






















With a suitable roof 
overhang, the summer sun 
can be shaded out from 
a north-facing window 
(southern hemisphere), 
while the winter sunlight 
enters to warm the house. 

The above principle used to heat an insectary building 
at the Waite Research Institute, Adelaide. 

( ~/ 
Summer 

4 

. 
The principle of operation of a Trombe-Michel solar wa 

and a house at Odeillo, France, which uses this system to 
supply 60-70 per cent of the annual energy needed for 
space heating. 

5. Marseille slats - another type of solar wall using 
louvres to give four heating/cooling modes. 
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On a larger -scale, another interesting building which 
uses the large mid-day sun-facing window principle is St 
George's Secondary School at Wallasey near Liverpool 
in the north of England. For over 20 years now no aux­
iliary heating has been required for the classrooms and 
labs inside (7). 

Odeillo Houses8'9 
Almost in the shadow of the giant French 1000 kW 

solar furnace, these houses (31 of them) were built by the 
~entre National de la Recherche Scientifique for some of 
its ~mployees at Od~il-lR, high up in the French Pyrenees 
(altitude I 300m, lat. 43° N). They use the Trombe­
Michel solar wall principle (diag. 4), which is hard to beat 
for simplicity and effectiveness. 

I_n Australia a house of this type would have a north­
facmg concrete wall (recommended thickness 25cm) with 
a dark surface on the outside, and single glazing in front 
of it leaving a space for air convection. A roof overhang 
shades the summer sun from the wall, as in the insectary 
described in the previous section . 
. Air in the space between wall and glass is heated and 

ns~s. passing_ in.to the building at the top through a port, 
while cold air 1s drawn out of the building through a 
lower port into the air space to be warmed. Hence a 
natura heating cycle is started, which can last for two or 
three hours after sunset depending on the amount of 
energy received from the sun during that day. Heat also 
enters th~ buildin~ by radiation from the storage wall, 
after a time penod for conduction through the wall 
depending on the thickness and nature of the wall 
material. 

One of the auth?rs (Peter) is studying the performance 
of a Trombe-M_1chel_ system at the Department of 
Mechan!cal_ E~gmeenng, Melbourne University, and 
rrcsent 10d1cat1ons are that a 25cm wall thickness gives 
the best all-round effect 10

• This thickness is in 
fact ~onsidefabl.y less than that used at Odeillo.-Odeillo 
also experiences much lower temperatures than say 
Melbourne, so double glazing in front of the concrete 
wall was employed on the original houses. 

The most recently built houses at Odeillo receive about 
60-70 per cent of their annual heating energy from the 
solar wall, the rest coming from auxiliary electric 
heaters. However, a wood stove can also be used as at 
similar Trombe- Michel systlems at ChauveJcy-le­
Chateau in Frarice' 1• 

Other 
Solar Walls 

The following are three more novel design ideas for 
solar walls which should be useful as a basis for im­
provisation, either in designing complete new buildings 
or adding solar walls to existing ones. 

Marseilles Slats 12 A neat way of getting four 
heating/cooling modes from a plain old concrete (or 
other absorbent) wall with a dark exterior surface, by 
having a set of aluminium (or perhaP.s wood covered in 
aluminium foil) louvres in front. The illustration (diag. 5) 
should be self-explanatory. 

Baer Barrels' 3 1• Designed by Steve Baer, this 
wall has been described in most of the alternative 
technology books (e .g. i l 16

) and consists of 55-
gallon steel drums filled with water, stacked in racks 
behind single glazing with their axes pointing south 
(we'r_e up north !lgain, in New Mexico, l)SA). A !arge in° 
sulatmg door, hinged at the lower end of the wall, covers 
the drum wall completefy, and it is lowered in the morn­
ing in winter to allow the sun to shine in and warm the 
barrels. At the same time, laying flat on the ground the 
door acts as a reflector to intensify the heat from the sun . 
The door is raised when the sun goes down to prevent 
heat loss, and the barrels lose their heat to the inside of 
the building. During summer the door is kept closed, the 
cool water in the drums acting as a sink for the heat in­
side and keeping the room at a. c~rhfortable temperature. 

This wall provides 75-85 per cent of the building's 
heating needs, wood stoves making up the difference. The 
one drawback with the system is the problem of corro­
sion of the steel'in contact with water. Anti-corrosive ad­
ditives can be added, but it remains to be seen what the 
lifetime of the drums will be. 

Beer Bottles. You can see a nascent version of this type 
of solar wall outback of any true ocker's home, but as yet 
the ~olar potential of this structure has not been so widely 
realised . At Sydney University 'autonomous house', 
however, a group of architecture students have recycled 
those dark-brown beer bottles as one of their north­
facing walls inside a glazed 'greenhouse' area. The bot­
tles, water-filled with their tops pointing outwards, act as 
a heat store (See Comtec for illustration). But those liv­
ing in the house aren't happy with the wall ' s performance 
and are considering replacing it with heavy curtains and a 
dark masonry floor inside the building, exposed to 
northern sunlight during the day. . 

Solar Roofs 
Haystacks . Harold Hay 17 18 19 designed this 

system of natural air condiJioning which has been used 
successfully in a house at Atascadero in California (lat. 
35°N_; n.b. Sydney is 36°S). Also called "Skytherm", it 
provides 100 per cent of the house's needs for heating and 
cooling throughout the year . 

Water is stored in PVC (O. lmm thick) bags on top of a 
metal roof. Above each bag there's a transparent UV­
resist ant PVC sh_eet sealed to the bags along their edges 
and held (by air pressure from below) so that there is an 
.ur gap to provide top insulation . Beneath each bag there 
is a black PVC sheet which rests on top of the metallic 
roof. Panels of insulation can either be drawn over the 
bags to cover them, or stacked at one side to leave them 
exposed. 

The illustration shows the various heat-transfer modes 
available. On a winter's day the bags absorb heat and 
transfer it to the room beneath; this continues at night 
when the insulation panels are drawn over to prevent out­
wards heat loss from the bags. On a summer's day the 
bags are covered, preventing heat from entering the 
house from above; then at night the covers are removed 
and the cold water acts as a sink for the heat inside the 
house, and radiates energy back out again. 

The horizontal roof collector is a disadvantage for 
winter heating in regions of high latitude, though such a 
system could probably be used over most of Australia. 

METAL 
CEILING 

BUILDING. 
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Schematic diagrams of basic solar space-heating systems 
using air (above) and water (below) as the heat-transfer 
fluids. 
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Active Systems 
The diagrams below20 show the two basic iYI,es of 

active' solar house-heating systems: one in which air is 
used as the heat-transfer fluid to carry heat from the 
solar collector to a pebble-bed storage unit or to a room 
where it is needed, the second in which water circulates 
through the collectors and is also used as the heat store. 

Firstly it can be seen that both of these active systems 
are pretty complicated-requjring pumps, valves, a lot 
of piping as well as special collectors and storage units . 
So we're entering the realm of 'higher' technology, and 
hence higher cost. Many of the solar l}ouses with active 
solar-heating systems are really glorified laboratories -
the well-publicised Philips House at Aachen is an excel­
lent example. It may prove impossible, however, to use a 
passive system in a particular location (for example, 
north-facing wall or window types require a very open 
site to the north), or on an existing building. In such a 
case some f9rm of active system would have to be con­
sidered, since with the collectors as separate components 
greater flexibility is possible in their positioning on the 
house. 

Air orWater? 
What a're their relative merits and demerits as heat 

transfer fluids? 
Advantages in favour of the air-type system are that 

there is no problem with freezing in the collectors or with 
overheating during periods of low or zero energy 
removal. Corrosion problems are also minimised and 
there are no complications with water leaks or water 
penetration. Disadvantages include relatively high pump­
ing costs compared to water, and the large volumes (e.g. 
of small rocks) of storage needed. 

On the other hand, using water the heat absorbed in 
the collectors can be stored directly as bot water, without 
having to transfer this heat to some other storage 
medium as is the case with the air system. Also a given 
volume of water can store about four times as much heat 
as the same volume of small rocks. Roughly, 2000 gal­
lons of water operating between 32 and 65°C are 
equivalent to 42 tons of rocks working between the same 
temperatures! 

So, pros and cons on both sides, and there's no simple 
answer to which is best, air or water. 

Solar houses using these two types of system have been 
described in detail in many places, therefore, to save 
trees, ·here we'll just give references to a good example of 
each. Dr G. Lofs residence in Denver, USA, uses a com­
bination of air collectors and rock-bed storage for space 
heafing 21 22 23

; while the Colorado State Univer­
sity's first solar house uses water collectors and a water 
storage tank to provide most of the required energy for 
winter heating and summer cooling24

·• 

Heat Storage 

There are three main methods of heat storage in use to­
day: hot water, rock piles and eutectic salts (also called 
heat of fusion storage) . The first method is obviously 
used when water circulates through the collectors, the lat-

ter two when air is the heat-transfer fluid. Water and 
rock storage are well-proven methods, while storage i'n 
eutectic salts is still very much at the experimental stage. 

A solar air-heating installation together with a ro~~­
pile storage unit has been operating at the CSIRO DlVl­
sion of Mechanical Engineering at Highett in Melbourne 
for several years26 • The system heats a section of lab 
and office space during the winter months, and the ther­
mal storage is also used for summer cooling by 
evaporative cooling of the rock pile at night. The pile con­
sists of three galvanised iron tanks (total volume 32m3

) 

filled with l 7mm basalt rock screenings. Approximately 
56m2 of solar air heater ( collector area) are required to 
condition a working area of approximately 130m2

• 

Small rocks, usually basalt or granite pebb~es, 1.3-
2.Scm in diam., are used in a rock-bed store to increase 
the area of contact of air with rock and so give good heat­
trnnsfer properties (ref. 15 gives a diagram of a typical 
µ1le) . 

Some eutectic (low-melting point) salts, e.g. Glauber's 
salt (sodium sulphate decahydrate) , are useful for ~eat 
storage because they freeze/melt at convenient 
temperatures for space-heating purposes - in the case of 
Glauber's salt, around 32°C . As this salt is heated 
through 32°C, a great deal o~ ex~ra he~t is abs?rbed as it 
changes from a solid to a hqmd . This heat 1s rele~s~d 
again on cooling and solidification . Glauber's salt 1s tn 
fact capable of storing eight times more heat than water 
of the same volume between the temperatures of 25°~ 
and 37°C. This system of storage is used in Dr Mano 
Telkes' Dover House27

• 

Problems emerging with eutectic-salt heat storage, 
however. are that the melting temperature seems to 
change- with repeated cycling, and that the salt corrodes 
its. meta l containers. 

To end with , two more quick ideas for storing heat: 
eutectic mixtures of metallic fluorides 21

; and what 
ll1llUL good old par,dffin wax, which meJt.5 at ~5°C with a 
latent heat of fusion of 40 Watt hours / kg - 1.e. a lot of 
storage capacity? 28 

Colleci:OIS 

Flat-plate collectors for water heating ·are discussed in 
the Solar Water Heating article in this CR , and the same 
type can be used for water-circulation ' space-heating 
systems. As detailed a review of both water and air solar 
heaters as any one should require is given in refs . 29-32 . 

In this country CSIRO have developed a simple solar 
air heater which is used on their lab heating-cooling 
svstem already described, and on an experimental solar 
timber drying kiln at Griffith , NSW'' . 

I l1t: use of solar collectors in . conjunction with heat 
pumps is currently arousing a lot of interest. In one ar­
rangement water is heated by collectors and stored in a 
tank and then a heat pump (think of using the heat com­
ing out the back of a refrigerator!) is used to draw off 
heat from this store and 'pump' it up to a higher 
temperature for getting even hotter water, or for higher­
temperature air heating. The attraction of the heat pump 
is that the quantity of heat transferred to a higher 
temperature is several times greater than the energy re-
quired to run the pump. 34 • 

lo---- .46-4fflffl ---

CSIRO's solar air heater and its use in a timber-drying kiln 
at Griffith, NSW. 

mains 
,I. 

TANK 
A 

hot water supply 

energy stored 
in batteries 

A heat pump can be used in winter to raise the 
temperature of water from solar collectors to a useful 
level. 'The heat-pump compressor could be powered by a 
wind generator, as shown. 
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S0 far we've been largely looking at the design of 
whole new solar houses, but in conclusion we'll transfer 
attention to what can be done to enlarge the solar con­
tribution towards heating existing houses, and to improve 
their thermal performance generally. 

First, if you're lucky enough to have a suitable north­
facing wall, or can add one, any one of the solar walls 
described previously could possibly be incorporated into 
an existing building. 

Also , overhangs from north-facing windows can easily 
be fitted to houses as an extra, and dark-coloured floors 
or walls behind such windows will further improve the 
solar heat gain through them during the winter months. 
Or outdoor blinds over these windows could be used in­
stead of an overhang to keep the summer sun out. Indoor 
blinds, white on the outside surface, also do this, but not 
so well as outdoor ones. 

It is not difficult to conceive of a 'Haystack' Skytherm 
roof pond being added to a flat-roofed building. Alter­
natively, with many houses a substantial solar contribu­
tion could be obtained by fitting one of the 'active' solar 
a ir-heating systems described earlier. 

However, with all these solar space-heating systems, 
and with fossil-fuel heating systems, it's not much sense 
getting the heat in if it's going to leak out just as quick 
through the walls or ceiling. If a house isn't already in­
sulated then, putting in at least ceiling insulation is the 
most fuel-conserving action you can take. 
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Ceiling insulation can cut domestic heating bills by 
about 40 per cent, the exact amount depending on the 
house iesign nd thickness of insulation installed. Higher 
percentage savings can be a.chieved if the walls a re also 
insulated35 • Moreover, an msulated house stays much 
cooler in summer. 

In Victoria it has been calculated that if all houses had 
adequate ceiling insulation now, there .would be a 7 .2 per 
cent saving in the States total secondary-energy require­
ments . (So much for Newport's necessity!) 

The following table gives the recommended insulation 
requirements (using mineral wool batts) for some cities, 
together with the peri?d it wou ld take for savings .in fuel 
bills (October 1975 pnces) to pay back the cost of mstall­
ing · the insulation. This costs $269-365 for the average 
house, except in Canberra where it is $470. 35 

Thickness 
(mm) 

Payback 
Period (years) 

Adcla~e 50 4~ 
Canberra 100 3.3 
Sydney 75 4.7 
Melbourne 75 4.1 
Hobart 75 3.8 

And of course there is always the Eskimo solution: per­
sonal insulation by wearing warmer thicket clothes inside 
during winter! 

17 A Naturally Air Conditjoned ·Building, Mechanical E11gineeri11g. 
Vol.92, No. I , pp.19-23, H. R. Hay and J . I. Yellot. See a lso Mech. 
Eng. Oct. 1972, Nov. 73. 

18 Ref. 4, p.7, 18. 
19 Ref. 7, p.94. 
20 Ref. 4, Figs 7 (a), (b). 
21 Ref. 4, p.9. 
22 Ref. 15, p.10. 
23 Ref. 7, p.73. 
24 Ref. 4, p. 11. 
25 Ref. 15, pp. I 0-1 1, gives a short but helpful review of heat-sto rage 

methods . 
26 Contact Fred Darby, CS! RO Division of Mechanical Engineer ing, 

PO Box 26, Hi1?hett, Vic., for further info on rock-bed storage. See 
also: ref. 6, p. 13, and The Design and Performance of a Thermal 
Storage A ir Cunditioning System, 1968, D. J . Close R. V. Dunkle, 
K. A. Robeson - ava ilable from above Division of CSIRO. 

27 Ref. 7, p.70. 
28 Living on the Sun, G. Boyle, 1975, Calder and Boyars, London, 

pp.33-4. 
29 Ref. 15, pp.6-9, good simple review of collectors. And for more 

detailed info on solar collectors; refs 30-32. 
30 low Temperature E11gineering Applications of Solar Energy, 

published by A.S.H.R.A.E., 1345 East 47th St, New York, NY 
10017, USA. 

JI Solar Energy Thermal Processes, J. A. Duffie, W. A. Beckman 
(Wiley, New York) 1974. The text book on solar energy. 

32 Development of Flat Plate Solar Collectors for Heating and Cool­
ing of Buildings, Honeywell, 1975 (avai lable through. N ational 
Technical Info. Service, Rep. No . N75-26495) . 

33 Ref. 6, p.15,19 . 
34 Ref. 4, p.17; Ref. 28, p.53. 
35 Mineral Wool Manufacturers' Association of Australia, Submis­

sion to Government Oct. 1975. Contacts for further info. on insula­
tion: Min. Wool Manuf. Assoc. of Aust., Manufacturers House, 
no St Ki lda Road. Melbourne. Vic. 3004. Deborah Wh ite. Dept. of 
Architecture, Melb. Uni . CSIRO Division of Building Research 
Highett , Vic. ' 

36 See note I, Solar Water Heating article in this CR for definition of 
secondary energy. 

PRINTED BY WAVERLEY OFFSET PUBLISHING GROUP-560 5111 

SOLAR POWER 
BIBLIOGMPHY 
Most of the important technical breakthroughs in solar energy technology have 
occurred in the last five years, although highly efficient solar flat plate collectors 
have been commercially available for twenty years in several countries including 
Australia. In this rapidly progressing area of technology bibliographies become 
out of date by the time they are published so an attempt has been made to list 
most of the books written for the lay-person or do-it-yourselfer on the basis of 
whether they are available through booksellers. All such books marked thus* are 
available from the Whole Earth Bookshop, 81 Bourke Street, Melbourne 3000. 

SOLAR ENERGY DIRECTORIES 
Australian materjals on solar energy 
are indexed in the Australian Solar 
Energy Data Base (ASEDB) which is 
maintained by CSIRO in both printed 
and machine-readable form. 

SOLAR ENERGY SOURCE BOOK, 
edited by CW. Martz (Solar Energy 
Institute of America, Box 9352, Wash­
ington, DC 20005. Feb, 19 77). 400 
pages, 5~x 8~, loose-leaf, $12. 
Update sheets are planned as the solar energy 
industry grows. One of the more compre­
hensive solar energy directories. 

SOLAR ENERGY UPDATE, published 
annually by EiC-Environment Informa-
tion Centre, Inc, as part of its Energy 
Directory Update Service. Address: 
292 Madison Ave, New York, NY 
10017, 1977 edition 84 pages. Paper­
back 
Need a guide through the maze of federal 
and state government agencies, trade and 
professional associations, information 
systems, centres and publications concerned 
with solar energy conversion in its many 
forms? 

While not all-inclusive, this 'select guide' 
to this information may be just what you are 
looking for. Write the publishers for prices, 
etc., on this and their many other energy 
services. 

OVERVIEWS 

*EARTH, WATER, WIND AND SUN: 
OUR ENERGY ALTERNATIVES, 
by D.S. Halacy, Jr., hardcover $11. 95. 
( Harper and Row.) 
An entertaining and highly readable little 
book by a skilled professional science writer 
who believes that, while none of the currently 
available alternative energy sources is a magic 
solution for fossil fuels, they can, taken to­
gether, provide a solution to the world's 
energy crisis. 

*DIRECT USE OF THE SUN'S ENERGY 
Farrington Daniels ( Ballantine, Random 
House, New York, 1974) 
This is a reprint of the original 1964 Yale 

University edition. The State of Winconsin 
has produced Aldo Leonard, John Muir all 
from the same cloth. Daniels' book, selected 
to be one of the texts for our course, is still 
the best overview of solar energy applications 
around, but especially in view of its emphas­
is that solar energy should be developed 
fir st to aid the poor and developing natio ns. 

RAYS OF HOPE: The Transition to 
a Post-Petroleum World, by Denis 
Hayes. (W. W. Norton & Co., Inc., 
Publishers, 500 Fifth Ave., New York, 
NY 10036). Hardcover, 5~x 8!4, 
240 pages, $9.95 (paper $3.95). 

*ENERGY FOR SURVIVAL - the 
Alternative to Extinction: Wilson 
Clark. $6.95 (paperback). (Anchor 
Press/Doubleday, Garden City, New 
York.) - 1974. 

AUSTRALIAN SUN LIGHT 
DATA 

CONTROL OF SUNLIGHT PENE­
TRATION, INDUSTRIAL DATA 
SHEET A.2 
Department of Labour and Immigra­
tion, 1974 - $1. 75. Available from 
Federal Government bookshops. 

EBS BULLETIN N0·8 - SUNSHINE 
AND SHADE IN AUSTRALIA. 
R.O. Phillips(Dept. of Housing and 
Construction, Experimental Building 
Station). $1. 85. 
Available from Federal Government book- ,·," 
shops. Both of these booklets enable the 
user to find the extent of sunlight penertration 
and shading on buildings or in modifying 
an old one, it is important to know the 
extent to which a building is self shading, 
the penetration of sunlight into rooms, the 
shadows cost on it by other buildings and 
trees and the effect of window shading 
devices. The plastic protractors supplied 
with both of these booklets is used with 
solar charts to enable the designer to rind 
as easily as possible the angles at which the 
sun's rays will fall on a building at different 
times and seasons and places. 

ARCHITECTURAL AND 
ENGINEERING 

SOLAR ORIENTED ARCHITECTURE 
John Yellot et al. (American Institute 
of Architects, 1975). $12.50. 
Prepared by the Solar Energy Applications 
Team of Arizona State University for the 
AIA; order from the AIA or from the 
Architecture Foundation, College of 
Architecture, Arizona State University, 
Tempe, Arizona 85281. This is far and away 
the best step-by-step description of the 
architectural design principles inherent in 
different ways of harnessing solar energy for 
home heating, with detailed and well-illustrat­
edexamples of actual homes employing these 
principles. This is my primary resource for 
the slides I use in class and public talks. A 
beautifully oone book. 

SOLAR HEATING AND COOLING: 
Engineering, Practical Design and 
Economics. Jan F. Kreider and Frank 
Kreith (McGraw-Hill, 1976). $22.50. 
This is the most widely used (but, I think, 
also the most rigorously marketed) book 
that focuses quantitatively on solar heating 
and cooling of buildings. The first part 
contains the usual fundamentals of heat 
transfer and solar energy collection, while 
the rest applies these principles to buildings 
and hardware. Actually, the book is 
written in a not-too-advanced style, which 
makes it usable by a person with limited 
technical background. 

BOOKS FOR 
DO-IT-YOU RSE LFERS 

*THE AUTONOMOUS HOUSE, by 
Brenda & Robert Vale, ( Universe Books, 
1975). $7.50 
It's not for the casual reader who is curious 
about solar and wind energy and other 
aspects of self-sufficiency. It is a well 
written, illustrated and tabulated book for 
those seriously interested in planning, 
designing, building, and testing a self-ser­
viced house for themselves or for others. 

*DESIGNING AND BUILDING A 
SOLAR HOUSE: by Donald Watson. 
(Garden Way Publishing, Charlotte, 
VT 05445). Paperback, $11.50. 
A nuts-and-bolts book, with chapters on 
passive and active solar systems, energy 
conservation measures, and designing 
for northern climates, by one of the fore­
most contemporary solar home builders 
and solar hardware innovators. 

*AN ATIACHED SOLAR GREEN­
HOUSE: by W. E. and Susan Yanda. 
(The Lightning Tree - Jene Lyon, 
Publisher). $7. 95. 
A concise (18 pages) and well written 
booklet, in both English and Spanish, 
showing the do-it-yourselfer just how to 
to about adding a greenhouse to his home 
for a very modest outlay (about $2.50 
per square foot). The attached greenhouse 
offers a number of advantages such as 
lengthening the growing season (fresh 



tomatoes from May, January), adding 
heat to the home, helping in insulation, 
and adding a pleasant living space in which 
certain plants can be grown all year round 
and vegetable and flower seedings can be 
started early in the season. 

*THE SOLAR HOME BOOK: by 
Bruce Anderson with Michael Riordan. 
8% x 11, 297 pages, many illustrations, 
tables charts, etc. $9.50. (Cheshire 
books). 
O early written, easily read chapters cover 
solar architecture, solar fundamentals, direct 
solar heating, soft technology approaches, 
indirect solar energy systems, do-it-your­
self proj ects, perspectives, and an appendix 
covering climatic da ta, design data, informa­
tion and supplies. Co ntains practically 
everything you need to know about the 
solar home, including SED's SolarSan TM 
solar water heaters. Highly reco mmended. 

*LOW -COST-ENERGY-EFFICIENT 
SHELTER FOR THE 'OWNER AND 
BUIWER': Eugene Eccli, Ed, ( Rodale 
Press, 1976). $8.95. 
Order from Rodale Press, Emma nu s, 
Pennsylvania 19409. This is a remarkably 
fine extension of Ref. 24 above, covering 
the material in more detail and adding an 
emphasis on designing smaller houses that 
use space and materials more efficiently, 
on recy cling old buildings and used materials, 
and on balancing energy and esthetic needs. 
Specific how-to-do-it co nstruction details 
are given, again in a framework of cost­
saving. The book then moves into the design 
of the "solar-tempered home", fo llowed 
by the best introduction 1 have seen to 
the integrated north-wall greenhouse. Some 
good examples of designs, integrat ions, and 
renovations are given. Soft-cover. 

*THE 1977 SUN CATALOG: available 
for $2.00 (Solar Usage Now). 
Lists absorbers, blowers, collectors of many 
types, co ntrols, fo il pumps, tanks, lenses, 

and just about everything else you need to 
get started in solar energy. 

A good overview of solar energy hardware 
and software available today. 

*COMPONENTS CATALOGUE 
(Southwest Solar Sy stems, Tucson 
Arizona). $2.00. 
Southwest Solar Systems' brand new solar 
components catalog is now available, 
fea turing tracking devices, collectors, pumps, 
co ntrols, design service, product availability 
resear ch service, literature, ideal for the 
professional or the do-it-yourself er. 

SOLAR POWER GENERATION 

*SUNLIGHT TO ELECTRICITY: 
Prospects for Solar Energy Conversion 
by Photovoltaics, by Joseph A. 
Me"igan, 6% x 9U, 163 pages, with 
index, footnotes, and bibliography, 

•(MIT Press, 2nd Printing, March, 1976). 
$15. 95. 
In this interesting and rea listic assessment, 
the author considers current and expected 
energy usage in the US to the year 2000, the 
state-of-the-art in photovoltaics and the 
economic and business considerations in 
developing photovoltaic energy co nversion 
on a large scale. Dr. Merrigan envisions an 
almost immediate and rapid application ot 
low power systems in communica tions, 
recreatio nal vehicles and mobile homes, and 
projects the use of photovoltaic converters 
fo r supplementary and peak power generat­
tion by about 1990, and general power 
generation around the turn of the centu;y. 

*ENERGY: THE SOLAR HYDROGEN 
ALTERNATIVE, by J. O'M Bockris, 
6 x 9 %, 365 pages ( Halstead Press, New 
York, N Y). Hardco ver. $35. 00. 
This is a most timely book ona subject of 
first-rate importance written by a distinguish­
ed physical chemist perhaps best known 

for his work in the 'The New Electrochem­
istry' concerned with electron exchange 
with other phenomena at metal-solution 
interfaces, but who se work and interests 
cover a broad spectrum. Professor Bockris 
has more recently truned his attention 
toward the great question of the world's 
future energy supply, its economis, and its 
relation to environmental and ecological 
matters. All these are discussed in the book. 

INVENTIONS AND PATENTS 

*SOLAR ENERGY INVENTIONS 
AND DESIGN PATENTS 1976. 
Paperback 8 % x 11, is available from 
the author and publfsher, Stanley 
Gari/, R esearch Specialist. $10. 00. 
Briefs most of the US general, chemical, 
electrical, mechanical and design patents 
issued on invent ions in the area of solar 
energy and conversion in 1976. 

POLITICS OF SOLAR ENERGY 

ALTERNATIVE TECHNOLOGY 
AND THE POLITICS OF TECHNICAL 
CHANGE. David Dickson ( Fontana, 
1974, 224 pages). $1. 50. 

CHAIN REACTION, VOL. 3, N0·2, 
1977. Quarterly magazine published 
by Friends of the Earth $1. 00. 
Co ntinues a special series of articles on 
the politics of alternative energy, and the 
interco nnection between job creatio n and 
use of reasonable energy sources. 

SOFT ENERGY STRATEGIES 

ENERGY STRATEGIES, THE ROAD 
NOT TAKEN? Amory Lovins ( Friends 
of the Earth, A ustralia, 1977). $1. 00. 

SOFT ENERGY PATHS 
A mory Lovins (Penguin, 1977). $2.95. 
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