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PASSIVE DESIGN –THE PALA PASSIVE SOLAR PROJECT

  Heating and cooling of buildings account for about 40% of the carbon emissions
throughout our country. Yet it is ironic that here in Southern California we enjoy one of the
mildest climates in the world. We have outdoor temperatures coupled with generally low
humidity almost year round that keep us close to the “Comfort Zone”. But the buildings we
design require prodigious amounts of BTUs to maintain comfort. Why is that? 

   Well, part of it has to do with our historically cheap energy rates where it was cheaper to
pump in more BTUs than to build in solutions that might reduce the need for the BTUs. As we
have seen with our soaring natural gas and electricity rates, everything related to how we
build our buildings is now on the table. 

    I visited the Pala Passive Solar Project some forty years ago (How time flies!), Built in 1981
and located near the Pala Indian Reservation in San Diego County, it was to have a profound
influence on my future work. The project was co-sponsored by San Diego Gas & Electric and
Southern California Gas Company as a demonstration of the various known solutions for
capturing the natural sun and nighttime cooling at a residential scale. Eight simulated
houses were built, each 300 sf. and configured to demonstrate a strategy for passive design. 
Each was then hooked up to metered HVAC equipment that would supplement the naturally
captured energy as needed to maintain interiors within the comfort zone for day and night
usage. The metering compared the effectiveness of each solution over a span of five years.
Its location alongside the San Luis Rey River about 23 miles inland from the coast was also
strategic: It is a climate zone where most of our population lives, and primarily in wooden
buildings.

   The various solutions ranged from a solar greenhouse add-on, a Trombé wall, water-filled
steel barrels behind glass, a clerestory thermal capture, and even a roof-mounted array of
water beds with deployable thermal covers. Most were oriented carefully to the south but
some were rather impractical “Rube Goldberg”-like.

   There was one that differed from the rest: It was built using tilt-up concrete walls with
insulation on the exterior covered with plaster. In addition, the roof was well insulated and
dual pane windows were installed. It was a simple building that exhibited no visible thermal
capture solutions. Yet it out-performed the others. Why do you ask? 
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PASSIVE DESIGN –THE PALA PASSIVE SOLAR PROJECT  (Cont.)

  The designer reasoned that the year-over-year marine-influenced climate kept
temperatures within a range that could be stabilized by the concrete structural walls if kept
well insulated. Furthermore, he reasoned that in a climate with a typical 30º-40º diurnal
temperature swing, the mass of the walls could hold the interiors to about the mean
temperature in between the swings. In winter, the swings might be a range of 40º-80ºF; in
summer might be 60º-100ºF. If the walls during both seasons could hold the interior close to
the mean temperatures, it would take fewer BTUs to maintain the interiors within the comfort
zone. 

     Of course, this principle has been understood for eons by native peoples in the Southwest.
Our own office applied it to many of our buildings. One well-meaning CM questioned the
placement of the insulation on the exteriors, claiming “major savings” by shifting it to the
interior. So we had our mechanical engineer run comparative calculations: The change would
have resulted in a 25% increase in the design of the entire HVAC system (central chiller
plant, chilled water lines, boiler, hot water lines, even air handlers, and ductwork).  

   The thermal mass approach clearly demonstrated its inherent thermal efficiency, 
and in this case, construction cost savings.                                                    
                                                                                                                                                   Jim  
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Trombé wall solution
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Ventilated green wall solution

Winning thermal mass solution showing examples of the exterior insulation


