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ABSTRACT

A project to assess and initiate passive solar
energy retrofits to US Navy family housing is
¢escribed. The current data base for Navy housinyg
(ECOP), and its enhancement for passive solar pur-
poses, is described. The passive options proposed
for Navy housing are explained. The analysis
goals and methods to evaluate the retrofits are
discussed. An educational package to explain the
retrofits is described

CYERVIEW

There are roughly 90,000 units of US Navy family
housing. Programs are in progress that would
eventually rehabilitate this entire housing stock
to reduce energy consumption and to enhance energy
security. We describe in the present paper a pro-
ject aimed to begin the use oi passive solar tech-
nologies within the context of thesc rehabilita-
tion programs. The project has four parts: (1)
an enhancement of the existing housing data base
to provide for evaluating passive solar retrofits,
(2) a selection of passive options pertinent to
Navy housing, (3) an analysis of energy savings
potentials, and (4) an educaticnal package to ex-
plain the retrofits to h-using managers.

HOUSING DATA BASE

A data basc exists on the characteristics of Navv
family housing. The data base 1is called EC
{energy conservation opportunities program) and
centaing data that are pertinent primarily to con-
servation (rather than solar) improvements. This
data base is being enhanced by the addition of
data pertinent to passive solar improvements. A
questionnaire is being developed by which housing
managers wil)l supply the nevded information. The
questionnaire elfcits statistical intormation on
window distribution, building orientation, and
solar access. Figure 1 {1justrates the solar ac-
cess portion of the questionnaire.

*Work performed under the auspices of the US Navy.

PASSIVE OPTIONS

In the current phase of the project, we are con-
sidering only established passive solar heating
technologies: sunspace, direct gain, and Trombe
wall. The initial selection of candidate retrofit
options is based on certain suitability criteria
related to thermal and architectural compatibili-
ty. (Other site-specific criteria related to
cost-effectiveness and solar access are treated
elsewhere.) A sunspace is suitable when there is
an existing patio ur porch slab to fcAn the sun-
space floor, an existing door for convective ex-
change with the adjoining room, or some other
architectural opportunity such as a porch recess
whose walls would be the east and west walls of
the sunspace.

Direct gain options of two kinds may be suitabie:
one in which south windows are added or enlaryed
and one in which interior mass is added. The ad-
dition or enlargement of south windows is an op-
tion when other maintenance projects involve wall
repairs or window replacements. When large south
windows are already present, the addition of in-
terior mass to an otherwise lightweight interior
will make the solar gains more usable.

A Trombe wall may be formed by glazing an existing
uninsulated heavyweight wall: brick, concrete
block, or poured concrete. Only unvented Trombe
walls will be considered. No groutiny of holiow
block cores will be done.

Passive cooling (shading, ventilation, etc.) and
advanced passive heating (vapor transport, and
convective diodes, etc.) are options planned for a
future phase of the work,

ANALYSIS OF ENLRGY SAVINGS

An analysis of the energy savings potential of
each retrofit will be performed for cach Navy
housing locatton., The range of locations is {1-
Justrated in Fig. 2. Long-term averaye weather
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Sample from housing questionnaire. The illustration defines three

levels of shading in terms of a simplitied solar access "window.,"
Respondunts will give the numbers ~f buildings in each categury,

and solar radiation datea from the nearest availa-
ble location will be used.

Exnected enerqy savings will be calculaced as a
difference b.tween estimated energy consumption
for space heating in a building as is and esti-
mated energy consumption after the retrofit, Cer-
tain standard conditions will be assumed for the
retrofite such as south orientation and good solar
access.  The poenalty in enerqgy savings for non-
standard cenditions will also be quentified,

The expected energy savings will be expressed in a
sufficiently generic fashion to permit Yocal fler-
1bility in applyinc the recommended options and n
evaluating the resulting savings.,  In particular,
we will express the encrgy savings per unit of
added passive solar aperture arca rather than the
total encrgy savings produced by a retrofit of a
perticular aperture area. likewise, in the case
of fnterfor mass enhancement for direct gain, we
will express the enerqgy ravings per unit of added
mass surface area.

For retrofits that depart from certain standard
conditions, we will provide sensitivity data that
can be nsed to coriect the expected encryy sav-
1ngs. Data will be provided on the eftect of site
shading, off-south azimuth, addea thermal sturage
mass in sunspaces, and nonstandard wmass properties
in Trombe walls,

The analysis method will be the monthly solar load
ratio (SLR} method developed at Los Alamos' and
its enhancements developed especially to  address
alternate mass conditions in  direct gain and
Trombe wall systems,<,

EDUCATIONAL P/ CKAGL

Of critical fmportance to the large-scale adoption
of the recommended passive options 1s the covpera-
tion of the local family housing managers and
other key players in the housing system.  Accord-
tngly, a major part of the current project is the
preparation of educational materiais to help ex-



"

Fig. 2. US Navy housing locations.

plain the proposed retrofits. The materials wiil
have a strong graphic and architecturai flavor,
TPey will convey the ideas that the retrofits wil)
make houses more attractive and livable, will be
practical to construct with ordinary materials and
techniques, will function in easily understood
ways, and will save energy. Somc examples of the
graphics being prepared arc conceptual designs of
selected retrofits compared with the building as
is (see Fig. 3 for an example); selected construc-
tion details such as sunspace sumner vents, brick
veneers for interior direct gain mass enhancement,
and a Trumbe wall glazing atvachment system;, 11-
lustrations of passive performance concepts such
as convective heat flow from a sunspace, & diurn )
storage cycle in interior direct gain mass, and
di ffusive heat flow thrcugh a Trombe wall, and har
charts and maps showing energy savings for various
locations and retrofit optione.
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f1g. 3. Conce

ptual design for a sunspace retrofit to Wherry Housing,



