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However, it should be noted that limiting the use of
science fiction 10 just teaching basic mechanics
wnderutilization of the medium zince other

y important

opportunities also exist. For mstance, a recent Harriz Poll [5]

and i revealed that “People do mot think of emgincers ar
new

researchers. invensors. and duscoverers — they attribute these

> functions 1o scientists.” Unfornmately, this misperception is
f R 0 N ]‘ | E R S i ke widezpresd 2 eptomized by the typical clasz smswer of
; . ing.  sciemist o the age-old question: what i the profezor on the

campy 1960 televizion show, Gilligen's Izland? While the

: dizobedsence . engineermg and  profecice 12 cerunly knowledgeable i cuenufic theory. be
| i cleadly sble to translawe thiz knowledge into practical

solutions ~ the very definition of enpineering’ Since there

appears 1o be many musperception: about emgineeting that

mav redce the number of prozpectve sudenr Tav Dot we
science Scticn o idlusrate the many comrbutions of
engineering and hopefully create a more positive image of
the profession’ Moreover, why mot use the clas: %o belp
recruit students to the profession by showing the mamy
exiting aspects of the profession not usually sees in TV and
movies  Finally, why ot use the zame technique: to wach
others sbout the empineering comcepts they unkmowingly
encounter every day” Regardles: of the sudience, the clast

ough it bas not been used by engineering instructors,  and subject mater can and should be made fun and
imteresting

Another underutilized azpect of science Hetion in
enpineering education revolve: around techmology and
socieal i [6-7] and the underlying edhical
considerations that o with them. Given owr Limited
resource: and the intervelated global problem: of food. water,
enerpy. and pollution, theze izues should be included in
engineering education In this regard, science Setion it 2
“patural” zimce it cam easily (but not always accurately)

Sei Fi's™  depict a wide range of “what ifs™ as already demonstrased
of lasting mental images 1o the underlying theory  [8]. Hopefully, the next peneration of engineers will at least
p smdent: tiwough the seemimgly sbumact core  be sbie to comemplate and understand the edhical and
math, and mechamics classes Cleasly, 3 potent  societal implicstions of their scons. Given the muamy
tion of theory and visual imagery could easily  possibilities for topics 1 be tauspht and science fiction stocies
a critical nudge 0 help smdents to “pet it [4)." o use, vimwlly amy combination is possible. In this paper,
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Dear Prof. Claudio G Olivera-Fuentes,

| am pleased to inform you that about 500 Colleagues from 50 countries have registered to
ICEE-2008. 410 abstracts (337 oral and 73 poster presentations) have been accepted.
The Conference organisers offered 43 topics and asked the participants to determine the
topic of their presentation.

The Scientific Committee took
which contain only 2-3, while othg
The draft of the scientific progra

On behalf of the Conference Bog

we cordially invite you to act a

Tuesday,

29 July 2008.

Co-Chairman duties:
Preliminary assessment o
Directing the work of the s
conducting debates, etc)
Giving a short summary al

We hope you can accept our invitf

Best regards,

Slipping on dry ice: a Martian problem in phase stability,
and other science fictional chemical engineering questions

S. Derjani-Bayeh* and C. G. Olivera-Fuentes*'

*TADiP Group, Department of Thermodynamics and Transport Phenomena,

Simon Bolivar University, Caracas, Venezuela

Index Terms: Thermodynamics, Chemical Engineering, Science Fiction.

Prologue

Sclence fi cnon (SF) has long been recognized as a valuable resource in teaching basic principles of science

E-mail: claudio@usb.ve

hows in particular, with their need for visual impact through ever more spectacular
fle amusing if largely unintentional examples of situations that violate the laws of
jore be used to stimulate classroom discussion and improve students' understanding
epts. Also chemistry, although much less of a protagonist [15], is featured often
the attention of the American Chemical Society in symposia [16] and a website
of SF media in engineering teaching has been discussed [18], still with a major
ly mechanics, but also with some valuable insights on the social and ethical

sider the use of SF-inspired settings and ideas in teaching and illustrating chemical
beesses. We first describe three examples drawn from our experience in courses on
Phenomena, and Mass Transfer Operations at Simén Bolivar University in
Concepcién in Chile. We then review a brief list of SF works that could be
earch and discussion in these and other chemical engineering subjects.

puted the standard enthalpy, entropy and Gibbs energy of reaction for the phase
he amorphous (graphite) to the crystalline (diamond) form, and showed that
temperature and sufficiently high pressures, where diamond becomes the more
the required pressure to be about 22,000 atm (2,230 MPa). Their analysis has
ems, some dryly factual [20, 21], others of a humorous bend, e.g. by Modell and
ea to that frequent guest in thermodynamic textbooks, the “crackpot inventor” who
onderful process that more often than not can be shown to violate the Laws of
ein, Sandler [23] suggests that an experimental setup using the carbon reaction to
iamonds could be a way of helping students pay their tuition fees.
perman comics knows that turning a lump of coal into a diamond is a simple task
buperhuman strength enables him to induce the phase transition just by pressing it
pllowing variant of the problem appeared in one of our Thermodynamics courses at

has the power to transform graphite into diamond by squeezing it strongly with
ansformation takes place isothermally at the superhero's body temperature (308
ure (in MPa) that Superman must apply with his superfist?
(graphite) = C (diamond), the standard Gibbs energy of reaction is AG'; n = 2910
at 1 bar as reference states. The density of graphite is 2260 kg/m that of
bolids are incompressible and do not form solid solutions.
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Chapter 16

Using Science Fiction in Chemical Engineering
Education

SYLVANA DERJANI-BAYEH' and CLAUDIO OLIVERA-
FUENTES?

"2Simén Bolivar University, TADiP Group, Department of
Thermodynamics and Transport Phenomena, Caracas 1080,
Venezuela. E-mail: claudio@usb.ve

In this paper, we look at how science fiction settings and ideas can be used to teach
chemical engineering principles and processes. We first describe three examples
drawn from our experience in teaching courses on Thermodynamics, Transport
Phenomena, and Mass Transfer Operations. We then give a brief list of science
fictional works and topics that might also be used in a course to stimulate discussion
and research in these and other chemical engineering subjects.

PROLOGUE

Science fiction (SF) can be hard to define. In the words of famous SF author Robert A
Heinlein, “a handy short definition of almost all science fiction might read: realistic
speculation about possible future events, based solidly on adequate knowledge of the real
world, past and present, and on a thorough understanding of the nature and significance
of the scientific method” [1]. The respected SF critic and editor Groff Conklin added one
important element when he stated that SF “consists of stories in which one or more
definitely scientific notion or theory or actual discovery is carried beyond the realm of the
immediately possible in an effort to see how much fun the author and reader can have
exploring the imaginary outer reaches of a given idea’s potentialities” [2]. Thus, good SF
in book, television, film or any other form should depict imaginary but rigorously argued
applications of science and technology, and should do so in an entertaining and thought-
provoking way. Not surprisingly, therefore, SF has long been recognized as a valuable
resource in teaching basic principles of science [3-6]. SF movies and TV shows in
particular, with their use of ever more spectacular special effects, usually provide
amusing if unintentional examples of situations that violate the laws of physics [7-16]

18.







@ Patrick Parrinder:

@ “Jas definiciones de la CF, mas que una serie de
acercamientos logicos a un ideal escurridizo, son en
si mismas un pequeno subgénero parasito”.

@ Kim Stanley Robinson:

@ “En toda narracion de CF hay una historia de ficcion,
implicita o explicita, que conecta al periodo descrito
con nuestro momento actual, o con algun momento
de nuestro pasado”.

@ Groff Conklin:

@ ‘“Historias en las cuales uno o mas conceptos, teorias
o descubrimientos cientificos son [... ] llevados mas
alla del terreno de lo inmediatamente posible, en un
afan de ver cuanto se pueden divertir el autor y los
lectores explorando las posibilidades extremas de
una idea determinada”.
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c(grafito) > c(diamante)

@ Superman tiene el superpoder de transformar el grafito
en diamante con solo apretarlo en su mano.

(2

¢Que presion debe ejercer como minimo, si la conversion ocurre
a su temperatura corporal de 308 K?

¢Como hizo Clark / Kal-El para obtener el diamante cortado,
pulido y faceteado?

¢Por qué no uso un trozo mas grande de carbon?
¢Qué respondio Lana? [ver anterior!]
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Winds are from Venus, mountains are from Mars: Science
fiction in chemical engineering education

Sylvana Derjani-Bayeh, Claudio Olivera-Fuentes*

TADHP Graup, Departmant of Thermadynamics ard Trarspart P

ABSTRACT

Simsdn Bulfvar University, AP 80000, Corecas 1080, Venerueia

15 am elective coutse recently created ot Simén Bolfvar University, Chemical Enginesring students aze encauraged to
apply thedr previsuely aequired knowledge of thesmodynamics, transport p & and other core subjects to the
analysis and salution of problems drawn from scisnes Aetion warks, We present o brisfoutline af the course contents,
and describe two case studies that Ulustrate the general appreach. The first example deals with the sublimation of
«carban dioxide in Mars, and provides the basis for a discussian of the thermodynamics of phase transitions, the
differences between water e and dry ioe, and the phenomenan of surface melting The second example inveives the
thermal separation of stron g winds in Venus, and s used 1o develop s shplified model of the Rangue—Hilsch vortex
tusbe that kelos und d its working pri and differences with the equivalent but physically
imnpossible action of Maxwell's demon. In both cases, the sclence fiction narratives are concluded te be unrealistic,
either thearetically unsound ar based on inaccurate information.

Volume 6 Number D4 December 201 |

1957-2007/////

IC_hemE

© 2011 The Institutien of Chemical Enginears, Published by Elsewier BV All Tights reserved

Keywords: Science fiction; Surfoce meling: Sublimation; Maxwell's éemon; Rangue-Hilsch vartex tube

1. Introduction

The extrasrdinasy potentisl of science hetion [SF) as an
educationsl resgurce has been recognized from the wery begin-
nings of the genre. In what was possibly the frst use in
print of the term “science fiction”, Wilson (1851) wrote: *We
hope it will nat be long before we may have other works
af Science-Fiction, as we believe such books likely to fulfl
a good purpese, and create an interest, where, unhappily,
science alone might fail” Indeed, to this day, SF works in
print or audiovisual format are excellent sources of illustra-
tHons and problems that can be uged to stimulate students”
interest in learning discussing and investigating scientific

and Jenking, 1958; Kal 2010, Prckenver, 1999; Rose, 2003), phi-
Tosophy (Kowalski, 2007; Nichols et al, 2008; Fhilips, 1584;
Rewlands, 2005; Sanders, 2006}, psyehelogy (Taceing, 1958),
and music (Bartkowisk, 2010; Hayward, 2004), Perception of
the relevance of SF in education has become so strong that at
least one University opened a bachelor's degree programme
in Scemce and Science Fiction (Brake and Grifiths, 2003),
although this initiative sppears to have heen shert-lived and
the programme is no longer listed in the instinution's webpage
Wsiversity of Glasmasgas, 2010).

The sitvation is somewhat different when it comes to
engineering, While it has been suggested that a distinet sub-
genre of speculative literature exists that could be called

principles and their applications, Not surprisingly, therefore,
considerable attenticn has been given te SF as a vehi-
cle for exploring science in general (Barnett ot al, 2006
Batchelor, 1993%; Cavanaugh and Cavenaugh, 2004; Dubeck
et al, 2004; Gresh and Weinbesg, 2002, 2005; Perkowits, 2007,
Raham, 2004; Wolwerton, 2002), and more specifically physics
(Eakalios, 2 Krauss, 1997, 3007; Ferkowitz, 2006), chem-
igtey (American Chemical Soctety, 2010; Griep and Mikasen,
2004 Stocker, 1988; Sun, J007), biolegy (Glassy, 3005, Jenkins

* Correspanding auther, Tel,; +58 112 306 3755, fax: +58 212 906 3743,
E-mail addresa: claudio@ushve (€, Olivera-Fuentas),
Received 23 March 2007, Accepted 14 August 2011

fietion” (Huntes, 2009), technological (mechan-
ical, electromic, chemical, genetic or any other) advances tend
1o e depicted in SF as scientific sather than engineesing
achievements, and scientists - frequently of the "mad” or
“enil” persussion - are mere Lkely protagonists than engi-
meers, Segall (2002, 2007) has pointed cut that SF has not been
employed extensively 55 a resource in engineering egucstion.
M has discussed many advantages 1o be gained from inesr-
porating SE themes in the curriculum, and has described his

A745-7728/5 — see front matter & 2011 The Instintion of Chemical Engineers. Fublished by Elsevier BV, All rights reserved,

doitl 01016/, ece. 3011.08.002




¢Pero en fin, por que la CF?




[Primer uso historico del término “ciencia ficcid
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“Es) WM G}LBJDJD ase tl m[lo antes dé ql.le !
tengamos otras o ra‘s dé Clénaa Flcaanporque nos

~ pare ~ce que tales I|bros chmplen un buen propésito,y
ran un interés que, lamentablemente, la ciencia por
| | ‘si sola no puede lograr”.

W. Wilson, A little earnest book upon a great old subject (1851)
citado en G. Westfahl, Science fiction quotations (2005)
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“Si algo hemos aprendido de la historia de los
inventos y descubrimientos, es que a largo (y a
veces también a corto) plazo, las profecias mas
audaces parecen ridiculamente conservadoras”’.

@ Arthur C. Clarke

“Science fact = science fiction + time”’.
@ James Kakalios

“Profetizar es muy dificil, sobre todo acerca del
futuro”’.

@ Proverbio chino

“Nada esta mas muerto que la ciencia ficcion de
ayer. Y Julio Verne es de anteayer”’.

@ Arthur C. Clarke



De anteayer...

1 ; 1% ? | ' “-;Agua! -respondio Ciro Smith- agua
| wﬁles descompuesta sin duda por la

PP
=~

electricidad se usara un dia como
combustible. El hidrégeno y el
oxigeno que la constituyen arderan
en los hornos con un enorme poder
calorifico. El agua es el carbon del
porvenir.”

J. Verne, La isla misteriosa (1874)
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AlI-TIME 100 Novels Ente%ent

Critics Lev Grossman and Richard Lacayo pick the 100 best English-language novels published
since 1923—the beginning of TIME.

@ Margaret Atwood - The blind assassin @ Kazuo Ishiguro - Never let me go
@  Anthony Burgess - A clockwork orange & George Orwell - 1984

@ Thomas Pynchon - Gravity's rainbow @ Kurt Vonnegut - Slaughterhouse-five

@ David Foster Wallace - Infinite jest
@ Neal Stephenson - Snow crash

@ William Gibson - Neuromancer
@ Philip K. Dick - Ubik

@ Don Delillo - White noise

“...1a ciencia ficcion es mas que un género de libritos dedicados al consumo masivo;
es una herramienta crucial por medio de la cual nuestra era, moldeada pory

obsesionada con la tecnologia, puede comprenderse a si misma”
Lev Grossman
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