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LECTURE 
1.0 GASEOUS MIXTURES 
 
1.1 DEFINITION 
1.1.1 Pure Substance 

A pure substance is defined as a substance having a constant and uniform chemical 
composition. 
 
1.1.2 Homogeneous Mixture of Gases 

Any mixture of gases in which the constituents do not rennet chemically with one 
another and they are in a fixed proportion by weight is referred to as homogeneous mixture of 
gases and is regarded as a single substance. The properties of such a mixture can be 
determined experimentally just as for a single substance, and they can be tabulated or related 
algebraically in the same way.  Therefore, the composition of air is assumed invariable for 
most purposes and air is usually treated as a single substance. 
 
1.1.3 Mixture of Gases 

Mixture of gases is generally imagined to be separated into its constituents in such a 
way that each occupies a volume equal to that of the mixture and each is at the same 
temperature as the mixture. 
 
1.2 EMPIRICAL LAW FOR MIXTURES OF GASES 

Consider a closed vessel of volume V at temperature T, which contains a mixture of 
perfect gases at a known pressure.  If some of the mixture were removed, then the pressure 
would be less than the initial value.  If the gas removed was the full amount of one of the 
constituents then the reduction in pressure would be equal to the contribution of that 
constituent to the initial total pressure. This is not only applicable to pressure but also to 
internal energy, enthalpy and entropy. 
 
1.2.1 Dalton’s Law 

In a mixture of gases, each constituent contributes to the total pressure by an amount 
which is known as the partial pressure of the constituent. The relationship between the partial 
pressures of the constituents is expressed by Dalton’s law, as follows:  
The pressure of a mixture of gases is equal to the sum of the pressures of the individual 
constituents when each occupies a volume equal to that of the mixture at the temperature of 
the mixture.  

Dalton’s law is based on experiment and is found to be obeyed more accurately by gas 
mixtures at low pressures. By the conservation of mass: 
 m = mA + mB + mC + …….   or m = ∑mi     (1.1) 
By Dalton’s law 
 P = PA + PB + PC + …..….   or P = ∑Pi     (1.2) 
where mi  = mass of a constituent; and Pi = partial pressure of a constituent. 
 
1.2.2 GIBBS-DALTON LAW 

Dalton’s law was reformulated by Gibbs to include a second statement on the 
properties of mixtures. The combined statement is known as the Gibbs-Dalton law, and is 
stated as follows:  
The internal energy, enthalpy and entropy of a mixture of gases are respectively equal to the 
sums of the internal energies, enthalpies and entropies of the individual constituents when 

LECTURE NOTES 
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each occupies a volume equal to that of the mixture at the temperature of the mixture. This 
statement leads to the following equations. 
 mu = mAuA + mBuB + mCuC + ……. or  mu = ∑miui  (1.3) 
 mh = mAhA + mBhB + mChC + ……  or  mh = ∑mihi  (1.4) 
and ms = mAsA + mBsB + mCsC + …….   or  ms = ∑misi  (1.5) 
 
1.3 VOLUMETRIC ANALYSIS OF A GAS MIXTURE. 

The analysis of a mixture of gases is often quoted by volume as this is the most 
convenient for practical determinations. Considered a volume V of a gaseous mixture at a 
temperature T, consisting of three constituents A, B and C. Let each of the constituents be 
compressed to a pressure P equal to the total pressure of the mixture, and let the temperature 
remain constant. 
Partial pressure of A, 

V
TRm

P AA
A =  or  
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VP

m
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A
A =    

Also, the total pressure,  
A
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A =    

Therefore,  PAV = PVA    or  V
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A =  

In general, V
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P

V i
i =  or 

P
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V
V ii =       (1.6) 

and  ∑∑ = ii P
P
VV   since  ∑Pi = P,   

∑Vi = V           (1.7) 
Therefore the volume of a mixture of gases is equal to the sum of the volumes of the 
individual constituents when each exists alone at the pressure and temperature of the mixture. 
 
 
Mixtures of Perfect Gases 
Each of the constituents in the mixture is assumed to obey the perfect gas equation of state: 

for the mixture, PV = mRT or 
V

mRTP =  

for the constituent, PiV = miRiT or 
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i =  
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PP ii

i  
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that is, mR = ∑miRi             (1.8) 
since 
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R =   and  
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R o= , therefore, ∑=
i

oio
M

Rm
M

mR  and Eq. (1.8) becomes:   

∑=
i

i
M
m

M
m            (1.9) 

The ratio of mass (m) of a gas to its Molar mass (M) is defined as number of moles contain by 
the volume ot the gas, that is m/M = n and mi/Mi = ni. Substituting these in Eq. (1.9) we have:  

n = ∑ni  or n = nA + nB + nC + ……    (1.10) 
Therefore, the number of moles of a mixture is equal to the sum of the moles of the 
constituents. 
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1.4 THE MOLAR MASS AND SPECIFIC GAS CONSTANT 
 
  PiV = miRiT   or   PiV = niRoT      (1.11) 
 V ∑Pi  =  RoT ∑ni         (1.12) 
since ∑Pi = P,  and   ∑ni = n    
therefore, PV = nRoT         (1.13) 

This is a characteristic equation for the mixture, which shows that the mixture also 
acts as a perfect gas.  It can be assumed that a mixture of perfect gases obeys all the perfect 
gas laws. The relationship between the volume fraction and pressure fraction is obtained from 
ratio of Eq. (1.12) to Eq. (1.13): 
 

TnR
TRn

PV
VP

o

oii =  or  
n
n

P
P ii =      (1.14) 

Combination of Eq. (1.14) with Eq. (1.6) gives:   
 

V
V

n
n

P
P iii ==         (1.15) 

 In order to find the specific gas constant for the mixture in terms of the specific gas constants 
of the constituents, consider the following equations both for the mixture and for a 
constituent: 
for mixture,   PV = mRT   
for a constituent  PiV = miRiT    or  ∑PiV =  ∑miRiT  
then  V ∑Pi  =  T ∑miRi  
since ∑Pi = P,  PV = T ∑miRi  or  mRT = T ∑miRi 
therefore, mR =  ∑miRi   
 ∑= i

i R
m
m

R         (1.16) 

where mi/m is the mass fraction of a constituent. 
 
1.5 SPECIFIC HEAT CAPACITIES OF A GAS MIXTURE 
From the Gibbs-Dalton law, mu = ∑miui  
at constant volume, u = CVT 
Therefore, mCVT  = ∑miCViT   

mCV  = ∑miCVi or  CV  = ∑[(mi /m)Cvi]       (1.17) 
Similarly, mh  = ∑mihi 
at constant pressure, h = CpT   
Therefore, mCp  = ∑miCpi  or  Cp  = ∑[(mi /m)Cpi]     (1.18) 
From Eqs. (1.17) and (1.18) 
 Cp  – CV   = ∑[(mi /m)Cpi] – ∑[(mi /m)Cvi]  
 Cp  – CV   = ∑[(mi /m)(Cpi – Cvi )]    
Also, Cp  – CV   = Ri, therefore,  
 Cp  – CV   = ∑[(mi /m)Ri      
Recall Eq. (1.16),  ∑= i

i R
m
m

R , therefore, for the mixture: 

  Cp  – CV   = R     
This shows that the following equations can also be applied to a mixture of gases: 
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2.0 FUELS AND COMBUSTION 
In practical engines and power plants the source of heat is the chemical energy of 

substances called fuels. This energy is released during the chemical reaction of the fuel with 
oxygen. During combustion, the fuel elements combine with oxygen in an oxidation process 
which is rapid and is accompanied by the evolution of heat.  
 
2.1 FUELS 

A fuel is any substance which when ignited in the presence of oxygen or a substance 
containing oxygen such as air will liberate an appreciable quantity of heat energy. A fuel can 
be a solid, a liquid or a gas. It should be obtainable in abundant quantity, it should be 
relatively easy to handle and its combustion should allow satisfactory control. 

The vast majority of fuels are based on carbon, hydrogen or some combination of 
carbon and hydrogen called hydrocarbons. These C-H combinations occur as solids liquids 
and gases. Coal, oils and natural gas are natural fuels that were laid down many millions of 
years ago, so they are often called fossil fuels. 
 
2.1.1 Solid Fuel 

Coal is the most important solid fuel and the various types are divided into groups 
according to their chemical and physical properties. Most solid fuels are obtained by mining; 
they consist mainly of carbon, together with hydrogen, sulphur and some incombustible ash.  
According to their chemical and physical properties, those fuels are called anthracite, 
bituminous coal, brown coal, or peat. 
 
Analysis of Solid Fuels:  A solid fuel is analyzed on a mass basis. In practice two types of 
analysis of a solid fuel such as coal are employed.  They are ultimate analysis and proximate 
analysis. The ultimate analysis expresses the percentage by mass of the individual chemical 
elements in the solid fuel. These elements usually include hydrogen, carbon, sulphur and 
nitrogen. The proximate analysis gives the percentage composition by mass of coal into three 
main constituents namely: moisture, volatile matter and fixed carbon. 
 
2.1.2 Liquid Fuels 

Most liquid fuels are hydrocarbons, either saturated or unsaturated, which exist in the 
liquid phase at atmospheric conditions.  There is no clear-cut boundary between gaseous and 
liquid fuels, because the one can be transformed into the other by changing the temperature 
and pressure. Also, petroleum oils are complex mixtures of sometimes hundreds of different 
fuels, but the necessary information to the engineer is the relative proportions of carbon, 
hydrogen, etc as given by the ultimate analysis.  Examples of liquid fuels are petrol, kerosene 
and diesel oil. 
Analysis of Liquid Fuels:  The ultimate analysis is used to determine the various constituents 
of a liquid fuel. The analysis gives the percentage content by mass of the liquid fuel in terms 
of chemical elements such as carbon, hydrogen, sulphur and ash. 
 
2.1.3 Gaseous Fuels 

Gaseous fuels are chemically the simplest of the three groups. The main gaseous fuel 
in use occurs naturally but other gaseous fuels may be manufactured by the various 
treatments of coal. Examples of gaseous fuels are methane, butane, propane, ethane and 
producer gas. 
Analysis of Gaseous Fuels: The constituents of a gaseous fuel are usually analysed on a 
volume basis.  Such analysis is called volumetric analysis.  Since by Avogadro’s Hypothesis, 
equal volumes of all gases contain the same number of molecules, under the same conditions 
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of temperature and pressure, it follows that analysis by volume (volumetric analysis) is the 
same as analysis by mole (Molar analysis). 
 

V
V

n
n

P
P iii ==        (2.1) 

where Vi = volume of each constituent; V = total volume of all the constituents; ni = number 
of  moles of each constituent; n = total number of moles of all the constituents, Pi =
 partial pressure of each constituents; and P = total pressure of all the constituents. 
 
2.2 AIR 

For most combustion process, the oxygen is usually provided by atmospheric air. Air 
is mainly composed of oxygen, nitrogen and argon. The composition of air on a volume basis 
(or molar basis) is approximately 21% oxygen (O2), 78% nitrogen (N2) and 1% argon (Ar), 
the corresponding analysis on mass basis is 23.2% O2, 75.4% N2 and 1.4% Ar. For all 
combustion calculations, it is customary to treat the argon and other traces of inert gases as 
nitrogen so that the composition of air is as shown in Table 2.1: 
 
Table 2.1: The composition of air 

Air 
content 

Volume/Molar 
basis 
(%) 

Mass basis 
(%) 

Oxygen 21 23.3 
Nitrogen 79 76.7 

 
 1 mol O2 + 3.76 mol N2 = 4.76 mol air 

1 kg O2 + 3.29 kg N2 = 4.29 kg air 
 
 
2.3 COMBUSTION EQUATIONS 

The first step in the description of a combustion process is the formulation of the 
chemical equation which shows how the atoms of the reactants are re-arranged to form the 
products.  A chemical equation expresses the principle of the conservation of mass in terms 
of the conservation of atoms. Consider the chemical equation expressing the complete 
combustion of carbon and oxygen to carbon dioxide  

C + O2 → CO2.  
Then, 1 kmol of C + 1 kmol of O2 → 1 kmol of CO2  
  12 kg of C + 32 kg of O2 → 44 kg of CO2  
  0 volume of C + 1 volume of O2 → 1 volume of CO2  
The volume of carbon is written as zero since the volume of a solid is negligible in 
comparison with that of a gas. Consider incomplete combustion of carbon, which occurs 
when there is an insufficient supply of oxygen to burn the carbon completely to carbon 
dioxide.   

2C + O2  →  2CO   
or   2C + O2 + (79/21)N2 → 2CO + (79/21)N2  
i.e., 24 kg of C + 32 kg O2 + 105.3 kg of N2 = 56 kg of CO + 105.3 kg of N2  
If a further supply of oxygen is available, then the combustion can continue to completion. 

2CO + O2 + (79/21)N2 → 2CO2 + (79/21)N2  
By mass, 56 kg of CO + 32 kg of O2 + 105.3 kg of N2 = 88 kg of CO2 + 105.3 kg of N2  
or 1 kg of CO + (32/56)kg of O2 + (105.3/56)kg of N2 = (88/56)kg of CO2 + (105.3/56)kg of 
N2  
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2.4 STOICHIOME TRIC AIR- FUEL RATIO 
A stoichiometric mixture of air and fuel is one that contains just sufficient oxygen for 

the complete combustion of the fuel.    
Stoichiometric air fuel ratio (SAF): is the ratio of the amount of stoichiometric air to the 
amount of fuel in a combustion process.  
 

Fuel of   Amount
air etric stoichiomof   AmountSAF =        (2.2) 

Stoichiometric Air: This is the quantity of air which contains the minimum amount of 
oxygen theoretically required for complete combustion of the fuel. 
Excess Air: Any air in excess of the stoichiometric air is regarded as excess air. 
Actual Air: This is the sum of the stoichiometric air and excess air supplied to the fuel for 
complete combustion. 
Actual Air-Fuel Ratio (AAF): This is the ratio of this amount of actual air to the amount of 
fuel in a combustion process. 
Weak Mixture: A mixture of air and fuel which has excess supply of air is referred to as a 
weak mixture. 
Rich mixture: This is a mixture of air and fuel in which less than the stoichiometric air is 
supplied, that is, there is a deficiency in the amount of air hence some un-burnt fuel elements 
appear as products. In this case, the combustion is said to be incomplete. 
Percentage of Excess Air: The percentage of excess air is given by this following: 

%100×
−

=
SAF

SAFAAFAir Excess of  Percentage      (2.3) 

For example, a 20% excess air is equivalent to 120% stoichiometric air or 1.20 of 
stoichiometric air. 
For gaseous fuels the ratios are expressed by volume and for solid and liquid fuels the ratios 
are expressed by mass. Eq. (2.3) gives a positive result when the mixture is weak and a 
negative result when the mixture is rich. 
Mixture Strength: The mixture strengths is define as the ratio of stoichiometric air-fuel ratio 
to actual air-fuel ratio 
 %100×=

AAF
SAF StrengthMixture        (2.4) 

The result of Eq. (2.4) is less than 100% when the mixture is weak and greater than 100% 
when the mixture is rich.   
 
2.5 EXHAUST AND FUEL GAS ANALYSIS 

The analysis of the products of combustion may be quoted on a volume or a mass 
basis.  In either case, if the water vapour is assumed to be present as it is in the hot exhaust 
gases from an engine, the analysis is called a wet analysis. When the vapour is assumed to be 
condensed and removed, it is called a dry analysis. 
 
2.6 CALORIFIC VALUES OF FUELS 

The calorific value (also called heating value) of a fuel is the amount of heat energy 
liberated by the complete burning of a unit quantity of the fuel in air. Calorific values are 
normally expressed as kJ/kg of fuel, kJ/m3 of fuel or kJ/mol of fuel as may be found 
convenient. Two types of calorific value namely: the higher (or gross) calorific value and the 
lower (or net) calorific value are defined depending on the phase the H2O is present in the 
products of combustion. 
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The Higher Calorific Value: Is the calorific value of the fuel when the H2O in the products 
of combustion is present in the liquid phase. The higher calorific value is designated by the 
symbol HCV (kJ/kg) for solid and liquid fuels, and HCV (kJ/m3) for gaseous fuels. 
 
The Lower Calorific Value: Is the calorific value of the fuel when H2O in the products is 
present in the vapour phase. The lower calorific value is represented by the symbol LCV 
(kJ/kg) for solid and liquid fuels, and LCV (kJ/m3) for gaseous fuels. 
If mf = mass of a solid or liquid fuel (kg); and Vf = Volume of a gaseous fuel (m3), then the 
total heat liberated is given as: 
(i) For solid and liquid fuels: Qg = mf (HCV) and Qn = mf (LCV) 
(ii) For gaseous fuels:  Qg = Vf ( HCV ) and Qn = Vf ( LCV ) 
The higher calorific value is determined for a solid or liquid fuel in a bomb calorimeter where 
combustion occurs at constant volume and for a gaseous fuel, it is determine in a gas 
calorimeter at constant pressure by burning the gas in a stream of air under steady flow 
conditions.  Both the higher calorific value and lower calorific value are related by the 
following equations. 
(i) At constant volume (for solid and liquid fuels) 
 Qg,v = mf (HCV)v = mf (LCV)v + mcUfg  
(ii) At constant pressure (for gaseous fuels) 
 Qg,p = Vf ( HCV )p  =  Vf ( LCV )p  +  mchfg 
where mc is the mass of condensates/condensed water vapour per unit quantity of fuel (kg); 
Ufg and hfg are the latent heats of moisture formed by combustion at constant volume and 
constant pressure, respectively. 
Values of Ufg and hfg are retrieved from steam tables at a standard reference temperature of 
25oC. 
 
2.7 POWER PLANT THERMAL EFFICIENCY 
2.7.1 The Overall Efficiency  
This is a criterion of performance used to measure the proportion of the latent energy in the 
fuel that is converted to mechanical work. It is defined as the ratio of the net work output to 
latent energy of fuel. 

 
pn,

net

pg,

net
overall Q

 W
    

Q
 W

fuel ofenergy    Latent
 output   workNet or==η  

The overall efficiency can also be expressed as a product of combustion efficiency, ηcomb and 
the cycle efficiency, ηcycle. 
 
2.7.2 The Combustion Efficiency 

The combustion efficiency, ηcomb determines the proportion of latent energy of the 
fuel which is transferred as heat energy to the working fluid and is defined as the ratio of heat 
input to latent energy of fuel. 

pn,pg,
comb Q

 Q    
Q

 Q
fuel ofenergy    Latent

 fluid    workingto  d transferre  Heat or==η  

  
2.7.3 The Cycle Thermal Efficiency 

It is often called the thermal efficiency is a criterion of performance which determines  
how much of the heat input to a system undergoing a thermodynamic cycle is converted to 
net work output. It is defined as the ratio of the net work output to the heat input. 

 
Q

 W
fluid   workingto  d transferre  Heat

 output   workNet net
cycle ==η  
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Therefore, ηoverall = ηcomb x ηcycle 
 
 
 

3.0 AVAILABILITY OR EXERGY 
 
3.1 INTRODUCTION   

Availability or Exergy is a measure of the maximum useful work that can be done by 
a system interacting with an environment which is at a constant pressure Po and temperature 
To. The simplest case to consider is that of a heat reservoir (i.e. a heat source of infinite 
capacity and therefore invariable temperature) of temperature T. The maximum efficiency 
with which heat withdrawn from a reservoir may be converted into work is the Carnot 
efficiency. Therefore, the availability of a reservoir at T providing a rate of heat transfer Q, in 
surroundings at To, is Q(T – TO)/T. 
 
3.2 AVAILABILITY OF NON-FLOW SYSTEMS 

Consider a system consisting of a fluid in a cylinder behind a piston, the fluid 
expanding reversibility from initial conditions of P1 and T1 to final atmospheric conditions of 
P0 and T0. Imagine also that the system works in conjunction with a reversible heat engine 
which receives heat reversibility from the fluid in the cylinder such that the working 
substance of the heat engine follows the cycle 0-1-A-0 as shown in Fig. 3.1, where s1 = sA and 
T0 = TA. 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3.1: A reversible heat engine receiving heat from a cylinder  
 
The work done by this engine is: 
 
 – W = Q – T0 (s1 – s0)   
The heat supplied to the engine is equal to the heat rejected by the fluid in the cylinder. 
Therefore for the fluid in the cylinder undergoing the process 1 to 0, we have: 
 
 Q = (u1 – u0) + Wfluid 
 
 Wfluid = – (u1 – u0) + Q  
 
∴ Wfluid = (u0 – u1) + Q  
 
Therefore the total work output is given by (Fig. 3.1): 
 
 – Wfluid – W =  – (u0 – u1) –  Q + Q – T0 (s1 – s0)   

System 

Piston 

– Wfluid 
P0 

P0 

T0 (s1 –s0) 

Q 

– W 

P1

P0

T 

T1 

T0 

s0 s1 s

1

A
0
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or – Wfluid – W =  (u1 – u0) – T0 (s1 – s0)      (3.1) 
The work done by the fluid on the piston is less than the total work done by the fluid, –Wfluid, 
since there is work done on the atmosphere which is at the constant pressure P0. That is, 
 Work done by fluid on atmosphere,  
 

Watm = – P0 (V0 – V1)          (3.2) 
 
Therefore, work done by fluid = – Wfluid + Watm. 
 
Maximum work available  =  work done by fluid + Work done by engine 
    =  – Wfluid + Watm – W 
or  Max. work available  =  – Wfluid – W + Watm         (3.3) 
 
Substituting Eqs. (3.1) and (3.2)  in Eq. (3.3) we have: 
 
  Max. work available = (u1 + P0 V1 – T0 s1) – (u0 + P0 V0 – T0 s0)  

= a1 – a0              (3.4) 
Where a = u + P0V – T0 s and is called the specific non-flow exergy. 
 
3.3 AVAILABILITY AND STEADY-FLOW SYSTEMS 

Let fluid flow steadily with a velocity v1 from a reservoir to which the pressure and 
temperature remain constant at P1 and T1 through an apparatus to atmospheric pressure P0. 
Let the reservoir be at a height z1 from the datum, which can be taken at exit from the 
apparatus, i.e., z0 = 0. For a maximum work output to be obtained from the apparatus the exit 
velocity, v0, must be zero. It can be shown as for non-flow systems above that a reversible 
heat engine working between the limits would reject T0 (s1 – s0) units of heat, where T0 is the 
atmospheric temperature. 
Therefore, we have: 

Specific exergy = (h1 + ½v1
2 +z1g) – h0 – T0 (s1 – s0) 

In many thermodynamic systems the kinetic and potential energy terms are negligible, 
therefore,  

Specific exergy = (h1 – T0 s1) – (h0 – T0 s0)     (3.5) 
= b1 – b0            (3.6) 

where: h – T0 s   
Specific exergy can be written as; h1 – h0 + T0 (s0  –  s1)   
 
3.4 EFFECTIVENESS 

Instead of comparing a process to some imaginary ideal process, as is done in the case 
of isentropic efficiency, it is a better measure of the usefulness or effectiveness of the process 
to compare the useful output of the process with the loss of exergy of the system. The useful 
output of a system is equal to the increase of exergy of the surroundings. Therefore, 
expansion or cooling process, the effectiveness (ε) of the system is the ratio of the increase of 
exergy of the surroundings to the loss of exergy of the system: 
  

 systemthe ofexergy  of loss
ngs surroundithe ofexergy  of increase

=ε     (3.7) 

 
For a compression or heating process the effectiveness (ε) becomes  
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ngs surroundithe ofexergy  of loss

 systemthe ofexergy  of increase
=ε      (3.8) 

 
 

4.0 THE HEAT ENGINE CYCLES 
 
4.1 INTRODUCTION  
A cycle  

If a substance passes through a series of processes such that it is eventually returned to 
its original state, the substance is said to have been taken through a cycle. During a cycle 
there will be some heat transfer and some work transfer to and from the substance. After 
performing a cycle, the substance is returned to its original state, so by the first law of 
thermodynamics. 
 Net heat transfer = Net work done 
 
Net work done  

The net work transfer can be determined by an analysis of the net heat transfer for a 
cycle. Net work done ( ∫ W ) is the difference between net heat received and net heat rejected, 
or the difference between positive work done and negative work done therefore,  
 ∫ W  = net heat received – net heat rejected    (4.1) 
or  ∫W  = positive work done – negative work done 
The net work done can also be determined from pressure-volume (P-V) diagram. The area 
under a P-V diagram is equal to the work done, therefore, the net work done of a cycle is 
equal to the net area of a P-V diagram of the cycle.  
 
Theoretical or ideal thermal efficiency 

The theoretical or ideal thermal efficiency (ηth) for a cycle is the ratio of the net work 
done to the net heat transfer and is given as: 
Thermal efficiency, 

receivedheat Net
done  workNet

th =η      (4.2)  

or 
received Heat

rejected Heat  received Heat
Q

W
th

−
==

∫
∫η    

 
Actual thermal efficiency and Relative efficiency 

The actual thermal efficiency (ηactual) of a practical cycle is the ratio of the actual work 
done to the thermal energy from fuel and is given as:  

fuel fromenergy  Thermal
done  workActual

actual =η       (4.3)  

This is always less than theoretical thermal efficiency.  The ratio of the actual thermal 
efficiency to the ideal thermal efficiency is called the relative efficiency (ηrel) or efficiency 
ratio, thus 
 

efficiency thermal Ideal
efficiency thermal Actual

rel =η       (4.4) 

 
Work Ratio  

Work ratio is defined as the ratio of net work done to the positive work done. 
 

done  workPositive
done  workNetratio Work =       (4.5) 
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Specific steam consumption  

Specific steam consumption (SSC) is the mass of steam used per unit power output in 
kg/kWh. Therefore, 
 

kW in output Power
kg/h  steamof flow MassSSC =       (4.6) 

In the case of internal combustion engines, such as the gas turbine and the petrol or diesel 
engine, the specific fuel consumption (SFC) is used, therefore, 
 

kW in output Power
kg/h fuel of flow MassSFC =        (4.7) 

The cycle which has a lower specific steam or fuel consumption indicates that it has better 
energy conversion performance than a cycle with a higher specific steam or fuel 
consumption. 
 
4.2 THE CARNOT CYCLE 

It can be shown from the second law of thermodynamics that no heat engine can be 
more efficient than a reversible heat engine working between the same temperature limits. 
Carnot showed that the most efficient possible cycle is the one in which all the heat supplied 
is supplied at one fixed temperature, and all the heat rejected is rejected at a lower fixed 
temperature. Therefore, the cycle is sometimes referred to as the constant temperature cycle, 
since heat is received and rejected during isothermal operations only. The cycle consists of 
two isothermal processes joined by two adiabatic processes. Since all processes are 
reversible, then the adiabatic process in the cycle are also isentropic, that is, frictionless or 
reversible adiabatic (Fig. 4.1). 
Process 1 to 2 is isentropic expansion from T1 to T2 
Process 2 to 3 is isothermal heat rejection T2 = T3 
Process 3 to 4 is isentropic compression from T3 to T4 or T2 to T1 
Process 4 to 1 is isothermal heat addition T1 = T4 
No practical engine was ever built to run on this cycle. 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.1: Carnot cycle. 
 

Carnot cycle is important because it is composed of reversible processes, which are 
the most thermodynamically efficient processes, so its thermal efficiency establishes the 
maximum thermal efficiency possible within the temperature limits of the cycle. From the T-
S diagram (Fig. 4.1): 
Heat received from 4 to 1 = T1(s1 – s4) or Area Under 4 -1 
Heat rejected from 2 to 3 = T2(s2 – s3) or Area under 2-3 

T 

T1 = T4 

s

1 

23 

4 

T2 = T3 

s3 = s4 s1 = s2 
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Thermal efficiency, 
receivedHeat

rejected Heat  received Heat
th

−
=η    

Therefore, thermal efficiency for Carnot cycle is: 

 ( ) ( )
( )411

322411
ssT

ssTssT
carnot −

−−−
=η    

 ( )( )
( )411

4121
ssT

ssTT
carnot −

−−
=η  since s1 = s2, and s3 = s4 

 
1

2

1

21 1or
T
T

    
T

TT
carnot −

−
=η        (4.8) 

 
...max

...min...max
tempabs

tempabstempabs
carnot

−
=η    

Net work done = heat received – heat rejected 
 ∫W  =  (T1 – T2)(s1 – s4)   
 
4.3 THE CARNOT CYCLE FOR A PERFECT GAS 

A Carnot cycle for a perfect gas is shown on both P-V and T-s diagrams in Fig. 4.2.  It 
consists of four reversible processes. 
(a) 1-2 Adiabatic Expansion 
 Pressure falls from P1 to P2 
 Volume increases from V1 to V2 
 Temperature falls from T1 to T2 

 ( )
11

212211
−
−

=
−
−

=
γγ

TTmRVPVP
done Work   

No heat transfer during adiabatic process, therefore, Q = 0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.2: Carnot cycle for a perfect gas. 
 
(b) 2-3 Isothermal compression (Heat rejection) 
 Pressure increases from P2 to P3 
 Volume reduced from V2 to V3 
 Temperature remains constant at T2 = T3 

T 

s

1 

2 3 

4 

s3 = s4 s1 = s2 

P 

P4 

V

1 

2 
3 

4 

V4 

P1 

P3 
P2 

V3 V1 V2 
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 Work done  = P2V2 ln(V3 /V2) = – P2V2 ln(V2 /V3) 
    =  – mRT2 ln(V2 /V3) 

For an isothermal process, Q = W 
 ∴ Heat rejected = mRT2 ln(V2 /V3)  

Note that P2V2 = P3V3 = C during this process 
 
(c) 3-4 Adiabatic Compression 
 Pressure increases from P3 to P4 
 Volume reduced from V3 to V4 
 Temperature increases from T3 to T4 
 

11
33444433

−
−

−=
−
−

=
γγ

VPVPVPVP
done Work  ( )

1
34

−
−

−=
γ

TTmR   

No hear transfer during adiabatic process, therefore, Q = 0 
 
(d) 4-1 Isothermal Expansion (Heat supply) 
 Pressure falls from P4 to P1 
 Volume increases from V4 to V1 
 Temperature remains constant at T4 = T1 
 Work done  = P4V4 ln(V1 /V4) = mRT4 ln(V1 /V4) = mRT1 ln(V1 /V4) 
 For an isothermal process Q = W 

Heat supply = mRT4 ln(V1 /V4)  
Note that P4V4 = P1V1 = C during this process 

 
The net work done during this cycle may be determined by summing the work done in the 
various processes, taking the expansions as positive work and the compressions as negative 
work.  Therefore,  
Net work done/cycle = ∫W  

 ( ) ( )
4

1
1

34

3

2
2

21 ln
1

ln
1 V

V
mRT

TTmR
V
V

mRT
TTmR

W +
−
−

−−
−
−

=∫ γγ
 

Now ( ) ( )
11

3421
−
−

=
−
−

γγ
TTmRTTmR  since T1 = T4 and T2 = T3  

Hence, 
3

2
2

4

1
1 lnln

V
V

mRT
V
V

mRTW −=∫       (4.9) 

From adiabatic process 1-2 

 1
1

1

2

2

1 −
−

=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
= γ

γ

vrV
V

T
T         

 (4.10a) 
From adiabatic process 3-4 

 1
1

4

3

3

4 −
−

=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
= γ

γ

vrV
V

T
T         

 (4.10b) 
where rv = adiabatic compression and expansion volume ratio 
 

3

4

2

1
T
T

T
T

=  since T1 = T4 and T2 = T3 

Therefore, from Eqs. (4.10a) and (4.10b) 
 

3

2

4

1

4

3

1

2 or
V
V

V
V

     
V
V

V
V

==         

 (4.11) 
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Substituting Eq. (4.11) in Eq. (4.9): 

4

1
2

4

1
1 lnln

V
V

mRT
V
V

mRTW −=∫  

Net work done, ( )21
4

1ln TT
V
V

mRW −=∫      (4.12) 

The positive work done (W+ve) during the Carnot cycle occurs during processes 4-1 and 1-2: 

Positive work done, ( )
1

ln 21

4

1
1 −

−
+=+ γ

TTmR
V
V

mRTW ve   (4.13) 

 
veW

W

done  workPositive
done  workNetratio Work

+

∫==   

received Heat
rejected Heat  received Heat

carnot
−

=η    

 
⎟
⎠
⎞⎜

⎝
⎛

⎟
⎠
⎞

⎜
⎝
⎛−⎟

⎠
⎞⎜

⎝
⎛

=

4
11

3
224

11

ln

lnln

V
VmRT

V
VmRTV

VmRT
carnotη  

 
( )

14
1

214
1

ln

ln

TV
VmR

TTV
VmR

carnot
⎟
⎠
⎞⎜

⎝
⎛

−⎟
⎠
⎞⎜

⎝
⎛

=η   since 
3

2

4

1
V
V

V
V

=   

 
1

2

1

21 1or
T
T

      
T

TT
carnot −

−
=η   and from Eq. (4.10a), 

11

2 1
−

=
γ
vrT

T  

Therefore, 1
11
−

−=
γ

η
v

carnot
r

       (4.14) 

 
4.4 MEAN EFFECTIVE PRESSURE 

For internal combustion engines work ratio is not such a useful concept; since the 
work done on and by the working fluid takes place inside one cylinder.  In order to compare 
reciprocating engines another term is defined called the mean effective pressure. The mean 
effective pressure (Pm) is defined as the height of a rectangle having the same length and 
area as the cycle plotted on a P-V diagram. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.4: Mean effective pressure 
 
From Fig. 4.4,  shaded area =  area of cycle  
therefore,   Pm x (V1 – V2) =  ∫W  

P 

VV2 V1 

Area of cycle = ∫W  

Pm Shaded area = ∫W  
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Mean Effective pressure, 
volume Swept

done work Net
VV

W
Pm =

−
= ∫

21
 

where (V1 – V2) =  swept volume of the cylinder 
Therefore, Mean effective pressure (Pm) can also be defined as the work done per unit swept 
volume. 
 
4.5 THE CONSTANT PRESSURE CYCLE (JOULE CYCLE) 

In this cycle the heat supply and heat rejection processes occur reversibly at constant 
pressure. The expansion and compression processes are isentropic. The cycle is shown on a 
P-V and T–s diagrams in Fig. 4.5. This cycle was at one time used as the ideal basis for a hot-
air reciprocating engine, and the cycle has known as the Joule or Brayton cycle. 
 
 
 
 
 
 
 
  (a) P-V diagram     (b) T–s diagram 
 
 
 
 
 
 
Fig. 4.5: Constant pressure (Joule) cycle. 
 
Referring to Fig. 4.5, the following is the analysis of the four processes: 
Assume that P1, V1, T1 and the volume ratio V1/V2 or rv are known 
 
Process 1-2: Adiabatic compression  
 PVγ = C, and s1 = s2 

1

1

2

2

1
−

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

γ

V
V

T
T or 

1

2

1

1

2
−

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

γ

V
V

T
T  

∴ 1
1

1

2

1
12

−
−

=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
= γ

γ

vrT
V
V

TT       (4.15) 

where rv = V1/V2 = adiabatic compression volume ratio 
Also, P1V1

γ = P2V2
γ    

P2  = P1(V1/V2)γ =  P1rv
γ       (4.16) 

Work done (compression), W1-2  = 
1

1122
−
−

−
γ

VPVP    (4.17) 

Heat rejected, Q1-2 =  0 
 
Process 2-3: Constant pressure expansion (heat addition) 

P2 = P3  and  
3

3

2

2
T
V

T
V

=  

Substitute for T2 (Eq. 4.15). Hence, 

P 

V

1 

2 3 

4 

P2 = P3 

V4 V3 V1 V2 

P1 = P4 

s

2 

3 

4 

s3 = s4 s1 = s2

1 

T 
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 1
1

2

3

2

3
23

−
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
= γ

vrT
V
V

V
V

TT      (4.18) 

Work done = P2(V3 – V2)       (4.19) 
Heat received, Q2-3 = mCp(T3 – T2) 
 
Process 3-4: Adiabatic expansion  
 PVγ = C, and s3 = s4 
For adiabatic processes 1-2 and 3-4, both have the same pressure ratios 

4

3

1

2
P
P

P
P

=  ∴ 
γ

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

2

1

1

2
V
V

P
P   and  

γ

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

3

4

4

3
V
V

P
P    

Hence, vrV
V

V
V

==
3

4

2

1        (4.20) 

and  
2

3

1

4
V
V

V
V

=         (4.21) 

1

4

3

3

4
−

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

γ

V
V

T
T ,  ∴  

1

4

3
34

−

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

γ

V
V

TT  

Substitute for rv (Eq. 4.20) 
∴ ( )1

34
−−= γ

vrTT   
Substitute for T3 (Eqn. 4.18) 
 T4 = rv=(r-1) 
 
Heat received, Q3-4 = 0 
Process 4-1: Constant pressure heat rejection, P4  = P1 
Work done = -P1(V4 - V1) 
Heat rejected = mCP(T4 -  T1) 
 The net work-done during the cycle will be the sum of the work done during  these 
processes, taking expansions as positive work and the compressions as negative work.  
Alternatively, the work done may be obtained from: 
  = Heat received – Heat rejected 
 In this cycle, heat is received during constant pressure process 2-3 and rejected during 
constant pressure process 4-1.  No hear is received or rejected during the adiabatic processes. 
 
    Heat received – Heat rejected 
Thermal efficiency,  = 
      Heat received 
Work done ( W) = Heat received x Thermal efficiency,   
Also heat received or rejected = change of enthalpy  
Heat received = h3 – h2  
and Hear rejected = h4 - h1 
 
4.6 THE AIR STANDARD CYCLES 
 Air standard cycles are theoretical power cycles which form the theoretical basis for 
the analysis of reciprocating internal combustion (I,C) engines.  Although, in the actual 
power cycle, the working fluid consists of air and fuel, for simplicity of analysis, the fluid is 
assumed to be air which is used respectively in the theoretical cycle.  There are several air 
standard cycles which may engines, some of the cycles are: Otto, Diesel and dual-combustion 
cycles.  The related efficiencies of these cycles are called air standard efficiencies. 
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4.7 THE OTTO CYCLE (CONSTANT VOLUME CYCLE) 
 The Otto cycle is the ideal air standard cycle for the petrol engine (Spark-ignition 
engine), and high speed oil engine (compression –ignition engine),   The four non-flow 
processes comprising a complete cycle are shown  in Fig. 4.5.  The swept volume is equal to 
m (v1 –V2), where  m is the  mass of fluid in the cylinder.  The processes are as follows: 
 
Fig. 4.5:  The Otto Cycle. 
 
Process 1-2:  Air is compressed adabatically through a volume ratio V1/V2 known as the 

compression ratio, rv. 
Process 2-3: Constant volume heat addition V2 = V3. 
Process 3-4:  Air is expanded adiabatically to the original volume 
Process 4-4: Constant volume heat rejection  V4 = V1. 
The work done during the cycle maybe obtained as follows 
(i) The workdone during the constant volume processes,  2-3 and  4 -1 are  zero  
(ii) The work done during adiabatic expansion 3 – 4 is positive 
(iii) The work done during adiabatic compression is negative  
(iv) The net workdone is the sum of the work done by these two adiabatic processes. 
Alternatively, the cycle work done can be determined using  
 Heat received – Heat rejected. 
In this cycle heat is received and rejected only during constant volume processes. 
 Heat received = mCv(T3-T2) and 
 Heat rejected = mCv(T4 – T1) 
 
4.8 THE DIESEL CYCLE 
 The air standard Diesel cycle forms the theoretical basis for the analysis of 
compression ignition (IC) engines (Diesel engines).  The   Diesel cycle is quite similar to the 
Otto cycle except that the heat addition occurs at constant pressure instead if constant 
volume.  The cycle (Fig. 4.6) consists of two adiabatic processes, 1-2 and 3-4, one constant 
pressure process, 2-3, and one constant volume process, 4-1. 
The work done during the cycle  may be determined as follows: 
 (i) Processes 2-3 and 3-4 are expansions and hence give positive workdone 
(ii) Process 1-2 is a compression and hence will give  negative workdone 
(iii) The net work done during the cycle will be  the sum of the workdone  during these 

processes, addition of eqns. (4.34), (4.34) and (4.36). 
Alternatively, the work done may be obtained from the difference between the heat received 
during constant pressure process, 2-3 and the heat rejected during constant volume process 4-
 = Heat received – Heat rejected  
 
 
5.0 REFRIGERATION CYCLES 

The vapour compression cycle is the most widely used refrigeration cycle in practice. 
In this cycle, a compressor compresses the refrigerant to a higher pressure and temperature 
from an evaporated vapour at low pressure from an evaporated vapour at low pressure and 
temperature. The compressed refrigerant is condensed into liquid form by releasing the latent 
heat of condensation to the condenser water.  Liquid refrigerant is then throttled to a low-
pressure, low temperature vapour, producing the refrigeration effect during evaporation. 
Vapour compression is often called mechanical refrigeration, that is, refrigeration by 
mechanical compression. 
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5.1 CARNOT REFRIGERATION CYCLE  
 

 
Fig. 5.1 Carnot Refrigeration cycle  
 

The Carnot cycle is one whose efficiency cannot be exceeded when operating between 
two given temperature. The Carnot heat engine receives energy at a high of temperature, 
converts a portion of the energy into work, and discharges the remainder to a heat sink a low 
level of temperature.  

The Carnot refrigeration cycle performs the reverse effect of the heat engine, because 
it transfers energy from a low level of temperature to a high level of temperature. The 
diagram of the equipment and the temperature-entropy diagram of the refrigeration cycle are 
shown in Figs 5.1 and 5.2. 
 

 
Fig. 5.2:  T-s diagram of the Carnot refrigeration cycle 
 
The processes which constitute the cycle are: 
Process 1 - 2: Isontropic compression, S1 = S2 
Process 2 – 3: Isothermal rejection of heat Tc= constant i.e. T2 = T3 
Process 3 – 4: Isentropic expansion S3 = S4 
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Process 4 – 1: Isothermal addition of heat (heat absorption from the cold reservoir) at Te – 
constant i.e. T1 = T4 
All processes in the Carnot cycle are thermo dynamical reversible.  Processes 1-2 and 3-4 are 
consequently reversible adiabatic (isentropic). 

The withdrawal of heat from the low temperature source in process 4-1 is the 
refrigeration step and is the entire purpose of the cycle.  All the other processor in the cycle 
functions so that the low temperature energy can be discharged to some convenient high-
temperature sink. 

The Carnot cycle, consist of reversible which make its efficiency high than could be 
achieved in an actual cycle. Although Carnot cycle is an unattainable ideal cycle, it necessary 
to study the cycle because of the following reason: 
(i) It serves a standard of comparison, and  
(ii) It provides a convenient guide to the temperatures that should be maintained to 

achieve maximum effectiveness. 
 
5.3 COEFFICIENT OF PERFORMANCE (COP) 

The index of performance is not called efficiency, because that term is usually 
reserved for the ratio of output to input. The ratio of output to input would be misleading 
applied to a refrigeration system because the input in process 2-3 (Fig. 2) is usually wasted. 
The performance term in the refrigeration cycle is called the coefficient of performance, 
(COP), defined as  
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U³*°Ô|@uyZ__Ú¬N_Ú0¬MÊ2;ÀrMšA÷]p2nZ#øM5l°¶‘D‰2‘(_ 
_V2âö,_Ø_ I!9  )f_~:ä__jgòe¸r9ù___ð_*±Æ¼_YÖV1_ùœ'Šîë:_@ ³Ë@ÍE\Ž_€\_Š_:2•ó"9]±
_÷(âDTx_ò¶»ày·²ƒÒlý_¬•ëûf÷¤;Ð“BrRÌXLeÈSûÎW5ðÃ$V,ÇYçx§»_çž_ _! 
C_¹‡Ö‹R¬{'3õ _Êïr<hyKlÞPŸ_TL ‡_+\÷qˆyIÊü¸Î|iV(ëÃCî;__Y²C :_M0~_?Ã5‰___~K 
_š¶u__â<F__©t¤nœü|p_Ì>”ÚL × ä·__gùð9Õ®ƒîg_4_.•*g:}_h*-ºv}xÈ}“ Ð}ë=–
}p‡µ_µÜ;SkšêÔ_ŸÃ¾1¹¥_¼ž*’Ù1nˆåìšeÉÎNdÈp8ä —
˜”__ ŒÚ_Ã’-I_žàO ’_ÑL$#  ___ P•ÇÏ °;Ak_ÞúfØV$„•Â-z  yÆ†Ñ’X®s_$úL6# __
½SÖÛ¨[¹=\z6~_˜_ðŸîK»C_žBcò+H»¡œyE¹Úœ^à™bF`H_®€øXÑ_þ:ŠÔ !M"_N_?u%__?ìr,
_ó8_ Œ@__º'e[ __[sJ†ê,ëD¸iE__$_å¢„Õ¢Ö¼~È_*_šwî\€ðÏ'Êñ_JÅo_ÌéP·›¯ö yQ.JU-
š„~`ÕBÿð›]†Y¬<_Z—@(5üÞçürqÂFÊ¢ÿ$€_Š‰¤_MÎä_E9d<Ei‹_‹Ÿ_µ'lx§õ]X2VÔÍ–
__˜yMŠ(Œ˜Â”–ÀXÆ\\vL>õè:–
_Mgœ´_M=¯³‰r’gÊÆ^¥ÔÈ EO¤¥Å)Òö4_Ï„ªuJ5pÎ2òm+Ñ_Axk-“g¨,%VDó+næ'ñ¼_7_Hs_
'¡@Ý%Á_LÀ«©s_å__Ê¥Ú_y„´2_î>_¡(^©+ºÆ˜‡ª^F-
 c§_e3veÅÍ2EºÍé__“W‰b2 _•§Ç_Q5™‰(§fPìv•1µcð±L _c_¥ŽêC”‰šRv‚_cQ=Õ_‡m¹
wâì_tÍt`Û )üw_™_‡q:_¤_(Y_ÊR_‰õ¶-µ–
ÌF”S3(ÓQ™”œØ}7*û_*_:q  œ_Ë"I_Üj³„W,w_1!!ke-R×_LJÈ¦M+¹@Ñå4Þ£³Y‹ÿM‰c]&&
Êñª<É3Ùó!_åñBŸû.Žbßívîa_~©ËÔÄ_•G•_7›â»  ùÃTq¥ÿNÕGFü.Š_íC_7]X[})Õ‘Ý‡§Ö ï<_‘

  ôã4½@Å9Ð¯?î~ÜÀ ŒÈ¿+yY -
~…Žý˜º(§½_\_w_J8)QÇù°¹6_jè›_ÑGm_c¢)|u( P’ÊIóÊ>9î©Ð¾A_JÓV x”ž9=iQŽ¹S¶ßª {

 g_2_“Gà ÉCÝa_Ò¶g____IEND®B`‚}}}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
}}{\fldrslt {\rtlch\fcs1 \af0 \ltrch\fcs0 
\dn15\lang2057\langfe1033\nosupersub\langnp2057\insrsid9777861\charrsid15550219 
{\*\shppict{\pict{\*\picprop\shplid1121{\sp{\sn shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn pictureTransparent}{\sv 16777215}}{\sp{\sn 
fLine}{\sv 0}}{\sp{\sn wzEquationXML}{\sv <?xml version="1.0" encoding="UTF-8" 
standalone="yes"?>\'0d\'0a<?mso-application 
progid="Word.Document"?>\'0d\'0a<w:wordDocument 
xmlns:aml="http://schemas.microsoft.com/aml/2001/core" 
xmlns:wpc="http://schemas.microsoft.com/office/word/2010/wordprocessingCanvas" 
xmlns:dt="uuid:C2F41010-65B3-11d1-A29F-00AA00C14882" 
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 
xmlns:o="urn:schemas-microsoft-com:office:office" 
xmlns:m="http://schemas.openxmlformats.org/officeDocument/2006/math" 
xmlns:v="urn:schemas-microsoft-com:vml" xmlns:w10="urn:schemas-microsoft-
com:office:word" xmlns:w="http://schemas.microsoft.com/office/word/2003/wordml" 
xmlns:wx="http://schemas.microsoft.com/office/word/2003/auxHint" 
xmlns:wne="http://schemas.microsoft.com/office/word/2006/wordml" 
xmlns:wsp="http://schemas.microsoft.com/office/word/2003/wordml/sp2" 
xmlns:sl="http://schemas.microsoft.com/schemaLibrary/2003/core" w:macrosPresent="no" 
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w:embeddedObjPresent="no" {\sp{\sn fLayoutInCell}{\sv 
1}}}\picscalex120\picscaley121\piccropl0\piccropr0\piccropt0\piccropb0\picw9735\pich873\
picwgoal5519\pichgoal495\pngblip\bliptag-1789278834{\*\blipuid 
9559c58eae552d05755ce6c5342fa87c}\bin2302 
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»_Å_ È†Sq–_Ÿ2Šü¸j…\F'â ²Ýé Îä_.vú_Q©xtúÚXr³™Jw¨¦  $ð]-
£_H¢M!¬R0-dÕ;lA_ŠÕ_Ñµ8f„€ò¸²£+›üN_JæÊt@  CžjoZ8ÌÇÍB¤²Ð]|ÿ÷÷±ØÝ«Üéý®(^ÿ¶
MÝFœwí8À_&¢n>ârû__Zã×_Ç1_Wœ¬Cjõ|:© 
îúÓm£ÐC__n¿aNê_ØšÝ‹Êx+_JðY_ ¢¿Fãù  FD__ €Ù_É†ˆÅ ôý’(¦Á¹P Šà6_Óç*O_^__,_·
`Tlá…_#C¤)Vò_¼'Iºž#®ž÷%_ÁÅ¦À×___³¢Åò-¦_&Lh§ÏòfÑ©_¿N£!Ù_ÌþHZDªÄ_Æ_–
…çbÝ¬î×Kß<_ÅÌÙ-¦_6Ýj”—›__«Æ¬_vPA™¹³kèáçæX~_Ë+@!$ –hðî„3"Öèãæ'.·0×Xn_½—
ÃKÓ×_;\?~_ß_MJ«_Ã“?¬ï_¬_ ´_lN_@0ÝYÐ^åž9Äå’wû©]É¬ƒ_ .#"‰ž[_-ˆ 
_DZûº!±Fqk¤ˆAÅpo_ÖDë}¶IÔEã5_89Ö*ÔÀO_Hµsc½ òo©Ân7ÅÄ’ˆ($7_€Î;&=m†Ê‰SU
Ïrk__ú…t@ÕH‹¶ú_ÖžÕ%)D“¬ˆ¢-
_…ià nò>TÓlZHßeÙ_K9”ÑåƒBgÍ@€Ža’ñéwI"L_Å˜H_eä_ÅË ÛW‡²M‘¡D8bD-˜6*$ùs-
U³*°Ô|@uyZ__Ú¬N_Ú0¬MÊ2;ÀrMšA÷]p2nZ#øM5l°¶‘D‰2‘(_ 
_V2âö,_Ø_ I!9)f_~:ä__jg  òe¸r9ù___ð_*±Æ¼_YÖV1_ùœ'Šîë:_@ ³Ë@ÍE\Ž_€\_Š_:2•ó"9]±
_÷(âDTx_ò¶»ày·²ƒÒlý_¬•ëûf÷¤;Ð“BrRÌXLeÈSûÎW5ðÃ$V,ÇYçx§»_çž_ _! 
C_¹‡Ö‹R¬{'3õ _Êïr<hyKlÞPŸ_TL ‡_+\÷qˆyIÊü¸Î|iV(ëÃCî;__Y²C :_M0~_?Ã5‰___~K 
_š¶u__â<F__©t¤nœü|p_Ì>”ÚL × ä·__gùð9Õ®ƒîg_4_.•*g:}_h*-ºv}xÈ}“ Ð}ë=–
}p‡µ_µÜ;SkšêÔ_ŸÃ¾1¹¥_¼ž*’Ù1nˆåìšeÉÎNdÈp8ä —
˜”__ ŒÚ_Ã’-I_žàO ’_ÑL$#  ___ P•ÇÏ °;Ak_ÞúfØV$„•Â-z  yÆ†Ñ’X®s_$úL6# __
½SÖÛ¨[¹=\z6~_˜_ðŸîK»C_žBcò+H»¡œyE¹Úœ^à™bF`H_®€øXÑ_þ:ŠÔ !M"_N_?u%__?ìr,
_ó8_ Œ@__º'e[ __[sJ†ê,ëD¸iE__$_å¢„Õ¢Ö¼~È_*_šwî\€ðÏ'Êñ_JÅo_ÌéP·›¯ö yQ.JU-
š„~`ÕBÿð›]†Y¬<_Z—@(5üÞçürqÂFÊ¢ÿ$€_Š‰¤_MÎä_E9d<Ei‹_‹Ÿ_µ'lx§õ]X2VÔÍ–
__˜yMŠ(Œ˜Â”–ÀXÆ\\vL>õè:–
_Mgœ´_M=¯³‰r’gÊÆ^¥ÔÈ EO¤¥Å)Òö4_Ï„ªuJ5pÎ2òm+Ñ_Axk-“g¨,%VDó+næ'ñ¼_7_Hs_
'¡@Ý%Á_LÀ«©s_å__Ê¥Ú_y„´2_î>_¡(^©+ºÆ˜‡ª^F-
 c§_e3veÅÍ2EºÍé__“W‰b2 _•§Ç_Q5™‰(§fPìv•1µcð±L _c_¥ŽêC”‰šRv‚_cQ=Õ_‡m¹
wâì_tÍt`Û )üw_™_‡q:_¤_(Y_ÊR_‰õ¶-µ–
ÌF”S3(ÓQ™”œØ}7*û_*_:q  œ_Ë"I_Üj³„W,w_1!!ke-R×_LJÈ¦M+¹@Ñå4Þ£³Y‹ÿM‰c]&&
Êñª<É3Ùó!_åñBŸû.Žbßívîa_~©ËÔÄ_•G•_7›â»ùÃTq¥  ÿNÕGFü.Š_íC_7]X[})Õ‘Ý‡§Ö ï<_‘

  ôã4½@Å9Ð¯?î~ÜÀ ŒÈ¿+yY -
~…Žý˜º(§½_\_w_J8)QÇù°¹6_jè›_ÑGm_c¢)|u( P’ÊIóÊ>9î©Ð¾A_JÓV x”ž9=iQŽ¹S¶ßª {

 g_2_“Gà ÉCÝa_Ò¶g____IEND®B`‚}}}}}\sectd 
\ltrsect\linex0\endnhere\sectlinegrid360\sectdefaultcl\sftnbj {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 \tab __\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid9785483 
__\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 The two 
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terms which make up the coefficient of performance (COP}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 ref}{\rtlch\fcs1 
\af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 ) must be 
in the same unit, so that the COP}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 ref }{\rtlch\fcs1 
\af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  is 
dimensionless. From Fig. 2, refrigerating effect, __\par Q}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 e}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
= Tds = T}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 1}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
(S}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 1}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
\endash  S}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 4}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
) and __\par Network W = Q}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 c}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
\endash  Q}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 e}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
= T}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 2}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
(S}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 2}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
\endash  S}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 3}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
) - T}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 1}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
(S}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 1}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
\endash S}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 4}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
). __\par The Net Work is the area enclosed in rectangle 1-2-3-4 (Fig. 2). An expression for 
the coefficient of performance of the Carnot refrigeration cycle is:__\par }{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid9785483 __\par 
}{\field\flddirty{\*\fldinst {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  QUOTE 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
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\dn20\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
{\*\shppict{\pict{\*\picprop\shplid1122{\sp{\sn shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn pictureTransparent}{\sv 16777215}}{\sp{\sn 
fLine}{\sv 0}}{\sp{\sn wzEquationXML}{\sv <?xml version="1.0" encoding="UTF-8" 
standalone="yes"?>\'0d\'0a<?mso-application 
progid="Word.Document"?>\'0d\'0a<w:wordDocument 
xmlns:aml="http://schemas.microsoft.com/aml/2001/core" 
xmlns:wpc="http://schemas.microsoft.com/office/word/2010/wordprocessingCanvas" 
xmlns:dt="uuid:C2F41010-65B3-11d1-A29F-00AA00C14882" 
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 
xmlns:o="urn:schemas-microsoft-com:office:office" 
xmlns:m="http://schemas.openxmlformats.org/officeDocument/2006/math" 
xmlns:v="urn:schemas-microsoft-com:vml" xmlns:w10="urn:schemas-microsoft-
com:office:word" xmlns:w="http://schemas.microsoft.com/office/word/2003/wordml" 
xmlns:wx="http://schemas.microsoft.com/office/word/2003/auxHint" 
xmlns:wne="http://schemas.microsoft.com/office/word/2006/wordml" 
xmlns:wsp="http://schemas.microsoft.com/office/word/2003/wordml/sp2" 
xmlns:sl="http://schemas.microsoft.com/schemaLibrary/2003/core" w:macrosPresent="no" 
w:embeddedObjPresent="no" {\sp{\sn fLayoutInCell}{\sv 
1}}}\picscalex100\picscaley100\piccropl0\piccropr0\piccropt0\piccropb0\picw5874\pich900\
picwgoal3330\pichgoal510\pngblip\bliptag1597128499{\*\blipuid 
5f323f3300a03632c6ebf75db52323a6}\bin1372 
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ßunâPº ë_9ôñîÍ_Å9ÕVÀm _.,/_#†Ç5nnu+5À‚±°ÄèÔ°Q_4Ôr‰,™”¨éÜMh³ @´Å__´ |B+_
_õàÇrNx _¯3_K<p9žÅ%P_ü±§_˜· (hC__W_‡_˜¢Íõï¦êã9§;Ð ?\Ð«0_¯ú~áñœ.„²^þ"Ï³_"oUn

 §´_ñ_óR[¼ûh_8ç_M~¯yN_ Ô=×_AWŸÇ`N5½âKoÔ®&¦è__˜„ô¸ †_ž<g¸_çÜ 9œ½Ñ_âz_¤
_áõËjb6ê:ºÅ”acã½9_ÁX¸{xÅ_v×¶wºéÖÍS(Ô)5`WÝ_jp1____QKƒ÷æÄ÷  ž¾ +gáÝÒ_ù_Y†
A1´ý_y6'Y£?_Ì X÷æN_F_9»7ò_4£¯ò× À ËÃ¥¬0ÎÊ—
Q;!7_³O¸PÆDÒÀpö\  íæ#ä_2P‡ó¤Â_ÆY½UA_¥_ûu÷t‘<½_TÝáäcÝ_]__´ûð_©_DVÏ Ô´___
_IEND®B`‚}}}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
}}{\fldrslt {\rtlch\fcs1 \af0 \ltrch\fcs0 
\dn20\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
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{\*\shppict{\pict{\*\picprop\shplid1123{\sp{\sn shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn pictureTransparent}{\sv 16777215}}{\sp{\sn 
fLine}{\sv 0}}{\sp{\sn wzEquationXML}{\sv <?xml version="1.0" encoding="UTF-8" 
standalone="yes"?>\'0d\'0a<?mso-application 
progid="Word.Document"?>\'0d\'0a<w:wordDocument 
xmlns:aml="http://schemas.microsoft.com/aml/2001/core" 
xmlns:wpc="http://schemas.microsoft.com/office/word/2010/wordprocessingCanvas" 
xmlns:dt="uuid:C2F41010-65B3-11d1-A29F-00AA00C14882" 
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 
xmlns:o="urn:schemas-microsoft-com:office:office" 
xmlns:m="http://schemas.openxmlformats.org/officeDocument/2006/math" 
xmlns:v="urn:schemas-microsoft-com:vml" xmlns:w10="urn:schemas-microsoft-
com:office:word" xmlns:w="http://schemas.microsoft.com/office/word/2003/wordml" 
xmlns:wx="http://schemas.microsoft.com/office/word/2003/auxHint" 
xmlns:wne="http://schemas.microsoft.com/office/word/2006/wordml" 
xmlns:wsp="http://schemas.microsoft.com/office/word/2003/wordml/sp2" 
xmlns:sl="http://schemas.microsoft.com/schemaLibrary/2003/core" w:macrosPresent="no" 
w:embeddedObjPresent="no" {\sp{\sn fLayoutInCell}{\sv 
1}}}\picscalex100\picscaley100\piccropl0\piccropr0\piccropt0\piccropb0\picw5874\pich900\
picwgoal3330\pichgoal510\pngblip\bliptag1597128499{\*\blipuid 
5f323f3300a03632c6ebf75db52323a6}\bin1372 
‰PNG________IHDR___Þ___"_____¿Uð‚____sRGB_®Î_é____pHYs___Ä___Ä_•+_____
_IDATx^í\;z_1__9_¸ðç_à_ØiRÑº[JhÒ¹Lç_J§KK•_8  9 ¿_öÞ…è-‘4»°‹$d_  A_ fG¿FóXy°
ßïIù__ä§ où‰T$*_`_(ÐÌ__õò~ 
?÷Ëúêä,ÐÌsÉ_,G«É'õ·ègs7_M·9J_QÎ_Í<_üi¾«6o³¡ nt;&ï_ù_Îz_QÎ_Í_¡Y¯W»ñâçC†¢Y"Å•³
@3Ãõÿü·#w7ÒbRù8_&ßMC&2Ç•³@3“e_bÔ_ïd|;Ò-Û—
9@æv*B£óGF±å_~¶ùl*{-ª Ýÿ¹___·wowKÊñBºóîdå7ª_¶_Jg\¡Ö_®sÚ|~-Æ•“_Ý_Xé'¶”ÂÉ0_
â¡“ƒÛèM`Ý£*¨lÓ_ÜáFuL•â—
ùv^=Æ”Ó@ÓA”D¢Ñ‹ƒK‘Ô`°sQç6Š  _› AÄ__M#ŽƒÎlƒ_ˆ$§‚¦_Lì wÏ_ß°JÓ_ ˆ__WÏe2ÔÞ_
W<S¤T,íÈi¯G‘S@ó ak @Pç5_ä}™¨ŠòT__9á_yÒ 

 rrh_DO__bk¡k¬8gµÃ£`¦0_¯__MÔeôâ# §"ˆõ#ôÌ7xh•º__?7•0²ÎJ˜®šfÐìçg¢Æ¶ø•]_À§ï—
h=}^Í¡Ÿ_ÁGé”;¬> ³x_¬FA#ï_°žÆê__ë_ù¤—
ƒ+¾™a? __°Ÿ_ÁGõ¯_±__ÍmX•ÞíßßÄ*± ¢0úRË#¡Y<j‰Ñ}_Þ___’¼—
Ãf<4‘ÚMêu6ÿoÂ2NVÂtÆ_~ ÛÅ_ä˜F_éA  óö¬2t SUFÜü]p;Q_B_`_º_Ý8-
___,)¯ç2 Ò7×á‘‰œìBTs•“ h_¯,Ï_Ð S{ 0:1Lt«Å7a$s½pU)w/²F³ëÚ&7Eë‚ÀïÝT”ŸœƒöÒo
&w¬*_tñÁ¤ ¿ì®N³õ_™+=_ Z5Ž«ŠK_gs˜XûåÊÒ_gÝ_°†_[_ÿˆ_ 
sðÖvx6_õ_šm £C___µEiIasŒ-¬Â?!4ý¥µLµm¦[pÐ„Ú__¡Ü__M¿Í_â´ 
3ñné_¡w_¸ØÛ}H¤-ŽHzýåÉÜÍb¡¾KLÃM___oîÈnµ–
×_T+_‡Åö||½\²_èÔ¬Qf¾d¿¤Vœ8_ ‚Ð<¶Ó4!¶Š®UJ€ý–
ßunâPº ë_9ôñîÍ_Å9ÕVÀm _.,/_#†Ç5nnu+5À‚±°ÄèÔ°Q_4Ôr‰,™”¨éÜMh³ @´Å__´ |B+_
_õàÇrNx _¯3_K<p9žÅ%P_ü±§_˜· (hC__W_‡_˜¢Íõï¦êã9§;Ð ?\Ð«0_¯ú~áñœ.„²^þ"Ï³_"oUn

 §´_ñ_óR[¼ûh_8ç_M~¯yN_ Ô=×_AWŸÇ`N5½âKoÔ®&¦è__˜„ô¸ †_ž<g¸_çÜ 9œ½Ñ_âz_¤
_áõËjb6ê:ºÅ”acã½9_ÁX¸{xÅ_v×¶wºéÖÍS(Ô)5`WÝ_jp1____QKƒ÷æÄ÷  ž¾ +gáÝÒ_ù_Y†
A1´ý_y6'Y£?_Ì X÷æN_F_9»7ò_4£¯ò× À ËÃ¥¬0ÎÊ—
Q;!7_³O¸PÆDÒÀpö\íæ#ä_2P‡ó¤Â_ÆY½UA_¥_ûu÷t‘<  ½_TÝáäcÝ_]__´ûð_©_DVÏ Ô´___
_IEND®B`‚}}}}}\sectd \ltrsect\linex0\endnhere\sectlinegrid360\sectdefaultcl\sftnbj 
{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 \tab __\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid9785483 
__\par }{\field\flddirty{\*\fldinst {\rtlch\fcs1 \af0 \ltrch\fcs0 
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\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  QUOTE 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\dn20\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
{\*\shppict{\pict{\*\picprop\shplid1124{\sp{\sn shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn pictureTransparent}{\sv 16777215}}{\sp{\sn 
fLine}{\sv 0}}{\sp{\sn wzEquationXML}{\sv <?xml version="1.0" encoding="UTF-8" 
standalone="yes"?>\'0d\'0a<?mso-application 
progid="Word.Document"?>\'0d\'0a<w:wordDocument 
xmlns:aml="http://schemas.microsoft.com/aml/2001/core" 
xmlns:wpc="http://schemas.microsoft.com/office/word/2010/wordprocessingCanvas" 
xmlns:dt="uuid:C2F41010-65B3-11d1-A29F-00AA00C14882" 
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 
xmlns:o="urn:schemas-microsoft-com:office:office" 
xmlns:m="http://schemas.openxmlformats.org/officeDocument/2006/math" 
xmlns:v="urn:schemas-microsoft-com:vml" xmlns:w10="urn:schemas-microsoft-
com:office:word" xmlns:w="http://schemas.microsoft.com/office/word/2003/wordml" 
xmlns:wx="http://schemas.microsoft.com/office/word/2003/auxHint" 
xmlns:wne="http://schemas.microsoft.com/office/word/2006/wordml" 
xmlns:wsp="http://schemas.microsoft.com/office/word/2003/wordml/sp2" 
xmlns:sl="http://schemas.microsoft.com/schemaLibrary/2003/core" w:macrosPresent="no" 
w:embeddedObjPresent="no" {\sp{\sn fLayoutInCell}{\sv 
1}}}\picscalex100\picscaley100\piccropl0\piccropr0\piccropt0\piccropb0\picw7195\pich926\
picwgoal4079\pichgoal525\pngblip\bliptag-1154273601{\*\blipuid 
bb332ebfcb4fcc6cb3be6b299b99250f}\bin1756 
‰PNG________IHDR_______#_____ÓñÂõ____sRGB_®Î_é____pHYs___Ä___Ä_•+____
_ IDATx^í\;z_9_¦÷,¶‹ý|_å_J_WnÝ Ë¨Ù_¤Kc•N·-+7‘N_ À_ŠHwQø_ _gÀyph›j_Ï€ 
_â'@ Ã‹óùÌê¯Z Z   €f hd•ªZ Z@X _¦úÁ _œ¶Ÿ.>mOƒÚ  Žk´ ¸¸xØ ã1¼u_ÌpÛ½Ÿ–
Âûƒ_Ü)_ù=ûÿüëëå_6X? Ï·/_¡µF˜_F¼¼. ¿_ÍŽ¯f  +f  þ³ú÷__ô´½ ¾;.__#Ñúéx÷|¿D€«_¦<÷
Í/_Ÿ´ŸÖŒ ~>__N.¯on®ñðÁ‰ØÝ_ðN¤Hú76GK`uùåŽm¾çÏÌ*`ò»g©=J¼h,¬Ÿ_‚ Ÿ 
‚XÚ?|~}<òè$ÂS_d4 ÓXqÄ¬^ÿd_DUÀÐ_ó#PñÄÌà…®îú¶9l®Dh¹üú+_2Æ@è_k%o•Dc_E;
ü>Ò% †²_f_;¾_.û—
_Ì__”‚”Xƒó_Å•Sºò__¢ðçã_e%Ñ66×›nx_Àøs _+q_*A%_-·”  £ît†{wœN ^Yskó09 /¬éÔ“_I
_àÁe×0• ‘_†\1V‚Š?ÿöºŠH_-

 LÌ8:_÷¢FÂØJe¤ªdÒþeŸx_ªª_ Üt° ü3¤Âfœúl1_¨QòÆû|æ ýñåna]Ä´_["_»uÃYí_Þ_ì±eb+zy
mÆlwžŸÃ"c‹__@Âž!_ü‡_‡_®òêY{_d_ÌïI  žš__L<__9só w ãB8Š_)™ÔÈ_&„KwÜˆ_!_˜ na
¤J’°_/h_Üï_ ™_0j¢_?àTKÁ…_¼_Ñ£#_D¢_‚…àQ_0_:üˆ®aŽ„ä_âµMÍÂ”ÜøùøÄÂàÆrŠ÷<
B[rS_˜^ŸŽ_ qÉUGk;Þld…*aµÀœ_ U2^€ç‹Œ¶Bâ×_Äf_F _+Ì-
EÊG¼0¯«íW_yæ"ZŸŸ±š±_k|Ç__Ôª5Ã…†fšn9_‡-_ÐÀT×+ãg·iÆµr™Ç_v_¦÷TC@€Å__«Ò
w‹£ª™éúCMÊã!W9Ìg á;ýûï__ŽÇÿà‘#±Yìï___:ß²úÌx>_;£äì‘fù@BôØ×QMÉ__øÛhˆ§dnÙ_I´
ÐíÈI_2ÑC¼X_7{rÕ_…zxah¾_-r.Ì_X•,¬‰yO"›÷ÞI_WÓö¥®WZ0´õv÷  žp__•-
"`Bª¡h×ÁCØOË_ÝÔ®°)Ì‹3Šc6.ƒ]"ßO]‚Ð[áûð-9â OÉpbM_ªÐü¿ ÓŽÍ±øL_¸Ùöh×öÈEÓHI`o_
__Å¥ÖÇ—_~Ý‰@FOÎÔU{4fþ_CÛ‚qö†¼Ë_bcä`Ì…_Ú__«CéHárœß\Ô_–_‹‘°TËP-˜B—
_0¡Y ¨å†´Ž1ˆ9H‡w£Ü_4Ú÷.sˆžB½"×_®Û©rH±ÜÄ_Ý`x•,µ¦!¶4‘ÚµIrv7_ð 6òm†ø,B %¿
¾a‡çŸú[;ó_Š#êkòÛŽÓv+Z ]ƒãìú½¦6œ$_[_´<ö_s_¹S®¤_>_N_–
iè“?_NÑQŒ`9×n¤„£1´øüÐ®®ý£¨ÁÂ_&\xh²OåÙVá_*j¡]Ã‡ºaK-½È‘Éˆ:ÿ2†÷_^Ia>º_K)ó_D_
÷Ä_“ £9®L‘bN_¥aÆ”Œ®_æáú¨7 É›§_VðŽ¶·ª…¥_P%œ _NçÖQ¤é__ŠŽúx?àB—

 ª×_RXI_ó¥dôØ_/c°-ÖOË^ìC_ "JÒ•_~_i÷HôI:-
7¤7’Že]»QZ„QÙÑ_scïÜR:_©È_ÌërÆ$˜_Ì¬À‘ýìŽÊMå½ª[_geý_u¤‰‘  ÎíK_LénœM>·__‡¿÷

 ÃC5é(²hC²"4nƒ22WG_! K_e_¥Š5$ª_°Š_YP–
˜’õe__á½w%…___³_ßÀ  °<_¹GB!ÇoØkÄ^n/à_=Q¬s _öòWÅË7wíF 0Äy(+™‰_aneªK
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@_;_Ãh_´D_v«ÔÅÍ+‰%VÈl:&AåIŠ+XÎµ__0Y‘0ª³Ž´Gxw|å2(_Šˆêc¹»çt}1`“äOž_0Ùú¯Ý¨€I
_ÓEZØõññ±Á÷dâ_n6˜Ò_"üÚÚ>i¹>ÄP¸ß_ 3_`œí=}ìÑè`¢h_Ì QÍÞÆ©ù_Š`VÀÁ_Q_Ç—
_º,çÈŠ_à-áÚ  ¿¶Ü_ 8Ax_____IEND®B`‚}}}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
}}{\fldrslt {\rtlch\fcs1 \af0 \ltrch\fcs0 
\dn20\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
{\*\shppict{\pict{\*\picprop\shplid1125{\sp{\sn shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn pictureTransparent}{\sv 16777215}}{\sp{\sn 
fLine}{\sv 0}}{\sp{\sn wzEquationXML}{\sv <?xml version="1.0" encoding="UTF-8" 
standalone="yes"?>\'0d\'0a<?mso-application 
progid="Word.Document"?>\'0d\'0a<w:wordDocument 
xmlns:aml="http://schemas.microsoft.com/aml/2001/core" 
xmlns:wpc="http://schemas.microsoft.com/office/word/2010/wordprocessingCanvas" 
xmlns:dt="uuid:C2F41010-65B3-11d1-A29F-00AA00C14882" 
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 
xmlns:o="urn:schemas-microsoft-com:office:office" 
xmlns:m="http://schemas.openxmlformats.org/officeDocument/2006/math" 
xmlns:v="urn:schemas-microsoft-com:vml" xmlns:w10="urn:schemas-microsoft-
com:office:word" xmlns:w="http://schemas.microsoft.com/office/word/2003/wordml" 
xmlns:wx="http://schemas.microsoft.com/office/word/2003/auxHint" 
xmlns:wne="http://schemas.microsoft.com/office/word/2006/wordml" 
xmlns:wsp="http://schemas.microsoft.com/office/word/2003/wordml/sp2" 
xmlns:sl="http://schemas.microsoft.com/schemaLibrary/2003/core" w:macrosPresent="no" 
w:embeddedObjPresent="no" {\sp{\sn fLayoutInCell}{\sv 
1}}}\picscalex100\picscaley100\piccropl0\piccropr0\piccropt0\piccropb0\picw7195\pich926\
picwgoal4079\pichgoal525\pngblip\bliptag-1154273601{\*\blipuid 
bb332ebfcb4fcc6cb3be6b299b99250f}\bin1756 
‰PNG________IHDR_______#_____ÓñÂõ____sRGB_®Î_é____pHYs___Ä___Ä_•+____
_ IDATx^í\;z_9_¦÷,¶‹ý|_å_J_WnÝ Ë¨Ù_¤Kc•N·-+7‘N_ À_ŠHwQø_ _gÀyph›j_Ï€ 
_â'@ Ã‹óùÌê¯Z Z   €f hd•ªZ Z@X _¦úÁ _œ¶Ÿ.>mOƒÚ  Žk´ ¸¸xØ ã1¼u_ÌpÛ½Ÿ–
Âûƒ_Ü)_ù=ûÿüëëå_6X? Ï·/_¡µF˜_F¼¼. ¿_ÍŽ¯f  +f  þ³ú÷__ô´½ ¾;.__#Ñúéx÷|¿D€«_¦<÷
Í/_Ÿ´ŸÖŒ ~>__N.¯on®ñðÁ‰ØÝ_ðN¤Hú76GK`uùåŽm¾çÏÌ*`ò»g©=J¼h,¬Ÿ_‚ Ÿ 
‚XÚ?|~}<òè$ÂS_d4 ÓXqÄ¬^ÿd_DUÀÐ_ó#PñÄÌà…®îú¶9l®Dh¹üú+_2Æ@è_k%o•Dc_E;
ü>Ò% †²_f_;¾_.û—
_Ì__”‚”Xƒó_Å•Sºò__¢ðçã_e%Ñ66×›nx_Àøs _+q_*A%_-·”  £ît†{wœN ^Yskó09 /¬éÔ“_I
_àÁe×0• ‘_†\1V‚Š?ÿöºŠH_-
LÌ8:_  ÷¢FÂØJe¤ªdÒþeŸx_ªª_ Üt° ü3¤Âfœúl1_¨QòÆû|æ ýñåna]Ä´_["_»uÃYí_Þ_ì±eb+zy
mÆlwžŸÃ"c‹__@Âž!_ü‡_‡_®òêY{_d_ÌïI  žš__L<__9só w ãB8Š_)™ÔÈ_&„KwÜˆ_!_˜ na
¤J’°_/h_Üï_ ™_0j¢_?àTKÁ…_¼_Ñ£#_D¢_‚…àQ_0_:üˆ®aŽ„ä_âµMÍÂ”ÜøùøÄÂàÆrŠ÷<
B[rS_˜^ŸŽ_ qÉUGk;Þld…*aµÀœ_ U2^€ç‹Œ¶Bâ×_Äf_F _+Ì-
EÊG¼0¯«íW_yæ"ZŸŸ±š±_k|Ç__Ôª5Ã…†fšn9_‡-_ÐÀT×+ãg·iÆµr™Ç_v_¦÷TC@€Å__«Ò
w‹£ª™éúCMÊã!W9Ìg á;ýûï__ŽÇÿà‘#±Yìï___:ß²úÌx>_;£äì‘fù@BôØ×QMÉ__øÛhˆ§dnÙ_I´
ÐíÈI_2ÑC¼X_7{rÕ_…zxah¾_-r.Ì_X•,¬‰yO"›÷ÞI_WÓö¥®WZ0´õv÷  žp__•-
"`Bª¡h×ÁCØOË_ÝÔ®°)Ì‹3Šc6.ƒ]"ßO]‚Ð[áûð-9â OÉpbM_ªÐü¿ ÓŽÍ±øL_¸Ùöh×öÈEÓHI`o_
__Å¥ÖÇ—_~Ý‰@FOÎÔU{4fþ_CÛ‚qö†¼Ë_bcä`Ì…_Ú__«CéHárœß\Ô_–_‹‘°TËP-˜B—
_0¡Y ¨å†´Ž1ˆ9H‡w£Ü_4Ú÷.sˆžB½"×_®Û©rH±ÜÄ_Ý`x•,µ¦!¶4‘ÚµIrv7_ð 6òm†ø,B %¿
¾a‡çŸú[;ó_Š#êkòÛŽÓv+Z ]ƒãìú½¦6œ$_[_´<ö_s_¹S®¤_>_N_–
iè“?_NÑQŒ`9×n¤„£1´øüÐ®®ý£¨ÁÂ_&\xh²OåÙVá_*j¡]Ã‡ºaK-½È‘Éˆ:ÿ2†÷_^Ia>º_K)ó_D_
÷Ä_“ £9®L‘bN_¥aÆ”Œ®_æáú¨7 É›§_VðŽ¶·ª…¥_P%œ _NçÖQ¤é__ŠŽúx?àB—

 ª×_RXI_ó¥dôØ_/c°-ÖOË^ìC_ "JÒ•_~_i÷HôI:-
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7¤7’Že]»QZ„QÙÑ_scïÜR:_©È_ÌërÆ$˜_Ì¬À‘ýìŽÊMå½ª[_geý_u¤‰‘  ÎíK_LénœM>·__‡¿÷
 ÃC5é(²hC²"4nƒ22WG_! K_e_¥Š5$ª_°Š_YP–

˜’õe__á½w%…___³_ßÀ  °<_¹GB!ÇoØkÄ^n/à_=Q¬s _öòWÅË7wíF 0Äy(+™‰_aneªK
@_;_Ãh_´D_v«ÔÅÍ+‰%VÈl:&AåIŠ+XÎµ__0Y‘0ª³Ž´Gxw|å2(_Šˆêc¹»çt}1`“äOž_0Ùú¯Ý¨€I
_ÓEZØõññ±Á÷dâ_n6˜Ò_"üÚÚ>i¹>ÄP¸ß_ 3_`œí=}ìÑè`¢h_Ì QÍÞÆ©ù_Š`VÀÁ_Q_Ç—
_º,çÈŠ_à-áÚ  ¿¶Ü_ 8Ax_____IEND®B`‚}}}}}\sectd 
\ltrsect\linex0\endnhere\sectlinegrid360\sectdefaultcl\sftnbj {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 \tab __\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid9785483 
__\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
s}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 2}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
\endash  s}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 3}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
=  s}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 1}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
\endash  s}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 4}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
,  since s}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 2}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
= S}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 1}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
and S}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 3}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
= S}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 4__\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid9785483 
__\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 Therefore, 
}{\field\flddirty{\*\fldinst {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  QUOTE 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\dn20\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
{\*\shppict{\pict{\*\picprop\shplid1126{\sp{\sn shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn pictureTransparent}{\sv 16777215}}{\sp{\sn 
fLine}{\sv 0}}{\sp{\sn wzEquationXML}{\sv <?xml version="1.0" encoding="UTF-8" 
standalone="yes"?>\'0d\'0a<?mso-application 
progid="Word.Document"?>\'0d\'0a<w:wordDocument 
xmlns:aml="http://schemas.microsoft.com/aml/2001/core" 
xmlns:wpc="http://schemas.microsoft.com/office/word/2010/wordprocessingCanvas" 
xmlns:dt="uuid:C2F41010-65B3-11d1-A29F-00AA00C14882" 
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 
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xmlns:o="urn:schemas-microsoft-com:office:office" 
xmlns:m="http://schemas.openxmlformats.org/officeDocument/2006/math" 
xmlns:v="urn:schemas-microsoft-com:vml" xmlns:w10="urn:schemas-microsoft-
com:office:word" xmlns:w="http://schemas.microsoft.com/office/word/2003/wordml" 
xmlns:wx="http://schemas.microsoft.com/office/word/2003/auxHint" 
xmlns:wne="http://schemas.microsoft.com/office/word/2006/wordml" 
xmlns:wsp="http://schemas.microsoft.com/office/word/2003/wordml/sp2" 
xmlns:sl="http://schemas.microsoft.com/schemaLibrary/2003/core" w:macrosPresent="no" 
w:embeddedObjPresent="no" {\sp{\sn fLayoutInCell}{\sv 
1}}}\picscalex100\picscaley100\piccropl0\piccropr0\piccropt0\piccropb0\picw6191\pich926\
picwgoal3510\pichgoal525\pngblip\bliptag1504887032{\*\blipuid 
59b2c0f85f03c716c3ba4206f6e2d81a}\bin1652 
‰PNG________IHDR___ê___#________e____sRGB_®Î_é____pHYs___Ä___Ä_•+_____
_IDATx^í\=vÛ0_fz_'C_NàžÀÍ’)k6yŒ—
Þ [_{L¶®™²Ô>A}‚¼_±ïâ‚”H  $(‚’lÉ_µ4•@__? ø!|u8_D¾²_ÎS__ÎSì,uÖ€Ô@†ïçÆÁ~õíêÛj
?€_6ó««    ù¦ãÄ_¾__8¦á_‹Þ_†ˆ$ _¿_ Ÿ&_¼Åìùp¸ ëøídø_°rÇšr÷o[¬!˜Ù-
§Bÿ1ýzMO·_=¾>ì† ®–hö¼{x}ì`ü3| …¥_ø‚A{ž_±ÿóº-
Q;¹¹½½¡M+_‰‡;ôLnæÕÕÕ›H`5¹{_‹_-}ˆ_ß_`vÜ)_z+dÎž%ž‰K_adoæßß—;°ÜÒt‡ 
Ï“; _àwúþÑÚù–
_çë’4°.Ä´DbÃeü_M_£Dtœ"ò.å§ ‹ÅÊÐ{’¤¬E¶¾<“r>T›·_á˜ON /#)pD¯-t€;P_ù—
kàIVB_³®^‰·__|‘ß¢<!7pµ£[/¬%ƒßÞ¥>_0 \ÒýÇ»(î Ç ÖãM VÓ  È_Dj!'O Ár–
[9k  ÿv_+I_÷ ¾O_Ú_†—
qí¡  Išq´ ¨ÿZÛ_EP†¸_{G¹áxT)[D¦åj@ïîŽ÷_·Ý_€µ4DØ'°G__›E¡Y-_`‹g¬™tò__Â0ò=_›³ƒ]5N
 !]_t³_˜ñË…à_è(_²p“__Jx_^__Â¿ëÂB_ i¶_4|£î6Ià_è2éh •"bË—
_ûÐ_ B_€{€oi½Ðe[¶x”Ù¤€_¾Q__  
 éÝŠòîc}2   _¬d ¿_ÊÇ4‚"_S5®QlD_ÏœÀZÁ7Š°__a’m©*¡³ç °$™”¯_•y€b#ì÷u¸ê_|2ÇM
_È(WØY_uk»€ü‹º®_ªŒ_È Ç_Ëó£p37þ!„œ‡éqUu_Öäƒ__cÂ&g?—
o9B”=.îÅ³2yßh¡Ð# l²´ãº`Ùƒî´)ûT_«û_ðy8´¯ºm~-
_ªË_¸¦.+>nÉ§5Š!Óý]€ç_*Â[_’Î'G9bÊ_c_eç £ÉÞhhçÁNÇ_._YŒèÕu 3„C>œqî˜;dÛ*ùzÝò<
ì©2!O_TæÁ÷i  ; B_UØ0RÔ_«ŒŒ  f _4ØÀ¹B_0^j_½+‘ï!§önâyj&de*ƒ˜_®ãSé²…—
\vQc_øf_?§Ò‹eÕ°ª_Ã___Ê³ÁŸhRI_0¾a+ˆ¸™ñº`iMmª˜E¡$Á³9L¬o*g_ _É”_ê¢qÊ¨v´¾;€€è`²
i£_¹__âí  _B~:_¥%…Í± _ò¨~5pBøúËoYtï¬HÈÍ_!»_k$ò_Pëç6sŒå_Ð;´³__?†_Ì_©}æ!5x”_
_";§·ãõí_5=_‡VåyÑòXßÍ-Ø¾þ©_èë»X_™³P‡^÷«•_AN N_VÏ+jÍIq1©_Ãc3?I_Ïê£LìÁŒ,_›
_ÙM9®_Ï~ y˜_ýÁÖ1’{_É_ °k@›msW_l’kX_prj|³_XSWëoÉ¤E=‰û__9¡¤ßƒ_í¨h8_‘ÂÍ’Å_
ìTèqæ1RœÐyà¿*…·êÔ_ŸÉ9S_@‚ôâœ;ló²lnÈpx‚¡DO_9E67-
Ò_á;œgÕ__G_cÅ 5ÿ~õ’ÀÍ€Ö_ÌŠ_:oK)Ü*‘Nçûò|eéY]/Äò÷ 
? Á“q(*¨ÈÇ_òtÕ ¨_²¸™WÝþÛ_¯=»/àx–
Œ_ Ï¨é\_K*6·R_)ÒØà_j_s3ì g__ÏÈ¼v8‹_ ÁÉë¦„ÆÉv_ ŽŒ¬_O_Ã“*½Çslð_)tF –

 Óƒ__•»5l£/?“ ¨&µ£“è¦ì±ÁSf‡ˆvQ©õp §_é_®[fÙU_~è¦ƒ_?>‚'É^g€[€U 
tÃåùŽ_ž /š[¨ÇsÌ¡[×Å¿€ñ àÍ}3&_W!4|ÝÄYükióEQ2_{<Ç 8ãªû’éâÈ4 únY´Î_[*¤`çm_qÁ¤
%MÞ_üµ¬²ñµß¦y"‘²ó0âo__Êð¤Ä›m_'à,v¦__êã__Fòé¤b âR(gæÿ£_f><-
%}____IEND®B`‚}}}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
}}{\fldrslt {\rtlch\fcs1 \af0 \ltrch\fcs0 
\dn20\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
{\*\shppict{\pict{\*\picprop\shplid1127{\sp{\sn shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn pictureTransparent}{\sv 16777215}}{\sp{\sn 
fLine}{\sv 0}}{\sp{\sn wzEquationXML}{\sv <?xml version="1.0" encoding="UTF-8" 
standalone="yes"?>\'0d\'0a<?mso-application 
progid="Word.Document"?>\'0d\'0a<w:wordDocument 
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xmlns:aml="http://schemas.microsoft.com/aml/2001/core" 
xmlns:wpc="http://schemas.microsoft.com/office/word/2010/wordprocessingCanvas" 
xmlns:dt="uuid:C2F41010-65B3-11d1-A29F-00AA00C14882" 
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 
xmlns:o="urn:schemas-microsoft-com:office:office" 
xmlns:m="http://schemas.openxmlformats.org/officeDocument/2006/math" 
xmlns:v="urn:schemas-microsoft-com:vml" xmlns:w10="urn:schemas-microsoft-
com:office:word" xmlns:w="http://schemas.microsoft.com/office/word/2003/wordml" 
xmlns:wx="http://schemas.microsoft.com/office/word/2003/auxHint" 
xmlns:wne="http://schemas.microsoft.com/office/word/2006/wordml" 
xmlns:wsp="http://schemas.microsoft.com/office/word/2003/wordml/sp2" 
xmlns:sl="http://schemas.microsoft.com/schemaLibrary/2003/core" w:macrosPresent="no" 
w:embeddedObjPresent="no" {\sp{\sn fLayoutInCell}{\sv 
1}}}\picscalex100\picscaley100\piccropl0\piccropr0\piccropt0\piccropb0\picw6191\pich926\
picwgoal3510\pichgoal525\pngblip\bliptag1504887032{\*\blipuid 
59b2c0f85f03c716c3ba4206f6e2d81a}\bin1652 
‰PNG________IHDR___ê___#________e____sRGB_®Î_é____pHYs___Ä___Ä_•+_____
_IDATx^í\=vÛ0_fz_'C_NàžÀÍ’)k6yŒ—
Þ [_{L¶®™²Ô>A}‚¼_±ïâ‚”H  $(‚’lÉ_µ4•@__? ø!|u8_D¾²_ÎS__ÎSì,uÖ€Ô@†ïçÆÁ~õíêÛj
?€_6ó««    ù¦ãÄ_¾__8¦á_‹Þ_†ˆ$ _¿_ Ÿ&_¼Åìùp¸ ëøídø_°rÇšr÷o[¬!˜Ù-
§Bÿ1ýzMO·_=¾>ì† ®–hö¼{x}ì`ü3| …¥_ø‚A{ž_±ÿóº-
Q;¹¹½½¡M+_‰‡;ôLnæÕÕÕ›H`5¹{_‹_-}ˆ_ß_`vÜ)_z+dÎž%ž‰K_adoæßß—;°ÜÒt‡ 
Ï“; _àwúþÑÚù–
_çë’4°.Ä´DbÃeü_M_£Dtœ"ò.å§ ‹ÅÊÐ{’¤¬E¶¾<“r>T›·_á˜ON /#)pD¯-t€;P_ù—
kàIVB_³®^‰·__|‘ß¢<!7pµ£[/¬%ƒßÞ¥>_0 \ÒýÇ»(î Ç ÖãM VÓ  È_Dj!'O Ár–
[9k  ÿv_+I_÷ ¾O_Ú_†—
qí¡  Išq´ ¨ÿZÛ_EP†¸_{G¹áxT)[D¦åj@ïîŽ÷_·Ý_€µ4DØ'°G__›E¡Y-_`‹g¬™tò__Â0ò=_›³ƒ]5N
 !]_t³_˜ñË…à_è(_²p“__Jx_^__Â¿ëÂB_ i¶_4|£î6Ià_è2éh •"bË—
_ûÐ_ B_€{€oi½Ðe[¶x”Ù¤€_¾Q__  
 éÝŠòîc}2   _¬d ¿_ÊÇ4‚"_S5®QlD_ÏœÀZÁ7Š°__a’m©*¡³ç °$™”¯_•y€b#ì÷u¸ê_|2ÇM
_È(WØY_uk»€ü‹º®_ªŒ_È Ç_Ëó£p37þ!„œ‡éqUu_Öäƒ__cÂ&g?—
o9B”=.îÅ³2yßh¡Ð# l²´ãº`Ùƒî´)ûT_«û_ðy8´¯ºm~-
_ªË_¸¦.+>nÉ§5Š!Óý]€ç_*Â[_’Î'G9bÊ_c_eç £ÉÞhhçÁNÇ_._YŒèÕu 3„C>œqî˜;dÛ*ùzÝò<
ì©2!O_TæÁ÷i  ; B_UØ0RÔ_«ŒŒ  f _4ØÀ¹B_0^j_½+‘ï!§önâyj&de*ƒ˜_®ãSé²…—
\vQc_øf_?§Ò‹eÕ°ª_Ã___Ê³ÁŸhRI_0¾a+ˆ¸™ñº`iMmª˜E¡$Á³9L¬o*g_ _É”_ê¢qÊ¨v´¾;€€è`²
i£_¹__âí  _B~:_¥%…Í± _ò¨~5pBøúËoYtï¬HÈÍ_!»_k$ò_Pëç6sŒå_Ð;´³__?†_Ì_©}æ!5x”_
_";§·ãõí_5=_‡VåyÑòXßÍ-Ø¾þ©_èë»X_™³P‡^÷«•_AN N_VÏ+jÍIq1©_Ãc3?I_Ïê£LìÁŒ,_›
_ÙM9®_Ï~ y˜_ýÁÖ1’{_É_ °k@›msW_l’kX_prj|³_XSWëoÉ¤E=‰û__9¡¤ßƒ_í¨h8_‘ÂÍ’Å_
ìTèqæ1RœÐyà¿*…·êÔ_ŸÉ9S_@‚ôâœ;ló²lnÈpx‚¡DO_9E67-
Ò_á;œgÕ__G_cÅ 5ÿ~õ’ÀÍ€Ö_ÌŠ_:oK)Ü*‘Nçûò|eéY]/Äò÷ 
? Á“q(*¨ÈÇ_òtÕ ¨_²¸™WÝþÛ_¯=»/àx–
Œ_ Ï¨é\_K*6·R_)ÒØà_j_s3ì g__ÏÈ¼v8‹_ ÁÉë¦„ÆÉv_ ŽŒ¬_O_Ã“*½Çslð_)tF –

 Óƒ__•»5l£/?“ ¨&µ£“è¦ì±ÁSf‡ˆvQ©õp §_é_®[fÙU_~è¦ƒ_?>‚'É^g€[€U 
tÃåùŽ_ž /š[¨ÇsÌ¡[×Å¿€ñ àÍ}3&_W!4|ÝÄYükióEQ2_{<Ç 8ãªû’éâÈ4 únY´Î_[*¤`çm_qÁ¤
%MÞ_üµ¬²ñµß¦y"‘²ó0âo__Êð¤Ä›m_'à,v¦__êã__Fòé¤b âR(gæÿ£_f><-
%}____IEND®B`‚}}}}}\sectd \ltrsect\linex0\endnhere\sectlinegrid360\sectdefaultcl\sftnbj 
{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 \tab __\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid9785483 
__\par }{\field\flddirty{\*\fldinst {\rtlch\fcs1 \af0 \ltrch\fcs0 
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\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  QUOTE 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\dn20\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
{\*\shppict{\pict{\*\picprop\shplid1128{\sp{\sn shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn pictureTransparent}{\sv 16777215}}{\sp{\sn 
fLine}{\sv 0}}{\sp{\sn wzEquationXML}{\sv <?xml version="1.0" encoding="UTF-8" 
standalone="yes"?>\'0d\'0a<?mso-application 
progid="Word.Document"?>\'0d\'0a<w:wordDocument 
xmlns:aml="http://schemas.microsoft.com/aml/2001/core" 
xmlns:wpc="http://schemas.microsoft.com/office/word/2010/wordprocessingCanvas" 
xmlns:dt="uuid:C2F41010-65B3-11d1-A29F-00AA00C14882" 
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 
xmlns:o="urn:schemas-microsoft-com:office:office" 
xmlns:m="http://schemas.openxmlformats.org/officeDocument/2006/math" 
xmlns:v="urn:schemas-microsoft-com:vml" xmlns:w10="urn:schemas-microsoft-
com:office:word" xmlns:w="http://schemas.microsoft.com/office/word/2003/wordml" 
xmlns:wx="http://schemas.microsoft.com/office/word/2003/auxHint" 
xmlns:wne="http://schemas.microsoft.com/office/word/2006/wordml" 
xmlns:wsp="http://schemas.microsoft.com/office/word/2003/wordml/sp2" 
xmlns:sl="http://schemas.microsoft.com/schemaLibrary/2003/core" w:macrosPresent="no" 
w:embeddedObjPresent="no" {\sp{\sn fLayoutInCell}{\sv 
1}}}\picscalex100\picscaley100\piccropl0\piccropr0\piccropt0\piccropb0\picw6191\pich900\
picwgoal3510\pichgoal510\pngblip\bliptag-786773668{\*\blipuid 
d11ac95cb1eee6c5e1bbeb558ecabd74}\bin1386 
‰PNG________IHDR___ê___"_____ÞMÒÀ____sRGB_®Î_é____pHYs___Ä___Ä_•+___
___IDATx^í\;Zã0_Vö,„‚ _„_À6[ÑÒ%%4{ƒí¶!%t´T4$' 
'àÛ‚ä.^½Ÿ#Ë_’±ˆ\%Êxf4ú=š‡•Y×u¨]Í_uZàG j7-›_ˆ__|«ÂÁa}1s®Õ¶Ž9_P¾Á·Ž¥çZîÿí–
__ïíï_H|XœÍë˜C_å_|ëXz®ååC÷p‰ÐáõyÇP{rz~~zRÇ__(?k©[_k¯k‰wáùóõþí¶_Ü__Îª|ó¾õ¡_
á]xqý³FìbcgU¾Á·>øn__‘_1lW³Y__œGy’ ^¬_±‹áÀ—
_  B¿l£˜é£c20»LÐ+v_GD øxGË_8_f_µø_ZÖa_Kyªý_bÙ(z~ Æ/¾Q\$ Ehq¿g_ô«ü&G,_–
_ë×†XRÝG¿ºTÖMíë@_0sZ_ÓuxØYˆ _G$s”'_Loõ)F_$‰-
ÔéÕ_…f_ÎT¦c6{ =___7ÆnS£-_¾¶Õ_4Ø•___<lWW _›Oz2{r  ûFË4ôÚþ½ÛÙ_h~†Å¿ _.Ÿl
_úæÆ E-
ÅÉ:öào¤%‡í_]¥_ïšgíÁ¿Çƒºñ…_r4ç[ØS‹_9Ý‡_V° ½T>Éùv4x_"ÌGà__4žP /ß_ÒtûB«6ÑuX
€Â__a5ý}è_Æõhæ_1M_Æƒ´4|!¸Ç_Ùð´&Z ò_¾€_5-ê!ð¡wÂë3-´(m¾$–ÍeŒ/Qž_•uß`çÜ! 
 w;IÃ-_”±!$ŠÐß¾pœ_IQ|rÁ.Jh^âô®_/Eü–õsRžÀý 
»!”l$\Ñ¦_mìäÁgËè ¤d-Ñš_‰!AvÛÇ}¿qÂÏb}ÊÃÁ_†Œ_____°__Ð¥?lýul=\7•M—
_º“L¯_F!+ ú;TypcZkÄÓH³ºvæ<Ô  <? Õ_•í™_?î__ÀÐ;<Õ_ Œ_Šv_u9Š‰_5ø6_ _R¿0Ñ
us*_ö_™_.vú_(›%æ§ªhø“¨V«:__ˆåñ=_õ{A-jGˆèý h1¸X.©&’šoF\_C’N3‘Õ;z5TÓ¸¼)Üp@ƒ‡
…É¾ Ú_V_ø2__ð__ìŠÚ 4´09–7W“_¶Àˆðu—
ßðè¦»ïÁŠ_Ù=X_¹i@U¿›Ìu,7ô†Ñ4:Ezå!6o'ïB____ 
lÎïnÔûžÀ[¡_§Å4íÇçcÐN¾['FuuHÍ‚¾_{X¯É_ híÕ=þ;§_œ(—
Å=/-H_ÛU‰ÒAÞcŒy¹_Wº„¸ <Çz``Ÿ©_"#Î…ˆõÐ_vÛr_;rÆ˜ytP´>ÈoTÔ|Á_ „ªe_à˜»{_S
¼º_½Fy¹_Å—_7ŒçˆÁCÐ_’_Â_M¶†³¨”R›ùfùé_%/· IKˆ_ðœ"|ûÒ¶ _«&È;ó¼Ü‚†-
!.Äs¼Ø7_AQ__òÌï ùâñ°[¿_Õ cŒpk_è__â–Ïj_âòM!øP5‚Ñ,`–
÷ôFIJ____}%Ç_3„Ë¢Ÿ{ëÐ3_•ÖLÍûæs_õq² 1ŠÎ"ÞA_ÿDŸÂ_ùD'p_“ü__ë_%_µ_p®3Çƒ×xd
°€p¶n†*’ð_!_n)¬†ˆuÄe¨’C<ís SLÝ†ØëXh2wªKÁ×^ŽÌjSözµT_S-
x˜p  3œ_ô„ Ë_Ö«èàa"óÂ¹xÆ6 s®óXÜX}óÔS·_/j_ìRRÁ8_úc¡8>:µœ‚Tÿ?]_–
D}ÁHn____IEND®B`‚}}}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
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}}{\fldrslt {\rtlch\fcs1 \af0 \ltrch\fcs0 
\dn20\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
{\*\shppict{\pict{\*\picprop\shplid1129{\sp{\sn shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn pictureTransparent}{\sv 16777215}}{\sp{\sn 
fLine}{\sv 0}}{\sp{\sn wzEquationXML}{\sv <?xml version="1.0" encoding="UTF-8" 
standalone="yes"?>\'0d\'0a<?mso-application 
progid="Word.Document"?>\'0d\'0a<w:wordDocument 
xmlns:aml="http://schemas.microsoft.com/aml/2001/core" 
xmlns:wpc="http://schemas.microsoft.com/office/word/2010/wordprocessingCanvas" 
xmlns:dt="uuid:C2F41010-65B3-11d1-A29F-00AA00C14882" 
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 
xmlns:o="urn:schemas-microsoft-com:office:office" 
xmlns:m="http://schemas.openxmlformats.org/officeDocument/2006/math" 
xmlns:v="urn:schemas-microsoft-com:vml" xmlns:w10="urn:schemas-microsoft-
com:office:word" xmlns:w="http://schemas.microsoft.com/office/word/2003/wordml" 
xmlns:wx="http://schemas.microsoft.com/office/word/2003/auxHint" 
xmlns:wne="http://schemas.microsoft.com/office/word/2006/wordml" 
xmlns:wsp="http://schemas.microsoft.com/office/word/2003/wordml/sp2" 
xmlns:sl="http://schemas.microsoft.com/schemaLibrary/2003/core" w:macrosPresent="no" 
w:embeddedObjPresent="no" {\sp{\sn fLayoutInCell}{\sv 
1}}}\picscalex100\picscaley100\piccropl0\piccropr0\piccropt0\piccropb0\picw6191\pich900\
picwgoal3510\pichgoal510\pngblip\bliptag-786773668{\*\blipuid 
d11ac95cb1eee6c5e1bbeb558ecabd74}\bin1386 
‰PNG________IHDR___ê___"_____ÞMÒÀ____sRGB_®Î_é____pHYs___Ä___Ä_•+___
___IDATx^í\;Zã0_Vö,„‚ _„_À6[ÑÒ%%4{ƒí¶!%t´T4$' 
'àÛ‚ä.^½Ÿ#Ë_’±ˆ\%Êxf4ú=š‡•Y×u¨]Í_uZàG j7-›_ˆ__|«ÂÁa}1s®Õ¶Ž9_P¾Á·Ž¥çZîÿí–
__ïíï_H|XœÍë˜C_å_|ëXz®ååC÷p‰ÐáõyÇP{rz~~zRÇ__(?k©[_k¯k‰wáùóõþí¶_Ü__Îª|ó¾õ¡_
á]xqý³FìbcgU¾Á·>øn__‘_1lW³Y__œGy’ ^¬_±‹áÀ—

 _B¿l£˜é£c20»LÐ+v_GD øxGË_8_f_µø_ZÖa_Kyªý_bÙ(z~ Æ/¾Q\$ Ehq¿g_ô«ü&G,_–
_ë×†XRÝG¿ºTÖMíë@_0sZ_ÓuxØYˆ _G$s”'_Loõ)F_$‰-
ÔéÕ_…f_ÎT¦c6{ =___7ÆnS£-_¾¶Õ_4Ø•___<lWW _›Oz2{r  ûFË4ôÚþ½ÛÙ_h~†Å¿ _.Ÿl
_úæÆ E-
ÅÉ:öào¤%‡í_]¥_ïšgíÁ¿Çƒºñ…_r4ç[ØS‹_9Ý‡_V° ½T>Éùv4x_"ÌGà__4žP /ß_ÒtûB«6ÑuX
€Â__a5ý}è_Æõhæ_1M_Æƒ´4|!¸Ç_Ùð´&Z ò_¾€_5-ê!ð¡wÂë3-´(m¾$–ÍeŒ/Qž_•uß`çÜ! 
 w;IÃ-_”±!$ŠÐß¾pœ_IQ|rÁ.Jh^âô®_/Eü–õsRžÀý 
»!”l$\Ñ¦_mìäÁgËè ¤d-Ñš_‰!AvÛÇ}¿qÂÏb}ÊÃÁ_†Œ_____°__Ð¥?lýul=\7•M—
_º“L¯_F!+ ú;TypcZkÄÓH³ºvæ<Ô  <? Õ_•í™_?î__ÀÐ;<Õ_ Œ_Šv_u9Š‰_5ø6_ _R¿0Ñ
us*_ö_™_.vú_(›%æ§ªhø“¨V«:__ˆåñ=_õ{A-jGˆèý h1¸X.©&’šoF\_C’N3‘Õ;z5TÓ¸¼)Üp@ƒ‡
…É¾ Ú_V_ø2__ð__ìŠÚ 4´09–7W“_¶Àˆðu—
ßðè¦»ïÁŠ_Ù=X_¹i@U¿›Ìu,7ô†Ñ4:Ezå!6o'ïB____ 
lÎïnÔûžÀ[¡_§Å4íÇçcÐN¾['FuuHÍ‚¾_{X¯É_ híÕ=þ;§_œ(—
Å=/-H_ÛU‰ÒAÞcŒy¹_Wº„¸ <Çz``Ÿ©_"#Î…ˆõÐ_vÛr_;rÆ˜ytP´>ÈoTÔ|Á_ „ªe_à˜»{_S
¼º_½Fy¹_Å—_7ŒçˆÁCÐ_’_Â_M¶†³¨”R›ùfùé_%/· IKˆ_ðœ"|ûÒ¶ _«&È;ó¼Ü‚†-
!.Äs¼Ø7_AQ__òÌï ùâñ°[¿_Õ cŒpk_è__â–Ïj_âòM!øP5‚Ñ,`–
÷ôFIJ____}%Ç_3„Ë¢Ÿ{ëÐ3_•ÖLÍûæs_õq² 1ŠÎ"ÞA_ÿDŸÂ_ùD'p_“ü__ë_%_µ_p®3Çƒ×xd
°€p¶n†*’ð_!_n)¬†ˆuÄe¨’C<ís SLÝ†ØëXh2wªKÁ×^ŽÌjSözµT_S-
x˜p  3œ_ô„ Ë_Ö«èàa"óÂ¹xÆ6 s®óXÜX}óÔS·_/j_ìRRÁ8_úc¡8>:µœ‚Tÿ?]_–
D}ÁHn____IEND®B`‚}}}}}\sectd 
\ltrsect\linex0\endnhere\sectlinegrid360\sectdefaultcl\sftnbj {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid936790 \tab \tab \tab \tab \tab \tab 
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(5}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 .1)__\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid9785483 
__\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 Where, 
T}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 e}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
= temperature in the evaporator__\par \tab T}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 c}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
= temperature in the condenser __\par __\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 HEAT 
PUMP\tab \tab __\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 For heat 
pump\tab \tab }{\field\flddirty{\*\fldinst {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  QUOTE 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\dn15\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
{\*\shppict{\pict{\*\picprop\shplid1130{\sp{\sn shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn pictureTransparent}{\sv 16777215}}{\sp{\sn 
fLine}{\sv 0}}{\sp{\sn wzEquationXML}{\sv <?xml version="1.0" encoding="UTF-8" 
standalone="yes"?>\'0d\'0a<?mso-application 
progid="Word.Document"?>\'0d\'0a<w:wordDocument 
xmlns:aml="http://schemas.microsoft.com/aml/2001/core" 
xmlns:wpc="http://schemas.microsoft.com/office/word/2010/wordprocessingCanvas" 
xmlns:dt="uuid:C2F41010-65B3-11d1-A29F-00AA00C14882" 
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 
xmlns:o="urn:schemas-microsoft-com:office:office" 
xmlns:m="http://schemas.openxmlformats.org/officeDocument/2006/math" 
xmlns:v="urn:schemas-microsoft-com:vml" xmlns:w10="urn:schemas-microsoft-
com:office:word" xmlns:w="http://schemas.microsoft.com/office/word/2003/wordml" 
xmlns:wx="http://schemas.microsoft.com/office/word/2003/auxHint" 
xmlns:wne="http://schemas.microsoft.com/office/word/2006/wordml" 
xmlns:wsp="http://schemas.microsoft.com/office/word/2003/wordml/sp2" 
xmlns:sl="http://schemas.microsoft.com/schemaLibrary/2003/core" w:macrosPresent="no" 
w:embeddedObjPresent="no" {\sp{\sn fLayoutInCell}{\sv 
1}}}\picscalex100\picscaley100\piccropl0\piccropr0\piccropt0\piccropb0\picw7248\pich847\
picwgoal4109\pichgoal480\pngblip\bliptag-644817365{\*\blipuid 
d990de2bae798343e591ee2b42a2e5cf}\bin1931 ‰PNG________IHDR_______ 
_____Q `f____sRGB_®Î_é____pHYs___Ä___Ä_•+_____0IDATx^í\=~Û:_W{–
¸C~9 {_·K§¬ÝìñyéöÆnYì1ÞºfÊ_û_Ï'è¯Cí»øñ›__ˆ–
"Kþ 'K____HðOH__‡CU~Å_Å_M,ð±_q¡-
_(_Ð_(as£~°  ™}P¿ÏË½Ø KQOs:ãåõ; ìª²Òg_IÆ_† w_k_|Õt(öËÏ²q=kë}µ._äj–
uÞ,¨X«_Ófò¼[Œ«‡Ow<?ÅîKµ>__‘HÓÔXµôTÿÉózZ _¿_úedkná'{¿ÈÅJ¿_‰_josk?í/ãÅÎu_
_5³E¦-
|¬†__m&æ_ê_½P_MU`°?--øð_u_“¤úë;íTÐÊû¦ŠK_ê_Ze¤W_X]_©žHPÔàáÑ_³?`p3_þgG_Ýb
Ç__¢~ÁJq7 ·Ô‘iu_© I¶#¼CÅfÀ_ö¦nà„__£ðÀ.!_í¸P`õ·Æs  ¦l¿¼sš‡L¸YFŽOTÐ4_=ö-
“9__½Á°Aƒd"_X_,_ÑéÁM4_e¦$0e“Ád¥„_D_é_šS_Ì¤©&GtDž†)»õTÑÆ˜VÿœŽÄ2†#!öN©[

 ˆk"¯¿__ôP6]°_Ú/«0”_m___{¢™ÕÎKh n/lð_¥W`B² é¨ÅQ!Æ%«1œµÑü_†/ñ#À’%_"•j’o[—
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¢ñÞ &nè_n__áÙƒ ÕÄ’pžÉÙ_Ú=U_< _CàóöÌzÅÍ… h_¼XÇü_¹__Þ|ÔÄ¸_Þ‚Â‰x_ÐŽ%
k_5!¥ô"äŽÐì›íXzS__3=C±nm_´GäN_À€ðJú_µ_—3KäY™_Ñ§giF—ú__š 
i_þIp"„Q¤(_~Ü_Cê_™‘_§·—  mDHöú_£5!¹}˜ 'è¬F—V_|Ú/—
_…Ûÿým‘¨ÍŒA¾_ë»¯ ãíü_¢™‚_Ó_à7,Ùï¿_4_Ð_«Éq_™1_ôæÕô_[0È`_kL3^ü˜Ø§€XwiúÍ

 Üw ÷K*4Õ_¨à_Z›ƒŒz _PUÝ}z¨¶/o_UW¾ŒQ´Ñýxûg·™ý¼ÿõOè_jÏÝ_3_AdLãƒP_«v~Ã
_;f/Fv~I°ê¥_ì¦ÍeKL¤k_ÂÏàq__ûD¼Í Ý_Ó~Ø¡Æ4—
n ÐÆTÜ‚Z“0fÁ3:K_nÂ‘ñ7£Ò\[±#ØÌìŒÍOã`E„n_‰a—
¬RLšFõ‡Ó½“Al.{TÝbnñ_¤_gO,_B.¾—
1IK9rk_î³iCã†Þ´J´Ã_»Ž›óæW›˜÷¥z&ÏéK ÓÈ_{šw²÷a“__aÌ_˜ˆ`Òód_|Ê#‹wZà|š—
¨9ÕX¬§_Ç“ÁÃf¢mØd__ €_›äV–w3…¯’šf__u’dé_iÑ½ØîÍkÂ&ëÙ__³_é[1¦ Â%CëÞ__Ç_-
` 4…_¨Í‡…;¸Ÿ†@8__rT_t1·¶ó‘ÃÐFó-_™g‘µ$’»OA¾Xuäÿµ¨åj¢@¡-
_p_°hv}½”@À¬AÜfgÀI Š.£^,Ð‰_Â¹M¶Î5Eò™5H¯[RÙê°¥àÆZg_ÁE•K¶@û__6Os_"á„Ë
¸¥>¥_‹ÑßW_®¹»_@Òä¬$i Ì¡…É±__aãÎJ];uê_ö_êpµª0Áf¦_Ì«é¿ñ°Uµ4__ù-
…úƒæ¼Æ“çÜ_õ_R'Ï±P__´³_ƒ¤¥{_rG8øÏá—öÀØ_ËÂ’%T‘^_Fs“Cy>¸_|º J_t_Òƒ!LÀ—
¿ùÀåñf_/¾€Ü½)‚*Ò-<QàêÁÝ¢(Po þvÉ&îâk_ ,iÙR_›âµgn  ö @ÓœP—
•:_A!__nƒWzûSs€ÔTf¡_Ô_g  € ž¨ÿ½… X_nÏL-_7_Í+ŒÍ ¨Û—
ÏÖÁŠ¾0ž\òý_?ÓA¿C¢¯_çð&Hë_Y´ýŒÆY QO«¡X_^[çÝ“r_)F_Nýâ_T¥º™ì¶®¶_î)__„_á_
Ùê_M_Éé ¸¿½ Ðµüh÷n“Ë_¨ßP\ÇoðÐ’ø8_Ù]d|_‡Á{Ð›ßšñ"Æ`2@‘_yóJ__ÜÇ_EÒ¯f×:tØˆo
.]†ï_§¥}¯7, zí__ãI?_á _D¿_ë‚_?èï¨_¨Ô_²Å_tD¥p ïpVëJòÐaÓU?n OX\\v_ÞŽW†_É_ÌË 
`™šË>õŽîhéJƒŽ_pÎÇœ_€üûj–_g¸Þ 
 ³Þà]œrª&ýÁV¬O¾M«Õëìu_j_M½º+B_½<î\é_†/ù_¿=½<Æ·ìßfêÃœ°x]£7±_D×__¡š;_s_v_ò
¶‹³q Â%l.q8UdTþK_“_‹ñjµÂ°}úý ú_†_#lçó*VKé+_4ÈPò77_™ÇNm`«ïgl–
5_œ¾°a¸µìæ_úë’_´!ç?+A?œ¨}SÈ—²)—
1œ wq__@  Ñ0Np_#pø_í 4§,U2`____IEND®B`‚}}}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
}}{\fldrslt {\rtlch\fcs1 \af0 \ltrch\fcs0 
\dn15\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
{\*\shppict{\pict{\*\picprop\shplid1131{\sp{\sn shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn pictureTransparent}{\sv 16777215}}{\sp{\sn 
fLine}{\sv 0}}{\sp{\sn wzEquationXML}{\sv <?xml version="1.0" encoding="UTF-8" 
standalone="yes"?>\'0d\'0a<?mso-application 
progid="Word.Document"?>\'0d\'0a<w:wordDocument 
xmlns:aml="http://schemas.microsoft.com/aml/2001/core" 
xmlns:wpc="http://schemas.microsoft.com/office/word/2010/wordprocessingCanvas" 
xmlns:dt="uuid:C2F41010-65B3-11d1-A29F-00AA00C14882" 
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 
xmlns:o="urn:schemas-microsoft-com:office:office" 
xmlns:m="http://schemas.openxmlformats.org/officeDocument/2006/math" 
xmlns:v="urn:schemas-microsoft-com:vml" xmlns:w10="urn:schemas-microsoft-
com:office:word" xmlns:w="http://schemas.microsoft.com/office/word/2003/wordml" 
xmlns:wx="http://schemas.microsoft.com/office/word/2003/auxHint" 
xmlns:wne="http://schemas.microsoft.com/office/word/2006/wordml" 
xmlns:wsp="http://schemas.microsoft.com/office/word/2003/wordml/sp2" 
xmlns:sl="http://schemas.microsoft.com/schemaLibrary/2003/core" w:macrosPresent="no" 
w:embeddedObjPresent="no" {\sp{\sn fLayoutInCell}{\sv 
1}}}\picscalex100\picscaley100\piccropl0\piccropr0\piccropt0\piccropb0\picw7248\pich847\
picwgoal4109\pichgoal480\pngblip\bliptag-644817365{\*\blipuid 
d990de2bae798343e591ee2b42a2e5cf}\bin1931 ‰PNG________IHDR_______ 
_____Q `f____sRGB_®Î_é____pHYs___Ä___Ä_•+_____0IDATx^í\=~Û:_W{–
¸C~9 {_·K§¬ÝìñyéöÆnYì1ÞºfÊ_û_Ï'è¯Cí»øñ›__ˆ–
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"Kþ 'K____HðOH__‡CU~Å_Å_M,ð±_q¡-
 _(_Ð_(as£~°™}P¿ÏË½Ø KQOs:ãåõ; ìª²Òg_IÆ_† w_k_|Õt(öËÏ²q=kë}µ._äj–

uÞ,¨X«_Ófò¼[Œ«‡Ow<?ÅîKµ>__‘HÓÔXµôTÿÉózZ _¿_úedkná'{¿ÈÅJ¿_‰_josk?í/ãÅÎu_
_5³E¦-
|¬†__m&æ_ê_½P_MU`°?--øð_u_“¤úë;íTÐÊû¦ŠK_ê_Ze¤W_X]_©žHPÔàáÑ_³?`p3_þgG_Ýb
Ç__¢~ÁJq7 ·Ô‘iu_© I¶#¼CÅfÀ_ö¦nà„__£ðÀ.!_í¸P`õ·Æs  ¦l¿¼sš‡L¸YFŽOTÐ4_=ö-
“9__½Á°Aƒd"_X_,_ÑéÁM4_e¦$0e“Ád¥„_D_é_šS_Ì¤©&GtDž†)»õTÑÆ˜VÿœŽÄ2†#!öN©[

 ˆk"¯¿__ôP6]°_Ú/«0”_m___{¢™ÕÎKh n/lð_¥W`B² é¨ÅQ!Æ%«1œµÑü_†/ñ#À’%_"•j’o[—
¢ñÞ &nè_n__áÙƒ ÕÄ’pžÉÙ_Ú=U_< _CàóöÌzÅÍ… h_¼XÇü_¹__Þ|ÔÄ¸_Þ‚Â‰x_ÐŽ%
k_5!¥ô"äŽÐì›íXzS__3=C±nm_´GäN_À€ðJú_µ_—3KäY™_Ñ§giF—ú__š 
i_þIp"„Q¤(_~Ü_Cê_™‘_§·—  mDHöú_£5!¹}˜ 'è¬F—V_|Ú/—
_…Ûÿým‘¨ÍŒA¾_ë»¯ ãíü_¢™‚_Ó_à7,Ùï¿_4_Ð_«Éq_™1_ôæÕô_[0È`_kL3^ü˜Ø§€XwiúÍ

 Üw ÷K*4Õ_¨à_Z›ƒŒz _PUÝ}z¨¶/o_UW¾ŒQ´Ñýxûg·™ý¼ÿõOè_jÏÝ_3_AdLãƒP_«v~Ã
_;f/Fv~I°ê¥_ì¦ÍeKL¤k_ÂÏàq__ûD¼Í Ý_Ó~Ø¡Æ4—
n ÐÆTÜ‚Z“0fÁ3:K_nÂ‘ñ7£Ò\[±#ØÌìŒÍOã`E„n_‰a—
¬RLšFõ‡Ó½“Al.{TÝbnñ_¤_gO,_B.¾—
1IK9rk_î³iCã†Þ´J´Ã_»Ž›óæW›˜÷¥z&ÏéK ÓÈ_{šw²÷a“__aÌ_˜ˆ`Òód_|Ê#‹wZà|š—
¨9ÕX¬§_Ç“ÁÃf¢mØd__ €_›äV–w3…¯’šf__u’dé_iÑ½ØîÍkÂ&ëÙ__³_é[1¦ Â%CëÞ__Ç_-
` 4…_¨Í‡…;¸Ÿ†@8__rT_t1·¶ó‘ÃÐFó-_™g‘µ$’»OA¾Xuäÿµ¨åj¢@¡-
_p_°hv}½”@À¬AÜfgÀI Š.£^,Ð‰_Â¹M¶Î5Eò™5H¯[RÙê°¥àÆZg_ÁE•K¶@û__6Os_"á„Ë
¸¥>¥_‹ÑßW_®¹»_@Òä¬$i Ì¡…É±__aãÎJ];uê_ö_êpµª0Áf¦_Ì«é¿ñ°Uµ4__ù-
…úƒæ¼Æ“çÜ_õ_R'Ï±P__´³_ƒ¤¥{_rG8øÏá—öÀØ_ËÂ’%T‘^_Fs“Cy>¸_|º J_t_Òƒ!LÀ—
¿ùÀåñf_/¾€Ü½)‚*Ò-<QàêÁÝ¢(Po þvÉ&îâk_ ,iÙR_›âµgn  ö @ÓœP—
•:_A!__nƒWzûSs€ÔTf¡_Ô_g  € ž¨ÿ½… X_nÏL-_7_Í+ŒÍ ¨Û—
ÏÖÁŠ¾0ž\òý_?ÓA¿C¢¯_çð&Hë_Y´ýŒÆY QO«¡X_^[çÝ“r_)F_Nýâ_T¥º™ì¶®¶_î)__„_á_
Ùê_M_Éé ¸¿½ Ðµüh÷n“Ë_¨ßP\ÇoðÐ’ø8_Ù]d|_‡Á{Ð›ßšñ"Æ`2@‘_yóJ__ÜÇ_EÒ¯f×:tØˆo
.]†ï_§¥}¯7, zí__ãI?_á _D¿_ë‚_?èï¨_¨Ô_²Å_tD¥p ïpVëJòÐaÓU?n OX\\v_ÞŽW†_É_ÌË 
`™šË>õŽîhéJƒŽ_pÎÇœ_€üûj–_g¸Þ 
 ³Þà]œrª&ýÁV¬O¾M«Õëìu_j_M½º+B_½<î\é_†/ù_¿=½<Æ·ìßfêÃœ°x]£7±_D×__¡š;_s_v_ò
¶‹³q Â%l.q8UdTþK_“_‹ñjµÂ°}úý ú_†_#lçó*VKé+_4ÈPò77_™ÇNm`«ïgl–
5_œ¾°a¸µìæ_úë’_´!ç?+A?œ¨}SÈ—²)—
1œ wq__@  Ñ0Np_#pø_í 4§,U2`____IEND®B`‚}}}}}\sectd 
\ltrsect\linex0\endnhere\sectlinegrid360\sectdefaultcl\sftnbj {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 \tab __\par 
}\pard \ltrpar\qj 
\fi720\li1440\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin1440\itap
0\pararsid1323348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 __\par 
}{\field\flddirty{\*\fldinst {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  QUOTE 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\dn20\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
{\*\shppict{\pict{\*\picprop\shplid1132{\sp{\sn shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn pictureTransparent}{\sv 16777215}}{\sp{\sn 
fLine}{\sv 0}}{\sp{\sn wzEquationXML}{\sv <?xml version="1.0" encoding="UTF-8" 
standalone="yes"?>\'0d\'0a<?mso-application 
progid="Word.Document"?>\'0d\'0a<w:wordDocument 
xmlns:aml="http://schemas.microsoft.com/aml/2001/core" 
xmlns:wpc="http://schemas.microsoft.com/office/word/2010/wordprocessingCanvas" 
xmlns:dt="uuid:C2F41010-65B3-11d1-A29F-00AA00C14882" 
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xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 
xmlns:o="urn:schemas-microsoft-com:office:office" 
xmlns:m="http://schemas.openxmlformats.org/officeDocument/2006/math" 
xmlns:v="urn:schemas-microsoft-com:vml" xmlns:w10="urn:schemas-microsoft-
com:office:word" xmlns:w="http://schemas.microsoft.com/office/word/2003/wordml" 
xmlns:wx="http://schemas.microsoft.com/office/word/2003/auxHint" 
xmlns:wne="http://schemas.microsoft.com/office/word/2006/wordml" 
xmlns:wsp="http://schemas.microsoft.com/office/word/2003/wordml/sp2" 
xmlns:sl="http://schemas.microsoft.com/schemaLibrary/2003/core" w:macrosPresent="no" 
w:embeddedObjPresent="no" {\sp{\sn fLayoutInCell}{\sv 
1}}}\picscalex100\picscaley100\piccropl0\piccropr0\piccropt0\piccropb0\picw7803\pich926\
picwgoal4424\pichgoal525\pngblip\bliptag-1218055932{\*\blipuid 
b765f104fc5b65ffc04c4f3e06fd616c}\bin1908 
‰PNG________IHDR___'___#_____YÞ[´____sRGB_®Î_é____pHYs___Ä___Ä_•+_____
_IDATx^í\=zÛ<_f¾³Ä_úä_î_œ.™²fsÆzéö Ý  ºØc²uÍ”¥ö_š_äéPû.. D_$AñG”(WÔ_+$_€x_

 _„xu>ŸI}ª_ª_FÔÀ #ŽU‡ª_¨_`_¨¨«vPN_§Ý§«O»S___  WW ‡__ó!+ê<šg†Ñ<eì£”eD _4%
5ÖeÙ¬ù_ùqþõå:z¨þ_VOçóÝk!ÈWÔuM 3ŒÅËý‘î}é³¿Ù,Ê-
 ý_mh_Çßoë=ÕÓq»$ò åÇ_>ìi÷@_[_q’£ÕÓñþå¡„«-¾ÎiŒÔ06ÔŽ”e,>.ÉûŸ_áÐÐxÉCŸº §
_!§Ÿ/o_l×_nn>àŽŒ6"÷ŸÁÿXÄ—)¤ˆ 
uýùžl¾ _hVÔ¹LŽ[Ïö+µ£úDh€«-_Ôê‰Á_yX#_ÈÃãíû–
‡_ÔQº _ÆD_)_»e •´¢Î5™4`"Ð_ 9…_À,[QµIÐ…Ë¿º[¿m_lß|ýå—

 _©„_'Ön_ÍœH_)ÈÚÛïc8§yZVÔ9ôxúóNà®äð}ÓšS›8¨_=] ‡×g°VAœtjŠ%7è&k!Ó/hGÖÈ~L
 _‘Ê_žd*_êÌ_ÅT–ž©²T‰&².1ùG7%äíå§ØÆQ©nŸ—  Û_<ÝF 4)–ýÚ™-
Hž ËîÈÖªõ__+y^…_ŽÏß_y_ªOnFÔÍí×íÎÙßÑV•—Ô+²‡+1‡`ñ`É'B–"À_¹¨ö—
zc4_é*øPÕÁ~ü§Ý_[¶&öNèC<-”T_¥¢‰1\š_1Õ†ÑˆüïZ·_ªZ¥DÙ_íivì_±‹__RQQùÖqUGÔp_
X`_¸_¡ap¼ _;ó¥0^_œãÊ™<_ã_¢¬Ð<%ó_¾#ª±_5†´__Ï¹_ H_"Ù¯‘D  ¹n_ær‡ ‹„_³}f?–
Çî-_P_¾Ö_JMÙØò÷_OE_ÇíZ_Q-ít,ÅîŽ‘üÐm@3°_¥”›@ :¯;r4@_e½òÒŽÔbñæî8ª8kSc_F|
X\Îþ †ë¾Ž_‚BRÚ>¡àF £Î__W_ÄCêŠl¶F—
_^FLnmZ5_¬_žÃdGSFêIË_±£*¬_ËX_íP‹ðWôì¥9PY°êŽ3¯Y  èÿàç5àè¦TY] Ñ__ó‘4»ê.ƒ 
ÅgÚž_u‘_ßÃMdJ‚×Äô†_‘´²  j@ ×yëp¬_˜_d^ÓUš 
_ð¢gwéVœµç_¶˜•ßJ,³_ÒkSX±_Ý     j…Š¬2A 8 -žX_I«y 3¿ùÄ]ó‘4Î_þ•Ö_uz_(=ä_N‰U
Û_åö´È”_lý¿öq_ßÔ¹ úÙ¿½.µC±xE_\†Ê~9’Ï&æ#i>  ]_%$‡ig, 7Žr_£¶ÅòÊâ¼¤ÉäÊ„qÛI¦xk
Â3s<SÉMM_ò”_V?¡U=z___xù__·A_ëªŽšù_&<^` *ìÊX‰Y†3__s›õ¶"lh_sl5€  Ò«_à¯¹é h-‡
Ò/‡8É¡Y9_Êù%¶KÏ¦ÄÆÑìÃ«&÷B“. 

 «_ Ù5ë±ÃÔö__˜Ï}_Ó¸_i4Ô _¯š¬Êi·cß]ˆ£vþ____2ÊçÛÃÝA4_å84ÅÜ_dÝ§_7T®ÖÑ÷)ÄÈ
È,m:÷# ä aýx³ _ù_m¿8Ê'4úI~Î v8Êñ³$?‘QŠw×úÂ¹‰_(g Èzä__¹¡ b^Ýú_\Œ·¯sp#5—
sòºhÁí¥Ìßæ™ á(÷Ð_Ø¯í×Ž4• :P1œA7áÔÒð_"£_ºp®¼ê !ÅE_-
Ât„!,ð|¾_¯`e¸;ˆ†£Ü#‚_º;È¤_wá  »¼Ô Ñ‚dœÖýHÅ} w!ÉÛÀ_(ÃrwÚ‡'jâu×‘F9¯tŽ#RÏ –
‡ñ_æ6_CÔ_PæÛ²§¢À0Ê¢cPò3MÆ06BÕ%Øå!ÑÀÓ>1ò&È´ï’Ú-
fÂ‰a'eQ`NŸ_ñZŒFõ•_Ú &!¶å_Ê_Íœ_ƒy_£–
_`"_sä_J_r%_œxZl‘r®_¬eé_Ó_Ÿdþÿpw_uR¾º%âVd"ï?Ê,_N.ôî 
˜<ô^øãºt_eÁK_^_ÄR©Ñ_lCFžÖ|%Í"çÐ2ÆUPG›žC@–
/ýöÞ^»£w\  ÎÌ×I_ßh!ï_D0_« µÜºŒ_/_ìPŒ†nÿŠd°”/€~ÍòÌÑ©¯.j†‡MÊ1:dÄ__¸_)“€²ä__m¸¢ç‡:
_\  _s_‘_iâPLERÿ~_Qœ_n[#%… _~M°t _/4_ž þ£Q‡ñÖÜÔ"–
_#s,^Î_u`¯’ý_"µ¾_”-ëéâ-©o_•x°î_òPNîˆÐu__ÔW<Õ__O_î2 _.³<¤_á ôç³E 9ÃÃå;__GŒ.Q
ûÕ2r1y äŽ^6ò«DãÕ&ïöªžŽ±+‚_Ÿb_Žü_*EEƒ¼’žÖ____IEND®B`‚}}}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
}}{\fldrslt {\rtlch\fcs1 \af0 \ltrch\fcs0 
\dn20\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
{\*\shppict{\pict{\*\picprop\shplid1133{\sp{\sn shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 
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0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn pictureTransparent}{\sv 16777215}}{\sp{\sn 
fLine}{\sv 0}}{\sp{\sn wzEquationXML}{\sv <?xml version="1.0" encoding="UTF-8" 
standalone="yes"?>\'0d\'0a<?mso-application 
progid="Word.Document"?>\'0d\'0a<w:wordDocument 
xmlns:aml="http://schemas.microsoft.com/aml/2001/core" 
xmlns:wpc="http://schemas.microsoft.com/office/word/2010/wordprocessingCanvas" 
xmlns:dt="uuid:C2F41010-65B3-11d1-A29F-00AA00C14882" 
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 
xmlns:o="urn:schemas-microsoft-com:office:office" 
xmlns:m="http://schemas.openxmlformats.org/officeDocument/2006/math" 
xmlns:v="urn:schemas-microsoft-com:vml" xmlns:w10="urn:schemas-microsoft-
com:office:word" xmlns:w="http://schemas.microsoft.com/office/word/2003/wordml" 
xmlns:wx="http://schemas.microsoft.com/office/word/2003/auxHint" 
xmlns:wne="http://schemas.microsoft.com/office/word/2006/wordml" 
xmlns:wsp="http://schemas.microsoft.com/office/word/2003/wordml/sp2" 
xmlns:sl="http://schemas.microsoft.com/schemaLibrary/2003/core" w:macrosPresent="no" 
w:embeddedObjPresent="no" {\sp{\sn fLayoutInCell}{\sv 
1}}}\picscalex100\picscaley100\piccropl0\piccropr0\piccropt0\piccropb0\picw7803\pich926\
picwgoal4424\pichgoal525\pngblip\bliptag-1218055932{\*\blipuid 
b765f104fc5b65ffc04c4f3e06fd616c}\bin1908 
‰PNG________IHDR___'___#_____YÞ[´____sRGB_®Î_é____pHYs___Ä___Ä_•+_____
_IDATx^í\=zÛ<_f¾³Ä_úä_î_œ.™²fsÆzéö Ý  ºØc²uÍ”¥ö_š_äéPû.. D_$AñG”(WÔ_+$_€x_

 _„xu>ŸI}ª_ª_FÔÀ #ŽU‡ª_¨_`_¨¨«vPN_§Ý§«O»S___  WW ‡__ó!+ê<šg†Ñ<eì£”eD _4%
5ÖeÙ¬ù_ùqþõå:z¨þ_VOçóÝk!ÈWÔuM 3ŒÅËý‘î}é³¿Ù,Ê-
 ý_mh_Çßoë=ÕÓq»$ò åÇ_>ìi÷@_[_q’£ÕÓñþå¡„«-¾ÎiŒÔ06ÔŽ”e,>.ÉûŸ_áÐÐxÉCŸº §
_!§Ÿ/o_l×_nn>àŽŒ6"÷ŸÁÿXÄ—)¤ˆ 
uýùžl¾ _hVÔ¹LŽ[Ïö+µ£úDh€«-_Ôê‰Á_yX#_ÈÃãíû–
‡_ÔQº _ÆD_)_»e •´¢Î5™4`"Ð_ 9…_À,[QµIÐ…Ë¿º[¿m_lß|ýå—

 _©„_'Ön_ÍœH_)ÈÚÛïc8§yZVÔ9ôxúóNà®äð}ÓšS›8¨_=] ‡×g°VAœtjŠ%7è&k!Ó/hGÖÈ~L
 _‘Ê_žd*_êÌ_ÅT–ž©²T‰&².1ùG7%äíå§ØÆQ©nŸ—  Û_<ÝF 4)–ýÚ™-
Hž ËîÈÖªõ__+y^…_ŽÏß_y_ªOnFÔÍí×íÎÙßÑV•—Ô+²‡+1‡`ñ`É'B–"À_¹¨ö—
zc4_é*øPÕÁ~ü§Ý_[¶&öNèC<-”T_¥¢‰1\š_1Õ†ÑˆüïZ·_ªZ¥DÙ_íivì_±‹__RQQùÖqUGÔp_
X`_¸_¡ap¼ _;ó¥0^_œãÊ™<_ã_¢¬Ð<%ó_¾#ª±_5†´__Ï¹_ H_"Ù¯‘D  ¹n_ær‡ ‹„_³}f?–
Çî-_P_¾Ö_JMÙØò÷_OE_ÇíZ_Q-ít,ÅîŽ‘üÐm@3°_¥”›@ :¯;r4@_e½òÒŽÔbñæî8ª8kSc_F|
X\Îþ †ë¾Ž_‚BRÚ>¡àF £Î__W_ÄCêŠl¶F—
_^FLnmZ5_¬_žÃdGSFêIË_±£*¬_ËX_íP‹ðWôì¥9PY°êŽ3¯Y  èÿàç5àè¦TY] Ñ__ó‘4»ê.ƒ 
ÅgÚž_u‘_ßÃMdJ‚×Äô†_‘´²  j@ ×yëp¬_˜_d^ÓUš 
_ð¢gwéVœµç_¶˜•ßJ,³_ÒkSX±_Ý     j…Š¬2A 8 -žX_I«y 3¿ùÄ]ó‘4Î_þ•Ö_uz_(=ä_N‰U
Û_åö´È”_lý¿öq_ßÔ¹ úÙ¿½.µC±xE_\†Ê~9’Ï&æ#i>  ]_%$‡ig, 7Žr_£¶ÅòÊâ¼¤ÉäÊ„qÛI¦xk
Â3s<SÉMM_ò”_V?¡U=z___xù__·A_ëªŽšù_&<^` *ìÊX‰Y†3__s›õ¶"lh_sl5€  Ò«_à¯¹é h-‡
Ò/‡8É¡Y9_Êù%¶KÏ¦ÄÆÑìÃ«&÷B“. 

 «_ Ù5ë±ÃÔö__˜Ï}_Ó¸_i4Ô _¯š¬Êi·cß]ˆ£vþ____2ÊçÛÃÝA4_å84ÅÜ_dÝ§_7T®ÖÑ÷)ÄÈ
È,m:÷# ä aýx³ _ù_m¿8Ê'4úI~Î v8Êñ³$?‘QŠw×úÂ¹‰_(g Èzä__¹¡ b^Ýú_\Œ·¯sp#5—
sòºhÁí¥Ìßæ™ á(÷Ð_Ø¯í×Ž4• :P1œA7áÔÒð_"£_ºp®¼ê !ÅE_-
Ât„!,ð|¾_¯`e¸;ˆ†£Ü#‚_º;È¤_wá  »¼Ô Ñ‚dœÖýHÅ} w!ÉÛÀ_(ÃrwÚ‡'jâu×‘F9¯tŽ#RÏ –
‡ñ_æ6_CÔ_PæÛ²§¢À0Ê¢cPò3MÆ06BÕ%Øå!ÑÀÓ>1ò&È´ï’Ú-
fÂ‰a'eQ`NŸ_ñZŒFõ•_Ú &!¶å_Ê_Íœ_ƒy_£–
_`"_sä_J_r%_œxZl‘r®_¬eé_Ó_Ÿdþÿpw_uR¾º%âVd"ï?Ê,_N.ôî 
˜<ô^øãºt_eÁK_^_ÄR©Ñ_lCFžÖ|%Í"çÐ2ÆUPG›žC@–
/ýöÞ^»£w\  ÎÌ×I_ßh!ï_D0_« µÜºŒ_/_ìPŒ†nÿŠd°”/€~ÍòÌÑ©¯.j†‡MÊ1:dÄ__¸_)“€²ä__m¸¢ç‡:
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_\  _s_‘_iâPLERÿ~_Qœ_n[#%… _~M°t _/4_ž þ£Q‡ñÖÜÔ"–
_#s,^Î_u`¯’ý_"µ¾_”-ëéâ-©o_•x°î_òPNîˆÐu__ÔW<Õ__O_î2 _.³<¤_á ôç³E 9ÃÃå;__GŒ.Q
ûÕ2r1y äŽ^6ò«DãÕ&ïöªžŽ±+‚_Ÿb_Žü_*EEƒ¼’žÖ____IEND®B`‚}}}}}\sectd 
\ltrsect\linex0\endnhere\sectlinegrid360\sectdefaultcl\sftnbj {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 \tab __\par  
__\par }{\field\flddirty{\*\fldinst {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  QUOTE 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\dn20\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
{\*\shppict{\pict{\*\picprop\shplid1134{\sp{\sn shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn pictureTransparent}{\sv 16777215}}{\sp{\sn 
fLine}{\sv 0}}{\sp{\sn wzEquationXML}{\sv <?xml version="1.0" encoding="UTF-8" 
standalone="yes"?>\'0d\'0a<?mso-application 
progid="Word.Document"?>\'0d\'0a<w:wordDocument 
xmlns:aml="http://schemas.microsoft.com/aml/2001/core" 
xmlns:wpc="http://schemas.microsoft.com/office/word/2010/wordprocessingCanvas" 
xmlns:dt="uuid:C2F41010-65B3-11d1-A29F-00AA00C14882" 
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 
xmlns:o="urn:schemas-microsoft-com:office:office" 
xmlns:m="http://schemas.openxmlformats.org/officeDocument/2006/math" 
xmlns:v="urn:schemas-microsoft-com:vml" xmlns:w10="urn:schemas-microsoft-
com:office:word" xmlns:w="http://schemas.microsoft.com/office/word/2003/wordml" 
xmlns:wx="http://schemas.microsoft.com/office/word/2003/auxHint" 
xmlns:wne="http://schemas.microsoft.com/office/word/2006/wordml" 
xmlns:wsp="http://schemas.microsoft.com/office/word/2003/wordml/sp2" 
xmlns:sl="http://schemas.microsoft.com/schemaLibrary/2003/core" w:macrosPresent="no" 
w:embeddedObjPresent="no" {\sp{\sn fLayoutInCell}{\sv 
1}}}\picscalex100\picscaley100\piccropl0\piccropr0\piccropt0\piccropb0\picw5027\pich900\
picwgoal2850\pichgoal510\pngblip\bliptag-810206109{\*\blipuid 
cfb53c634b8ef4a15343b142984c34fd}\bin1299 
‰PNG________IHDR___¾___"_____n²ôò____sRGB_®Î_é____pHYs___Ä___Ä_•+_____
¸IDATx^í[=vÛ0_¦{–8C^Nàœ ÎÒ)k7{Œ—
n_³u±ÇxËš)Kì_Ä'Èë_ë..ARü§DJ dÉâÐ_É_H  €_ _ ;9 Ndl£_Ò-ð#ý“ñ‹Ñ_` _:>_d›»‰Ó–
û!@_Oµ_:><_ÿ__;_Ê ë_Éÿ˜ÝL‡__<ÕFèøðpÿrz¹'$ûx;pÄ\]ßÞ^___:xªMFš___õíÓ·ÇãçÓ 
0c¨‰¡ÚèuÂ®„úöÙãÃðpC5ÆPm„N_:û÷-
QQj¿T¼¹÷„ÙT_, Øs´r_tt_ ±lI&CwÆñ_ø»MÖ?š  } ‘ÅOÊxdc„_¨óö¹ _)ElÕDø¢Êí__Ù_X
C4È'_™- ü™=Ê'ùÆêÀ3_½í_º_:_˜³ÓËúèÜ_ù¬-
ýÙ$é/}SÆ³>ºjT#c™#×‚È~ÖŠë©©B’5_ûÆ6¤ý’#²ßæÖ6× 
_ÑÑ!+_‘ É»å_k¿œo).^õlâêé“å¨¬íÿ®_v_2½¡¨øú6Â_xCËÓ_Äû__¡¡ü_y¥_É6Ë~_¬_{  +…[h
_¥`?_<‡_ÓÜ07_§“G°@_KÜ±fwn"ÑÔ*äCò7æS-ñì ÃÑ¹h__°JW7ÔÁ_rLC_9…Q_çä_WÎ°¡
Ü‹y_áæ\  Ó ©_«†_ÄÙj¢_t¼”Eë_BŽç½± Ø>Âƒ ±ñ½N·_ÛkÆ®‘R__²_šÉÎ8É_èx|‡‡“»Ë_B
Îù.`'%‚___’X___#_ˆk_5Y×)=¢q:À_ Mˆi•’„*°¼b”ÂÃÐÍ_é_p»…µ`_4Í__TÍÓ!$_wÎ1ÒªW“E
Êõ[/šA•R«ÀšjÞ¿@_¡Feß®Vº÷":Åe:Ð_NŒ-É_¨_‘E;1}8ä/$tÌ_ÛLÓ<98KæÉâ q4Èòòp__?—
:·_ýè¡oIëùIe¶y†_‰Ü …;____Äy2,—ÃXo_ÜÍªF;ËÌ«–
‚ìæ„H}Ô`öY_¹®~7ò_‡rÆ_ NæŸW“  ÌÈæºf_7mÒ ÷'U__ð£Ì2é™Éú¨gðÐ_/'ëÄ¤Iƒ_J:L†Yç
H_ÛFgu_ÑôhzÚižšèO—
_ ¦-Þ üê4958Â___Æi_×è²þä_W§_3öoË_-AG»""èr¶ÙÀEqÆ-yÛ/§+¢Xb_6À»Ô_“Ã•VS]ÄÉ
Ä‰j_:¶;ÙÎéYâƒ¸ÿK_«)dÚó¯uÃ×9ñ.uÃBãJ«__ÄÉDŠj0_F‰îäú_ð.‘_ì_µY9®´(«…;!N¦DT{4
Ù¯-
O»Z>ºÐlRs¡òÒFË_D!§®jeVj+`…¼1/óµ\Ê‹ºÔí¯]{nîFI«_ ¢?/Ÿ_ž^u±ÙÃïÍ_€~__%vyÊ_ÝU



http://www.unaab.edu.ng 
Federal University of Agriculture, Abeokuta 

 

39 

 

_Ü‘Uá(Q¹€^*Htíu¢·_^GÜûê–4–œ¼_q³_oÒq’ î«³ìÑºÕ_ŠÍ_ÿ/±äí_.†öÐkÔšrøF\_Â_ VET-
-dõÙ`Žfå5e_G/åƒä____¿_‘ïßu__[5D¥|ÇL__°_ß?ÞW _‡‚+íÈ\ä_)nl }ušŒP%0Ä%2Stû†£sò

 PR/©Ó ‘<K×9Dú‚____IEND®B`‚}}}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
}}{\fldrslt {\rtlch\fcs1 \af0 \ltrch\fcs0 
\dn20\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
{\*\shppict{\pict{\*\picprop\shplid1135{\sp{\sn shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn pictureTransparent}{\sv 16777215}}{\sp{\sn 
fLine}{\sv 0}}{\sp{\sn wzEquationXML}{\sv <?xml version="1.0" encoding="UTF-8" 
standalone="yes"?>\'0d\'0a<?mso-application 
progid="Word.Document"?>\'0d\'0a<w:wordDocument 
xmlns:aml="http://schemas.microsoft.com/aml/2001/core" 
xmlns:wpc="http://schemas.microsoft.com/office/word/2010/wordprocessingCanvas" 
xmlns:dt="uuid:C2F41010-65B3-11d1-A29F-00AA00C14882" 
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 
xmlns:o="urn:schemas-microsoft-com:office:office" 
xmlns:m="http://schemas.openxmlformats.org/officeDocument/2006/math" 
xmlns:v="urn:schemas-microsoft-com:vml" xmlns:w10="urn:schemas-microsoft-
com:office:word" xmlns:w="http://schemas.microsoft.com/office/word/2003/wordml" 
xmlns:wx="http://schemas.microsoft.com/office/word/2003/auxHint" 
xmlns:wne="http://schemas.microsoft.com/office/word/2006/wordml" 
xmlns:wsp="http://schemas.microsoft.com/office/word/2003/wordml/sp2" 
xmlns:sl="http://schemas.microsoft.com/schemaLibrary/2003/core" w:macrosPresent="no" 
w:embeddedObjPresent="no" {\sp{\sn fLayoutInCell}{\sv 
1}}}\picscalex100\picscaley100\piccropl0\piccropr0\piccropt0\piccropb0\picw5027\pich900\
picwgoal2850\pichgoal510\pngblip\bliptag-810206109{\*\blipuid 
cfb53c634b8ef4a15343b142984c34fd}\bin1299 
‰PNG________IHDR___¾___"_____n²ôò____sRGB_®Î_é____pHYs___Ä___Ä_•+_____
¸IDATx^í[=vÛ0_¦{–8C^Nàœ ÎÒ)k7{Œ—
n_³u±ÇxËš)Kì_Ä'Èë_ë..ARü§DJ dÉâÐ_É_H   €_ _ ;9 Ndl£_Ò-ð#ý“ñ‹Ñ_` _:>_d›»‰Ó–
û!@_Oµ_:><_ÿ__;_Ê ë_Éÿ˜ÝL‡__<ÕFèøðpÿrz¹'$ûx;pÄ\]ßÞ^___:xªMFš___õíÓ·ÇãçÓ 
0c¨‰¡ÚèuÂ®„úöÙãÃðpC5ÆPm„N_:û÷-
QQj¿T¼¹÷„ÙT_, Øs´r_tt_ ±lI&CwÆñ_ø»MÖ?š  } ‘ÅOÊxdc„_¨óö¹ _)ElÕDø¢Êí__Ù_X
C4È'_™- ü™=Ê'ùÆêÀ3_½í_º_:_˜³ÓËúèÜ_ù¬-
ýÙ$é/}SÆ³>ºjT#c™#×‚È~ÖŠë©©B’5_ûÆ6¤ý’#²ßæÖ6× 
_ÑÑ!+_‘ É»å_k¿œo).^õlâêé“å¨¬íÿ®_v_2½¡¨øú6Â_xCËÓ_Äû__¡¡ü_y¥_É6Ë~_¬_{  +…[h
_¥`?_<‡_ÓÜ07_§“G°@_KÜ±fwn"ÑÔ*äCò7æS-ñì ÃÑ¹h__°JW7ÔÁ_rLC_9…Q_çä_WÎ°¡
Ü‹y_áæ\  Ó ©_«†_ÄÙj¢_t¼”Eë_BŽç½± Ø>Âƒ ±ñ½N·_ÛkÆ®‘R__²_šÉÎ8É_èx|‡‡“»Ë_B
Îù.`'%‚___’X___#_ˆk_5Y×)=¢q:À_ Mˆi•’„*°¼b”ÂÃÐÍ_é_p»…µ`_4Í__TÍÓ!$_wÎ1ÒªW“E
Êõ[/šA•R«ÀšjÞ¿@_¡Feß®Vº÷":Åe:Ð_NŒ-É_¨_‘E;1}8ä/$tÌ_ÛLÓ<98KæÉâ q4Èòòp__?—
:·_ýè¡oIëùIe¶y†_‰Ü …;____Äy2,—ÃXo_ÜÍªF;ËÌ«–
‚ìæ„H}Ô`öY_¹®~7ò_‡rÆ_ NæŸW“  ÌÈæºf_7mÒ ÷'U__ð£Ì2é™Éú¨gðÐ_/'ëÄ¤Iƒ_J:L†Yç
H_ÛFgu_ÑôhzÚižšèO—
_ ¦-Þ üê4958Â___Æi_×è²þä_W§_3öoË_-AG»""èr¶ÙÀEqÆ-yÛ/§+¢Xb_6À»Ô_“Ã•VS]ÄÉ
Ä‰j_:¶;ÙÎéYâƒ¸ÿK_«)dÚó¯uÃ×9ñ.uÃBãJ«__ÄÉDŠj0_F‰îäú_ð.‘_ì_µY9®´(«…;!N¦DT{4
Ù¯-
O»Z>ºÐlRs¡òÒFË_D!§®jeVj+`…¼1/óµ\Ê‹ºÔí¯]{nîFI«_ ¢?/Ÿ_ž^u±ÙÃïÍ_€~__%vyÊ_ÝU
_Ü‘Uá(Q¹€^*Htíu¢·_^GÜûê–4–œ¼_q³_oÒq’ î«³ìÑºÕ_ŠÍ_ÿ/±äí_.†öÐkÔšrøF\_Â_ VET-
-dõÙ`Žfå5e_G/åƒä____¿_‘ïßu__[5D¥|ÇL__°_ß?ÞW _‡‚+íÈ\ä_)nl }ušŒP%0Ä%2Stû†£sò

 PR/©Ó ‘<K×9Dú‚____IEND®B`‚}}}}}\sectd 
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\ltrsect\linex0\endnhere\sectlinegrid360\sectdefaultcl\sftnbj {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 \tab \tab 
\tab \tab \tab (}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid936790 5}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 .2)__\par 
}\pard \ltrpar\qj 
\fi720\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\parars
id1323348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid9785483 __\par }{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
The coefficient of performance of the Carnot cycles is entirely a function of the temperature 
limits and vary from zero to infinity. The thermodynamic analysis per unit mass of reversed 
Carnot cycle with vapour as a refrigerant is given below:__\par }\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid132
3348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
Refrigerating effect, \tab Q}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 e}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
\tab =\tab h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 1}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
\endash  h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 4__\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 Heat 
rejected,\tab \tab Q}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 c}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
\tab =\tab h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 2}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
\endash  h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 3 __\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
Compressor Work,\tab W}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 cp}{\rtlch\fcs1 
\af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 \tab =\tab 
h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 2}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
\endash  h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 1 __\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 Expander 
Work,\tab W}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 ex}{\rtlch\fcs1 
\af0 \ltrch\fcs0 
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\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 \tab =\tab 
h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 3}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
\endash  h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 4 __\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 Net 
work,\tab W  = W}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 cp}{\rtlch\fcs1 
\af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  \endash   
W}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 ex}{\rtlch\fcs1 
\af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  = 
(h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 2}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
\endash  h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 1}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
) \endash  (h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 3}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
\endash  h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 4}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
)__\par Or\tab \tab W = Q}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 c}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
\endash  Q}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 e}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
\tab    = ( h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 2}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
\endash  h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 3=}{\rtlch\fcs1 
\af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 ) \endash  
(h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 1}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
\endash  h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 4}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
)}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219  __\par  
}{\rtlch\fcs1 \af0 \ltrch\fcs0 \lang2057\langfe1033\sub\langnp2057\insrsid9785483 __\par 
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}{\field\flddirty{\*\fldinst {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  QUOTE 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\dn20\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
{\*\shppict{\pict{\*\picprop\shplid1136{\sp{\sn shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn pictureTransparent}{\sv 16777215}}{\sp{\sn 
fLine}{\sv 0}}{\sp{\sn wzEquationXML}{\sv <?xml version="1.0" encoding="UTF-8" 
standalone="yes"?>\'0d\'0a<?mso-application 
progid="Word.Document"?>\'0d\'0a<w:wordDocument 
xmlns:aml="http://schemas.microsoft.com/aml/2001/core" 
xmlns:wpc="http://schemas.microsoft.com/office/word/2010/wordprocessingCanvas" 
xmlns:dt="uuid:C2F41010-65B3-11d1-A29F-00AA00C14882" 
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 
xmlns:o="urn:schemas-microsoft-com:office:office" 
xmlns:m="http://schemas.openxmlformats.org/officeDocument/2006/math" 
xmlns:v="urn:schemas-microsoft-com:vml" xmlns:w10="urn:schemas-microsoft-
com:office:word" xmlns:w="http://schemas.microsoft.com/office/word/2003/wordml" 
xmlns:wx="http://schemas.microsoft.com/office/word/2003/auxHint" 
xmlns:wne="http://schemas.microsoft.com/office/word/2006/wordml" 
xmlns:wsp="http://schemas.microsoft.com/office/word/2003/wordml/sp2" 
xmlns:sl="http://schemas.microsoft.com/schemaLibrary/2003/core" w:macrosPresent="no" 
w:embeddedObjPresent="no" {\sp{\sn fLayoutInCell}{\sv 
1}}}\picscalex100\picscaley100\piccropl0\piccropr0\piccropt0\piccropb0\picw8571\pich926\
picwgoal4859\pichgoal525\pngblip\bliptag-1688736833{\*\blipuid 
9b57ebbf9f2d632f59d694e66da4c944}\bin1941 
‰PNG________IHDR___D___#_____c_äÇ____sRGB_®Î_é____pHYs___Ä___Ä_•+____
_:IDATx^í]9zÛ:_†ßY¬_ù|_å_N_WnÝÑåSón   . TÚ]ZWn"  
: ¿_‘î¢‡ à`á2ä_\_6ŽHð_f€Y0_Nn.—
_ËWæ@æÀü9ðÏüIÈ_d_x_8<ßðëËîLÈ›_˜„Ãc,_3);G_;ï¾ˆµK¿~G¢gx·÷/û‚-_¿Ý_‡2_10_‡—
…™”™£€_A^½=žø~‰_û»Íêù0Ê@¦Õéùï_»ûD)ËŒÅÀ¤äZ¶Ì”ÜL uÞ=mŽÅþ÷¿zÙ®>¯ÙÇ_
Jç2=M$=žþ_×ŸWÊ3¦r·c`’_«A²0Sr39Öù×Ûq½ýï>yÇSïððþÊŽ›ÕûÃårÚ®   N__Ž I0¬_"_3
);Sƒq[a9“R¸iwŠ©I"éO8Ä¬Ø_^¸šSö´_V_ð2î ÿ:Û_$&__H_µÕÊ×,9À _[oõvYì˜__~‹_â‚-
fI&~Ð"ú¥ù_þ©Ã_œ-\ÎÑW_¦dýè|ö,³«¤Üh__œr_æÅZìÇ9ÂŠT-Èæ·ŸîØñí—

  Ú"sÖ }]o Êí³˜‡¯L,ÙÓ–•-
  èóm._b_ýÒA«ónÇÃ‚ru¾3-äpôÕajÖ ÿXãðb´__Jèy ÇåOKÛ„_øJN_„ê=e_ú¨B´î¼Æ_Ôœ¨«b
²`ºúUýëz¸#xRòBóÇñ_ðË±_s_ptþ|tËÌÌ_;2(uzÅ_õËuÙä;.cÜ›êE<û®gñ_¦Ôu·Ã_>¸›…_ð_J¸_¥(K

 ñà ÷_!2šÝ¥0û¢ì@__øÆ[_=$)Ô_=ÎüB3_Êý±r‰€_¦]¹‹˜_J–
@µéxGéy¥„¹ÕxÖ4_È©w«_;=ÑWÐ£_î1-
ÅôølØB¼õ+ez\nKan•·º__sm_T5‘ãÒ8½5•G”9_ _2š-²•¬x¨=z ²—

 ¡_2óf_š“·x¶^Ç±WâxÒE¦û®ä_§,a_“öô Z¶.›º´¼ŒÐ›_x6&Éj6Ô_{ ÷ÇÃ_n„Iî_9œ_ƒÐ§ûü_ž_
&ÏÜz(Ýk_²×ÂÆ_ž@*_Áœ _zN_¥h__zÜõ/__F~·;_ú_ç<üØpÁµÏ_‹Ä:Ù·*â_„8öÀ-}PÓXçS’|
)$zlëhÙŽè²©#Ô_ã@…Ýl;__pžƒGAH ìæÓ_0™ *_ïfs»«ÌÜ2s 

 __BÑl /ìÜ©9Ô_:VbH¨_êô€‰pW©:s„_fï_çjäãš_y ù_ìÚ»éžqVºÕÜµpG?ë“`eä.fÇ òÐˆ—
üv×«ÝÀ—

 $øÜ ZžxÓé=ÞX·_™,û¨:8÷à2µÞB_4ó~°ks_¯(äH`o_ˆ¥arŽmØ_ŸŒs³ÈS®ÕqÎa³ÔåmŸ  `n i
nšõº‰°äßV_ÁW‚ŠÄji ÂFìBpn_90_A._µ¸_M(Ì>ï,ko»__Œ®[__’_D_b[=·Á¡d/nêÓª_'°¡v-
´Û_<fÏh_\$øNÛù  ŽÁ„K´ 4__¯«) T:®¼xÕSUK_|ofúá‘T_J¶¾ûcå]8_ù1 ˆª«_ßÂµ›ÄxôA_ë39_
¤?)Ôe<Ìð_Ï©_eñÊôÅC®[_< É`Ñ„_Åñð˜·ß_Ùæ_ªdš`Ý_ûy)_5á;m___æýËåòð®_#µë_š_a{Z
…•¬Ýh¨1t¢Ã&ÝÜ•Ÿ¯Tš?Ø5¼©_Tv_`[c*‡šfÛ,GaEß¨ú   ‡Ü°Pü_HCL¤÷‚ë ‰´Í æ=:m%_
 ©Æ•ÐÍn%ÁŠ|»_˜þÒ¬;Èœ[J _  ÒK·ÝŒ‡ÜÈo uª]‹Ö Dîv_LœØ„D¿G§-K_ )éHçf·{_e‹`!«
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û_S ²;ÒL[Æ+Ó___Éê_Åñb`Zd_î¹ç—
btÚ_“o_Ö_S_fY_zÃtñ_ä_YJó~eúºT¥ë‡LÏWdq¼.¤ÉÈ_¢ˆŸ!Ê©ö×©¯*°‚ë´_x_BŽ“t³[Ý e7p
 j Bƒ[ú_›èFdYaˆ>Æ¬æÊ_f‡_îU!”_¥i@º_f__1Ñ^¶{V©¦SIs0_Úaé6aÖV__”LÍ2Ó_ ù!6–
éÓÿy__!´” _Ñ=^_@;nÜP_O©(¾4_¿ãþ£¨N˜ïväZÄØ_U_ŸTåÀu¶Ì_Teú&0\o•é__*ªEŽ^_°²‚Ð
_Z™_Ãhnœ ŽG+¦_¼BF²}ÿÂ:8_ _O…Î¦ÔT#l¨_(ÉÏÂœ^R»öè:Å8Ÿ°©—
_riÉ‘BÔ•_ÕÎÚ1Ô¼JGfÙA`ÿÐe  ñáÆÖK˜k_ÚT9pÂ©)Ü_Ypk³ßsÊôámŠË¤:d!nQÅ¹e¶Ì~ñ´-
@uÿ_s\å4áNº7 Fœ)y_=*©wíÌ¥\ Ù2÷žÖ_^Œ_¢2Â=¦$›__e_nPP-<Ç_Ì:ì•R;–
2m¦_Žå†_w~!¢<âÌ Ì_ _ÿ_’o»W@æÇJ____IEND®B`‚}}}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
}}{\fldrslt {\rtlch\fcs1 \af0 \ltrch\fcs0 
\dn20\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
{\*\shppict{\pict{\*\picprop\shplid1137{\sp{\sn shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn pictureTransparent}{\sv 16777215}}{\sp{\sn 
fLine}{\sv 0}}{\sp{\sn wzEquationXML}{\sv <?xml version="1.0" encoding="UTF-8" 
standalone="yes"?>\'0d\'0a<?mso-application 
progid="Word.Document"?>\'0d\'0a<w:wordDocument 
xmlns:aml="http://schemas.microsoft.com/aml/2001/core" 
xmlns:wpc="http://schemas.microsoft.com/office/word/2010/wordprocessingCanvas" 
xmlns:dt="uuid:C2F41010-65B3-11d1-A29F-00AA00C14882" 
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 
xmlns:o="urn:schemas-microsoft-com:office:office" 
xmlns:m="http://schemas.openxmlformats.org/officeDocument/2006/math" 
xmlns:v="urn:schemas-microsoft-com:vml" xmlns:w10="urn:schemas-microsoft-
com:office:word" xmlns:w="http://schemas.microsoft.com/office/word/2003/wordml" 
xmlns:wx="http://schemas.microsoft.com/office/word/2003/auxHint" 
xmlns:wne="http://schemas.microsoft.com/office/word/2006/wordml" 
xmlns:wsp="http://schemas.microsoft.com/office/word/2003/wordml/sp2" 
xmlns:sl="http://schemas.microsoft.com/schemaLibrary/2003/core" w:macrosPresent="no" 
w:embeddedObjPresent="no" {\sp{\sn fLayoutInCell}{\sv 
1}}}\picscalex100\picscaley100\piccropl0\piccropr0\piccropt0\piccropb0\picw8571\pich926\
picwgoal4859\pichgoal525\pngblip\bliptag-1688736833{\*\blipuid 
9b57ebbf9f2d632f59d694e66da4c944}\bin1941 
‰PNG________IHDR___D___#_____c_äÇ____sRGB_®Î_é____pHYs___Ä___Ä_•+____
_:IDATx^í]9zÛ:_†ßY¬_ù|_å_N_WnÝÑåSón   . TÚ]ZWn"  
: ¿_‘î¢‡ à`á2ä_\_6ŽHð_f€Y0_Nn.—
_ËWæ@æÀü9ðÏüIÈ_d_x_8<ßðëËîLÈ›_˜„Ãc,_3);G_;ï¾ˆµK¿~G¢gx·÷/û‚-_¿Ý_‡2_10_‡—
…™”™£€_A^½=žø~‰_û»Íêù0Ê@¦Õéùï_»ûD)ËŒÅÀ¤äZ¶Ì”ÜL uÞ=mŽÅþ÷¿zÙ®>¯ÙÇ_
Jç2=M$=žþ_×ŸWÊ3¦r·c`’_«A²0Sr39Öù×Ûq½ýï>yÇSïððþÊŽ›ÕûÃårÚ®   N__Ž I0¬_"_3
);Sƒq[a9“R¸iwŠ©I"éO8Ä¬Ø_^¸šSö´_V_ð2î ÿ:Û_$&__H_µÕÊ×,9À _[oõvYì˜__~‹_â‚-
fI&~Ð"ú¥ù_þ©Ã_œ-\ÎÑW_¦dýè|ö,³«¤Üh__œr_æÅZìÇ9ÂŠT-Èæ·ŸîØñí—

  Ú"sÖ }]o Êí³˜‡¯L,ÙÓ–•-
  èóm._b_ýÒA«ónÇÃ‚ru¾3-äpôÕajÖ ÿXãðb´__Jèy ÇåOKÛ„_øJN_„ê=e_ú¨B´î¼Æ_Ôœ¨«b
²`ºúUýëz¸#xRòBóÇñ_ðË±_s_ptþ|tËÌÌ_;2(uzÅ_õËuÙä;.cÜ›êE<û®gñ_¦Ôu·Ã_>¸›…_ð_J¸_¥(K

 ñà ÷_!2šÝ¥0û¢ì@__øÆ[_=$)Ô_=ÎüB3_Êý±r‰€_¦]¹‹˜_J–
@µéxGéy¥„¹ÕxÖ4_È©w«_;=ÑWÐ£_î1-
ÅôølØB¼õ+ez\nKan•·º__sm_T5‘ãÒ8½5•G”9_ _2š-²•¬x¨=z ²—

 ¡_2óf_š“·x¶^Ç±WâxÒE¦û®ä_§,a_“öô Z¶.›º´¼ŒÐ›_x6&Éj6Ô_{ ÷ÇÃ_n„Iî_9œ_ƒÐ§ûü_ž_
&ÏÜz(Ýk_²×ÂÆ_ž@*_Áœ _zN_¥h__zÜõ/__F~·;_ú_ç<üØpÁµÏ_‹Ä:Ù·*â_„8öÀ-}PÓXçS’|
)$zlëhÙŽè²©#Ô_ã@…Ýl;__pžƒGAH ìæÓ_0™ *_ïfs»«ÌÜ2s 

 __BÑl /ìÜ©9Ô_:VbH¨_êô€‰pW©:s„_fï_çjäãš_y ù_ìÚ»éžqVºÕÜµpG?ë“`eä.fÇ òÐˆ—
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üv×«ÝÀ—
 $øÜ ZžxÓé=ÞX·_™,û¨:8÷à2µÞB_4ó~°ks_¯(äH`o_ˆ¥arŽmØ_ŸŒs³ÈS®ÕqÎa³ÔåmŸ  `n i

nšõº‰°äßV_ÁW‚ŠÄji ÂFìBpn_90_A._µ¸_M(Ì>ï,ko»__Œ®[__’_D_b[=·Á¡d/nêÓª_'°¡v-
´Û_<fÏh_\$øNÛù  ŽÁ„K´ 4__¯«) T:®¼xÕSUK_|ofúá‘T_J¶¾ûcå]8_ù1 ˆª«_ßÂµ›ÄxôA_ë39_
¤?)Ôe<Ìð_Ï©_eñÊôÅC®[_< É`Ñ„_Åñð˜·ß_Ùæ_ªdš`Ý_ûy)_5á;m___æýËåòð®_#µë_š_a{Z
…•¬Ýh¨1t¢Ã&ÝÜ•Ÿ¯Tš?Ø5¼©_Tv_`[c*‡šfÛ,GaEß¨ú   ‡Ü°Pü_HCL¤÷‚ë ‰´Í æ=:m%_
 ©Æ•ÐÍn%ÁŠ|»_˜þÒ¬;Èœ[J _  ÒK·ÝŒ‡ÜÈo uª]‹Ö Dîv_LœØ„D¿G§-K_ )éHçf·{_e‹`!«
û_S ²;ÒL[Æ+Ó___Éê_Åñb`Zd_î¹ç—
btÚ_“o_Ö_S_fY_zÃtñ_ä_YJó~eúºT¥ë‡LÏWdq¼.¤ÉÈ_¢ˆŸ!Ê©ö×©¯*°‚ë´_x_BŽ“t³[Ý e7p
 j Bƒ[ú_›èFdYaˆ>Æ¬æÊ_f‡_îU!”_¥i@º_f__1Ñ^¶{V©¦SIs0_Úaé6aÖV__”LÍ2Ó_ ù!6–
éÓÿy__!´” _Ñ=^_@;nÜP_O©(¾4_¿ãþ£¨N˜ïväZÄØ_U_ŸTåÀu¶Ì_Teú&0\o•é__*ªEŽ^_°²‚Ð
_Z™_Ãhnœ ŽG+¦_¼BF²}ÿÂ:8_ _O…Î¦ÔT#l¨_(ÉÏÂœ^R»öè:Å8Ÿ°©—
_riÉ‘BÔ•_ÕÎÚ1Ô¼JGfÙA`ÿÐe  ñáÆÖK˜k_ÚT9pÂ©)Ü_Ypk³ßsÊôámŠË¤:d!nQÅ¹e¶Ì~ñ´-
@uÿ_s\å4áNº7 Fœ)y_=*©wíÌ¥\ Ù2÷žÖ_^Œ_¢2Â=¦$›__e_nPP-<Ç_Ì:ì•R;–
2m¦_Žå†_w~!¢<âÌ Ì_ _ÿ_’o»W@æÇJ____IEND®B`‚}}}}}\sectd 
\ltrsect\linex0\endnhere\sectlinegrid360\sectdefaultcl\sftnbj {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 \tab 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219  }{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid936790          \tab \tab \tab 
(5}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 .3)__\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219 
__\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe1033\nosupersub\langnp2057\insrsid936790 5.4\tab }{\rtlch\fcs1 \af0 
\ltrch\fcs0 
\b\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 TONS 
OF REFRIGERATION __\par }\pard \ltrpar\qj 
\fi720\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\parars
id1323348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 It was 
common practice to measure amounts of refrigeration in tons of refrigeration. One ton of 
refrigeration (abbreviation: TR) is the amount of cooling produced by one U.S. ton of ice in 
melting over a period of 24 hours. Since an American ton is 907.2 kg and the latent of fusion 
of water amounts to 334.9 kJ/kg, therefore,__\par }\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid132
3348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid9785483 __\par }{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
\tab 1 TR\tab =\tab 907.2 x 334.9\tab \tab =\tab 3.5165 kW                                   __\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang1024\langfe1024\nosupersub\noproof\langnp2057\insrsid15550219\charrsid15550219 
{\shp{\*\shpinst\shpleft1955\shptop19\shpright3755\shpbottom19\shpfhdr0\shpbxcolumn\sh
pbxignore\shpbypara\shpbyignore\shpwr3\shpwrk0\shpfblwtxt0\shpz9\shplid1454{\sp{\sn 
shapeType}{\sv 20}}{\sp{\sn fFlipH}{\sv 0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn 
fLockRotation}{\sv 0}}{\sp{\sn fLockAspectRatio}{\sv 0}}{\sp{\sn fLockPosition}{\sv 
0}}{\sp{\sn fLockAgainstSelect}{\sv 0}}{\sp{\sn fLockVerticies}{\sv 0}}{\sp{\sn 
fLockAdjustHandles}{\sv 0}}{\sp{\sn fLockAgainstGrouping}{\sv 0}}{\sp{\sn 
fFillOK}{\sv 0}}{\sp{\sn fFilled}{\sv 0}}{\sp{\sn fNoFillHitTest}{\sv 0}}{\sp{\sn 
fArrowheadsOK}{\sv 1}}{\sp{\sn fLine}{\sv 1}}{\sp{\sn fLockShapeType}{\sv 
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1}}{\sp{\sn wzName}{\sv Line 32}}{\sp{\sn metroBlob}{\sv {\*\svb \bin1665 
PK__________!_¶ƒ8’þ___á_______[Content_Types].xml”‘ANÃ0_E÷HÜÁò_%N»@_%é‚´
K@¨_`dO_‹dlyLho “¶_D‘XÚ3ÿ¿'»Ü_ÆAL_Ø:ªä*/¤@ÒÎXê*ù¾ße_Rp_208ÂJ_‘å¦¾½)÷G 
,Rš¸’}ŒþQ)Ö=ŽÀ¹óHiÒº0BLÇÐ)_ú_:Të¢¸WÚQDŠYœ;d]6ØÂç_Åö ®O&__–
âé´8³*_Þ_VCL¦j"óƒ’ _yJ.;Ü[ÏwICª__óä:àœ{IO_¬Añ_!>Ã˜4”_¬pí_§ó¿;fÉ‘3×¶VcÞ_Þ.©‹Óµ
nã¾(àôßò&ÅÞpº´«åƒêo___ÿÿ__PK__________!_8ý!ÿÖ___”________rels/.rels¤ ÁjÃ0_†ïƒ

  ½ƒÑ}qšÃ_£N/£Ðké_ÀØŠc_[F2Ùúö3ƒÁ2zÛQ¿Ð÷‰ øL‹Z‘%R6°ëzP˜_ù˜ƒ ÷Ëñé_”T›½]
(£ ___ÆÇ‡ý__[Û‘Ì±ˆj”,_æZË«ÖâfLV:*˜Ûf"N¶¶‘ƒ.Ö]m@=ôý³æß__7Luò_øä_P—
[iæ?ì__“ÐT;GIÓ4Ew ª=}ä3® b9`5àY¾CÆµkÏ ¾ïÝýÓ_Ø–
9º#Û„oä¶~_¨e?z½érü___ÿÿ__PK__________!_0Ìž_____,_______drs/e2oDoc.xml¬SM Ú0

 _½Wê °|‡|_(D„UE —
m‹´Û_`l‡XulË6_Tõ¿wl_bÛKU5_gì™y~3o¼|:w_ ¸uB«_gã_#®¨fB_*üíu;šcä<QŒH-x…/Üá
§ÕûwËÞ”<×-–Œ[_ Ê•½©pë½)“ÄÑ–wÄ µá_œ ¶_ñ°µ‡„YÒ_z'“<MgI¯-

 3VSî_œÖW'^Eü¦áÔ m_Ç=’__n>®6®û°&«%)_–
˜VÐ__ò_,:"_\z‡ª‰'èhÅ_P  V;Ýø1Õ]¢›FP_k€j²ô·j^Zbx¬_šãÌ½MîÿÁÒ/§ E‚U8ÏÒ_#E:PéY(
Ž&yèNo\_Akµ³¡>zV/æYÓï_)½n‰:ðÈòõb 
/__É›”°q_îØ÷Ÿ5ƒ_rô:¶êÜØ.@B_Ð9*r¹+ÂÏ_Q8Ì²b’¦ 
__|_)‡Dc ÿÄu‡‚Qa_¤#09=;_ˆ r__÷(½_RFÁ¥B}…_Ó|__œ–
‚_g_sö°_K‹N$ŒLübUày_³ú¨X_k9a››í‰ W_.—
*àA)@çf]gâÇ"]læ›y1*òÙfT¤u=ú¸]_£Ù6û0-'õz]g?_µ¬([Á_W Ý0ŸYñwúß^Êu²î_zoCò_=ö_È
_ÿH:j_ä»_Â^³ËÎ__ÃHÆàÛó_3ÿ¸_ûñ‘¯~___ÿÿ__PK__________!_óÇ”äÜ___________drs/d
ownrev.xmlL AOÃ0_…ïHü‡ÈH\&–
RF_¥é„€Þ¸l  €¸z i+_§k²-ðëñÄ_nöóÓó÷Šåäzµ§1tž_\Î_PÄµ·_7_^_ª‹_P!"[ì=“ /_°,OO_Ì-?ðŠöë
Ø(_á £ 6Æ!×:Ô-9_s?_ËíÃ _£¬c£íˆ__w½N“$Ó_;–_-
_ôÐRý¹Þ9_¡z£mõ=«gÉûUã)Ý>>?¡1çgÓý_¨HSü3Ã__Ð¡_¦ ß±_ª7 f™t‰2Ü^ƒ_Ãbq_6¿‚._ý
¿Aù___ÿÿ__PK__-
_________!_¶ƒ8’þ___á_____________________[Content_Types].xmlPK__-
_________!_8ý!ÿÖ___”_________________/____rels/.relsPK__-
_________!_0Ìž_____,_________________.___drs/e2oDoc.xmlPK__-
_________!_óÇ”äÜ_____________________o___drs/downrev.xmlPK__________ó___x__
___}}}{\sp{\sn fLayoutInCell}{\sv 1}}{\sp{\sn fAllowOverlap}{\sv 1}}{\sp{\sn 
fBehindDocument}{\sv 0}}{\sp{\sn fHidden}{\sv 0}}{\sp{\sn fPseudoInline}{\sv 
0}}{\sp{\sn fLayoutInCell}{\sv 
1}}}{\shprslt{\*\do\dobxcolumn\dobypara\dodhgt8201\dpline\dpptx0\dppty0\dpptx1800\dpp
ty0\dpx1955\dpy19\dpxsize1800\dpysize0\dplinew15\dplinecor0\dplinecog0\dplinecob0}}}}
{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 \tab \tab 
\tab    24 x 3600 __\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid9785483 __\par }{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
If cooling required is x kW of refrigeration, the rate of refrigerant circulation necessary is as 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid9785483 
__\par __\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 \tab 
}{\field\flddirty{\*\fldinst {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  QUOTE 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\dn20\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
{\*\shppict{\pict{\*\picprop\shplid1138{\sp{\sn shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn pictureTransparent}{\sv 16777215}}{\sp{\sn 
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fLine}{\sv 0}}{\sp{\sn wzEquationXML}{\sv <?xml version="1.0" encoding="UTF-8" 
standalone="yes"?>\'0d\'0a<?mso-application 
progid="Word.Document"?>\'0d\'0a<w:wordDocument 
xmlns:aml="http://schemas.microsoft.com/aml/2001/core" 
xmlns:wpc="http://schemas.microsoft.com/office/word/2010/wordprocessingCanvas" 
xmlns:dt="uuid:C2F41010-65B3-11d1-A29F-00AA00C14882" 
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 
xmlns:o="urn:schemas-microsoft-com:office:office" 
xmlns:m="http://schemas.openxmlformats.org/officeDocument/2006/math" 
xmlns:v="urn:schemas-microsoft-com:vml" xmlns:w10="urn:schemas-microsoft-
com:office:word" xmlns:w="http://schemas.microsoft.com/office/word/2003/wordml" 
xmlns:wx="http://schemas.microsoft.com/office/word/2003/auxHint" 
xmlns:wne="http://schemas.microsoft.com/office/word/2006/wordml" 
xmlns:wsp="http://schemas.microsoft.com/office/word/2003/wordml/sp2" 
xmlns:sl="http://schemas.microsoft.com/schemaLibrary/2003/core" w:macrosPresent="no" 
w:embeddedObjPresent="no" {\sp{\sn fLayoutInCell}{\sv 
1}}}\picscalex100\picscaley100\piccropl0\piccropr0\piccropt0\piccropb0\picw6853\pich979\
picwgoal3885\pichgoal555\pngblip\bliptag-613544370{\*\blipuid 
db6e0e4e97aff92cc4144049eb5041b4}\bin2154 
‰PNG________IHDR_______%_____É1______sRGB_®Î_é____pHYs___Ä___Ä_•+____
__IDATx^í\/{_=_¿ì³4_}ú_R8ÔŒ_•¾ì__RV86’À† _•4A/\>AŸ ¥ß%“üWöÙ>;ur×œ_å.¶$ÿ,
[²ly´ßï«ò___ À—Á#P_(_ 
_e$_=(_”‘Pt``_¼/¯G×Ëw  W«ûa_6³_ f_&¤|÷__è>l*¥Ô(*__FäoUSˆ¢„_)K˜]_÷#i`FŽñ¤< j@
%Øì‹ñ_X§÷ñ‘°ƒ_s_žÝbRUõZ‰‚ïä5RÄu]M_»ý_j_*C)7mú__ˆ_ó?mì F_‰È†y‹Y8eä˜DÊ_©
…!{%€$q8_(Î–=¡Îè‡MÈ4Êßÿ¾qJ_÷¿Ÿn¼DÇ—
__?ã‹ïwm¥ZÙ _  ûß÷_™Zç$³û³¥ß3rL"å†ôâþ±®¶ v\Â÷×çª®'ÛçWá €ìõãqáA+4~¾_óÙúj>n
:__¿O0_¨ÛBL©ò¨¤ÁÝÌÆómµ  ù_þ?o8ý_©—
›Ÿóíäî»Rã8v×Ë_wÏ@P^CIL_˜î›ƒ2¯¨I1E’~ŸArºªªÕÔÍQ9™M1_qŸ_H…—
¿…<A·Ñòsq„¬^X_à@¸{¸½RCcó²ªoýóUd?…Š½/ÿ›oëµšŒPš·¿ÎU_ 9Üêd-éõŽˆ_…ŸÒ¼Q§

 @[fËÜR“m;>Nç__ÉÇ(_ÅN_ )(‘‡ðÇŸÊLû)óB‚TT_¡CL´”_È_&[D _C_³C)˜-Ut3€"…N÷ëºf
 V-
±_fÕ&N¬á}_Ý±ÞÛ_ôRpž‡¹_ìµ_Þ0¿lÅT8_á´è_é©S_ïÆu__-2¤ñì&‹_`îµ .îÔ“_P6HÝ<í÷Üß»
øz_Õ$¤<Y<ð9÷æ_|e17³_œxUE9Šœ_k_nš~\î¨cÊœLì ÍË_³°7·µx?¶E¨Ðs¼úª S__1ó&Ž½__¨
V¨šàâéØ_ï_²šÍí sÕ™_§òƒìnžØàÂg<¯„_J_‹iˆr;pà_ôL.Ç_Õ‹-_s_Lº0k_®8›Éž_—b 
°ÁÇßå0 ¥ŸZ_—
q´Í¦¿Û_OzG_wK½ë‹T±ÚÊ³¹CÏZ(5w"AbtµqR_{*æ~œ_·óŸ<äŠ_´WNQ_|Ò6_Äÿ’_.öäXˆgçe²
™M+__Óã6’2€ ªS_Ž³s_Dƒ23=tzŒ_#µ_ÌZ 
_5§`Ä˜QŸs‹_ ýžÊ#º<C@.ÏAG¦+iÖP·9ž»E¥_ð>ÿŒ»†é Ì_ø{´ Õ_lt¼_f_ ˆ²ª¤*¥ãgõBEðd1;
¢¦_Óµˆ²=ÍPœÅN_hp—
q]£_5÷&å&)æ]_O³ @QV_Ä_eÝ‘”¸Užv_ý«µŠ_©xÓ}¥×_œC`qò_íqUu" —*ä_œ¾ËÌ» s" 

 w_ÄŸÖk_í˜_Øëd÷ðØ÷  _m_{\Pí<_w_<Ø_ø*=_ä”¢á®_‹-“ ¶0XëŠ,_…µBÑdØ„‹iù_GÞ+=
æ¤Ð_Út"jÝ»îƒÀç,CÓ †ÖVâT_÷ÝÖâM,_Ð¹fÃÃˆGŸ3F¥mƒEà_Ä(eüw;ÿQýbo<h½z_¯a[fožª
_lêGo_Y Ò(_^¹_8‘‚ñ9€__+ža½f_#å‚©Ð93_r_¥$X€)_1³x3Ù~ÃÝ9û5ó¾L®__:g†@’___'Á_t
øH°4ŸíCéà_¾úw©é9¯¦cÄ¾_ï(W÷_’Îi¼#6_,Íg1?}L ½_‚~¸ý_~rŸ…_¤>_·Ñ§Q0__LÕÉ__f!´
3¤^alžìôÅpû½´¼__p$„}#vz íL¼Üª0S7Â_®_ £!0Â=…ò___ @w§-
J_½R¾&_$Ê`]_ÐzeA’JÇ§í£_Í³æ_—!4C#Pçzù¿¯b’¬G.ÜÝHà'xi&ÕjÚ_d‚üL–
“j_]82B&yÔ†ì‹%__Ú@«É‡"  El!f_o% #4_§ë¯_ï¿ñ®îè!óLH¿º___.ƒÏ §x¨¤7ëÒ€Ö;_|Êf%þ«

 bIiûP+!Ç_yèTåÄŠ¹_MBF §§²íDczÊ L"æÉ@__?ðÿùQ)öc'¿È‹_¬YHí‘{(SRjÛ õˆ;WÂâhÉc
¥vØSbcÃž@¡_|-
I_‚K_˜”V>€  Ð%_•øÐÄ˜ _Ë/£ä*_Ù>ÄF»R…ÔuK˜_×GØˆ¼-È´…è_ÿÛ‰_Á<æÎG‚_ýŸ>ƒ^ø



http://www.unaab.edu.ng 
Federal University of Agriculture, Abeokuta 

 

47 

 

lZ¯´Î™jî¼uÇT_#_‡è®Ù•: ž$Ê“Þ'ÿ;_Uœ²13“\òkeÓ$‰–
ãß__PÖ<°£f4Ý×_È_>__Š___ {Gç’AÏGtkÚ{ÈK ‡æ#]jçm_4‘_]ŸÀµO._¤U~¨äÌÜo_c·ºè[rZ
+æ÷Ÿ>eFÿ9fÐkå_¤ó;Ô_¶TŸªYÜ_•_Þ3p ;îÎÜ·I5__zG0+_)ÿiÈ¤‰›+£? ëá¥Ï%ƒ>„  €' ß_%ê
__çm_æÇÍŒÄ¹òÝ„ƒ÷ €_cfî›-q__,`WLF&AÑreô_îžEÖ<³_úPÚ»_õõ^&@úÙXêZ1_Ç•_ö‘zN
É±Š¦¼“ÒöÕªZ†_ŒÌ}k àXEpçQ/Î™pmÈDê’¯XÉèÇ_œ_$é0û´WÂ|P·|ÕÍ‘`__/Ï“ 
3èŒþ^eÐ÷J˜_ï"¥(ºsúôrì §§A&!£ÿHÓD§d{•Aß+aòw_4 ÆÀ èi_·n ±7C˜ ÿ_ÚÜ¼._ÿæÝ
____IEND®B`‚}}}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
}}{\fldrslt {\rtlch\fcs1 \af0 \ltrch\fcs0 
\dn20\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
{\*\shppict{\pict{\*\picprop\shplid1139{\sp{\sn shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn pictureTransparent}{\sv 16777215}}{\sp{\sn 
fLine}{\sv 0}}{\sp{\sn wzEquationXML}{\sv <?xml version="1.0" encoding="UTF-8" 
standalone="yes"?>\'0d\'0a<?mso-application 
progid="Word.Document"?>\'0d\'0a<w:wordDocument 
xmlns:aml="http://schemas.microsoft.com/aml/2001/core" 
xmlns:wpc="http://schemas.microsoft.com/office/word/2010/wordprocessingCanvas" 
xmlns:dt="uuid:C2F41010-65B3-11d1-A29F-00AA00C14882" 
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 
xmlns:o="urn:schemas-microsoft-com:office:office" 
xmlns:m="http://schemas.openxmlformats.org/officeDocument/2006/math" 
xmlns:v="urn:schemas-microsoft-com:vml" xmlns:w10="urn:schemas-microsoft-
com:office:word" xmlns:w="http://schemas.microsoft.com/office/word/2003/wordml" 
xmlns:wx="http://schemas.microsoft.com/office/word/2003/auxHint" 
xmlns:wne="http://schemas.microsoft.com/office/word/2006/wordml" 
xmlns:wsp="http://schemas.microsoft.com/office/word/2003/wordml/sp2" 
xmlns:sl="http://schemas.microsoft.com/schemaLibrary/2003/core" w:macrosPresent="no" 
w:embeddedObjPresent="no" {\sp{\sn fLayoutInCell}{\sv 
1}}}\picscalex100\picscaley100\piccropl0\piccropr0\piccropt0\piccropb0\picw6853\pich979\
picwgoal3885\pichgoal555\pngblip\bliptag-613544370{\*\blipuid 
db6e0e4e97aff92cc4144049eb5041b4}\bin2154 
‰PNG________IHDR_______%_____É1______sRGB_®Î_é____pHYs___Ä___Ä_•+____
__IDATx^í\/{_=_¿ì³4_}ú_R8ÔŒ_•¾ì__RV86’À† _•4A/\>AŸ ¥ß%“üWöÙ>;ur×œ_å.¶$ÿ,
[²ly´ßï«ò___ À—Á#P_(_ 

 _e$_=(_”‘Pt``_¼/¯G×ËwW«ûa_6³_ f_&¤|÷__è>l*¥Ô(*__FäoUSˆ¢„_)K˜]_÷#i`FŽñ¤< j@
%Øì‹ñ_X§÷ñ‘°ƒ_s_žÝbRUõZ‰‚ïä5RÄu]M_»ý_j_*C)7mú__ˆ_ó?mì F_‰È†y‹Y8eä˜DÊ_©
…!{%€$q8_(Î–=¡Îè‡MÈ4Êßÿ¾qJ_÷¿Ÿn¼DÇ—
__?ã‹ïwm¥ZÙ _  ûß÷_™Zç$³û³¥ß3rL"å†ôâþ±®¶ v\Â÷×çª®'ÛçWá €ìõãqáA+4~¾_óÙúj>n
:__¿O0_¨ÛBL©ò¨¤ÁÝÌÆómµ  ù_þ?o8ý_©—
›Ÿóíäî»Rã8v×Ë_wÏ@P^CIL_˜î›ƒ2¯¨I1E’~ŸArºªªÕÔÍQ9™M1_qŸ_H…—
¿…<A·Ñòsq„¬^X_à@¸{¸½RCcó²ªoýóUd?…Š½/ÿ›oëµšŒPš·¿ÎU_ 9Üêd-éõŽˆ_…ŸÒ¼Q§

 @[fËÜR“m;>Nç__ÉÇ(_ÅN_ )(‘‡ðÇŸÊLû)óB‚TT_¡CL´”_È_&[D _C_³C)˜-Ut3€"…N÷ëºf
 V-
±_fÕ&N¬á}_Ý±ÞÛ_ôRpž‡¹_ìµ_Þ0¿lÅT8_á´è_é©S_ïÆu__-2¤ñì&‹_`îµ .îÔ“_P6HÝ<í÷Üß»
øz_Õ$¤<Y<ð9÷æ_|e17³_œxUE9Šœ_k_nš~\î¨cÊœLì ÍË_³°7·µx?¶E¨Ðs¼úª S__1ó&Ž½__¨
V¨šàâéØ_ï_²šÍí sÕ™_§òƒìnžØàÂg<¯„_J_‹iˆr;pà_ôL.Ç_Õ‹-_s_Lº0k_®8›Éž_—b 
°ÁÇßå0 ¥ŸZ_—
q´Í¦¿Û_OzG_wK½ë‹T±ÚÊ³¹CÏZ(5w"AbtµqR_{*æ~œ_·óŸ<äŠ_´WNQ_|Ò6_Äÿ’_.öäXˆgçe²
™M+__Óã6’2€ ªS_Ž³s_Dƒ23=tzŒ_#µ_ÌZ 
_5§`Ä˜QŸs‹_ ýžÊ#º<C@.ÏAG¦+iÖP·9ž»E¥_ð>ÿŒ»†é Ì_ø{´ Õ_lt¼_f_ ˆ²ª¤*¥ãgõBEðd1;
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¢¦_Óµˆ²=ÍPœÅN_hp—
q]£_5÷&å&)æ]_O³ @QV_Ä_eÝ‘”¸Užv_ý«µŠ_©xÓ}¥×_œC`qò_íqUu" —*ä_œ¾ËÌ» s" 

 w_ÄŸÖk_í˜_Øëd÷ðØ÷  _m_{\Pí<_w_<Ø_ø*=_ä”¢á®_‹-“ ¶0XëŠ,_…µBÑdØ„‹iù_GÞ+=
æ¤Ð_Út"jÝ»îƒÀç,CÓ †ÖVâT_÷ÝÖâM,_Ð¹fÃÃˆGŸ3F¥mƒEà_Ä(eüw;ÿQýbo<h½z_¯a[fožª
_lêGo_Y Ò(_^¹_8‘‚ñ9€__+ža½f_#å‚©Ð93_r_¥$X€)_1³x3Ù~ÃÝ9û5ó¾L®__:g†@’___'Á_t
øH°4ŸíCéà_¾úw©é9¯¦cÄ¾_ï(W÷_’Îi¼#6_,Íg1?}L ½_‚~¸ý_~rŸ…_¤>_·Ñ§Q0__LÕÉ__f!´
3¤^alžìôÅpû½´¼__p$„}#vz íL¼Üª0S7Â_®_ £!0Â=…ò___ @w§-
J_½R¾&_$Ê`]_ÐzeA’JÇ§í£_Í³æ_—!4C#Pçzù¿¯b’¬G.ÜÝHà'xi&ÕjÚ_d‚üL–
“j_]82B&yÔ†ì‹%__Ú@«É‡"  El!f_o% #4_§ë¯_ï¿ñ®îè!óLH¿º___.ƒÏ §x¨¤7ëÒ€Ö;_|Êf%þ«

 bIiûP+!Ç_yèTåÄŠ¹_MBF §§²íDczÊ L"æÉ@__?ðÿùQ)öc'¿È‹_¬YHí‘{(SRjÛ õˆ;WÂâhÉc
¥vØSbcÃž@¡_|-
I_‚K_˜”V>€  Ð%_•øÐÄ˜ _Ë/£ä*_Ù>ÄF»R…ÔuK˜_×GØˆ¼-È´…è_ÿÛ‰_Á<æÎG‚_ýŸ>ƒ^ø
lZ¯´Î™jî¼uÇT_#_‡è®Ù•: ž$Ê“Þ'ÿ;_Uœ²13“\òkeÓ$‰–
ãß__PÖ<°£f4Ý×_È_>__Š___ {Gç’AÏGtkÚ{ÈK ‡æ#]jçm_4‘_]ŸÀµO._¤U~¨äÌÜo_c·ºè[rZ
+æ÷Ÿ>eFÿ9fÐkå_¤ó;Ô_¶TŸªYÜ_•_Þ3p ;îÎÜ·I5__zG0+_)ÿiÈ¤‰›+£? ëá¥Ï%ƒ>„  €' ß_%ê
__çm_æÇÍŒÄ¹òÝ„ƒ÷ €_cfî›-q__,`WLF&AÑreô_îžEÖ<³_úPÚ»_õõ^&@úÙXêZ1_Ç•_ö‘zN
É±Š¦¼“ÒöÕªZ†_ŒÌ}k àXEpçQ/Î™pmÈDê’¯XÉèÇ_œ_$é0û´WÂ|P·|ÕÍ‘`__/Ï“ 
3èŒþ^eÐ÷J˜_ï"¥(ºsúôrì §§A&!£ÿHÓD§d{•Aß+aòw_4 ÆÀ èi_·n ±7C˜ ÿ_ÚÜ¼._ÿæÝ
____IEND®B`‚}}}}}\sectd \ltrsect\linex0\endnhere\sectlinegrid360\sectdefaultcl\sftnbj 
{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  \tab \tab 
\tab \tab  __\par }\pard \ltrpar\qj 
\fi720\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\parars
id1323348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid9785483 __\par 
}{\field\flddirty{\*\fldinst {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  QUOTE 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\dn20\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
{\*\shppict{\pict{\*\picprop\shplid1140{\sp{\sn shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn pictureTransparent}{\sv 16777215}}{\sp{\sn 
fLine}{\sv 0}}{\sp{\sn wzEquationXML}{\sv <?xml version="1.0" encoding="UTF-8" 
standalone="yes"?>\'0d\'0a<?mso-application 
progid="Word.Document"?>\'0d\'0a<w:wordDocument 
xmlns:aml="http://schemas.microsoft.com/aml/2001/core" 
xmlns:wpc="http://schemas.microsoft.com/office/word/2010/wordprocessingCanvas" 
xmlns:dt="uuid:C2F41010-65B3-11d1-A29F-00AA00C14882" 
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 
xmlns:o="urn:schemas-microsoft-com:office:office" 
xmlns:m="http://schemas.openxmlformats.org/officeDocument/2006/math" 
xmlns:v="urn:schemas-microsoft-com:vml" xmlns:w10="urn:schemas-microsoft-
com:office:word" xmlns:w="http://schemas.microsoft.com/office/word/2003/wordml" 
xmlns:wx="http://schemas.microsoft.com/office/word/2003/auxHint" 
xmlns:wne="http://schemas.microsoft.com/office/word/2006/wordml" 
xmlns:wsp="http://schemas.microsoft.com/office/word/2003/wordml/sp2" 
xmlns:sl="http://schemas.microsoft.com/schemaLibrary/2003/core" w:macrosPresent="no" 
w:embeddedObjPresent="no" {\sp{\sn fLayoutInCell}{\sv 
1}}}\picscalex100\picscaley100\piccropl0\piccropr0\piccropt0\piccropb0\picw2117\pich847\
picwgoal1200\pichgoal480\pngblip\bliptag1297409115{\*\blipuid 
4d54e45b3a48dfdd1ba87301cf12a25a}\bin660 ‰PNG________IHDR___P___ 
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______Qh;____sRGB_®Î_é____pHYs___Ä___Ä_•+_____9IDATXGíY=v‚@_^r_“"/'À_$6
 T¶vK™Kä_PjgkEãr‚x_ŸEä.df _7 

,¬Yx: Ì[_öc¾ùÙÑËóœÜ“<Ý_XÄ:)Àiè „)nœ_ÏãÌÔa__œ†I  Ÿ# “¤Y<‡kFß^f¦€_Äð¤___â
Gç¾›ž ‡…/Ï§_ñ—_sÏJ*4__Ö_ñbL›_< ÅqŠ ›_Œ_vûŒdqh_Á°±&jpê_ÊúRÇösŒ_Ûá—
}ií=êð_è8&“_Ã¢¼]_¸²Æ©Å_%oL8Ë½@¨b b\ø_“š_àHª|uDñ<$?¨¤¥%‚:µ) ‰{¯É€²9_[í³_°VÎ
ëTË_»í#Ýj]Ôál¿»(çZuçêë³Õ=Xw]GƒÂÃ"‚‹vM_YmU·<AJk_9¡K_kjÇ/9ÖÛ ÒÙÏ__\RVcp¡B
…_G³IK+¡_áQ,§-7_x´–
ÿIWÑÅYéáº›rC,õVˆ_[]IGSn__˜.ûŒijhØÕ”[ÀP_ :ÈóÉ0jw6å’Ò2ýcöÇb?¤_t6åÒÃ¼þ_Êõ;_Uµ
5¯ê *Î²JDg``Ê¡‡+iæOÆA _xüš)ÞH_©Ñ¡‡Ód£2–
Ì8|P_Ó9__&¤õÐYÉ\M¦¸óãù×_çsBÜ_F 4_6KÙ|x+²_}öù çëÀ !h4…Óœ_Ùn—
_c_)}õÕ@C_J7˜b”S_2"ü2Š_GûÏƒ_ÀbPU‘±_¾8`_w³Â-,ý__®—
€‹_R™____IEND®B`‚}}}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
}}{\fldrslt {\rtlch\fcs1 \af0 \ltrch\fcs0 
\dn20\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
{\*\shppict{\pict{\*\picprop\shplid1141{\sp{\sn shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn pictureTransparent}{\sv 16777215}}{\sp{\sn 
fLine}{\sv 0}}{\sp{\sn wzEquationXML}{\sv <?xml version="1.0" encoding="UTF-8" 
standalone="yes"?>\'0d\'0a<?mso-application 
progid="Word.Document"?>\'0d\'0a<w:wordDocument 
xmlns:aml="http://schemas.microsoft.com/aml/2001/core" 
xmlns:wpc="http://schemas.microsoft.com/office/word/2010/wordprocessingCanvas" 
xmlns:dt="uuid:C2F41010-65B3-11d1-A29F-00AA00C14882" 
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 
xmlns:o="urn:schemas-microsoft-com:office:office" 
xmlns:m="http://schemas.openxmlformats.org/officeDocument/2006/math" 
xmlns:v="urn:schemas-microsoft-com:vml" xmlns:w10="urn:schemas-microsoft-
com:office:word" xmlns:w="http://schemas.microsoft.com/office/word/2003/wordml" 
xmlns:wx="http://schemas.microsoft.com/office/word/2003/auxHint" 
xmlns:wne="http://schemas.microsoft.com/office/word/2006/wordml" 
xmlns:wsp="http://schemas.microsoft.com/office/word/2003/wordml/sp2" 
xmlns:sl="http://schemas.microsoft.com/schemaLibrary/2003/core" w:macrosPresent="no" 
w:embeddedObjPresent="no" {\sp{\sn fLayoutInCell}{\sv 
1}}}\picscalex100\picscaley100\piccropl0\piccropr0\piccropt0\piccropb0\picw2117\pich847\
picwgoal1200\pichgoal480\pngblip\bliptag1297409115{\*\blipuid 
4d54e45b3a48dfdd1ba87301cf12a25a}\bin660 ‰PNG________IHDR___P___ 
______Qh;____sRGB_®Î_é____pHYs___Ä___Ä_•+_____9IDATXGíY=v‚@_^r_“"/'À_$6

 T¶vK™Kä_PjgkEãr‚x_ŸEä.df _7 
,¬Yx: Ì[_öc¾ùÙÑËóœÜ“<Ý_XÄ:)Àiè „)nœ_ÏãÌÔa__œ†I  Ÿ# “¤Y<‡kFß^f¦€_Äð¤___â
Gç¾›ž ‡…/Ï§_ñ—_sÏJ*4__Ö_ñbL›_< ÅqŠ ›_Œ_vûŒdqh_Á°±&jpê_ÊúRÇösŒ_Ûá—
}ií=êð_è8&“_Ã¢¼]_¸²Æ©Å_%oL8Ë½@¨b b\ø_“š_àHª|uDñ<$?¨¤¥%‚:µ) ‰{¯É€²9_[í³_°VÎ
ëTË_»í#Ýj]Ôál¿»(çZuçêë³Õ=Xw]GƒÂÃ"‚‹vM_YmU·<AJk_9¡K_kjÇ/9ÖÛ ÒÙÏ__\RVcp¡B
…_G³IK+¡_áQ,§-7_x´–
ÿIWÑÅYéáº›rC,õVˆ_[]IGSn__˜.ûŒijhØÕ”[ÀP_ :ÈóÉ0jw6å’Ò2ýcöÇb?¤_t6åÒÃ¼þ_Êõ;_Uµ
5¯ê *Î²JDg``Ê¡‡+iæOÆA _xüš)ÞH_©Ñ¡‡Ód£2–
Ì8|P_Ó9__&¤õÐYÉ\M¦¸óãù×_çsBÜ_F 4_6KÙ|x+²_}öù çëÀ !h4…Óœ_Ùn—
_c_)}õÕ@C_J7˜b”S_2"ü2Š_GûÏƒ_ÀbPU‘±_¾8`_w³Â-,ý__®—
€‹_R™____IEND®B`‚}}}}}\sectd 
\ltrsect\linex0\endnhere\sectlinegrid360\sectdefaultcl\sftnbj {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid936790 \tab \tab \tab \tab \tab \tab                
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( 5}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 .4)__\par 
}\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid132
3348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid9785483 __\par }{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
where }{\field\flddirty{\*\fldinst {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  QUOTE 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\dn6\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
{\*\shppict{\pict{\*\picprop\shplid1142{\sp{\sn shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 
0}}{\sp{\sn fFlipV}{\sv 0}}{\sp{\sn pictureTransparent}{\sv 16777215}}{\sp{\sn 
fLine}{\sv 0}}{\sp{\sn wzEquationXML}{\sv <?xml version="1.0" encoding="UTF-8" 
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9º#Û„oä¶~_¨e?z½érü___ÿÿ__PK__________!_!—[?*___________drs/e2oDoc.xml¬TÁŽÛ 
_½Wê? 
îYÛ©ãu¬8«*NzÙvWjû__pŒ„__‰_Uý÷_ØIwÛ_ªª>`__Ã¼ç7^=œ{‰NÜ:¡U ³»_#®¨fB_jüõ
ËnVbä<QŒH-x /Üá‡õÛ7«ÁT|®;-
_·_’(W_¦Æ ÷¦J_G;Þ_w§_W°ÙjÛ__K{H˜%_dïe2OÓ"_´eÆjÊ ƒh3nâuÌß¶œú§¶uÜ#Yc¨ÍÇÑ
Æq_Æd½"ÕÁ_Ó_:•Aþ¡Šž__—
ÞR5Ä_t´â·T½ V;Ýú;ªûD·- <r_6Yú_›Ï_1<r_qœ¹Éäþ_Zúéôl‘`5žÏ³_#EzøJ Bq”e‹ 
Ï`\_¨ z¶ÓÊ_8²_>j_Prô:2?·¶___'tŽ__n_ó³Gt_RˆfE¹Ì‹2dOHu=h¬ó_¸îQ˜ÔXB_119=:?B¯  p
Ò;!%ÄI%__€@¹¸_`D_ØÈ*_Ï:-__¸_sö°ßH‹N_ÌP¦á™Jx__—
4Äu#.n__©¬>*_g_'l«_ò___x+ˆ:HŽC_=g_I_Í_f_í‰ ?Ñ_úàÏHÐBªp_È_”§Ùh£oËt¹-
·e>ËçÅv–§M3{¿Ûä³b—Ý/šwÍfÓdß_ç,¯:Á_W öÕÒYþw–
™šk4ãÍÔ7©“×Ùãçƒb¯ïXt___,2Zg¯Ù%:'ÆÁÅ_<u\h“—

 k˜¿ü/¬ ___ÿÿ__PK__________!_ Ð.¨Ü___________drs/downrev.xmlL AOƒ@_…ï&þ‡Í˜
x³K_µR–¦!ñÚDjÚ_·ì_¨ì,a—_ÿ½£_=~y/o¾ÉV“íÄ__ß:R0ŸE  *gZª_|lß__ 
|Ðdtç__|¡‡U~{“éÔ¸+½ã¥_µà_ò©VÐ„Ð§RúªA«ýÌõHœ Ü`u`_ji_}åqÛÉ8Šž¥Õ-ñ…F÷X4X}–

 £UP_Åb Xïæûó¡Üœ_ÝfÜE¨ÔýÝ´^‚_8…¿2üè³:äìtt#_/:_/IÌM_q’€àü—
 Ì¯Ñ_È<“ÿ_È¿___ÿÿ__PK__-
_________!_¶ƒ8’þ___á_____________________[Content_Types].xmlPK__-
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_________!_8ý!ÿÖ___”_________________/____rels/.relsPK__-_________!_!—
[?*_____________________.___drs/e2oDoc.xmlPK__-
_________!_ Ð.¨Ü_____________________„___drs/downrev.xmlPK__________ó___ __
___}}}{\sp{\sn dhgt}{\sv 251660288}}{\sp{\sn fLayoutInCell}{\sv 1}}{\sp{\sn 
fAllowOverlap}{\sv 1}}{\sp{\sn fBehindDocument}{\sv 0}}{\sp{\sn fHidden}{\sv 
0}}{\sp{\sn fPseudoInline}{\sv 0}}{\sp{\sn fLayoutInCell}{\sv 
1}}}}{\shp{\*\shpinst\shplid1433{\sp{\sn relLeft}{\sv 2252}}{\sp{\sn relTop}{\sv 
7699}}{\sp{\sn relRight}{\sv 6626}}{\sp{\sn relBottom}{\sv 7699}}{\sp{\sn 
fRelFlipH}{\sv 0}}{\sp{\sn fRelFlipV}{\sv 0}}{\sp{\sn shapeType}{\sv 20}}{\sp{\sn 
fFillOK}{\sv 0}}{\sp{\sn fFilled}{\sv 0}}{\sp{\sn fNoFillHitTest}{\sv 0}}{\sp{\sn 
lineColor}{\sv 128}}{\sp{\sn lineWidth}{\sv 28575}}{\sp{\sn lineEndArrowhead}{\sv 
1}}{\sp{\sn lineEndCapStyle}{\sv 0}}{\sp{\sn fArrowheadsOK}{\sv 1}}{\sp{\sn fLine}{\sv 
1}}{\sp{\sn wzName}{\sv Line 116}}{\sp{\sn metroBlob}{\sv {\*\svb \bin1689 
PK__________!_¶ƒ8’þ___á_______[Content_Types].xml”‘ANÃ0_E÷HÜÁò_%N»@_%é‚´
K@¨_`dO_‹dlyLho “¶_D‘XÚ3ÿ¿'»Ü_ÆAL_Ø:ªä*/¤@ÒÎXê*ù¾ße_Rp_208ÂJ_‘å¦¾½)÷G 
,Rš¸’}ŒþQ)Ö=ŽÀ¹óHiÒº0BLÇÐ)_ú_:Të¢¸WÚQDŠYœ;d]6ØÂç_Åö ®O&__–
âé´8³*_Þ_VCL¦j"óƒ’ _yJ.;Ü[ÏwICª__óä:àœ{IO_¬Añ_!>Ã˜4”_¬pí_§ó¿;fÉ‘3×¶VcÞ_Þ.©‹Óµ
nã¾(àôßò&ÅÞpº´«åƒêo___ÿÿ__PK__________!_8ý!ÿÖ___”________rels/.rels¤ ÁjÃ0_†ïƒ

  ½ƒÑ}qšÃ_£N/£Ðké_ÀØŠc_[F2Ùúö3ƒÁ2zÛQ¿Ð÷‰ øL‹Z‘%R6°ëzP˜_ù˜ƒ ÷Ëñé_”T›½]
(£ ___ÆÇ‡ý__[Û‘Ì±ˆj”,_æZË«ÖâfLV:*˜Ûf"N¶¶‘ƒ.Ö]m@=ôý³æß__7Luò_øä_P—
[iæ?ì__“ÐT;GIÓ4Ew ª=}ä3® b9`5àY¾CÆµkÏ ¾ïÝýÓ_Ø–
9º#Û„oä¶~_¨e?z½érü___ÿÿ__PK__________!_~øö›+___________drs/e2oDoc.xml¬TÛŽÛ 

 _|¯Ô @¼'¾Ô±½VœU_'}ÙvWêî__ƒc$__Hœ¨ê¿÷€“t·U¥ªª_0—
a83_¼¼?___™±\É_'ó_#&[E¹Ü×øåy;+1²ŽHJ„’¬Ægfñýêý»å¨+–
ª^_Ê___i«Q×¸wNWQdÛž_ÄÎ•f__;e_â`hö_5d_öADi_çÑ¨_ÕFµÌZ˜m¦E¼_ü]ÇZ÷Øu–
9$j_µ¹ÐšÐî|_-–¤Ú_¢{Þ^Ê 
ÿPÅ@¸„CoT_q___ÿ jà-QVunÞª!R]Ç[_4€š$þEÍ×žh_´€9Vßl²ÿ ¶ýr|2ˆÓ_§iR`$É__é K†’$÷
öŒÚV€ZË's_Y_[vãgE_J_N_å§Î_Þ_Ð„NÁàóÍ`vr¨…É´(Š¼Ì1j¯k_©®_µ±î_S_ò __¨!_“ãƒup4

 @¯_ ŽT[.Dø~B¢_ÈËE±_j_12’†½V_N=Îï°f¿[_ƒŽ_ÂPÆþñ_ ÷_Ì_Ò_ÛO¸°4ÅÄ¨ƒ¤áÀž_º‘_¹
³__$$_û__F1__.‚ï_¤#\üD:Ã‰Ü‹? ¡_!}¡`_H¾ô¦_}»‹ï6å¦ÌfYšofYÜ4³ Ûu6Ë·I±h>4ëu“|÷š“¬ê9
¥LzÙ×H'ÙßEær¹¦0ÞB}³:zË_¼ƒb¯ïPtä_ã#2Eg§è9$'ÌCŠ_ørãü5y=†þëÿÂê____ÿÿ__PK______
____!_òÝ_ÎÞ___________drs/downrev.xmlL ÍnÂ0_„ï•ú_Ö"õVœPÊOˆƒ*¤_zA*p(7_o“€½Ž
b_Ò·ïV=´Ç _Í~“¯_gE ]h<)HÇ__¤Ò›†*_‡ýëã_DˆšŒ¶žPÁ__X_÷w¹ÎŒ¿Ñ;ö»X_.¡ i_uŒm
&e(kt:Œ}‹ÄÞ§ïœŽ|v•4 ¾q¹³r’$3étCü¡Ö-nj,/»«S°x:–K»Ù¾¹ ³<¶ývé†Þ(õ0_^V 
"_ñ/_?øŒ__3 ü•L_VÁ|:á$ëÓ9_öŸÓt_âô+È"—ÿ__ß___ÿÿ__PK__-
_________!_¶ƒ8’þ___á_____________________[Content_Types].xmlPK__-
_________!_8ý!ÿÖ___”_________________/____rels/.relsPK__-
_________!_~øö›+_____________________.___drs/e2oDoc.xmlPK__-
_________!_òÝ_ÎÞ_____________________…___drs/downrev.xmlPK__________ó___ _
____}}}{\sp{\sn dhgt}{\sv 251661312}}{\sp{\sn fLayoutInCell}{\sv 1}}{\sp{\sn 
fAllowOverlap}{\sv 1}}{\sp{\sn fBehindDocument}{\sv 0}}{\sp{\sn fHidden}{\sv 
0}}{\sp{\sn fPseudoInline}{\sv 0}}{\sp{\sn fLayoutInCell}{\sv 
1}}}}{\shp{\*\shpinst\shplid1434{\sp{\sn relLeft}{\sv 5459}}{\sp{\sn relTop}{\sv 
5336}}{\sp{\sn relRight}{\sv 6028}}{\sp{\sn relBottom}{\sv 6066}}{\sp{\sn 
fRelFlipH}{\sv 0}}{\sp{\sn fRelFlipV}{\sv 1}}{\sp{\sn shapeType}{\sv 20}}{\sp{\sn 
fFillOK}{\sv 0}}{\sp{\sn fFilled}{\sv 0}}{\sp{\sn fNoFillHitTest}{\sv 0}}{\sp{\sn 
lineColor}{\sv 128}}{\sp{\sn lineWidth}{\sv 28575}}{\sp{\sn lineEndCapStyle}{\sv 
0}}{\sp{\sn fArrowheadsOK}{\sv 1}}{\sp{\sn fLine}{\sv 1}}{\sp{\sn wzName}{\sv Line 
119}}{\sp{\sn metroBlob}{\sv {\*\svb \bin1674 
PK__________!_¶ƒ8’þ___á_______[Content_Types].xml”‘ANÃ0_E÷HÜÁò_%N»@_%é‚´
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K@¨_`dO_‹dlyLho “¶_D‘XÚ3ÿ¿'»Ü_ÆAL_Ø:ªä*/¤@ÒÎXê*ù¾ße_Rp_208ÂJ_‘å¦¾½)÷G 
,Rš¸’}ŒþQ)Ö=ŽÀ¹óHiÒº0BLÇÐ)_ú_:Të¢¸WÚQDŠYœ;d]6ØÂç_Åö ®O&__–
âé´8³*_Þ_VCL¦j"óƒ’ _yJ.;Ü[ÏwICª__óä:àœ{IO_¬Añ_!>Ã˜4”_¬pí_§ó¿;fÉ‘3×¶VcÞ_Þ.©‹Óµ
nã¾(àôßò&ÅÞpº´«åƒêo___ÿÿ__PK__________!_8ý!ÿÖ___”________rels/.rels¤ ÁjÃ0_†ïƒ

  ½ƒÑ}qšÃ_£N/£Ðké_ÀØŠc_[F2Ùúö3ƒÁ2zÛQ¿Ð÷‰ øL‹Z‘%R6°ëzP˜_ù˜ƒ ÷Ëñé_”T›½]
(£ ___ÆÇ‡ý__[Û‘Ì±ˆj”,_æZË«ÖâfLV:*˜Ûf"N¶¶‘ƒ.Ö]m@=ôý³æß__7Luò_øä_P—
[iæ?ì__“ÐT;GIÓ4Ew ª=}ä3® b9`5àY¾CÆµkÏ ¾ïÝýÓ_Ø–
9º#Û„oä¶~_¨e?z½érü___ÿÿ__PK__________!_6_q_____-_______drs/e2oDoc.xml¬SM Û 

  _½Wê @Ü_ ÄÉ&VœU_'½l»+õãN_ÇH__ 8QÕÿÞ_;Ñn{©ªú€___ïÍ<Ö —
N¢3·NhUálšbÄ_ÕL¨c…¿}ÝO–
_9O_#R+^á+wøqóþÝº7%Ïu«%ã__ˆreo*ÜzoÊ$q´å_qSm¸‚ÍFÛŽx˜ÚcÂ,é_½“Iž¦‹¤×–
_«)w_Vëa_o"~ÓpêŸ›Æq   d… › £ ã!ŒÉfMÊ£%¦_t¤Aþ EG„‚KïP5ñ_ ¬ø_ª_Ôj§_?¥ºKt
Ó_Ê£_P“¥¿©ùÒ_Ã£_(Ž3÷2¹ÿ_K?Ÿ_,_¬ÂyžC _é KOBq”e«PžÞ¸_²¶êÅŽ3gàÈ¡ÿ¤_¤’“×Qù¥
±_j¤0ßÁ_q_Ô¡K,õõ^j~ñˆÂâl‘Í²9F_¶ŠÅl>  -HH_`B! uþ#×__A…%0Š äüä<_ Ô[JHWz/¤Œ

 Ý”_õ g9 _ø_Le_‹g –‚…¼pÂÙãa+-
:_°Æ2__ _¸oÒÂ%5qí _·_ÓX}R,^ØrÂvcì‰ C_@R…‹@2P_£Á_?Véj·Ü-
‹I‘/v“"-ëÉ‡ý¶˜,öÙÃ¼žÕÛm ý_œ³¢l_c\_Ú7ƒfÅß_`|*ƒµî_½—
*y‹_µ_ÙÛ?’NBûCÃ_#_4»F_ÄuðdL_ßO0ýë9Ä¯_ùæ____ÿÿ__PK__________!_ýO“Žà____
_______drs/downrev.xmlL ËNÃ0_E÷Hüƒ5Hì¨Ó __q*_ê_!Q@‚ __I¨=_±›†¿gXÁr4G÷ž[
®ggÅ„cè=)X.__H 7=µ_^ž7gW 
BÔd´õ„_¾1Àº:>*uaü žpÚÆVp_…B+èb__)CÓ¡Óaá_$þ}øÑéÈçØJ3ê_‡;+Ó$¹  N÷Ä_ _ð®
Ãf·Ý;_ öëþýuÚ Ý=àmk>ë ¿  J žÌ7× "Îñ_†_}V‡Š j¿'_„Up¾ÊVŒ*È³___Y¾ä-
5“ée_²*åÿ_Õ____ÿÿ__PK__-
_________!_¶ƒ8’þ___á_____________________[Content_Types].xmlPK__-
_________!_8ý!ÿÖ___”_________________/____rels/.relsPK__-_________!_6_q_____-
_________________.___drs/e2oDoc.xmlPK__-
_________!_ýO“Žà_____________________t___drs/downrev.xmlPK__________ó___ __
___}}}{\sp{\sn dhgt}{\sv 251662336}}{\sp{\sn fLayoutInCell}{\sv 1}}{\sp{\sn 
fAllowOverlap}{\sv 1}}{\sp{\sn fBehindDocument}{\sv 0}}{\sp{\sn fHidden}{\sv 
0}}{\sp{\sn fPseudoInline}{\sv 0}}{\sp{\sn fLayoutInCell}{\sv 
1}}}}{\shp{\*\shpinst\shplid1435{\sp{\sn relLeft}{\sv 4292}}{\sp{\sn relTop}{\sv 
6805}}{\sp{\sn relRight}{\sv 6028}}{\sp{\sn relBottom}{\sv 6809}}{\sp{\sn 
fRelFlipH}{\sv 0}}{\sp{\sn fRelFlipV}{\sv 1}}{\sp{\sn shapeType}{\sv 20}}{\sp{\sn 
fFillOK}{\sv 0}}{\sp{\sn fFilled}{\sv 0}}{\sp{\sn fNoFillHitTest}{\sv 0}}{\sp{\sn 
lineColor}{\sv 128}}{\sp{\sn lineWidth}{\sv 28575}}{\sp{\sn lineEndCapStyle}{\sv 
0}}{\sp{\sn fArrowheadsOK}{\sv 1}}{\sp{\sn fLine}{\sv 1}}{\sp{\sn wzName}{\sv Line 
122}}{\sp{\sn metroBlob}{\sv {\*\svb \bin1672 
PK__________!_¶ƒ8’þ___á_______[Content_Types].xml”‘ANÃ0_E÷HÜÁò_%N»@_%é‚´
K@¨_`dO_‹dlyLho “¶_D‘XÚ3ÿ¿'»Ü_ÆAL_Ø:ªä*/¤@ÒÎXê*ù¾ße_Rp_208ÂJ_‘å¦¾½)÷G 
,Rš¸’}ŒþQ)Ö=ŽÀ¹óHiÒº0BLÇÐ)_ú_:Të¢¸WÚQDŠYœ;d]6ØÂç_Åö ®O&__–
âé´8³*_Þ_VCL¦j"óƒ’ _yJ.;Ü[ÏwICª__óä:àœ{IO_¬Añ_!>Ã˜4”_¬pí_§ó¿;fÉ‘3×¶VcÞ_Þ.©‹Óµ
nã¾(àôßò&ÅÞpº´«åƒêo___ÿÿ__PK__________!_8ý!ÿÖ___”________rels/.rels¤ ÁjÃ0_†ïƒ

  ½ƒÑ}qšÃ_£N/£Ðké_ÀØŠc_[F2Ùúö3ƒÁ2zÛQ¿Ð÷‰ øL‹Z‘%R6°ëzP˜_ù˜ƒ ÷Ëñé_”T›½]
(£ ___ÆÇ‡ý__[Û‘Ì±ˆj”,_æZË«ÖâfLV:*˜Ûf"N¶¶‘ƒ.Ö]m@=ôý³æß__7Luò_øä_P—
[iæ?ì__“ÐT;GIÓ4Ew ª=}ä3® b9`5àY¾CÆµkÏ ¾ïÝýÓ_Ø–
9º#Û„oä¶~_¨e?z½érü___ÿÿ__PK__________!_-â5;____,_______drs/e2oDoc.xml¬SM Û 

  _½Wê @Ü_ ÄÉf-8«*NzÙvWj»w_8FÂ€€Ä‰ªþ÷_Ø‰vÛKµª_x€áñÞÌcõpî$:që„V_Î¦)F\QÍ
„:TøÇ÷Ýd‰‘óD1"µâ_¾p‡_Ö_?¬zSò\·Z2n_€(Wö¦Â-÷¦L_G[Þ_7Õ†+Øl´íˆ‡©=$Ì’_Ð;™äiºHz
m™±šrç`µ_6ñ:â7_§þ©i_÷HV_¸ù8Ú8îÃ˜¬W¤<XbZAG_ä_,:"_\zƒª‰'èhÅ_P  V;Ýø)Õ]¢›FP
_5€š,ýCÍ·–
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__µ@qœ¹•Éý?Xúõôl‘`_Îó|†‘"_téQ(Ž²<_åé +!k£ží8s_Žìû/šA*9z_•Ÿ_Û¡F_ó_>ˆ+ _ c©/·Ró³
G__³,Íg_è_…½|^ÄN$¤_(¡ŽÆ:ÿ™ë_… Â__ELrzt_x@ê5%¤+½_RÆfJ…z€\Îïæ€NÀSV±xÖi)
XÈ_'œ=ì7Ò¢__g,Óð_µ€û&-\R_×_yqkðŒÕGÅâ…-
'l;Æž_9Ä_$U¸___å1_<ñó>½ß.·ËbRä‹í¤Hëzòi·)&‹]v7¯gõfSg¿_ç¬([Á_W öÕŸYñoý__Êà¬›
Co¥JÞ¢Gí@öú ¤“ÐýÐïÁ_{Í.Ñ_q_,_“Çç_<ÿz_ñëG¾þ___ÿÿ__PK__________!__GÐòß___
________drs/downrev.xmlL MOÃ0_†ïHü‡ÈHÜXºBËTšN|h7„´__ÜÒÆ´e‰Sš¬+ÿ_s‚£íG¯
Ÿ·\ÏÎŠ_ÇÐ{R°\$  _ozj_¼<o.V 
BÔd´õ„_¾1Àº:=)uaü‘¶8íb+8„B¡_t1_…”¡éÐé°ð__ß>üètäql¥_õ‘Ã •i’äÒéžøC§_¼ï°Ùï_NÁ“ý

 zx   6d÷ x×šÏ:do£Rçgóí_ˆˆsüƒáWŸÕ¡b§Ú_È_a_¤×«”Q_—
Y_‚ «lÉ]j^ä_Èª”ÿ_T?___ÿÿ__PK__-
_________!_¶ƒ8’þ___á_____________________[Content_Types].xmlPK__-
_________!_8ý!ÿÖ___”_________________/____rels/.relsPK__-_________!_-
â5;____,_________________.___drs/e2oDoc.xmlPK__-

 _________!__GÐòß_____________________s___drs/downrev.xmlPK__________ó___ __
___}}}{\sp{\sn dhgt}{\sv 251663360}}{\sp{\sn fLayoutInCell}{\sv 1}}{\sp{\sn 
fAllowOverlap}{\sv 1}}{\sp{\sn fBehindDocument}{\sv 0}}{\sp{\sn fHidden}{\sv 
0}}{\sp{\sn fPseudoInline}{\sv 0}}{\sp{\sn fLayoutInCell}{\sv 
1}}}}{\shp{\*\shpinst\shplid1436{\sp{\sn relLeft}{\sv 6029}}{\sp{\sn relTop}{\sv 
5322}}{\sp{\sn relRight}{\sv 6029}}{\sp{\sn relBottom}{\sv 6786}}{\sp{\sn 
fRelFlipH}{\sv 0}}{\sp{\sn fRelFlipV}{\sv 1}}{\sp{\sn shapeType}{\sv 20}}{\sp{\sn 
fFillOK}{\sv 0}}{\sp{\sn fFilled}{\sv 0}}{\sp{\sn fNoFillHitTest}{\sv 0}}{\sp{\sn 
lineColor}{\sv 128}}{\sp{\sn lineWidth}{\sv 28575}}{\sp{\sn lineEndArrowhead}{\sv 
1}}{\sp{\sn lineEndCapStyle}{\sv 0}}{\sp{\sn fArrowheadsOK}{\sv 1}}{\sp{\sn fLine}{\sv 
1}}{\sp{\sn wzName}{\sv Line 119}}{\sp{\sn metroBlob}{\sv {\*\svb \bin1694 
PK__________!_¶ƒ8’þ___á_______[Content_Types].xml”‘ANÃ0_E÷HÜÁò_%N»@_%é‚´
K@¨_`dO_‹dlyLho “¶_D‘XÚ3ÿ¿'»Ü_ÆAL_Ø:ªä*/¤@ÒÎXê*ù¾ße_Rp_208ÂJ_‘å¦¾½)÷G 
,Rš¸’}ŒþQ)Ö=ŽÀ¹óHiÒº0BLÇÐ)_ú_:Të¢¸WÚQDŠYœ;d]6ØÂç_Åö ®O&__–
âé´8³*_Þ_VCL¦j"óƒ’ _yJ.;Ü[ÏwICª__óä:àœ{IO_¬Añ_!>Ã˜4”_¬pí_§ó¿;fÉ‘3×¶VcÞ_Þ.©‹Óµ
nã¾(àôßò&ÅÞpº´«åƒêo___ÿÿ__PK__________!_8ý!ÿÖ___”________rels/.rels¤ ÁjÃ0_†ïƒ

  ½ƒÑ}qšÃ_£N/£Ðké_ÀØŠc_[F2Ùúö3ƒÁ2zÛQ¿Ð÷‰ øL‹Z‘%R6°ëzP˜_ù˜ƒ ÷Ëñé_”T›½]
(£ ___ÆÇ‡ý__[Û‘Ì±ˆj”,_æZË«ÖâfLV:*˜Ûf"N¶¶‘ƒ.Ö]m@=ôý³æß__7Luò_øä_P—
[iæ?ì__“ÐT;GIÓ4Ew ª=}ä3® b9`5àY¾CÆµkÏ ¾ïÝýÓ_Ø–
9º#Û„oä¶~_¨e?z½érü___ÿÿ__PK__________!_¼Šö—.___g_______drs/e2oDoc.xml¬TËŽÛ 
_ÝWê? 
ö‰_ÍËVœQ_'ÝLÛ‘úØ_À1___$NTõß{ÁN:ÓªRUÕ_|¹_.÷__¼~¸t_ ¹uB«_gÓ_#®¨fB_+üåó~²
ÂÈy¢_‘Zñ__¹Ã_›×¯Ö½)y®[-
_·_Š(Wö¦Â-÷¦L_G[Þ_7Õ†+Xl´íˆ‡©=&Ì’_ªw2ÉÓt‘ôÚ2c5åÎA¶__ñ&Öo_NýÇ¦qÜ#YaèÍÇÑÆñ
_Æd³&åÑ_Ó_:¶Aþ¡‹Ž__‡ÞKÕÄ_t²â·R  V;Ýø)Õ]¢›FP_9_›,ý…Í§–
__¹€8ÎÜerÿ¯,ýp~²H°_çù_#E:øH Bq”eEP§7®_ÐV=Ùqæ_ì8ôï5_(9y_‰__Û¡F_ó_l_3@_]¢Ò
×»Òüâ__’_²E^_é"_“ 2T___ëü;®;_‚_Kh&Ö#çGç_è__àJï…” '¥T¨_"«ùrŽ_%`'«XÜë´_,à_ÌÙã
a+-:_0Å*_ÏØÂ_X8¤&®_pq)ÀHiõI±_µœ° bÈ__h¡Àá8tÐq†‘äp!B_‘ž_ù_é- ê(ÿ€_-
¤__ Z@yŒ_;}+Òb·Ú-f“Y¾ØMfi]OÞî·³ÉbŸ-
çõ›z»-³ï  s6+[Á_W öÍÚÙìï¬3^²Á”wsß¥N^V Ÿ_š½½cÓIpNðÊà¡ƒf×h¡˜_7GðxóÂuy>‡øùÿa
ó___ÿÿ__PK__________!_Óy-
Sà___________drs/downrev.xmlL ÁJÃ@_†ï‚ï°ŒàEì&Áª‰Ù__=ˆ_i*xÝfÇ$š _Ùm“øô_ñ 
Ç™ùøçûóÕd;qÀÁ·Ž_Ä‹__RåLKµ‚·íÓå-
__4_Ý9B_3zX_§'¹ÎŒ_iƒ‡2Ô‚CÈgZA_BŸIé«_-ö_×#ñíÃ_V__‡ZšA _n;™DÑµ´º%þÐè___¬
¾Ê½U0•ÏŸ_ ãËMü>'ßë×õf;× RçgÓý_ˆ€SøƒáGŸÕ¡`§ Û“ñ¢SpµŒSF_,_®ÀÀïbÇdš& 
‹\þ¯P____ÿÿ__PK__-
_________!_¶ƒ8’þ___á_____________________[Content_Types].xmlPK__-
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_________!_8ý!ÿÖ___”_________________/____rels/.relsPK__-_________!_¼Šö—
.___g_________________.___drs/e2oDoc.xmlPK__-_________!_Óy-
Sà_____________________ˆ___drs/downrev.xmlPK__________ó___•_____}}}{\sp{\sn 
dhgt}{\sv 251664384}}{\sp{\sn fLayoutInCell}{\sv 1}}{\sp{\sn fAllowOverlap}{\sv 
1}}{\sp{\sn fBehindDocument}{\sv 0}}{\sp{\sn fHidden}{\sv 0}}{\sp{\sn 
fPseudoInline}{\sv 0}}{\sp{\sn fLayoutInCell}{\sv 
1}}}}{\shp{\*\shpinst\shplid1437{\sp{\sn relLeft}{\sv 3272}}{\sp{\sn relTop}{\sv 
6052}}{\sp{\sn relRight}{\sv 4145}}{\sp{\sn relBottom}{\sv 6052}}{\sp{\sn 
fRelFlipH}{\sv 0}}{\sp{\sn fRelFlipV}{\sv 0}}{\sp{\sn shapeType}{\sv 20}}{\sp{\sn 
fFillOK}{\sv 0}}{\sp{\sn fFilled}{\sv 0}}{\sp{\sn fNoFillHitTest}{\sv 0}}{\sp{\sn 
lineColor}{\sv 128}}{\sp{\sn lineWidth}{\sv 28575}}{\sp{\sn lineEndCapStyle}{\sv 
0}}{\sp{\sn fArrowheadsOK}{\sv 1}}{\sp{\sn fLine}{\sv 1}}{\sp{\sn wzName}{\sv Line 
118}}{\sp{\sn metroBlob}{\sv {\*\svb \bin1658 
PK__________!_¶ƒ8’þ___á_______[Content_Types].xml”‘ANÃ0_E÷HÜÁò_%N»@_%é‚´
K@¨_`dO_‹dlyLho “¶_D‘XÚ3ÿ¿'»Ü_ÆAL_Ø:ªä*/¤@ÒÎXê*ù¾ße_Rp_208ÂJ_‘å¦¾½)÷G 
,Rš¸’}ŒþQ)Ö=ŽÀ¹óHiÒº0BLÇÐ)_ú_:Të¢¸WÚQDŠYœ;d]6ØÂç_Åö ®O&__–
âé´8³*_Þ_VCL¦j"óƒ’ _yJ.;Ü[ÏwICª__óä:àœ{IO_¬Añ_!>Ã˜4”_¬pí_§ó¿;fÉ‘3×¶VcÞ_Þ.©‹Óµ
nã¾(àôßò&ÅÞpº´«åƒêo___ÿÿ__PK__________!_8ý!ÿÖ___”________rels/.rels¤ ÁjÃ0_†ïƒ

  ½ƒÑ}qšÃ_£N/£Ðké_ÀØŠc_[F2Ùúö3ƒÁ2zÛQ¿Ð÷‰ øL‹Z‘%R6°ëzP˜_ù˜ƒ ÷Ëñé_”T›½]
(£ ___ÆÇ‡ý__[Û‘Ì±ˆj”,_æZË«ÖâfLV:*˜Ûf"N¶¶‘ƒ.Ö]m@=ôý³æß__7Luò_øä_P—
[iæ?ì__“ÐT;GIÓ4Ew ª=}ä3® b9`5àY¾CÆµkÏ ¾ïÝýÓ_Ø–
9º#Û„oä¶~_¨e?z½érü___ÿÿ__PK__________!_ðµB£____________drs/e2oDoc.xml¬SÁŽÛ 
_½Wê? 
î‰í¬ u¬8«*NzÙ¶+µý__8FÂ€€Ä‰ªþ{_ìD»í¥ªê__`æÍ›™ÇúéÒKtæÖ_-jœÍSŒ¸¢š_u¬ñ÷oûY
‰‘óD1"µâ5¾r‡Ÿ6ïß-_Sñ…î´dÜ"_Q®_L ;ïM•$Žv¼'n®_WpÙjÛ__[{L˜%_ ÷2Y¤é2_´eÆjÊ
 ƒÓf¼Ä›ˆß¶œú/më¸G²ÆÀÍÇÕÆõ_Öd³&ÕÑ_Ó_:Ñ 
ÿÀ¢'BAÒ;TC<A'+þ€ê_µÚéÖÏ©î_Ý¶‚òX_T“¥¿Uóµ#†ÇZ 9ÎÜÛäþ_,ý|~±H°_/_Ù_#Ez˜Ò³P_e
Y_Ú3_W ×V½Øiç_„_†Oš +9y_+¿´¶__€šÐ%6øzo0¿xDá°(òâñ_#z»JHu‹3Öù \÷(_5–
@!â’ó³ó _\o.! Ò{!e_ŸTh_þeñX_4__YÅb¬ÓR°à_"œ=_¶Ò¢3_-”iøB}€ûÆ-
$iˆëF¿x5ªÄê“b1aÇ_ÛM¶'BŽ6_I__Aµ@y²F_üX¥«]¹+óY¾XîfyÚ4³_ûm>[î³Ç¢yh¶Û&û_8gyÕ
_Æ¸_´oŠÌò¿›øô6F-

 Ý5yoUò_=Ö_doÿH:_ó___' Ðì___ÏA„Ñyz0Aå¯÷`¿~Ö›____ÿÿ__PK__________!_ ûŸ_Ü_
__________drs/downrev.xmlL ÑJÃ@_Eß_ÿa_Á7»1¥©ÄlŠ_"E__ý€íî˜ÄîÎÆì¶MÿÞ__ôíÞ™
Ë 3ÕföN_qŠC _·‹__’_v NÁûÛÓÍ_ˆ˜4Yí_¡‚3FØÔ—_•.m8QƒÇ6u‚K(–
ZAŸÒXJ_M ^ÇE_‘x÷_&¯_Û©“vÒ'.÷NæYVH¯_â_½_ñ±G³o_^ÁrÛ6kƒŸÅóäL_û¯áµyi•º¾
š_îA$œÓ__~ð__jfÚ…_Ù(_ûu‘s”Åj_‚_y±d±û_Èº’ÿ?¨¿___ÿÿ__PK__-
_________!_¶ƒ8’þ___á_____________________[Content_Types].xmlPK__-
_________!_8ý!ÿÖ___”_________________/____rels/.relsPK__-
_________!_ðµB£______________________.___drs/e2oDoc.xmlPK__-
_________!_ ûŸ_Ü_____________________h___drs/downrev.xmlPK__________ó___q_
____}}}{\sp{\sn dhgt}{\sv 251665408}}{\sp{\sn fLayoutInCell}{\sv 1}}{\sp{\sn 
fAllowOverlap}{\sv 1}}{\sp{\sn fBehindDocument}{\sv 0}}{\sp{\sn fHidden}{\sv 
0}}{\sp{\sn fPseudoInline}{\sv 0}}{\sp{\sn fLayoutInCell}{\sv 
1}}}}{\shp{\*\shpinst\shplid1438{\sp{\sn relLeft}{\sv 3671}}{\sp{\sn relTop}{\sv 
6814}}{\sp{\sn relRight}{\sv 4992}}{\sp{\sn relBottom}{\sv 6814}}{\sp{\sn 
fRelFlipH}{\sv 0}}{\sp{\sn fRelFlipV}{\sv 0}}{\sp{\sn shapeType}{\sv 20}}{\sp{\sn 
fFillOK}{\sv 0}}{\sp{\sn fFilled}{\sv 0}}{\sp{\sn fNoFillHitTest}{\sv 0}}{\sp{\sn 
lineColor}{\sv 128}}{\sp{\sn lineWidth}{\sv 28575}}{\sp{\sn lineEndArrowhead}{\sv 
1}}{\sp{\sn lineEndCapStyle}{\sv 0}}{\sp{\sn fArrowheadsOK}{\sv 1}}{\sp{\sn fLine}{\sv 
1}}{\sp{\sn wzName}{\sv Line 119}}{\sp{\sn metroBlob}{\sv {\*\svb \bin1686 
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PK__________!_¶ƒ8’þ___á_______[Content_Types].xml”‘ANÃ0_E÷HÜÁò_%N»@_%é‚´
K@¨_`dO_‹dlyLho “¶_D‘XÚ3ÿ¿'»Ü_ÆAL_Ø:ªä*/¤@ÒÎXê*ù¾ße_Rp_208ÂJ_‘å¦¾½)÷G 
,Rš¸’}ŒþQ)Ö=ŽÀ¹óHiÒº0BLÇÐ)_ú_:Të¢¸WÚQDŠYœ;d]6ØÂç_Åö ®O&__–
âé´8³*_Þ_VCL¦j"óƒ’ _yJ.;Ü[ÏwICª__óä:àœ{IO_¬Añ_!>Ã˜4”_¬pí_§ó¿;fÉ‘3×¶VcÞ_Þ.©‹Óµ
nã¾(àôßò&ÅÞpº´«åƒêo___ÿÿ__PK__________!_8ý!ÿÖ___”________rels/.rels¤ ÁjÃ0_†ïƒ

  ½ƒÑ}qšÃ_£N/£Ðké_ÀØŠc_[F2Ùúö3ƒÁ2zÛQ¿Ð÷‰ øL‹Z‘%R6°ëzP˜_ù˜ƒ ÷Ëñé_”T›½]
(£ ___ÆÇ‡ý__[Û‘Ì±ˆj”,_æZË«ÖâfLV:*˜Ûf"N¶¶‘ƒ.Ö]m@=ôý³æß__7Luò_øä_P—
[iæ?ì__“ÐT;GIÓ4Ew ª=}ä3® b9`5àY¾CÆµkÏ ¾ïÝýÓ_Ø–
9º#Û„oä¶~_¨e?z½érü___ÿÿ__PK__________!_É_œ_(___]_______drs/e2oDoc.xml¬TÍŽÛ 
_¼Wê; î‰íÄÉ:VœU_'½lÛ•Ú>___#a@@âDUß½_ØIw[Uªªú€ù_†™Ïƒ× —
N¢3·NhUálšbÄ_ÕL¨c…¿~ÙO_Œœ'Š_©_¯ð•;ü¸yûfÝ›’Ït«%ã__‰reo*ÜzoÊ$q´å_qSm¸‚ÅFÛ
Žx_ÚcÂ,é ½“É,M—I¯-  3VSî_ÌÖÃ"ÞDþ¦áÔ j_Ç=’__m>¶6¶‡Ð&›5) –
˜VÐQ_ù______½SÕÄ_t²â7ªNP« nü”ê.ÑM#( _ÀM–þâæsK_ ^ 8ÎÜËäþ_-
ýx~¶H°_Ïf+Œ_éà#=_ÅQ–-BuzãJ_mÕ³_GÎÀŽCÿA3€’“×Ñø¥±](_XB—
Xßë½¾üâ_…Éb^_ó_Fô¶” ò¶ÏXçßsÝ¡Ð©°__‘—œŸœ‡“_zƒ„c”Þ_)ã×“_õ 
¿X<_j_!²ŠÅ½NKÁ_.ìpöxØJ‹Î_¢P¤á_þ€÷_,_R_×_¸¸4„Äê“bñÀ–
_¶S_ù« _(È5__:Î0’_®AèE¤'BþDz+ˆ:Ê? AˆTA(T_, ½!DßVéjWìŠ|’Ï–»IžÖõäÝ~›O–
ûìaQÏëí¶Î¾_ÏY^¶‚1®‚í[ ³üï_3^-!Š÷HßK ¼f  µ_±·w_ „¼„„_É9hv  Á‰ó á__  ï[¸$/ÇÐ ù
WØü___ÿÿ__PK__________!_·p_ïÞ___________drs/downrev.xmlL MOÃ0_†ïHü‡ÈHÜX
ú_UWêNh__.“__Ø-
kL[HœªÉºòï_â_GÛ ^?o½Y¬_3M~pŒ ®__Ä-Ó_w_¯/ 7%___ke__Â_yØ4—
_µª´;ó3ÍûÐ‰_Â¾R_}_c%¥o{²Ê¯ÜH_oïn²*Äqê¤žÔ9†[#³$)¤U_Ç_½_iÛSû¹?Y„2?´k³Ý=Ù·_
y_çÝÚ.³F¼¾Z_îA_ZÂ__?úQ_šètt'Ö^_„,-Òˆ"äÅ_ˆ_ä·e_âø» M-ÿ7h¾___ÿÿ__PK__-
_________!_¶ƒ8’þ___á_____________________[Content_Types].xmlPK__-
_________!_8ý!ÿÖ___”_________________/____rels/.relsPK__-
_________!_É_œ_(___]_________________.___drs/e2oDoc.xmlPK__-
_________!_·p_ïÞ_____________________‚___drs/downrev.xmlPK__________ó___ ___
__}}}{\sp{\sn dhgt}{\sv 251666432}}{\sp{\sn fLayoutInCell}{\sv 1}}{\sp{\sn 
fAllowOverlap}{\sv 1}}{\sp{\sn fBehindDocument}{\sv 0}}{\sp{\sn fHidden}{\sv 
0}}{\sp{\sn fPseudoInline}{\sv 0}}{\sp{\sn fLayoutInCell}{\sv 
1}}}}{\shp{\*\shpinst\shplid1439{\sp{\sn relLeft}{\sv 2592}}{\sp{\sn relTop}{\sv 
5425}}{\sp{\sn relRight}{\sv 6399}}{\sp{\sn relBottom}{\sv 7361}}{\sp{\sn 
fRelFlipH}{\sv 0}}{\sp{\sn fRelFlipV}{\sv 0}}{\sp{\sn shapeType}{\sv 0}}{\sp{\sn 
rotation}{\sv 0}}{\sp{\sn fLockRotation}{\sv 0}}{\sp{\sn fLockAspectRatio}{\sv 
1}}{\sp{\sn fLockPosition}{\sv 0}}{\sp{\sn fLockAgainstSelect}{\sv 0}}{\sp{\sn 
fLockVerticies}{\sv 0}}{\sp{\sn fLockText}{\sv 0}}{\sp{\sn fLockAdjustHandles}{\sv 
0}}{\sp{\sn fLockAgainstGrouping}{\sv 0}}{\sp{\sn dxTextLeft}{\sv 91440}}{\sp{\sn 
dyTextTop}{\sv 45720}}{\sp{\sn dxTextRight}{\sv 91440}}{\sp{\sn dyTextBottom}{\sv 
45720}}{\sp{\sn WrapText}{\sv 0}}{\sp{\sn anchorText}{\sv 0}}{\sp{\sn 
txflTextFlow}{\sv 0}}{\sp{\sn fRotateText}{\sv 0}}{\sp{\sn fFitShapeToText}{\sv 
0}}{\sp{\sn geoLeft}{\sv 0}}{\sp{\sn geoTop}{\sv 0}}{\sp{\sn geoRight}{\sv 
1504}}{\sp{\sn geoBottom}{\sv 880}}{\sp{\sn shapePath}{\sv 2}}{\sp{\sn pVerticies}{\sv 
8;25;(0,867);(17,825);(68,699);(103,616);(137,533);(160,451);(207,368);(253,285);(306,181)
;(383,120);(459,58);(565,0);(664,0);(763,0);(880,52);(976,120);(1072,188);(1176,323);(1240,
408);(1304,493);(1316,553);(1360,632);(1404,711);(1474,829);(1504,880)}}{\sp{\sn 
pSegmentInfo}{\sv 
2;10;16384;8193;8193;8193;8193;8193;8193;8193;8193;32768}}{\sp{\sn 
pConnectionSites}{\sv 
8;9;(0,2147483647);(422411546,1908466529);(848922286,1140123478);(1570711671,3717
79031);(2147483647,0);(2147483647,371779031);(2147483647,1264049822);(2147483647,
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1958037905);(2147483647,2147483647)}}{\sp{\sn pConnectionSitesDir}{\sv 
4;9;0;0;0;0;0;0;0;0;0}}{\sp{\sn cxk}{\sv 2}}{\sp{\sn f3DOK}{\sv 1}}{\sp{\sn 
fLineOK}{\sv 1}}{\sp{\sn fFillOK}{\sv 1}}{\sp{\sn fillType}{\sv 0}}{\sp{\sn 
fillColor}{\sv 16777215}}{\sp{\sn fillOpacity}{\sv 65536}}{\sp{\sn fillBackOpacity}{\sv 
65536}}{\sp{\sn fRecolorFillAsPicture}{\sv 0}}{\sp{\sn fUseShapeAnchor}{\sv 
0}}{\sp{\sn fFilled}{\sv 0}}{\sp{\sn lineColor}{\sv 128}}{\sp{\sn lineOpacity}{\sv 
65536}}{\sp{\sn lineType}{\sv 0}}{\sp{\sn lineWidth}{\sv 28575}}{\sp{\sn 
lineDashing}{\sv 0}}{\sp{\sn lineJoinStyle}{\sv 2}}{\sp{\sn lineEndCapStyle}{\sv 
0}}{\sp{\sn fArrowheadsOK}{\sv 1}}{\sp{\sn fLine}{\sv 1}}{\sp{\sn bWMode}{\sv 
1}}{\sp{\sn fLockShapeType}{\sv 0}}{\sp{\sn wzName}{\sv Freeform 162}}{\sp{\sn 
dxWrapDistLeft}{\sv 114300}}{\sp{\sn dyWrapDistTop}{\sv 0}}{\sp{\sn 
dxWrapDistRight}{\sv 114300}}{\sp{\sn dyWrapDistBottom}{\sv 0}}{\sp{\sn 
lidRegroup}{\sv 0}}{\sp{\sn posh}{\sv 0}}{\sp{\sn posrelh}{\sv 2}}{\sp{\sn posv}{\sv 
0}}{\sp{\sn posrelv}{\sv 2}}{\sp{\sn metroBlob}{\sv {\*\svb \bin2421 
PK__________!_¶ƒ8’þ___á_______[Content_Types].xml”‘ANÃ0_E÷HÜÁò_%N»@_%é‚´
K@¨_`dO_‹dlyLho “¶_D‘XÚ3ÿ¿'»Ü_ÆAL_Ø:ªä*/¤@ÒÎXê*ù¾ße_Rp_208ÂJ_‘å¦¾½)÷G 
,Rš¸’}ŒþQ)Ö=ŽÀ¹óHiÒº0BLÇÐ)_ú_:Të¢¸WÚQDŠYœ;d]6ØÂç_Åö ®O&__–
âé´8³*_Þ_VCL¦j"óƒ’ _yJ.;Ü[ÏwICª__óä:àœ{IO_¬Añ_!>Ã˜4”_¬pí_§ó¿;fÉ‘3×¶VcÞ_Þ.©‹Óµ
nã¾(àôßò&ÅÞpº´«åƒêo___ÿÿ__PK__________!_8ý!ÿÖ___”________rels/.rels¤ ÁjÃ0_†ïƒ

  ½ƒÑ}qšÃ_£N/£Ðké_ÀØŠc_[F2Ùúö3ƒÁ2zÛQ¿Ð÷‰ øL‹Z‘%R6°ëzP˜_ù˜ƒ ÷Ëñé_”T›½]
(£ ___ÆÇ‡ý__[Û‘Ì±ˆj”,_æZË«ÖâfLV:*˜Ûf"N¶¶‘ƒ.Ö]m@=ôý³æß__7Luò_øä_P—
[iæ?ì__“ÐT;GIÓ4Ew ª=}ä3® b9`5àY¾CÆµkÏ ¾ïÝýÓ_Ø–
9º#Û„oä¶~_¨e?z½érü___ÿÿ__PK__________!_Ñ_÷¥____Õ_______drs/e2oDoc.xml¬WÛnã

 6_}/Ð  ôX ±x_%_q_©___¶í_›~_-É–
PYTI9Îî¢ÿÞ!)ÙTb¹iÑ<8’x8·33äÜ}xÙ×è¹Pº’Í"À·a€Š&“y  Õì_ÁïOë›$@º_M.jÙ_‹àK¡ƒ_÷ß w
wlç_‘¥¬óB!_Òèù±]_e×µóÙLge±_úV¶E_‹[©ö¢ƒWµ›åJ_Aú¾ž‘0ä³£Ty«dVh__Wn1¸·ò·Û"ë~
ÛnuÑ¡z_  €m ýUöwc~g÷wb¾S¢-
«¬7Cü_+ö¢j@éIÔJt__TõFÔ¾Ê”ÔrÛÝfr?“Ûm•_Ö_ð_‡¯¼ù\  Š¶°¾@pt{_“þÿÄf¿> R¨Ê__!”_
¨_{`i-ŠÂÄ_aNLˆŽ-ž_  òsûI_'uûQf hÔÈe)š]ñ [_4Ðo°³_Ø¼hØ†6Ç_d_¢Å¡“6R/[µ7Â 
_èÅ_òåDHñÒ¡_>_†ã˜à_e°†_I)u:Ä|Øž_t÷S!-(ñüQwŽÑ_ž,_yïÒ_°¿Ý×@î_3_¢#ÂQÈzúO_ÐtÂ
à” __T¢$_òä_$_ p_ÇxB"„ô,‘r_Z/Kd_0"I˜’_‰‘_L0ÇlÂDîáÒ8_ÓdB`ì__XHée_¡’Ï®ð”‚Ð_
‰©‡œp_ût_–
¤)£_Ò°ÏÊ5_±Ï_Åœ²h*ˆØç%_Y_M8 }^(ãi4I_ö™Á,__¢Ë‘Ä>74¡<åSùƒ}vp_a_qº˜’Øç'D<„?Ä
£ˆò7Y>æç_’ø,]•iŠô”_×‘>K×‘>I×‘>K×‘>I×‘>Io 3hõC _åÐv²—
¦ï;ð„ 5.‚'àÅ4¢VjÓæL_‚^ö4´1À™U_žŽà_,_§¶³ZÜ___ùÒ!___MÂñ__._x<_'#8d˜ §“p:‚›_7x(`s
.\²ž 7ô  ÞBuNmˆÆ_z ¡ô¦6ðñ†Þc(+oƒ3-gNÁQöú¶ __·… Ù_LŠÎ_><¢#_Mæ,Aå"0G…YØËç
âIZHw>Ý_>¨=¯g‡M•ýX|õÑ¦è!p_±n F+  ƒ»ðóÔÆ øŠC¨__sh*½K#‰_åS§ 
‚_ß¹d_`î_c‘%lÐ@B‡¦`À{5  ÈYE’‘_4tñÇÉH_´@ë_†l~¯__A__¿#kÔ`kÄ¡¾ák `÷ ã.MÞ/<æÎ 
‘_Ã-Õh¯DƒÆ4î]ú_¶ã0v™Ž“‘õ_÷Â(__CXÏLø~_059_±`éX_œŒÎ_àÈgŸöôsj_4EñÏ™Äz%±+ò
!*˜ÅNyBÆÙj__ŒêïT¯”À«©.Û,Nef1çK^#×U][ÃëÆ__äX_¬g_Æ_Õä¶þ´¬«ÜàL_jµÛ,k…ž__
_‰9_‡L_ÁZ¥»•Ð¥ÃÙ%__%_Mn_–
…È_ûçNTµ{__kÛÅáÚÚ7_s µ×ÿoi˜>& _»a„?  Þ°pµºyX/Ù__ã8ZÑÕr¹Â _›1›—
Už_ 1{_E0{ßU¿_ŠÜ_q_FFî  ¢°¶ }±y°ÙØ_K_ø2ü·ÞÙ_¾¹Ó»¹`#ó/p¿WÒÍV0_ÂC)Õ×__a®
Z_úÏƒPE€êŸ__\RÌL2wö…E1”_RþÊÆ__M_¢_A_Àij_—
 _Þ_-ªv¥ 9_Å |€¹b[™Û¿µÏYÕ¿Àìd=èç<3œùï_užFïÿ___ÿÿ__PK__________!_S ±õà___
________drs/downrev.xmlL ÍNÃ0_„ïH¼ƒµHÜ¨Ýˆ__âT¨¨RÅ-
)__ÝØM"âuj»mÊÓ³œÊmG3šý¦XLn`G_bïQÁ|&€Yl¼é±Uð±YÝI`1i4zðh_œm„Ey}UèÜø_Vö
X§–Q_Æ\+èR_sÎcÓY§ãÌ _ÉÛùàt"_Zn‚>Q¹_x&Ä#wºGúÐéÑ.;Û|×_§`µÜWás-

  ×ý[5¾ íëÍyç ”º½™^_€%;¥K_þð__JbÚú_šÈ_ÒBf_Uðô_Œü{)éØ*ÈÄü_xYðÿ_Ê____ÿÿ__
PK__-_________!_¶ƒ8’þ___á_____________________[Content_Types].xmlPK__-
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_________!_8ý!ÿÖ___”_________________/____rels/.relsPK__-
_________!_Ñ_÷¥____Õ_________________.___drs/e2oDoc.xmlPK__-
_________!_S ±õà_________________________drs/downrev.xmlPK__________ó___l___
__}}}{\sp{\sn dhgt}{\sv 251667456}}{\sp{\sn fLayoutInCell}{\sv 1}}{\sp{\sn 
fAllowOverlap}{\sv 1}}{\sp{\sn fBehindDocument}{\sv 0}}{\sp{\sn fHidden}{\sv 
0}}{\sp{\sn fPseudoInline}{\sv 0}}{\sp{\sn fLayoutInCell}{\sv 
1}}}}{\shp{\*\shpinst\shplid1440{\sp{\sn relLeft}{\sv 3257}}{\sp{\sn relTop}{\sv 
6058}}{\sp{\sn relRight}{\sv 3672}}{\sp{\sn relBottom}{\sv 6814}}{\sp{\sn 
fRelFlipH}{\sv 0}}{\sp{\sn fRelFlipV}{\sv 0}}{\sp{\sn shapeType}{\sv 20}}{\sp{\sn 
fFillOK}{\sv 0}}{\sp{\sn fFilled}{\sv 0}}{\sp{\sn fNoFillHitTest}{\sv 0}}{\sp{\sn 
lineColor}{\sv 128}}{\sp{\sn lineWidth}{\sv 28575}}{\sp{\sn lineEndArrowhead}{\sv 
1}}{\sp{\sn lineEndCapStyle}{\sv 0}}{\sp{\sn fArrowheadsOK}{\sv 1}}{\sp{\sn fLine}{\sv 
1}}{\sp{\sn wzName}{\sv Line 119}}{\sp{\sn metroBlob}{\sv {\*\svb \bin1692 
PK__________!_¶ƒ8’þ___á_______[Content_Types].xml”‘ANÃ0_E÷HÜÁò_%N»@_%é‚´
K@¨_`dO_‹dlyLho “¶_D‘XÚ3ÿ¿'»Ü_ÆAL_Ø:ªä*/¤@ÒÎXê*ù¾ße_Rp_208ÂJ_‘å¦¾½)÷G 
,Rš¸’}ŒþQ)Ö=ŽÀ¹óHiÒº0BLÇÐ)_ú_:Të¢¸WÚQDŠYœ;d]6ØÂç_Åö ®O&__–
âé´8³*_Þ_VCL¦j"óƒ’ _yJ.;Ü[ÏwICª__óä:àœ{IO_¬Añ_!>Ã˜4”_¬pí_§ó¿;fÉ‘3×¶VcÞ_Þ.©‹Óµ
nã¾(àôßò&ÅÞpº´«åƒêo___ÿÿ__PK__________!_8ý!ÿÖ___”________rels/.rels¤ ÁjÃ0_†ïƒ
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\fs24\lang1033\langfe1033\super\cgrid\langnp1033\langfenp1033 {\rtlch\fcs1 \ab\af1\afs40 
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shapeType}{\sv 1}}{\sp{\sn fLockRotation}{\sv 0}}{\sp{\sn fLockAspectRatio}{\sv 
1}}{\sp{\sn fLockPosition}{\sv 0}}{\sp{\sn fLockAgainstSelect}{\sv 0}}{\sp{\sn 
fLockVerticies}{\sv 0}}{\sp{\sn fLockText}{\sv 0}}{\sp{\sn fLockAdjustHandles}{\sv 
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_________!_8ý!ÿÖ___”_________________/____rels/.relsPK__-
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fAllowOverlap}{\sv 1}}{\sp{\sn fBehindDocument}{\sv 0}}{\sp{\sn fHidden}{\sv 
0}}{\sp{\sn fPseudoInline}{\sv 0}}{\sp{\sn fLayoutInCell}{\sv 1}}{\shptxt \ltrpar 
\pard\plain \ltrpar\s20\ql 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faroman\adjustright\rin0\lin0\itap0\pararsid1
5550219 \rtlch\fcs1 \af0\afs24\alang1025 \ltrch\fcs0 
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\ltrch\fcs0 \b\fs40\cf17\kerning24\insrsid15550219\charrsid9777861 T (K) }{\rtlch\fcs1 
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}}}}{\shp{\*\shpinst\shplid1445{\sp{\sn relLeft}{\sv 3117}}{\sp{\sn relTop}{\sv 
5714}}{\sp{\sn relRight}{\sv 3243}}{\sp{\sn relBottom}{\sv 6003}}{\sp{\sn 
fRelFlipH}{\sv 0}}{\sp{\sn fRelFlipV}{\sv 0}}{\sp{\sn shapeType}{\sv 1}}{\sp{\sn 
fLockRotation}{\sv 0}}{\sp{\sn fLockAspectRatio}{\sv 1}}{\sp{\sn fLockPosition}{\sv 
0}}{\sp{\sn fLockAgainstSelect}{\sv 0}}{\sp{\sn fLockVerticies}{\sv 0}}{\sp{\sn 
fLockText}{\sv 0}}{\sp{\sn fLockAdjustHandles}{\sv 0}}{\sp{\sn 
fLockAgainstGrouping}{\sv 0}}{\sp{\sn lTxid}{\sv 8454144}}{\sp{\sn dxTextLeft}{\sv 
0}}{\sp{\sn dyTextTop}{\sv 0}}{\sp{\sn dxTextRight}{\sv 0}}{\sp{\sn dyTextBottom}{\sv 
0}}{\sp{\sn hspNext}{\sv 1445}}{\sp{\sn fRotateText}{\sv 0}}{\sp{\sn 
fRecolorFillAsPicture}{\sv 0}}{\sp{\sn fUseShapeAnchor}{\sv 0}}{\sp{\sn fFilled}{\sv 
0}}{\sp{\sn fArrowheadsOK}{\sv 0}}{\sp{\sn fLine}{\sv 0}}{\sp{\sn 
fLockShapeType}{\sv 0}}{\sp{\sn wzName}{\sv Rectangle 140}}{\sp{\sn metroBlob}{\sv 
{\*\svb \bin1833 
PK__________!_¶ƒ8’þ___á_______[Content_Types].xml”‘ANÃ0_E÷HÜÁò_%N»@_%é‚´
K@¨_`dO_‹dlyLho “¶_D‘XÚ3ÿ¿'»Ü_ÆAL_Ø:ªä*/¤@ÒÎXê*ù¾ße_Rp_208ÂJ_‘å¦¾½)÷G 
,Rš¸’}ŒþQ)Ö=ŽÀ¹óHiÒº0BLÇÐ)_ú_:Të¢¸WÚQDŠYœ;d]6ØÂç_Åö ®O&__–
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(£ ___ÆÇ‡ý__[Û‘Ì±ˆj”,_æZË«ÖâfLV:*˜Ûf"N¶¶‘ƒ.Ö]m@=ôý³æß__7Luò_øä_P—
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¼‚«96_íÍ…ÙO© TlÝ_rè¸áâ__JÃœŠ_²8</__®˜Ã@³Sètí¼^Æîü7___ÿÿ__PK__________!_ø
_3ìß___________drs/downrev.xmlL ËNÃ0_E÷Hüƒ5Hì¨__I_âT__•%´H… __I„=Žb·_|=Ó_
,¯æèÎ¹årrV_q_ '_×³__RíMG ‚·íÓÕ_DˆšŒ¶žPÁ7_XVçg¥.Œ_é_ ›Ø_.¡Ph_mŒ}!e¨[t:Ì| Ä·
O?8_9_ 4ƒ_¹ÜYy“$™tº#þÐê_ï[¬¿6_§`=ïWïÏþglìãÇz÷²[<l_Q©Ë‹iu_"â_ÿ`8é³:Tì´÷_2AXÎY’

 3ª ÍxÂ_ÈÓ_Ä^Av›ƒ¬Jù Aõ___ÿÿ__PK__-
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_________!_ø_3ìß_________________________drs/downrev.xmlPK__________ó___ 
_____}}}{\sp{\sn dhgt}{\sv 251673600}}{\sp{\sn fLayoutInCell}{\sv 1}}{\sp{\sn 
fAllowOverlap}{\sv 1}}{\sp{\sn fBehindDocument}{\sv 0}}{\sp{\sn fHidden}{\sv 
0}}{\sp{\sn fPseudoInline}{\sv 0}}{\sp{\sn fLayoutInCell}{\sv 1}}{\shptxt \ltrpar 
\pard\plain \ltrpar\s20\ql 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faroman\adjustright\rin0\lin0\itap0\pararsid1
5550219 \rtlch\fcs1 \af0\afs24\alang1025 \ltrch\fcs0 
\fs24\lang1033\langfe1033\super\cgrid\langnp1033\langfenp1033 {\rtlch\fcs1 \ab\af1\afs40 
\ltrch\fcs0 \b\fs40\cf17\kerning24\insrsid15550219\charrsid9777861 3}{\rtlch\fcs1 \af0\afs40 
\ltrch\fcs0 \fs40\insrsid15550219\charrsid9777861 __\par 
}}}}{\shp{\*\shpinst\shplid1446{\sp{\sn relLeft}{\sv 5952}}{\sp{\sn relTop}{\sv 
6849}}{\sp{\sn relRight}{\sv 6078}}{\sp{\sn relBottom}{\sv 7139}}{\sp{\sn 
fRelFlipH}{\sv 0}}{\sp{\sn fRelFlipV}{\sv 0}}{\sp{\sn shapeType}{\sv 1}}{\sp{\sn 
fLockRotation}{\sv 0}}{\sp{\sn fLockAspectRatio}{\sv 1}}{\sp{\sn fLockPosition}{\sv 
0}}{\sp{\sn fLockAgainstSelect}{\sv 0}}{\sp{\sn fLockVerticies}{\sv 0}}{\sp{\sn 
fLockText}{\sv 0}}{\sp{\sn fLockAdjustHandles}{\sv 0}}{\sp{\sn 
fLockAgainstGrouping}{\sv 0}}{\sp{\sn lTxid}{\sv 8519680}}{\sp{\sn dxTextLeft}{\sv 
0}}{\sp{\sn dyTextTop}{\sv 0}}{\sp{\sn dxTextRight}{\sv 0}}{\sp{\sn dyTextBottom}{\sv 
0}}{\sp{\sn hspNext}{\sv 1446}}{\sp{\sn fRotateText}{\sv 0}}{\sp{\sn 
fRecolorFillAsPicture}{\sv 0}}{\sp{\sn fUseShapeAnchor}{\sv 0}}{\sp{\sn fFilled}{\sv 
0}}{\sp{\sn fArrowheadsOK}{\sv 0}}{\sp{\sn fLine}{\sv 0}}{\sp{\sn 
fLockShapeType}{\sv 0}}{\sp{\sn wzName}{\sv Rectangle 140}}{\sp{\sn metroBlob}{\sv 
{\*\svb \bin1834 
PK__________!_¶ƒ8’þ___á_______[Content_Types].xml”‘ANÃ0_E÷HÜÁò_%N»@_%é‚´
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(£ ___ÆÇ‡ý__[Û‘Ì±ˆj”,_æZË«ÖâfLV:*˜Ûf"N¶¶‘ƒ.Ö]m@=ôý³æß__7Luò_øä_P—
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Y]SaÃL*_ã?ëâQï£>N:Ó’³ÚÂYJZm7+®Ðž€ÊK÷¹ŠÃÉÙÍ¿¤áŠ_¹<K)Œâàm”zå<Yxq_Ï¼t_$^_
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UÞ¶Tkxß>ß,@„hÈšÎ_jøÁ_Ëòò¢0¹õ#½áq_kÁ!_r£¡‰±Ï¥_UƒÎ„™ï‘øöå_g"¯C-
í`F_w œ+•JgZâ_ éñ¡Áê{sp_Ö‹~õñâOcÝ=}®w¯»ìq›E-¯¯¦Õ=ˆˆSüƒá¬ÏêP²ÓÞ_È_ÑiH’dÎ(_Š
;1 Ü¥Üe¯!Í_È² ÿ_”¿___ÿÿ__PK__-
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_________!_ ¡H|º___¾_________________.___drs/e2oDoc.xmlPK__-
_________!_UÔ¥Sà_________________________drs/downrev.xmlPK__________ó___!__
___}}}{\sp{\sn dhgt}{\sv 251674624}}{\sp{\sn fLayoutInCell}{\sv 1}}{\sp{\sn 
fAllowOverlap}{\sv 1}}{\sp{\sn fBehindDocument}{\sv 0}}{\sp{\sn fHidden}{\sv 
0}}{\sp{\sn fPseudoInline}{\sv 0}}{\sp{\sn fLayoutInCell}{\sv 1}}{\shptxt \ltrpar 
\pard\plain \ltrpar\s20\ql 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faroman\adjustright\rin0\lin0\itap0\pararsid1
5550219 \rtlch\fcs1 \af0\afs24\alang1025 \ltrch\fcs0 
\fs24\lang1033\langfe1033\super\cgrid\langnp1033\langfenp1033 {\rtlch\fcs1 \ab\af1\afs40 
\ltrch\fcs0 \b\fs40\cf17\kerning24\insrsid15550219\charrsid9777861 1}{\rtlch\fcs1 \af0\afs40 
\ltrch\fcs0 \fs40\insrsid15550219\charrsid9777861 __\par 
}}}}{\shp{\*\shpinst\shplid1447{\sp{\sn relLeft}{\sv 3988}}{\sp{\sn relTop}{\sv 
6058}}{\sp{\sn relRight}{\sv 5473}}{\sp{\sn relBottom}{\sv 6058}}{\sp{\sn 
fRelFlipH}{\sv 1}}{\sp{\sn fRelFlipV}{\sv 1}}{\sp{\sn shapeType}{\sv 20}}{\sp{\sn 
fFillOK}{\sv 0}}{\sp{\sn fFilled}{\sv 0}}{\sp{\sn fNoFillHitTest}{\sv 0}}{\sp{\sn 
lineColor}{\sv 128}}{\sp{\sn lineWidth}{\sv 28575}}{\sp{\sn lineEndArrowhead}{\sv 
1}}{\sp{\sn lineEndCapStyle}{\sv 0}}{\sp{\sn fArrowheadsOK}{\sv 1}}{\sp{\sn fLine}{\sv 
1}}{\sp{\sn wzName}{\sv Line 119}}{\sp{\sn metroBlob}{\sv {\*\svb \bin1702 
PK__________!_¶ƒ8’þ___á_______[Content_Types].xml”‘ANÃ0_E÷HÜÁò_%N»@_%é‚´
K@¨_`dO_‹dlyLho “¶_D‘XÚ3ÿ¿'»Ü_ÆAL_Ø:ªä*/¤@ÒÎXê*ù¾ße_Rp_208ÂJ_‘å¦¾½)÷G 
,Rš¸’}ŒþQ)Ö=ŽÀ¹óHiÒº0BLÇÐ)_ú_:Të¢¸WÚQDŠYœ;d]6ØÂç_Åö ®O&__–
âé´8³*_Þ_VCL¦j"óƒ’ _yJ.;Ü[ÏwICª__óä:àœ{IO_¬Añ_!>Ã˜4”_¬pí_§ó¿;fÉ‘3×¶VcÞ_Þ.©‹Óµ
nã¾(àôßò&ÅÞpº´«åƒêo___ÿÿ__PK__________!_8ý!ÿÖ___”________rels/.rels¤ ÁjÃ0_†ïƒ

  ½ƒÑ}qšÃ_£N/£Ðké_ÀØŠc_[F2Ùúö3ƒÁ2zÛQ¿Ð÷‰ øL‹Z‘%R6°ëzP˜_ù˜ƒ ÷Ëñé_”T›½]
(£ ___ÆÇ‡ý__[Û‘Ì±ˆj”,_æZË«ÖâfLV:*˜Ûf"N¶¶‘ƒ.Ö]m@=ôý³æß__7Luò_øä_P—
[iæ?ì__“ÐT;GIÓ4Ew ª=}ä3® b9`5àY¾CÆµkÏ ¾ïÝýÓ_Ø–
9º#Û„oä¶~_¨e?z½érü___ÿÿ__PK__________!_*___7___r_______drs/e2oDoc.xml¬TM Ú0

 _¼Wê °|‡$l`!"¬*_íaÛ®Ô û#vˆ%Ç¶lC@Uÿ{Ÿ_ »-*UU9˜_{<~3_gùpê$9rë„V%ÍÆ)%\Õš_
µ/é—ÏÛÑœ_çA1 Zñ’ž¹£_«×¯–
½)øD·Z2n_’(Wô¦¤-÷¦H_W·¼_7Ö†+\l´íÀã£Ý'ÌB ì L&i:Kzm™±ºæÎál5,ÒUäo_^û Mã¸'²¤Ø
› £ ã.ŒÉj_ÅÞ‚iE}i_þ¡‹_„ÂCoT_x 
_+~£êDmµÓ _×  ºKtÓˆšG_¨&K Qó©_Ã£_4Ç™›MîÿÑÖ_ŽO–
_VÒÉ$¿£DA‡oéQ(N²l_ìé +_µVOöòä_nÙõï5C(_¼ŽÊO íH#…y‡9 ±ú_ªà_ê$§húùf:?yRãä"
Ÿ,îg”Ô¸”…__(_WØg¬óo¹îH(J*±-È_ÇGç_è__àJo…”8_…T¤GMóéý_©_“e_‹{ –
‚_\€9»ß-¥%GÀ|ÌÓð»´ð___©Àµ_..___V__‹UË m_#þlÐ_…a§¡ƒŽ3J$Ç»_ªˆô 
äO¤·_Ô^þ_ ^H__B·Pò¥_’õm‘.6óÍ<_å“Ùf”§U5z³]ç£Ù6»ŸVwÕz]eßƒæ,/ZÁ_WAö5åYþw)º
Ü·!Ÿ·œß¬N^²Ç×‡Í^ÿcÓIÈPHÍ   ¦ fç_¦8 ÁŽàË%_7çù3ÖÏ?_«____ÿÿ__PK__________!_»x
1$ß___________drs/downrev.xmlL ±NÃ@_D{$þá´HtäìÄ2Áø_EAP (__Ðm|‹máÛ³|—
Äðõ,¢€rvF3oËÕäzu 1tž_¤³__qímÇ  —çÛ‹%¨_‘-
öžÉÀ'_XU§'%_Ö_ù‰_ÛØ()áP  6Æ¡Ð:Ô-
9_3?_‹÷îG‡QäØh;âQÊ]¯çI’k‡_ËB‹_mZª?¶{g`òËôÍ¯íæ.ãúë&{ÅíÃã½1çgÓú_T¤)þ…á__Ð¡_¦
 ß³_ª70Ï._=Š‘§ $°¸Ê_ v¿_]•úÿ_Õ7___ÿÿ__PK__-
_________!_¶ƒ8’þ___á_____________________[Content_Types].xmlPK__-
_________!_8ý!ÿÖ___”_________________/____rels/.relsPK__-
_________!_*___7___r_________________.___drs/e2oDoc.xmlPK__-
_________!_»x1$ß_____________________‘___drs/downrev.xmlPK__________ó___ ___
__}}}{\sp{\sn dhgt}{\sv 251675648}}{\sp{\sn fLayoutInCell}{\sv 1}}{\sp{\sn 
fAllowOverlap}{\sv 1}}{\sp{\sn fBehindDocument}{\sv 0}}{\sp{\sn fHidden}{\sv 
0}}{\sp{\sn fPseudoInline}{\sv 0}}{\sp{\sn sizerelh}{\sv 0}}{\sp{\sn sizerelv}{\sv 
0}}{\sp{\sn fLayoutInCell}{\sv 1}}}}{\shp{\*\shpinst\shplid1448{\sp{\sn relLeft}{\sv 
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3495}}{\sp{\sn relTop}{\sv 6786}}{\sp{\sn relRight}{\sv 3622}}{\sp{\sn relBottom}{\sv 
7075}}{\sp{\sn fRelFlipH}{\sv 0}}{\sp{\sn fRelFlipV}{\sv 0}}{\sp{\sn shapeType}{\sv 
1}}{\sp{\sn fLockRotation}{\sv 0}}{\sp{\sn fLockAspectRatio}{\sv 1}}{\sp{\sn 
fLockPosition}{\sv 0}}{\sp{\sn fLockAgainstSelect}{\sv 0}}{\sp{\sn fLockVerticies}{\sv 
0}}{\sp{\sn fLockText}{\sv 0}}{\sp{\sn fLockAdjustHandles}{\sv 0}}{\sp{\sn 
fLockAgainstGrouping}{\sv 0}}{\sp{\sn lTxid}{\sv 8585216}}{\sp{\sn dxTextLeft}{\sv 
0}}{\sp{\sn dyTextTop}{\sv 0}}{\sp{\sn dxTextRight}{\sv 0}}{\sp{\sn dyTextBottom}{\sv 
0}}{\sp{\sn hspNext}{\sv 1448}}{\sp{\sn fRotateText}{\sv 0}}{\sp{\sn 
fRecolorFillAsPicture}{\sv 0}}{\sp{\sn fUseShapeAnchor}{\sv 0}}{\sp{\sn fFilled}{\sv 
0}}{\sp{\sn fArrowheadsOK}{\sv 0}}{\sp{\sn fLine}{\sv 0}}{\sp{\sn 
fLockShapeType}{\sv 0}}{\sp{\sn wzName}{\sv Rectangle 140}}{\sp{\sn metroBlob}{\sv 
{\*\svb \bin1834 
PK__________!_¶ƒ8’þ___á_______[Content_Types].xml”‘ANÃ0_E÷HÜÁò_%N»@_%é‚´
K@¨_`dO_‹dlyLho “¶_D‘XÚ3ÿ¿'»Ü_ÆAL_Ø:ªä*/¤@ÒÎXê*ù¾ße_Rp_208ÂJ_‘å¦¾½)÷G 
,Rš¸’}ŒþQ)Ö=ŽÀ¹óHiÒº0BLÇÐ)_ú_:Të¢¸WÚQDŠYœ;d]6ØÂç_Åö ®O&__–
âé´8³*_Þ_VCL¦j"óƒ’ _yJ.;Ü[ÏwICª__óä:àœ{IO_¬Añ_!>Ã˜4”_¬pí_§ó¿;fÉ‘3×¶VcÞ_Þ.©‹Óµ
nã¾(àôßò&ÅÞpº´«åƒêo___ÿÿ__PK__________!_8ý!ÿÖ___”________rels/.rels¤ ÁjÃ0_†ïƒ

  ½ƒÑ}qšÃ_£N/£Ðké_ÀØŠc_[F2Ùúö3ƒÁ2zÛQ¿Ð÷‰ øL‹Z‘%R6°ëzP˜_ù˜ƒ ÷Ëñé_”T›½]
(£ ___ÆÇ‡ý__[Û‘Ì±ˆj”,_æZË«ÖâfLV:*˜Ûf"N¶¶‘ƒ.Ö]m@=ôý³æß__7Luò_øä_P—
[iæ?ì__“ÐT;GIÓ4Ew ª=}ä3® b9`5àY¾CÆµkÏ ¾ïÝýÓ_Ø–
9º#Û„oä¶~_¨e?z½érü___ÿÿ__PK__________!_ÝçiÁº___¾_______drs/e2oDoc.xml¬Tmo›0
_þ>iÿÁòwÊKI_¨¤jC˜&u[µn?À__¬_›ÙNH7í¿ïlBš´_¦m|@gûüÜsw ïúfßq´£J3)r_^__QQÉš‰
MŽ¿~)½_#mˆ¨_—‚æø‰j|³xûæzè3_ÉVòš*_ 

 BgCŸãÖ˜>ó}]µ´#úBöTÀa#UG_,ÕÆ¯___½ã~__s   ªî•¬¨Ö°[Œ‡xáð›†VæSÓhj_Ï1p3î¯Ü m
ÿþâšd_Eú–U__ä/Xt„__z„*ˆ!h«Ø+¨ŽUJjÙ˜‹Jv¾l_VQ—_d__/²ylIO].P_Ý_Ë¤ÿ_lõq÷ _«s_E—

  Ð+A:èÒg¨___NQ_»__½ÎÀõ± P6KÝßËê›FB.[ð£·º‡_Ð _˜¶”’CKI_dC[fÿ_Ã.4 ¡õðAÖ_’l t_
Ü7ª³1 6hï_õtl_Ý_TÁf_Ìã_F_œ„Éå,œ¹_$›îöJ›wTvÈ_9V@Îa“Ý½6–
_É&__JÈ’qî¤ÀÅÙ_8Ž;__®Ú3ËÁuög_¤«d•Ä^_ÍW^__…w[.co^†W³â²X.‹ð—
 _ÆYËêš__fRY_ÿY__z_õqÔ™–
œÕ_ÎRÒj³^r…v_T^ºïP _7ÿœ†+_äò"¥0Šƒ»(õÊyråÅe<óÒ« 
ñ‚0½KçAœÆEyžÒ=_ôßSBCŽÓY4s]:!ý"·À}¯s#YÇ_Ì_Î:+_ûY'’Y_®DílC__í“RXúÏ¥  €vO vr
µ_µ£Dgf¿Þ»g’_ßÃZÖO `%Aa0Z`_‚ÑJõ_£__JŽõ÷-
Q_#þ^À#°Óg2Ôd¬'ƒˆ_®æØ`4šK3N©m¯Ø¦_äÐÕFÈ[x(_s*¶ÄF_‡ç_CÂ%s_hv_  ® ×óØ]ü_
__ÿÿ__PK__________!_ïÎ__à___________drs/downrev.xmlL MOƒ@_†ï&þ‡Í˜x³_4" 
KÓø‘zÔÖ¤zÛ²#_ÙYÂn_úë_Oz|3OÞ÷™r5Û^œpô #_ñ"_ T;ÓQ£àu÷x• ðA“Ñ½#Tð…_V
ÕùY©_ã&zÁÓ64‚KÈ_ZA_ÂPHéë_-ö_7 
ñíÃ V_Žc#Í¨'.·½L¢(•VwÄ_-_ð®Åús{´_6Ù°~{rßSÓ?¼oöÏûü~—_¥./æõ-
ˆ€søƒáWŸÕ¡b§ƒ;’ñ¢çœg×Œ*X.o@0 Äq_â  MR U)  ÿ Pý___ÿÿ__PK__-
_________!_¶ƒ8’þ___á_____________________[Content_Types].xmlPK__-
_________!_8ý!ÿÖ___”_________________/____rels/.relsPK__-
_________!_ÝçiÁº___¾_________________.___drs/e2oDoc.xmlPK__-
_________!_ïÎ__à_________________________drs/downrev.xmlPK__________ó___!____
_}}}{\sp{\sn dhgt}{\sv 251676672}}{\sp{\sn fLayoutInCell}{\sv 1}}{\sp{\sn 
fAllowOverlap}{\sv 1}}{\sp{\sn fBehindDocument}{\sv 0}}{\sp{\sn fHidden}{\sv 
0}}{\sp{\sn fPseudoInline}{\sv 0}}{\sp{\sn fLayoutInCell}{\sv 1}}{\shptxt \ltrpar 
\pard\plain \ltrpar\s20\ql 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faroman\adjustright\rin0\lin0\itap0\pararsid1
5550219 \rtlch\fcs1 \af0\afs24\alang1025 \ltrch\fcs0 
\fs24\lang1033\langfe1033\super\cgrid\langnp1033\langfenp1033 {\rtlch\fcs1 \ab\af1\afs40 
\ltrch\fcs0 \b\fs40\cf17\kerning24\insrsid15550219\charrsid9777861 4}{\rtlch\fcs1 \af0\afs40 
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\ltrch\fcs0 \fs40\insrsid15550219\charrsid9777861 __\par 
}}}}{\shp{\*\shpinst\shplid1449{\sp{\sn relLeft}{\sv 5932}}{\sp{\sn relTop}{\sv 
5035}}{\sp{\sn relRight}{\sv 6058}}{\sp{\sn relBottom}{\sv 5324}}{\sp{\sn 
fRelFlipH}{\sv 0}}{\sp{\sn fRelFlipV}{\sv 0}}{\sp{\sn shapeType}{\sv 1}}{\sp{\sn 
fLockRotation}{\sv 0}}{\sp{\sn fLockAspectRatio}{\sv 1}}{\sp{\sn fLockPosition}{\sv 
0}}{\sp{\sn fLockAgainstSelect}{\sv 0}}{\sp{\sn fLockVerticies}{\sv 0}}{\sp{\sn 
fLockText}{\sv 0}}{\sp{\sn fLockAdjustHandles}{\sv 0}}{\sp{\sn 
fLockAgainstGrouping}{\sv 0}}{\sp{\sn lTxid}{\sv 8650752}}{\sp{\sn dxTextLeft}{\sv 
0}}{\sp{\sn dyTextTop}{\sv 0}}{\sp{\sn dxTextRight}{\sv 0}}{\sp{\sn dyTextBottom}{\sv 
0}}{\sp{\sn hspNext}{\sv 1449}}{\sp{\sn fRotateText}{\sv 0}}{\sp{\sn 
fRecolorFillAsPicture}{\sv 0}}{\sp{\sn fUseShapeAnchor}{\sv 0}}{\sp{\sn fFilled}{\sv 
0}}{\sp{\sn fArrowheadsOK}{\sv 0}}{\sp{\sn fLine}{\sv 0}}{\sp{\sn 
fLockShapeType}{\sv 0}}{\sp{\sn wzName}{\sv Rectangle 140}}{\sp{\sn metroBlob}{\sv 
{\*\svb \bin1833 
PK__________!_¶ƒ8’þ___á_______[Content_Types].xml”‘ANÃ0_E÷HÜÁò_%N»@_%é‚´
K@¨_`dO_‹dlyLho “¶_D‘XÚ3ÿ¿'»Ü_ÆAL_Ø:ªä*/¤@ÒÎXê*ù¾ße_Rp_208ÂJ_‘å¦¾½)÷G 
,Rš¸’}ŒþQ)Ö=ŽÀ¹óHiÒº0BLÇÐ)_ú_:Të¢¸WÚQDŠYœ;d]6ØÂç_Åö ®O&__–
âé´8³*_Þ_VCL¦j"óƒ’ _yJ.;Ü[ÏwICª__óä:àœ{IO_¬Añ_!>Ã˜4”_¬pí_§ó¿;fÉ‘3×¶VcÞ_Þ.©‹Óµ
nã¾(àôßò&ÅÞpº´«åƒêo___ÿÿ__PK__________!_8ý!ÿÖ___”________rels/.rels¤ ÁjÃ0_†ïƒ

  ½ƒÑ}qšÃ_£N/£Ðké_ÀØŠc_[F2Ùúö3ƒÁ2zÛQ¿Ð÷‰ øL‹Z‘%R6°ëzP˜_ù˜ƒ ÷Ëñé_”T›½]
(£ ___ÆÇ‡ý__[Û‘Ì±ˆj”,_æZË«ÖâfLV:*˜Ûf"N¶¶‘ƒ.Ö]m@=ôý³æß__7Luò_øä_P—
[iæ?ì__“ÐT;GIÓ4Ew ª=}ä3® b9`5àY¾CÆµkÏ ¾ïÝýÓ_Ø–
9º#Û„oä¶~_¨e?z½érü___ÿÿ__PK__________!_zu_˜·___¾_______drs/e2oDoc.xml¬TQo›0_
~Ÿ´ÿ`ù _)I_•Tm_Ó¤n«Öí_8`‚5c3Û_é¦ý÷ MH“ôeÚÆ_:Ûçïî¾û|7·û–
£_UšI‘áð*ÀˆŠRVLl2üõKáÅ_iCDE¸_4ÃÏTãÛÅÛ77}—
Ò‰l$¯¨B_"tÚw_nŒéRß×eC[¢¯dG__ÖRµÄÀRmüJ‘_Ð[îO‚`æ÷RU ’%Õ_vóá_/_~]ÓÒ|ªkM
_â_†ÜŒû+÷_Û¿¿¸!éF‘®aå!_ò_Y´„__z„Ê‰!h«Ø+¨–•JjY›«R¶¾¬kVRW_T___Õ<5¤£®_ 
GwGšôÿƒ-?î__bU†'“___¤….}_ÞˆØpŠBØ_ŽúN§àúÔ=*[¥î_dùM#!—
_øÑ;ÝÁ_è?_Œ[JÉ¾¡¤‚dC_áŸaØ…_4´î?È_B’-‘ŽÁ}-Z__¸A{×¨çc£èÞ _6ã_ÈÂ¨„“0¾ž†S_€¤ã
ÝNióŽÊ_Y#Ã_’sØd÷  Í…¤£‹_%dÁ8wRàâl__‡_ˆ_Wí™ÍÁuög_$«x_G^4™-¼(Èsï®XFÞ¬_
çÓü:_.óð— _FiÃªŠ__fTY_ýY__z_ôqÔ™–
œU_Î¦¤Õf½ä_í_¨¼pß  _7ÿ<_G_ÔrQR_*¸Ÿ$^1‹ç^TDS/™_±_„É}2_¢$Ê‹ó’_˜ ÿ^_ê3œL'S×
¥“¤/j_Ü÷º6’¶ÌÀ_á¬uâ_7ëDR+À•¨œm_ãƒ}B…Mÿ…_h÷Øh'W«ÐAüf¿Þ»g2 -²•ïZVÏ `%Aa 
F_‚`4RýÀ¨‡ ’aý}K_Åˆ¿_ð_ìô__5_ëÑ 
¢„«_6__æÒ_SjÛ)¶i_9tÜ_y__¥fNÅ/Y_ž___WÌa Ù)tºv^/cwñ___ÿÿ__PK__________!_bµ!Hâ
___________drs/downrev.xmlL ËNÃ0_E÷Hüƒ5Hì¨SÚ„4dRU<T–
Ð"_vn<$_ñ8ŠÝ&åë1«²_Ý£{ÏäËÑ´âH½k,#L'__âÒê†+„÷íóM_ÂyÅZµ–_áD_–
ÅåE®2m_~£ãÆW"”°Ë_Bí}—
IéÊšŒr_Û_‡ìËöFùpö•Ô½_B¹iåm_%Ò¨†ÃB-:z¨©üÞ__Â:íV_/ög¨Ú§Ïõîu·xÜ.<âõÕ¸º_áiôg_þô
ƒ:_Áio_¬ h_æq|_P„Ù4__€y’Î@ì_’(_Yäòÿ_Å/___ÿÿ__PK__-
_________!_¶ƒ8’þ___á_____________________[Content_Types].xmlPK__-
_________!_8ý!ÿÖ___”_________________/____rels/.relsPK__-
_________!_zu_˜·___¾_________________.___drs/e2oDoc.xmlPK__-
_________!_bµ!Hâ_________________________drs/downrev.xmlPK__________ó___ 
_____}}}{\sp{\sn dhgt}{\sv 251677696}}{\sp{\sn fLayoutInCell}{\sv 1}}{\sp{\sn 
fAllowOverlap}{\sv 1}}{\sp{\sn fBehindDocument}{\sv 0}}{\sp{\sn fHidden}{\sv 
0}}{\sp{\sn fPseudoInline}{\sv 0}}{\sp{\sn fLayoutInCell}{\sv 1}}{\shptxt \ltrpar 
\pard\plain \ltrpar\s20\ql 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faroman\adjustright\rin0\lin0\itap0\pararsid1
5550219 \rtlch\fcs1 \af0\afs24\alang1025 \ltrch\fcs0 
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\fs24\lang1033\langfe1033\super\cgrid\langnp1033\langfenp1033 {\rtlch\fcs1 \ab\af1\afs40 
\ltrch\fcs0 \b\fs40\cf17\kerning24\insrsid15550219\charrsid9777861 2}{\rtlch\fcs1 \af0\afs40 
\ltrch\fcs0 \fs40\insrsid15550219\charrsid9777861 __\par 
}}}}{\shp{\*\shpinst\shplid1450{\sp{\sn relLeft}{\sv 6103}}{\sp{\sn relTop}{\sv 
6007}}{\sp{\sn relRight}{\sv 6672}}{\sp{\sn relBottom}{\sv 6737}}{\sp{\sn 
fRelFlipH}{\sv 0}}{\sp{\sn fRelFlipV}{\sv 1}}{\sp{\sn shapeType}{\sv 20}}{\sp{\sn 
fFillOK}{\sv 0}}{\sp{\sn fFilled}{\sv 0}}{\sp{\sn fNoFillHitTest}{\sv 0}}{\sp{\sn 
lineColor}{\sv 128}}{\sp{\sn lineWidth}{\sv 28575}}{\sp{\sn lineEndCapStyle}{\sv 
0}}{\sp{\sn fArrowheadsOK}{\sv 1}}{\sp{\sn fLine}{\sv 1}}{\sp{\sn wzName}{\sv Line 
119}}{\sp{\sn metroBlob}{\sv {\*\svb \bin1674 
PK__________!_¶ƒ8’þ___á_______[Content_Types].xml”‘ANÃ0_E÷HÜÁò_%N»@_%é‚´
K@¨_`dO_‹dlyLho “¶_D‘XÚ3ÿ¿'»Ü_ÆAL_Ø:ªä*/¤@ÒÎXê*ù¾ße_Rp_208ÂJ_‘å¦¾½)÷G 
,Rš¸’}ŒþQ)Ö=ŽÀ¹óHiÒº0BLÇÐ)_ú_:Të¢¸WÚQDŠYœ;d]6ØÂç_Åö ®O&__–
âé´8³*_Þ_VCL¦j"óƒ’ _yJ.;Ü[ÏwICª__óä:àœ{IO_¬Añ_!>Ã˜4”_¬pí_§ó¿;fÉ‘3×¶VcÞ_Þ.©‹Óµ
nã¾(àôßò&ÅÞpº´«åƒêo___ÿÿ__PK__________!_8ý!ÿÖ___”________rels/.rels¤ ÁjÃ0_†ïƒ

  ½ƒÑ}qšÃ_£N/£Ðké_ÀØŠc_[F2Ùúö3ƒÁ2zÛQ¿Ð÷‰ øL‹Z‘%R6°ëzP˜_ù˜ƒ ÷Ëñé_”T›½]
(£ ___ÆÇ‡ý__[Û‘Ì±ˆj”,_æZË«ÖâfLV:*˜Ûf"N¶¶‘ƒ.Ö]m@=ôý³æß__7Luò_øä_P—
[iæ?ì__“ÐT;GIÓ4Ew ª=}ä3® b9`5àY¾CÆµkÏ ¾ïÝýÓ_Ø–
9º#Û„oä¶~_¨e?z½érü___ÿÿ__PK__________!_6_q_____-_______drs/e2oDoc.xml¬SM Û 

  _½Wê @Ü_ ÄÉ&VœU_'½l»+õãN_ÇH__ 8QÕÿÞ_;Ñn{©ªú€___ïÍ<Ö —
N¢3·NhUálšbÄ_ÕL¨c…¿}ÝO–
_9O_#R+^á+wøqóþÝº7%Ïu«%ã__ˆreo*ÜzoÊ$q´å_qSm¸‚ÍFÛŽx˜ÚcÂ,é_½“Iž¦‹¤×–
_«)w_Vëa_o"~ÓpêŸ›Æq   d… › £ ã!ŒÉfMÊ£%¦_t¤Aþ EG„‚KïP5ñ_ ¬ø_ª_Ôj§_?¥ºKt
Ó_Ê£_P“¥¿©ùÒ_Ã£_(Ž3÷2¹ÿ_K?Ÿ_,_¬ÂyžC _é KOBq”e«PžÞ¸_²¶êÅŽ3gàÈ¡ÿ¤_¤’“×Qù¥
±_j¤0ßÁ_q_Ô¡K,õõ^j~ñˆÂâl‘Í²9F_¶ŠÅl>  -HH_`B! uþ#×__A…%0Š äüä<_ Ô[JHWz/¤Œ

 Ý”_õ g9 _ø_Le_‹g –‚…¼pÂÙãa+-
:_°Æ2__ _¸oÒÂ%5qí _·_ÓX}R,^ØrÂvcì‰ C_@R…‹@2P_£Á_?Véj·Ü-
‹I‘/v“"-ëÉ‡ý¶˜,öÙÃ¼žÕÛm ý_œ³¢l_c\_Ú7ƒfÅß_`|*ƒµî_½—
*y‹_µ_ÙÛ?’NBûCÃ_#_4»F_ÄuðdL_ßO0ýë9Ä¯_ùæ____ÿÿ__PK__________!_ýO“Žà____
_______drs/downrev.xmlL ËNÃ0_E÷Hüƒ5Hì¨Ó __q*_ê_!Q@‚ __I¨=_±›†¿gXÁr4G÷ž[
®ggÅ„cè=)X.__H 7=µ_^ž7gW 
BÔd´õ„_¾1Àº:>*uaü žpÚÆVp_…B+èb__)CÓ¡Óaá_$þ}øÑéÈçØJ3ê_‡;+Ó$¹  N÷Ä_ _ð®
Ãf·Ý;_ öëþýuÚ Ý=àmk>ë ¿  J žÌ7× "Îñ_†_}V‡Š j¿'_„Up¾ÊVŒ*È³___Y¾ä-
5“ée_²*åÿ_Õ____ÿÿ__PK__-
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\tab Liquid refrigerant at condensing pressure pc flows through expansion value where its 
pressure falls to pc, which is the pressure in the evaporator and at compressor suction. At the 
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liquid and vapour mixture entering the evaporator. The process at the expansion value is 
isenthalpic (constant enthalpy\'3b h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 3 }{\rtlch\fcs1 
\af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 = 
h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 4}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
) __\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219 __\par }{\rtlch\fcs1 \af0 
\ltrch\fcs0 \b\lang2057\langfe1033\nosupersub\langnp2057\insrsid9785483 __\par __\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe1033\nosupersub\langnp2057\insrsid9785483\charrsid15550219 __\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
Evaporation process 4\emdash 1:__\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 \tab At the 
evaporator, the vaporization of the remaining liquid occurs at constant temperature 
T}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 e}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
.__\par }\pard \ltrpar\qj 
\li0\ri0\widctlpar\tx720\tx1440\tx2160\tx2880\tx6105\wrapdefault\aspalpha\aspnum\faauto\a
djustright\rin0\lin0\itap0\pararsid1323348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 \tab 
Refrigerating effect =   h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 1 }{\rtlch\fcs1 
\af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 - 
h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 4\tab }{\rtlch\fcs1 
\af0 \ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid936790                            
(5}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
.6)}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 __\par }\pard 
\ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid132
3348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219 __\par }{\rtlch\fcs1 \af0 
\ltrch\fcs0 
\b\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
Compression process 1-2:__\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
Compression of refrigerant vapour from Pe to Pc occurs during process 1-2. As vapour is 
compressed the temperature rises and, finally, leaves the compressor as superheated gas at 
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point 2. Work of compression W}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 c}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
is given as: __\par }\pard \ltrpar\qj 
\fi720\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\parars
id1323348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
W}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 c}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
\tab =   h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 2 }{\rtlch\fcs1 
\af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 - 
h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 1 }{\rtlch\fcs1 
\af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
(kJ/kg)__\par }\pard \ltrpar\qj 
\li0\ri0\widctlpar\tx360\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\parars
id1323348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 \tab \tab 
W´}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 c}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
\tab = m´(h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 2 }{\rtlch\fcs1 
\af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 = 
h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 1}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
)\tab                      \tab \tab \tab \tab       (}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid936790 5}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 .7)__\par 
}\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid132
3348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 Where m´ 
= mass of refrigerant circulated in kg/s.__\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe1033\nosupersub\langnp2057\insrsid9777861\charrsid15550219 __\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
Condensation process 2-3:__\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 \tab The 
refrigerant vapour loses its super heat and latent heat of evaporation. At constant pressure pc 
all vapour will turn to liquid. The total amount of heat rejected to the condenser is given 
as__\par }\pard \ltrpar\qj 
\li0\ri0\widctlpar\tx720\tx1440\tx2160\tx2880\tx3600\tx4320\tx6585\wrapdefault\aspalpha\as
pnum\faauto\adjustright\rin0\lin0\itap0\pararsid1323348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
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\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 \tab 
Q}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 c}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
=   h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 2 }{\rtlch\fcs1 
\af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 - 
h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 3  }{\rtlch\fcs1 
\af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
(kJ/kg)\tab \tab or \tab Q´}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 c}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219    
=  m´(h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 2 }{\rtlch\fcs1 
\af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 - 
h}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 3}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid936790 ) kW\tab              
(5}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 .8)__\par 
}\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid132
3348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 This cycle 
as described is called the simple saturation cycle. In practice:__\par }\pard \ltrpar\qj \fi-
720\li720\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin720\itap0\par
arsid1323348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 (i)\tab The 
liquid entering the expansion value is usually several degrees cooler than condensing 
temperature.__\par (ii)\tab The gas entering the compressor, on the other hand, is several 
degrees warmer than the temperature of evaporation.__\par }\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid132
3348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 (iii)\tab 
There are pressure drops in the suction, discharge and liquid pipelines.__\par (iv)\tab The 
compression process is not truly isentropic.__\par }\pard \ltrpar\qj \fi-
720\li720\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin720\itap0\par
arsid1323348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 (v)\tab 
The actual power required to drive the compressor is somewhat greater than Wc on account 
of frictional losses.__\par }\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid132
3348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 All these 
factors have to be taken into a more exact quantitative treatment of the subject. }{\rtlch\fcs1 
\af0 \ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219 __\par 
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}{\rtlch\fcs1 \af0 \ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid936790 
__\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe1033\nosupersub\langnp2057\insrsid936790 5.6\tab }{\rtlch\fcs1 \af0 
\ltrch\fcs0 
\b\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
SYSTEM CAPACITY__\par }\pard \ltrpar\qj 
\fi720\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\parars
id1323348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 The 
capacity of a system is usually expressed as “the rate at which heat is removed from the 
refrigerated space” usually expressed in kW. For a mechanical refrigerating system the 
capacity depends on two factors:__\par }\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid132
3348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 (i)\tab the 
mass of refrigerant circulated per unit of time__\par (ii)\tab the refrigerating effect per unit 
mass of refrigerant circulated.__\par }\pard \ltrpar\qj 
\li0\ri0\widctlpar\tx0\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid
1323348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 \tab 
Q´}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 e}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
= m´Q}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 e}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219                    
}{\rtlch\fcs1 \af0 \ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid936790     
\tab \tab \tab \tab \tab (5}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 .9)__\par 
}\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid132
3348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 where,\tab 
\tab Q´}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 e}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
=   refrigerating capacity in kW or kJ/s__\par \tab \tab Q}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\sub\langnp2057\insrsid15550219\charrsid15550219 e}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219  
=  refrigerating effect in kJ/kg__\par \tab \tab m´ = mass flow rate in kg/s__\par }\pard 
\ltrpar\qj 
\li0\ri0\widctlpar\tqc\tx0\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\para
rsid1323348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid936790 \tab V =  m´v\tab \tab \tab \tab 
\tab \tab \tab (5}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 .10)__\par 
}\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid132
3348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 where V = 
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total volume of vapour generated in the evaporation in m}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\langnp2057\insrsid15550219\charrsid15550219 3}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
/s__\par }\pard \ltrpar\qj 
\fi720\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\parars
id1323348 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 v = 
specific volume of the vapour at the vaporizing temperature in m}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe1033\langnp2057\insrsid15550219\charrsid15550219 3}{\rtlch\fcs1 \af0 
\ltrch\fcs0 \lang2057\langfe1033\nosupersub\langnp2057\insrsid15550219\charrsid15550219 
/kg__\par }\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid132
3348 {\rtlch\fcs1 \af0 \ltrch\fcs0 \nosupersub\insrsid9777861 __\par }{\rtlch\fcs1 \af0 
\ltrch\fcs0 \nosupersub\insrsid3238141 __\par __\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\nosupersub\insrsid9785483 __\par __\par __\par __\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\nosupersub\insrsid3238141 __\par }\pard \ltrpar\qc 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid323
8141 {\rtlch\fcs1 \af0 \ltrch\fcs0 \b\nosupersub\insrsid3238141\charrsid3238141 6.0\tab 
OTHER METHODS OF ENERGY CONVERSION__\par }\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid323
8141 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang1078\langfe1033\nosupersub\dbch\af37\langnp1078\insrsid3238141 __\par 
\hich\af0\dbch\af37\loch\f0 6\hich\af0\dbch\af37\loch\f0 .1\tab }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang1078\langfe1033\nosupersub\dbch\af37\langnp1078\insrsid3238141\charrsid3238141 
\hich\af0\dbch\af37\loch\f0 FUEL CELL__\par }\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid219
5442 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang1078\langfe1033\nosupersub\dbch\af37\langnp1078\insrsid5252503 __\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang1078\langfe1033\nosupersub\dbch\af37\langnp1078\insrsid2195442 
\hich\af0\dbch\af37\loch\f0 6.1.1\tab Introduction}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang1078\langfe1033\nosupersub\dbch\af37\langnp1078\insrsid2195442\charrsid3238141 
\hich\af0\dbch\af37\loch\f0  __\par }\pard \ltrpar\qj 
\fi708\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\parars
id3238141 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 Fuel Cell is a device in which the energy of a chemical reaction is converted directly into 
electricity. Unlike a battery, a fuel cell does not run down\'3b it operates as long as fuel and 
an oxidant are supplied continuously from outside the cell. Several studies have been carried 
out to develop fuel cells that can replace conventional internal-combustion engines in 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\cf1\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid525
2503 automobiles. Energy cell a device that generates electricity by converting the chemical 
energy of a fuel and an oxidant to electric energy__\par }\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid219
5442 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid2195442 __\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid2195442\charrsid12538
656 6.1.2\tab Research }{\rtlch\fcs1 \af0 \ltrch\fcs0 
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1 Fuels\~and\~propulsion\~technology are other important areas of research and innovation. 
Most modern transportation systems rely on petroleum for energy, but this source of energy 
is finite and creates serious environmental effects when used in the internal-combustion 
engine. Research into alternative fuel sources, such as electrical storage, natural gas, 
methanol, ethanol, fuel cells, and solar energy, will continue in order to ensure a reliable 
supply of energy for the transportation systems of the world. Several new forms of propulsion 
are also being investigated. For example, magnetically levitated trains, in which magnetic 
forces lift, propel, and guide a vehicle over a guide-way, are being developed in Germany and 
Japan. Such trains have achieved speeds up to 500 km/h (300 mph).}{\rtlch\fcs1 \af0 
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1 Active research continues in fuel cells. A fuel such as coal, petroleum, or some product 
easily derived from these is made to release its chemical energy, not by the cumbersome 
process of burning and using the heat to run a heat engine, but by converting the chemical 
energy directly into electricity, in the manner of a lead-acid storage battery. Much higher 
efficiencies are potentially obtainable by this method. In one form of fuel cell, hydrogen and 
air or oxygen are brought onto opposite sides of a membrane, which must be permeable to 
hydrogen ion in solution, but not to molecular hydrogen. An improvement has been made by 
making the membrane of an interesting inorganic polymer, zirconyl dihydrogen phosphate, 
ZrO(H}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\sub\langnp2057\langfenp2057\insrsid3238141\charrsid3238141 
2}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 PO}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\sub\langnp2057\langfenp2057\insrsid3238141\charrsid3238141 
4}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 )}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\sub\langnp2057\langfenp2057\insrsid3238141\charrsid3238141 
2}{\rtlch\fcs1 \af0 \ltrch\fcs0 



http://www.unaab.edu.ng 
Federal University of Agriculture, Abeokuta 

 

85 

 

\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 , which is able to stand temperatures up to 100°C.__\par }\pard \ltrpar\qj 
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1 A fuel cell consists of an anode, the negative end of an electric circuit, and a cathode, the 
positive end of an electric circuit, separated by an electrolyte. Electrolytes are substances that 
allow ions (particles formed when a neutral atom or molecule gains or loses one or more 
electrons) to pass through them. Fuel flows to the anode, and an oxidant flows to the cathode. 
The chemical reaction bet\ltrpar ween the fuel and the oxidant produces an electric current. 
Various fuels may be used, but research and development in recent years has focused on 
hydrogen fuel cells.__\par }\pard \ltrpar\qj 
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1 In a hydrogen fuel cell, hydrogen is supplied to the fuel cell\rquote s anode, and an oxidant, 
commonly the oxygen present in air, is supplied to the cathode. The fuel cell strips electrons 
from the hydrogen atoms. These electrons move from the anode through the electric circuit to 
the cathode, creating an electric current that can be tapped to provide power. The electron-
deficient hydrogen atoms meanwhile pass through the electrolyte to the cathode. There the 
electrons that passed through the circuit recombine with the electron-deficient hydrogen 
atoms. Oxygen (from the air) reacts with this reformed hydrogen, producing water. Water 
produced at the cathode has to be removed continuously to avoid flooding the cell.__\par 
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1 Hydrogen fuel cells hold great promise as low-pollution automobile engines if certain 
difficulties can be overcome. Water, the only waste product of a hydrogen-oxygen fuel cell, 
is non-polluting and can be used to cool the engine. The oxygen the cells need is readily 
available in air. Hydrogen, however, is not so readily available, and there is no existing 
delivery system to convey hydrogen to all the places people would need it to power their cars. 
In addition, pure hydrogen is not abundant enough to provide power for all the cars on the 
road today. Instead, hydrogen would need to be extracted from other substances, a process 
that requires energy. This energy could conceivably be provided by non-polluting and 
sustainable energy resources, such as wind or solar power.}{\rtlch\fcs1 \af0 \ltrch\fcs0 
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1 Many\~large\~automakers are now adapting fuel cell technology for automobiles. Fuel cells 
are cleaner, quieter, and more energy efficient than internal-combustion engines. Fuel cells 
combine hydrogen and oxygen electrochemically without combustion to supply electricity. 
Fuel cell engines will likely run on conventional gasoline, but with a fraction of the emissions 
of a normal engine. The Ford Motor Company announced in December 1997 that it was 
investing $420 million in fuel cell research.__\par }\pard \ltrpar\qj 
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1 From\~1995\~to\~1997\~Mazda Motor Corporation experimented with a low-pollution 
hydrogen rotary engine vehicle, which burns hydrogen fuel that will not emit carbon dioxide. 
Japan reportedly aims to have a hydrogen fuel distribution network in place to support that 
fuel\rquote s use in transportation by 2010. Scientists are also trying to reduce emissions of 
existing vehicles and are testing a device that uses electrons to nullify the noxious 
components of diesel exhaust.__\par __\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
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1 The thermoelectric effect makes use of the thermocouple phenomenon, producing a voltage 
at the heated junction of two dissimilar metals. Recent advances in the understanding and 
construction of semiconductors have led to heightened voltage differences and improved 
efficiencies of such devices. __\par }\pard \ltrpar\qj 
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1 If the power source is to be made as light as possible and have no moving parts, the most 
likely possibility is to make use of 'thermoelectric conversion.' This effect, known since the 
early 19th century, takes place in a loop composed of two electrically conducting wires or 
bars of dissimilar materials, joined end to end. If one of the two junctions is maintained at a 
higher temperature than the other, a current will flow in the loop. In all the early experiments 
the efficiency of this conversion process was impossibly low, not more than 3 per cent, as 
compared with 30 per cent for a typical combination of steam turbine and generator. But with 
the development of the materials called semiconductors in recent years it has been possible to 
increase the efficiency to about 10 per cent. This is still low, and it is so for two reasons: 
because the thermoelectric process is inherently not very efficient and because the bars of 
metal or semiconductor short-circuit the heat, so to speak, transmitting it directly without 
utilizing it from the hot junction to the cold. It would, then, be advantageous to isolate the 
two junctions from each other, and this is now being achieved by what has been called 
}{\rtlch\fcs1 \ai\af0 \ltrch\fcs0 
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1 Of the four possibilities mentioned, by far most promising for large-capacity, fixed-station 
use is magneto hydrodynamics. In an MHD generator, the same basic phenomenon is used as 
in the present rotating generators. A conductor is moved through a magnetic field resulting in 
the production of electric energy. The primary difference between the conventional generator 
and an MHD generator is in the conductor and the means by which it is moved through the 
magnetic field. In MHD, the conductor used is a gas, while compression and expansion of the 
hot gas serve as the means of propulsion. To obtain a conductivity high enough for efficient 
generation, the gas must be highly ionized. This is accomplished by heating the gas to a very 
high temperature and by 'seeding' it with certain chemicals such as cesium or 
potassium.__\par Although MHD is particularly attractive from an engineering viewpoint 
because of its large power in proportion to physical size and capital investment, the primary 
disadvantage is the difficulty of obtaining materials which will withstand the erosive and 
corrosive effects of the cyclone of extremely hot gases through the stack.__\par }\pard 
\ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid323
8141 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 __\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid12538656 6.4\tab 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid32381
41 PLASMA__\par }\pard \ltrpar\qj 
\fi708\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\parars
id12538656 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 Plasma (physics), in physics, usually gaseous state of matter in which a part or all of the 
atoms or molecules are dissociated to form ions (}{\rtlch\fcs1 \ai\af0 \ltrch\fcs0 
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1 Ionization). Plasmas consist of a mixture of neutral particles, positive ions (atoms or 
molecules that have lost one or more electrons), and negative electrons. A plasma is a 
conductor of electricity, but a volume with dimensions greater than the so-called Debye 
length exhibits electrically neutral }{\rtlch\fcs1 \af0 \ltrch\fcs0 
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1 . At a microscopic level, corresponding to distances shorter than the Debye length, the 
particles of a plasma do not exhibit collective }{\rtlch\fcs1 \af0 \ltrch\fcs0 
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1  but instead react individually to a disturbance, for example, an electric field__\par On the 
earth, plasmas usually do not occur naturally except in the form of lightning bolts, which 
consist of narrow paths of air molecules of which approximately 20}{\rtlch\fcs1 \af0 
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1  are ionized, and in parts of flames. The free electrons in a metal can also be considered as a 



http://www.unaab.edu.ng 
Federal University of Agriculture, Abeokuta 

 

89 

 

plasma. Most of the universe, however, consists of matter in the plasma state. The ionization 
is caused either by high temperatures, such as inside the sun and stars, or by radiation, such as 
the ionization of interstellar gases or, closer to the earth, the upper layers of the atmosphere, 
producing the aurora.__\par Plasmas can be created by applying an electric field to a low-
pressure gas, as in neon or fluorescent tubes. A plasma can also be created by heating a 
neutral gas to very high temperatures. Usually the required temperatures are too high to be 
applied externally, and the gas is heated internally by the injection of high-speed ions or 
electrons that collide with the gas particles, increasing their thermal energy. The electrons in 
the gas can also be accelerated by external electric fields. Ions from such plasmas are used in 
the semiconductor industry for etching surfaces and otherwise altering the properties of 
materials.__\par In very hot plasmas the particles acquire enough energy to engage in nuclear 
reactions with each other during collisions. Such fusion reactions are the heat source in the 
sun's core, and scientists are trying to create artificial plasmas in the laboratory in which 
fusion reactions would produce energy for the production of electricity.__\par }\pard 
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1 Laser,\~a\~device\~that\~produces and amplifies light. The word laser is an 
acronym\~for\~Light\~Amplification by Stimulated Emission of Radiation. Laser light is 
very pure in }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid12538656\charrsid32381
41 colour}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 , can be extremely intense, and can be directed with great accuracy. Lasers are used in 
many modern technological devices including bar code readers, compact disc (CD) players, 
and laser printers. Lasers can generate light beyond the range visible to the human eye, from 
the infrared through the X-ray range. Masers are similar devices that produce and amplify 
microwaves.}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid12538656  }{\rtlch\fcs1 
\af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 __\par }\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid323
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8141 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid5252503 __\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid12538656 6.5.2\tab 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid32381
41 Principles of Operation}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 __\par }\pard \ltrpar\qj 
\fi708\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\parars
id12538656 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 Lasers\~generate\~light by storing energy in particles called electrons inside atoms and then 
inducing the electrons to emit the absorbed energy as light. Atoms are the building blocks of 
all matter on Earth and are a thousand times smaller than viruses. Electrons are the 
underlying source of almost all light. Light\~is\~composed\~of\~tiny packets of energy called 
photons. Lasers produce coherent light: light that is monochromatic (one color) and whose 
photons are “in step” with one another.__\par }\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid323
8141 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid12538656 __\par 
6.5.3\tab }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid32381
41 Types of Lasers}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 __\par }\pard \ltrpar\qj 
\fi708\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\parars
id12538656 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 Lasers\~are\~generally\~classified according to\~the\~material, called the\~medium, they 
use to produce the laser light. Solid-state, gas, liquid, semiconductor, and free electron are all 
common types of lasers.__\par }\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid323
8141 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 __\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid32381
41 (i)\tab Solid-state\~lasers\~__\par }\pard \ltrpar\qj 
\fi708\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\parars
id12538656 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 Solid-state\~lasers\~produce light by means of a solid medium. 
The\~most\~common\~solid laser media are rods of ruby crystals and neodymium-doped 
glasses and crystals. The ends of the rods are fashioned into two parallel surfaces coated with 
a highly reflecting nonmetallic film. Solid-state lasers offer the highest power output. They 
are usually pulsed to generate a very brief burst of light. Bursts as short as 12 × 
10}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\langnp2057\langfenp2057\insrsid3238141\charrsid3238141 -
15}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
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1  sec have been achieved. These short bursts are useful for studying physical phenomena of 
very brief duration.__\par }\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid323
8141 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 One\~method\~of\~exciting the atoms in lasers is to illuminate the solid laser material with 
higher-energy light than the laser produces. This procedure, called pumping, is achieved with 
brilliant strobe light from xenon flash tubes, arc lamps, or metal-vapor lamps__\par __\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid32381
41 (ii)\tab Gas laser __\par }\pard \ltrpar\qj 
\fi708\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\parars
id12538656 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 The\~lasing\~medium\~of\~a gas laser can be a pure gas, a mixture of gases, or even metal 
vapor. The medium is usually contained in a cylindrical glass or quartz tube. Two mirrors are 
located outside the ends of the tube to form the laser cavity. Gas lasers can be pumped by 
ultraviolet light, electron beams, electric current, or chemical reactions. The helium-neon 
laser is known for its colour purity and minimal beam spread. Carbon dioxide lasers are very 
efficient at turning the energy used to excite their atoms into laser light. Consequently, they 
are the most powerful continuous wave (CW) lasers\emdash that is, lasers that emit light 
continuously rather than in pulses.__\par }\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid323
8141 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid32381
41 (iii)\tab Liquid lasers__\par }\pard \ltrpar\qj 
\fi708\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\parars
id12538656 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 The\~most\~common\~liquid laser media are inorganic dyes contained in glass vessels. 
They are pumped by intense flash lamps in a pulse mode or by a separate gas laser in the 
continuous wave mode. Some dye lasers are tunable, meaning that the colour of the laser 
light they emit can be adjusted with the help of a prism located inside the laser cavity.__\par 
}\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid323
8141 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 __\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid32381
41 (iv)\tab Semiconductor\~lasers\~__\par }\pard \ltrpar\qj 
\fi708\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\parars
id12538656 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 Semiconductor\~lasers\~are the\~most\~compact\~lasers. Gallium arsenide is the most 
common semiconductor used. A typical semiconductor laser consists of a junction between 
two flat layers of gallium arsenide. One layer is treated with an impurity whose atoms 
provide an extra electron, and the other with an impurity whose atoms are one electron short. 
Semiconductor lasers are pumped by the direct application of electric current across the 
junction. They can be operated in the continuous wave mode with better than 50 percent 
efficiency. Only a small percentage of the energy used to excite most other lasers is converted 
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into light. Common\~uses\~for\~semiconductor lasers include compact disc (CD) players and 
laser printers. Semiconductor lasers also form the heart of fiber-optics communication 
systems__\par }\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid323
8141 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid5252503 __\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid32381
41 (v)\tab Free\~electron\~lasers\~__\par }\pard \ltrpar\qj 
\fi708\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\parars
id12538656 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 Free\~electron\~lasers\~employ an array of magnets to excite free electrons (electrons not 
bound to atoms). First developed in 1977, they are now becoming important research 
instruments. Free electron lasers are tunable over a broader range of energies than dye lasers. 
The devices become more difficult to operate at higher energies but generally work 
successfully from infrared through ultraviolet wavelengths. Theoretically, electron lasers can 
function even in the X-ray range__\par }\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid323
8141 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid12538656 __\par 
6.5.4\tab }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid32381
41 Lasers Application}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 __\par }\pard \ltrpar\qj 
\fi708\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\parars
id12538656 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 The\~use\~of\~lasers\~is\~restricted only by imagination. Lasers have become valuable 
tools in industry, scientific research, communications, medicine, the military, and the 
arts__\par }\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid323
8141 {\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid5252503 __\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid32381
41 Industry:}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1   Powerful\~laser\~beams\~can be focused on a small spot to generate enormous 
temperatures. Consequently, the focused beams can readily and precisely heat, melt, or 
vaporize material. Lasers have been used, for example, to drill holes in diamonds, to shape 
machine tools, to trim microelectronics, to cut fashion patterns, to synthesize new material, 
and to attempt to induce controlled nuclear fusion. Highly\~directional\~laser beams are used 
for alignment in construction. Perfectly straight and uniformly sized tunnels, for example, 
may be dug using lasers for guidance. Powerful, short laser pulses also make high-speed 
photography with exposure times of only several trillionths of a second possible__\par __\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid32381
41 Scientific research}{\rtlch\fcs1 \af0\afs22 \ltrch\fcs0 
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\b\fs22\lang1078\langfe1033\nosupersub\loch\af37\hich\af37\dbch\af37\langnp1078\insrsid3
238141\charrsid3238141 \hich\af37\dbch\af37\loch\f37 :}{\rtlch\fcs1 \af0\afs22 \ltrch\fcs0 
\fs22\lang1078\langfe1033\nosupersub\loch\af37\hich\af37\dbch\af37\langnp1078\insrsid323
8141\charrsid3238141 \hich\af37\dbch\af37\loch\f37  }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 Because\~laser\~light\~is highly directional and monochromatic, extremely small amounts 
of light scattering and small shifts in color caused by the interaction between laser light and 
matter can easily be detected. By measuring the scattering and color shifts, scientists can 
study molecular structures of matter. Chemical reactions can be selectively induced, and the 
existence of trace substances in samples can be detected. Lasers are also the most effective 
detectors of certain types of air pollution. Scientists\~use\~lasers to make extremely accurate 
measurements. Lasers\~are\~used\~in this way for\~monitoring small movements associated 
with plate tectonics and for geographic surveys. Lasers have been used for precise 
determination (to within one inch) of the distance between Earth and the Moon, and in 
precise tests to confirm Einstein\rquote s theory of relativity. Scientists also have used lasers 
to determine the speed of light to an unprecedented accuracy__\par }{\rtlch\fcs1 \af0 
\ltrch\fcs0 \b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid5252503 
__\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid32381
41 Communications:}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1  Laser\~light\~can\~travel a large distance in outer space with little reduction in signal 
strength. In addition, high-energy laser light can carry 1,000 times the television channels 
today carried by microwave signals. Lasers are therefore ideal for space communications. 
Low-loss optical fibers have been developed to transmit laser light for earthbound 
communication in telephone and computer systems. Laser techniques have also been used for 
high-density information recording. For instance, laser light simplifies the recording of a 
hologram, from which a three-dimensional image can be reconstructed with a laser beam. 
Lasers are also used to play audio CDs and videodiscs__\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid5252503 __\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid32381
41 Medicine:}{\rtlch\fcs1 \af0\afs22 \ltrch\fcs0 
\fs22\lang1078\langfe1033\nosupersub\loch\af37\hich\af37\dbch\af37\langnp1078\insrsid323
8141\charrsid3238141 \hich\af37\dbch\af37\loch\f37  }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1 Lasers\~have\~a\~wide\~range of medical uses. Intense,\~narrow\~beams of laser light can 
cut and cauterize certain body tissues in a small fraction of a second without damaging 
surrounding healthy tissues. Lasers have been used to “weld” the retina, bore holes in the 
skull, vaporize lesions, and cauterize blood vessels. Laser surgery has virtually replaced older 
surgical procedures for eye disorders. Laser techniques have also been developed for lab tests 
of small biological samples__\par }{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid5252503 __\par 
}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\b\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid32381
41 Military applications:}{\rtlch\fcs1 \af0 \ltrch\fcs0 
\lang2057\langfe2057\nosupersub\langnp2057\langfenp2057\insrsid3238141\charrsid323814
1  Laser\~guidance\~systems for missiles, aircraft, and satellites have been constructed. Guns 
can be fitted with laser sights and range finders.__\par }\pard \ltrpar\qj 
\li0\ri0\widctlpar\wrapdefault\aspalpha\aspnum\faauto\adjustright\rin0\lin0\itap0\pararsid132
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3348 {\rtlch\fcs1 \af0 \ltrch\fcs0 \nosupersub\insrsid3238141 __\par }{\*\themedata 
504b030414000600080000002100828abc13fa0000001c020000130000005b436f6e74656e74
5f54797065735d2e786d6cac91cb6ac3301045f785fe83d0b6d872ba28a5d8cea249777d2cd20f
18e4b12d6a8f843409c9df77ecb850ba082d74231062ce997b55ae8fe3a00e1893f354e9555e68
85647de3a8abf4fbee29bbd72a3150038327acf409935ed7d757e5ee14302999a654e99e393c18
936c8f23a4dc072479697d1c81e51a3b13c07e4087e6b628ee8cf5c4489cf1c4d075f92a0b44d7
a07a83c82f308ac7b0a0f0fbf90c2480980b58abc733615aa2d210c2e02cb04430076a7ee833df
b6ce62e3ed7e14693e8317d8cd0433bf5c60f53fea2fe7065bd80facb647e9e25c7fc421fd2ddb5
26b2e9373fed4bb902e182e97b7b461e6bfad3f010000ffff0300504b030414000600080000002
100a5d6a7e7c0000000360100000b0000005f72656c732f2e72656c73848fcf6ac3300c87ef85b
d83d17d51d2c31825762fa590432fa37d00e1287f68221bdb1bebdb4fc7060abb0884a4eff7a93
dfeae8bf9e194e720169aaa06c3e2433fcb68e1763dbf7f82c985a4a725085b787086a37bdbb55f
bc50d1a33ccd311ba548b63095120f88d94fbc52ae4264d1c910d24a45db3462247fa791715fd
71f989e19e0364cd3f51652d73760ae8fa8c9ffb3c330cc9e4fc17faf2ce545046e37944c69e462a
1a82fe353bd90a865aad41ed0b5b8f9d6fd010000ffff0300504b0304140006000800000021006
b799616830000008a0000001c0000007468656d652f7468656d652f7468656d654d616e61676
5722e786d6c0ccc4d0ac3201040e17da17790d93763bb284562b2cbaebbf600439c1a41c7a0d2
9fdbd7e5e38337cedf14d59b4b0d592c9c070d8a65cd2e88b7f07c2ca71ba8da481cc52c6ce1c7
15e6e97818c9b48d13df49c873517d23d59085adb5dd20d6b52bd521ef2cdd5eb9246a3d8b47
57e8d3f729e245eb2b260a0238fd010000ffff0300504b03041400060008000000210096b5ade
296060000501b0000160000007468656d652f7468656d652f7468656d65312e786d6cec594f6f
db3614bf0fd87720746f6327761a07758ad8b19b2d4d1bc46e871e698996d850a240d2497d1b
dae38001c3ba618715d86d87615b8116d8a5fb34d93a6c1dd0afb0475292c5585e9236d88aad3
e2412f9e3fbff1e1fa9abd7eec70c1d1221294fda5efd72cd4324f1794093b0eddd1ef62fad79482
a9c0498f184b4bd2991deb58df7dfbb8ad755446282607d22d771db8b944ad79796a40fc3585e
e62949606ecc458c15bc8a702910f808e8c66c69b9565b5d8a314d3c94e018c8de1a8fa94fd050
93f43672e23d06af89927ac06762a049136785c10607758d9053d965021d62d6f6804fc08f86e
4bef210c352c144dbab999fb7b4717509af678b985ab0b6b4ae6f7ed9ba6c4170b06c788a70543
0adf71bad2b5b057d03606a1ed7ebf5babd7a41cf00b0ef83a6569632cd467faddec9699640f67
19e76b7d6ac355c7c89feca9cccad4ea7d36c65b258a206641f1b73f8b5da6a6373d9c11b90c53
7e7f08dce66b7bbeae00dc8e257e7f0fd2badd5868b37a088d1e4600ead1ddaef67d40bc898b3e
d4af81ac0d76a197c86826828a24bb318f3442d8ab518dfe3a20f000d6458d104a9694ac6d887
28eee2782428d60cf03ac1a5193be4cbb921cd0b495fd054b5bd0f530c1931a3f7eaf9f7af9e3f4
5c70f9e1d3ff8e9f8e1c3e3073f5a42ceaa6d9c84e5552fbffdeccfc71fa33f9e7ef3f2d117d57859
c6fffac327bffcfc793510d26726ce8b2f9ffcf6ecc98baf3efdfdbb4715f04d814765f890c644a29
be408edf3181433567125272371be15c308d3f28acd249438c19a4b05fd9e8a1cf4cd29669977
1c393ac4b5e01d01e5a30a787d72cf1178108989a2159c77a2d801ee72ce3a5c545a6147f32a99
793849c26ae66252c6ed637c58c5bb8b13c7bfbd490a75330f4b47f16e441c31f7184e140e4942
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2;\lsdsemihidden0 \lsdunhideused0 \lsdpriority73 \lsdlocked0 Colorful Grid Accent 
2;\lsdsemihidden0 \lsdunhideused0 \lsdpriority60 \lsdlocked0 Light Shading Accent 
3;\lsdsemihidden0 \lsdunhideused0 \lsdpriority61 \lsdlocked0 Light List Accent 
3;\lsdsemihidden0 \lsdunhideused0 \lsdpriority62 \lsdlocked0 Light Grid Accent 
3;\lsdsemihidden0 \lsdunhideused0 \lsdpriority63 \lsdlocked0 Medium Shading 1 Accent 
3;\lsdsemihidden0 \lsdunhideused0 \lsdpriority64 \lsdlocked0 Medium Shading 2 Accent 
3;\lsdsemihidden0 \lsdunhideused0 \lsdpriority65 \lsdlocked0 Medium List 1 Accent 
3;\lsdsemihidden0 \lsdunhideused0 \lsdpriority66 \lsdlocked0 Medium List 2 Accent 
3;\lsdsemihidden0 \lsdunhideused0 \lsdpriority67 \lsdlocked0 Medium Grid 1 Accent 
3;\lsdsemihidden0 \lsdunhideused0 \lsdpriority68 \lsdlocked0 Medium Grid 2 Accent 
3;\lsdsemihidden0 \lsdunhideused0 \lsdpriority69 \lsdlocked0 Medium Grid 3 Accent 
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5;\lsdsemihidden0 \lsdunhideused0 \lsdpriority66 \lsdlocked0 Medium List 2 Accent 
5;\lsdsemihidden0 \lsdunhideused0 \lsdpriority67 \lsdlocked0 Medium Grid 1 Accent 
5;\lsdsemihidden0 \lsdunhideused0 \lsdpriority68 \lsdlocked0 Medium Grid 2 Accent 
5;\lsdsemihidden0 \lsdunhideused0 \lsdpriority69 \lsdlocked0 Medium Grid 3 Accent 
5;\lsdsemihidden0 \lsdunhideused0 \lsdpriority70 \lsdlocked0 Dark List Accent 
5;\lsdsemihidden0 \lsdunhideused0 \lsdpriority71 \lsdlocked0 Colorful Shading Accent 
5;\lsdsemihidden0 \lsdunhideused0 \lsdpriority72 \lsdlocked0 Colorful List Accent 
5;\lsdsemihidden0 \lsdunhideused0 \lsdpriority73 \lsdlocked0 Colorful Grid Accent 
5;\lsdsemihidden0 \lsdunhideused0 \lsdpriority60 \lsdlocked0 Light Shading Accent 
6;\lsdsemihidden0 \lsdunhideused0 \lsdpriority61 \lsdlocked0 Light List Accent 
6;\lsdsemihidden0 \lsdunhideused0 \lsdpriority62 \lsdlocked0 Light Grid Accent 
6;\lsdsemihidden0 \lsdunhideused0 \lsdpriority63 \lsdlocked0 Medium Shading 1 Accent 
6;\lsdsemihidden0 \lsdunhideused0 \lsdpriority64 \lsdlocked0 Medium Shading 2 Accent 
6;\lsdsemihidden0 \lsdunhideused0 \lsdpriority65 \lsdlocked0 Medium List 1 Accent 
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