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CHAPTER ONE
(( Electronic))

Capacitor
"

A capacitor (formerly known as condenser) is a device for storing eectric charge. The forms of practical capacitors

vary widely, but all contain at least two conductors separated by a non-conductor. Capacitors are used as parts of
electrical systems, for example, consist of metal foils separated by alayer of insulating film.
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A capacitor is a passive electronic component consisting of a pair of conductors separated by a dielectric

(insulator). When there is a potential difference (voltage) across the conductors, a static electric field develops

across the dielectric, causing positive charge to collect on one plate and negative charge on the other plate. Energy

is stored in the electrostatic field. An ideal capacitor is characterized by a single constant value, capacitance,
measured in farads. Thisistheratio of the electric char ge on each conductor on the potentia difference between them.
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Capacitors are widely used in electronic circuits for blocking direct current while allowing alternating current to

pass, in filter networks, for smoothing the output of power supplies, in the resonant circuits that tune radios to
particular frequencies and for many other purposes.
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The capacitance is greatest when there is a narrow separation between large areas of conductor, hence capacitor
conductors are often called “plates’. In practice the dielectric between the plates passes a small amount of leakage
current and also has an electric field strength limit, resulting in a breakdown voltage, while the conductors and
leads introduce an undesired inductance and resistance.
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‘ Seriesand parallel circuits
SRR

- For capacitorsin parallel

S i
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Capacitors in a paralel configuration each have the same applied voltage. Their capacitances add up. Charge is
apportioned among them by size. Using the schematic diagram to visualize parallel plates, it is apparent that each
capacitor contributes to the total surface area.

Ceq=C1+Co+--+Cy
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- For capacitorsin series

Connected in series, the schematic diagram reveals that the separation distance, not the plate area, adds up. The
capacitors each store instantaneous charge build-up equal to that of every other capacitor in the series. The tota
voltage difference from end to end is apportioned to each capacitor according to the inverse of its capacitance. The
entire series acts as a capacitor smaller than any of its components.
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Capacitors are combined in series to achieve a higher working voltage, for example for smoothing a high voltage
power supply. The voltage ratings, which are based on plate separation, add up. In such an application, severa
series connections may in turn be connected in parallel, forming a matrix. The goa is to maximize the energy
storage utility of each capacitor without overloading it. Series connection is also used to adapt electrolytic
capacitors for AC use.
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‘ Diode

N

In electronics, a diode is a two-terminal electronic component that conducts electric current in only one
direction. The term usually refers to a semiconductor diode, the most common type today. This is a crystalline
block of semiconductor material connected to two electrical terminals. A vacuum tube diode (now little used
except in some high-power technologies) is avacuum tube with two electrodes; a plate and a cathode.
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CHAPTER TWO
(( Power Systems))

‘ Underground Distribution

Much new distribution is underground. Underground distribution is much more hidden from view than over head
circuits and is more reliable. Cables, connectors, and installation equipment have advanced considerably in the last
quarter of the 20th century making under ground distribution installations faster and less expensive.
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‘ Applications

One of the main applications of underground circuits is for underground residential distribution (URD),
underground branches or loops supplying residential neighborhoods. Utilities also use underground construction
for substation exits and drops to padmounted transformers serving industrial or commercial customers. Other uses
are crossings: river crossings, highway crossings, or transmission line crossings. Underground construction widely
used for decades in cities - now appears in more places.
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Underground construction is expensive and costs very widely. Table 1 shows extracts from one survey of costs
done by the CEA; the two utilities highlighted differ by afactor of ten. The main factors that influence underground

costs are:
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- Degree of development: Roads, driveways, sidewalks and water pipesthese and other obstacles slow

construction and increase costs. Soil condition - Rocks and frozen ground increase overtime pay for cable crews.

- Urban, suburban, or rural: Urban construction is more difficult not only because of concrete, but also because

of traffic. Rural construction is generally the least expensive per length, but lengths are long.

- Conduit: Concrete-encased ducts cost more than direct-buried conduit, which cost more than preassembled
flexible conduit, which cost more than directly buried cable with no conduits.
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TABLE 1. Comparison of Costs of Different Underground Constructions at Different Utilities.

Utility Construction ftia
TAU Rural or urban, 1 phase, #2 Al, 25 kV, trenched, direct buried 6.7
Rural, 3 phase, #2 Al, 25 kV, trenched, direct buried 134
Urban commercial, 3 phase, #2 Al, 25 kV, trenched, direct buried 134
Urban express, 3 phase, 500-kcmil Al, 25 kV, trenched, direct buried 235
WH  Urban, 1 phase, 1/0 Al, 12.5 kV, trenched, conduit 84.1
Urban commercial, 3 phase, 1/0 Al, 12.5 kV, trenched, conduit 117.7
Urban express, 3 phase, 500-kemil Cu, 12.5 kV, trenched, conduit 277.4

a Converted assuming that one 1991 Canadian dollar equals 1.1 U.S. dollars in 2000.
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Cable size and materials - The actual cable cost is arelatively small part of many underground applications. A 1/0
aluminum full-neutral 220-mil TR-XLPE cable costs just under $2 per ft; with a 500 kemil conductor and a one-
third neutral, the cable costs just under $4 per ft.

Installation equipment - Bigger machines and machines more appropriate for the surface and soil conditions ease

installations.
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‘ Underground Residential Distribution (URD)

A classic underground residential distribution circuit is an underground circuit in a loop arrangement fed at each
end from an overhead circuit (see Figure 1). The loop arrangement allows utilities to restore customers more
quickly; after crews find the faulted section, they can reconfigure the loop and isolate any failed section of cable.
This returns power to all customers. Crews can delay replacing or fixing the cable until a more convenient time or
when suitable equipment arrives. Not all URD is configured in aloop. Utilities sometimes use purely radia circuits
or circuits with radial taps or branches.
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Padmounted transformers-step voltage down for delivery to customers and provide a sectionalizing point. The
elbow connectors on the cables (pistol grips) attach to bushings on the transformer to maintain a dead-front — no

exposed, energized conductors. To open a section of cable, crews can simply pull an elbow off of the transformer
bushing and place it on a parking stand, which is an elbow bushing meant for holding an energized elbow connector.
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Elbows and other terminations are available with continuous-current ratings of 200 or 600 A (IEEE std.
386-1995). Load-break elbows are designed to break load; These are only available in 200-A ratings. Without
load-break capability, crews should of course only disconnect the elbow if the cable is deenergized. Elbows
normally have atest point where crews can check it.
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FIGURE 1. An example front—lot underground residential distribution (URD) system.
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The interface between the overhead circuit and the URD circuit isthe riser pole. At the riser pole (or adip pole
or smply a dip), cable terminations provide the interface between the insulated cable and the bare overhead
conductors. These pothead terminations grade the insulation to prevent excessive electrica stress on the
insulation. Potheads also keep water from entering the cable, which is critical for cable reliability. Also at theriser
pole are expulsion fuses normally in cutouts. Areas with high short-circuit current may also have current limiting
fuses. To keep lightning surges from damaging the cable, the riser pole should have arresters right across the
pothead with aslittle lead length as possible.
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Underground designs for residential developments expanded dramatically in the 1970s. Political pressure coupled
with technology improvements were the driving forces behind underground distribution. The main developments —
direct-buried cables and padmounted transfor mers having load break elbows — dramatically reduced the cost of
underground distribution close to that of overhead construction. In addition to improving the visual landscape

underground construction improves reliability. Underground residential distribution has had difficulties,
especially high cable failure rates. In the late 1960s and early 1970s, given the durability of plastics, the

polyethylene cables installed at that time were thought to have alife of at least 50 years. In practice, cablesfailed at
amuch higher rate than expected enough so that many utilities had to replace large amounts of this cable.
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According to Boucher (1991), 72% of utilities use front-lot designs for URD. With easier access and fewer trees
and brush to clear, crews can more easily install cables along streets in the front of yards. Customers prefer rear-lot
—service, which hides padmounted transformers from view. Back-lot placement can ease siting issues and may

be more economical if lots share rear property lines. But with rear-lot design, utility crews have more difficulty
accessing cables and transformers for fault location, sectionalizing, and repair.
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Of those utilities surveyed by Boucher (1991), 85% charge for underground residential service, ranging from
$200 to $1200 per lot (1991 dollars). Some utilities charge by length, which ranges from $5.80 to $35.00 per ft.
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‘ Status of €ectric motors

Comparison of power frequency (50 or 60 Hz) cage IMs, PMBMs and SRM rated up to 15 kW is shown in table
1. In general, IMs have poor performance a low speed. PMBMs are the highest power density and highest
efficiency at low speed. The SRM technology is still not as mature as other traditional type of electric machines.

There are few mass production applications of SRM s so far, e.g., Maytag ® washing machines.
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1) A.C. motors

cage IMs have been the most popular electric motors in the 20th century. Recently, owing to the progress made in
the field of power electronics and control technology, their application to electromechanical drives has significantly
increased. The rated output power ranges from 70 W to 500 kW (up to 19 MW for ship propulsion), with 75% of
them designed with four-pole stators. The main advantages of cage IMs (Fig. 2) are their simple construction, low
price, smple maintenance, no commutator or ship rings, low torque ripple and low sound power level. The drawbacks
are their small air gap, poor performance at low speeds, torque proportiona to the voltage squared, possibility of
cracking the rotor bars due to hot spots at plugging and reversal and sensitive to voltage drop and lower efficiency
and power factor than those of synchronous motors. Over 10% of application use some type of electronic controller
either in the form of solid state soft starters or frequency inverters.
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Synchronous motors have severa advantage in comparison with IMs such as controllable power factor -
proportionality between the torque and input voltage, speed dependent only on the input frequency and number of
poles, larger air gap and better adaptation to pulsating load torque. Synchronous motors can operate with unity
power factor and even deliver the reactive power to the supply system (power factor correction). Their drawback is
much higher price than that of induction motors and maintenance of the brush dliding contact in the case of

electromagnetic brush exciter. The largest synchronous motors for refrigeration
compressors in liquefied natural gas (LNG) plants are rated at 32 to 80 MW
and 3600 rpm. A large synchronous motor rated at 55 MW was installed by
ABB in Sasol planet Secunda, south Africa, in 2002. Synchronous motors
with rare-earth PM excitation are the most efficient classical motors and
have the highest power density (output power-to-mass or output power-to-
volume) or the highest torque density.
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Figure 2
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Figure 3. Magnetic energy of PM materials.
PM 5lg0 (cmmblsno 55,0 . 17 i
2) Brushless PM motors
Availability of high energy density rare earth SmCo in the 1970s and NdFeB since 1983 was a breakthrough in PM
machine technology and their performance. Today, the energy density of NdFeB PMs exceeds 400kJm? (Fig.3).



@ 88 g1 ol 35 5 4y Gy sl ko Chapter Three: Machines

Figure 4. Four-pole PMBM with 36 stator slots.
Image has been produced with the aid of
SPEED software, University of Glasgow, U.K.

Rare- earth PMs improve the output power-to-mass ratio, efficiency, dynamic performance, and reliability. The
prices of rare-earth PMs are also dropping, which is making these motors more popular. A PMBM has the
magnets mounted on the rotor and the armature winding mounted on the stator (Fig. 5). In a D.C. commutator
motor the power losses occur mainly in the internal motor with the armature winding which limits the heat
transfer through the air gap to the stator and consequently the armature winding current density (Table 2). In
PMBMs, al power losses are practically dissipated in the stator where heat can be easily transferred through the
ribbed frame or, in larger machines, liquid cooling systems, e.g., water jackets can be used.
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The PMBM motor shows more advantages-than its induction or synchronous reluctance counterparts in motor
sizesupto 10 - I5 kW (Table 1). The largest commercially available motors are rated at least at 750 kW (1000 hp).
There have also been successful attempts to build rare-earth PMBM rated above 1 Mw in Germany and 36.5 MW
PMBM by DRS Technologies, Parsippany, NJ, U.S.A.

The armature winding of PMBMs is usually distributed in dots. when cogging (detent) torque needs to be
eliminated, slotless winding are used. In comparison with slotted winding, the sotless windings provide higher
Efficiency at high, lower torque ripple and lower acoustic noise. On the other hand, slotted motors provide higher
torque density, higher efficiency in lower speed range, lower armature current and use less PM material.
Participation of PMBMs (Fig. 5) in the overall electric motor market is soaring.
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Figure 5. Growth of d.c. brushless motor market. Souce SRC advisory Group
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Che I nternet
——

The Internet is a worldwide network of computers and computer networks that can communicate with each other
using the Internet Protocol. Any computer on the Internet has a unique |P address that can be used by other
computers to route information to it. Hence, any computer on the Internet can send a message to any other
computer using its IP address. These messages carry with them the originating computer's | P address allowing for
two-way communication. The Internet is thus an exchange of messages between computers.
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As of 2008, an estimated 21.9% of the world population has access to the Internet with the highest access rates
(measured as a percentage of the population) in North America (73.6%), Oceania/Australia (59.5%) and Europe

(48.1%). In terms of broadband access, |celand (26.7%), South Korea (25.4%) and the Netherlands (25.3%) led
theworld.
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The Internet works in part because of protocols that govern how the computers and routers communicate with each
other. The nature of computer network communication lends itself to alayered approach where individual protocols
in the protocol stack run more-or-less independently of other protocols. This alows lower-level protocols to be
customized for the network situation while not changing the way higher-level protocols operate.
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( Definitions

Or—

Access: approach; entry SLal b (39 (wyiws 50 1 gl
- database software manufactured by Microsoft Conl 0y a5l Cdlug,ole &8 18 Lawgs a5 Sledlbl oKL 15800 55
ACM: Asssociation for Computing Machinery S 55 golS YT puilo (pos

international organization devoted to promoting information technology and serves as a professional society for
people working in the field of information technology
Sleas aiS oo JI5 Sledlbol (6,53 aie) ;o a5 (g0l 8l 4y (glad > ezl lgie 4y g 00 ool Lolaisl DleMbl (5,5l i )| 4y a5 Madliy olojles

A8 o 4l
Amplifier By 0SS Cy ol
device which amplifies or increases (power, current, etc.) (038 5 Ol c9,m) AB3 o il 38l b oiS o Cugis 4 (glabiwy
AMPS: Analog Mobile Phone System SIUT ol yod (2l potaansns

(Telecommunications) most widely-used standard for analog cellular communications (basis of the cellular phone
industry in the United States)

(oo SV 3 s st il Canio lsl) ST ol e (52l bl )| (gl bl (s 550,18 5 (SbL3 )| ol s

Analog StT
changing in a continuous manner relative to another quantity Qg O ygods 300 Hl0ie ) oo ks
ARPANET: Advanced Research Projects Agency Sliaos axd iy slwoggp uiliT iedly T

wide area computer network established in 1968 that primarily connected universities and research centers,
predecessor of the Internet
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Atmosphere (g )Lzd axly o> dgn) phummod]
- layer of gases surrounding the earth graph signals ooy LS la JuKw oaisS ablsl slal8 51 slayy
Attenuation: reduction; weakening; decrease it o | g (B (HI8]y) Zlgol @ yu8 Sl izgo 555 i lw 8

weakening of asignal asthe length of anetwork cable increases
bor Gl Gl RIS Jsb a5 (28 JiSw SG cina
Bluetooth Sgigly

open specification for short-range wireless communication between various types of communication devices (such
as cellular telephones, pagers, hand-held computers, and PCs)
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Broadband Wb sl
having awide frequency range ol 3 5l g azels il
Broadcasting station (iky) 931y 0S|

radio or television station through which information and entertainment are conveyed and transmitted to the public
in practically every country around the world
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Caller: visitor saiiS a3k touds ) luwe

one who calls on the telephone Njee ali a5 S
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Channel Jus
- convey through a particular medium e g o b ) Ui
Coaxial cables s97end LSS o sl LS

coaxial cableisused asatransmission line for radio frequency signal.
P9 ge oolitnl (pg3l) (S JUSew JUSl b (lsis @ oS e B

Communication: transfer, passing along, lie g Sledbl Aol il |
exchange of information or idesas; ol ke b sledl Jobs
Continents o,

any of a number of large continuous land masses (usually considered to be 7: Europe, Asia, Africa, North America,
South America, Australiaand Antarctica)
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Contract: agreement, pact B3lg 1oyl
- create aformal agreement oy oy s o g e
Crosstalk: informal conversation, chat Co oy b el Joliie dndSo

- (Telecommunications) interference caused by the mixing of two frequencies that are traveling on different
channels (as on atelephone or radio)
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Dial 50 slouh Ao (438 5 0 ylocs
- place atelephone call by pressing buttons or turning adial S0 les (il 2 b g bacSs 8 8 aliwg 4 (il Cumo 4 pladl
Digital: using numbers, with numbers, slael b olael 5l osliinl o Jlnzs s
Drumbeats: sound or beat of adrum 2N R B PO PR VSN W 2P PR
Electrical R JPRE Wgtin]
- of or pertaining to electricity oy iS04 gy o b
Electricity By Ay S|

type of energy which results from the existence of charged particles (used to produce light, heat, etc.)

(50 o3liinl 008 5 Lo )5 )53 0o (sl 9) Db oe Jolo o)k D)3 3529 5l aS (655 5l (258

Electromagnetic b Uiko g yisJ|
pertaining to magnetism produced by electrical currents .sgs oo adgs (So x5S logyb o alwg 0 45« cuablize (59,05 4 diuly
Electronics i g S (S g 4|
of or pertaining to electronics; of or pertaining to electrons o yg,iSl s bogyye b 5l ey xSl s bogoye b
Ether net 6y
standard technology for local area networks (aill)) e slaaSiss glp o lailanl 5540925
FM: Frequency Modulation (il 38 (ygum¥ go) (g0l (il

modulation of the frequency of awave; broadcast system which uses this modul ation method
S (oo 0oLl (gVgie (g, 5l AT i s i@ae o S B g Yge
Freespace S slad

- available space on adisk for storing additional files Slal Sledlbl 0,53 gl Suws Ko 40 9290 (sliad
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1) stated / explicit ~ 2) implied/ implicit ~ 3) restated 4 referent 5) mainidea
6) inference 7) negative form 8) vocabulary  9) title 10) organization
John likes to go to the mountains on Saturdays. He likes to spend one day a week outside the city. He thinks that
the air in the city is dirty and full of smoke but that in the mountains you get clear, fresh air. “Climbing is also a
very good exercise’. He says “ This program is very valuable.” On Saturdays he wakes up very early in the morning
when it is still dark. He usually takes a knapsack full of the things he needs. He often takes canned food, and some
fruit. In winter he also takes some warm clothes with him. John doesn’t like to go to the mountains alone. He
spends most of the day in the mountains. He has lunch there, and after taking a rest, he returns home in the
afternoon. When he comes home, he is very tired. He prefers to take a shower, have a small dinner, and go to bed
early. In the morning of the next day, he is happy and ready to start work.

Stated / Explicit / Questions i NolS g cpivgy ¥ Igm =)
Debee grbre i dS Gl (S ar s cal cdlae S0 Jl5e JSS ¢ ool I3 55

1) The passage (text) statesthat ... 2) It isexplicitly mentioned that, ...

3) Thetext saysthat ... 4) It is stated in the text (passage) that ...

alox lon Uids o 1ens g0l Solis Cenl Sg2g0 (o 40 43T b Jlgw 515 (o 45 S a5 @XPlICIE Y5 40 o555l (sl 1559700
ol 00 )‘)SJ

2. Example 6: Thetext statesthat John ......... .

1) goes swimming on Saturday 2) climbs the mountains on Saturdays
3) climbs the mountains on Fridays 4) goes out every day

cdlas 0,8 Lasine 5l SCANMNING e 5 e 5l (S il o g SKIMMING oS L asdl e Jol o 4 axg5 b «V» a0 35 igemly |ZI
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Implied / Implicit Questions o Y Mg Y
Sloie e 55 g ye MalS JSb 4 5 il g e job 4 a5 wiied i JLio 4 b ia iz Ygens w5 oo solital oby SVl w565 |
g o 3T 55 sl e L Vgons 5 wiloas
1) Itisimplied in the text that 2) According to the passage ...
3) The writer impliesthat ... 4) Which oneis (not) implied in the text ...
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Wiy Jseome slaaler 08 E3 Jseome 5 psle slaaber 4 anles SCAN | laasy 5 Ssoss iMplied w¥lse & oS5l ¢ln iss9lob
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2. Example 7: Which oneisimplied in the text?

1) John wakes up early morning. 2) John spends most of the day in the mountain.
3) He says climbing is very tiring. 4) He goes to the mountains with his friends.
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72 Example 8: Why climbing is valuable for John?

1) It isfull of smoke. 2) itisgood for his health.
3) The mountain isvery clear. 4) Thecity isvery crowded.
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7= Example9: "There" inline6refersto ............ .
1) most of the day 2) mountains 3) lunch in the montain 4) taking arest
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AL e 0, Ll MOUNEAIN & 5 cusl 5 o3 theEre 51 LS e 0 5,190

Main |dea kol onyl WY1 =0
b oo laml o (Lol oyl o)lge el jo .08 o (lgie 1) e (5,150 5l ot g ol Ban oy 0,5 cop jo 1) e Lol plo Yw Main Idea
Dydse SO wly g mye seb 4 Jol SISL 0

gy )5 @ Gy lp g slad e

1) What is the main idea of the passage? 2) What's the writer's purpose?
3) The text mainly suggests that... . 4) What is the main topic of the passage?
2. Example 10: What isthe main | dea of the passage?
1) John isamountain climber. 2) Eating lunch in the mountain is good.
3) Climbing helps you get healthy. 4) Climbing is possible only on Saturdays.
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I nference/l nference Questions bl b JIgm —F
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1. You can infer from thetext............ .
2. The author / writer infersthat ...................

2. Example 11: You can infer from thetext that ........... .

1) John may cut the trees to make fire 2) John never goes out in winter days
3) John likes nature and environment 4) John hates people who smoke cigarette
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72 Example 12: Which oneis NOT understood from the passage?

1) John livesin acity. 2) John goes to work on the week days.
3) John might be more than 18. 4) John livesin the country.
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In the winter also takes some warm clothes with him. ol o Oy iy e 5o

09050 Ol sS 4 5 by uad Al ;0 ey 03950 055 4 o2 Gl 50 gl W oo (LS &S

Vocabulary o ile w¥lgw —A
oS Sl T sl 1) Jsles 0 5eSa0 5 Ml 5 09 oo aseie (slo3ly a5l b 958 oo 00xaS a3 (lodly 115 Ygone Y15 g5 ol 4
2. Example 13: Theword " canned” in line 7 isequal to:
1) very much 2) very little 3) cooked 4) solid
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Title Olee Yl -4
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2. Example 14: Which oneisthe best title for this passage?

1) How to climb the mountions. 2) Love of the mountions.
3) Take atrip to the country 4) John is a healthy man.
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7= Example 15: Which part of the text shows that John goes to the mountain in all seasons?
1 Line2 2) Linel 3) Line3 4) Line4
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Modern man, in spite of his superior scientific knowledge, often seems as supertitious as his ancestors. Astrology half —

billion dollar business. Intelligent persons still believe that lines on their plam or the arrangement of tea leaves in a cup
predict the future. Airplanes do not have arow of seats numbered 13, and buildings omit athirteenth floor.

Black cats, broken mirrors, and spilt salt create fear and anxiety in many people. And ouija boards continue to be a

popular pastime.
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I. Modern man seems as superstitious as his ancestors.
A. Astrology isahalf — billion- dollar business.
B. Intelligent persons till believe that lines on their plam or the arrangement of tealeavesin a cup predict the future.
C. Air planes do not have arow of seats numbered, 13 and buildings omit a thirteenth floor.
D. Black cats, broken mirrors, and split salt create fear and anxiety in many people.
E. Ouijaboards continue to be a popular pastime.
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From Italian we get such words as balcony, cavary, miniature, opera, and umbrella. Spanish has given us
mosquito, ranch, cigar, and vanilla. Dutch has provided brandy, golf, measles, and wagon. From Arabic we have
borrowed alcohol, chemistry, magazine, zenith, and zero.
And Persian has loaned us chess, checkers, lemon, paradise, and spinach. It is clear that English is alanguage. That
borrows freely from many sources.
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An octopus appears to be just a huge head with eight long fearful arms. Its head is soft and rubberlike. Its eyes stick
out on stalks so that it can seein al directions.
Its mouth is on the underside of its body and has powerful jaws shaped like a beak. The long arms, or tentacles,
have double rows of suckers. These can fasten onto objects with such suction that they cannot be pulled off.
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In certain accidents, if breathing stops, it is possible to save life by artificial respiration. This means that someone
else causes air to enter and leave a person’s lungs. The method of artificial respiration now recommended by the
U.S. Army, the Red Cross, and the Boy Scouts of Americais a method of mouth to mouth breathing. First place
the victim face up. Tilt his head back so that his chin is pointing upward. Next, if there is any foreign matter in his
mouth, wipe it out quickly with your fingers. Then, with your right-hand thumb, pull his jaw down to clear his
tongue from the air passage in the back of his mouth. With your left hand pinch his nostrils to prevent the air you
blow into his mouth from escaping through his nose. Now, place your mouth tightly over the victim’s and blow
into his mouth until you see chest rise. Remove your mouth, turn your head to the side and listen to the outrush of
air that indicates air exchange. Repeat blowing. For an adult, blow vigorously at a rate of about twelve breaths a
minute. For ayoung child, take relatively shallow breaths, at rate of about twenty a minute.



	1
	2
	3
	4
	5

