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Lesson 1

HEAT
Text

Heat is a form of energy. A basic law of
physies is that energy may be transformed from one:
kind to another,but it cannot be created or destroyed!.
Heat is only tone form of energy, though it is
certainly the most common? and hence most important.
The units in which heat is measured?®, therefore,.
are actually units of energy. They can be used to-
express quantitiés of energy which may or may mnot
actually be observed as heat.

Heat may be transformed into different kinds
of mechanical work as in a steam power plant or an
internal combustion engine. Also, heat may be
developed from chemical energy, from atomic energy,
or from mechanical work such as friction.

One gallon (3.79dm3)of heating oil will give off
about 1.37x 108J. when it burnsin a furnace. A 100W
light bulb gives off the energy equivalent to about
3.61x10°] per hour4. A 1 hp(746W)motor willsupply
the energy equivalent to 2.69x 108] in 1 hour.



Effects of Heat

The effects of heat upon a substance are:

1. Rise in temperature. When heat is added to
a material the temperature rises. To raise’ the
temperature in a room, heating to accomplish this
is usually done by supplying fuel to the furnace.

2. Change of size. Heating usually increases the
size of a material. When a pipe is heated the pipe
expands. Bends or loops are installed to allow for
expansion®. In areas where hends or loops are
impractical, the use of expansion couplings are
sometimes used. Different solids will expand in
different amounts. When a gas or liquid is heated in a
confined space, pressure buildup will result. This
thermal expansion, particularly in liquids, can create
very large and dangerous pressures in equipment,

Heat almost always causes materials to expand,
because it causes the small molecules, which make
up all matter?, to move around faster. This faster
movement causes them® to separate from one
another, therefore causing expansion.

3. Change of state. Heating some solids will
changes them to liquids and finally 10 gases?®. Cooling
gases changes them to liquids and finally to solids,
For example, when water is heated and cooled, it

changes from liquid to steam(gas)then eventually to

2



ice(solid).This changing of form, for substances,
between gas, liquid, and solid is known as!? a change
of state, Gases, liquids, and solids are different
states of matter.

4, Chemical change. The stﬁriking of a match
shows how the mechanical friction of rubbing the-
match head is changed into heat energy which in
turn starts a chemical reaction which gives off flame:
and more heat. Thermal cracking is a refinery example
of a reaction caused by high temperaturet!l, _

5. Electrical effect. Two different metals welded
together can transform heat energy into electrical
energy, This principle is used in the refinery to

measure temperature by use of thermocouples,

New Words

heat (hi:t) n.uv. $ui, #H, Imit

energy (’enod3i) n. 8%, fER

law (lo:) n. T, Gk

physies (’fiziks) n. g3 (2%)

transform (treens/fo:m) v.n. AF#k, A
create (kri’eit) vt. i, P4

destroy (dis’troi) vr. WK, Mk
measure (‘me3s} n.;v. BB, FE
express (iks'pres) vf. FiR, FH
quantity ('kwontiti) n. 38, ¥KB
mechanical (mi’kenikal]) a. HLIRII, J722M



steam [sti:m] n. Z&¥K

power (’paua] n. #ijfy, #f

plant (pla:nt) n. &4, ¥E, TJ
internal {in’te:nl) a. WIRKI, WEHK
combustion [kam’bAs;JQD] n.JR 58
engine (‘end3in]) n. XK ZhHlL

chemical ('kemikl) a. 4b2¢ (E) B
atomic (o’tomik) a. BT, B THER
friction (’frikfon) n. EE#E (J7)
gallon (’gwlon) n. fuf

.furnace {'fa:nis) n, fpFhip

bulb (balb) n. 4T3

equivalent (i’kwivalont) g.M&H, ZEM
motor (['mouta) n. K zhHl, Lhik
substance (’sabstons) n.¥jfk, ¥R
temperature (’tempritfa) n. J@FF
material (mo’tiorial} n. Ykt, K
raise (reiz) vegn. 2%, #BFA
accomplish {o'komplif) vt. 52K, HF)
fuel ('fjual) n. Rkl

pipe (paip]) n. ¥

expand (iks’p=nd) v.3"3%, @K
~bend (bend) n. 4, &E

loop (lu:p) n. 3{B&, WIB

install (in’sto:1) vy, 423, AL7Q
-expansion (iks’penfon) n Pk, ik
impractical (im'prektika]l) a. FEHK, AEESZITHY
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coupling ['kaplin) n. @4, HEL
confine (kan’fain) wi. [BH, B
pressure {’prefo) n JEJr, HEil
buildup ('bil’dap) n. B, B
thermal (’0o:mal) q. T (B) Y
equipment (i'kwipment) n, %45, &
molecule {'molikju:l) n. 4>-F

matter ('meta) n. Yk, YR
separate [’separcit] v. fiSE, K5
state (steit) n. kA%, ¥

cool (ku:l} a.;v. /:?H"J, BH

ice [ais) n. 3K

strike (straik]) v. R, &, filik

match (meetf) n. JLg

rub (rab) v, ER

reaction (ri‘ekfon) n. R, RAEH
flame (fleim) n. k¥4, k&

crack (krek) v.:n. 2k,

refinery (ri’fainari) n. M~
electrical (i’lekirikol) q. HIHY, %Fﬁm
metal [/metal) n. 48

weld (weld) o, JHE

principle (‘prinsepl] n. JFiF, ik
thermocouple (’Oa:moukapl) n. # (%) B

Phrases and Expressions

such as B, &



give off g, B

equivalent to %£F, MAT

allow for ik, &

make up PriE, H

move around e, shkzhk
separate from one another HASF, U3
for example Ll

be known as RN, HOAhH R
in turn KR, (FERE)

by use of AU, HHT

power plant KW, KHEIER
internal combustion engine R HL
heating oil BRE

~ light bulb R E)

per hour ‘=¥Nin)

expansion coupling it

match head PEE S

thermal cracking #34Lk

Notes

1. A basic law of energy is that..., but it cannot
be created or destroyed. that@E#:EE NG, ZHa PEW
AW ERIEE . be transformed, be created or destroyed,
BNERERBIB PERMRT . LEATE BRI GEE h
HEMEDER, RERBEDNES. .

Theory must be combined with practice,

Heat and light are given off during the chemical



change.

2, ---though it is certainly the most common-...
thoughtEs i M, #E“WR". “A"#, LT & AF W,
thoughfif ~ i HE Y. M.

Air has weight, though it is very light,

R though (although) ff* B4R "IRRS, 31 ikss AT .

Though it was Iate, she went on working.

3, in which heat is measuredfEunitsf g 1&, 417 infE
XBERH-- VEMAY . fnin meters, DIy BAAL; in kilo—

grams, LT84 3B o] 7 0 T R e
4. equivalent to about 3.61x10°] per houryiB%iH

Wi, Weifithe energy, JE7FIRI A ik TE R R .

5, H&raisefiirisefIX JY,

rise RREMIE, SFHRY . “ER7 .

raise%&%@iﬂ’ “2&@” . “9’_““{‘%“” o

The temperature rises as summer comes.

We raise the temperature by lighting a fire. FiF] A~
NEBMRABEGRE BSERSRE. '

6. ---to allow for expansion, FFWAENEEIEDE 1Y
KRB,

7. which make up all matter{&ffimolecules, whichfg
38 T i) AR w hic h T ST 1 4438 9 MOR SR E BB

8, them{{ Fmolecules,

9, Heating some solids..-finally to gasés. finally to
gasesflito liquids3{%), #fEchange thempikiE, FRGEA
B

10. ---be known (as)---. “BHikgik--” o XANHEW
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JB KT R @R R, HAFBMENEE. .

Heat is known as a kind of energy,

It is known that the sun rises from the east.

11, caused by high temperature Yyt 4y if & &, fF
reactionfj 52 % . [EE, FHiAgwelded togetherffmetalff) g
Wo dRMaAtEEEARS B (e EHREE “BR
Bl —BOER” ). :

Reading Material
TEMPERATURE

Temperature is a measure of the hotness or coldness
of a substance, The thermometer is an instrument
used for determining the temperature of a body or
space. There are several types of thermometers used
for this purpose. Some of the common thermometers
consist essentially of some eonfined substance, such
as mercury, the volume of which changes with a
change in temperature.One example is the clinical
thermometer that is a self-registering thermometer for
determining body temperature; the common weather
thermometer wuses another liquid in the bulb
for measuring atmospheric temperature. Other
thermometers, include the thermocouple, electrical-
resistance thermometers, optical pyrometers and

radiation pyrometers.
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Lesson 2

HEAT TRANSFER
Text

Heat. as a form of energy, cannot be created
or destroyed. Heat can he transferred from one
substance to another.

Heat always tends to pass from warmer objects.
to cooler ones!. When a warm substance comes in
contact with a cold substance the molecules of the
warm substance collide with the molecules of the
cold substance,giving some of its energy to the cold
molecules?. This is only one way to transfer heat.

In a refinery, transfer of heat is vei‘y important.
The successful operation of most processes is
dependent on correct application of the principles of
heat transfer. Where we are handling a hot material
we may insulate the system to hold the heat in3,
where the material is cold we may insulate to keep the
heat out. Efficient equipment, designed to take full
advantage of processing heat, is in use in all refining
operations.

Three methods of heat transfer are.conduction,
convection, and radiation. Conduction is the transfer

of heat that occurs+ by direct contact between two

9



