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PREFACE

This Active Solar Heating Systems Design Manual for large commercial-
scale service hot water and space heating solar energy systems represents
two years of cooperative effort by the American Society of Heating,
Refrigerating and Air-Conditioning Engineers (ASHRAE), the Solar Energy
Industries Association (SEIA), the American Consulting Engineers Council
(ACEC), academia and Department of Energy (DOE) contractors. The
challenge of creating a single design manual to satisfy the specific needs of
solar designers for a variety of locations, applications and system types
called on the talent and experience of specialists in many different areas.

It is Industry’s responsibility to design, build and maintain state-of-the-art
solar energy systems that satisfy a wide variety of markets and requirements.
The Department of Energy has assumed the role of supporting Industry in
the development of the technology base for advancement of solar energy
systems that would accelerate their acceptance in the marketplace. During
preparation of this manual, great effort was spent to distill information from
sources with widely varied experiences and to translate it into a usable for-
mat that represents this collective knowledge base.

This manual is more than design information in another form. It is a design
process which together with the companion Installation, Operation and
Maintenance Manual represents a comprehensive coverage of the major

elements that will significantly enhance the success of solar applications
in buildings.

The Active Solar Heating Systems Design Manual was developed to give
solar designers an effective means to use the collective knowledge of
government and industry to better select options, from among the many now
available, for improving the quality and energy efﬁcxency of solar

systems they design and build.
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Legend for Design Manual Figures

Liquid Systiem

Manually Operated

Major Component Piping and Fittings
——— Piping
Collector Array _ﬁ_ Air Vent Valve
@ —bg— Check Valve
Pum,
P R Backflow Preventer
HX Relief Valve {pressure or
; [ pressure and temperature}
Heat Exchanger
Valve (open)
: < Manually Operated
Solar Storage Tank with Valve (closed)
W in-Tank Heat Exchanger = o Manually Operated
e = Controt Valve (closed),
Remotely Operated
HW M
STORAGE ﬁ;bq Tempering Valve
Hot Water Storage Tank
- e ) P I 1 3-Way Valve,
- — 4;. Remotely Operated
o P ‘Regulati
ressure Regulatin
HEATER Water Heater Valve s ‘
——
——] Pipe Ca
EXP 3 petap
TK
Expansion Tank/Air Separator
EXP
X
i Expansion Tank
Air System
Major Component Ducting and Fitlings
@ Fan Ducting
l i Control Damper,
E Remately Operated
by Heaat Exchanger,
N Liquid/Air __'!:__ Damper,
i —_

Pebble Bed Backdraft Damper

Thermali Storage

Furnace
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