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Magnetic Refrigeration

Date/Time: Thursday, September 19, 2002, 11:45 AM - 1:00 PM

Speaker: Jeremy Chell, Astronautics Corporation

Location: UW Space Place, 1605 S. Park Street, Madison, Tel: 262-4
(see map below)

Menu: Pizza and soft drinks (cost $10.00, free for student member

RSVP: by September 16th to Tom Yager via email (tyager@biocent

solutions.com) or call 608.821.0821 ext. 342

Non-member guests are always welcome!

Magnetic refrigeration is an emerging technology which offers the benefits of
efficiency, environmentally benign, low-noise operation at both large and s
scales. The core principle behind its operation is the magnetocaloric effect, v . . -
utilizes the entropy change produced in a ferromagnetic material when subj'  Asironautics Corporabion of Amenica
to a change in magnetic field. When a magnetocaloric material, such as th't-- _ -
earth metal gadolinium, is magnetized, its atomic spins align, rejecting entropy In

the form of heat. When demagnetized, the atomic spins randomize again causing the material to absorb heat in a highlgey

ersibl

efficient process. Recent advances in materials science and theoretical research have made it possible for AstronaugigCeatbnolo

of Madison, WI to demonstrate the first permanent-magnet based near-room temperature magnetic refrigerator. This technology
potential applications where vapor-compression or thermoelectric devices are currently being used, especially thosehitiealving ¢
water as a heat transfer medium.The Space Astronomy Laboratory (SAL) is a unit of the Astronomy Department at the The Univer
of Wisconsin. SAL designs and builds instruments for the Department of Astronomy. These instruments help the Astronomy Dep
ment's faculty to do research in both space-based and ground-based astronomy. Research in space is performed usitmpregkets, be

the Space Shuttle, and free-flying satellites. Ground-based research is performed primarily at the Astronomy Departnssaisivy
telescopes, the 3.5 meter WIYN telescope in Arizona and the 0.9 meter telescope at Pine Bluff Observatory in Wisconsin.

Jeremy Chell graduated in May 2000 with a Bachelor's

magnetic refrigeration as a mechanical engineer W
Astronautics Corporation since June 2000.
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Mechanical Engineering from UW-Madison and a Bache-
lor's in Physics from Beloit College. He has worked pn

ith
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| first thought of calling this column “The lone wolf: endangered

or extinct?” That was based on the common belief that engineers

who practiced before the middle of the 20th century (up until

E-mail Coord.: John Cortsvet, 831.2945 World War 11, say) did their best work as individuals, not in teams.
j.corstvet@ieee.org They liked to work alone, and even disliked working with others.

Member at Large: Les Schroeder, 260.1356 And that with the technological watershed stemming from war-
l.schroeder@ieee.org time developments and the subsequent complexity of systems,

) team engineering became the necessity and the norm. Can we pos-

HIRTLRED Gl Langp: it DERGE, 2.62'3748 sibly imagine today's extraordinary computer and communijca-

danbeck@engr.wisc.edu

tions systems being developed in any other way?
Member at Large: Wayne Lenius, 664.1464

lenius@bigfoot.com

Past-Chair: Craig Heilman, 424.6860
cheilman@ieee.org

Yet most historians of technology subscribe to the notion that
engineers are, or at least were, individualistic and independent,
and proud and protective of their own accomplishments. They|cite
pioneers such as Tesla, Armstrong and Farnsworth, who seemed to
do their best work in isolation and did not work especially well in
the corporate environment. In those days, it seemed easier to deter-
mine who deserved credit for a particular invention. Admittedly,




there were contests concerning who was first when engineers
working independently developed essentially similar inventigns

but ultimately the engineering community, if not always the legal Fall/Winter 2002
community, was able to determine who did what and when. Telecommunications

Contrast that with today's situation. One seasoned engineer,|se] Wisconsin' - Short Courses

ing as a judge for a major award to an engineer for outstandin norteon

techmc_al_ accompllshment, told me recently that it is more an{ | oo cic Telephony and Digital Switching,
more difficult to single out one person for the award, or even j dgl September 24-27, 2002 in Madison, Wi

the merit of a nominee's contribution. For one thing, he said, th . . . .
. . . . . m Planning and Implementing Point-to-Point
supporting papers are likely to list multiple authors and, likewise Microwave Radio Systems
the supporting patents list multiple inventors. It would be embar October 1-3. 2002 in Madiso’n Wi
rassing, he said, to have to ask the nominee, “How much of| th

work is yours?” m Fundamentals of Cellular and PCS

Wireless Communication,

Engineers don't always relish working in teams, despite the ned ~ November 6-8, 2002 in Madison, Wi

to do so. They embrace the idea of autonomy, and they don't expd ™ Fundamentals of Wireless Data Communications,
the boss or even colleagues to have to tell them how to do theirjof =~ November 13-15, 2002 in Madison, WI

They respect originality, and thus neither favor nor enjoy copying = DC Power System Design for Telecommunications,
the competition. Often they are even skeptical of ideas offered j ~ November 20-22, 2002 in Madison, WI

members of their own project team, particularly if adopting thosq m Engineering and Planning Telecommunications
ideas means scuttling an idea of their own. They may go to gre Local Loop, January 7-10, 2003 in Madison, WI
lengths to prove why a colleague's idea is unworkable —
least how their own is better.

For further information...

Web: http://epdweb.engr.wisc.edu or E-mail: danbeck@engr.wisc.edu

In part because of today's team approach to engineering, t
EC2000 curricula accreditation requires that some undergradu
projects (e.g., research or design projects) be done by stude:..

teams. Aside from the technical and procedural knowledge gainfte-to-face meetings. How do they find time to think? Jun

College of Engineering Department of Engineering Professional Development

chi

thereby, students are exposed to both the advantages and hazdislsizawa, inventor of the semiconductor injection laser,

of team dynamics. A student project may fail or be poorly done slemanded quiet and solitude while working. Prolific inven
spite of technically competent team members. A strong leadermdgcob Rabinow said that inspiration came to him in solit
suppress the role of other team members, permitting little or meoments — while shaving or driving, for example.
collaborative effort. The mere presence of a female on an o
wise male team may encourage stereotyping. She may assu
role of data taker or some other non-leadership role, or
become the subject of minor harassment (someone will writ
that no harassment is minor, and they may be right). The solution

here may be close monitoring of student interaction, or, as aIQ_ESOURCEs

pened in one case, tape recording of the sessions for later analysis

by the professor and team participants. In any event, these projdats more about the working habits of engineers, see:
provide a pr(_eview of wha_t the_stude_nt may find in his or her ir?ﬁgram, S. and Parker, A.,
encounter with team engineering in industry.

Z‘E{éuld it be that there remains a bit of the lone wolf in each o
tha? we should nurture? Do we need to set aside some tim
en . . L i

&ngineering meditation? Is there such a thing?

rative Projects in an Engineering Classroom,” IEEE Transacti
Is there a serious downside to team engineering? Too many mest-Professional Communication, March 2002, pp. 7-20.
ings? Too much time spent selling your ideas? Too little time fq{idder, T.. The Soul of a New Machine, Little, Brown, 198
creative engineering? A lack of psychic reward for one's own ORyon, 1982.

tributions?

When social scientist and management consultant Michael
coby interviewed engineers in major U.S. electronics comp
in the 1970s, many said they were nagged by thoughts of
merely part of a huge machine. For many, Maccoby conclude
ideals of individualism persisted within engineers even in the ¢on-
temporary corporate environment.

d8ecember 1991, pp. 23-25.

nies
eiMpcenti, W.G., What Engineers Know and How They Know
thBe Johns Hopkins University Press, 1990.

Donald Christiansen is the former editor and publisher of IEEE
My senior colleagues and | (“old-timers,” if you prefer) marvel agpectrum and an independent publishing consultant. He can be
the amount and diversity of technical knowledge today's agtiventacted at donchristiansen@ieee.org.

engineers require and can assimilate, and the amount of time they

must spend communicating via e-mail, technical conferences| aAfl rights reserved. Copyright © 2002 IEEE.

Maccoby, M., “The Innovative Mind at Work,” IEEE Spectrum,
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“The Influence of Gender on Collabo-
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Reach over 700 IEEE members in South-Central Wisconsin with information on
your products and services every month with an ad in this newsletter.

Our members have professional interests in computers, power engineering, signal processing, communice
tions, industry applications and a number of other technical fields.

For more information, contact John Hicks at (608) 233-4875 or jhicks@facstaff.wisc.edu.

Per issue ad rates: 1Time 2 Times 5 Times 9 Times

Business Card $ 50 $ 45 $ 42 $ 41

2-Business Card 83 76 71 70

1/4 Page 145 135 129 127

1/2 Page 215 203 195 193

Full Page 330 315 306 303
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