONS	MATTER?

A	ZERH	LOAD	PROFILE	(IECC	2021…?)

OCCUPANT BASE LOADS = LIGHTS, APPLIANCES,LIFE-STYLE CHOICES



Lighting-Energy Efficiency
Changes happening every 6 months 240



Lighting Design
Using color / temperature of light effectively 241



Don’t forget the power of daylighting 242



Solar



RENEWABLE POWER: SOLAR PV
PHOTOVOLTAICS



RENEWABLE POWER: SOLAR THERMAL



RENEWABLE POWER: SOLAR



Better	initial	ROI	with	Enclosure	and	Mechanical	Upgrades	
vs	SOLAR	(Renewables)

If	we	rely	only	on	solar	here	is	
what	we	get….

PV=	$2	to	$3	per	watt	CREATED

Enclosure	/Mechanicals	=	$0.30	to	
$1	per	watt	SAVED

FIRST	THINGS	FIRST…



SOLAR	OPTIONS

PV (PANEL)    vs   BIPV (INTEGRATED 
ROOF)
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250Solar Hot Water

• New “packaged” systems available

• A 2-4 panel system can 
supplement 50%-90% of DHW 
needs for a typical family

• Can supplement heating for the 
house



THE	FUTURE	LANDSCAPE
HOUSING	AND	TRANSPORTATION	ARE	ONE…



THE	FUTURE	LANDSCAPE

NET ZERO COMMUNITIES
A MIX OF CHALLENGES AND OPPORTUNITIES

Really	small	loads	
require	new	
infrastructure	
partnerships	and	
financing	options



THE	FUTURE	LANDSCAPE

NET ZERO COMMUNITIES
A MIX OF CHALLENGES AND OPPORTUNITIES

■ Grid access for net 
metering is a HUGE 
ISSUE . 

■ Utility administration for 
net metered 
homes….What happens 
if you end the year 
having produced a 
surplus of energy?



THE	FUTURE	LANDSCAPE

NET ZERO COMMUNITIES
A MIX OF CHALLENGES AND OPPORTUNITIES

BATTERIES (STORAGE) 
ANSWERS THE GRID 
CAPACITY ISSUE



LOW	LOAD- ALL	LOADS	ARE	FAIR	GAME	
COMBINED	HEAT	AND	POWER

THE	FUTURE	LANDSCAPE



LOW	LOAD- ALL	LOADS	ARE	FAIR	GAME	
COMBINED	HEAT	AND	POWER

AISIN MicroGen
• Electricity
• Heating 
• Cooling

Utility trials in California, Texas, 
Alberta & Ontario
Technology already moving 
away from fuel to fuel-cell

THE	FUTURE	LANDSCAPE



MODULARIZATION AND ZERO ENERGY 
HOMES

THE	NET	FUTURE	LANDSCAPE



•Safer
•Healthier
•Comfortable
•Durable
•More efficient
•More affordable

What did we accomplish today



What should be on your To Do List?



Summary
• Respect the changes
• Get the sizing right
• Choose high performance
• A systems approach
• Manage moisture
• Identify strategic partners
• Verify performance



Thank You



Doug Tarry Homes HVAC Comparison Report Jan 10th, 2012

Model Sq. Ft. H2K Btu
Current 
F280 Btu

Model % 
Over H2K

Furnace 
Output

Output % 
Over Model

Output % 
Over H2K

Morningdale 1442 25,365 44,073 73.76% 45,000 2.10% 77.41%

Kenwood 1685 30,062 49,005 63.01% 68,000 38.76% 126.20%

Livingston 1872 30,784 35,149 14.18% 45,000 28.03% 46.18%

Thornwood 1460 21,988 40,221 82.92% 45,000 11.88% 104.66%

Average 1,669 27,201 41,897 56.29% 49,600 18.08% 83.26%
262
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2275 sq.ft. house – with heat pump

1982
ERS 70

2012
ERS 81

2020 ??
ERS 88

Heat Loss (BTUs) 78,500 BTUs 37,000 BTUs 25,000 BTUs

Heat Gain 
(BTUs / Tons)

30,000 BTUs
(2.5 Ton)

18,000 BTUs
(1.5 Ton)

15,000 BTUs
(1.5 Ton)

Annual Energy 47,500 kWh 33,500 kWh 16,500 kWh

Annual Energy $$ $ 5,500 $ 3,200 $ 2,150


