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LEGAL NOTICE

This report was prepared as an account of work
sponsored by the United States Government. Neither
the United States nor the United States Department
of Energy, nor any of their employees, nor any of their
contractors, subcontractors, or their employees,
makes any warranty, express or implied, or assumes
any legal liability or responsibility for the accuracy,
completeness or usefulness of any information,
apparatus, product or process disclosed, or represents
that its use would not infringe privately owned rights.
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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
. University of California.
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PASSIVE ANALYSIS CAPABILITIES OF BLAST*'

R. Kammerud and W. Place
Passive Solar Group
Lawrence Berkeley Laboratory
Berkeley, California 94720

BLAST is a state-of-the-art, user-oriented, public domain building
energy analysis computer program which accounts for the energy consump-
tion impacts of both architectural and engineering design features. The
program incorporates a detailed, hour-by-hour thermal balance load cal-
culation as well as an hourly simulation of the air handling system and
central plant equipment operation. Because of these capabilities, the
program is applicable to both residential and commercial buildings.

BLAST, which already possesses extensive capabilities for analyzing
the thermal performance of conventional buildings, is currently being
modified to provide passive solar analysis capabi]ities. Models which
describe the unique heat transfer processes occurring in passive struc-
tures are being developed and incorporated in the program. The objec-
tives of this work are (1) to provide a documented passive solar analy-
sis program which is available to the building design industry and
(2) to produce an analysis tool which can be used specifically to
evaluate the applicability of passive solar design concepts to com-

- mercial-scale buildings.

Results will be presented on the validation of BLAST for south
aperture, direct gain systems. This validation compares BLAST simu-
lations to test cell measurements and has been extended to investigate
the sensitivities of the simulation to a variety of assumptions that
typically are part of passive solar analysis. Included in this sensi-
tivity investigation are the effects of temperature dependent convec-
tion coefficients, solar irradiance distribution on internal surfaces,
and solar absorption properties of internal and external surfaces.
Additional capabilities for analyzing south aperture, indirect gain
systems (single and multi-story), ventilation cooling, and movable
glazing insulation systems will be described.

*BLAST is copyrighted by the Construction Engineering Research Labora-
tory, Department of the Army, Champaign, I1linois.

+This work has been supported by the Solar Heating and Cooling Research
and Development Branch, Office of Conservation and Solar App11cat1ons
U.S. Department of Energy, under Contract No. W-7405-ENG-48.
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