)

EEREFHET R REM ‘

PRACTICAL SCIENTIFIC ENGLISH
READING AND WRITING

FOR THE MAJOR IN THERMAL
ENGINEERING SCIENCE

AT
I%]ijf = 'aﬁf

BAE EMR & %

.'f@*@ﬁ:’ﬂ#&ﬂ

http://jc.cepp.com.cn



S I

(TEANDF)
(TERNFFIES)
(TERZF)
(EAFF IS RERIFDT)
CRNDEEB)
(RADZBMRIRRIT)

(B RPRIERIRE )
(EBRENRIERRS)
(RBESENFREEM)
(RERETEERAK)

(He SIRRETIE)
(RIS )
(RERTIZEEE)
CHENBRHIRARSRE (BR))D
CNEB[ TR
(BapMERK)
(ATNERNER)

(B AIIIIEEDET )
CRENMBFRRIEBIRE)
(B ERME (FHR) )
(TERENDZF)
(ITERIENZ (B
CRERM (BRR)D
CRERXWL (SB=hR)D
(REESTINTIRRWRE)
C(HREETWRIBARSEE)

IVOOVIPr VNHINSDS NMIHS NAOVIrr 9SN3IAOVS 9NOL1LNd

ISBN 7-5083-2605-9

9"787508"326054">

FRREFRES
BT E R
TERHFRE
[EAREAYR
0H&EER
BHITER
A ES T
SR
KB E R
BRRRES
Bz, EU0TTER
FEIETE%R

(B =[eslT
ESEPEHESH
XS E Y
TR E%%
FNREER
TRESFRE
ERNEFESR
RIME Y%
MrEER
B EER
WiFEs. TER
IBHFTR
(B4 I
BrRBESR

ISBN 7-5083-2605-9
e 26.00 0




Wl E TR

BRIt {w

PRACTICAL SCIENTIFIC ENGLISH
READING AND WRITING
FOR THE MAJOR IN THERMAL
ENGINEERING SCIENCE

e T lRiE
FIESS1E

A EME A
BEERK EH

@’T@@ﬁi’-%d

http://jc.cepp.com.cn



R &R R

ABEREAMBAEE LT ORR E, MR TSR, SEREETEE
HEAGR, WRADRTHSEORE %, LRARIESHEENEFECTHNA
MEX, BEEXPERAESNESHER: A¥E g, FeIRnBRfRTaEX
R, Kk, ABRASGRSFHHETE BESSUPAXRE. R HFEAXNEANER
B BHARXXENBHEEANSHESE GBERURE. SUESR. THEUHR
HREXES, FRRREXSETEDNEEMEMER, SFRURENSESN.
ER¥NES, TURRPAENBE TESRANEXEEMRIZMRS, FRARRR
W R AR S TRAREGR, wR XX, SEXMAEEN, HERRFRX
HE L RRE W ICEST T HIEEA.

EBULBREENEN, BRTHIFHXEEEL, HEHUARTLOEXER,
BYENALIGRI A X, BEMBEHER,

APXTEAEDBREHATEREUNAR, FRERFNEFHIHE, Rt
AMKITULEERARNSERE.

BHERRE (CIP) #iE

RAEETWIBEREE S/ BAS, EMRSH —ILR:
R AR, 2004

HEHFHEE “TH7 AEHM

ISBN 7-5083-2605-9

I, #eee [TOR-@FE- [ OHF-FE-FEHE-&
FER-BMORB-GE-SH-REER-BH V. H31

o E A E 18 CIP BB T (2004) 3 095538 5

EB N AT, RAT
(ER=EHA¥% 65 100044 http:/fjc.cepp.com.cn)
C&IDNFHB AR
BHFEBELE
*

2005 E 1 AE—MR 2005 £ 1 LR E—KENRI
787 BAK X 1092 BK 16 FFEX 1775603 410 FF
EN¥ 0001—3000 A EY 26.00 7T

MBESR BO 2R
(ABWHEERBHE, BRERITHATESR



HYERAREWRALNERGEHT “+1” ANEHM, EXETHENER
B, BAEMERRETT. REUEMBERAXFHEEREF RERRGEIL, SEEAL
TEERFENHFLRNER. TLHEMHBKR, LHSERDERKE 21 #45
RENAFTZBE+RERHER. ‘

B 1978 FLIK, BEAF® M. FEEH. Eeh ThHESAT - ZERE
G, PR T A XHM 1000 KH. XUHEMEREFRURNLELEXEFE
B, ARNEHTRELE, 2ERARRAT, IER-HUMUEFHELAL, R
TEERIE. REeEBFERES. #dr. Ke XL VRFRIFZR LA LAz
WIS, RETRAERN EHAEA.

HATEMHOR, AL PEEROREBEFRHAMN, EREFOHFIR
ok, AECERN) ZEAGFBHA. IBUHMBER, A TEEHTRM IR
BRGNS B R, Fet, RNENZEE, AREMFATI WEKRE, £
A ACB RIS R B ROHT R, TR R & 0 B REITHHF R RERE
WHRE, MA-LRENEMTREFNRA KD, o BEE RN EE RS
ThohE R RTHAETASNERERPERERBLETRALN, F¥
ROXBESH LK. R, SERRNOBEHET R ERLA L i, FH
BIH, BEREMZRER-BREH . KRF. rEF. TR, AREKEL. HK
JRE LA R KT HAM.

RELFH (XT “+E” MRS ABHFRTAMZRESREHEL ks, <+
B MEEREGEREHMERNTHEESRRBRLS EAGHMER, EFBIRS
¥ FXE. FER. FRMAFRENEMER. W, FERIRTFHRELS
KEEARBRERRSGEA L, AEHITTRBENTLERY “T 5" HHAL.
“TH” ARNEHEEEGTEMFF EHM. S TREFH. LA IIHALELEH
FERAES . BH. KRXEVKFHIERLCREHRNE - ZWRLERREAM.
“NE” BREREMPEBE RS RN, REAFFTEATEIT. A FHEHK
#, BREAEABMARATLR BEAAS EROER, RBAXE LK R 0B &
BRPEFWNE. REARWAERR, EHMNEGERANARE LT REHREH
(Z¥) e, MEERKARRLT AT G ZRENNER A ¥LRR,
A RRMEAXRAEAME. FRAEBRAFFERERERTE, B—[TRETL
HERBMAEERER. LREMEFEAE /T DL IRENKEER L. G#E



BAIRFRHFER S, BNEFEEFRRFZA2NAXLTFITE, BEEAH
EXFRHAM.

E TR AAARNASERRY, B THERN. EXLHE. BRe /L
. PEEILLRES. AXEFRBEMA ARFH AN, EL—FXTROY
RGt.

HEMBRAR -TKPAORENES, TTH—BHH, FELHTE. B, #H
HERAREY, FAXERRBEEZFOEL RN, UEABBITREI. (BHEY
A: 100761 AETERRE) B4 1 5568 9E FEEIHERLEMELS
% 010-63416237)

TERNEENS



o %

BE T EBEEARGRERE. SREF—HLMB—55 B, BRRSHEAN
B Hz M, PEEHA LARENACHEBREE. UXPEEEX®RAIH, R
¥ b B R (E BRFFBT 2000 EE A — N4, FEB (SCD BERITIBXHEDM 1999
EERE 10 RBEHFE 8 41, (EI) M (ISTP) AR+ Eid Xt HEZRERIN.
BEMEMFIFERMEL, AR KERE, 2000 FREFS5 TEARAY (SCI) Rt
XHL HAKR 01458, £H 0328, WART 038 &, HPE{AH 0.05 5%,

RHEEE, wEUAD, XERSEBATHEREERSEEFRAKFFEERNZERS X,
BA—HH, BXREHNARLEH. XFRE. EFEASKETFRER-MER K
HIEWEE. WEEMEKR=E, 2V T INERFEEMAR D EL KRN,
SWERATZR, DB CAFHREE. TREAMBESURIR, MRS &AKER
DEAHE R, BEEF ERROE B IHBEENRENE AT L. KEE
&, REEHE, BAARRXEREGEV Y EAERBHERER, AAELETHEN
BEKFAE, HPaRENEXRERE. BREXFESENTHEEEARE
B R IR LA E R R M EH CAEEXEE,

ARETI, WERFREHCEERERNIMNE LERYBENREES S WFRH
FRRRER Y. REMESDEERBEAETEA R LEEERE S, Ak
EWTIY ERFRIL. BREGEPEESIHRIT T EEEM. ABERRRAAGE Y
WXHIER B, NMARBEXEEERM, GBS CSENERGR, WRKPRT
MEFHRHE T, HRARAESEAEME X PINARNEY, R EH
BAESKMER, Rl X HR, B RNELHATE XRE. HiE. SRg
RAMKRHET i, BEEXHEXE. £. EAXNFERENRR, ¥HELCEK
SEEANSERE, GEEXRE. 2UEER. MHBNUBMLEREXES, it
WRHE RS BRI L8R, FEEUEERESHEY.

F PR £ANE S G HEIILREREEE W 1996 F) 2001 FAFHE KB
Mo RENEMESOTFE, LEHET—BI2AR. 2EX, FHEARSERYRS
MEERY FFEERNBANBN, VA BHRSRETHUANSERKE. ABRAE
BEECA E P LIS, MMM IESCRR, IR I SER, EHSIT K.

B REFERERE L AETNESPHEEES. e LEEREAREREL, £
FER-EAEXRENBEEREMARTFE LE FOXSBHLESHARE. BEK



X ABKAFHITIE, EABETWAFIMELE. B EANERTESTHE
R HE .

ABARRETIEE B E K. HHELERBRE T4 Ak BER MR SR KRR
DGR AR, HFULES. A BSEIES, BRI RFRGE TRETRTKR TR H
WK SCHF, HEIE R TREVTA £ S R8T A Ko, BTN gITE T
FHa, FEH—IHRB.

A Al AR EE T F AR AR N BEA X EENAENSE S,

FBPRFI FERNERTAEERBRAFRIRAE, ANFLHEIBEERN
£, AHREREHE.

BRF % & KPR ERTRIFRE], AH—EFEHRMRRZAL, W@ KL HT
fRIE.

% F
2004 £ 5 A FHL KE¥ERkEH



0 &%

Part 1: Reading and Writing

4
BE

1

Readlng: Energy ................................................................................................ 1
W()rds and Expressions ........................................................................... 5

ertlng Study' Be/HaVC Sentencc ........................................................................... 7
Unit b R L R T R R R RE R PR TR 12
Reading: The Greenhouse Effect: Global Warming and Climate Change:«=+++=ssssesreseresseneeeees 12
Words and Expressions ....................................................... seesecverccsarcncans 14

Wntlng Study: Present Simple .......................................................... R T TR T PP PR 16
UNIt 3 coccoeeerreeaereninniiarneirnnctteeseratscotrsttectrecscnrotonsettocseeccctoessesassosccsscnsssssssssssnnes 21
Reading: Olive Cake Combustion in a Circulating Fluidized Bed =~ «««:sceseereesesseecransoscacnnenn 21
Words and Expressions ........................................................................... 26

ertlng Study- Dimensions ................................................................................. 27
TUNIE 4 covverevorencsetennttreecnanieccnccnesctensrtcactoseresctnseccsncccessccssscecessssssssnsssssssasanncscacs 33
Reading: Fluidized-bed Combustion of Coalreseteseeressareeccccetaeeetirciirirencrecssesecsesccsscnnes 33
Wol'ds and Expressions ........................................................................... 36

Writing Study: Qualified Statements of Dimensions and Properties «««++++=ssssseeeerresecrereanniens 38
Unit LT LT T 43
Reading: Comparison of Combustion Technologies ...................................................... 43
Words and Expressions ........................................................................... 47

Writing Study: Simple Statements of COMPpAriSOn  +«+#+=e++eseserestasraeteetmetiiiiiiniiiianiesisnens 49
Unit 6 ............................................................................................................ 5 4



Words and EXPressions ++++++esteeessssessrstnstntumtiintosintiintiiiiiiiiiii. 56

ertmg Stl]dy Qualiﬁed Comparative Statements ....................................................... 58
Unit b AR R R R R L TR L E LR R LR LR R 62
Reading: Fossil Fuel Boiler Operatjons ..................................................................... 62
WOrdS and Expressions ........................................................................... 65
ertlng Study A Note on Modals in Scienﬁﬁc Eﬂghsh ................................................ 68
Unit 8 ............................................................................................................ 72
Reading: Type Of Gasiﬁers .................................................................................... 72
WOrdS and Expressions ........................................................................... 74
ertlng Smdy- The PassSive secceecrrrertiiitetcicectitietitttitcettntetntetorcrsttsnsetttsrcsttssstcassencas 76
Unit 9 ............................................................................................................ 83
Reading: Fluidization .......................................................................................... 83
WOrdS and Expressions ........................................................................... 87
Wﬂtlng Study- Must, Should, and the Passive ............................................................ 88
Unit 10 ......................................................................................................... 94
Reading: Igniﬁon ............................................................................................. 94
Words and EXPressions ceresteeseeeeerseecteccrustettstuntteenimiiiiiiiiiiieiin. 96
Writing Study: Relative Clauses —++++«++ssesessrersmennimetmuiamitiiittiiiiii et eteceneesnes 98
L) 11 8 TR Ut 105
Reading: Mechanisms of Heat Transfer«++«+++++seseseescrrtiatiisiuciiesiatioeiienninerunnnnnrniennns 105
Words and EXpressions ««:e-+++++tessesessuntnstrtuiinntnimniiiiiiiiniiiiiinienniinnnn 108
Writing Study: General Definitions +++++++++++++essseeecereetemmtmereeremiimimenseereniessessssssisnnsns 110
URIL 12 -evvovererrererenttteraiotiottcerscccstansosnscisncscssassosenssssssssnsnnsonsscsansssssoansssssssesnans 118
Reading: Classifying Coal «+++e++++essteereroeremmmmtiitiitiiiiiiiiiiiiiiiieittiitenernieernosenne. 118
Words and EXPressions +eeecesceseesscessettnnmtntumiiimitiiiiiiiiiiiiiieecenannan. 121
Writing Study: Specific Definitions and Expanded Definitions +=+«+«++++++esesesssseruunnsanneans 123
UNIE B3 crcveetecenemiiiceiiiiiiiiiititttoneccccesoscenssssssssnccasoscannsossasenesossassssssssancesonnons 128
Reading: Laboratory Study of Trace Element Vaporization from Combustion of
Pulverized Coal s-eeetertsesocerrameterrreeiessesetossosesssssesosessnssansansosssssanssseaannns 128

Words and Expressions ........................................................................ 131



Writing Study: Experimental and Explanatory Descriptions «++ s« ssesssresrssrsseorooroncaneacerceces 133

UIEE 14 +rcevevreeseserorennerienetteuotottnretaneisereototssstetetottirtetetotstttastansasesnsasanses 141
Reading: An Overview of the Sulfur Problem csccscecrererserescorccncaccticacatttisrctcicorciincnns 141

WOrdS and Expressions ........................................................................ 144
Writing Study: Tables ++++++eseereeesesesseenncnmnimninttntttiti e 146
Unit 1 5 ...................................................................................................... 1 54
Reading: Cycles ............................................................................................. 154

Words and Expréssions ........................................................................ 157
ertlng Study: Graphs .................................................................................... 159

Part 2: Technical Documents Writing

Unit 16 ...................................................................................................... 1 65
Reading: GaS Turbine ....................................................................................... 165

WOrdS and Expressions ........................................................................ 168
Writing Study: Organizing Notes and Writing --------------------------------------------------------- 170
URIE 17 orvveemreereenuetttiieitttietiitiiettortonesesntesstornnensesncsssssssnsssssascsssssssessssassossos 175
Reading: Report: Coal-fired High Performance Power Generating System «««=+«+sssssssceecceeses 175

Words and EXpressions ««««««+secrsesesseteseeroinenttiuimintiiiniiitiinie. 180
Wnnng Study: Major RePOI'tS ........................................................................... 182
UNIE 18  coccvvvreetsettttuoiueittiisiietietiiuteeterneciestencsssscssssosssasssssesstssnssnssassennnnnsenne 187

Reading: Summary and Minutes
Conference Summary: Summary of the Third National Green Power

Conference: Selling Green Power in Competitive Markets «=s:«+sssseeseeseeassnennnnn 187
Words and EXPIEssions «+««s+++tesesrsesreeerueestumitntinmiiiiuiiniimiiiietienertannen 190
Meeting Minutes: Meeting Summary for Mercury Work Group «++++s-sesssssececeeese 192
Words and EXPressions ++c«:sstsesesseeesnettmiatiiiettiiieiiiiiiiiiiieieeroeneennn 195
Writing S[udy: Summary or Minutes of a Meeting ................................................... 197
Unit 19 ...................................................................................................... 204
Reading: Proposal: Michigan Renewables Energy Program Proposal --«-rereeseseseserceeceiciee. 204
Words and Expressions ........................................................................ 208

Writing Study PI'OpOS&lS ................................................................................. 210



TUREE 20 cocvevovovrnnensarsnsonsasuencssocsorsesesaronssssotsssssssssssssssessssssetessessrsassssssassrssssns 217

Reading: Progress Report: Removing Miscible Organic Pollutants from Water Effluents -+« 217

WOrdS and EXpreSSiOnS ........................................................................ 2 19
ertmg Study: PrOgreSS Report ........................................................................... 220
Unit 21 ...................................................................................................... 225
Writing Study: Graduate Thesis/DiSSertation® «++c«sssseetetersssstscummietiimiiitoteeioieteoneenn. 225
URIL 22  eeovereresesecnsonnnscenaresssessossassssesssocsontsoenssssnssssossscsansncsasssscorsasessssseassncans 239
Writing Study: Technical Articles Or Papers ««+++=++scsresseresetrintrmiiiiiiiiiieiiiienaiienn 239
URNIt 23  ccvcereercestettoncesetecencncstsnitesuencncassscsssossssccccsosscssssssnasassssssssscsascsssscssssns 253
ertlng Study: Avoid These Technical Wnnng Mistakes seeeeeseseerrrcercotcecectrercescsscacaansas 253
Appendix 1 Wntlng Error Examples .................................................................. 264
Appendix 2 Normal Mathematical Symbols and Readings +«+++=sssesseeseseessencccinirieacees 266

References/Works Cited and Consulted -ccsccsccssserereercrtttitnneneciitiirccssssrssseassancacans 273



Part 1: Reading and Writing

Unit 1
Reading: Energy

1. Forms of Energy

The word ‘energy’ has many meanings. Some of these are nebulous — ‘nervous energy’
for example, whilst others are quite precise such as ‘kinetic energy’, the energy of motion and
‘potential energy’, the energy of position, both of which are terms used widely in science and
engineering. No matter how basic man’s existence, two sources of energy are essential. Firstly
food, which contains a chemical form of potential energy, converted by the body into kinetic
energy and secondly, shelter from the elements, which in non-temperate climates really means
heat or thermal energy. As civilization has developed, demands for energies other than chemical
and thermal have increased especially where tasks must be undertaken involving forces
normally beyond man’s modest abilities. This is particularly true of mechanical energy which is
obtained by conversion from some other form of energy since energy like mass is neither created
nor destroyed. The usual energy source is of course chemical energy in a fuel. The combustion
of fuels thus releasing energy as heat, which can then be converted to mechanical energy, is
always accompanied by an exhaust steam, which is usually polluting and undesirable. This,
coupled with the need to transmit energy over long distances, has led to the development and
utilization of electrical energy, which is probably the most convenient form of energy in modern
civilizations.

In essence, then, there are four major forms of energy, chemical, thermal, mechanical and
electrical of which thermal and electrical are probably the most convenient and these are
produced by conversion from chemical energy which is contained in chemical and nuclear fuels.
Chemical fuels may be subdivided into primary fuels, those which are derived from the Earth’s
crust by physical processes only, and secondary fuels, which involve a chemical reaction at
some stage of their manufacture.

Much the largest proportion of all energy on and in the earth has been and is derived from
the sun. This solar energy takes two forms: the daily input which manifests itself in solar
radiation, the winds and waves and hydropower; and the energy which has come from the sun
since the formation of the earth which is stored in the earth’s crust primarily as fossil and nuclear
fuels together with geothermal energy and vegetation.
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2. Energy Conversion
The conversion of chemical and nuclear energy into thermal, mechanical and electrical

forms is of prime importance to modern man. The fact that forms of energy may be converted in
this way can be illustrated by simple examples. Rubbing hands together makes them warm due
to the conversion of mechanical energy into thermal energy by way of friction. Another example
is provided by the simple pendulum. At the lowest point of its swing, the bob moves with its
maximum velocity and hence its kinetic energy is greatest. As the bob moves to its highest point,
this energy is converted to potential energy and when the bob stops, its kinetic energy is zero. In
this example, the energy conversion is reversible, though this is not always the case since the
laws of thermodynamics must be obeyed. The more important conversion routes between the
four forms of energy are shown in Fig.1-1.

Combustion
Chemical energy Thermal energy

Endothermic reaction

Lead battery, Fuel cell, )
electrolysis dry battery Friction Turbine,
car engine
Dynamo
Electrical energy Mechanical energy

Electric motor

Fig.1-1 Examples of energy conversion

Probably the most familiar conversion process is combustion, in which the chemical
energy of a fuel is released as heat (and to some extent as light) in a flame; a process which is of
major industrial significance. The thermal energy so released can be transferred to water, thus
producing steam as in boiler plant. A nuclear reactor achieves the same end result, since the
reactor may be considered as simply replacing the combustion plant. The energy in the steam
generated in this way may now be used to drive a steam turbine, thus effecting conversion to
mechanical energy. This in turn may be converted to electrical energy by coupling the turbine to
a generating set. This sequence of conversions, chemical-thermal-mechanical-electrical, by way
of combustion and a turbo-generator is of course combined in a modern power station fuelled by
coal, oil, gas or nuclear fuel. As discussed in the next section, the efficiency of this operation is
limited and ways have been sought by which thermal energy may be converted directly to
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electrical energy. Thermoelectrics is one obvious method, in which a loop formed of two
dissimilar metals is arranged so that an electrical current flows in the circuit by maintaining one
junction at a low temperature and heating the other — the principle of the thermocouple.
Magnetohydrodynamics (MHD) provides another direct conversion route between thermal and
electrical energies. Faraday’s second law states that if a conductor moves in a magnetic field, a
current will flow in the conductor in a direction at right angles to both the direction of its motion
and the magnetic field. It is not essential that the conductor should be a solid and indeed Lord
Kelvin showed that tidal water (salty, and therefore conducting) flowing in a river estuary in the
Earth’s magnetic field can act as a simple generator. In the modern concept of an MHD
generator, the conducting fluid is a high-temperature (ca 3000 K) gas seeded with salts with low
lonization potentials to enhance its electrical conductivity. Such methods have the advantage of
eliminating moving parts, that is the mechanical energy step.

Chemical energy may be converted directly to electrical energy by means of a fuel cell. In
its simplest form, a fuel cell consists of two electrodes separated by an electrolyte arranged
such that the fuel, say natural gas, and the oxidant can be supplied to the respective electrodes
avoiding direct reaction, and the waste products removed. In this system the principle is
essentially that of reversed electrolysis, which is the splitting of water into hydrogen and
oxygen by the passage of electrical energy. Indeed all the routes discussed so far can be
reversed to some extent or other. In a lead accumulator, for example, electrical energy is
converted to chemical energy during charging and the process reversed when a current is drawn
from the cell.

A simple example of the conversion from electrical to thermal energy is resistance heating,
as in an electric fire, and similarly an electric motor reverses the conversion from mechanical to
electrical energy. Mechanical energy is converted to thermal energy by way of friction and
indeed most forms of energy usually end up as low-grade heat. An endothermic reaction is the
reverse of combustion, which is an exothermic reaction. Fig.1-1 is not complete in that two
important forms of energy have been omitted: nuclear energy and light. The former is converted
to electrical energy by the conventional route or, in a possible future plant, by MHD power
generation. Light may be converted to electrical energy using solar cells and also to thermal
energy in a solar panel. In a sense light is also converted to chemical energy by photosynthesis,
and is then stored in vegetation. Ultimately this will be converted to fossil fuels thus completing
the cycle.

3. Efficiency of Energy Conversion
Whilst the routes by which energy may be converted as described in the previous section



4 Part 1: Reading and Writing

are all feasible, in many cases the efficiency of conversion is low and the conversion processes
are of limited commercial interest, especially on a large scale. The other factor is, of course,
capital cost. These two considerations, cost and efficiency, limit the choice of conversion
route and, for the large-scale generation of electrical power, the prime choice of system is a
boiler followed by a turbo-generator. Typical conversion efficiencies are shown in Table 1-1
and it is seen that for a power station the boiler has an efficiency of 88%; the remainder being
losses in the flue gases and some radiation to the surroundings. The steam turbine has an
efficiency of around 45%, the losses here being the enormous amount of low grade heat in the
condensers.

The generator is of high efficiency and yet the overall efficiency for the complete
conversion from chemical to electrical energy is around 35%, which although apparently
wasteful is still the cheapest way of producing electricity on the large scale, regardless of
whether the fuel is coal, oil, gas or indeed a nuclear fuel. There seems much to be said for
omitting the mechanical energy stage, that is avoiding moving parts, and using a direct
thermal-electrical conversion route such as MHD. In theory this is an excellent scheme since the
waste gases from the MHD duct may be fed to a conventional boiler plus turbo-generating set. In
this way the overall efficiency of generation would be ‘topped-up’ above the 35% level to
possibly 60%~65%. The problem, however, is finding suitable construction materials and so
far the net output of an MHD generator, for any length of time, is around 10 kW. There are
similar problems with thermoelectric devices, as not only is the conversion efficiency low at
around 10%, but also the n-type and p-type semiconductors which are proving to be the best
material are very expensive.

Table 1-1 Typical efficiencies (%) in energy conversion
TO: Chemical Thermal Electrical Mechanical

FROM:

Chemical power station boiler (88)  dry battery (90)
domestic oil boiler (65)  car battery (74)
space rocket (50) fuel cell (70)
steam turbine (45)
thermal power plant (41)
diesel engine (38)
gas turbine (35)
car engine (25)
steam engine (8)

Nuclear nuclear power plant (30)
nuclear battery (5)
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TO: Chemical Thermal Electrical Mechanical
Thermal nuclear battery (5) steam turbine (45)
MHD (10) thermal power plant (41)
thermoelectrics (10) diesel engine (38)
thermoionics (15) gas turbine (35)
nuclear power plant (30)
car engine (25)
steam engine (8)
Mechanical electrical generator (98) -
pumped storage (75)
thermal power plant (41)
nuclear power plant (30)
Electrical car battery (74) - large electric motor (93)
pumped storage (75)
small electric motor (65)
Light solar cell (10)

It has been seen that, although a conversion route is feasible, the efficiency of conversion

and the costs are the overriding factors as far as commercial exploitation is concerned and as is
so often the case, a compromise solution has to be adopted. With the increasing development of

new materials and techniques, alternative methods of energy conversion are likely to become

commercially viable in the not too-distant future.

Source: J.H. Harker and J. R. Backhurst. Fuel and Energy. NY: Academic Press Inc. Ltd, 198].

Words and Expressions
(1) nebulous: adj. vague or ill-defined

(2) nervous: adj. apprehensive or anxious

(3) kinetic energy: n. energy associated with motion

(4) potential energy: n. the energy that a piece of matter has because of its position or because of the

arrangement of parts

(5) essential: a. absolutely necessary; n. things that are absolutely necessary

(6) shelter: n. a shielded condition; protection

(7) temperate: adj. relating or referring to a region or climate characterized by mild temperatures

(8) modest: adj. unassuming in the estimation of one’s abilities or achievements

(9) essence: n. the intrinsic nature of something; the quality which determines something’s

character



