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ABSTRACT

A project to assess and initiate paSSiVe solar
energy retrofits to US Navy Family housing is
described. The current data base for Navy housing
(EC’)P), and its enhancement for passive solar pur-
poses, is described. The passive options proposed
for Navy housing are e~plalned. The analysis
goals and methods to evaluate the retrofits are
discussed. An educational package to explain the
retrofits is described

UVERVIEW

There are roughly 90,000 un~ts 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 o; passive solar tech-
nologies w;thin the context of these 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 pertin2nt to
Navy housing, (3) an analysis of energy savings
potentials, and (4) an educational package to ex-
plain the retrofits to h-’ising managers.

HOUSING DATA BASE

A data base exists on the ch~racterlstics of Na~v
family housing. The data base is called EL
(energy conservation opportunities prrgram) and
contains rlatd that arc pertinent pr’imar{ly to con-
,vrvation (rather than solar) improvcmr?nts, This
data b~sc is being enhanced by the addition Of
data pertil~nt to pa$sfuc solar improvements. A
qurjstionna{rc is being developed b,v which housi{lg
managers will supply the n{judcd lnformatio~. The
quvst~urrnafr-c elicits statistical intomwtion on
window dlstr{ bution, building orientation, and
solar access. Figure 1 illu$tratus th{’ so”lar ac-
cess purt

‘Work pIIr

PASSIVE OPTIONS

In the current phase of the project, we are con-
sidering only established passive solar heating
technologies: sunspace, direct gain, and Tromhe
wal 1. 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 or porch slab to fcnn the sun-
space floor, an existing door for convective ex-
change with the adjoining room, or some other
architectural opportunity such os a porch -ecess
whose walls would be the east and west walls of
the sunspace.

Oirect gain options of two kinds may be suitable:
one in which south windows are added or enlarged
and one in which interior mass is added. The ad-
dition or enlargem(!nt of south windows is an op-
tion when other maintenance projects involve wall
repairs or window replacements. When large south
windows are alread.t present, the addition of in-
terior mass to an otherwise lightweight interior
will make the solar gains more usable.

A Trombe wall ma) be formed by glazing an existing
uninsulated heavyweight w,II1: brick, concrete
block, or poured concrete. Only unvented Trombe
walls will be considered. No yroutinU of hollow
block cores will be done.

Passive cooling (shading, ventilation, etc.) end
advanced passive heating (vapor transport, and
convective dio$cs, etc.) are options plonncd for a
future phase of the work,

ANALYSIS OF tNERbY SAVINtiS

An analysis of the crwryy savings potential of
ea~h retrofit wil’i bu perfonnrd for e~ch NdVY
hous{ng location, Tlw rdngc of lucdtfon$ fs il-
lustrated in Fig. i?. Lony-tcrin av~rdgv WCdttl(’1’

otln(’dunrkr thv ausp{c,rs of the US Navy,



end solar
ble locat

F++o;’w”--’m=

#f#4 t“lccE%-E ‘wAcw-&pw”)—————.

.’*A -2! L=&- A4mlv D&

I J 1 -L .,-—___ 4 .—

Fig, 1, Sample from housing questionnaire. The 11
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Exoect?d er,er~ savings will be cal~.ulaced as a
difference btwcwn estimated energy consumption
for space hinting in a building as is and e~ti -
mated energy consumption after the r~troflt, Cer-
tail standard condft~ons w{ll be assumed for the
retrof’{t~ such as south orientation and good solar
accrss, The p?nalty {n energy sav[ngs for non-
standard conditions wfll also I)o q~dntificd,

The cxpcctcd energy zav{ng$ w{ll bO Cxprr:,svd ~n a

sufficiently gf~nurlc fashion to prnnit local flu?-
Ibil{ty in applyin~, the recomnwntid options and in
evaluating thv rrs(lltlng savings, in particular,
WJ will rxprrss the olmr!~y savings p(~r unit of
arlh-i passlvc solar apprturo ar(,a rathrr thao the
total energy sav{ngf pYohILod by b rcttoflt of a
particular apcrturv area, !{kcw{so, in the case
of intcrfur mass onhanccwnt fur direct gain, wo
will e<prcss thr cnrr(u ~ovlr)gs Iwr unit of added
mas$ Suria(l) arms,

ustration define$ threu
solar access “window,”
nys in e~ch cateyt,rj,

ior retrofits that depatt from ct!rtain Stdndard
conditio!ls, we will pr~vide sensitivity ddta that
cfn be Ils{}d to curioct the expected encr(~ sav-
ings, Data w1ll be p!ovidcd on the effect tif sit?
shading, off.soutl~ azimuth, addvd thvrmal sturdyc
mass in sunspaces, and nonstandard mass prupcrties
In Trombc walls,

The analysis :nethod will be the monthly swlar load
ratfo (SLR) method dcvclopeu at Lu!, AlamQsl and
its cnhancoments dcvclopcd cspucldlly tu address
altcrnat(t mass con,ctltions In dirc~cl yaln and
Irombr wall systcms,~~”

LHUCATIUNAI. P?LKAGI.

Of crltl~al Importance to tllc Iaryr.seal{! adoptfun
of thl r~[+ununrniivdpassivr optiuns 15 thr cuupera -
tlon of the local family housino m~nagc!s and
uthcr kcy players fn thr huusiny systwn, Accord-
ingly, a major part of the currvllt pruj(’~t 1s tll(’
p~vparatlon of t,du(,ationdl matvria’ls to II{IIJ)!’x-
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Fig, 2. US Navy housing locations.

plain the proposed retrofits. The materials WII1
have a strona ara Dhic and archite~turai fl.!tVOr.

II’(>Ywill con~ey- the ideas thdt the retrofits will
mdk~’ houses more attractive and livable, will be
pra~tical to construct with ordinary materials and
techniques, will function in easily understood
ways, and will save energy. Sane examples of the
graphics being prepared arc conceptual designs of
selected retrofits compared with the bhildlng as
is (see Fig. 3 for an example); selected construc-
tion details such as sunspacc swmncr vents, brick
veneers for interior direct gain mass enhdncewent,
and a Trunbc wall glazing ~ttachmcnt system; il-
lustrations of passivo performance concepts such
es convective hc,at,flow frcm a sunspace, a diurf, 1
storny( cycle in interior direct gain mass, and
diffusl’.’cheat flow thrwgh a Trunbc wall; and bar
charts and maps showing energy savings for various
locations and rrtrofit options.
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