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LOI NOI PAU

Gido trinh “ TENG ANH CHUYEN NGANH KY THUAT MAY
LANH VA BIEU HOA KHONG KHI” duoc bién san theo clrong trinhdao
tao ngle ky thuat may knh vadiéu hoa khéng khita ©Hng aic nglé, giang
day cho sinh vién & Caodiang ngt caa trong Caodang Ngké Cong nghép
Ha ri.

Dé dapung yéu du trén cac bai trong giéo trintra tuan theo arong
trinh vra c6 nling chi dé gan gii vai sinh vién nganh & thuit may knh va
diéu hoa khdng khi. Khi cac emptidén phin tiéng Anh chuyén nganh thi cac
em ding d& cé nliing kién thic nhit dinh V& ngké ciing nhr c6 bt sd kién
thirc tiéng Anh @ ban, dodé myc tiéu @a gido trinh 1a:

- Phat trén nhirng k§ nang nhr: doc hiéu, dich cac tai ku tiéng Anh
chuyén nganhskthuat may knh vadiéu hoa khéng khi:

- Phét trén cac K niang theo mt hé thdng cac ch diém gin lién Véi
cac hat dong chuyén nganhykthuat may bnh vadiéu hoa khéng khidac
biét phét trén ky nang doc, dch hiéu;

- Xay drng va rén lugn cac K ning hoc tip ngai ngir dong thyi hinh
thanh va phét t@h kha nang doc lap suy nghiva sangdo trong giao tip bang
tiéng Anh cho sinh vién;

- Pay la gido trinh mang tinh chuyén nganh nén téfthnhéu, ching
t6i d& nghi gido trinhduoc in miu dé sinh vién @ dang lon trong vic hiéu
cac khai nim chuyé&n nganhang tiéng Anh.

Dé hoan thanh ¢c bién san gido trinh, ching téi ludduoc sr gilp
do cua cac gido vién trongueng. Chung téi xin chan thanh cam céc giao
vién % moén Téng Anh vabién lanh aia nha teong da nhit tinh gidpds
chung téi trong qua trinh biénaso

Chic chin gido trinh khéng tranh khthiéu sét. Chang téi mong #h
duoc y kién déng goépdé gido trinhdugc chinh sra va hoan tién hon.

Xin tran trong camon

Ha Nvi,ngay 25 thang 114m 2012
Tham gia bién g0 giao trinh

1. Hra Th Mai Hoa - Cli bién

2. Ngugn Thi Kim Oanh
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TU VIET TAT DUNG TRONG GIAO TRINH

Ténday dii
Air Conditioner
British thermal unit Recovery
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CHUONG TRINH MON H QOC
Ma mon hc: MH 23
Thoi gian: 45 g (Ly thuyt: 21gi; Thee hanh: 24 gh)

|. VI TRI, TINH CH AT MON HOQC
- Vi tri:

+ Mn tiéng Anh chuy&n nganh 1a méonhap ding trong cac ki dao
tao V& ky thuit cu thé va throng duoc theong duoc b tri thuc hién sau khi
hoc sinhda hoc xong plan tiéng Anh khéng chuyén 1, 2;

+ M6n hoc tiéng Anh chuyé&n nganh trang tho sinh vién cécikiing
thuc hanh tng @ ban dé co tre s dung tiéng Anh trong ng canh chuyén
nganhd mac do co s9, cang & va cung ép cho sinh vién nimg kién thirc oo
ban vé& chuyén nganh skthuit may hnh vadiéu hoa khéng khi, gitp cho
nguoi hoc ¢ tie lién két nhirng ngdn n§ da duoc hoc V6i kinh nghém thuc
té trong cong \dc lién quandén nganh K thuat may knh vadiéu hoa khéng
khi cia minh.

- Tinh chit:
+ La mon hc kit buoc.

1. M UC TIEU CUA MON HQC

- Cang & kién thrc va K ning ma sinh viéra dugc hoc & hoc phin
tiéng Anh khéng chuyén 1, 2

- Cung ép va n rong cac &u trdc nge phap vat vung chuyén nganh
ki thuat may knh vadiéu hoa khéng khi théngudg, cha y 6i cac yu th lién
két van ban tiéng Anh

- Cung ép tr vung W chuy@n nganh kthuat may hnh vadiéu hoa
khong khi (300 thit ngi)

- Phét trén cac K niang theo mt hé thdng cac ch diém gin lién véi
cac hat dong chuyén nganhdKy thuit may knh vadiéu hoa khong khidac
biét phét trén ky ning doc, dich hiéu

- Xay drng va rén lugn cac K ning hoc tip ngai ngir dong thyi hinh
thanh va phat th kha ning doc 1ap suy nghiva sangdo trong giao tip bing
tiéng Anh cho sinh vién



1. Ngi dung téng quét va phan phi théi gian

- Phat trén ki nang lam véc theo ép, theo nhém
- binh hréng cho sinh viénam quan tong aia tiéng Anh trong céc
sdng va trong céng ¥t trong lai
- Rén lugn tinh d@n than, chinh xac trong qua trinh lantei
- Rén luyn tinh khoa hc, tinh sangab trong giao #p.Noi dung @ia
mon hpc

l1I. N QI DUNG MON HQC

Thai gian
Kiém
. Thuc
SO . < i o tra*
Tén chwong, muc Tong | Ly hanh
TT X R .. (LT
thuyét | Bai 5
R hogc
tap
) TH)
I Unit 1: Fundamentals 6 3 3
[l Unit 2: Compressors 6 3 3
[l |Unit 3: Installation and construction 6 3 3
IV |Progress test 1 1
Unit 4. Commissioning and
V . 6 3 3
maintance
VI | Unit 5: Air-conditioning 6 3 3
VIl |Unit 6: Heat pumps and heat recovery 6 3
VIIl | Unit 7: Careers and job aids 6 3
IX |Progress test 2 1
X Revision 1 1
Cong 45 21 22 2

2. Yéu @u Vé danh gia hoan thanh mén hc

* Ghi cha: Thoi gian kiém tra ly thuyt dioc tinh vao gi ly thuyt,
kiem tra thrc hanhduwoc tinh king g thic hanh.

2.1. \k kién thirc




- Pugc danh gia qua bai é, kiém tra \an dap hdic tric nghém, tr
luan, thrc hanhdat cac yéu éu

- N6i va viét vé ky thuat may bnh vadiéu hoa khéng khi trong ¢o
sdng hang ngay.

- Sir dung céac tr viét tit khi n6i & ky thuit may knh vadiéu hoa
khong khi.

- Xay drng cac i méi biang cach & dung tiép dau ngt, dudi tir va ghép
tu

2.2. \€ kj nang

banh gia K nang thrc hanh éa ngroi hoc trong bai tike hanh Anh
vin dat duoc cac yéu &u sau:

- Phan bit cac thét bi thuoc vé ki thuat may knh vadiéu hoa khéng
khi

- N6i vé céac thét bi thude vé ky thuat may knh vadiéu hoa khéng khi
vaung ding aia no.

- Poc hiéu duoc Mot sH tai lieu chuy@én nganhsikthuit may knh va
diéu hoa khéng khi.

2.3. \é thai do
- Can than, tr giac, chinh xac.



UNIT 1
FUNDAMENTALS OF REFRIGERATION
|. READING COMPREHENSION
Fundamentals of refrigeration
REFRIGERATION is the process of removing heat from an area or a
substance and is usually done by an artificial reeah lowering the
temperature, such as the use of ice or mechamifrajeration.

Nature of Heat
Heat is a form of energy contained to some extergviery substance
on earth. All known elements are made up of verglsparticles, known as
atoms, which, when joined together, form moleculEsese molecules are
particular to the form they represent. For exampépbon and hydrogen in
certain combinations form sugar and in others falcohol.
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When heat is added to a substance, the rate ofcaolatemotion
increases, causing the substance to change frofidasa liquid, and then to
a gas (vapor). For example, in a cube of ice, nubdeanotion is slow, but as
heat is added, molecular activity increases, cmantiie solid "ice" to a liquid
"water" (Fig. 6-1).

Units of Heat

The amount of heat added to, or subtracted frolmpdy can best be
measured by the rise or fall in temperature of akmweight of a substance.
The standard unit of heat measure is the amoumeaif necessary to raise the
temperature of 1 pound of water 1°F at sea levednathe water temperature
Is between 32°F and 212°F. Conversely, it is also damount of heat that
must be extracted to lower byFlthe temperature of a pound of water
between the same temperature limits. This unit edths called a British
thermal unit (Btu). The Btu's equivalent in the neesystem is the calorie,
which is the amount of heat required to raise aaengpf water 2 Celsius.
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UNDERSTANDING THE PASSAGE
Task 1. Answer the following questions
1. What is refrigeration?



Task 2.Are these sentences true or false? Correct the datences.
1. Refrigeration is the process of adding heat famnarea or a substance.

2. Carbon and hydrogen in certain combinations formaswnd in others
form alcohol.

3. When heat is remove from a substance, the ratmobecular motion
increases.

4. The standard unit of heat measure is the anmuméat necessary to raise
the temperature.

5. The calorie is the amount of heat required tbdae gram of water 1
Celsius.

Task 3.Choose the best answer

1. Refrigeration is usually done by an artificialeams of ........ the
temperature.
A. adding B. lowering C. removing D. causing
2. All known elements are ............. up of very smalltades
A. adding B. done C. certain D. made
3. Carbon and hydrogen in certain combinations ...... sugar.
A. form B. metric C. measured D. causing
4. A body can bestbe ............ by the rise or fall imperature .
A. adding B. lowering C. measured D. metric
5. The Btu's equivalentinthe .............. system ischbkorie.

A. rise B. metric C. removing D. certain



II. LANGUAGE WORK
THE PRESENT SYMPLE

FORM [VERB] + s/es in third person

Use the Simple Present to express the idea thatteon is repeated or
usual. The action can be a habit, a hobby, a @éaint, a scheduled event or
something that often happens. It can also be songethperson often forgets
or usually does not do.

Examples:

- Heat is a form of energy contained to some extervery substance
on earth.

- REFRIGERATION is the process of removing heat from an area or
a substance

ACTIVE / PASSIVE

Examples:
- Molecules are in a constant state of motion. ACTIVE
- All known elements are made up of very smallipkas PASSIVE

lll. PRACTICE

Exercise 1.Rearrange these words to make the sentences
1. is /Refrigeration / the /of /heat./ process/ ogimg

5. unit /heat /This /of /is /a /thermal /callednity British



Exercise 2.Match the words in A to the appropriate phrase in B

A B
1. refrigeration a.a form of energy expands and fills whatever sps¢
2. Btu b. the amount of heat necessary to raise the
temperature
3. Heat c. British thermal unit

d. the process of removing heat from an area or a
substance

5. The standard unit of o
e. solid, liquid, and gas
heat measure

4. substances

Exercise 3.Put a word to complete the passage

aglasstube; scales; athermometer; dltontrols; these liquids

Measurement of Heat

The usual means of measuring temperature is ........ t.melasures
the degree or intensity of heat and usually congbt......... with a bulb at
the lower portion of the tube that contains mercuglored alcohol, or a
volatile liquid. The nature of ........... causes thenmige or fall uniformly in
the hollow tube with each degree in temperaturengbaThermometers are
used to calibrate .......... of refrigeration. The two shocommon
thermometer ............ are the Fahrenheit and the Celsius.
Exercise 4 Translate the sentences into Viethamese
1. Refrigeration is the process of removing heat flemmarea or a substance
and is usually done by an artificial means of langthe temperature, such as
the use of ice or mechanical refrigeration.
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2. Heat is a form of energy contained to some exterdviery substance on
earth. All known elements are made up of very srpalticles, known as
atoms, which, when joined together, form molecules.

3. The standard unit of heat measure is the anmfum¢at necessary to raise
the temperature of 1 pound of water 1°F at seal lexeen the water

temperature is between 32°F and 212°F.

Exercise 5.Translate the sentences into English



1. Nhiét khéng ti¢ bi pha hiy hay bén mit. Tuy nhién, n6 cé thtruyén tir
ngudi nay hay cht nay sang ngdi khac hay cht khac hay sang & dang
nang lrong khac.

2. Khi nhiét dugc thém vao it chit, mic d6 chuyén dong aia cac phanit
ting I&n, 1am cho cac &hbi chuyén d6i tir chit ran sang cht long, va sawé
la cht khi.

3. Vi lan than nhit khéng phi 1a chit; tot nhit nd néndugc xem xét i
nhitng anh hrong aia nd trén cac déh hay Wi co thé con ngroi.

Exercise 6.Think abouRefrigeration then answer the questions
1. What do you think is the most important refregean machine in your life?



4. Would refrigeration machines be for everyonemy the very rich?

IV. FURTHER READING
Transfer of Heat
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Heat flows from a substance of higher temperatarkadies of lower
temperature in the same manner that water flowsndmwill, and like water,
it can be raised again to a higher level so thaiay repeat its cycle.

When two substances of different temperatures aveght in contact
with each other, the heat will immediately flowrdndhe warmer substance to
the colder substance. The greater the differendermperature between the
two substances, the faster the heat flow. As thpégature of the substances
tends to equalize, the flow of heat slows and stop®ipletely when the
temperatures are equalized. This characteristiecse in refrigeration. The



heat of the air, of the lining of the refrigeratand of the food to be preserved
Is transferred to a colder substance, called thigjegeant.

Three methods by which heat may be transferred feorwarmer
substance to a colder substance are conductiomection, and radiation.

V. VOCABULARY

- artificial: Nhan 4o

- apparatus: whg ay, thiét bi

- atoms: Nguyénit

- absorb: hat thu @dc); Hap thu

- application: 8 ap ding, tng ding

- British thermal unit (Btu):  don vi nhiét caa Anh (king 0,252 Kcal)
- Calorie: ca-lodon vi do nhiét luwong)

- combination: Bn hop; két hop

- construct: U tao; dat; dung

- constant: dgi nguyén; Bing

- Conversely: ngoc lai; dao lai

- concentrate: cdac; tap trung

- deal: danép; giai quyét

- destroy: Ph4, pha fippha hy

- definite: Xaaiinh, dinh rd

- effect: anh hréng, héu qua

- extent: Quy mo, pim vi

- element: §u t5 phan tr

- entirely: Toan &n, hoan toan

- extract: rat; @ tach; tach ra

- equals: ttong king nhau; kong can Ang
- Fundamentals: nguyéict a ban

- form: Hinh tic cang, mu

- gallon: Galbng 4,54 lit Anh, 3,78 litsy
- indicate: chbao; ch dan

- intensity: Do manh, arong do

- jar: \ai, lo, binhl @ién hoc) chai

- liquid: CHit long, chit nuéc

- motion: % chuyén dong



- molecule: phanit

- nature: ¢ nhién; lan chit

- particle: cht diém; hat; phan tir

- pound: pao (0,4536kggddng hing Anh
- quart: gt lit Anh (1,14 lit); 1/4 galdéng
- quantity: 8 luong, kibi luong

- raise: Nang léniua Ién

- represent: Trinh bagtai dién cho

- refrigeration: g lam knh

- solid: clit ran

- substance: Ghliéu; vat chit

- steam: ki nuac

- subtract: (toandrt) trir

- Separation: Bchia dt, ngin cach

- transfer: i, chuyén, don

- uniform: ddéng cang, ot kiéu

- vapor: Hbi, (v) hoa ti, béc hoi

- volume: Th tich, amrong

- weight: wt tong hrong



UNIT 2
COMPONENTS: THE COMPRESSORS

|. READING COMPREHENSION

Refrigeration compressors have but one purpose—ithdmaw the
heat-laden refrigerant vapor from the evaporatar esmpress the gas to a
pressure that will liquefy in the condenser. Theigles of compressors vary,
depending upon the application and type of refagerThere are three types
of compressors classified according to the primcipf operation—
reciprocating, rotary, and centrifugal.

External Drive Compressor. — An external drive or open-type
compressor is bolted together. Its crankshaft eldghrough the crankcase
and is driven by a flywheel (pulley) and belt, bcan be driven directly by an
electric motor.

Hermetic Compressor—In the hermetically sealed compressor, the
electric motor and compressor are both in the samight (hermetic)
housing and share the same shaft. Note that aftemably, the two halves of
the case are welded together to form an airtigheicdrhe compressor, in this

20



case, is a double-piston reciprocating type. Otloenpressors may be of the
centrifugal or rotary types.







UNDERSTANDING THE PASSAGE

Task 1L Answer the following questions
1. What are refrigeration compressors purpose?



Task 2.Are these sentences true or false. Correct the sdsitences
1. Compressors will be explained further here etepdiscuss the special
methods used seal mompressors to prevent escagkigérant.

2. Before repairing any compressor, don’'t checkna@ufacture’s manual for
an explaination.

3.Two types of seals are used the staionary bellosad and the rotating
bellows seal.



Task 3.Choose the best answer

1. .. refrigerator compressor have component bestiese normally
found on compressors

A. Much B. Many C. Alittle D. Little
2.The ......cooeenn . of compressor vary, depending uponaication and
type of refrigerant.

A.works B. designers C. workers D. designs
3. The compressor, in this case,iSa.................. recigtiag type.

A. single- piston B. double- piston C. alone-pistonD. A&B
4. An external ................. Is bolted together.

A. drives B. drived C. drive D. driving
5. Open-type compressor can be driven .............. bylectrec motor.

A. directly B. direct C. directed D. to direct
[I. LANGUAGE WORK

Simple Future

English does not have a verb form specifically useelxpress future
tense. We have to choose from a variety of formssgiwill'/'shall’, ‘going
to', the present continuopthe present simpjeetc.) to talk about future
events. The future expressed with the modal amabawill and shall + the
base form of the verb is known as the future singse or'will' future.
Examples

- The gawill liquefy in the condenser.

- Compressorwvill not be explainedfurther here except to discuss the
special methods used to seal compressors to preseape of refrigerant.

lll. PRACTICE

Exercise 1.Rearrange these words to make the sentences

1. of / are / There /three/ classified/ types /coeapors /according/ operation./
to /principle/ the/ of



3. or / external/ An/ drive /open-type/ togethezompressor/ bolted/ is /

4. the /The/ must/ seal /be / to /designed /halesgure/ compressor. /
developed / of /inside /the

Exercise 2.Match the words in A to the appropriate phras&in

A B
1.Refrigeration a. driven by a flywheel (pulley) and belt.
compressors
2.The designs of b. the electric motor and compressor are bothen th
compressors same airtight (hermetic) housing and share the sar

shaft.

ne

3.three types of

c. withdraw the heat-laden refrigerant vapor frowe t

compressors evaporator and compress the gas to a pressure.
4.External Drive d.depending upon the application and type of
Compressor refrigerant.

5.Hermetic e. reciprocating, rotary, and centrifugal.
Compressor

Exercise 3.Put a word to complete the passage

leaking out; electric motor; flywheel; crankshatft;

out of




External Drive Compressor—An external drive or open-type

compressor is bolted together. lIts ....... extends tjinailne crankcase and is
drivenbya ........ (pulley) and belt, or it can bévdn directly by an ....... A
leakproof seal must be maintained where the craiksxtends ....... the

crankcase of an open-type compressor. The sealbaustsigned to hold the
pressure developed inside of the compressor. It prevent refrigerant and
oil from .......... and prevent air and moisture from eimg the compressor.
Two types of seals are used—the stationary bellsga and the rotating
bellows seal.

Exercise 4.Translate the sentences into Vietnamese

1. Set the threshold level to the point at which wash compression to take
effect. Signals below this level will not be affedtSignal levels above the
threshold will be reduced according to the compoessatio

2. Set the compression ratio. Ratios of 5:1 orvwaligproduce fairy smooth
compression; ratios of 10:1 or more will producerengevere cutting of



3. The compressor, in this case, is a double-pigtoiprocating type. Other
compressors may be of the centrifugal or rotargsyp

4. In the hermetically sealed compressor, the mteatotor and compressor
are both in the same airtight (hermetic) housind) slmare the same shatft.

5. Note that after assembly, the two halves ofcthee are welded together to
form an airtight cover.

Exercise 5.Translate the sentences into English
1.Lam tié naodé két ndi dau vao éa may nén valau ra ¢ia may nén?

2.Chlng ta c6 thdiéu chinh du vao @a may nén vaing ap sét dén mic do
thich hop.

3Piéu chinh kit cir phan caidit nao trén may néndd ban khéng bét ching
la gi thi & dat chang tr dong hdéa hac vd hiu héa chang.



Exercise 6.Think abouthe compressor then answer the questions
1. What do you think is the most important compoess your life?

2. If you could invent any compressor, what typenaichine would you
invent?

5. Which machines do you think had one purpose wheywere invented,
but now have many or different ones?

IV. FURTHER READING
How to repair a refrigerator

A refrigerator is one of the few appliances in ydwame that runs
continuously, day or night, keeping your food cofdu might be surprised to
learn that repairs are actually quite easy, reggionly a little knowledge
about the appliance and a little patience. Letisstgrted with some basic
information.

Before doing any work on a refrigerator or freezeigke sure it's
unplugged. After unplugging the unit, check to #ethe motor/compressor
has a capacitor; this component is located in asinguon the top of the
motor. Capacitors store electricity, even whengbeer to the unit is turned
off. Before you do any work on a capacitor-typerigerator or freezer, you
must discharge the capacitor, or you could recaisevere shock.
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V. VOCABULARY

- accessible: &p cn duoc; t6i dugc

- airtight: kin khéng khi

- assembly: @ lap rap; B phan lap rap
- bolted: duoc vit lai

- centrifugal: ly tdm

- component: thanh gh



- compress: nén

- compressor classified: may nén phéaa lo
- condenser: neng

- crankcase: B truc khuyu

- crank: tay quay

- crankshatft: Tuc khuyu

- depending upon : tuy tha vao

- extend: ny rong

- evaporator: may eing cho kho
- flywheel: tay lai,védng

- hermetically: Kin mit

- hermetic: khit; kin

- double-piston: pit tong kép

- liquefy: thanh oéc

- lackroof: khong Kkin, roir

- leakout : doir

- maintain: duy tri, &0 ton

- manufacture: nha éhao

- manual: (théc) tay; 1am ling tay
- moisture: kbi am, ar am udt, dd am
- muffler: (c&i) ghm tiéng 6n

- operation: hat dong

- pressure: aprt

- principle: nguyénic

- pully: rong nc

- refrigerant : cht 1am lanh

- reciprocating: ldu pittdng; chugn dong qua 4i
- rotary: quay

- rotating: & quay; & xoay

- shaft : tnc (truyén)

- vapor: bi

- vary: khac nhau

- withdraw : thu Bi

- weld: (k§ thuat) han: handi



UNIT 3
INSTALLATION AND CONSTRUCTION
|. READING COMPREHENSION
1. INSTALLATION

Technicians are often tasked to installation refiagon systems.
Therefore, it is important for you to understanc thasic requirements
applicable to the installation of the various typdsthe equipment. When
installing a refrigeration or air-conditioning ptaryou must not allow dirt,
scale, sand, or moisture to enter any part of ¢fiegerant system. Since air
contains moisture, its entrance into the circuawdti be controlled as much as
possible during installationMost maintenance profsecome from careless
erection and installation. All openings to the igdrant circuit—piping,
controls, compressor, condensers, and so on—musidbquately sealed
when work on them is not in progress. The R-12igefant is a powerful
solvent that readily dissolves foreign matter andistare that may have
entered the system during installation.
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2. CONSTRUCTION

The European Standard for the design and congiruofi refrigeration
systems EN378 has been republished following a celngmsive review



period. The previous version of the standard, ENZX® has been
withdrawn and is replaced by EN378:2008. The tifethe standard is
unchanged: "Refrigerating systems and heat pumps Safety and
environmental requirements”" The main reason for thmate was to
harmonise the standard with the European Commissknessure Equipment
Directive 97/23/EC, andt was also assessed for conformity with the
Machinery Directives 98/37/EC and 2006/42/EC.

UNDERSTANDING THE PASSAGE

Task 1. Answer the following questions
1. What are technicians often tasked ?

2. What is it important for you when installing afrigeration or air-
conditioning plant?



8. When does scoring of moving parts frequentlyuogc

10. Why does the European Standard for the desidrcanstruction of
refrigeration systems EN378 change?

Task 2. Are the following statements true or false? Coarrdee false
sentences.

1. It is important for you to understand the basiguirements applicable to
the installation of the various types of the eqepin

2. You must allow dirt, scale, sand, or moisturenter any part of the
refrigerant system

4. Clean the tubing with a cloth swab break to evppire pulled back and
forth in the tube.

5. When there is a question about cleanlinessloing or piping to be used,
each length of pipe should be thoroughly blown out.

Task 3.Choose the best answer
1. The R-12 refrigerant is soon ......... to the operatirgjves and the
compressor.



A. controlled B. carried C. sealed D. connected

2. The ends of the tubes should be sealed until ......... to the rest of the
system.
A. connected B. controlled C. carried D. sealed

3. All openings to the refrigerant circuit must adequately ................
when work on them.

A. controlled B. carried C. connected D. sealed
4. The air entrance into the circuit should be .......ce........

A. sealed B. carried C. controlled D. connected
5. The oil breakdown .......... can plug valves, strainers, and dryers and
cause a serious casualty.

A. circuit B. refrigerant C. air D. products
6. The previous version of the standard, EN378:20(0been.................

A. withdrawn B. connected C.sealed D. blown
7. Each length of pipe should be thoroughly............ out.

A. sealed B. withdrawn C. blown D. connected
8. The R-12 refrigerant readily dissolves foreign.......... and moisture.

A. matter B. refrigerant C. air D. products
9. The ends of the tubes should be sealed until....t0.the rest of the
system.

A. sealed B. carried C. controlled D. connected
10. You must not allow dirt, scale, sand, or mosstio enter any part of the
............. system

A. products B. refrigerant C. matter D. circuit
Il. LANGUAGE WORK

THE MODAL VERBS
Modal verbs, also calleshodal auxiliariesor simplymodals are a type
of auxiliary verb or helping verb. English has teadal verbs:

can could
may might
shall should
will would

must ought to



Modals express the mood a verb, such as abilitysipdity, necessity,
or another condition. They are used with a maitf werform a sentence or a
guestion. Modals are not conjugated, have no teasd, cannot be used
without a main verb.
In a statement the word ordersigbject+ modal+ main verb
In questions, the word order changesiudal + subject+ main verb
Example
- You must not allowdirt, scale, sand, or moisture to enter any phart o
the refrigerant system.
- All openings to the refrigerant circuit—piping, dosls, compressor,
condensers, and so omadst be adequately sealedhen work on them
IS not in progress.
- When there is a question about cleanliness of ¢ubinpiping to be
used, each length of pighould be thoroughly blown out.
- Then the ends of the tubsbould be sealedntil connected to the rest
of the system.

lll. PRACTICE

Exercise 1.Rearrange these words to make the sentences
1. for /is /It /to /important /you /understand/ligie
/requirements/installation. /applicable/ the/ to

3. moisture / matter /Foreign /have /and /may/ rexteinstallation./ the
/during / system

4. parts / of /Scoring /moving /frequently/ the/em occurs / operated./
equipment/ first/ is



5. for / is /Space/ needed /servicing /and /equigmhalves/ accessory

Exercise 2.Match the words in A to the appropriate phrase in B

A B

1. Technicians a. a powerful solvent

b. the European Commission's Pressure

2. refrigerant circuit _ L
Equipment Directive

c. Use a strong blast of dry air, cloth swab

3. The R-12 refrigerant _
attached to copper wire

4. Scoring of moving d. The European Standard for the design |and

parts construction of refrigeration systems
5. existing specificationg e. the European Commission's Machinery
Directives

6. cleanliness of tubing | f. piping, controls, compressor, condensers
or piping

7. EN378:2008. g. the equipment is first operated

8. The title of the h. copper tubing and copper piping cleaned,
standard deoxidized, and sealed.

9. 97/23/EC I. install refrigeration systems.

10. 98/37/EC and J. Refrigerating systems and heat pumps — Safety
2006/42/EC. and environmental requirements

Exercise 3.Put a word to a suitable space to complete thequpess

contact ; place ; corrosion;  products compressor

Effects of Moisture
As little as 15 to 20 parts of moisture per milliparts of R-12 can
cause severe .......... in a system. The corrosion se$utn hydrochloric
acid formed by R-12 in ........... with water. A chemicadaction takes
.......... between the acid and the iron and copper, syem to form
corrosion products. A strong acid combined withhhigscharge and............



temperature can cause decomposition of lubricaiihgnd produce a sludge
of breakdown products. Either the corrosion ordhéreakdown ........ can
plug valves, strainers, and dryers and cause ausecasualty.

£

Exercise 4. Translate the sentences into Vietnamese
1. The formation of ice from a minute quantity odisture in expansion
valves and capillary tubes can occur when operdiaigw 32°F.

2. When installing a refrigeration or air-conditiog plant, you must not
allow dirt, scale, sand, or moisture to enter aant pf the refrigerant system.
Since air contains moisture, its entrance intodineuit should be controlled
as much as possible during installation.



3. Compressors require overhead clearance for r@nod¥he head, discharge
valve plate, and pistons with side clearance tongegemoval of the flywheel
and crankshaft where necessary.

4. When there is a question about cleanlinesstmhdguor piping to be used,
each length of pipe should be thoroughly blown tlg#e a strong blast of dry
air when blowing out, and clean the tubing withlatlt swab attached to
copper wire pulled back and forth in the tube uittils clean and shiny.

5. The main reason for the update was to harmadhisestandard with the
European Commission's Pressure Equipment Dire®&W23/EC, and it was
also assessed for conformity with the MachineryeBaves 98/37/EC and
2006/42/EC.

6. The European Standard for the design and catstnuof refrigeration
systems EN378 has been republished following a cengmsive review



period. The previous version of the standard, ENZX® has been
withdrawn and is replaced by EN378:2008.

Exercise 5.Translate the sentences into English

1. Gin c6 du khaang ting xung quanh céac tibi chinhdé lap dat, néu
khéng, thét bi 3 bi di chuyén khi caidit, dodé cac 16 phan cin thiét nén &
dang tim thy:.

2. CHit 1am knh R-12 1a mt dung mdi @ dang hoa tan éhvado am bén
ngodi va co6 th xam nlp vao K thdng trong qua trinh caidat.

Exercise 6.Think abouinstallation refrigeration systems then answer the
guestions

1. What do you think is the most important in itiateon refrigeration
systems?

2. What do you think was the installation refrigema systems most
Important
in refrigeration systems?

3. What machines do you use everyday in your life?



IV. FURTHER READING
Location of Equipment
Adequate space should always be left around magtiops of

equipment for servicing purposes; otherwise, th@épgent must be moved
after installation so serviceable parts are acblssiCompressors require
overhead clearance for removal of the head, digehealve plate, and pistons
with side clearance to permit removal of the fly@hand crankshaft where
necessary.
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Water-cooled condensers require a free area equbktlength of the
condenser at one end to provide room for cleanibgg, installing new tubes,
or removal of the condenser tube assembly. Spaceaded for servicing



valves and accessory equipment.Service openingsnspection panels on
unitary equipment require generally at least 18h&sc of clearance for
removal of the panel. Air-cooled condensing unit®uwd be placed in a
location that permits unrestricted flow of air foondensing, whether the
condenser is in a unitary piece of equipment orassp. Inadequate
ventilation around air-cooled condensers can causeoading of the motor
and loss of capacity.

V. VOCABULARY

- accessory: dd g4, phu ting, ph kién

- adequately: tfong xrng, thichdang, tha dang
- affected : bhu hong

- applicable: Xng, thich lop

- assess: binh gia;danh gia

- bearing : cdi tr, bac 16t (truc)

- blown: phun ra, dira

- blast: Léng gio; Itbng hoi (bE 10), hoi (bom...)
- chemical:; Cfit hoa loc; hoa cht

- compressor: May nén, may ép

- condensers: binh ngg (hoi)

- construction: cong trinh (xaydg), sr két ciu
- conformity: & trong quan

- conjugated: Liéndp, i tiép

- corrosion: 8 gi, Sr an mon

- crankshatft: Tay quay, manivenu€rkhuyu
- Deoxidized: da khr oxi

- decomposition: su rd, phan gii

- dirt: Do ban thiu, do do ban.

- directive : Chthi, 16i huéng din

- dissolves: Ré ra, tan ra, phary hu

- distinct: Riéng, riéng Bi; khac bét

- entrance: Ghg vao, §i vao

- erection: (k& thuat) sr ghép, g lap rap

- formation: & hinh thanh, s tao thanh, g 1ap nén



- flywheel:

- frequently:

- harmonise:

- installation:

- inspection:

- lubricating olil :
- maintenance:
- menace:

- moisture:

- piping:

- plant:

- requirements:
- readily:

- reaction:

- sand:

- scale:

- sealed:

- solvent:

- Scoring:

- scratches:

- Specifications:
- strainers:

- swab:

- thoroughly:

- unrestricted:
- version:

- ventilation:

- withdraw:

banhia, vo kng
Tlrong xuyén
Lam hai hoa, 1am o, lam hoa bp
& dat (hé thbng may mac)
s thanh sat,stim, kiém soéat
dau bdi ton may
Shao dudng (may maoc)
B de da, sr de da
ki am, ar am u6t, do am.
Ong din (n6i chung); B thong éng din
nha may, phanr&ng
diéu kién cn thiét
Sn sang, vui l1ong,3 1ong, & dang
$ phan tng, phin luc
Cét, (&nhiéu) bai cat.
6p di (trén gt), Cau an.
Kin khitduoc bit kin
Dung méi (¢ c6 thé hoa tan rot chit khac)
khia,scit I6m, rach khia
&t rach, \ét khia, ét xuéc
dac diém ki thuat
céiok, thiét bi dé loc chit long
Caap manh
Hoan toan;dn ven
khéngithan cté, vo cling, voan
Phong an, phiéndn, kiéu, chng, bin dich
& quat gid, ar théng gid
st huy bo; s thu Hoi



UNIT 4
COMMITIONING AND MAINTAINCE

|. READING COMPREHENSION

Maintenance, Service, and Repair of Refrigeration Buipment

As a refrigeration technician, you must be ablm#ntain, service, and
repair refrigeration equipment. This phase of aurse provides information
on different jobs that you may be assigned. Iha intended to be all
encompassing. Manufacturers also provide instroati@nuals to aid you in
maintaining and servicing their equipment

Servicing Equipment

Lo
S5IDE SIDE
REFRIGERANT
SUFPPLY
AND
WECLILIM
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Flow
pressure

Cvylinder
gauge

\ Pressure
adjustment
Cylinder Working (flow)

pressure pressure
gauge

Cvylinder
connection

\ Hose

connection

Working
pressure
adjustment

knob

Repair and service work on a refrigeration systemsists mainly of
containing refrigerant and measuring pressures ratay. One piece of
equipment is the refrigerant gauge manifold set @+48). It consists of a O-
500 psig gauge for measuring pressure at the casmrehigh side, a



compound gauge (0-250 psig and 0 to -30 inchesestuny) to measure the

low or suction side, and valves to control admisssb the refrigerant to the

refrigeration system. It also has the connectionslmes required to connect
the test set to the system. Depending on test andce requirements, the

gauge set can be connected to the low side, tlnesig, a source of vacuum,
or a refrigerant cylinder. A swiveling hanger allbwhe test set to be hung
easily, and the three additional blank connectallmv for securing the open

ends of the three lines when the gauge set imnade. There is always a path
from the low-side and high-side input to the lowesiand high-side gauge
(fig. 6-49)

LOW-SIDE GAUGE HIGH-SIDE GAUGE
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UNDERSTANDING THE PASSAGE
Task 1.Answer the following questions
1. What are the maintenance, service and reparefogation equipment?



3. How many additional blank connections are there?

Task 2.Are these sentences true or false. Correct the fsdsitences
1. This phase of our course doesn’t provide infdioneon different jobs that
you may be assigned.

2. Repair and service work on a refrigeration systensits mainly of
containing refrigerant and measuring pressure atelyr

4. The one additional blank connections allow muring the open ends the
three lines when the gauge set is not in use.

Task 3.Choose the best answer
1.As a refrigeration technician, you must be ableo

maintain................. ,and repair refrigeration equigment.
A. repair B. take C. service D. do
2. Manufactures also............... instruction manuals to aydu in

maintaining and servicing their equipment.
A. provide B. produce C. colect D. bring



3. .iiiiiiivn.. ... piece of equigment is the refrigerant ganganifold set.

A. two B. one C. four D. five
4. It also has the connections and lines required donnect
the........ooooviinn . set to the system.

A. machine B. gauge C. compresson D. test
5. There is always a path from the low-side and........ Input to the low-
side and hight-side gauge.
A. low-side B. hight-side C. up-side D. down-side
6. A compound gauge ...........c..cceeunnnnn. the low or suction side.
A. measure B. measures C. measured D. to measure
7. Repair and service work ................... mainly of conta refrigerant
and measuring pressures accurately.
A. consists B. consisted C. to consist D. cansis

8. Depending on test and service requirements, gdwgge set can be
............. to a refrigerant cylinder.

A. connects B. connect C. to connect D. connected
9. A swiveling hanger ............. the test set to be haagily.

A. allows B. allow C. to allow D. allowed
10. Maintenance, Service, and Repair .............. Refatien Equipment

A. on B. in C. of D. to
II. LANGUAGE WORK

RELATIVE CLAUSES
Use relative clauses to provide extra informatibimis information can
either define something (defining clause), or pideviunnecessary, but
interesting, added information (non-defining clgustelative clauses can be
introduced by:
- arelative pronoun: who (whom), which, that, whose
- no relative pronoun: @
- where, why and when instead of a relative pronoun
Examples
- This phase of our course provides informationddferent jobsthat
you may be assigned.
- The three additional blank connections allow $ecuring the open
ends of the three lineghenthe gauge set is not in use.



NOTE: Relative clauses are often used in both spokenwaitten English.
There is a tendency to use non-defining relatiauss mostly in written,
rather than in spoken, English.

lll. PRACTICE
Exercise 1.Rearrange these words to make the sentences
1. course /This / of /phase /our /provides/ joh&snmation /different / on

Exercise 2.Match the words in A to the appropriate phrase in B

A B
1.a refrigeration a. provide instruction manuals to aid you in
technician maintaining and servicing their equipment.
b. for measuring pressure at the compressor high

2. Manufacturers ]
side

3. Repair and service

c. to measure the low or suction side
work

4. 0-250 psig and 0 to 4 d. to maintain, service, and repair refrigeration
30 inches of mercury | equipment.

f. containing refrigerant and measuring pressures

5. a 0-500 psig gauge
PSig gaug accurately.




Exercise 3.Put a word to complete the passage

refrigeration ; vacuum pump; piston; compressor; are

Another important piece of equipment is the pogaldcuum pump--s

a sealed unit consisting of a single-piston ............ driven by an electric
motor. A vacuum pump is the same as a .......... except \hlves
.......... arranged so the suction valve is opened onherwlhe suction
developed by the downward stroke of the........ Is.greater than the vacuum

already in the line. This vacuum pump can develome@uum close to -30
inches of mercury, which can be read on the gaumgnited on the unit . The
pump is used to reduce the pressure in a................ tesydo below
atmospheric pressure.




Exercise 4. Translate the sentences into Vietnamese

1. A vacuum pump is the same as a compressor, etheepalves are
arranged so the suction valve is opened only wherstction developed by
the downward stroke of the piston is greater tha@wacuum already in the
line

2. The pump is used to reduce the pressure irrigeedtion system to below
atmospheric pressure

3. Various manufacturers manufacture hermeticgefation systems used by
the Navy; therefore, the connectors and size ahtubary

4. Repair and service work on a refrigeration systonsists mainly of
containing refrigerant and measuring pressuresraty.



5. Depending on test and service requirementgydhge set can be connected
to the low side, the high side, a source of vacuuma, refrigerant cylinder.

6. There is always a path from the low-side andhsigle input to the low-
side and high-side gauge.

Exercise 5.Translate the sentences into English
1. Giaidoan nay trong khoadt aia ching tdi cungap thdng tin ¥ cac cong
viéc khac nhau maan co6 tié dugc phan cong lam.

2. Nha 4n xuit ciing cung ép céac lréng din ar dung dé hd tro ban trong
viéc bao tri va s dung thiét bi caa hy

3. - Tuy thc vao yéu au kiém tra va dch wi, bd maydo co tié dugce két ndi
véi cac bén ap tip, ap cao, ngin chan khéng, b binhdyng méi clit lanh.



Exercise 6.Think aboutMaintenance, Service, and Repair of Refrigeration
Equipment then answer the questions
1. What do you think is the most important serwicgour life?

2. What do you think was the refrigeration equiptmanst important in
refrigeration system?

5. Which are the most useless machines, the reditiga equipment we could
live without?

IV. FURTHER READING
Transferring Refrigerants

Refrigerants are shipped in compressed gas cyBnaeia liquid under
pressure. Liquids are usually removed from the mhgp containers and
transferred to a service cylinder.

Before attempting transfer of refrigerants from antainer to a
cylinder, precool the receiving cylinder until fisessure is lower than that of
the storage container or cylinder. Precool by plat¢he cylinder in ice water
or a refrigerated tank. You must also weigh thevisercylinder, including
cap, and compare it with the tare weight stampethgged on the cylinder.
The amount of refrigerant that may be placed iglmder is 85 percent of the
tare weight (the weight of a full cylinder and @ap minus the weight of the
empty cylinder and its cap).



Schrader
valve

; Hose
Sylinder connection

pressure gauge

Vi?ﬁi-ggt:lsbe Liguid level
indi . e
liguid level / in cylinder
inside cylinder

Power cord for
electric heater

L -

Hand valve for
liquid charging

To transfer refrigerants, connect a flexible chaggiine on a 1/4-inch
copper tube several feet long with a circular ladgout 8 to 10 inches in



diameter. Be sure to install a 1/4-inch refrigersimitoff valve in the charging
line to the service cylinder.

This valve should be inserted so no more than Besaf tubing is
between the last fitting and the valve itself. Thisangement prevents the
loss of refrigerant when the service drum is fipadlisconnected. After
clearing, tighten the flare nut and then open thigeson the service cylinder,
the valve on the storage cylinder The entire hmast be cleared of air by
leaving the flare nut on the service cylinder loesel cracking the storage
cylinder valve. This arrangement allows refrigeraat flow through the
tubing, clearing it., and then the 1/4-inch valuethe refrigerant line. When
the weight of the service cylinder shows a suffici@mount of refrigerant is
in the serviced cylinder, close all valves tightiyyd disconnect the charging
line at the service cylinder.

CAUTION



To warm refrigerant containers or cylinders for emmoapid discharge,
use care to prevent a temperature above 120°F $etiae fusible plugs in the
cylinder and valve have a melting point of about °Fs

V. VOCABULARY
- admission:

- assign:

- atmospheric:
- caution:

- define:

- drum:

- encompass:
- Equipment:

- flare:

- fusible (adj):
- gauge:

- loop:

- Maintenance:
- manifold:

- mercury:

- melting:

- nut:

- phase:

- prevent:

- ship:

- suction:

- sufficient ( + for)
- swiveling:

- tare:

- tendency:

- vacuum:

$ nap, sr cung ap
Phan (§c...), phan céng
(thic) quyén khi, khdng khi
coi ching; than trong
dinh ngha, xacdinh
hinh ta; cai tbng; bao téng
Baddm, chradyng; hoan thin, hoan thanh
d6 trang b, thiét bi, sr trang b
anh sang lo@en chéu sang
d néng chy, nau chiy dugc
déng h do
@dién hoc) cwn; mach; vong ghép
®bao deong (may maoc)
Nhéu mit; da cang
Thy ngan; Sao Ty
Sr ndu chiy; s tan
(k7 thuat) dai 6¢
Giadtoan, ky
Ngn can; ngin chan, ngin ngra
Chuyén ofy, van chuyén; giri bang duong bién
{rc hat; st hap thy
du; thichdang
Khop xoay, kidp ciu
bi; kidi lwvong khong i
Xu tiong, khuynh kréng
(@t ly) chan khoéng



UNIT 5
AIR CONDITIONING
|. READING COMPREHENSION
Air conditioning is the removal of heat from indoor air for thermal
comfort.

An air  conditioner (often referred to a&C) is ahome
appliance, system, or mechanism designed to delfymidand
extract heat from an area. The cooling is donegusirsimple refrigeration
cycle.

In construction, a complete system of heating,ilamn and air
conditioning is referred to as "HVAC". In the ngration cycle, a heat
pump transfers heat from a lower-temperature heatce into a higher-
temperature heat sink. Heat would naturally flowthie opposite direction.
This is the most common type of air conditioning.
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A refrigerator works in much the same way, as mps the heat out of
the interior and into the room in which it standlkis cycle takes advantage of
the way phase changes work, where latent heatlesased at a constant
temperature during aliquid/gas phase change, anderenv varying
the pressure of a pure substance also variesritteosation/ boiling point.

UNDERSTANDING THE PASSAGE
Task 1. Answer the following questions
1. What is an air conditioning ?



4. Where is a refrigerant pumped?

Task 2. Are the following statements true or fals€orrect the false
sentences.
1. An air conditioner (often referred to as ACaikome appliance.

2. In installation, a complete system of heatirgptifation and air
conditioning is referred to as "HVAC".

3. A heat pump transfers heat from a higher-temipexdeat source into a
lower -temperature heat sink.



4. The compressor is driven by a belt over a pullleg belt being driven by
the engine's crankshatft.

5. The refrigerant liquid is compressed and foritedugh another heat
exchange coil, condensing the refrigerant into@ova

10. Whether in a car or building, both use electaa motors for air
circulation.

Task 3. Choose the best answer

1. Aheat ............... is capable of heating a home to comfortable
temperatures.

A. refrigerator B. compressor C. pump D. pressure
2. The ............ is driven by a belt over a pulley, the belt bednyen by the
engine's crankshatft.

A. pump B. pressure C. refrigerator D. compressor
3. Arefrigerator ........... the heat out of the interior and into the room.

A. transfers B. causes C. pumps D. use

4. The low pressure ......... the refrigerant to evaporate into a vapor.



A. causes B. use C. transfers D. pumps
5. A heat pump .... heat from a lower-temperaturé Bearce into a higher-
temperature heat sink.

A. pumps B. use C. causes D. transfers
6. The air conditioners ....a compressor to causgspre changes between
two compartments.

A. transfers B. causes C. pumps D. use
7. The refrigerant vapor is ... and forced througbther heat exchange coil.

A. released B. fitted C. compressed D. pumped
8. The latent heatis ........... at a constant tempezatuturing
a liquid/gas phase change.

A. pumped B. released C. fitted D. compressed
9. The heads can be ....... with unloaders which renaopertion of the load
from the compressor.

A. fitted B. released C. compressed D. pumped
10. A refrigerantis .............. into the evaporator coil

A. released B. fitted C. pumped D.
compressed
II. LANGUAGE WORK

Prepositions of place and direction

Preposition Use Examples
among in a group | like beingamonc people.
below lower than sth. Death Valley is 86 metrdselow sea level.
beside next to Our house ideside the supermarket.
sth./sb. is on each  Our house idetweer the supermarket and
between :
side the school.
by near He lives in the housky the river.
the place where it
from Do you comdrom Tokyo?

starts

inside opposite of outside You shouldn't stainside the castle.



into entering sth. You shouldn't ganto the castle.

next to beside Our house igext ta the supermarket.
onto moving to a place  The cat jumpe@nto the roof.

opposite on the other side Our house i®pposite the supermarket.
out of leaving sth. The cat jumpedaut of the window.
outside opposite of inside  Can you waibutside?

over above sth./sb. The cat jumpedver the wall.

going from one poir
through _ You shouldn't walkhrough the forest.
to the other point

| like goingto Australia.
to towards sth./sb. Can you coméo me?
I've never beeto Africa.

Examples

- A refrigerator worksn much the same way, as it pumps the loeeat
of the interior andnto the roomn which it stands.

- At the opposite side of the cycle is the condenseigtwis located
outsideof the cooled compartment.

- By placing the condenser (where the heat is t@jRanside a
compartment, and the evaporator (which absorbs) heatthe ambient
environment (such asutsidg, or merely running a normal air conditioner's
refrigerantin the oppositedirection, the overall effect is thapposite and the
compartment is heated.

lll. PRACTICE

Exercise 1.Rearrange these words to make the sentences

1. plant /Paper/ at/ stock/ the /would/ absorb istnoe /sometimes /from/
summer/ the /air./warm



2. refrigerant/ pumped /A / coil/ is /into /evapina./ the

4. of/ heat/ is /A /pump /capable /heating/ homé&b /
temperatures./comfortable

Exercise 2.Match the words in A to the appropriate phrase in B

A B

1. An air conditioner a. heat is absorbed.

2. HVAC b. capable of heating a home to comfortable
temperatures

3. A refrigerator c. the side benefit of lowering the air
temperature

4. evaporation d. heating, ventilation and air conditioning

5. condensation e. pumps the heat out of the interior

6. a heat pump f. reduces the humidity of the air

7. Cylinder unloaders g. a home appliance

8. unloaders h. a method of load control

9. Reducing the humidity | i. heat is released

10. Air  conditioning j. remove a portion of the load from the

equipment compressor

“Exercise 3. Put a word to a suitable space to cagtplthe passage

units ;  evaporator ; water; humidity; cooler; exchanger;




Humidity
Air conditioning equipment usually reduces the ..of..the air
processed by the system. The relatively cold (beltwe dew point)
.......... coil condenses water vapor from the processedraich as a cold
drink will condense water on the outside of a glddse water is drained,
removing .......... vapor from the cooled space and therémwering

its relative humidity.

. |'H

aars e
Lo

Some air conditioning............ dry the air without couaji it. These
work like a normal air conditioner, except thateat.............. Is placed
between the intake and exhaust. In combination wotivection fans, they
achieve a similar level of coolness as anair ..... in..humid tropical
climates, but only consume about one-third theggner
Exercise 4. Translate the sentences into Vietnamese
1. The first modern air conditioning system wasaleped in 1902 by a
young electrical engineer named Willis Haviland rigair It was designed to
solve a humidity problem at the Sackett-Wilhelmthagraphing and

_Wﬂiﬂﬂﬂﬂlﬂmﬂ




Publishing Company in Brooklyn, N.Y.

2. In the refrigeration cycle, a heat pump trarssfezat from a lower-
temperature heat source into a higher-temperataednk. Heat would
naturally flow in the opposite direction. This letmost common type of air
conditioning. A refrigerator works in much the sawey, as it pumps the
heat out of the interior and into the room in whitcbtands.

3. The most common refrigeration cycle uses artratanotor to drive

a compressor. In an automobile, the compressanisrdby a belt over
a pulley, the belt being driven by the engine'sikshalft (similar to the
driving of the pulleys for the alternator, powesesting, etc.).

4. By placing the condenser (where the heat i€tegg inside a compartment,
and the evaporator (which absorbs heat) in the emhleinvironment (such as
outside), or merely running a normal air conditibsmeefrigerant in the
opposite direction, the overall effect is the opfsand the compartment is
heated.



5. Cylinder unloaders are a method of load coniseld mainly in commercial
air conditioning systems. On a semi-hermetic (@mompressor, the heads
can be fitted with unloaders which remove a portbthe load from the
compressor so that it can run better when fulliogak not needed.
Unloaders can be electrical or mechanical.

6. A refrigerator works in much the same way, as ihps the heat out of the
interior and into the room in which it stands.

Exercise 5. Translate the sentences into English

1. Chu K’ naydem hi l¢i thé khi cac giaidoan caa chu trinh thaytéi, nhiét
tiém an duoc thoat ray nhiét d6 khdngdéi trong giaidoan chit long / khi thay
doi, va khi thaydoi &p rc vao not chit thudn khiét ciing thaydéi ngung t /
diém s6i @a no.

2. Vi qué trinh Be hoi xay ra khi nhét dugc hip thy va qué trinh ngng t
xay ra khi nhét dugc phat tan, magtiéu hoa khéng khitsdung may nén gay
ra ap sht thayddi giira hai ngn, lam ngmng t nhanh va bm mai chit lanh
ra xung quanh.



3. O phia kia éa chu K 1a binh ngng rim bén ngoaia ngin lam mat dé
hoi caa mdi clit lanh dugc nén va ép pii qua ndt cudn day traaddi nhiét
khac, nén méi cit lanh thanh cht 1ong, dod6 loai nhiét truede d6 dé hap thy
mat tr khéng khi xung quanh.

Exercise 6.Think aboutAir conditioning then answer the questions
1. What do you think is the most important machmgour life?

2. What do you think was the Air conditioning momportant invention in
history?

4. If you could invent any Air conditioning, whaioe of machine would you
invent?

5. How big would it be?
6. Would it be for everyone or only the very rich?

7. What Air conditioning do you use everyday in ybfe?



lll. FURTHER READING
How Air Conditioners Work

The first modern air conditioning system was depetbin 1902 by a
young electrical engineer named Willis Haviland r@&ar It was designed to
solve a humidity problem at the Sackett-Wilhelmsthegraphing and
Publishing Company in Brooklyn, N.Y. Paper stockthé plant would
sometimes absorb moisture from the warm summenwking it difficult to
apply the layered inking techniques of the timetri@atreated the air inside
the building by blowing it across chilled pipes.€eThir cooled as it passed
across the cold pipes, and since cool air can’'y @ much moisture as warm
air, the process reduced the humidity in the ptartt stabilized the moisture
content of the paper. Reducing the humidity alsd tlee side benefit of
lowering the air temperature -- and a new technoiegs born.

Carrier realized he'd developed something withréaiching potential,
and it wasn't long before air-conditioning systestarted popping up in
theaters and stores, making the long, hot summenthmomuch more
comfortable.

The actual process air conditioners use to redhee ambient air
temperature in a room is based on a very simpknsfic principle. The rest
is achieved with the application of a few cleverchenical techniques.
Actually, an air conditioner is very similar to @her appliance in your home
-- the refrigerator. Air conditioners don't havee trexterior housing a
refrigerator relies on to insulate its cold boxstead, the walls in your home
keep cold air in and hot air out.



|

V. VOCABULARY
- advantage:
- alternator:
- ambient:

- appliance:
- belt:

- chilled:

- circulation :
- convection;
- consume:

- dehumidify:
- dew point:
- drain:

- exhaust:

- exterior:

- force:

- insulate:

- interior;

- intake :

- latent heat:

Bthuan loi
dién hoc) may daatién
Bao quanh,xung quanh
THt bi; dung a1
Daydai, Day curoa, VanHai
duogc lam mat
% luu thdng
(8t 1y) s ddi luu
tiéu phi
hatim, khr 4m
Piém ngrng ()
@C mang, mang dong
Hut, rat (khiof, nuéc, bui...)
Ngoai¢ ngoai, tr ngoai vao
Thaatay, day t6i
Cddp, cach ly
i that
g hat rap, ar thu vao
nBt am, nhit an



-layered inking techniques
- merely:

- portion:

- potential:

- power steering :
- previously:

- pressure:

- pulley:

- realized:

- reject:

- removal:

- semi-hermetic:

- sink:

- stabilized:

- tropical climates:
- ventilation:

- unloaders:

of muc ky thuat
Ch don thién
PAn chia
Tém ning; tiém tang
tay laigtdyuc
Twéc, tede day
& ép, apuc, ap sat
Cai rongac, puli (truyén dong)
Thy rd, hiéu rd, nkin thic ro
Lai bo, vat bo, thai ra
$ thaodi, viéc di chuygn
ban-kin
Bdn nra bat, chu nra bat
duoc diéu chinh, dugc 6n dinh
khidu nhiét doi
& thdng gio, g thdng li
thit bi do tai, thiét bi ha ap



UNIT 6
HEAT PUMP AND HEAT RECOVERY
|. READING COMPREHENSION
Air Source Heat Pumps and Heat Recovery Ventilation
All heat recovery ventilation appliances surpasglimg regulation
requirements. They can also recover up to 95%eh#at that you would
otherwise lose through normal ventilation. How espgliance one step
higher? It can also take additional heat out ofstiaée air with an air-source
heat pump, which creates extra heating and cooliige air in your home.
WHAT IS THE PROBLEM?
With increasing pressure from
Building Regulation Part F (adequate
ventilation) and Part L (energy
conservation), coupled with continued
rises in fuel costs, saving heat whilst
having sufficient ventilation in your
home is more important than ever.

Modern, low-energy homes are highly insulaed
air-tight. Poorly sealed windows, doors and othegrsgare
a thing of the past, so our homes can no longextiee
The resulting rise in humidity increases not ontyuhd
growth, but also the dustmite population. Carbooxidie
(CO and other pollutants also build-up;
indoor air quality has never been so poor. For the
occupant, this can lead to discomfort, tirednesadhaches
and allergic symptoms.

For the property, it leads to building fabric damag
resulting in more expensive decoration costs andaps a
lower market value.

UNDERSTANDING THE PASSAGE
Task 1. Answer the following questions
1. How much percent all heat recovery ventilatian cecover up to?

72



Task 2. Are these sentences true or false. Correct the fsdstences.
1. It can also take additional heat out of theestat with an air-source heat
pump, which creates extra heating and cooling @ftihin your home

3. The resulting rise in humidity increases notyanbuld growth, but also the
dustmite population

5. For the occupant, it leads to building fabricndge, resulting in more
expensive decoration costs and perhaps a loweretnaakue



Task 3.Choose the best answer

i head recovery ventilation appliances ssspauilding
regulation requirements
A. All B. None C. All of D. None of
2. They can also recover up to .............. of the heatt thou would
otherwise lose through normal ventilation..
A. 80% B. 85% C. 90% D. 95%
3. ..............sealed windows, doors and other gaps are a thingeopast,
so our homes can no longer breathe
A. Richly B. Fully C. Poorly D. emptily
4. ...............ar quality has never been so poor.
A. indoor B. outdoor C. out of D. inside
5. Warm air is not simply .............. through the opemdow.
A. exhaust B. exhausted C. exhausting D. to esthau
II. LANGUAGE WORK
Gerunds

A gerund is a verbal that ends-ing and functions as a noun. The
termverbalindicates that a gerund, like the other two kimdsverbals, is
based on a verb and therefore expresses actiorstateaof being. However,
since a gerund functions as a noun, it occupiessoositions in a sentence
that a noun ordinarily would, for example: subjedirect object, subject
complement, and object of preposition.

Gerund as subject:

- Saving heatwhilst having sufficient ventilation in your home is more
important than ever.

Gerund as object of preposition:

- With increasing pressure from Building Regulation Part F (adequate
ventilation) and Part L (energy conservation), dedpvith continued rises in
fuel costs.

A gerund phrase is a group of words consisting geeund and the
modifier(s) and/or (pro)noun(s) or noun phrasels) function as the direct
object(s), indirect object(s), or complement(sjh@ action or state expressed
in the gerund, such as:



The gerund phrase functions as the direct object othe verb
appreciate.

- For the property, it leads touilding fabric damageresulting in
more expensive decoration costs and perhaps a loasket value.

- It can also take additional heat out of the statewith an air-source
heat pump, which creates exhr@ating andcooling of the air in your home.

Points to remember:

1. A gerund is a verbal ending in -ing that is uas noun.

2. A gerund phrase consists of a gerund plus ner(sfi, object(s),
and/or complement(s).

3. Gerunds and gerund phrases virtually never requinctuation.

lll. PRACTICE
Exercise 1.Rearrange these words to make the sentences
1. be / can /electrical/ Unloaders /mechanical./ or

Exercise 2.Match the words in A to the appropriate phrase in B

A B

1. PartF a. surpass building regulation requirements

2. Part L b. adequate ventilation




3. heat recovery ventilation c. can no longer breathe.

4. Carbon Dioxide (C€ and|d. energy conservation
other pollutants

5. Poorly sealed windows, doqgre. discomfort, tiredness, headaches |and
and other gaps allergic symptoms.

Exercise 3.Put a word to a suitable space to complete thequpess
Spend; and ; lives ; than; quality

.1’1 i i
-_—

A cocktail of chemicals is emitted from chipboard........ other
building fabrics (furniture, carpets, hard floorsyrtains, paint, cleaning
agents). Add to this germs and micro-organismsiadolor air ....... is often
worse ....... the air by a busy road! In Britain, we ...on average 90% of
our time indoors. Continuous, controlled ventilatis therefore paramount
within our ........

Exercise 4.Translate the sentences into Viethamese

1. Oil burner mechanics service and maintain hgatmts that burn oil. The
mechanic must check all the parts of an oil buribese parts include the
electrical controls, the burner nozzles and feeeslj the blower fan, and the
air ducts or water pipes and radiators



2. Gas burner mechanics fix and adjust heatingsysthat use natural gas.
These systems include everything from large intaldtirnaces and heating
units to relatively small household stoves, clottisgrs, and water heaters.

3. During the summer, when heating systems aresed, mechanics do
maintenance work, such as replacing filters andiwaxing vents, ducts, and
other parts of the system that may accumulatestidt, or ash.

4. Heat recovery is a process of continuously @thg incoming cool supply
air by warming it with the outgoing exhaust air.

5. At no time do the airstreams mix as the heaatesl through the plates of
the exchanger.



Exercise 5.Translate the sentences into English

1.Mat khi cac 10 so hiic don vi [am néng 4i chd caidat phai kiém tradé chic
chin rang n6 hat dong dung

2.Ho phai biét lam tré ndodé két ndi cac daydién, hop diéu khién, b dém
thoi gian vadiéu chinh nhit do.

3.Cong @ dugc ar dung diéu hoa khéng khi,usi 4m va @ khi lam hnh bao
gom bua, wrenches, majitckim loai tudc vit ,khoandién , cit éng theaders,
dudc han va thr nghiémdién.

Exercise 6.Think aboutHeat pump heat recovery then answer the questions
1. What do you think is the most important machmgour life?

5. If you could invent any machine, what type ofcimae would you invent?



IV. FURTHER READING
What is a Heat Pump?

Heating Mode: Heat pump units also allow the caploycle to be
reversed.A heat pump extracts “free” heat fromdhbedoor air, even on the
coldest dayswhen the outside temperature may falloaw as -10°C, and
transfers the heat indoors.

Heat pump units therefore avoid the need for aebaihd allow you to
cool and heat with the same unit, with savingsast€ and energy throughout
the year. A simple principle developed to perfettAir conditioning works
like your refrigerator which removes heat continslgudrom the cabinet and
discharges it into the kitchen. You can feel tHigé” heat by touching the
coil on the back of your refrigerator.In summer theat pump extracts heat
from the warm air in your home and pumps it outside




Your home stays comfortable & cool.In winter itteetreverse. Natural
heat in the outdoor air — even when its freezinig extracted and moved
indoors. Wonderful warmth when you need it. Comfb#t costs less Three
kilowatts of heat for each kilowatt of electriciged... Heat pumps are up to
three times more economical than conventional ged br electric central-
heating systems.Even in bitter cold snaps you salle money.Installation
costs are lower too. With just one system, for icgpin summer and heating
in winter, you save on equipment outlay

What is Heat Recovery?

Heat recoveryis a process of continuously preheating incomiagl ¢
supply air by warming it with the outgoing exhawst. Warm air is not
simply exhausted through the open window but temssiost of its heat to
supply air in a highly efficient heat recovery eaober before being
exhausted. At no time do the airstreams mix ashda radiates through the
plates of the exchanger.

Fresh Air from 4 - —
Qutside ..

Warm, Stale Air
_frominside

- =

Stale Air
to Outside

Pre-heated
Fresh Air to Inside

Extract Air
Stale air is contaminated with humidity, toxins amdells extracted from the
kitchen, bathroom and toilet. Outlet grilles inléts and wet room areas, such
as the bathroom, en-suite, utility and kitchenwalébconstant or demand
oriented air flow volume to be extracted.



Supply Air

Fresh air is fed directly from outside into the tilation system through a
filter. The heat taken from the extracted air iscuo warm the fresh filtered
air in the exchanger and then flows through ductiBygundercutting doors
and fitting transfer grilles fresh air circulatiensured throughout the

dwelling

V. VOCABULARY
- adequate:

- allergic :

- appliances:

- breathe :

- cocktall :

- conservation :
- counteract :

- drafts:

- evident:

- extractor:

- fabric :

- germs:

- insulated:

- humidity:

- mould:

- occupant:

bu, day du
(y loc) di tng
Khi thiét bi, ¢6 ga
Téy, ho Hip
Rrou ddctay
wsbao tn, ar duy tri
Trung hoa
An phac tho
Hin nhién, ro ét
théit bi tach
It cAu; két ciu gian
rAm; phoi
buoc cachdién
S am uot; o am
Khuon, khudn &
Ngoi so hitu, ngroi chiém giir



- otherwise :
- paramount:
- potential:

- Property:

- recovery:

- symptoms:
- stale:

- surpass:

- trickle:

- ventilation:
- vents :

- whilst:

Mt khac, @ mit khac
at buc, hét sic

Tém nang; tiém tang
Théc tinh,dac tinh

8 hoan nhit

b hiéu, triéu ching
oi: & chom thdi; su cii
bh, wrot, troi hon

chiy nho giot

& théng gi6

d thong, b thoat,

(nhr) while



UNIT 7
CAREERS AND JOB AIDS
|. READING COMPREHENSION
Definition and Nature of the Work

Air-conditioning, heating, and refrigeration mecttannstall, maintain,
and repair cooling and heating equipment. Air-cboding and heating
equipment makes the air inside buildings cool imsw@r and warm in winter.
This equipment is also used in cars, buses, amsiBefrigeration machines
are used in restaurants, hotels, supermarketshameés to make ice and to
keep food cool or frozen. Without mechanics toahgshe proper equipment
and fix it when it breaks down, many comforts ofdem life would not exist.

Indoor Air Quality

Arr Con |:I1t|un£ rs |

1

-

C

Mechanics may specialize in one type of equipmé&hése specialists
are called air-conditioning and refrigeration mathsg, furnace installers, olil
burner mechanics, and gas burner mechanics. Thegyatsa specialize in
installation or in maintenance and repair. Manykeos are qualified in more
than one of these areas.

83



Furnace installers follow blueprints and manufaatsirinstructions to
put in oil, gas, electric, and multifuel heatings®ms. The installers must
know how to install fuel lines, pumps, air ductaddans. They must know
how to connect the electrical wiring, control bdkner, and temperature
regulator. Once the furnace or heating unit islat®, the installer must test it
to make sure it is working properly.

Getting the Job

There are many places to look for a job in thecaméditioning, heating,
and refrigeration industry. A good place to starthe Yellow Pages under
"Air-Conditioning—Equipment and Service," "HeatiBguipment,” and "Gas
Furnaces." Listed under these and related headiijdbe companies to
contact about a beginning job. Fuel oil dealers gasl utility companies may
have job information, the local office of the apmiate labor union will have
information about apprenticeship programs, and papsr classified ads and
state employment offices can provide job listings.




UNDERSTANDING THE PASSAGE
Task 1.Answer the following questions
1. What do air-conditioning, heating, and refrigiena mechanics do ?

2. Why are refrigeration machines used in restdsyduotels, supermarkets,
and homes?

7. Must they know how to connect the electricaingr control box, timer,
and temperature regulator?



Task 2. Whether the following statements are true or falSerrect the false
sentences.
1. Mechanics may specialize in some types of egeiim

4. The mechanics also remove refrigerant, the anbstthat makes
refrigeration systems work.

5. When air-conditioning or refrigeration equipmeéntaks down, mechanics
determine the cause and make repairs.

Task 3.Choose the best answer

1. Mechanics ....... the equipment, electrical circuits, and control .box
A. test B. specialize C.check D. handle
2. Mechanics may ........... in one type of equipment.
A. test B. handle C. check D. specialize
3. The mechanics .......... to see that the unit is working properly.
A. specialize B. check C. test D. handle
4. Mechanics may also .............. in installation or nmintenance and
repair.
A. handle B. specialize C.check D. test
5. Mechanics must .............. soldering irons and reathgy diagrams
A. test B. check C. handle D. specialize
6. The mechanics determine the .............. and makarsepa
A. cause  B. equipment C. furnace D. employment

7. The mechanics control ...... and look for leaks in the system.



A. employment  B. box C. cause D. furnace

8. The installer must test it to make sure the ......... ar heating unit is
working properly.

A. cause B. box C. furnace D. employment
9. Newspaper classified ads and state ........ offices can provide job
listings.

A. employment  B. equipment C. furnace D. cause
10. Air-conditioning and heating .............. Is also ugsedcars, buses, and
trains.

A. cause B. employment  C. furnace D. equipment
II. LANGUAGE WORK

CONJUNCTIONS

A conjunction is a word that "joins". A conjunctigmins two parts of a
sentence.
Here are some example conjunctions:

Coordinating Conjunctions Subordinating Conjunctions

and, but, or, nor, for, yet, so... although, because, since, unless...

We can consider conjunctions from three aspects.
Form: Conjunctions have three basic forms:
Single Word

for example: and, but, because, although
Compound (often ending witras or that)

for example: provided that, as long as, in ordet th
Correlative (surrounding an adverb or adjective)

for example: so...that

Function
Conjunctions have two basic functions or "jobs":



Coordinating conjunctions are used to join two parts of a sentence
that are grammatically equal. The two parts magibgle words or clauses,
for example:

- Air-conditioning and heating equipment makes the air inside
buildings cool in summer and warm in winter.

Subordinating conjunctionsare used to join a subordinate dependent
clause to a main clause, for example:

- Becausethey must connect ducts and refrigerant (coolinggs,
mechanics must know how to weld and fit pipe.

Position

- Coordinating conjunctions always come between the words or
clauses that they join.

- Subordinating conjunctionsusually come at the beginning of the
subordinate clause.

- A machine or unit may be large enough to cookatire buildingor
small enough to fit into a window to cool only amm@m.

- Oncethe furnace or heating unit is in place, the ifestanust test it to
make sure it is working properly.

lll. PRACTICE
Exercise 1.Rearrange these words to make the sentences
1. refrigerant /through /The /flows /the/ heat Ieys /transfers / and

2. offer / vocational /Many /colleges/ courses d &m / refrigeration. /air-
conditioning

5. years /Apprenticeships./usually /four / last



Exercise 2.Match the words

in A to the appropriate phrase in B

A

B

1. Air-conditioning and
heating equipment

a. make up refrigeration or air-conditioning
units.

2. Refrigeration machines

b. the Yellow Pages

3. Mechanics

c. may have job information.

4. air-conditioning mechanigs

d. putin oil, gas, electric, and multifuel
heating systems.

5. Furnace installers

e. install and repair many different sizes of
machines.

6. A good place to start

f. specialize in installation or in maintenanc
and repair.

7. Fuel oil dealers and gas
utility companies

g. makes the air inside buildings cool in
summer and warm in winter.

8. Air-conditioning and
refrigeration mechanics

h. to install the motors, compressors,
condensing units, evaporators, pipes, and
ducts

9. The mechanics follow
blueprints and manufacturer
instructions

<. make ice and to keep food cool or frozen

10. blueprints and

manufacturers' instructions

J. inspect the systems and do overhauling
compressors.

Exercise 3.Put a word to a suitable space to complete thequpess

contractors ; m

electronics ; refrigeration

echanics; occupations ; SUPQISOrS;

Advancement

Air-conditioning, heating, and refrigeration
top of their craft. They may advance to become

Possibilities and Employment Outlook
eaalready at the
....0r..be given



responsibility for servicing all of the units incartain area. Some mechanics
start their own service and repair shops or become....or equipment
suppliers.

Employment in this occupation is expected to gr@stdr than the
average for all ............. through the year 2014. Theedchdor air-
conditioning, heating, and........... mechanics will mase with the
construction of new buildings, and many job opesingll result from the
need to replace workers who retire or leave thekfgore. Mechanics will be
needed to replace old systems and to service tbeeasingly complex
............... of new systems, in part because of new lawguireng more
efficient units.

Exercise 4.Translate the sentences into Viethamese

1. Air-conditioning and heating equipment makesaienside buildings cool
in summer and warm in winter. This equipment i®alsed in cars, buses,
and trains.



2. Mechanics may specialize in one type of equigmEmese specialists are
called air-conditioning and refrigeration mechaniésrnace installers, oil
burner mechanics,and gas burner mechanics.

3. Air-conditioning and refrigeration mechanics taiks and repair many
different sizes of machines.

4.A machine or unit may be large enough to cooémtire building or small
enough to fit into a window to cool only one room .

5. Air-conditioning, heating, and refrigeration sm®s are becoming more
sophisticated. While it is still possible to entieis field through informal on-

the-job training, most employers prefer to hire kews with technical school
or apprenticeship training.

Exercise 5.Translate the sentences into English
1. Vi ho phai két ndi cacdéng din va day chudn 1am knh (lam mat), nting
nguoi tho phai biét 1am thé ndodé han va i duong dng.



2. Khi diéu hoa khéng khi hie thiét bi 1am knh b pha &, nhirng ngroi thg
xacdinh nguyén nhan vara chra.

3. Nhitng ngroi tho 1ap dit 16 srai theo bin thiét ké va hréng din cia nha sn
xuat dé dua vao du, khidét, dién, va 1§ thng sréi 4m da nhién [gu.

4. C6 nhéu noi @é tim mdt céng véc trong nganh céng ndgig diéu hoa
khong khi, gai 4m va lam anh.

Exercise 6.Think aboutyour future job then answer the questions
1. What do you think is the most important job auylife?

4. What machines do you use everyday in your life?



lll. FURTHER READING
Education and Training Requirements

Air-conditioning, heating, and refrigeration systeare becoming more
sophisticated. While it is still possible to entieis field through informal on-
the-job training, most employers prefer to hire kews with technical school
or apprenticeship training. Because cooling systestuire the use of
refrigerants, which can be hazardous to the enmeon, all technicians must
be certified to handle such materials.

A high school education is important. It should luge classes in
mathematics, mechanical drawing, physics, bluepaating, machine shop,
and electricity. Job seekers should also know somgt about
microelectronics—the  miniaturization  of  electroniccircuits and
components—because this technology is being usemjuipment controls.



Contractors and other employers run on-the-jolmitngi programs. Like union
apprenticeships, the programs include both classrstudy and supervised
work experience. In both types of programs trairmespaid for their work,
but at a lower rate than a fully qualified mechanic

Generally, wages increase as the trainee's skidlwgr Many
vocational/technical schools and junior collegederofcourses in air-
conditioning, heating, and refrigeration that ma&guce the length of the
training period or, in some cases, qualify gradsiébe a beginning job.



V. VOCABULARY
- advance:

- average:

- apprenticeship:
- approved :

- aspects:

- blueprints:

- burner:

- certified:

- companies:
- conjunction :
- Contractors:
- craft:

- diagrams:

- Definition :

- dealers:

- determine:

- drawing:

- education:

- efficient :

- electricity:

- employer:

- experience :
- frozen:

- furnace :

- Generally :
- graduates :
- grow :

- hazardous :
- headings :

- instructions:
- Inspect:

- irons:

- junior:

Wtién lén, , & tién o
&trung binh, nic trung binh
Shoc viéc
Puoc phé chan, dugc chuin y
(ng6n fidoc) thé
bn thiét ké, so d6 thiét ké
bét, thiéu, nung; lamdng
buogc ching nhin
cungvai; cungdi voi
(ngbn righoc) lién ir
Tdu khoan, ngoi dau thau
Ngi, nghé thi cong
B d6, S0 d6
Sr dinh ngha, i dinh ngha
nha bubn;uiéng gia, throng nhan
binh, xacdinh, dinh rd
That vé (v& haa do, v& (ky thuat)
@giao dic, Sr day
CoO Hu luc, c6 héu qua
bién, dién luc
@i cha
r qua, kinh qua, do dung
bdong king
latdt, 10 lra, 10 nung
NGi chungiai thé
&p bang ©t nghiép dai hoc
Phét téin, ting 1én, bn thém
Bi, mao hiém; nguy hém
Pé muc nhy; tieudé
in haéng din, quy trinh
lim soét, kém tra
St, o sit, 46 dung king sit
it twi hon:; & cip dudi



- labor-management :
- labor union:

- mathematics:

- microelectronics:
- miniaturization:
- multifuel:

- overhauling:

- period :

- proper:

- physics:

- qualified:

- regulator:

- reduce :

- retire :

- seekers:

- soldering:

- Sophisticated:
- supervised:

- through:

- Training:

- trade:

- trainees :

- vocational :

- wages:

- weld:

uguan ly laodong

& chirc cdngdoan
Mo6n toan, toanch
wudién tur

tiu (hinh) hoa

da nhién Igu

8 dai tu, 9r sta chira lon

K/, thoi ky, thoi gian

Pung,dangdin, chinh xac
¥t ly hoc

du kha nang: da diéu kién

b diéu chinh, thy diéu chinh
Gim, giam bat, ha

Thoi véc, ngh viéc: vé huu
8do tim,dau do tim, Ngroi di tim
§ han, Mi han
Tinh vi, ple tap, ric roi
Giam sat; aquly; Kiém soat
qua, xuyén quaisu

g huin luyén; ar dao ko
Ngé& ngteé nghiép
tinc tip sinh, Hc vién
nghnghiep; husng nghép
Tin lvong, tén cong

(¥ thuat) han: handi



PHU LUC
(Chu giai vé mdt sb tir va miu cau chuyén mén)

- Air conditioning is the process of altering theomerties of air
(primarily temperature and humidity) to more fawable conditions:iéu
hoa khdng khi hagiéu hoda nhét g cé tac ding diéu hoa khong khié khéng
khi trong phongfioc duy tri vasn dinh \é nhiét d, dé am, dé sach, va 1am
thay doi thanh phin khong khi va ap stikhdng khi.

- An air compressor is a device that converts pofusually from an
electric motor, a diesel engine or a gasoline axjginto kinetic energy by
compressing and pressurizing air, which, on commaad be released in
quick bursts:May nén khi 1a @t thiét bi chuyn doi dién (thwong 1a & mgt
déng @ dién, dong @ diesel hdac déng @ xang) thanhdéng ning hing cach
nén 4o ap kc khong khi co thduoc thoat ra sau @t phin ing kich hat
nhanh.

- An evaporator is a device used to turn the ligoign of a chemical
into its gaseous form. The liquid is evaporatedaporized, into a gasThiét
bi bay hvi la mgt thiét bi duwoc sk dung d@é bién cac dng long aia mst hda
chdt vao aing khi @a né. Chit éng bic tvi, hadc bay i thanh khi

- A gas compressor is a mechanical device thaeasas the pressure
of a gas by reducing its volumitay nén khi 1a lei may hay thit bi c6 chic
nang lam ting ap sut cua chit khi.

- British thermal unit (Btu)don vi nhiét ciia Anh (ling 0, 252 Kcal)

- Heat is a form of energy contained to some extemtvery substance
on earth:Nhiét |a mpt dang ning heong c6 trong dt cd cAc clit trén trai dat.

- Molecules phan 7 Phan tir nhg nhat ciza mgt chat con gir duwoc cac
tinh chit héa e aia chit d6, dwroc tgo thanh & cac nguyén:t giong nhau
(trong don chata) hdc cac nguyénit khac nhau (trong ¢p chit) két hop
theo cac lién & héa hc.

- Mechanical refrigeratiorCo dién lanh.

- RefrigerationLam knh

- Condenselheat transfer), a device or unit used to condemagp®r
into liquid: dan naeng (truyen nhigt),la thiét bi haic don Vi dwec s dung dé
ngeng tu hoi thanh chit long.
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- A refrigerant is a substance used in a heat ayslmlly including, for
enhanced efficiency, a reversible phase transitiom a liquid to a gasCht
lam lznh 1a chit dwoc s¢ dung trong ndt chu k¢ nhiét nham nang cao
qud cia sr chuyén tiép giai dogn hoi phuc tr mét chat léng sang chit khi.

- An external-drive (open) compressor is boltecetbgr. Its crankshaft
extends through the crankcase. The crankshafiverdby a flywheel (pulley)
and belt:May nén ngoaifiroc hit vit Wi nhau.Co tuc khuwu my réng thdng
gua cac cacte. Tic khwu quoay quanh bandfa (rong rc) va vanhiai.

- In hermetically sealed compressor, the compressdrthe motor are
enclosed in the welded steel casing and the twa@maected by a common
shaft: Trong may nén kin, may nén §#ang @ duoc bao lpc trong v thép
han va haiduwoc ket noi béi mét truc chung.

- Refrigerant gauge manifold sets are used toctading systems, such
as air conditioners, charged with various typesablant (refrigerant), by
reading the amount of pressure inside the sysBenao chit lam knh dwoc
sik dung dé kiem tra ¢ thong lam mét, cling hun nhe maydiéu hoa khoéng
khi, cuing ¥i cac lazi khac nhau ga chit 1am ngwi (Ianh), hing cachdoc &
lwong &p kec bén trong B thong.

- A heat pump is a device that transfers thermargynfrom a heat
source to a heat sifMay bym nhigt 1a ngt thiét bi chuyén ring krong nhigt
tir mgt ngwn nhigt véi mét bg tan nhigt.

- Heat recovery ventilation, also known as HRV, haaucal
ventilation heat recovery, or MVHR, is an energgoneery ventilation system
using equipment known as a heat recovery ventjldieat exchanger, air
exchanger, or air-to-air heat exchanger which eyspl counter-flow heat
exchanger (countercurrent heat exchange) betweemiound and outbound
air flow. HRV provides fresh air and improved clitmacontrol, while also
saving energy by reducing heating (and coolingyiregnents:Théng gio thu
hoi nhiét, conduoc gi 1a HRV, hay théng gidackhi phec hi, hoic MVHR,
la mgt s phuc hoi nang leong hé théng théng gid  dung thiét bi duroc gi la
mgt may théng gio thudi nhiét, trao d@si nhiét, trao doi khéng khi, hac trao
doi nhiét khdngdosi-khdng s dung mot truy aip-trao doi nhiét dong (ngroc
trao doi nhiét) giira dong cldy khdng khi trong va ngoaisic. HRV cung ép
khéng khi trong lanh vadcthién hé thong kiém soét khi fu, trong khi @ng
tiét kiem ning keong hing cach gim nhit (Ilam mat) theo yéuia.
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