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fundamentals of heat and fluid flow in high temperature fuel cells introduces key
concepts relating to heat fluid and mass transfer as applied to high temperature
fuel cells the book briefly covers different type of fuel cells and discusses solid
oxide fuel cells in detail presenting related mass momentum energy and species
equation it then examines real case studies of hydrogen and methane fed sofc as
well as combined heat and power and hybrid energy systems this comprehensive
reference is a useful resource for those working in high temperature fuel cell
modeling and development including energy researchers engineers and graduate
students provides broad coverage of key concepts relating to heat transfer and
fluid flow in high temperature fuel cells presents in depth knowledge of solid oxide
fuel cells and their application in different kinds of heat and power systems
examines real life case studies covering different types of fuels and combined
systems including chp

one of the largest flows of energy in swedish municipalities is the fuel energy flow
through the regional combined heat and power chp plant the customer products
from this flow are mainly electricity to the electricity grid and heat to the building
sector there are many ways to describe and examine this fuel energy flow and
there are many perspectives this thesis presents one perspective it is a top down
analytical and numerical perspective on the efficiency of heat and work in a
regional energy system the analysis focus on the present situation in linképing
municipality and aims at describing the energy efficiency improvement potential
three subsystems are considered the regional production of electricity the regional
production of heat and the regional public transport by bus these three systems
are physically all heat engines i e engines that derive work and or heat from fuel
combustion processes it is important to notice that the analysis in this thesis does
not describe the theoretical improvement potential that potential is considerably
higher than the implementable potential but of no practical use instead the analysis
is as far as possible based on real world measured efficiencies and efficiency
values of best practice best available technology the analysis shows that hardware
investments at the chp plant can improve the electricity generation efficiency and
thereby reduce co2 emissions the investments are in high pressure turbines
medium pressure turbines and preheaters the size of the improvement is hard to
quantify because it depends partly on unknown factors in the surrounding
electricity market in the studied system co2 reduction could be as high as 40 60 the
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regionally produced biogas would be used more efficiently if it were used in the
local combined cycle gas turbine instead of being used in internal combustion
engines in buses the buses would instead be electrically driven this use of biogas
would create a better integrated fuel energy flow and reduce heat losses another
improvement is to reduce the system temperatures in the district heating system
the study shows that the efficiency gains because of lower system temperatures
would increase electricity production by about 1 3 and that greenhouse gas
emissions would be reduced by 4 20 however these improvements are dependent
on demand side investments in the district heating system and are therefore slow
to implement ett av de stérsta energiflédena i svenska kommuner &r brdnsle
energi flodet genom det regionala kraftvérmeverket de konsumentprodukter som
detta energifléode producerar ar fradmst uppvarmning av bostdder och elkraft det
finns ménga satt att beskriva och utvdrdera detta brdnsle energi fléde och det
finns mdnga olika perspektiv det har arbetet analyserar energiflédet med en
analytisk top down metod analysen utgdr ifrdn den nuvarande situationen i
linképings kommun och avser att belysa den férbattringspotential som finns med
avseende pd systemets verkningsgrad tre delsystem har studerats det regionala
systemet for varmeproduktion det regionala systemet for elproduktion och det
regionala kollektivtrafiksystemet for innerstadstrafik med buss dessa tre system ar
fysikaliskt virmemotorer d v s de dar system som nyttjar termisk energi frén
forbranningsprocesser for att utféra ett arbete och eller generera varme det ar
viktigt att notera att analyserna i detta arbete inte avser att beskriva en teoretisk
forbattringspotential analyserna avser istallet att belysa den praktiska
implementerbara forbattringspotentialen darfér har arbetet s& 1&dngt som madjligt
utgdtt ifr&dn uppmatta data och numeriska varden pd verkningsgrader ifrdn redan
existerande anldggningar eller tekniska komponenter analyserna visar att
h&rdvaruinvesteringar i det lokala kraftvarmeverket skulle 6ka elproduktionen och
darigenom sdnka koldioxidutsl@ppen de investeringar som skulle behdéva géras ar
investeringar i hogtrycksturbiner mellantrycksturbiner och férvarmare de sdnkta
koldioxidutsl@Gppen ar svara att kvantifiera eftersom de delvis beror p& okdanda
faktorer p& den omgivande elmarknaden reduktionen av koldioxidutsl@ppen skulle
kunna vara sé& stor som 40 60 den lokalt producerade biogasen skulle anvandas
mer effektivt om den anvandes i den lokala gaskombi anldggningen istdllet for att
anvéndas som bussbrdnsle som dr det nuvarande anvdandningsomrddet for detta
bransle bussarna skulle istdllet kunna erséttas med elbussar en s&dan férdndring
av biogas anvandningen skulle innebdra ett battre integrerat energisystem med
ldgre varmefoérluster en annan mojlig forbattring av kraftvarmesystemet ar att
sdnka returtemperaturerna i fjarrvrmesystemet analyserna visar att
elverkningsgraden skulle forbattras 1 3 och att koldioxidutsldppen skulle kunna
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minska med 4 20 dessa forbdattringar skulle ddremot krdva investeringar pd
kraftvdrmesystemets kundsida och beddms darfér vara ldngsamma att
implementera

fundamentals of heat and mass transfer is written as a text book for senior
undergraduates in engineering colleges of indian universities in the departments of
mechanical automobile production chemical nuclear and aerospace engineering
the book should also be useful as a reference book for practising engineers for
whom thermal calculations and understanding of heat transfer are necessary for
example in the areas of thermal engineering metallurgy refrigeration and
airconditioning insulation etc

special topic volume with invited peer reviewed papers only

billed in early issues as a practical journal of industrial progress this monthly covers
a broad range of topics in engineering manufacturing mechanics architecture
building etc later issues say it is devoted to the advancement and diffusion of

practical knowledge
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