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This assertion would not be correct for 
an economically competitive solar 
power system. 

According to Aden Meinel and Mar- 
jorie Meinel (1), the only likely candi- 
date for an economically competitive 
solar power system is high-temperature 
thermal conversion interfaced with 
state-of-the-art, high-pressure steam 
turbine systems. The goal of such a 
system would be to operate at 30 per- 
cent efficiency rather than at the 2 to 
4 percent attainable at the present time. 
To attain this efficiency, 85 percent of 
the solar farm energy now reflected 
back to space would be utilized (see 
Table 1). If care were exercised in the 
manner of discharge, there would be 
no net thermal problem in desert re- 
gions. However, the industrial-metro- 
politan and global heat burden would 
be increased by the extent to which the 
ordinarily reflected light is captured 
and converted to solar power. 
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Solar Heating and Cooling 

Allen Hammond (19 Apr., p. 278) 
omits any reference to the work of 
Harold Hay of California in his discus- 
sion of solar-heated houses. Hammond 
gives good coverage to Harry Thoma- 
son's commendable work in Washing- 
ton, D.C., but the only residence which 
has been constructed and operated up to 
this time that derives all its heat from 
the sun and gets all its cooling from 
night sky radiation and evaporation is 
the Hay "Skytherm" system, tested for 
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18 months in Phoenix, Arizona, in 
1967-1968. The "Skytherm" system is 
now in operation as a full-scale house 
at Atascadero, California. 

Many other companies are now be- 
coming active in the solar heating and 
cooling field, primarily as a result of 
the three contracts given by the Na- 
tional Science Foundation to General 
Electric with the University of Pennsyl- 
vania; Westinghouse with Carnegie- 
Mellon University and Colorado State 
University; and TRW Systems with 
Arizona State University. The reports 
on these three projects are available 
from the National Science Foundation 
(I). 

JOHN I. YELLOTT 

College of Architecture, Arizona 
State University, Tempe 85281 

Notes 

1. A limited number of copies is available from 
the RANN Documents Center, Room 601, Na- 
tional Science Foundation, 1800 G Street, NW, 
Washington, D.C. 20550. 

Wind Power 

Martin Wolf (19 Apr., p. 382) com- 
ments on wind power and states that 
"A conceptual design with aeroturbines 
stationed off the Atlantic coast to pro- 
duce 160 billion kilowatt-hours of elec- 
tricity a year has been completed for 
the New England region." It is possible 
to estimate the cost and magnitude of 
such a wind-power project. 

A megawatt of power can be ex- 
tracted from the air with a very effi- 
cient wind turbine if the wind is blowing 
at 20 knots and the diameter of the 
turbine is about 60 meters. The Putnam 
wind generator installed at Granpa's 
Knob, Vermont, in the 1940's was about 
that size. The cost of building similar 
generators today is estimated to be at 
least $1 million if they are mass pro- 
duced (1). To produce 160 billion 
kilowatt-hours a year (assuming an 
average wind of 20 knots) would re- 
quire more than 15,000 wind generat- 
ing units. The cost of installation of 
the units alone, not counting the cost 
of the offshore platforms, would thus 
be in excess of $15 billion. If these 
wind generators were placed in a line 
on platforms 100 meters apart, the line 
would stretch for 1500 kilometers, 
which is about the length of the entire 
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Only 15 modern coal- or nuclear- 
fueled power plants will supply the 
same amount of electricity as 15,000 
wind turbines, and their cost of installa- 

New England coast. 
Only 15 modern coal- or nuclear- 

fueled power plants will supply the 
same amount of electricity as 15,000 
wind turbines, and their cost of installa- 

New England coast. 
Only 15 modern coal- or nuclear- 

fueled power plants will supply the 
same amount of electricity as 15,000 
wind turbines, and their cost of installa- 

New England coast. 
Only 15 modern coal- or nuclear- 

fueled power plants will supply the 
same amount of electricity as 15,000 
wind turbines, and their cost of installa- 

tion is at least five times less. Also, 
electricity can be produced at will at 
conventional power plants, whereas the 
wind is undependable. 

There is no doubt that there is plenty 
of power in the wind. The real problem 
is in economically extracting this power, 
and since the fundamental technology 
for building wind machines has already 
been developed, reasonable estimates of 
the cost of extracting wind power can 
be made. My analysis indicates that 
large-scale generation of electricity by 
harnessing the wind, even as a supple- 
mental source of power, is not feasible 
economically. 

ERNEST W. PETERSON 

Department of Atmospheric Sciences, 
Oregon State Universitv, 
Corvallis 97331 
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Industrial Energy Conservation: 

Dual Incentives 

Charles A. Berg, in his article on in- 
dustrial energy conservation (19 Apr., 
p. 264), mentions that industry has 
not felt obliged to conserve energy in 
the past. There are two major reasons 
for industry to save energy: economic 
(it pays) and patriotism (joining in a 
common effort to meet a common ob- 
jective). However, without the first in- 
centive, the second will not be able to 
go very far or be maintained for very 
long. 

Industries measure their efficiency in 
the rate of return on capital investment 
(1) and use this same gauge to deter- 
mine the advisability of current invest- 
ments. Suppose a company has a cur- 
rent rate of return on capital of r = 
P/K, where P is the profit at the cur- 
rent level of sales and K is the capital 
invested. If an additional investment in 
energy-conserving alterations and equip- 
ment AK produces reduction of oper- 
ating expenses, which in turn produces 
an increased profit AP, the company 
will be inclined to make the investment 
if r O AP/AK (for simplicity, the cost 
of capital is included in AK). Typically 
r is in the range of 15 to 20 percent 
per year (2). 
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companies hesitate to make energy-sav- 
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Get sharper uncertainty in the estimates of AP, knowledge. Second, I discussed empiri- 

zones faster while the increased cost of production cal results of other investigators; I 
can usually be passed on to the con- undertook no new analysis. The points 
su mei. summarized by Steinhart and Steinhart 

2) An investment which is justified are, however, worth considering. The 
at current sales levels would not be consequences of high export demand 
justified if sales fall, since it would in- and high energy prices will he in many 
crease the fixed cost of the industry, respects similar to the effects of chemi- 

- 3) The high cost of capital discour- cal regulation, namely, higher net in- 
ages energy-saving investment, since it come in farming, more acreage, less 

e e raises both K and the minimum ac- chemicals, and a retardation or reversal 
ceptable value of r. of emigration from agricultural areas. 

Initial investments are often more And, the competitive position of the 
. effective than alternatives in conserving family farm is improving vis4t-vis the 

energy, yet, initially the uncertainties corporate farm (2). 
are greatest and hence additional in- DUANE CHAPMAN 

VVith vestments less likely. 
Department of Agricultural Economics, 

As Berg points out, small companies Cornell University, 
I UJ5 

new are least able to make energy-saving Ithaca, New York 14850 
constant power investments. Not only is capital harder References 

and more expensive for them to oh-  ovver sti I/' tam, but they run a higher risk than I. D. Chapman, Eni'iron"ienr (St. Loui.t) iS (No. 2), 12 (1973). 
the larg:r corporations which have an 2. B. F. Stanton, Cornell Agriciihtirol Eco,tornics 

established market. The paradox is that Stoft Paper No. 74-8 (Oept. of Agricultural 
onomics, Cornell Univ.. ithaca, N.Y., 1974). 

If you're tired of fractured gels, those companies for whom price com- 
distorted or diffused zones, and con- petition makes investments which save The distinction between "coastal" 
stantly adjusting your present elec- energy advisable (and hence price cuts and 'distant" fishing in Steinhart and 
trophoresis power supply, consider possible) are the least likely to be able Steinhart's article should be clarified, 
the new ISCO Model 492. You can to make the investments. Large cor- as the reader may be left with the im- 
select pulseless, constant power to porations, such as automobile, steel, pression that coastal fisheries are more 
1 50 watts, as well as constant volt- and so forth, are much more able to susceptible to overfishing than distant 
age to 1 000 volts or constant current set prices where they receive the high- fisheries. 
to 1 SOma, all with uncommonly pre- est return and hence have the least The overwhelming preponderance of 
cise regulation and metering. In incentive to make energy-saving invest- catches in the world's fisheries is made 
constant power operation, current menis in coastal waters. For example, the 
and load resistance changes are de- G. TuoMAs National Marine Fisheries Service esti- 
tected and the voltage is auto- Dernrtnient of Electrical Sciences, mates that some 77 percent of the 1973 
matically adjusted to maintain the Suite University of New York, U.S. catch was taken within 12 miles 
desired power. Stan Brook 11790 of U.S. shores. Distant fishing is rarely 
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