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UNIVERSITY OF ARIZONA 

INSTITUTE OF ATMOSPHERIC PHYSICS 

PROGRESS REPORT NO. 4 

A, Richard Kossonder, Jr• - Director 

June 15, 1957 



I. INTRODUCTION. 

Although it was suggested in Progress Report~• j that progress 

reports would be distributed twice a year, as was the case in June of· 

1956, it has again proved convenient for the Institute to write one 

report in June 1957 to be considered the annual report for 1956-57. 

In general, it is thought that this has been a successful and pro

ductive year for the Institute. Several projects have been completed 

and reported on. Several more are near completion. Some program expan

sion has been undertaken and some staff growth is anticipated, 

Financially the Institute has a relatively stable position, some 

contract research being desirable but not mandatory for maintaining the 

present professional staff, 

As was the case in Progress Report !!2• 1, this report is written 

as a brief summary of activities with statements of progress documented 

by abstracts or summaries from reports and publications actually distri

buted to the scientific profession. 

II. REPORl' OF PROGRESS. 

Institute activities ma.y still be broadly categorized as follows: 

A, Synoptic Climatology, 

B. Cloud Census. 

c. Freezing Nuclei Investigations. 

D. Solar Radiation Measurements, 

A. Synoptic Climatology, In the area of Synoptic Climatology, Drs. 

McDonald and Bryson, and Messrs, DesJardins and Reitan have been investi

gating a variety of problems many of which have now been reported, 
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Dr. McDonald has completed four separate studies, the abstracts of 

which are listed as items 1 through 4 of the appendix as follows: 

Item 1 - "Variability of Arizona Precipitation", 
distributed as the Institute's "Technical Report No. 1. 11 

Item 2 - '~ Critical Evaluation of Correlation Methods", 
distributed as the Institute's 11Scientific Report No. 411 

and submitted to the Transactions of the American Geophysical 
Union. 

Item 3 - "Estimation of Missing Precipitation Data" sub
mitted to the Transactions of the American Geophysical Union. 

Item 4 - •~ual, Seasonal, and Monthly Persistence of 
Precipitation in Arizona'· submitted to the Bulletin of the 
American Meteorological Society. 

Dr. Bryson has completed three studies which will appear as "Technical 

Reports" during June of 1957. The abstracts of these appear as Items 5 

through 7 of the appendix, as follows: 

Item 5 - "Fourier Analysis of Southwestern Rainfall". 

Item 6 - "Fourier Analysis of Australian Rainfall 11. 

Item 7 - "Synoptic Climatology of Tucson Summer Rains''• 

Clayton Reitan completed a study entitled 'The Role of Precipitable 

Water Vapor in Arizona's Summer Ra.ins". This was distributed as the 

Institute 's "Technical Report No. 2'', the abstract of which appears as 

Item 8 of the Appendix. 

Robert DesJardins has completed a study entitled "The Distribution 

of Clouds at Tucson, Arizona, with Respect to Type, Amount, and time of 

Observation". This work was reported at the 147th National Meeting of the 

American Meteorological Society, the abstract of which is given in the 

appendix as Item 9. An Institute "Technical Report" will be available 

shortly on this. 

Dr, Horace R. Byers, Chairman of the Department of Meteorology of the 

University of Chicago and Scientific Advisor to the Institute prepared a 
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paper, cnti tled ''Significance of Different Vertical Distributions of Water 

Vapor in Arid and Humid Regions". This was distributed as the Institute's 

';Technical Report No. 3"., the abstract of which is included as Item lo of 

the appendix. 

In the punchcard climatology work, supervised by Mr. DesJardins, the 

bacltlog punching of approximately 100 cooperative stations in Arizona is 80 

percent finished. Monthly precipitation totals for approximately 150 u.s. 
Stations have been punched. Seasonal precipitation totals for 50-100 

Arizona stations have been generated. The Second Annual Progress Report 

of this program was distributed. in November, 1956. The 11Introduction11 to 

this report is included as Item 11 of the Appendix. 

Mrs. Tinson programmed for the IBM 650 a solar altitude table which 

was then generated. This table gives the solar altitude for every minute 

of hour angle and 10 minutes of declination. The program can be used for 

any star and should be very useful for many purposes in the Institute as 

well as other University groups. 

A new project in Synoptic Climatology was undertaken when the Office 

of Na.val Research awarded Contract No. NONR 217300-2 to the University. 

The title of the contract is "A Study of Atmospheric Water Vapor Flux 

over the Western United States". This contra.ct is for the period l January 

1957 - 31 December 1957 and is under the supervision of Clayton H. Reitan. 

An area of Institute activity which might be described as a link between 

the synoptic climatology and the cloud census activity was the air tracer 

experiment performed in early summer of 1956. Dr. Ka.ssander described this 

completed study in the Institute•s "Scientific Report No. 5", entitled "A 

Study of the Trajectories and Diffusion Patterns of Ground-Generated Air

borne Particulates.under Orographic Wind Flow Conditions". The abstract 

of this report is given as Item 12 of the appendix. 



4 

B. Cloud Census. In the field of cloud census operation, a similar 

combined radar, K-17 camera, lapse-time camera program was undertaken in 

the summer of 1956 as that in the summer of 1955. Somewhat less data were 

taken due to the reduced occurence of precipitating clouds, although the 

quality of the data is better due to increased experience. Unfortunately 

little has been done with these data since the Institute still has a staff 

shortage in this area. Dr. Braham presented the results of a study of 

the 1955 data at the 155th National Meeting of the American Meteorological 

Society at Washington in April, 1957. The abstract of this paper is in

cluded as Item 13 in the appendix. 

c. Freezing Nuclei Investigations. Nothing at all has been done in 

the area of freezing nuclei counting during the previous year. This work 

is now considered outside of the general area of active research interest 

of the Institute. Although work in this direction is of considerable 

importance, at the present it cannot be justified in the Institute program. 

D. Solar Radiation Measurements. A great deal of progress has been 

made in the solar radiation measurement program. Dr. Bryson supervised 

the construction of equipment for measuring net radiation and the heat 

budget of the earth. The equipment was set up in a desert area and operated 

by Mr. Sims for a period of several weel.:s. A preliminary report of this 

work was made to the thirty-third Annual Meeting of The Southwestern and 

Rocky Mountain Division of the American Association for the Advancement 

of Science. The abstract of this paper is presented as Item 14 of the 

appendix. 

A most significant addition to the Institute program was made in 

January of 1957 when Mr. Raymond Bliss joined the staff to supervise the 

construction of a Solar Energy Research Station. This station will be a 
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building of about 1500 square feet which will be heated by solar energy 

and cooled by nocturnal radiation from the solar heat collector. The 

building will house all of the Institute 1s solar radiation measurement 

equipment and also will be a facility for applied solar energy research. 

Construction will start in the SUDJD'ler of 1957. A ''Preliminary Description 

of the Proposed Solar Energy Research Station" was distributed, of which 

the 11Introduction" is given as Item 15 of the appendix. 

At the Solar Furnace Symposium held at Phoenix, January 21 and 22, 

195'7, Dr. Ke.ssander and Mr. Bliss each gave papers which have been pub

lished in the ''Proceedings" of this symposium. The abstracts of these 

papers are included as Items 16 and 17 of the appendix. 

III. PERSONNEL. 

A few changes have taken place at the professional level in the 

Institute 1s staff. Dr. Reid A. Bryson joined the staff in September, 

1956 and remained until June, 1957, when he returned to his position as 

Chairman, Department of Meteorology of the university of Wisconsin. 

Mrs. Joan P. Tinson joined the Institute staff in August of 1956. 

She has been largely responsible for programming the Institute's compu

tational problems for the IBM 650 computer at the University's Computing 

Center. 

Raymond w. Bliss, Jr. joined the Institute's staff in January, 1956 

to supervise the Institute 1s solar energy program. 

The following persons have been employed by the Institute as student 

assistants: Robert Walsh, Richard Neville, Richard Roth, Eileen Walsh, 

Lyle Knowles, Jr., Leroy Dickey, James Boginis, Thomas Kirchner, Daniel 

Kirchner, James Riley, Robert Mitchel;J., Ivan Barkdoll, Richard Fletcher, 
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David Fudge, Ron Johnson, John Higgins, John Ewing, Roy Parsons, John 

Gardner, Robert Preskar, Erdean McVay, James Jones. 

The following persons were added to the Institute's clerical staff: 

Marilyn Mauldin, Phylis Singer, Deanna Thornburg, Kathleen Walker. Marien 

O'Brien, Marilyn Mauldin, and Gene Moore resigned. 

William Kirchner was employed most of the year as machinist and Joseph 

Donny has been added to the staff to work principally on the Solar Energy 

Project. 

IV. ACTIVITIES. 

Institute personnel attended the following meetings: 

July 25 

Aug. 9 

Sep, 5-7 

Sep. 10 

Sep. 17,18,19 

Oct, 20 

Oct, 26 

Oct, 10 

Oct. 29-Nov.2 

Nov. 11 

Dec. 1 

Society of Photogrammetric Instrumentation 
Engineers, Los Angeles. 
A. R. Kassander, L. L. Sims 

Tucson Amateur Radio Club. 
Kassander gave talk. 

American Meteorological Society, Albuquerque. 
A. R, Kassander, J.E. McDonald, R, B. DesJardins 
all gave papers. 

Tucson Engineers Club. 
Kassander gave talk. 

Texas State Water Conference. 
McDonald gave talk. 

Inter City Zonta Clubs and Rotary, Nogales. 
McDonald gave talk, 

Institute of Radio Engineers, Tucson, 
McDonald gave talk. 

National Science Foundation, Washington. 
Bryson gave talk. 

American Meteorological Society, Asheville. 
Bryson gave two papers. 

UA Forum on KOPO-TV. 
McDonald on panel, 

Arizona Cattle Growers Assn., Tucson. 
McDonald gave talk. 



Dec. 26 

Jan. 21, 22 

Feb. 14 

Mar. 19-21 

Mar. 26-28 

May 2 

May 15-16 

V. FUTURE PIANS. 

Engineering Education Meeting, Tucson. 
Kassander gave talk. 

Solar Furnace Symposium, Phoenix. 
Ka.ssander and Bliss gave papers. 

Willcox Rotary Club. 
Ka.ssander and Bryson talked. 

American Meteorological Society, Chicago. 
Ka.ssander attended 

Weather Radar Conference, Boston. 
Ka.ssander Attended. 

Sigma Pi Sigma., UA. 
Ka.ssander gave talk. 

Agricultural Meteorology Workshop, Madison. 
Kassander Chairman of session. 
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The activity that will occupy a significant fraction of the Institute 

staff's time and energy during the summer and fall of 1957 will be a joint 

airborne cloud seeding operation with the University of Chicago. 

Aside from this new undertaking the Institute hopes to make continued 

progress in the fields of synoptic climatology, cloud physics, and solar 

energy research. 
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APPENDIX 



Item 1 9 
VARIABILITY OF PBECIPITA'TION °IN·AN ARID REGION: 

A SURVEY OF CHARACTERim'ICS.FOR ARIZONA 

" . 
James E,. ·McDonald 

ABSTRACT 

A number of statistical and meteorological aspects of the temporal 

and spatial variability of precipitation in Arizona have been examined 

in terms of their bearing on the water resources of the arid southwestern 

United States. Most of the work summarized has been of the nature of 

initial exploratory investigations made in order to lay the foundation 

for the much more extensive studies that will shortly be begun as part 

of the University of Arizona'~ u.s. Weather Bureau Cooperative Punchcard 

Climatological program. 

A selected•· sample·' of long-record Weather Bureau precipitation 
. . 

stations in,Arizona.were ~alyzed for tl;leir historic variability proper-. . . ~ . ', •. ' 

ties, a number of stati~t:tcal and.calcula.tional techniques were tested) 

and a general plan has been developed for the next phases of the Institute•s 

variability program. 

It is believed that these findings will be of interest nqt only to 

investigators in arid regions themselves but also to investigators chiefly 

concerned with more humid areas; for, in many respects, the sta.tistica.i 

c~racteristics of arid-lands precipitation pose the most stringent of 

all requirements on statistical methodology. In that sense, the quanti

t~tive results of the present report may serve as useful indicators of 

u,pper bounds on the effects of' non-normality, ske'411ess, and heteroscedas

ticity of precipitation frequency distributions for North America in general. 
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A CRITICAL EVALUATION OF CORREIATION METHODS 

IN CLIMATOLOGY AND HYDROLOGY 

James E. McDonald 

ABSTRACT 

10 

The sampling properties of three types of correlation coefficients 
are examined critically with reference to the practical problem of selecting 
a statistic optimally suited to correlation analyses in climatology and 
hydrology. Reasons are presented for concluding (1) that undue concern 
has been given the problem of non-normality of underlying frccpency dis
tributions, and (ii) that application of significance tests and determina
tions of confidence limits for the product-moment coefficient, r, are 
quite adequately achieved through simple use of the standard error of r. 
It is suggested that the growing te~dency in climatology and hydrology 
to employ unnecessarily elaborate methods stems jointly from character
istic emphasis upon theoretical refinements found in most statistics 
references and from neglect on the part of users of statistics to examine 
the numerical magnitudes of these refinements found in most statistics 
references and from neglect on the part of users of statistics to examine 
the numerical magnitudes of these refinements in relation to basic data
precision and to desired precision of inference. 

The properties of a tetrachoric and a rank correlation coefficient are 
discussed, and it is concluded that in many geophysical applications, 
especially in cases of moderate sample sizes, the Spearman rank-difference 
coefficient should be regarded as the preferred correlation statistic. 
Empirical comparison of these three coefficients are presented for a sample 
of precipitation data taken from a region {Arizona) where non-normality 
of precipitation frequency distributions is known to be extreme. The rank
difference coefficient is found to lie within one standard error of r for 
eleven of fourteen cases in this sample. The tetrachoric coefficient is 
found to be a much poorer estimate of r, yet in thirteen of fourteen cases 
it yields (on an approximation basis) the same inferences as does r with 
regard to existence of correlation. 
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A NOTE ON THE PRECISION OF ESTIMATION OF MISSING PRECIPITATION DATA 

James E. McDonald 

ABSTFACT 

Climatological studies in which early precipitation records are used 

frequently lead to necessity of estimating missing data. The present note 

summarizes a small series of tests of one objective estimation scheme 

identical in form to the normal-ratio method of Paulhus and Kohler but 

applied here to missing seasonal totals rather than to missing storm 

totals. The results suggest that estimation errors in the neighborhood of 

twenty-five percent must be expected in estimating seasonal totals using 

two index stations under conditions typical of those forced upon the in

vestigator dealing with older records. Increasing the number of index 

stations beyond two does not seem warranted. Errors of twenty-five per

cent in seasonal totals, though not negligible, are small enough compared 

to coefficients of variation typical of seasonal totals of precipitation 

in the drier portions of the United States, that the use of such a method 

in climatic studies is desirable. 
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ANNUAL, SFASONAL, AND MON.L'HLY PERSISTENCE OF PRECIPITATION IN 

ARIZONA 

James E. McDonald 

ABSTRACT 

12 

Autocorrelation coefficients with one-year lag for seasonal and 

annual precipitation amounts, and with six-month lag for seasonal amounts 

are presented for eight long-record Arizona stations. Intermonthly 

persistence is analysed for a sample of 32 Arizona stations by a method 

of enumeration of frequencies of oppositions in successive monthly signs 

of departure from monthly means. The conclusion is reached that no 

significant evidence of precipitation persistence for periods of six months 

or one year exists, with possible exception of the southeastern portion 

of Arizona, for which results are not decisive. Significant, though weak, 

tendencies were found for January and February anomalies to be of opposite 

parity while February, March, and April, exhibit significant and also weak 

intermonthly persistence. No significant trend toward either opposition 

or persistence appears in the data for the two months of Arizona's short 

summer rainy season. 
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FOURIER ANALYSIS OF SOUTHWESTERN RAINFALL 

Reid A. Bryson 

ABSTRACT 

This report is concerned with the annual march of monthly precipita
tion amount in an area comprising the states of Arizona, New Mexico, Sonora, 
Sinaloa, Durango, and western Chihuahua. Fourier analysis was used to 

reduce the twenty-year mean monthly values to six harmonic terms, four of 

which were then plotted on charts and studied. 

The results of this study indicate that an area consisting largely 

of the Sierra Madre Occidental in northwestern Mexico, and the portion 

of Arizona southeast of Tucson constitute a single rainfall province with 
a strong summer maximum of rainfall. This province also has a winter maximum 
but only in Arizona does the semi-annual term exceed the annual in amplitude. 
Within the United States the Gila and Rio Grande valleys constitute rain
fall provinces of internally similar annual march, while the upland areas 

tend to resemble the Pacific coastal pattern to the west. 
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FOURIER ANALYSIS OF AUSTRALIAN RAINFALL 

Reid A. Bryson 

ABSTRACT 

In order to compare the patterns of annual rainfall march in 

Australia with those in the southwestern United States, the data for 

about 200 Australian rainfall stations was subjected to Fourier 

analysis, using electronic digital computation. Charts of amplitude 

and phase angle of' the first four of' the six harmonics computed were 
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then drawn. These clearly indicate the location of climatic divides 

between rainfall provinces and graphically describe the rainfall variation 

patterns of that continent. 
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sYNOPrIC CLIMATOLOGY OF TUCSON SUMMER RAINS 

Reid A. Bryson 

ABSTRACT 

15 

This report describes an investigation of several synoptic and airmass 

factors as they relate to the occurrence and amount of daily rainfall at 

Tucson, Arizona. Of the variables considered as predictors of rain later the 

same day, three stand out as useful: total precipitable water, Showalter 

Stability Index, and distance south of the last closed contour of the circum

polar vortex at 500 mb. Better than 90 percent correct short~term forecasts 

appear attainable for occurrence of rain, while about twice as many correct 

forecasts as might be expected by chance were obtained in forecasting rain 

amount class. 



Item 8 

THE ROLE OF PRECIPITABLE WATER VAPOR IN 

ARIZONA'S SUMMER RAINS 

Clayton B. Reitan 

ABSTRACT 

16 

The relation between Arizona's summer rains and the amount of water 

vapor in the air over Arizona was examined. It was found that the occurrence 

of rain was primarily determined by the moisture content of the air over the 

state, defined in this study by the amount of precipitable water at Phoenix. 

The effects of vertical wind shear and stability on the occurrence of rain 

were examined, but could not be precisely determined and are probably small 

as compared with the effects of precipitable water. Precipitation efficiency 

was found to vary directly with variations in the amount of precipitable water, 

but could be explained by changes in the evaporation of raindrops between cloud 

bases and ground in enviromnents of differing precipitable water contents. 
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THE DISTRIBUTION OF CLOUDS AT TUCSON, ARIZONA, 

WITH RESPECT TO TYPE, AMOUNT, AND TIME 

OF OBSERVATION 

Robert B. DesJardins 

ABSTRACT 

-17 

Nine years of cloud observations for Tucson, Arizona, were analyzed. 

The seasonal and diurnal variations of cloudiness were determined for each 

of the eight cloud types most commonly observed at Tucson. Synoptic and cloud 

physical explanations of some of these variations are proposed. A study of 

the relationship between the amount of cloudiness and the amount of rain 

seems to indicate that it is not uncommon for the Tucson area to have months 

with greater-than-average amounts of rain producing clouds but less than aver

age amounts of precipitation. Some aspects of this phenomenon will be dis

cussed. 
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SIGNIFICANCE OF DIFFERENT VERTICAL DISTRIBUTIONS OF 

WATER VAPOR IN ARID AND HUMID REGIONS 

Horace R. Byers 

ABSTRACT 

18 

The vertical distribution of water vapor can be expressed by en index 

coefficient which provides information about eddy and advective transports in 

a region or in an air mass. The relationship between evapotranspiration and 

eddy diffusivity of water vapor can be studied in this way. Striking differ

ences in conditions between the arid Southwest and the remainder of the country 

are shown. 
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SECOND ANNUAL PROGRESS REPORT 

Institute ot Atmospheric Physics Punchcard 
Climatological Program 

Robert B. DesJardins 

I. INTRODUCTION, 

lQ 

On November 15, 1954, the University of Arizona and the U.S. Weather 

Bureau entered into a cooperative program for converting to punchcard form 

a large part of the U.S. Weather Bureau climatological data for the State of 

Arizona. The objectives ot this program were outlined in detail in the first 

annual progress report.1 The purposes ot the present report are, 1) to report 

on the progress made since November 15, 1955, on the punching phase of the 

program, 2) to report on the numerous changes in punching, verifying and 

processing procedures which have been made during the year, 3) to describe 

briefly the climatological studies which have been made from the punched cards, 

and 4) to outline plans for the coming year. 



Item 12 

A STUDY OF THE TRAJECTORms AND DIFFUSION PATTERNS OF 

GROUND-GENERATED AIROORNE PARTICULATES UNDER OROGRAPHIC 

WIND FLOW CONDITIONS 

A. Richard Kassander, Jr. 

ABSTRACT 

20 

In late June and early July, 1956, a series of experiments were per

formed to determine the wind structure over an orographic barrier and to 

ascertain whether ground-generated aerosols reach cloud heights in such a 

situation. Zinc sulphide particles were dispersed in an oil fog from a 

ground-located fog generator and collections were made using airborne im

pactors. Particles were found at elevations of at least 14,000 feet at dis

tances out to at least 20 miles. However, "plumes" were found to be consider

ably broader than had been anticipated and the structure of the wind over a 

mountain ridge is judged to be substantially more complex than has been 

assumed in cloud-seeding operations. 
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PRECIPITATION PROCESSES AS REVEALED BY FIRST RADAR 

ECHOES -- ARIZONA 1955 

Roscoe R. Braham, Jr. 

ABSTRACT 

21 

For the pest two years, the Institute of Atmospheric Physics, University 

of Arizona, has used a TPS-10 radar to make extensive measurements of radar 

returns from cumulus clouds in the vicinity of Tucson. 

The radar data from 10 days in the summer of 1955 have been analyzed 

with a view toward establishing the level of first formation of precipitation, 

day-to-day variation, average dimensions of first echo, average duration, and 

fraction reaching ground. 



Item 14 

SOME CONSIDERATIONS OF THE SURFACE HEAT BUDGET 

OF THE EARTH IN ARID REGIONS 

Reid A. Bryson and Lee L. Sims 

ABSTRACT 

22 

The net radiation absorbed at the surface of the earth may be disposed 

of in three main ways: intemporary storage in the soil, in convective trans

fer to the air, and in the evaporation of water from the soil and plants. 

This provides a method for measurement of the actual evapotranspiration far 

superior to most calculation methods. Equipment for measuring the various 

terms in the heat budget has been devised by Suomi and collaborators. This 

method is now being applied to measurement of the heat budget in Arizona, 

towards the end of arriving at simpler methods of obtaining reliable evapo

transpiration estimates for irrigation control. The importance of this mea

sure to the efficiency of water use may be seen by consideration of certain 

irrigation experiments. 



Item 15 
PRELIMINARY DESCRIPTION OF THE PROPOSED 

SOLAR ENERGY RESEARCH STATION 

Raymond W. Bliss 

INTRODUCTION. 

23 

The Solar Energy Research Station to be built and operated by the Insti
tute of Atmospheric Physics will be, physically, a residential-sized structure 
incorporating a space heating-end-cooling system using solar energy for winter 
heating and using net radiant exchange with the night sky for summer cooling. 
The installation will be excellently instrumented to permit continuous measure
ment and study of the performance of the building end associated heating-and
cooling system under varying daily weather conditions. In addition to its use 
as a test structure, the building will be suitably located to provide a base 
for the Institute's extensive facilities for continuous measurement of various 
types of soler end atmospheric radiation. 

Three favorable factors combine to make this particular step in applied 
soler energy research en excellent one to be taken by the Institute of 
Atmospheric Physics. These factors are 1) the good probability that moderate
cost research in solar space-heating can produce really significant results, 
2) the geographic location of the Institute of Atmospheric Physics, end 3) 
the presently available facilities end personnel at the Institute. 

In addition to its facilities for measuring and recording the common 
climatological factors -- temperature, humidity, wind direction end velocities, 
pressures, etc. -- the Institute hes unusually comprehensive specialized 
facilities for radiation measurements. These facilities include continuous
record pyrheliometric equipment for measurement of total sunshine intensity 
and for measurement of direct-beam sunshine intensity; continuous-record mea
surements of atmospheric radiation and of net radiation exchange with the 
atmosphere; and differential spectrograph pyrheliometric equipment used for 
atmospheric water-content determinations. Most of these specialized facilities, 
in addition to their other uses, will be of important use in the design and 
testing of the space heating and cooling system. In the past, basic solar 
radiation measurements, climatological and meteorological studies, and research 
in the technology of solar heating have been conducted by separate organiza
tions. Since the reaction of the structure and of the heating-cooling system 
to its entire climatic environment is fundamental to properly integrated re
search in this field, the compartmentation of effort which has attended pre
vious studies would seem to be a real shortcoming. 
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DESIGNING SOLAR FURNACES FOR SPECIFIC PERFORMANCE 

Raymond Bliss 

ABSTRACT 

The basic performance equations of a parabolic solar furnace are mani

pulated into graphical form convenient for purposes of estimation end design 

analysis. It is found that slight changes in either the specified perfor

mance or the over-all efficiency of a furnace can necessitate relatively 

large changes in design size. A preliminary test program of experimental 

calorimetric.measurements is considered a necessity in furnace design. The 

essentials of such a program are described briefly. 



Item 17 25 

FUEL FOR SOLAR FURNACES 

A. Richard Kessander, Jr. 

ABSTRACT 

A basically nontechnical discussion is presented of the similarities 

and differences between the solar source of energy for high temperature 

furnaces and conventional fuels. Certain basic physical considerations of 

the sun are pointed out, as well as the geometry of the earth-sun relation

ship. Data are presented showing the seasonal, geographical, and meteorologi

cal effects on the daily totals of soler energy incident on a horizontal 

surface. 
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