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In t.heory, this daytime air flow pattern would be reversed during the nighttime hours
(see Fìgure 2). The heat storage material in the underfloor area would qive up heat
to the ìoop rvhìch wor:ld circulate up'through the north wall, across the attic, and down

-through the greenhouse space. Thus, the envelope loop would have constantly moderated
-tenrperatures in both day and night.
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Figure 2 -- Nighttìme Heat'ing Figure 3 -- Summer Cooling

The summertime cooling operation of the envelope design calìed for the use of
vents in the high point of the greenhouse or gable vents in the attìc space (see
Figure 3). As the temperature rises in the greenhouse, warm ajr would exhaust out of
of these vents. The venting of warm air would allow cooler air from the home's north
side to be pulìed through the enveìope ìoop.

CRITICISM OF THE ENVELOPE DESIGN

tlhile few designers and engineers doubted the summertime performance of the enveìope
house, a number of design professionaìs expressed reservations on the home's operation
during the heating season. One of- the most common critjcisms concerned the daytime
air flow patterns within the envelope loop. Critics have contended that there would
be insuffjcient energy to drive ¿ uniform air flow through the envelope loop under
nrost cond'ítions. Gravity-forced convection currents typicaì ly have very low air flow
rates, partìcuìarly wþen floor and ceììing joists extending into the loop create air
turbulence. Critjcs claim, therefore, that the daytìme convective heating loop
described in the theory of the design wouìd happen only infr:equentìy.

Simiìarly, a nunrber of people have been skeptiÇal of the nighttime operation of the
enveìope design. Many critics have doubted that the stored heat in the underfloor
area could create a uniform nighttime air f'low. Again, insufficient eñergy would
be avajlable to drive air up the north wall and across the attic space.

In addit'ion, envelope home critics have claimed that the design makes inefficient
use of solar energy. Critjcs fjrst note that it requires a loss of heat from the
north wall cavity to drive the convective ìoop during the day. Existing enveìope
homes with temperature monitors have recorded a 15oF to 25oF drop in air temperature
l¡etween the top of the greenhouse and the bottonr of the north wall air cavity. The

enveìope des'ign sacrifiðes this solAr-heated ajr to drjve the convective loop instead
of storring it in a heat storage system. Other critics cite the design's inefficient
use of soiar energy by descriUing an operationaì paradox. It seems that the air
flow bhr.ough the énveiope loop wðuld be greatest when high tenperatures are recorded
in the greenhouse. Hqwever, high greenhouse temperatures also jncrease the rate of
heat ìois from the gr.çenhouse struèture itseìf, thus reducing system efficiencies.

0ther. criticisms have çenlqrqd on the ability of the enveìope home to store signific¿nt
amounts, of heat irl the underfloor area. tnitiaìly, critics contended that there would
not be rygch anergy ìeft in the air as jt circuìated through the underfloor area. There-
fore, only a s*íi quantity oi heat could be stored. Rddítionally, the poin[ is made

that the underfloor air wouìd stratify leaving the cooler air in contact with the
stor:age medium.
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constructed, ho¡rever, of Z x 4 or 2 x 6 framingre often installed on the warm side of both waìls,

occupant comfort.
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Figure 4 -- t^faìl profile

SPIC IAL CONSTRUCT ION DETAI LS OF THE EN VE LOPE
Becau.se the desi gn of the enveìope h ome differs si gnificantìy from conventjonal homesa number of cons truction detai ls sho uld be me.nti oned. The double waìì co nstruction onthe home' s north sìde represents the most radical departure froln conventi onal construc-tion. T he exterior waI I typi ca 1 I
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llre east antl rvest walls of lhe horrle are of conventional ¡rood franle construction butshould be heaviìy insuìated (at least to R-19). rhÈ iouth side greenhouse structureis constructed urith a large area of doubl" òiáiing ioi"solar coli".iion.-'!lindow areabelween rhe horre and the greenhouse shourJ úu-ãórËle-grazed.

are accessed by service panels in the northy considerably betvreen areas, local buìlding

ilEtl I DEAS FoR TH E EIIVELOPE HOUSE

s yieìded a number of suggested changes in
se performance. Some envelope homes may use
oop during sunny periods. Ottrer aesignérior space to.increase thermal contact 6etweener construct.ion costs, some designers haved north walì with air ducts to piovide for
attempting to make better use of solar
solar strategies into the home such as a

esign changes are an attetnpt to preserve the
ease the total efficienc-v of the home.
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