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BHEOUAZEH™ERE, M, SHME, T30S EaRd, =8, bF
. BHOCESUBRR S JEW. . B, ™%, B4, HECENESEWNE
EEFELEP WA, XRHEATEICRHE B R R BRI A 8.

—. BEFENER

1. KEMEHAEEH

KEFEHA SR (Nominalization) RFMIIGERIR ML —. ERHEUHE RAT CHE
. REEW. ABHY. GREX. BRAFENSEL, mEE—1TAH.

Archimedes first discovered the principle of displacement of water by solid bodies. [ %K
BRI EAHEK R HE . 5] the principle of displacement of water by solid bodies % 44171k
M, —HmE T RAEMNE, H— %18 displacement X —HsE,

The rotation of the earth on its own axis causes the change from day to night. HiERGSH H #,
SIEREB WML . Bia4ksEH the rotation of the earth on its own axis 18 & ) fi] {4 RR 6 8.4,
T FLfE R X BBE S SE Insa b1 7™ %

Television is the transmission and reception of images of moving objects by radio waves. H#J
i I TR U R MR S E S A R R - 421314645 H the transmission and reception of images
of moving objects by radio waves Rz W HEHL, 11 iH 53w N E EH R OESZRGE .

2. [TRIER¥EEhES)

WRAE T E R 2L K John Swales HIGiiH, RHEEIETRIBERZEL =0 —REFEF. X2
BEOARE U E M E AU EHERE, RAZ MR, B—. ZARMERALE, &1k WA Ep
%. R EFRAE=ARIR, KAHNES, fl.

Attention must be paid to the working temperature of the machine. & 473 & HL28H) T/ER
& . TM4R/>E: You must pay attention to the working temperature of the machine. #R114 27 &
PLES I TARIR B .

b, B EREEGEEWE, REXERS. FURTZEAENESHEERR.
PO B LT 5 BB A S 18

Electrical energy can be stored in two metal plates separated by an insulating medium. Such a
device is called a capacitor, and its ability to store electrical energy is called capacitance. It is
measured in farads. HAEFEFFEH —EE N RBAKAREBBIRA . ZHEMEEHRAAEE
a8, HAEFHERREIMNEE. BAENPRARIER.

X—BE L&A EES 5 A: Electrical energy, Such a device, Its ability to store
electrical energy, It (Capacitance ). EAfI#LTAIEHNMAE, EFEE. B N3 TE
ERMZ M. AE:

We can store electrical energy in two metal plates separated by an insulating medium. We call



@R T EuEE (E R

such a device a capacitor, or a condenser, and call its ability to store electrical energy capacitance.
We measure it in farads.

3. &% 1a FHAEMR & 3l iA

MErprR, BECEERIT LWL, SHEE, Ak, FEEHRSREEREEENG
gRIENA]; R RSB R E NG a); RA e EIERE & F 6]
A +3h R BT BB N BRIE WA XFEAT4E5E A, X E . s o84
HF.

A direct current is a current flowing always in the same direction. Bt B /& —Fh &2 FE—
75 [A) e B ) LA o

Radiating from the earth, heat causes air currents to rise. & FHHIERFE 5 H kI, FH/SR
L

A body can move uniformly and in a straight line, there being no cause to change that motion.
MERA SR EHMER, B2PEE S EEREZ).

Vibrating objects produce sound waves, each vibration producing one sound wave. #zzh%E i)
YR B, B IRIRE A — AN B

In communications, the problem of electronics is how to convey information from one place to
another. 7EIBE RAH, HFFEMRA AR MFEE BN — M58 2 5 — M5

Materials to be used for structural purposes are chosen so as to behave elastically in the
environmental conditions. Z5AA4 )R N FLAE Sh 5 Sf A v OR 4 FL R .

There are different ways of changing energy from one form into another. ¥ gt & M —FE R
AR — ML G SMA R TTE.

In making the radio waves correspond to each sound in turn, messages are carried from a
broadcasting station to a receiving set. 40k HLIEAK I B — 5 SE HAHN B, 585
™ # L 6 A5 B Bl .

4. WMEMEHEEEIE

REMFAEEEIERRBESCENFRZ — B WAL 7.

(1) AriA%EIE . The forces due to friction are called frictional forces. HHT BEH#EM =4/ /)
M2 NEE#E S . The data in table 1 show---.

(2) 75 RIS 1A 5 1E . In this factory the only fuel available is coal. %) ME—7] F fI#R
KR4 . In radiation, thermal energy is transformed into radiant energy, similar in nature to light.
EEAEAR AT, R R T S AR A FE S RE -

(3) &1 . The temperature of air outside is*--. M KSR E -+  The force upward
equals the force downward so that the balloon stays at the level. [F E/) /15 TR //%, FrEd
SRR FFEIX — & .

(4) B4, The results obtained must be checked. 3%75 #145 AN LARAZ . The heat
produced is equal to the electrical energy wasted. ;774 EE TR T HIHEE.

(5) 7E7& M A]. During construction, problems often arise which require design changes. 7t
Tidfgd, H4&HMEEN R . The molecules exert forces upon each other, which
depend upon the distance between them. 4>¥A8 H.[A1 &R LEHE J1IME T, % 1 R/ NEURF B4
Z [E]IBE B . Very wonderful changes in matter take place before our eyes every day to which we
pay little attention. (7E3& M) to which we pay little attention 1&1fiff] /2 changes, X2 —# 41k
EEMA D BAVULTFRBERNIREG 7MW FERNERELERT KL . To make an atomic
bomb we have to use uranium 235, in which all the atoms are available for fission. #ilif 758, &

L2 235, BN 235 KT R T AR 2R
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5. WHRER AR

B ESTEEERE TR ENERL, T RAH SR X 5 T HAt SXE R FR & .

Bitn: It---that--- )R, WEHBLEHERE, WEEMTR; HTiaREEHGRE; B
A RIE. BHlT.

It is evident that a well lubricated bearing turns more easily than a dry one. 2R, JEIE U F %k
&, WAEE AR S,

It seems that these two branches of science are mutually dependent and interacting. & #iX ¥
MRS SRR, MEERAR.

It has been proved that induced voltage causes a current to flow in opposition to the force
producing it. CZEUER, BN HL S BRI 7 [a) 5 7= A B IR B RESS 70 7 TR AH 2

It was not until the 19th century that heat was considered as a form of energy. B %/ 19 tHed A
MIANRBIHREEREN—FMFEA. Computers may be classified as analog and digital. i+ & #L7A
G LT BB T EAL B

6. KAfEHBRZ

HNTRAE-NERE, F2B8E™%, EHEE, HEXERPEFHRTZ KA. F
1: Major disadvantages of fermentation compared with petrochemical processes(idt 2= 7317 7 15
{EA4R B are, firstly, the time scale(Ff (8] 1%), which usually(‘4#% | is) of the order(¥( & Z)of
days compared to literally(f51 B, J1°F)seconds for some catalytic petrochemical reactions, and
secondly, the fact that the product is usually obtained as a dilute aqueous solution (<10%
concentration)(# F1 7K V& #) -

7. A REWE G i85 450 i

AEBERE S S54RI ZR X ENFLAZ—, E8RNEENIGIHE KR £
HE: 4 A TEEME, XE8FTAETR—ENREME, Fli: full-enclosed 43t A
(Xia] & L2 1a); feed-back Mt (XA G441 ); work-harden AN THEAL (XUiA]& Biah
i ) ; on-and-off-the-road #% [ &k ¥f B FH ) ( £ 48 & ¥ %17 );  anti-armoured-fighting-
vehicle-missile X% F 4EF58 (LA &4 1H); radiophotography B AR (EEFHREES
1] ); colorimeter AE 11 (TLEFFFE A1 ); maths (mathematics)E % (Fk4E8%15); lab
(laboratory)SE36 % ; ft (foot/feet)J X ; cpd (compound)it.&#): FM (frequency modulation)if 4
(& F R R M468%17 ); P.S.I (pounds per square inch) B%/#<<f; SCR (silicon controlled
rectifier )AJ 5 iE ¥ 28; PVC. PP. PS. MTBE %%,

— BREENENEIEMNREIRE

1. BHEARERDE

RERFERFE —FTIHMEMNIEE, RERERRERBE T ERFIE L IBE/IEIE.
FHSENE+HSER, T2, EEREARENFARFANES, lHsE, BiEss
FUREE W AT EELE, MAEERSERBR KA R. WH AL “the newly developed
picture tub” (HHTHHIRINA BB E) N “FiEgiKBRAETHE". W couple, #HHEH,
K@ column, ¥, H, £ AZAEE, ARNIFEABNMEE, ENETFTXMEKERE
o3 Hr b

2. PGB RSO (RFELEBD MDNGE

P E P A0 R A B AR LG, EREMFER T -EFEESL, BAH
R —EIEERN TR BFEERAR -8, XMEm 7 XX a8 e EFm#E. X0
BHREE, HIE N — 2 ZAFSERAERIRA. FE, £AEO6RXAHE, 7
B EET X REFESERN. Fik, LFRERAELEMUSE—.




@ T sumE (ER

(1) FEHOE N R

PIEPY M T 20%7, BREEERHFHEFEENR, BRIENENER: MENE
BRTE “Mim T 2047, MARRAESMGEE. Froloas B AR REEEmmaR,
B ERAT R R B JLAE 7, B “ECeee-- 380 (- D) A7, DR EE P RO BUE R —
B RIEVE R H PRSI T

@ The production of various stereo recorders has been increased four times as against 1977.
B SLARFS R E AL =R EL 1977 SFH N T =F%.

@ The output of colour television receivers increased by a factor of 3 last year. ZFEEHEH
MBI =BG N T 145

(2) EHEEE

® “n times + larger than + # LB R 7, RARFH KN “RW n 7, B “HBIEL------ K
n—1 %", Bit: This thermal power plant is four times larger than that one. 31X /™#\ H 3 b FEAN #4
IR =% . ZREAFEEMBBMLENFRE L, HAESIMRE larger than 55T as large as,
Rl Y B A g R\ T R, R R H e K n 57, TIRDK R R n 157,
B “Hee-Kn-1 17,

@ “ntimes +as+ JRZR +as+ PEHLBHWR”, TR “Reeeeee H n %", Bif0: Iron is almost
three times as heavy as aluminium. ZkHE &L 2B =1

(3) 5% iR

FiEF — VR E AR, POREN AR T BB, AR R 7 IS SO R
BRI T 20 BORDGERA X FRE T, FrEAR 418 e Bk 1 )L Z L,
RO E LS Z L. BAIFTIRANERE /D, R EZM, 8N 242 LUFERKNBE I,
M ANRE LAY/ fE BB BAE bt . JEE R R8s I 3 — MRk N oo + Y B K
181& + by a factor of » 5 by n times”. XFRIEEREERZ “Bln 5D 7, BID AT E
= HEb e K E .

The automatic assembly line can shorten the assembling period (by) ten times. H /3% AC£ERE
AR M4 Z fu.  This metal is three times as light as that one. XM & B LM ERBE
=2 . BOFRIEFAN “ntimes + LB AR .

3. R ZE R E S 5 E 8 BINGE

EXEENE eSS, BT ARAENE, RbRoEEafRrasfEERAREFE
NG B R DGR R, B, SRR B RNER . EF A2 E XA EED all, every,
both, always, altogether, entirety ZF4iff ALHEIE. ElIH TR ELEHNARKRREREE,
MRARFEFPH—HoHEEE. Eik, DNFERAREEE “—T)---- WA, TMREA “HIE—
Ploeee#RE 7, B “— ) AER” Bl

(1) All of the heat supplied to the engine is not converted into useful work. FIFHEES FALE
A #E AT NAEHBI. #HiF: A eIV AETNEERER A RN,

(2) Every one cannot do these tests. FFIE A ABPREMUIX L RLS . BF: B ANEEPREMUIZX

(3) Both instruments are not precise. P S{XZEHFAEHAMEER . HiF: HMENBEHEALR
FEE o

(4) This plant does not always make such machine tools. XA~ 1] A5 & il i X AL
Ko 8 EXANTT BRAHIEZARPLR.

EEY (BFFE + BEXBIE + 8B ESEPRIE-) i, WERREHE. Hilan:
All germs are invisible to the naked eye. — VJ4H i # & ABRE A Wi . Every design made by her
is impossible of execution. 1t Frfit i) — V1 i+ ER R A BEMATH) . Both data are incomplete. P
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FIEHAEE . In practice, error sometimes always seems unavoidable. 7ESEH, ZEHAERL
F BRI SR

4. FEEMNAIFIDE

MBCERIMERE, HIEREENEHSE LA SN L, fHEMART, H
BEMERE, MEERNFSKAGNBEATEENG, Ll WfFEGFEENGRF
BEGENFRLEPH— P EZRE.

BESARTEAKL, EENGELI, FEEEERERE —FIOFREEENGOHE,
WEZFE. UUFEE USE.

(1) RN REItEERFEREMEEENG, RERWEER, SEBREK, HIUGES
FBAERAB G 2 BT R M@, —MRBAERAEHEZ 5T, XMEEMEEFaEE. fll.

The speed of wave is the distance it advances per unit time. 33 /& % 7F 847 B 18] P BT E 0
EE.

The light wave that has bounced off the reflecting surface is called the reflected ray. M 5f%&
T Bk [ ) S AR R S

Stainless steel which is very popular for its resistance to rusting contains large percentage of
chromium. BH R HEENABNSHIE > HRE.

(2) BEMNEEK, REBRAK, EHIGEMNBERKEINE T LENERYREE,
ERRE RS A XL EOBF 2 EE. Fln.

Each kind of atom seems to have a definite number of “hand” that it can use to hold on to
others. H—METUTFHA —EHER “F7 , ARMERMET BFHFEE). S
BEFRFHE —E B A TMERMREFHF (EFEFER). XAREHEEIENGRRTK,
B FANGUFF 43 VR VR Y O SCEE U RS e & VRV BB Rl I

Let AB in the figure above represent an inclined plane the surface of which is smooth and
unbending. ¥ LA+ AB RE—MIF TP, HREAEAS (FHEE) . R EEG AB
RE-NMHEEREANBEASHMATFE (EFESFE).

EEPRMEE, BRWERBTF > FE A S &3 vl e B .

(3) BIEMNARK, SEEAXRBENATER, JENREAMIARETAZE. XfHiF
EIRRIBF 5 ¥ . il

@ Such a slow compression carries the gas through a series of states each of which is very
nearly an equilibrium state and it is called a quasi-static or a “nearly static” process.

XENEGEREEEIMIELTH—R/RIRE, SRETREBETFERSE, Aoy
e SRR, & “EBEs” dE.

@ Friction wears away metal in the moving parts, which shortens their working life.

BE AR FERE D ES RS, XHgEE T a3 ERSEm.

(4) There + be F) Y+ RFRHPEE B M AIDUERE AT LEIEF AF R EEMEIENGEE—
&, BRI XFEEMERAE, iR, Flhn:

@ There are bacteria that help plants grow, others that get rid of dead animals and plants by
making them decay and some that live in soil and make it better for growing crops.

FEMFEFEEMAEK, 5 —EHMENELEHRERFEEZZSHNEY, TF %
MEMAFEELIRE, FHRTANHEERERLTL.

@ There is a one-seat car which you could learn to drive in fifty minutes.

A—MaERE, Atodmedrasi.

5. RHEEENAT A2

MEBEFEAMUNEMES R GAIC. B, B8%), R T ZIEES TEMNEER.



KIEWEE (BT

EHERKPRER. REENEE. 7BES ¥XERAERET K G 25X — 6 : John
is in the pen L ARG H B pen BAE, T REEFER “HOB”7, BR “AERER”
RASHEN . XUHEMRETEE WD FESHEZERAMMFER L ASZEMN
BEBEUR.

Before these metals in their natural state can be converted into useful forms to be of service to
man, they must be separated from the other elements or substances with which they are combined.
Chemists, who are well acquainted with the properties of metals, have been able to develop
processes for separating metals from substances with which they are combined in nature.

Fi: T RARENERBEERBRBAALRS VAR ZE, DANNEEGEEE—
BRIHAMTERYR T BEBHR. HLEZXNT 2 RELBAIMEE. HN]CHTH—Y%75%,
ERBARNEEBRARPLEEE—RPYRE S 2B HR. F 0K EEMMNE] “who-metals” #f
ERBSLE) T, FR “UERN T AB SRR A5E28, BAFASREMHLEX
M+ ABE R, FiFA BB ERBHRNULERINCEM AL R LI, -

=\ BEEENEFERT

EREHFRE, FF0ET “HEH7 BT “HE7 ZX=ME, e auz HBER
5, BERITMRER TR AREaRAEEITE, WiE X5 BRI RE R E

1. 5| Hi¥i%k

HYEA) T B AR ] AR L E AR & DUE SR S R BGE S AERT, AT DAfE
PR ES ZHAE A LM ATIR T, REEFS SPGERESAHARES . Flin: We will fix this
problem during the recent shut down of the equipment. &A1& 7E & ()1 &5 7= B ## X —1a]
M. “fix” FREERN “BHE. BE”, ZEIIRERN BR. LE,

2. HIRIA IR

1 iR R AE B A) R I N B B A F P R R A AR T RN, LMEEEE. HiE
B REIGEG) FREAMAR. ERIEQTH, AREMNEEGEH EHRLATDH, B
HIEMALEFEN, RREAFHEELMAKEEER: ARHARALBFENL, EREBEF@H
FHNEZR. ZXFFMEEREN LT LERA R,

3. ] KEHR

FERET, EETFERIESTPRETEMERNE, #RSA —MiERKNER, L
EN BB RRIE I RBUA B EMBEE R . XMERELE TR R RN, FRERE
#. #l40: Inany case, the performance test have priority. A& /EFEFIT, PEREMNAH EMR L
X B ¥R “priority” FENBNAE UK.

4. EFAEEVE

FENFHEMIETHEFRNERER, BRFEERXEER. ARIEERT, E#8FT
f7ia] - Ab ¥ 77 2t % AN [E) . Bl 0 : An insufficient power supply makes the motor immovable.
HARRESHEDLiAERE. XEW “insufficient power” (ARH ) XFHIEAR “BAARRE”
BNEH.



Chemical engineering is the development of processes and the design and operation of plants
in which materials undergo changes in physical or chemical state on a technical scale. Applied
throughout the process industries, it is founded on the principles of chemistry, physics, and
mathematics. The laws of physical chemistry and physics govern the practicability and efficiency of
chemical engineering operations. Energy changes, deriving from thermodynamic considerations, are
particularly important. Mathematics is a basic tool in optimization and modeling. Optimization
means arranging materials, facilities, and energy to yield as productive and economical an operation
as possible. Modeling is the construction of theoretical mathematical prototypes of complex process
systems, commonly with the aid of computers.

Chemical engineering is as old as the process industries. Its heritage dates from the fermentation
and evaporation processes operated by early civilizations. Modern chemical engineering emerged
with the development of large-scale, chemical-manufacturing operations in the second half of the
19th century. Throughout its development as an independent discipline, chemical engineering has
been directed toward solving problems of designing and operating large plants for continuous
production.

Manufacture of chemicals in the mid-19th century consisted of modest craft operations.
Increase in demand, public concern at the emission of noxious effluents, and competition between
rival processes provided the incentives for greater efficiency. This led to the emergence of combines
with resources for larger operations and caused the transition from a craft to a science-based
industry. The result was a demand for chemists with knowledge of manufacturing processes, known
as industrial chemists or chemical technologists. The term chemical engineer was in general use by
about 1900. Despite its emergence in traditional chemicals manufacturing, it was through its role in
the development of the petroleum industry that chemical engineering became firmly established as a
unique discipline. The demand for plants capable of operating physical separation processes
continuously at high levels of efficiency was a challenge that could not be met by the traditional
chemist or mechanical engineer.

A landmark in the development of chemical engineering was the publication in 1901 of the
first textbook on the subject, by George E. Davis, a British chemical consultant. This concentrated
on the design of plant items for specific operations. The notion of a processing plant encompassing
a number of operations, such as mixing, evaporation, and filtration, and of these operations being
essentially similar, whatever the product, led to the concept of unit operationsl. This was first
enunciated by the American chemical engineer Arthur D. Little in 1915 and formed the basis for a
classification of chemical engineering that dominated the subject for the next 40 years. The number
of unit operations—the building blocks of a chemical plant—is not large. The complexity arises
from the variety of conditions under which the unit operations are conducted.
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In the same way that a complex plant can be divided into basic unit operations, so chemical
reactions involved in the process industries can be classified into certain groups, or unit processes
(e.g., polymerizations, esterifications, and nitrations), having common characteristics”. This
classification into unit processes brought rationalization to the study of process engineering.

The unit approach suffered from the disadvantage inherent in such classifications: a restricted
outlook based on existing practice. Since World War 1[I, closer examination of the fundamental

phenomena involved in the various unit operations has shown these to depend on the basic laws of
mass transfer, heat transfer, and fluid flow. This has given unity to the diverse unit operations and
has led to the development of chemical engineering science in its own right; as a result, many
applications have been found in fields outside the traditional chemical industry.

Study of the fundamental phenomena upon which chemical engineering is based has
necessitated their description in mathematical form and has led to more sophisticated mathematical
techniques’. The advent of digital computers has allowed laborious design calculations to be
performed rapidly, opening the way to accurate optimization of industrial processes. Variations due
to different parameters, such as energy source used, plant layout, and environmental factors, can be
predicted accurately and quickly so that the best combination can be chosen®.

Chemical Engineering Functions. Chemical engineers are employed in the design and
development of both processes and plant items. In each case, datas and predictions often have to
be obtained or confirmed with pilot experiments. Plant operation and control is increasingly the
sphere of the chemical engineer rather than the chemist. Chemical engineering provides an ideal
background for the economic evaluation of new projects and, in the plant construction sector, for
marketing.

Branches of Chemical Engineering. The fundamental principles of chemical engineering
underlie the operation of processes extending well beyond the boundaries of the chemical industry,
and chemical engineers are employed in a range of operations outside traditional areas. Plastics,
polymers, and synthetic fibers involve chemical reaction engineering problems in their
manufacture, with fluid flow and heat transfer considerations dominating their fabrication’. The
dyeing of a fiber is a mass-transfer problem. Pulp and paper manufactures involve
considerations of fluid flow and heat transfer. While the scale and materials are different, these
again are found in modern continuous production of foodstuffs. The pharmaceuticals industry
presents chemical engineering problems, the solutions of which have been essential to the
availability of modern drugs. The nuclear industry makes similar demands on the chemical
engineer, particularly for fuel manufacture and reprocessing. Chemical engineers are involved
in many sectors of the metals processing industry, which extends from steel manufacture to
separation of rare metals®.

Further applications of chemical engineering are found in the fuel industries. In the second half
of the 20th century, considerable numbers of chemical engineers have been involved in space
exploration, from the design of fuel cells to the manufacture of propellants’. Looking to the future,
it is probable that chemical engineering will provide the solution to at least two of the world’s major
problems: supply of adequate fresh water in all regions through desalination of seawater and
environmental control through prevention of pollution.

Selected from “English for Chemical Engineers, by Ma Zhengfei etc., Southeast University Press, 2006, 1-4”
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~ New Words

1. thermodynamics [[Bamaudai'neemiks] ». 6. craft [kreeft] »n. FZ, H&
YAk S 7. enunciate [i'nAnsieit] v. BBAUR
2. prototype['proutataip] n. JE&, FH 8.rationalization ['reef[enslaizeifen] n. &
3. heritage['heritid3] . #7/=, 4%&Y AL
4. manufacture [maenju'feektfa] n. 7= f, 9. foodstuff [fu:dstaf] n»n. &, RE
il i 10. desalination [diso:li'neifan] n. fiiih
5. emergence [i'ma:d3ans] n. HHL, FH 11. pollution [pa'lu:fan] n. i5#%

1. The notion of a processing plant encompassing a number of operations, such as
mixing, evaporation, and filtration, and of these operations being essentially similar,
whatever the product, led to the concept of unit operations. ZH ¥ : FEE M LT/ W
M—RIERME, MRS, BR. S8, TRFVURH 4, XFLREMELME, N
BT BT ENEE.

2. In the same way that a complex plant can be divided into basic unit operations, so chemical
reactions involved in the process industries can be classified into certain groups, or unit processes (e.g.,
polymerization, esterifications, and nitrations), having common characteristics. Z% %3 : [RIE &M T
ARy ARA R B TERE A, R T R R AT 73 AR B B Gid AR (AR &
FefbAmife), eMBEAILEMRE. A4)%, group 1 unit process EFHREIE X, M]%‘jjjé‘ﬁ
RiE, EEAREAE. ERBOCES, FHMELHI, ESHENR, FTHBEE.

3. Study of the fundamental phenomena upon which chemical engineering is based has
necessitated their description in mathematical form and has led to more sophisticated mathematical
techniques. %1% : WA TR AMR T RAB R AR, FHEBERPEF

4. Variations due to different parameters, such as energy source used, plant layout, and
environmental factors, can be predicted accurately and quickly so that the best combination can be

chosen. &% ¥ 3C: WHTHIREE K. Irﬁﬁﬁﬂﬁ@?zﬁm$ﬂﬁﬁ%EMEwT
IEFARE S BT, MrTReE il RENAS

5. Plastics, polymers, and synthetic fibers mvolve chemical reaction engineering problems in
their manufacture, with fluid flow and heat transfer considerations dominating their fabrication. Z
FEL: R REVMERAEELE D Ry RN TR, Hbfigmah g g
e FEEEHEE.

6. rare metals N#iH &J&, 1M rare earth N 1.

7. In the second half of the 20th century, considerable numbers of chemical engineers have
been involved in space exploration, from the design of fuel cells to the manufacture of propellants.
ZEE L 20 LT M, ARE A BT BHERE A A, HAERENLZE TENS
57 EMERER.

" Exercise |

1. Put the following into Chinese:
thermodynamics manufacture craft foodstuff
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desalination mathematics evaporation filtration

rare metal telecommunication unglamorous definition
2. Put the following into English:

i HHR B T A0A HHAL

®Z EES BITiRiE AT 4

3. Comprehension and toward interpretation
a.what are chemical engineering and its content?
b.what concept is the landmark in the development of chemical engineering?
c.what are the basic laws of chemical engineering science?
d.Name the functions and branches of chemical engineering you know.

Reading Material

What is Chemical Engineering

Society can associate civil engineers with huge new building complexes and bridges,
electronic and electrical engineers with telecommunications and power generation, and
mechanical engineers with advanced machinery and automobiles. However, chemical engineers
have no obvious monuments which create an immediate awareness of the discipline in the
public mind. Nevertheless, the range of products in daily use which are efficiently produced as
a result of the application of chemical engineering expertise is enormous. The list given in
Table 1-1 is not exhaustive, and any reader who grasps the key element, which involves the
conversion of raw materials into a useful product, will be able to extend it. Although the
products are unglamorous, the creation and operation of cost-effective processes to produce
them is often challenging and exciting.

The term “chemical engineer” implies that the person is primarily an engineer whose first
professional concern is with manufacturing processes—making something, or making some
process work. The adjective “chemical” implies a particular interest in processes which involve
chemical changes. While the main term is correct, the adjective is too restrictive and the literal
definition will not suffice. Taken at face value, it would exclude many areas in which chemical
engineers have made their mark, for example, textiles, nuclear fuels and the food industry. Thus
the Institution of Chemical Engineers defines chemical engineering as ‘“that branch of
engineering which is concerned with processes in which materials undergo a required change in
composition, energy content or physical state: with the means of processing; with the resulting
products, and with their application to useful ends”. It is perhaps too presumptuous to insist that
the term “process engineer” should replace the term “chemical engineer”, and so the two will be
used synonymously.

It should also be noted that large-scale processes involving biological systems (such as waste
water treatment and production of protein) fit the definition as well as traditional chemical processes
such as the production of fertilizers and pharmaceuticals.

The work of chemical engineers will be examined by way of four case studies in the second
part of this chapter, but to complete the definition, explicit mention of the concern that process
operations be both safe and economic must be made.



