DESIGN

DESIGNERS OF MECHANICA L SYSTEM/OWNERS: BRIDGERS AND PAXTON

ARCHITECTS: STANLEY AND WRIGHT

ARCHITECTURAL DESIGN: JOHN MILLER

ELECTRICAL ENGINEERS: UHL AND LOPEZ

STRUCTURAL ENGINEER: FRED FRICKE
SIZE

Gross Floor Area: . 8,300 Sqg.Ft. Area Solar Heated: 5,000 Sqg. Ft.

NATIONAL SCIENCE FOUNDATION RESEARCH GRANT

Prime Contractor — Pennsylvania State University - $187,429
Principal Investigator — Dr. Stanley F. Gilman, Pennsylvania State University
Sub-Contractor for Instrumentation and Monitoring — Mechanical Engineering
Department, The University of New Mexico — Dr. M. W. Wildin
Sub-Contractor for Solar Building Renovation and Solar Consultants — Bridgers and Paxton

CONTRACTORS FOR RENOVATION

Plumbing — Albuquerque Plumbing and Heating Company, Inc.
Electrical - BoMur Electric Company

Controls - Honeywell, Inc.

Sheet Metal = Miller Metal Company

HISTORY

The world's first solar—heated commercial building was placed in Operation in Albuquerque,
New Mexico in August 1956. The idea of a solar—-heated office building for their engineering
firm was conceived by Frank Bridgers and Don Paxton shortly after the formation of their
partnership in 1951. The construction of the Solar Building with a solar—assisted heat pump
system, represented the materialization of several years of calculations, experimentation,
and design work.

The climate in Albuquerque, receiving a maximum of solar radiation in the United States during
the winter months, was particularly suited for this new exciting concept of space heating. How-—
ever, the first year ofoperation (winter of 1956-57)had the cloudiest January inWeather Bureau
history. Yet, the building performed up to expectations, requiring the use of only a small
percentage (8% of total yearly heating requirements)ofelectrical energy to drive the water—to-
water heat pump for the entire heating season.

Although some problems occurred, such as corrosion ofthe aluminum collector panels shortly
after the system was placed in Operation, deterioration of the rubber hose connectors between
the collectors and the black steel piping collecting system, and some freezing of collector
panels due to incomplete drainage of the panels, these problems were corrected and did not
overshadow the successes of the building. The original system maintained comfortable tem-—
pPeratures within the building for six years and was acclaimed as one of the most significant
achievements in the practical application of solar energy.

After the Solar Building was first placed in operation, little attention was given to it. Fuel
costs were so low in the U. S. during the early Sixties that the additional construction costs
for solar heating could not be justified on an economic basis. This fact heavily influenced the
decision to install a conventional boiler when additions were made to the building in 1962.

(continued on back page)
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SYSTEM DESCRIPTION

The Solar Building mechanical system is comprised of three major elements; the collector
panels, a 6,000 gallon storage tank, and a water—to-water heat pump. Other equipment includes
an air handling unit with a water heating-cooling coil, and five (5) packaged water—to—air heat
pump units for individual rooms. There are 750 square feet of solar collector surface on the
south wall. This wall is tilted back at a 30 degree angle from the vertical, the optimum angle
for capturing the sun rays at this latitude for winter heating, and it is fitted with a single glass
cover over flat plate collectors.

Each collector panel consists of an aluminum surface painted with a non-selective black paint,
coiled copper water tubes attached to the back of the metal sheet. The panel is backed by an
insulated support frame and covered with the single glass cover. An ethylene—-glycol water
solution is circulated through the copper tubes and is heated by direct solar radiation when the
sun is shining. A heat exchanger transfers heat from the ethylene—glycol solution to the water
in the storage tank. The heated water is stored in the 6,000 gallon buried tank next to the
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building. During nights and cloudy periods, the energy stored in this tank water is used to
heat the building.

When the storage tank water temperature falls below a level required to heat the building, the
heat pump is utilized. Operating on a refrigeration principle (a chiller and condenser), the heat
pump can extract heat from the stored water when temperatures are as low as 50° F.

When the system was placed in operation in the Fall of 1974 for the NS F Research Program,
the ethylene—glycol water heatexchanger was installed to prevent the freezing problems encoun—
tered previously, and the control system was revised for completely automatic changeover for
the various winter modes. Packaged water—to—air heat pump units were installed to provide
individual temperature control for the Computer Room and other offices that could not be
adequately controlled on the same zone thermostat as the Drafting Room.

The most important improvements accomplished by the 1974 remodeling were the installation
of the ethylene—glycol heat exchanger and the complete automation of controls. These improve-
ments made the quality and ease of operation for the solar system equivalent to any type of
heating and air conditioning system.




