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TUYEN BO BAN QUYEN
Tai 1iéu nay thuOc loai sich gido trinh nén cdc ngulOn thong tin c6 thé
dugc phép diing nguyén ban hodc trich diing cho cdc muc dich vé dio tao
hodc tham khdo.
Moi muc dich khiac mang tinh 1&ch lac hodc s dung v&i muc dich
kinh doanh thi€u lanh manh sé bi nghiém cam.

LOI GIOI THIEU

Cung v3i cong cuOc d0i mdi cong nghi€p héa va hién dai héa dat nudc,
ky thudt lanh dang phat tri€n manh mé & Viét Nam. TU lanh, may lanh
thuong nghiép, cong nghiép, di€u hoa nhiét d0 da trd nén quen thulc trong
ddi sOng va san xuat. C4c hé thOng mdy lanh va di€u hoa khong khi phuc vu
trong dOi sOng va sdn xudt nhu: ché bi€n, bdo qudn thuc pham, bia, ruQu, in
an, dién tU, thong tin, y t€, th€ duc thé€ thao, du lich... dang phat huy tic dung
thic d8y manh mé& nén kinh t€, dGi sOng di Ién.

Cung v3i sU phat tri€n kY thudt lanh, vi€c dao tao phat tri€n d0i ngii kY
thudt vién lanh nghé dugc Pang, Nha nudc, Nha truGng va mOi cong dan
quan tdm siu sac d€ c6 thé€ lam chU dugc mdy mdéc, trang thi€t bi clla nghé.

Di d6i v&i su phat trién vé kY thudt 14 su’ hdoa nhap cUa tri thlic. Trong
kY thuat lanh viéc s& dung Ti€ng Anh, nhat 13 Ti€ng Anh chuyén nganh Ia
mOt doi hdi rat cap bach. Tat ca cic catalog trong may méc cUa ky thudt lanh
déu s dung ti€ng Anh. B&i vay viéc trang bi cho hoc sinh, sinh vién cla
nghé KY THUAT MAY LANH VA PIEU HOA KHONG KHI v6n kién thitc
Ti€éng Anh chuyén nganh dugc bién soan.

Gio trinh “Ti€ng Anh chuyén nganh” dugc bién soan dung cho chuong
trinh day nghé KY THUAT MAY LANH VA PIEU HOA KHONG KHI cho
hé Cao dang nghé va Trung cap nghé.



NOi dung cUa gido trinh cung cap céac kién thlc cO badn nhat vé Tiéng
Anh ding trong KV thuét lanh & phan 1ap dat, bdo dudng, stta chita cdc hé
thOng lanh co ban nhat.

Cau tric cUa gido trinh gdm 7 bai vé 7 ch( di€m khac nhau. MOi bai ¢6
cic phan chinh: Reading comprehension, Language work, Translation,
Vocabulary and Further reading m6i bai dudc thiét k€ mOt cach chat ché, gidi
thi€u yéu cau thdo ludn, doc, cau tric nglt phdp va mOt s6 hoat dOng bo
trg.... nham phat huy cdc k¥ ning cd ban cla Hoc sinh, Sinh vién, tao di€u
ki€én cho HOc sinh, Sinh vién phat tri€n c4c k¥ ning, dac biét 1a kY ning doc,
dich, néi va viét.

Reading comprehension: Phan nay gitip HQc sinh, Sinh vién phét tri€n ki ning
doc, dich vé€ céic chU dé tUr don gidn dén phUc tap lién quan dén linh vuc kY
thudt mdy lanh va di€u hoa khong khi, qua d6 HOc sinh, Sinh vién c6 thé lam
giau vOn tU vung cUa minh.

Language work: Phat trién kY niing vi€t cho HOc sinh, Sinh vién vé cic chU
dé lién quan dén tUng bai hoc, dOng thOi phat tri€n ki ning lam viéc theo cdp,
theo nhém va gidp HOc sinh, Sinh vién tU tin s& dung vOn tU da hoc trong giao
tiép.

Translation: Phat tri€n k¥ niing dich cho Hoc sinh, Sinh vién dOng thdi clng
cO vOn tU vung va cdc hién tugng nglt phdp thuOng diung trong nglt cdnh
chuyén nghanh kY thudt mdy lanh va di€u hoa khong khi.

Vocabulary: Cung cap cho HOc sinh, Sinh vién nh(ing thudt ng(t can thiét lién
quan dén chU di€m cla mOi bai hoc. POng thoi gitip Hoc sinh, Sinh vién clng
cO va ghi nh& cic thuat ng(r d6.

Further reading: Phan nay gitp HOc sinh, Sinh vién c6 th€ tu clng c6 va m&
rOng vOn tU vung, dOng thoi phat trién kY ning doc, dich 3 nha.

Chac chan gido trinh khong tranh khdi thi€u sét. Ching tdi mong nhan
dudc y ki€n déng gép d€ gido trinh dugc chinh slta va ngay cang hoan thién
hon.

Moi y ki€n déng gép xin gUi v€ Khoa ti€ng Anh khdng chuyén Trudng
Dai hoc Cong nghiép Ha NOi

Xin trdn trong cam on!

Ha NOi, ngay 15 thdang 1 nam 2013
Tham gia bién soan
ChuU bién: Nguyén Ngoc Burc
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TEN MO PUN: TIENG ANH CHUYEN NGANH
Ma mo6 dun: MD 26
Vi tri, tinh chat, ¥ nghia va vai tro clla mé dun:

+ MO dun ti€ng Anh chuyén nganh 12 mon hoc 4p dung trong cic khoi
dao tao v€ kY thudt cu th€ va thudng dudgc thudng dugc b tri thuc hi€n sau
khi hoc sinh d4 hoc xong phan ti€ng Anh khdng chuyén 1, 2;

+ La mé dun bat bulc.

Muc tiéu clla mo6 dun:

- Clng cO 1ai kién thUc va kY ning ma sinh vién da dugc hoc & hoc
phan ti€ng Anh khong chuyén 1, 2

- Phan tich va m& rOng cic cdu tric ng(t phdp va tU vung chuyén nganh
kY thuat mdy lanh va di€u hoa khong khi thdng dung, chi y t&i cic y€u tO lién
két viin ban ti€ng Anh

- NhG dugc tUr vung vé chuyén nganh kY thudt may lanh va di€u hoa
khong khi (300 thuat ng(r)

- Phat tri€én cdc kY ning theo mOt hé théng cdc chl di€ém gan lién vGi
cdc hoat dOng chuyén nganh vé Ky thudt may lanh va di€u hoa khong khi, dac
biét phiat tri€n k¥ ning doc, dich hi€u

- Xay dung va rén luyén céc kY ning hoc tap ngoai nglt ddng thGi hinh
thanh va phat tri€n kha ning dOc 18p suy nghi va sing tao trong giao ti€p bang
ti€ng Anh cho sinh vién

- Phit tri€n k¥ ning lam vi€c theo cdp, theo nhém

- Pinh huéng dugc tdm quan trong cUa ti€ng Anh trong culc sOng va
trong cong vi€c tuong lai

- Rén luyén tinh can than, chinh x4c trong qu4 trinh lam viéc

- Rén luy€n tinh khoa hQc, tinh sdng tao trong giao ti€p.

NOi dung clla mé dun:

Thoi gian
S6 e . Téng | Ly | Thu | Kié
TT Cac bai trong mo dun 6 | thuyé | ¢ "
t hanh | tra*
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UNIT 1: FUNDAMENTALS
Ma bai: MD26 - 01
PART 1: READING COMPREHENSION:
1.1. Reading text: Fundamentals:
A. FUNDAMENTAL OF AIR CONDITIONER:
1. What is air conditioning?

An air conditioning is defined as the process of treating air so as to control
simultaneously its humidity, cleanness, distribution as well as temperature to
meet the requirement or the conditioned space. It is a part of refrigeration in a
wide sense.

2. Basic principles of air - conditioning

Most air conditioner uses the evaporation of a refrigerant, like Freon, to
provide cooling. The mechanics of the Freon evaporation cycle are the same as
in an air conditioner. Air conditioning systems are based on four principles.
First, the compressor compresses cool Freon gas, causing it to become hot, high-
pressure Freon gas (red in the diagram above). Second, this hot gas runs through
a set of coils so it can dissipate its heat, and it condenses into a liquid. Third, the
Freon liquid runs through an expansion valve, and in the process it evaporates to
become cold, low-pressure Freon gas (light blue in the diagram above). Fourth,
this cold gas runs through a set of coils that allow the gas to absorb heat and cool
down the air inside the building.

@2000 How Stuff Warks

Figure 1 Diagram of a typical air conditioner
Most air conditioning systems have five mechanical components such as a
compressor, a condensor, an evaporator coil, a blower and a chemical refrigerant.
B. FUNDAMENTAL OF REFRIGERATOR:
1. What is refrigeration?
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Refrigeration is defined as the process of reducing and remaining the
temperature of a space or material below the temperature of a space or material
below the temperature of the surroundings.

2. Refrigerants

Refrigerants are fluids that change their state upon the application or
removal of heat within a system and, in this act of change, absorb or release heat
to or from an area or substance. Fluid which is suitable for as a refrigerant need
to have the following properties including: inexpressive, non explosive, non
poisonous, non flammable, non corrosive, stable (inert), high latent heat of
vaporization, easy to vaporize and condense and easy to detect leaks. Today
fluorinated hydrocarbon refrigerants are being used almost exclusively in air-
conditioning system.

3. Basic principles of refrigeration

The principle of refrigeration is to remove heat from one area (i.e inside
your fridge) and locate it to another area (i.e. outside of your fridge). Air is not
brought in from the outside of the fridge the heat is absorbed by the evaporator
inside the fridge which has refrigerant inside it, this refrigerant at low pressure is
at low temperature inside the evaporator so the heat from the product inside the
fridge is absorbed by the evaporator which has a fan to circulate the air around
the fridge. Then the refrigerant is pushed around the pipe work by the
compressor to the condenser where the refrigerant is hot from the heat out of the
fridge. The outside air is absorbed by the ambient air so when coming back into
the evaporator, it can absorb more heat and expel it into the ambient air.
Normally a refrigeration system consists of 5 main components: a compressor, a
condenser, an expansion device or capillary tube and an evaporator.

The mechanics of the Freon evaporation cycle are the same as in an air
conditioner. Air conditioning systems are based on four principles. First, the
compressor compresses cool Freon gas, causing it to become hot, high-pressure
Freon gas (red in the diagram above). Second, this hot gas runs through a set of
coils so it can dissipate its heat, and it condenses into a liquid. Third, the Freon
liquid runs through an expansion valve, and in the process it evaporates to
become cold, low-pressure Freon gas (light blue in the diagram above). Fourth,
this cold gas runs through a set of coils that allow the gas to absorb heat and cool
down the air inside the building.

1.2. Comprehension check:
* Task 1: Choose A, B, C or D which best completes each sentence:
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I. Refrigerants are being used almost exclusively in today air -
conditioning system such as

A. water

B. fluorinated hydrocarbon

C. methyl chloride

D. air

Answer: B

2. In the third principle of air conditioning systems, the hot gas runs
through..... before evaporating to become cold, low-pressure Freon gas.

A. aset of coils

B. evaporator coil

C. capillary tube

D. expansion device

Answer: A
* Task 2: Indicate whether the sentence or statement is true or false .WRITE (T)
OR ( F):

1. When two substances of different temperatures are brought in contact
with each other, heat will flow from the colder substance to the warmer
substance.

Answer: F. Because heat always transfers from the hotter object to the
colder object.

2. Freon in the compressor remains in the gas state.

Answer: T

3. When a gas is compressed, it heats up, but when a gas expands, it cools
down.

Answer: T

4. The warm gas passed through the condenser, where it heats the
surroundings and cools the down.

Answer: T

5. There are 4 major components in a refrigerator such as a compressor, a
condenser, an expansion device.

Answer: F
* Task 3: Answer the questions:

1. How does air - conditioning work?

2. What are four basic principles of refrigeration?

3. Which properties does a refrigerant need to have?
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4. How many principles are air - conditioning system based on?

5. What refrigerants are widely used in today air - conditioning system?
PART 2: LANGUAGE WORK:
Grammar: Present simple

Form: Present Simple Tense

(+) Positive: S + V- infinitive + O
S + V(s/es)+ O

(-) Negative: S + don’t + V-infinitive + O
S + doesn’t + V-infinitive + O

(7) Question:

+ Yes/No question:

Do/Does + S + V-infinitive + O?

+ Wh-question:

Wh- + do/does + S + V-infinitive +O?

Practice:

* Task 1: Describing shapes
+ Study these nouns and adjectives for describing the shapes of objects:

noun adjective shape i noun | adjective
onal 3 dimensional
circle circular @ sphere sphericai
sami-circle sami-circular L_] cylindear cylindrical
square sguare — tube tubular
Irecta’tgle rectanguiar @ _ rectangular I
lfmes adges ]
—_— straight .r’"d_“‘”‘-l rounded
— curved //\\ pointed

+ Describe the shapes of the following objects as examples:

O

}T_{@
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A square wave

VA NVANAN/

An H - shaped antenna a saw - tooth wave

(a) (b)
(e) (d)

2. Transformer laminations

T

3. an electrolytic capacitor 4. an antenna
@ |
5. amagnet 6. a cable conduit
7. a carbon brush 8. a capacitor
—W—
9. a motor pole shoe 10. a resistor

* Task 2: Describing position and connection:
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When describing the position of a component or how it is connected in a
circuit, phrases of this pattern are used:

Be + past participle + preposition

Example:

1. The tuning capacitor is connected

across the coil

semiconductor
rectifier

2. The semiconductor rectifier is mounted on the heat sink
Be+ past participle + preposition
Complete each sentence using an appropriate phrase from this list:

Wound round located within
Connected across applied to
Mounted on connected to
Wired to connected between
1. The bulbs are...... the battery 2. The core is .......the pole pieces
pole
pieces
<l

_KQM

i core
4. The antenna 1s .......... the coil

3. The 27pF capacitor is ......the
collector and the base
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27 pf

5. Feedback voltage is ....... the 6. Th . he shaf

base of the transistor through C, - Hhe rotoris .........the shalt
rotar

C,

Lo} — feedback shaft

7. The coil is ....... an iron core )
8. The negative pole of the
battery........ earth
core
f j 5|

* Task 3: Put the set of words and phrases given into the correct order to make
meaningful sentences:

1. Most/ uses /air /conditioner/ the /refrigerant/ like /evaporation/Freon.

2. Freon/ liquid/ the/ an/ through/ valve/ expansion.

3. system/ of/ 5/ consists/ refrigeration/ a/ normally.

4. cold/ runs/ a/ set/ the/ of/ coils/ through/ that/ gas/ the/ allow/ absorb/
heat/ to.
* Task 4: Translate the sentences into Vietnamese:

1. A refrigerant is a heat carrier to move heat from a room to be cooled to
the outside.

2. When the temperature outside begins to climb, many people seek the
cool comfort of indoor air conditioning.
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3. Refrigerant is drawn from the evaporator and pumped to the condenser
by the compressor.

4. Refrigeration is the process of removing heat from an area or a
substance and is usually done by an artificial means of lowering the temperature,
such as the use of ice or mechanical refrigeration.

5. Mechanical refrigeration is defined as a mechanical system or
apparatus so designed and constructed that, through its function, heat is
transferred from one substance to another.

* Task 5:Translate the sentences into English:

1. Lam lanh va di€u hoa khong khi dugc st dung d€ lam mat sdn phdm
hodc mdi truOng cla tda nha. HE thOng 1am lanh va di€u hoa khong khi hap
thu nhié€t tU nGi can 1am maét va truyén nhiét hap thu ra khu vuc khic, c6
nhiét d0 cao hon.

2. Su 1am lanh thuc hi€n theo 3 nguyén ly: Th( nhdt, n€u chat 10ng
dudgc 1am néng, né s€ chuy€n thanh khi hodc hoi. Khi khi nay dugc lam lanh,
né lai trd 1ai trang thai 18ng. Th( hai, n€u mOt khi c6 thé gian n& dugc, nd sé&
lanh di. N€u mOt chat khi dugc nén, nhi€t d0 cUa né ting 1én. Thr ba, chat
10ng gilr & 4p sudt thap hon dp sudt xung quanh, né cé thé€ soi.

Suggested aswer:

Refrigeration is based on three principles. Firstly, if a liquid is heated, it
changes to a gas or vapour. when this gas is cooled, it changes back into a liquid.
Secondly, if a gas is allowed to expand, it cools down. If a gas is compressed, it
heats up. Thirdly, lowering the pressure around a liquid helps it to boil.

3. MOt hé thOng 1am lanh thong thudng gOm 4 thanh phan chinh: mdy
nén, dan ngUng, van gian n® hodc 6ng mao dan va dan bay hoi.

Suggested aswer:

Normally a refrigeration system consists of 4 main components: a
compressor, a condenser, an expansion device or capillary tube and an

evaporator.
Vocabulary:

1. Ambient air (n) : khong khi mdi truGng, khong khi xung
quanh

2. Air conditioning (n) : di€u hoa khong khi

3. Blower (n) : quat gio

4. Capillary tube (n) : Ong mao dan

5. Chemical refrigerant (n) : chat 1am lanh héa hoc
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6. Chilled dry air (n) : khong khi kho du@c lam 1anh
7. Condenser (n) : dan ngung

8. Compressor (n) : may nén

9. Evaporator coil (n) : Dan bay hoi

10. Expansion device (n) : van gian n®

11. Refrigerant (n) : mdi chat lanh

12. Thermostat (n) : 10 le nhiét dO

PART 3: FURTHER READING
Domestic Refrigerators:

Most domestic refrigerators are of two types - either a single door fresh
food refrigerator or a two-door refrigerator - freezer combination. Most
refrigerators use R - 22 refrigerant, normally maintaining temperatures of 0°F in
the freezer compartment and about 35°F to 45°F in the refrigerator compartment.
Single Door Fresh Food Refrigerator:

A single door fresh food refrigerator consists of an evaporator placed
either across the top or in one of the upper corners of the cabinet. The condenser
is on the back of the cabinet or in the bottom of the cabinet below the hermetic
compressor. During operation, the cold air from the evaporator flows by natural
circulation through the refrigerated space. The shelves inside the cabinet are
constructed so air can circulate freely past the ends and sides, eliminating the
need for a fan. This refrigerator has a manual defrost, which requires that the
refrigerator be turned off periodically (usually overnight) to enable the buildup
of frost on the evaporator to melt.

Two - Door Refrigerator-Freezer Combination:

The two - door refrigerator-freezer combination 1s the most popular type
of refrigerator. It is similar to the fresh food refrigerators in construction and the
location of components except it sometimes has an evaporator for both the
freezer compartment and the refrigerator compartment. Also, if it is a frost - free
unit, the evaporators are on the outside of the cabinet. Because of the two
separate compartments (refrigerator - freezer) and the larger capacity, these types
of refrigerators use forced air (fans) to circulate the air through the inside of both
compartments. The two - door refrigerator also has one of the following three
types of evaporator defrost systems: manual defrost, automatic defrost, or frost
-free. Today, the two - door refrigerator-freezer combination is widely used in
almost houses.
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UNIT 2: COMPRESSORS
Ma bai: MD26 - 02
PART 1: READING COMPREHENSION:
1.1. Reading text: Compressors:

The refrigeration system consists of four basic components including the
compressor, the condenser, the liquid receiver, the evaporator, and the control
devices. The compressor is one of indispensable components for any
refrigeration system to operate.

The main purpose of refrigeration compressors is to withdraw the heat-
laden refrigerant vapor from the evaporator and compress the gas to a pressure
that will liquefy in the condenser. Compressors are designed depending upon the
application and type of refrigerant. According to the principle of operation, there
are three types of compressors: reciprocating, rotary, and centrifugal. Many
refrigerator compressors have components besides those normally found on
compressors, such as unloaders, oil pumps, mufflers, and so on.

External Drive Compressor:

An external drive or open-type compressor is bolted together. Its
crankshaft extends through the crankcase and is driven by a flywheel (pulley)
and belt, or it can be driven directly by an electric motor. A leak proof seal must
be maintained where the crankshaft extends out of the crankcase of an open -
type compressor. The seal which holds the pressure developed inside of the
compressor prevents refrigerant and oil from leaking out and air and moisture
from entering the compressor. Two types of seals are used such as the stationary
bellows seal and the rotating bellows seal while an internal stationary crankshaft
seal consists of a corrugated thin brass tube (seal bellows) fastened to a bronze
ring (seal guide) at one end and to the flange plate at the other.

Hermetic Compressor:

In the hermetically sealed compressor, the electric motor and compressor
are both in the same airtight (hermetic) housing and share the same shaft. After
assembly, the two halves of the case are welded together to form an airtight
cover. The compressor, in this case, is a double - piston reciprocating type,
whereas, other compressors may be of the centrifugal or rotary types. Cooling
and lubrication are provided by the circulating oil and the movement of the
refrigerant vapor throughout the case. The advantages of the hermetically sealed
unit (elimination of pulleys, belts and other coupling methods, elimination of a



20

source of refrigerant leaks) are offset somewhat by the inaccessibility for repair
and generally lower capacity.
1.2. Comprehension check:
* Task 1: Choose A, B, C or D which best completes each sentence:

1. The main function of a compressor is to:

A. condense the high - pressure refrigerant vapor into liquid refrigerant
and make ir easier to vaporize.

B. reduce and maintain temperature of a space or material below the
temperature of a space or material below the temperature of the surroundings.

C. withdraw the heat-laden refrigerant vapor and compress the gas to a
pressure that will liquefy.

D. change cool refrigerant back into liquid form.

Answer: C

2. Select the appropriate type of compressor to handle oil or water aerosol
contamination.

There are three types of compressors classified according to the principle
of operation— reciprocating, rotary, and centrifugal.

A. Separator filter

B. Particulate filter

C. Coalescing filter

D. Adsorption filter

Answer: B

3. A bronze ring is also called:

A. seal bellows

B. stationary bellows

C. rotating bellows

D. seal guide

Answer: D

4. The hermetically sealed unit remains some drawbacks:

A. elimination of pulleys, belts, other coupling methods and a source of
refrigerant leaks

B. inaccessibility for repair and

C. lower capacity

D. B and C are all correct

Answer: D
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5. A component which has the functions as holding the pressure increased
inside of the compressor and preventing refrigerant and oil from leaking out and
air and moisture from entering the compressor is:

A. the seal

B. the o1l pump

C. the muffler

D. the crankshaft

Answer: A
* Task 2: Indicate whether the sentence or statement is true or false .WRITE ( T)
OR ( F):

1. There are three types of compressors used in refrigeration systems.

Answer: T

2. One of drawbacks of a hermetic compressor is difficult to repair.

Answer: T

3. A refrigeration compressor has one purpose to compress the gas to a
pressure that will liquefy in the condenser.

Answer: F. Because the main purpose of refrigeration compressors is to
withdraw the heat-laden refrigerant vapor from the evaporator and compress the
gas to a pressure that will liquefy in the condenser.

4. Seals in an external drive compressor has four types.

Answer: F. Because two types of seals are used - the stationary bellows
seal and the rotating bellows seal.

5. In a hermetic compressor, a piston is often a centrifugal or a rotary type.

Answer: F. Because the compressor, in this case, is a double-piston
reciprocating type, whereas, other compressors may be of the centrifugal or
rotary types
* Task 3: Answer the questions

1. How many types of seals does an External Drive Compressor has?

2. What are the two drawbacks of a hermetic compressor?

3. What are main components in the refrigeration system?

4. How are cooling and lubrication provided for the Hermetic
Compressor?

5. What are differences between the External Drive Compressor and the
Hermetic Compressor?

PART 2: LANGUAGE WORK

Relative Clause (1):
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We use relative clauses to give additional information about something
without starting another sentence. By combining sentences with a relative clause,
your text becomes more fluent and you can avoid repeating certain words.

How to Form Relative Clauses:

Imagine, a girl is talking to Tom. You want to know who she is and ask a
friend whether he knows her. You could say:

A girl is talking to Tom. Do you know the girl?

That sounds rather complicated, doesn't it? It would be easier with a
relative clause: you put both pieces of information into one sentence. Start with
the most important thing — you want to know who the girl is.

Do you know the girl ...

As your friend cannot know which girl you are talking about, you need to
put in the additional information — the girl is talking to Tom. Use ,,the girl* only
in the first part of the sentence, in the second part replace it with the relative
pronoun (for people, use the relative pronoun ,,who*). So the final sentence is:

Do you know the girl who is talking to Tom?

Relative Pronouns:

relative

use example
pronoun
Who subject or object pronoun for people I told you about the woman
who lives next door.
Which subject or object pronoun for animals andDo you see the cat which is
things lying on the roof?
Which Referring to a whole sentence He couldn’t read which

surprised me.

Whose possession for people animals and things Do you know the boy whose
mother is a nurse?

Whom object pronoun for people, especially in I was invited by the
non-defining relative clauses (in defining professor whom I met at the
relative clauses we colloquially prefer  conference.
who)

that subject or object pronoun for people, I don’t like the table that
animals and things in defining relative  stands in the kitchen.
clauses (who or which are also possible)
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Subject Pronoun or Object Pronoun?

Subject and object pronouns cannot be distinguished by their forms - who,
which, that are used for subject and object pronouns. You can, however,
distinguish them as follows:

If the relative pronoun is followed by a verb, the relative pronoun is a
subject pronoun. Subject pronouns must always be used.
the apple which is lying on the table

If the relative pronoun is not followed by a verb (but by a noun or
pronoun), the relative pronoun is an object pronoun. Object pronouns can be
dropped in defining relative clauses, which are then called Contact Clauses.
the apple (which) George lay on the table
Relative Adverbs:

A relative adverb can be used instead of a relative pronoun plus
preposition. This often makes the sentence easier to understand.

This is the shop in which I bought my bike.

— This is the shop where I bought my bike.

relative meanin se example
i u X
adverb & P
When in/on which refers to a time expression the day when we met
him
Where in/at which refers to a place the place where we met
him
Why for which refers to a reason the reason why we met
him

* Task 1: Put the set of words and phrases given into the correct order to make
meaningful sentences.

1. system/ of/ four/ the/ basic/ including/ refrigeration/ the/ compressor/
condenser/ the/ liquid receiver/ the/ evaporator/ the/ devices/ the/ control.

2. in/ external/ seals/ compressor/ four/ has/ types/ an.

3. types/ are/ types/ used/ as/ the/ two/ bellows/ seal/ stationary/ and/ seal/
bellows/ the/ rotating.
* Task 2: Combine the following sentences, using relative pronouns.

Examples:

1. Starter motor brushes are made of carbon.
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2. The carbon contains copper

1 + 2: Starter motor brushes are made of carbon which contains copper

3. Industrial consumers are supplied at higher voltages than domestic
consumers

3. These consumers use large quantities of energy

3+4. Consumers who use large quantities of energy are supplied are higher
voltages than domestic consumers.

4. 33kV lines are fed to intermediate substations

5. In the intermediate substations the voltage is stepped down to 11kV

5+6: 33kV lines are fed to intermediate substations where the voltage is
stepped down to 11 kV

Now link these sentences. Make the second sentence in each pair a
relative clause.

1. The coil is connected in series with a resistor

The resistor has a value of 240 ohms

2. The supply is fed to a distribution substation

The supply is reduced to 415 V in the distribution substation

3. Workers require a high degree of illumination

The workers assemble very small precision instruments

4. Manganin is a metal

This metal has a comparatively high resistance

5. The signal passes to the detector

The signal is rectified by the detector

6. A milliammeter is an instrument

The instrument is used for measuring small currents

7. Workers require illumination of 300 lux

The workers assemble heavy machinery

8. Armoured cables are used in places

There is a risk of mechanical damage in these places
* Task 3: Reason and result connectives 1

Study the examples:

1. Copper is used for cables

2. Copper is a good conductor

1+2. Copper is used for cables because it is a good conductor

3. The flow of electrons through an insulator is very small

4. The flow can be ignored
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3 + 4: The flow of electrons through an insulator is very small, therefore it
can be ignored.
Use because or therefore to link these sentences into one as the above examples:

Soft iron is used in electromagnets. Soft iron can be magnetized easily.

1. The voltage is 250V and the current is SA. The resistance is 50 ohms.

2. PVC is used to cover cables. PVC is a good insulator.

3. Transistors can be damaged by heat. Care must be taken when soldering
transistors.

4. Capacitance is usually measured in microfarads or picofarads. he farad
1s too large a unit

5. Output transistors are mounted on a heat sink. Output transistors
generate heat.

6. It is easy to control the speed of dc motors. Dc motors are used when
variable  speeds are required.

7. A cathode ray tube screen glows when an electron beam strikes it. The
screen is  coated with a phosphor.
* Task 4: Use the suggested words to join the following groups of sentences:

1. or

Circuits can be protected from excessive currents by a fuse.

Circuits can be protected from excessive currents by a circuit breaker.

2. however

A fuse is the simplest and cheapest protection.

For accurate and repetitive operation a circuit breaker is used.

3. which

The simplest circuit breaker consists of a solenoid and a switch with
contacts.

The contacts are held closed by a latch.

4. thus energizing

The current from the supply line flows through the switch and solenoid
coil.

This energizes the solenoid.

5. which, therefore

At normal currents the pull of the solenoid on the latch will not overcome
the tension of the spring.

The spring holds the latch in place.

The switch remains closed.
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6. if

The current rises to a dangerous level.

The pull of the solenoid on the latch increases.

7. and

The increased pull overcomes the latch spring tension.

The increased pull pulls the latch towards the solenoid.

8. which

This releases the switch contacts.

The switch contacts are pulled apart by a spring.

9. as

The circuit is now broken.

The unit is protected.

10.when

The fault in the supply or unit is put right.

The latch can be reset.

* Task 5: Translate the sentences into Vietnamese:

1. The designs of compressors vary, depending upon the application and
type of refrigerant.

2. O1l from the crankcase lubricates the surfaces of the seal guide and seal
ring.

3. Two types of seals are used—the stationary bellows seal and the
rotating bellows seal.

4. The refrigeration system consists of four basic components such as the
compressor, the condenser, the liquid receiver, the evaporator, and the control
devices.

5. If there is liquid in the vapor as it enters the compressor, this can be
harmful to the compressor.

* Task 6: Translate the sentences into English:

1. Thi€t bj 1am lanh hap thu 1a m6t mdy tao ra nudc lanh bang cich st
dung nhiét nhu hoi, nudc néng, khi, dau, vv... Nudc lanh dugc tao ra dua
trén nguyén tac 12 dung dich (tlc 12 moi chat lanh, bOc hoi & nhiét dd thap)
hap thu nhiét tU xung quanh khi b&c hoi. Nudc tinh khiét dugc st dung 1am
moi chat lanh va dung dich lithi bromua (LiBrH20) dugc s( dung 1am chat
hap thu.



27

2. M6i chat lanh (nudc) bay hoi & nhiét d khodng 40C trong di€u ki€n
chan khong 754 mm Hg & thi€t bi bay hoi. Nudc lanh di qua Ong cla b0 trao
d0i nhiét trong thi€t bi bay hoi va truyén nhiét cho mdi chat lanh da hoa hoi.

3. Khi da mua mdy nén, bdo tri hi€u qud 12 y€u t0 then chot gitip tdi Uu
ho4 mUc tiéu thu ning 1UQng.

4. PE mdy nén hoat dOng hi€u qud, ty sudt nén phai thap, d€ gidm dp
sudt va nhiét d6 day.

5. Vi nhiing thi€t bi Ung dung nhiét d0 thap c6 ty sudt nén cao, va can
dai nhiét d0 rOng, s& dung mdy nén pittdng da cap hodc mdy nén ly tAm/truc
vit thuOng dugc Ua chuOng hon va mang tinh kinh t€ hon (do han ché trong
thi€t ké thiét bi).

Vocabulary:

1. Centrifugal : Ly tam

4. Control devices : Thiét bi di€u khién
5. Crankcase :  Cacte

6. Crankshaft :  Truc khuyu

7. Evaporator : Dan bay hoi

8. External drive compressor  : M4y nén h@
9. Hermetic compressor : May nén kin

10. Oil pump : Bom dau

11. Muffler : B gidm thanh

12. Pump : BOm

13. Reciprocating compressor : M4y nén ki€u pittong
14. Rotary : Quay / xoay

15. Seal bellows Vong dém lam kin

16. Unloader : xubdp

17. Withdraw  : rit ra, 18y di

18. Liquid receiver: binh ch(ta chat 18ng
PART 3: FURTHER READING

Open Types of Compressors

Some of the duties you may perform in maintaining this and other open-
type compressors are discussed in this lesson.

Shaft Bellows Seal

Refrigerant leakage often occurs at the shaft bellows seal with consequent
loss of charge. Install a test gauge in the line leading from the drum to the
compressor. Attach a refrigerant drum to the suction end of the shutoff valve
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outlet port. Apply the proper amount of pressure, as recommended in the
manufacturer's instructions. Test for leaks with a halide leak detector around the
compressor shaft, seal gasket, and seal nut. Slowly turn the shaft by hand. When
a leak is located at the seal nut, replace the seal plate, gasket, and seal assembly;
when the leak is at the gasket, replace the gasket only. Retest the seal after
reassembly.

Valve Obstructions

Obstructions, such as dirt or corrosion, may be formed under seats of
suction or discharge valves.

When the suction side is obstructed, the unit tends to run continuously or
over long periods. Connect the gauge manifold and start the unit. This pressure
gauge (HI) will not indicate an increase in pressure.
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UNIT 3 : INSTALLATION AND CONSTRUCTION
Ma bai: MD26 - 03
PART 1: READING COMPREHENSION:
1.1 Reading text: Installation and construction:

Successful site erection of plant demands coordination of the following:

1. Site access or availability

2. Supply on time, and safe storage, of materials

3. Availability of layout drawings, flow diagrams, pipework details,
control and wiring circuits, material lists and similar details

4. Availability at the correct time of specialist trades and services -
builders, lifting equipment, labourers, fitters, welders, electricians,
commissioning engineers, etc.

Materials used in the construction of refrigeration, air-conditioning and
heat pump systems are standard engineering materials, but there are a few
special points of interest:

1. Compressor bodies are generally of gray cast iron, although some are
fabricated from mild steel. Hermetic types have steel shells.

2. Compressor pistons are of cast iron or aluminium, the latter following
automobile practice.

3. Piping for the smaller halocarbon installations is usually of copper,
because of the cleanliness and the ease of fabrication and jointing.

4. Some stainless steel pipe is used, mainly because of its cleanliness,
although it is more difficult to join.

5. Most other piping is mild steel. For working temperatures below - 45°C,
only low - carbon steels of high notch strength are used.

6. Aluminium tube is used to a limited extent, with the common
halocarbons and also with ammonia.

7. Copper and its alloys are not used with ammonia.

8. Sheet steel for ductwork, general air-conditioning components, and
outdoor equipment is galvanized.

Refrigeration systems contain pressurized fluid and there are safety
standards that must be adhered to and there are certain legal requirements. Under
the European Pressure Equipment Directive (PED) and the UK Pressure
Equipment Regulations the main duties are placed on the user/owner of the
system. They are a clear and practical means of legislating for safe practices in
refrigeration. Responsible contractors and users will have been using such safe
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procedures well before the introduction of these regulations. In addition to the
regulations themselves the HSE has published ‘Safety of pressure systems -
Approved code of Practice’ which is a clear and helpful. The regulations apply to
vapour compression refrigeration systems incorporating compressor drive
motors, including standby compressor motors, having a total installed power
exceeding 25 kW.

Factory - built equipment will be constructed to the relevant standards and
will be pressure-tested for safety and leaks prior to shipment. In cases of doubt, a
test certificate should be requested for all such items. Under the PED, vessels,
including compressors, are categorized, depending on the refrigerant and
volume. Those falling into certain categories will be CE marked and for smaller
ones, not categorized, a statement of sound engineering practice can be obtained
from the manufacturer.
1.2. Comprehension check:
* Task 1: Choose A, B, C or D which best completes each sentence
* Task 2: Indicate whether the sentence or statement is true or false .WRITE ( T)
OR (F)
* Task 3: Answer the questions
PART 2: LANGUAGE WORK:
Grammar: Passive voice of Present and Past
Use of Passive:

Passive voice 1s used when the focus is on the action. It is not important or
not known, however, who or what is performing the action.

Example: My bike was stolen.

In the example above, the focus is on the fact that my bike was stolen. I do
not know, however, who did it.

Sometimes a statement in passive is more polite than active voice, as the
following example shows:

Example: A mistake was made.

In this case, I focus on the fact that a mistake was made, but I do not
blame anyone (e.g. You have made a mistake.).
Passive voice of Present and Past:

Tense Subject Verb Object

Simple Active: Rita writes a letter.
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Present Passive A letter is written by Rita.
Simple Past Active: Rita wrote a letter.

Passive A letter was written by Rita.
Practice:

* Task 1: Describing function

When we answer the question “What does X do?”’ that means we describe
the function of X.

Example: What does a fuse do? It protects a circuit./ It is used to protect a
circuit.

We can emphasize function by using this pattern:

The function of a fuse is to protect a circuit

Name the following components. Then explain the function of each
component as the example.
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adds capacitance to a circuit
rectifies alternating currents
adds resistance to a circuit
measures very small currents
breaks a circuit

protects a circuit

- a0 o
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g. varies the current in a circuit
h. transform ac voltages

1. receives rf signals

] selects a frequency

* Task 2: Writing impersonal instructions:
Study these instructions:
1. Use a high-resistance voltmeter.
2. Do not insert a fuse in an earth conductor.
In writing, instructions are often made impersonal using SHOULD
1. A high-resistance voltmeter should be used.
2. A fuse should not be inserted in an earth conductor.
We can emphasize an instruction by using MUST.
1. A high-resistance voltmeter must be used.
2. A fuse must not be inserted in an earth conductor.
Here are some points to resemble when using transistors. Study them:
1. Use heat shunts when soldering.
2. Do not connect or disconnect transistors with the power on.
3. Do not use an ohmmeter for checking transistors unless a safe voltage
or current range is used.
4. Keep sharp bends in the leads at least 1-5 mm away from the transistor
body.
5. Do not exceed the reverse breakdown voltage.
Rewrite each instruction to make it impersonal. Then emphasize each
instruction using MUST

* Task 3:

Join the following group of sentences to make 10 longer sentences. Use
the word printed in italics at the beginning of each group. You may omit words
and make whatever changes you think are necessary in the word order and
punctuation of the sentences.

1. which
A resistor 1s a device. A resistor is used to add resistance to a circuit.
2. both

Many types of resistors are made. Fixed and variable resistors are made.

3. CIther wuveresssne. or

Most resistors are made from two materials. Resistance wire and
compressed graphite are used.



33

4. such as, which

Wirewound resistors consist of a coil of resistance wire. Nichrome is a
resistance wire.

The resistance wire is wound on a former.

5. to

A ceramic coating is applied over the winding. The ceramic coating
insulates the winding.

6.  for example

For small currents, carbon resistors are used. Small currents are usual in
radio work.

7. which

Carbon resistors are made of compressed graphite. The graphite is formed
into small tubes.

8. which

Connections are made with wires. The wires are attached to the ends of the
resistor.

0. either e, or

Variable resistors may have a coil of resistance wire. Variable resistors
may have a carbon track.

10.  so that

The wire or track is mounted . A sliding contact can rub over it to select the
resistance required.
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UNIT 4: COMMISSIONING AND MAINTENANCE
Ma bai: MD26 - 04
PART 1: READING COMPREHENSION:
1.1 Reading text: COMMISSIONING AND MAINTENANCE:

The commissioning of a refrigeration or air - conditioning plant starts from
the stage of static completion and progresses through the setting — to - work pro-
cedure and regulation to a state of full working order to specified requirements.
Commissioning is the completion stage of a contract, when the contractor con-
siders that the plant is in a correct state to hand over to the purchaser for accept-
ance and payment

Maintenance is the effort required to ensure that a commissioned plant
continues to deliver correct performance, and includes inspections designed to
detect signs of deterioration prior to any noticeable effects.

The work of commissioning must be under the control of a single
competent authority, whether it be the main contractor, a consultant or the user.
It can happen that when building specifications are written, they split the
responsibilities to sub - contractors with the presumption that everything will be
exactly as specified after commissioning, which it rarely is. With no one
responsibility for the total operation of the cooling system it can be found that it
operates, but in an unsatisfactory manner - for example, frequent cycling instead
of steadily operating at reduced capacity.

Complex systems need to have follow - up on the initial commissioning at
low, medium and high load (warm, medium and cold ambient) to ensure proper
and energy efficient operation. To include this as a responsibility in the contract
1s very cost - effective.

The commissioning engineer will require details and ratings of all major
items of the plant and copies of any manufacturer’s instructions on setting to
work and operating their products. If this information 1s not to hand, the work
will be delayed. The following stages may be identified in a commissioning
process.

The installation should be initially checked to ensure that it is in
accordance with the specified design.The next stage is to preset as many controls
and protection devices as possible

The refrigerant charge and system operation should be checked and set for
the complete range of load and ambient conditions. Follow - up tests may be
required to cover a range of ambient conditions. The refrigerant charge should
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have been added according to the weight specified, and additional charge should
not be required. When the system has been operating for a sufficiently long
period, conditions in the cooled space can be checked against specification, and
other typical points to watch for include evaporator superheat and refrigerant
distribution, excessive pressure drops, compressor oil levels, correct condensing
pressure. The operation of pressure controls such as evaporator pressure
regulator and condensing pressure controls together with defrost systems can be
checked.

In the final commissioning stage, readings are taken and recorded and compared
with the specification and design figures. Some final adjustments to air flows,
secondary fluid flows, etc. may be necessary

Grammar: Relative Clauses 2

Defining Relative Clauses

Defining relative clauses (also called identifying relative clauses or
restrictive relative clauses) give detailed information defining a general term or
expression. Defining relative clauses are not put in commas.

Imagine, Tom is in a room with five girls. One girl is talking to Tom and
you ask somebody whether he knows this girl. Here the relative clause defines
which of the five girls you mean.

Do you know the girl who is talking to Tom?

Defining relative clauses are often used in definitions

A seaman is someone who works on a ship.

Object pronouns in defining relative clauses can be dropped. (Sentences
with a relative clause without the relative pronoun are called Contact Clauses.)

The boy (who/whom) we met yesterday is very nice.

Non-Defining Relative Clauses

Non-defining relative clauses (also called non-identifying relative clauses
or non-restrictive relative clauses) give additional information on something, but
do not define it. Non-defining relative clauses are put in commas.

Imagine, Tom is in a room with only one girl. The two are talking to each
other and you ask somebody whether he knows this girl. Here the relative clause
1s non-defining because in this situation it is obvious which girl you mean.

Do you know the girl, who is talking to Tom?

Note: In non-defining relative clauses, who/which may not be replaced
with that.

Object pronouns in non-defining relative clauses must be used.


http://www.ego4u.com/en/cram-up/writing/comma?13
http://www.ego4u.com/en/cram-up/writing/comma?13
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Jim, who/whom we met yesterday, is very nice.

How to Shorten Relative Clauses?

Relative clauses with who, which, that as subject pronoun can be replaced
with a participle. This makes the sentence shorter and easier to understand.
I told you about the woman who lives next door. — I told you about the

woman [iving next door.

Do you see the cat which is lying on the roof? — Do you see the cat lying

on the roof?
* Task 1: Making definitions.

One use of defining relative clauses is to make definitions. Study this

diagram.

is
(a) a solar cell

b lectric cell
(b) an electric ce which

c¢) converts sunlight

into electrical

energy

We can make a definition of a solar cell by joining (a), (b) and (c)
A solar cell is an electric cell which converts sunlight into electrical energy.
Combine (a), (b) and (c) to make correct sentences as the above Examples:

a) b) c)

1. A generator A material Measures light

2. An insulator An Readily releases electrons

3. An alternating instrument Flows first in one direction, then in
current A current the other

4. A direct current A device Does not readily release electrons

5. A resistor

6. A conductor
7. A light meter
8. An ammeter

Impedes the flow of current in a
circuit

Measures current

Converts mechanical energy into
electrical energy

Flows in one direction only

* Task 2: Adding information to a passage:

Use non-defining relative clauses to add extra information to this
paragraph about a relay. This extra information is given bellow the paragraph.

Then translate it into Vietnamese:


http://www.ego4u.com/en/cram-up/grammar/inf-ger-par/participles
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Electric relays (1).ieeessineess utilize the magnetic effect of a current in a
solenoid. One of the most common types (2) ..ueeesseees consists of a solenoid with
a soft-iron core. When energized by a suitable dc current, the solenoid attracts an
armature (3) ceeeeesssss The armature is pivoted in such a way that it pushed
together or pulls apart a set of contacts (4) .eeueeessuss.. These contacts (5) .eeeveeneeas
control one or more circuits. Normally these circuits draw a much heavier
current than the relay coil itself.

1. Electric relays are widely used in telecommunications

2. The most common type of relay is known as the hinged armature
relay

3. The armature is also made of soft iron

4. The sets of contacts are mounted on the body of the relay

5. The contacts are often made of platinum.

* Task 3: Combine the following sentences, using relative clauses or reduced
relative clauses:

1. In Britain electrical energy is fed to the National Grid. The energy is
generated in power stations.

2. The energy passes though a transformer. The transformer steps up the
voltage to 132, 25, or 400k V.

3. The transmission lines are usually arranged in groups of three overhead
conductors. The lines carry the supply. The overhead conductors are suspended
from porcelain insulators.

4. Energy from power stations may be fed to the Grid by underground
cables. The power stations are located in built-up areas.

5. For voltages up to 400 kV cables are used. These cables contain oil
under low pressure.

* Task 4: Reason and result connective 2:
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We learned that BECAUSE links a statement and a reason and that
THEREFORE links a statement and a result. The following connectives can
also be used:

Statement reason

Since /As/ For the reason that

Statement result

Hence/Consequently/For this reason

Example:

Dc motors are used for cranes, for the reason that their speed can be
finely controlled.

The current rose above the maximum. Consequently the circuit breaker
opened.

Copper is often used for cables since it is a good conductor.

Now link these ideals with either reason, result or qualification
connectives:

1. Conventional current flow is from positive to negative. In fact electrons
flow from negative to positive.

2. Alternators are preferred to dynamos for cars. Alternators give higher
outputs at low speeds.

3. Dirt and dust reduce effective light. Lamps must be kept clean.

4. Squirrel cage motors are simple, cheap and strong. Squirrel cage motors
are used for many general duties.

5. It is convenient to describe magnetic lines of force. In reality magnetic
lines of force do not exist.

6. Transistorized equipment is easily portable. Transistors can operate
from battery voltages.

7. Ultrasonic welding is better than heat welding. The materials are not
distorted.

8. Watchmakers work with very small parts. Watchmakers require a lot of
light.
* Task 5: Join the following group of sentences to make 10 longer sentences.
You may omit words and make whatever changes you think are necessary in the
word order and punctuation of the sentences.

1. A zinc case is used as a container for the cell. The zinc case is used as
the negative electrode.
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2. A carbon rod forms the negative electrode. The carbon rod is in the
centre of the cell.

3. The space between the zinc case and the carbon rod is filled with a paste
of ammonium chloride. The paste is used as an electrolyte.

4. The electrolyte is a paste and not a liquid. This type of cell is called a
dry cell.

5. The paste also contains manganese dioxide. The manganese dioxide
prevents gas being formed.

6. The cell is sealed with a cap. The cap i1s made of metal or plastic. The
cap is to prevent the paste coming out.

7. A small space is left below the cap. Gas formed by the cell can collect
in the space.

8. Dry cells are usually enclosed in a cardboard case. An additional metal
jacket may be added. The jacket makes the cell leakproof.

9. Leakproof cells are often preferred. The electrolyte cannot leak out.

10. Leaking electrolyte may damage the equipment. The cells are installed
in the equipment.

Vocabulary:
PART 3: FURTHER READING:
FAULT - FINDING

System faults fall into two general classes: the sudden catastrophe of a
mechanical breakdown and the slow fall-off of performance which can be
detected as a malfunction in its early stages, but will also lead to a breakdown if
not rectified. Identification of the first will be obvious. To track down the cause
of a malfunction is more complicated.

Fault tracing is seen as a multi-step process of deduction, ending in
normal operation again and a record of the incident to inform other operatives.
The steps are as follows:

1. Detection, i.e. detection of abnormal operation.

2. Knowledge of the system to track down the cause.

3. Observation of exact operating conditions.

4. I dentification of the fault.

5. Decision: what to do? how? when? can it be left?

6. Action to rectify the fault.

7. Test: 1s it now normal?

9. Record note in log, for future information.
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An experienced technician will often know where to look, and more
sophisticated tools, which give immediate indication of superheat, and sub-
cooling, for example, are now becoming available. Often refrigeration systems
show dynamic characteristics that are difficult to follow if not visualized in
graphs.
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UNIT 5: AIR - CONDITIONING
Ma bai: MD26 - 05
PART 1: READING COMPREHENSION:
1.1. Reading text: Air — conditioning:
A. Basic Principles of Air Conditioning:
1. Principles of cooling

Heat is a form of energy and every object on earth has some heat energy.
The less heat an object has, the colder we say it is. Cooling is the process of
transferring heat from one object to another. When an air - conditioning system
cools, it is actually removing heat and transferring it somewhere else. There are
two forms of heat energy: sensible heat and latent heat.

Sensible heat is the form of heat energy which is most commonly
understood because it is sensed by touch or measured directly with a
thermometer. Latent heat cannot be sensed by touch or measured with a
thermometer. Latent heat causes an object to change its properties.

2. Change of state

An object that changes from a solid to a liquid or liquid to vapor is
referred to as a change of state. When an object changes state, it transfers heat
rapidly.

Humidity

Moisture in the air is called humidity. The ability of air to hold moisture
directly relates to its temperature. The warmer air is, the more moisture it is
capable of holding. Relative humidity is the percentage of moisture in the air
compared to the amount of moisture it can hold. Humidity is also a form of latent
heat. When air contains more humidity, it has more latent heat.

Refrigerant

Refrigerants are substances used by air conditioners to transfer heat and
create a cooling effect. Air - conditioning systems use specially formulated
refrigerants designed to change state at specific temperatures providing optimum
cooling.

B. Air - conditioning Systems:

In general, all air - conditioning systems have four major components,
including: compressor, condenser, metering device and evaporator. Refrigerant
1s drawn from the evaporator and pumped to the condenser by the compressor.
The compressor also pressurizes the refrigerant vapor so that it will change state
(condense) readily. The high - pressure refrigerant vapor releases heat through
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the condenser coils as it condenses into liquid refrigerant which makes it easier
to vaporize. The metering device restricts the flow of liquid refrigerant from the
condenser to the evaporator. As refrigerant passes through the metering device,
its pressure decreases. The low - pressure liquid refrigerant absorbs heat as it
vaporizes in the evaporator coils.
1.2 Comprehension check:
* Task 1: Choose A, B, C or D which best completes each sentence
| DT is the form of heat energy which is sensed by touch or
measured directly with a thermometer.
A. Latent heat
B. Sensible heat
C. Radiant heat
D. Geothermal
2. Air - conditioning systems use specially formulated ........... designed to
change state at specific temperatures providing optimum cooling.
A. sensible heat
. water
. refrigerants
. vapour
.................... absorbs heat as it vaporizes in the evaporator coils.
. the high - pressure liquid refrigerant
. the low - pressure liquid refrigerant
. the metering device
. the high - pressure refrigerant vapor
....... absorbs heat as it vaporizes in the evaporator coils.
. the low - pressure liquid refrigerant
. the high - pressure refrigerant vapor
. the high - pressure refrigerant vapor

SQ®mWprPFPUO0QErrLPLrIONU

. the low - pressure refrigerant vapor

5. Which is the percentage of moisture in the air compared to the amount
of moisture it can hold?

A. high humidity

B. low humidity

C. relative humidity

D. very low humidity
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* Task 2: Indicate whether the sentence or statement is true or false. WRITE ( T)
OR ( F):

1. The compressor also pressurizes the refrigerant vapor so that it will
change state (condense) readily.

2. Sensible heat cannot be sensed by touch or measured with a
thermometer.

3. Latent heat is the form of heat energy which is most commonly
understood because it is sensed by touch or measured directly with a
thermometer.

4. The metering device allows the flow of liquid refrigerant from the
condenser to the evaporator.

5. Humidity is also a form of sensible heat.

* Task 3: Answer the following questions:

1. What are principles of air - conditioning?

2. How many kinds of heat energy does an air - conditioning system have?

3. How to measure the latent heat?

4. What do refrigerants use for?

5. What are four main components in all common air - conditioning
systems?

PART 2: LANGUAGE WORK:
* Task 1: Describing sequence

To make the correct sequence of a number of events clear, we often use
sequence words like these:

a. First/ b. then / c. next / d. after that/ e. finally

Among them, a and e must come FIRST and LAST respectively, but
these others can be used in any order and can be repeated.

These following sentences describe the distribution of power from the
power station to the consumer. And the diagram which follows them shows it.
Put these sentences in the correct order and mark this order using sequence
words.
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=B M 132 kV
275 kV
400 kV
power station transformer switching grid
compound

£2 £a
I 7
K %!

< L = A - =
main grid intermediate distribution domestic
supply point substation substation consumers

(a) It is fed to distribution substations where it is reduced to 415 V, 3

phase and 240 V, 1 phase.
(b) It is stepped up by a transformer to 132, 275 or 400 kV for long-

distance distribution.

(c) Itis distributed via the grid system to main grid supply points where it
1s stepped down to 33kV for distribution to heavy industry.

(d) It 1s distributed to the domestic consumer.

(e) In the UK, electrical energy is generated at power stations at 25 kV.

(f) It passes via the switching compound to the grid.

(g) It 1s distributed via overhead or underground cables to intermediate
substations where it is further reduced to 11 kV for light industry.
* Task 2: Writing instructions as explanations

Study these instructions. They explain how to disconnect the supply to the
motor in a circuit.

&

OO

1. Disconnect the supply BY WITHDRAWING THE FUSES.
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2. TO DISCONNECT the supply, WITHDRAW the fuses.
Now write instructions like the examples above to explain how to do the

following.
figld coil
/o— ”
#\i - swi #
1. Check the field coils. 2. Start the motor.
: 1 . )

P ¥ VR1

T =
3. Change the frequency of the 4. Dim the light.

tuned circuit.

T3 R

5. Measure the collector current.

7. Measure the collector-emitter 8. Operate the mercury relay
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* Task 3: Put the set of words and phrases given into the correct order to make
meaningful sentences:

1. a/ state/ change/ of/ an/ changes/ from/ a/ liquid/ vapor/ a/ solid/ a/ to/.

2. heat/ latent/ an/ causes/ to/ change/ properties/ its/ object.

3. the/ process/ cooling/ transferring/ from/ one/ of/ another/ object/ heat.

* Task 4: Translate the sentences into Vietnamese

1. Refrigerants are substances used by air conditioners to transfer heat and
create a cooling effect. Air-conditioning systems use specially formulated
refrigerants designed to change state at specific temperatures providing optimum
cooling. Portables use a refrigerant called R-22 or HCFC-22. HCFC stands for
hydrochloro fluorocarbon. This is currently the most common refrigerant used
by air-conditioning systems.

2. Many of the current forms of refrigerants used today are being phased
out based on concern for depletion of the ozone layer. Portables use R - 22,
which has been deemed acceptable for use by the EPA until the year 2010. By
that time, an ozone - friendly refrigerant that can be easily substituted for R - 22
will be readily available.

3. An air conditioner is basically a refrigerator without the insulated box.
It uses the evaporation of a refrigerant, like Freon, to provide cooling. The
mechanics of the Freon evaporation cycle are the same in a refrigerator as in an
air conditioner. According to the Merriam - Webster Dictionary Online, the term
Freon is generically "used for any of various nonflammable fluorocarbons used
as refrigerants and as propellants for aerosols."

* Task 5: Translate the sentences into English:

1. Chu trinh 1am 1anh nén hoi dua trén nguyén tac chat 10ng dugc nén &
nhi€t d0 nhat dinh s& lanh hon khi ching dugc gian nd.

2. Vi mUc thay d0i 4p suat phi hop, khi nén s& néng hon ngudn lam
madt cUa chiing ta (vi du nhu khong khi bén ngoai) va khi gian n& sé lanh hon
nhiét d0 lanh chiing ta mong dat dugc.

3. C6 rat nhi€u loai mdi chat lanh s& dung trong hé thOng nén hai.
Nhié€t d6 1am mat mong mudn s€ quyét dinh viéc Iua chon chat 10ng. Cac moi
chat lanh thuOng dugc sU dung 1a tap hgp cic flocacbon dugc clo héa (CFCs,
con goi la cac Freon): R-11,R-12, R-21, R -22 vaR - 502.

Vocabulary:
1. Sensible heat  : nhi€t cAm bi€n
2. Latent heat  :nhiét an
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3. Thermometer : nhiét ké
4. Humidity : d0 am

5. Metering device : thiét bi do
6. Moisture : d0 &m

PART 3: FURTHER READING
Air conditioner maintenance

Central air conditioners have two separate components: the condenser and
the evaporator. The condenser unit is usually located outside the house on a
concrete slab. The evaporator coil is mounted in the plenum or main duct
junction above the furnace. Most central air conditioners are connected to a
home's forced - air distribution system. Thus, the same motor, blower, and
ductwork used for heating are used to distribute cool air from the air
conditioning system. When a central air conditioner is operating, hot air inside
the house flows to the furnace through the return - air duct. The hot air is moved
by the blower across the cooled evaporator coil in the plenum and is then
delivered through ducts to cool the house. When the air conditioner works but
the house doesn't cool, the problem is probably in the distribution system. Both
the evaporator and the condenser are sealed. Therefore, a professional service
person should be called for almost any maintenance other than routine cleaning.
Central air conditioners should be professionally inspected and adjusted before
the beginning of every cooling season.
Caution:

Before doing any work on an air conditioning system, make sure the
power to the system, both to the condenser and to the evaporator assembly, is
turned off.
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UNIT 6: HEAT PUMPS AND HEAT RECOVERY
Ma bai: MD26 - 06
PART 1: READING COMPREHENSION:
1.1. Reading text: Air - conditioning:

Where heat transfer is taking place at the saturation temperature of a fl uid,
evaporation or condensation (mass transfer) will occur at the interface,
depending on the direction of heat flow. In such cases, the convective heat
transfer of the fluid is accompanied by conduction at the surface to or from a thin
layer in the liquid state. Since the latent heat and density of fl uids are much
greater than the sensible heat and density of the vapour, the rates of heat transfer
are considerably higher. The process can be improved by shaping the heat
exchanger face (where this is a solid) to improve the drainage of condensate or
the escape of bubbles of vapour. The total heat transfer will be the sum of the
two components. Rates of two - phase heat transfer depend on properties of the
volatile fluid, dimensions of the interface, velocities of fl ow and the extent to
which the transfer interface is blanketed by fl uid. The driving force for
evaporation or condensation is the difference of vapour pressures at the
saturation and interface temperatures. Equations for specific fluids are based on
the interpretation of experimental data, as with convective heat transfer. Mass
transfer may take place from a mixture of gases, such as the condensation of
water from moist air. In this instance, the water vapour has to diffuse through the
air, and the rate of mass transfer will depend also on the concentration of vapour
in the air. In the air — water vapour mixture, the rate of mass transfer is roughly
proportional to the rate of heat transfer at the interface and this simplifi es
predictions of the performance of air - conditioning coils.

PART 2: LANGUAGE WORK:
* Task 1: Cause and effect expression:

Study this sentence:

Insulation breakdown leads to short circuits:

This sentence contains a cause and an effect. We can link a cause and an
effect as follow:
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Cause Effect
' causes
Insulation results in SI'IOI't'
breakdown produces circuits
leads to
gives rise to
is-the-catse-of

We can also put the effect first:

Effect Cause
Short Are caused by Insulation
circuits result from breakdown

arise from

are the effect of

are the result of

are the consequence of
are due to

When a cause has several effects or when an effect has a number of
possible causes, we put CAN or MAY before the causative expression.

Example:

Sparking MAY be caused by worn brushes.

Sparking CAN be caused by a worn commutator.

Similarly, instead of THE cause/ effect/ result/ consequence of, we write
ONE cause/ effect/ result/ consequence of.

Example:

Worn brushes are ONE cause of sparking.

A worn commutator is ONE cause of sparking.
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Now match these cause and the effect pairs. Then link them using
expressions given above. Write 2 sentences for each example, 1 with cause first

and the other with effect first.

Cause Effect

1. glare arcing across the points

2 . eddy currents power losses in transformers

3 . excessive heat serious accidents

4 . faulty soldering breakdown of the motor

5 . speaking discomfort to the eyes

6 . failure of a point capacitor damage to semiconductors

7 . exceeding the motor rating bad joints

8 . faulty earth connections interference in receivers
* Task 2: Rewrite the following description, using cause and effect expression.
(Homework):

overrunning insulation blown fuses
a motor breakdown
excessive heat short circuits

* Task 3: Descri me clause

Study this list of events in the manufacture of carbon resistors.



51

Ceramic
element
musirl g — —]
et | S0
- |
2. The ends of the element are spayed with
1. The resistive is element is inserted metal.
into the ceramic housing.
3. End caps and leads are forced on to the 4. The ends of the resistor are sealed.
sprayed ends.

We can show that event 2 follow event 1 by using sequence word FIRST,
THEN.

Example:

FIRST the resistive element is inserted into the ceramic housing. THEN
the ends are sprayed with metal.

We can also show the sequence using the time clauses.
Example:

AFTER THE RRESISTIVE ELEMEMT IS INSERTED IN A CERAMIC
HOUSING, the ends are sprayed with metal.

BEFORE THE END OF THE ELEMENT ARE SPRAYED WITH
METAL, it is inserted into the ceramic housing.

The part of each sentence in capitals is a time clause.

Time clause can also put last in the sentence. When this happens, there is

no comma between the time clause and the rest of the sentence.
Example:

The ends of the element are sprayed with metal after it is inserted into the
ceramic housing.

Now write sentences linking these events with time clause using the time
word given.
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* Task 4: Put these events in sequence with the help of the diagram.
(Homework):

oscillator
acceptor mixer intermediate detector audio
circuit | —  frequency | —1 amplifier
amplifier

(a)  the signal is again amplified
(b)  the desired signal is fed to the acceptor circuit
(c)  the signal is amplified
(d) the signal is fed to a loudspeaker
(e) the signal is mixed with a signal from the oscillator to give a standard
intermediate frequency
(f)  the signal is rectified by the detector.
* Task 5: Describing sequence: Reduced time clauses:

We can show that event 2 follows event 1 using a time clause:

After the cell is sealed, it is cased with a metal skin.

The subject of the time clause, the sell, is the same as the subject of the
main clause, i¢. When this happens we can rewrite the time clause using the —
ING part of the verb.

After being sealed, the cell is cased with a metal skin.

Rewrite these sentences by reducing the time clause in all those ones
where both subjects are the same. Not all the time clause can be reduced.

1. After the resistors are sorted, they are marked to indicate their
values.

2. Before you service an oscilloscope, you should discharge all large
electrolytic capacitors.

3. Immediately after the pulse is transmitted, the antenna switch is

closed to the receiver.
4. Before the signal is applied to the Y plates, it must be amplified.
5. The signal is amplified after it is rectified.
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Before the operator signals off, he repeats his call sign.

* Task 6: Link pairs of instructions, using reduced time clauses. (Homework):

Example:

1. Switch off the main supply.

2. Remove the fuses.

— Having switched off the main supply, remove the fuses.

1. Set the controls in the recommended positions.

2. Switch on.

3. Allow a few minutes to warm up.

4, Advance the brightness control until the trace appears.
5. Centralize the trace with the X and Y shift controls.

6. Adjust the focus control for a clear, sharp trace.

7. Switch to the ac input.

8. Connect the input leads.

9. Increase the Y gain control to obtain a convenient size of waveform.

10. Adjust the time base controls to obtain a clear waveform.
PART 3: FURTHER READING:

Global warming is possibly the most severe environmental issue faced by
civilization today. The risk posed by its effects has been described in terms of
environmental disaster due to huge future climate changes. Global warming is
the increasing of the world’s temperatures, which results in melting of the polar
ice caps and rising sea levels. It is caused by the release into the atmosphere of
so - called "greenhouse gases, which form a blanket and refl ect heat back to the
earth’s surface, or hold heat in the atmosphere. The most infamous greenhouse
gas is carbon dioxide (CO,), which once released remains in the atmosphere for
500 years, so there is a constant build - up as time progresses. The exact extent
of the contribution arising from man’s activities may be uncertain, but in any
case it is vital to keep it to a minimum and conserve fossil fuel reserves, i.e.
minimize greenhouse gas emissions. A major cause of CO, emission is in the
generation of electricity at power stations. The CO, emission factor (kg of CO,
emitted per kWh of electricity supplied) is dependent on the UK fuel mix for
electricity generation. For coal - fi red power stations, the fi gure is relatively
high, for gas - fi red stations it is lower and for hydroelectric, wind power or
nuclear stations it is zero. Electricity suppliers may claim various mixes of
generation type and hence differing emission factors, but the best presently
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available average UK fi gure is 0.422 kg CO,/kWh (TEWI Guidelines,
IOR/BRA). This value is an average of predicted values for 2005 and 2010. It is
estimated that refrigeration compressors in the UK consume 12.5 billion kWh
per year. The global warming potential (GWP) of a gas may be defi ned as an
index comparing the climate impact of its emission to that of emitting the same
amount of carbon dioxide. The integrated effect over a fi xed time allows for
time decay of the substance. A time horizon of 100 years is usually adopted,
although this is much less than the lifetime of CO, in the atmosphere. The
refrigerant only affects global warming if released into the atmosphere.
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UNIT 7: GETTING A JOB
Ma bai: MD26 - 07
I. JOB TITLE:

Sau khi tOt nghi€p, cdc ban cé thé€ xin viéc 3 cO quan nha nudc (state
company), cong ty tU nhan (private company), cong ty lien doanh (joint
venture), truOng hoc (school) hodc tU md& doanh nghi€p riéng (self -
employed). DUGi day 12 mOt sO nghé cu th€ ma cic ban c6 thé lam trong
tuong lai.

Automation Engineer

Electricity Control Engineer

Electricity System Engineer

Electrical Equipment Engineer

Electrical Measure Engineer

Electrician

1. Which job do you want to be?

2. Where do you like working?

IT1. READING:

Qua trinh xin vi€c bat dau t lic ban quan tim tim doc nhitng quang
cdo tuy€n dung trén bio hodc niém yét tai tru s& cic vin phong gidi thiéu
vi€c 1am, hodc tai phong t& chlc cla cong ty ban mudn du tuyén. Ban ciing
c6 th€ tham gia vao cic hbi trg viéc 1am (thuOng dudc t0 chlc vao dip cic
ban tOt nghi€p ra trudng). Dudi day 1a mOt qudng cdo tuyén dung trén bio
(job ad). Hay dOc va trd 10i cdc cau hdi dudi day:

1. What job is it for?

Where will the person work?
How old is the person?
What qualification, experience will the person need?

Sk we

If you are interested in this position, what do you have to do?

“Wanted a skilled electrical engineer for a large engineering/electronics
company to be built in the industrial complex in Gia Lam - Ha Noi.

Candidates must have a good degree in electricity and sufficient practical
experience. Minimum age 23 years. Apply stating full particulars regarding,
age, experience, salary expected to National Industrial Complex, Gia Lam - Ha
Noi within 10 days.”
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III. WRITING: APPLYING FOR A JOB:

Dudi day 12 mOt mau thu xin viéc cu thé. Hay doc va trd 10i cdc cau

hoi sau do:

2

15 Hang Dao
Ha Noi,Viet Nam
20 August 2004
The Advertiser,
National Industrial Complex
Gia Lam, Ha Noi

Dear Sir,
I am writing to apply for the post of an electrical engineer advertised in
“Labour” on the 19 August 2010.
I graduated from HAUI in June 2011, with a Diploma in Electrical
Engineering. While in college, I did a part-time job as electrician for Rang
Dong Lighting Company. Along with it, I was repairing appliances for some
households when they required.
Concerning my language ability, I am good at English, and currently I am
following an English class in the evening language centre. I also have
computer skills in Word and Excel. I am hard working, creative and ready to
travel away for work if required.
A copy of my curriculum vitae is enclosed giving further details and
testimonial from HIC relating to my character and proficiency in studies.
I hope to hear from you soon, and to be given the opportunity to present
myself at an interview.

Yours respectfully,

Nguyen Thanh Binh

How many main parts are there in an application letter?
Who write this letter?

Who will the letter be sent to?

What is the post applied?

AW N =
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5. Underline the sentences or words which can be changed to suit you.
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CURRICULUM VITAE
Name: Nguyen Thanh Binh
Day of birth: 26 May 1980
Address: 15 Hang Dao — Hanoi - Vietnam
Telephone: 04 857632
Nationality: Vietnamese
Marital status: single
Education:
19....to 19.....: Tran Phu High School
19....to 20.....: Ha Noi Industrial College(Electricity Department)
2000 — present: graduated from HIC
Qualification:
Degree in electricity, Ha Noi Industrial College
C level certificate: English, Computer
Extra - curricular:
Captain - College Volleyball
President - College Union
Interests:
Music (country folk songs and foreign music)
Volleyball, Basketball and Swimming
Structure of an application:

The address of the writer

The date of writing the application
The name and address of the employer
The salutation

The introductory or opening paragraph
The body of the application

The concluding paragraph

The subscription

The signature.

WXk W =

TASK:
Write an application for yourself (Use the letter above as a model )

.............................................................................

.............................................................................



IV. SPEAKING: WORK IN PAIRS:

Sau day 1a mOt s cau hdi thuOng gap khi ban dugc mdi phdng van xin
vi€c. Hai ngu0i lap thanh mOt nhém, hoan thanh cdc cau hdi sau. Sau d6, mOt
ban hdi, ban kia trd 18i cau hoi.

1. When / you / leave /college (university)?

You / married?

Where /you /live?

You/tell me / family?

You / work / factory?

You / speak / foreign language?
You / play /sport?

You/go / ever /aboard?

. How much /salary /you / expect?
10. What /your ambition / future?
11. What/your career objectives (muUc tiéu nghé nghi€p)
12. You mind/travel/away for work?

00N U R W
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