Units of Energy

I read with a great deal of interest
the article by Chapman, Tyrrell, and
Mount (17 Nov. 1972, p. 703) on elec-
tricity demand growth and the reports
by Allen Hammond on energy (Re-
search News, 8 Dec. 1972, p. 1079,
and 15 Dec. 1972, p. 1186). The edi-
tors of Science are to be commended
for consistently bringing forward for
public discussion so much provocative
material concerning energy.

Discussion of world energy needs,
and of world ecological problems in
general, necessarily brings together
specialists from a multiplicity of disci-
plines. The exchange of information
would be greatly facilitated if editors
would recognize the desirability of ex-
pressing data in metric units, specifically
in units of the International System.
Such strange aberrations as the Tkwh
and quadrillion (!) British thermal units
have no place in a modern scientific
journal.

Today the only internationally ac-
ceptable unit of energy is the joule. The
practice of wusing different units to
measure mechanical energy, electrical
energy, and thermal energy is obsolete,
and both the British thermal unit (=~
1055 joules) and the calorie (=~ 4.187
joules) should be avoided in technical
writing. Likewise, there is only one ac-
ceptable unit for power or heat trans-
fer, the watt (or joule per second).

When energy and power are ex-
pressed in joules and watts respectively,
many hidden relationships immediately
become obvious. The “trillion kilowatt
hours” becomes 3.6 X 1018 joules,
while a quadrillion British thermal
units becomes 1.055 X 108 joules. The
so-called “heat rate” of 10,508 Btu
per kilowatt-hour becomes 3.08 (joules
per joule), which is the reciprocal of
the thermal efficiency for the generation
of electricity, 32 percent.

Hammond’s comments about the
thermal efficacy of heat jumps be-
come truly dramatic when consistent
units are used. For example, the effi-
cacy of room air conditioners, which
in his words “ranges from 4.7 to 12.2

23 MARCH 1973

Letters

Btu of cooling per watt-hour of elec-
tricity,” can better be expressed as a
cooling efficacy of 1.4 to 3.6. This
implies that 100 watts of electrical
power buys you from 140 to 360 watts
of cooling, which would be a very good
buy indeed if there were no shortage
of primary energy.

There are those who will argue that
both the Btu and the kilowatt-hour
are so deeply entrenched that it is im-
possible to communicate without them.
Such arguments do not appear valid
today. With their transition to the
metric system even the British have
abandoned the British thermal unit, and
the Institute of Electrical and Electron-
ics Engineers has gone on record as
saying that “the kilowatt-hour should
eventually be replaced by the mega-
joule in most applications.”

BRUCE B. BARrROW
Technical Activities Board, Institute
of Electrical and Electronics
Engineers, 345 East 47 Street,
New York 10017

Regulating Marine Transplantation

Louis D. Druehl’s plea for interna-
tional regulation of long-range marine
transplantation projects (Letters, 5 Jan.,
p. 12) mentions that the several biolo-
gists with whom he discussed the sub-
ject at the Seventh International Sea-
weed Symposium in Sapporo, Japan,
were unanimously opposed to such
projects. Not all marine scientists are
of this opinion. For example, I was
approached at the symposium by sev-
eral of the leading Japanese algal cul-
turists with a request to send them
gametophytes of our Pacific coast giant
kelp (Macrocystis pyrifera). A nation
such as Japan might derive enormous
benefits from Macrocystis. The Japa-
nese are second to none in their aqui-
cultural skills and abilities to regulate
natural populations in their coastal
waters. I cannot imagine more favor-
able conditions for a carefully con-
trolled experiment involving a long-
range transplantation of great potential

benefit. Several American scientists,.
however, objected vociferously, and the
Japanese politely withdrew their request.

As Druehl notes, control of trans-
planted species or adventitious species
accompanying the transplant is difficult
if the organisms have pelagic stages.
This element of uncertainty cannot be
eliminated by any committee or com-
mission. A regulatory body could assure
itself that experiments were conducted
by competent scientists. Serious efforts
involving long-range transplantations are
usually expensive; hence they are typi-
cally funded only if competent people
are involved. The Japanese request at
Sapporo for Macrocystis gametophytes
involved probably the most experienced
scientists in the world, yet it was not
immune to vigorous criticism.

A regulatory group could not guar-
antee that adventitious introductions
would not accompany. some transplants.
Very few marine organisms can pres-
ently be isolated in pure culture. In my
opinion, adverse effects of adventitious
introductions are sometimes exagger-
ated. For example, Druehl fears that
Sargassum muticum will displace Zos-
tera marina in shallow habitats. Where
I have examined S. muticum patches
in southern California bays, the alga
requires a solid substrate for attach-
ment. Zostera marina requires a sedi-
mentary bottom for its roots. In New-
port Bay, California, the two species
coexist without apparent competition.
Sargassum foliage creates a somewhat
different habitat, possibly enhancing
diversity.

If the regulatory body proposed by
Druehl consisted of a majority of con-
servation-minded scientists, their princi-
pal actions would probably be prohibi-
tion, not regulation. Their function
could more simply be carried out by
laws. If the commission was weighted
with progressive-minded scientists, would
we add anything to the careful reviews
and deliberations that precede today’s
aquicultural projects?

WHEELER J. NORTH
W. M. Keck Engineering Laboratories,
California Institute of Technology,
Pasadena 91109

Objectivity of the Peer Review System

Nicholas Wade’s report on the peer
review system for awarding National
Institutes of Health (NIH) and Nation-
al Science Foundation (NSF) grants
(News and Comment, 12 Jan., p. 158)
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