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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. 



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 
Califomia. 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. 



.• 

·u ..... \) 

~lEAN MONTHLY PERFORMANCE OF PASSIVE SOLAR WATER HEATERSi" 

M. Daneshyar, R. Kammerud, \L Place 
Passive Solar Group 

Lawrence Berkeley Laboratory 
Berkeley, California 94720 

An analysis method has been developed for predicting the transient 
performance of passive solar water heaters. Simplified equations are 
defined, and exact analyti~al solutions obtained for the variation of 
the average water temperature in the solar heater during a typical day 
of each month. The main assumptions in the analysis are (1) the over­
all heat transfer coefficients are constant; (2) the ambient tempera­
ture is step-wise variable during the analysis period; (3) the solar 
radiation is represented as part of a sine curve during the typical 
day; (4) water is drawn from the solar heater at the average storage 
temperature; and (5) the effective absorptivity of the solar collector 
is constant. 

The analysis has been used to compare the average monthly perfor­
mance of two types of passive solar water heaters: 

• a compact heater, having combined collection and storage; 

• a ihermosyphon heater, using convective fluid flow to transfer 
heat from a collector to an insulated storage tank. · 

Among other things, the comparisons have indicated the following 
important differences between the two systems: 

(a) In general, the thermal performance of the thermosyphon is 
substantially better than the compact solar heater. 

(b) The performance of the thermosyphon is less sensitive than 
the compact heater to the storage volume and the shape of 
the load profile. 

(c) The freezing hazard indicates that the thermosyphon heater 
with non-freezing transfer fluid and heat exchanger may be 
most appropriate for most parts of the United States. 

tThis work has been supported by the Solar Heating and Cooling Research 
and Development Branch, Office of Conservation and Solar Applications, 
U.S. Department of Energy, under Contract No. \~-7405-ENG-48. 
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This report was done with support from the 
Department of Energy. Any conclusions or opinions 
expressed in this report represent solely those of the 
author(s) and not necessarily those of The Regents of 
the University of California, the Lawrence Berkeley 
Laboratory or the Department of Energy. 

Reference to a company or product name does 
not imply approval or recommendation of the 
product by the University of California or the U.S. 
Department of Energy to the exclusion of others that 
may be suitable. 
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