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The Hood River Conservation Project has collected extensive submetered
data in electrically-heated houses before and after the installation of
weatherization measures. The goal of the Hood River Heat loss Study is to
compare the measured space heat i ng energy use and weatheri zat ion savi ngs
with the annual use and savings predicted by two models, SUNDAY and the
Standard Heat loss Methodology (SHLM) $ This paper describes the scope of
the ent ire Heat Loss Study, schedu.' ed for camp1et ion in December 1986, and
focuses specifically on issues that surfaced during the rst stages of an
initial trial StUdY0

Data available for analysis comes from 246 single ly houses that
are monitored for total electricity use, space heating electricity use, and
i nteri or temperature $ Interi or temperature i s mon i tared in one room on1y ,
usually the living room0 One hundred sixty-three these houses are also
monitored for hot water electricity use, while the remaining 83 are
mon; tared for woodstove heat output 0 All i nformat ion is gathered at 15
minute intervals0 woodstove monitoring system, a remote radiation
sensor, was oped at lawrence es~ Site-specific

ion factors must be determined each stove in order to translate
sa counts into equi ent kilowatt-hours of heat output$

In addition to the sub-metering, extensive ancillary data on these
houses been lected Occupancy characteristics, a listing of
weatherization measures that were installed in each house, and energy audit
information, includi initial insulation levels and air-tightness of the
house are all part the data base~ Weather and solar data were collected

iva sites in the project r lone This allows a close
conditions worki wi thermal simulation

of the two thermal ysis models being compared with the
man i 11 SHlM, a mod i fi ed degree day method ~ Th i s techn i que
was developed by Bonneville Power Administration for use by energy auditors
in imating energy savings from residential conservation measures & Annual
use cted by mul plying the house UA times heating degree days times
a factor 0 SHlM uses pre-defi ned component va1ues to represent
base case tond; t ions the house @ val ues are changed to refl ect the

t condition of the house and post-weatherization use is estimated~

ion savings are calculated as the difference between annual use
and post ...weatherization~ Actual heating degree days monitored at the

sites are used in the calculations@ UA-values and heating degree
days are the only explicit drivers of SHlM; the C-factor is used to
represent all other factors, such as solar gains, internal gains, and room
closure, that adjust estimated space heating use& The C-factor is
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empirically derived through analysis of monthly billing data from a sample
of all-electric homes within the BPA regione

The second model, SUNDAY, is a micro-computer energy simulation model
developed by Ecotope, Inc., which uses daily weather and solar data to
simulate the heating and cooling requirements of single-zone residential
buildings~ SUNDAY is similar to LM in that it calculates heat loss based
on the overall UA of the housef# In constrast to SHlM, t SUNDAY model
requires detailed inputs; among them ire internal gains (i luding people
but excluding solar gains), thermostat set point, building thermal mass, and
window direction and shadinge Data measured in the Hood River Project
approximates some of these parameters but interpretation must be applied in
order to use them in the modele For example, a temperature moni in
1i vi ng room of a baseboard heated house does not necessari ly refl ect
thermostat set nt of the whole as defined by simul ion
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series and parallel heat flow paths and applying thermal network analysis to
this circuit~ Results from the 13 houses with reported room closures in the
sub-sample of 25 houses suggest a linear relationship between the percentage
of closed off area and the percent reduction in total building UA-valueQ
The percent reduction in UA was also compared to the fraction of closed off
rooms in the house; this data is more scattered. Similar calculations must
be done with houses in the full sample to give a statistically significant
basis for generalization.

A final complication in the initial pre-test concerns identifying the
appropriate overall house UA-values& Prior studies by Judkoff, Wortman, and
Burch1 indicate that standard engineering values can cause prediction errors
in auxiliary loads on the order of 60%. In addition, sol-air effects are
quite large in fairly uninsulated buildings, and this is not incorporated in
the overall house UA~ Further exploration of this topic is expected as the
Hood River Heat loss Study proceeds~

Once accurate SUNDAY inputs for the small sample are determined,
an effort will be made to generate inputs for the full sample of houses~ A
major challenge for modeling all the sub-metered houses is to determine how
to incorporate space heating wood stoves into SUNDAY simulation
estimates and to assess the reliability the wood heating data~

Measurements taken near the end the two year monitoring period show that
some of have been and that some the stoves do not
match geometry upon which sensor correlation parameters were originally
based0

The results of the Hood River Heat Loss Study will be available
in December 19860 The models examined in the study are particularly
important energy planning and conservation acquisition in the northwest
region: SUNDAY is used by the Northwest Power Planning Council to develop
estimates of cost effective conservation potential available from
weatherization measures in new and existing residenti bUildings, while
SHLM is used the Bonneville Power Administration evaluate the cost

iveness t ion measures in existing houses~

l~ Judkoff, D~N0 Wortman,and J0 Burch, "Empirical Validation Using Data
the Class A idation House", SERI/TP-254-1928, April 1983~




