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Four recently built Cook Inlet Housing Authority homes 
were studied for mechanical system performance.  Two 
boiler-heated homes and two furnace-heated homes were 
monitored during 2006 to determine if they performed as 
designed regarding energy ef-
fi ciency, homeowner comfort, 
indoor air quality and humid-
ity control.  The boiler heated 
homes were 2-story homes 
with the boilers providing do-
mesti c heat and hot water.  The 
other two homes were 1-story 
with furnaces for domesti c heat 
and standard domesti c hot wa-
ter tanks.  One home was venti -
lated with a Heat Recovery Ven-
ti lator (HRV).

Results Summary

Temperature/Relati ve Humid-
ity: Both of the furnace-heated 
homes had higher tempera-
tures and relati ve humidity 
than the boiler homes.  Both 
furnace-heated homes with passive crawlspace venti lati on 
had higher humidity levels than boiler heated homes with 
crawlspace fans. Relati ve humidity levels were highest dur-
ing the summer months, so there was litt le chance of con-
densati on, but mold could become a problem.

Inappropriate fan setti  ngs, running fans too much or too 
litt le was a common problem with humidity controls and 
indicated a  need for bett er homeowner understanding of 
how they operate.

Maximum Depressurizati on and Zonal Pressure Tests: Any 
device that exhausts air from a ti ght house can compete 
with the normal venti ng of combusti on products from com-
busti on appliances. This depressurizati on can lead to back-
draft ing and spillage which can be potenti ally harmful or 
deadly. Depressurizati on can speed the entrance of radon 
and other soil gases into the house, increase air infi ltrati on 
through the building shell, and cause moisture damage.  
Conti nuous depressurizati on may be caused by forced air 
systems or whole-house venti lati on systems.  Direct-vent 
boilers do not have these issues.

Related Topics:
SnapShot 

RTF Energy Use 2009-01• 
Project Update

 Sustainable Northern Shelter• 

Updated  10-18-2009

Flow Chart showing the format used to gather data on temperature, 
relati ve humidity, carbon monoxide, heati ng run-ti mes, venti lati on 
fan run-ti mes, air quality and much more. 

Promoting and advancing
the development of healthy,

durable and sustainable shelter 
for Alaskans and other 

circumpolar people.

Cold Climate Housing and Research Center,  PO 82489; Fairbanks, AK 99708; 
Phone: (907) 457-3454, Fax: (907) 457-3456; info@cchrc.org

Please visit the CCHRC website for more publicati ons:  htt p://www.cchrc.org/publicati ons-catalogue



CCHRC Snapshot RS 2007-01

www.cchrc.org

page 2

Cold Climate Housing Research Center, P.O. Box 82489, Fairbanks, AK 99708
Telephone: 907-457-3454   •   Fax: 907-457-3456

www.cchrc.org

Furnace, Boiler, and Water Heater Use:  The modulati ng 
boiler-heated homes effi  ciencies ranged 92-98%. The fur-
naces had effi  ciencies in the 80% range.  In boiler homes, 
base fuel use, which includes cooking and clothes drying 
as well as heati ng domesti c hot water, was signifi cantly 
less than the measured water heater use in the furnace 
homes.

Conclusions and recommendati ons

Due to the very small sample size, it is not possible to make 
any general statements about performance based upon 
house characteristi cs. Instead, this report describes the ob-
servati ons and measured performance in specifi c homes.

Venti lati on

None of the homeowners was very knowledgeable about 
the “how’s and whys” of their venti lati on systems. Some 
fans were left  on indefi nitely, others never used, and the 
HRV was inappropriately programmed. The separate 
“whole house fan” appeared to be an unnecessary extra, 
as the main bath fan was used much more consistently.  
Heat recovery venti lati on provides a balanced, tempered 
air, and good distributi on of air throughout the house. 
Smaller and simpler systems should help reduce the instal-
lati on cost. As natural gas prices conti nue to rise, the value 
of heat recovery of an HRV will become a stronger incen-
ti ve to uti lize them. 

The mechanical exhaust venti lati on in the crawlspaces ap-
peared to work well at controlling relati ve humidity and 
litt le venti ng was necessary during the heati ng months, 
reducing energy costs. A heat recovery venti lator could 
also be used to adequately venti late the crawlspace, thus 
eliminati ng the need for a mechanical exhaust fan. Exhaust 
fans depressurize the home relati ve to att ached garages 
and crawlspaces and have been found to increase pollut-
ant transfer from garages and crawlspaces. Distributi on of 
fresh air, especially to bedrooms has also been reported to 
be insuffi  cient as well.   

The practi ce of venti ng bathroom fans through the atti  c has 
the inherent problem of freezing the damper shut, mak-
ing the bathroom fans inoperable. Venti ng bathroom fans 
down into the crawlspace and out of doors could alleviate 
this problem.

Mechanical Systems

Although this study was not able to make any adjustment 

for occupant loads.  Domesti c hot water energy use ap-
pears to be signifi cantly higher for homes with stand-alone 
water heaters.  

Some of the homes had furnace duct work in the atti  c. This 
practi ce is not only an energy penalty, but can lead to oth-
er problems such as ice damming and is strongly discour-
aged. 

Leaky duct work in the crawlspace can lead to signifi cant 
pressure imbalances in the home, as well. Proper specifi -
cati ons and commissioning on duct sealing and pressure 
balancing requirements would lead to bett er functi oning 
forced-air heati ng systems. These issues are eliminated 
when uti lizing a hydronic heati ng system, such as that em-
ployed on some of the homes.   

The limited monitoring of fuel use and AkWarm compari-
sons indicate that furnace heati ng systems in ranch houses 
appear to be oversized by 50% to 117%. A smaller sized 
furnace may be more appropriate, especially if the instal-
lati on savings could be put towards an electrically effi  cient 
furnace fan motor which has much lower electrical costs 
and the ability to provide opti onal low speed venti lati on. 
The boilers also seem to be oversized, but because they are 
modulati ng boilers the penalty is not a signifi cant an issue.  

Airborne Pollutants

The signifi cant carbon monoxide levels in these houses 
is cause for further study. Of the three homes where CO 
monitors were installed, one home had very high CO 
spikes, and another had lower but sti ll signifi cant levels. In 
the home with the highest levels, the CO was att ributed to 
a gas cook stove. It may just be that in small ti ght homes, 
electric stoves are a bett er opti on. 

Living area and bedroom temperature and relati ve humid-
ity in all homes were usually within design parameters of 
65-70°F and 30-50% RH. However, both of the furnace 
heated homes had higher temperatures and relati ve hu-
midity than the boiler homes, with an average RH of 49% 
and summerti me RH averaging 60-70%.  

Crawlspace temperature levels in all homes averaged about 
65°F while relati ve humidity averages ranged from 39-78% . 
Both furnace-heated homes with passive crawlspace venti -
lati on had higher humidity levels than boiler heated homes 
with crawlspace fans.


