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Abstract:

In thig study we will conduct a study end & comprehensive survev of the climate of
Palestine , where the temperatlure wel and dev, hwmdity. and rate, and the value of hent
conlenl and wind speed, based on previcus studies and metecrological stations extended in
Palestine from  north W south, as  well as  through the Software called Meteonorm.  which
containg readings historic for this area exlends W tens of vears, after which it will draw maps of
e area of Palestine embodicd in these values, so that 1'he wanted the student identify a specific
sraperty of these maps. it does not need the coordinates of the site and will receive this value.

Afterthe mapping processwe divide rthearea of Palestine into  four chimatic
rones based on the information we have obtained. namely: the mountainous area, the coastal
region, the  Jordan  Valley, and  the desert, We find  equations  of thermal  loads for air
comditioning for each srea. where we used eguations of the adaptation and compensated values
hat we obtained for cach region for the equations belonging o each region.
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Chapter One

INTRODUCTION



L1 Introduction

Air conditioning is 4 combined process that performs many functions simultaneously. Tt
eonditions the air, transports it. and introduces it to the conditioned space. Tt provides heating
and coolimg from its central plant or rooftop units. It also controls and maintains the temperature,
Samidity, air movement, air cleanliness, sound level. and pressure dilferential in a space within
predetermined limits for the comfort and health of the occupants of the conditioned space or for
e purpose of product processing

The term HVAC&R is an abbreviation of heating, ventilating, air conditioning,
= refrigerating,

The combination of processes in this commonly adopted ferm is equivalent to the
current  definition  of  air  conditioning. Because all  these individual component
processes were developed prior to the more complete concept of air conditioning . the
e HVACER 12 often used by the industry .

1.2 General Overview of Project

I'he area of Palestine of the most prominent areas thal have experienced changes
= chmate great lately, so it was importanl lo conduct a study climate for this region
#d to identify the climate factors in this region, due to its effect in the process of air
conditioning and refnigeration, so we noticed that there is a Sevier shortage of many of
e factors or parameters that we need o find loads of operations, and we resort to
rounding.

The objectives of this project is to huild maps for Palestine locations contain many of
climate characteristics that is used in heating and air conditioning calculations, and using them in
e development of cnergy programs besides this will help improving weather information and
“orecasting, then the equations of heating and air conditioning load for Palestine as special case
=rc established for load calculation.

1.2 Importance of project,

The importance of this project is through the comprehensive study of the climate
*f Palestine, and build maps of the constants and the values that we need to calculate the thermal
cads, so thatwe cando without reference to the Meteorological Department to  obtain
=formation necessary for the load, In addition that this project could be a reference for
=udents and researchers in the climatic conditions in this region and the prediction.



1.4 Project Scope:

Historical climatologic data for the last 40 years were sleeked in the first place for a
desired domam shown in Fg.l.] below. The domain Features Palestine, part of the Mediterranean and
Red scas. part of Lebanon, Svria, Jordan and Egypt. Tt extends 29-34 deprees north and 34-26 easts. The
Srstonical climatologically data identified [or the study are:
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Figure 1.1 Palestine map

- relative humidity
- humidity ratio

- Temperaiore

- Enthalpy

- wind speed

In order to preduce atlas data, the data should be representative to the relevant prids overlaying the
domain chosen. In erder to do se, climatelegically data are identified on each station grid. The mean



simatologically data representing the domain and distributed on the gridded area are the nsed to compute
e wind speed and  relative humidity, humidity ratio, enthalpy, temperature,

It is unfortunate that the Palestinian Metearalogical Department did nol provide us with the
= cvant data although such data are usually vpen for research institutions and even for public. The other
wweeon was to rely on available packages that have recorded climatalogically data from associated
waens, such 83 Metconorm, The following block diegram illustrates the methodology adopred.

Inputs

Data from software
and stations

Figure 1.2 project methodolegy

1= Project Outline ;
e proposal composed of four chapters as follows:-

} “Rapter one: - Introduction

This chapter includes an overview of the project, and the importance of this project. And
f S reason to work with it

CRapter twao: - Tools and Means

In this chapter we will look to the tools and programs used in the collection of information
s mapping that aims of this project have

“Sapier three: - Basic definitions and properties

This chapter will talk about the parameters and characteristics that we will have
¢ =aoping, which we need in the caleulations of thermal loads, and will be explained on the face

¢ e shorteut and clarification.

1 “Sapter four: Cooling lond Caleulation

This chapter we will look to talk and explain the equations of thermal loads that
we save aller dividing the region into four units based on climatic conditions,




1.6 Time planning:

The project plan follows the following time schedule, which includes the related task

of study and system analysis.

1.6.1 The first semester time plan

Table 1.1 the First Time Plan

Process

Week

L

11

12

13

14

15

Choeosing group

Project
determination

Understanding
project concept

Searching for
Soft wares

Getting started
With soft wares

Data callection

Writing
documentation




1.6.2  The second semester time plan

Table 1.2 the second time plan

Progcess

Climate data

- Collection
Constants and
sguation data
c2lculation
Using golden
software to build
=ips
Dhata analysis and
selevant
Swmattin
Semulation
swoftware building
Wrnting project
Socument




CHAPTER TWO
Tools And Means




2.1 Software Tools:

Two main software packages were used. The first is database software that repr&scnts
==teorological stations associated with the sollware and located all over the world, The second
wftware is the golden surfor used professionally to present meteorological data distnbuted over
geographic domains as overlays. Both software are used topether in this context.

21.1. METEONORM

It 15 a comprchensive metearological reference. incorporating a catalogue of
=eteornlogical  data and  caleulation procedures for solar  applications and system
“esign at any desired location in the world Tt is based on aver 20 years of historical
“ata collection in the process of developing metearological dalabases for cnergy
wplications: The software addresses engincers, architects, teachers. planness and those
=terested in solar energy and climatology.

The associated stations that have their historical data attached and updated in the
“ofiware are more than 7'700 weather stations, with measurced parameters of global
radiation, temperature, humidity, precipitation, days with precipitation, wind speed and
Srection, sunshine duration, in addition to updated global radiation database for period
(1981-2008), also it uses satellite data for areas with low density of weather stations,
“eside the Tnclusion of climate chanpe forecast.

The software has built in interpolation algorithms hased on several interpalation
methodologies. Data can be imported by users and can be obtained in different formats
sad in five languages; English, French, German, [talian and Spanish.

Data import:

The software offers 28 different predefined output formats tha may be used for
Se caleulation of howrly as well as monthly climatologically parameters values and can
%en be converted to ASCIT formats™ [1].

The following figures are examples of the software interface,
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Calculation (hour)

METEONORM Version 5.1

10. 08. 2008 /15.02

Site: MNew Sitel
Situation: open
Horizon: astronomic
Type Userdefined site Format METEO
Marir Ta  Tamin Tadn Tadesx Tapas RH
Jan 144 27 &7 188 244 £y
[ty TG0 LI 1S L ZbH =8
Har FH 24 138 hE 310 g1
Apr 288 a6 168 2k 6 4
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Micwr 204 Ed & & e 323 a7
Dt TE4 i gy 2t 2 242 g3
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Jut e 218 SR 124 128 0 1] 37 218
Al 224 i i B 133 0 i 1E 215
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Mo 118 e Tid Tod 24 3 16 a0
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Tear 2051 JAES a9 223 25 156 1
Legard:
15 Ar temparaturs RH Ralatie hurmiding
T3 min 10y ririenLim {agiprax] Taman 10y mEenen (appros ]
Ta dmin.  Mean dally minimam Ta Tadmae Mear dally masinm Ta
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Calculation (hour) 10.06. 2009 / 15:02

METEONORM Version 5.1

MNew Sitet
Surmnire dutation ik i) Tempmature [T ]
1 50
$rv i hrem s siaan - B B . ok 4
- 30
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Figure {2.2): Meteonorm (manthly values diagram)
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Calculation (hour 10, 06. 2008/ 1511

METEONQORM Version 5.1

Site: Kew Site
Situation; open
Honzon! astronomic
Azimith 0 Inchnation: 0
Type Userdefined site Format Standard
Mgttt H & H Dh 1 Bn Ta
e =] 44 136 124
Fefl LLAl iy 113 100
g 155 L | 160 104
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Mzv . fle e i
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How YIE * [l 204 ERcian n AN
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2.1.2 Golden Software (Surfer §)

"The Surfer is a contouring and 3D surface mapping program that can easily
convert data into contour, surface, wireframe, vector, image, shaded relief, and post
maps overplayed on base maps. (Figure 2.3) below shows the software interface.
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Figure (2.3): Golden software (Surfer 8)
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Surfer contour maps could be easily customized with specific features that may

illustrate the distributed parameters over the geographic arcas.

An example map produced by the software is shown in (Figure 2.4) below.

Dneida Lake, New York
Oswego and Oneida Counties

Map Numbier Y -300-500 www,ulmaps. com

Fnigurt (2.4): Conronr Map

In addition to contour maps, software has the capability to produce vector maps
presents the magnitude and directions of vectors, such as wind. As shown in (Figure

2.5 and 2.6)".

AT TR T RO

Figure(2.5): Vector map
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Figure {2.6): Veetor map

The capability includes adding multiple map lavers to the base map

1.2 Method for interpolating climatological data:

The method used in this work is called the Kriging interpolation technigue
which 15 named after the South African mining engineer D. G. Kriging who developed
the technique in an attempt to more accurately predict ore reserves. Ower the past
several decades Kriging has become a fundamental tool in the ficld of geo-statistics,

Kriging is hased on the assumption that the parameter being interpolated can be
treated as a regionalized variable. A regionalized variable is intermediate between a
truly random variable and a completely delerministic variable in that it vares in a
continuous manner from one location tw the next and therefore points that are near each
other have a certain degree of spatial correlation, but points that are widely separated
are stafistically independent (Davis, 1986), Kriging is a set of lincar rUgression  rontines
which minimize estimation variance from a predefined covariance model.

1.2.1 Ordinary Kriging

The first step in ordinary kriging s to construct a variogram from the scatter
point set to be interpolated. A vanogram consists of two parts: an experimental
variogram and a model variogram. Suppose that the value to he interpolated is referred
to as f The experimental variogram is found by caloulating the variance (g} of each
point in the set with respect to each of the other points and plotting the variances versus
distance (h) hetween the points. Several formulas can be used to compute the variance,
but it is typically computed as one half the differences in f squared.

14



Once the experimental variogram is computed, the next step is to define 2 model
variogram. A model variogram is a simple mathematical function that models the trend
in the experimental variogram.

As can be seen in the above fipurc, the shape of the variogram indicates that at
small separation distances, the variance in f is small. In other words, points thal are
close together have similar f valucs, After a certain level of separation, the varance in
the f values becomes somewhat random and the model variogram flattens out to &
value corresponding to the average variance.

Once the model variogram is constructed, it is used to compute the weights used
m kriging. The basic equation used in ordinary kriging is as follows:

FTI-F]' - é w

(2.1)

Where n iz the nwmber of scatler poinls in the set, if are the values of the scatter
points, and we are weights assigned to each scatter point. This equation is essentially
the same as the equation used for inversc distance weighted interpolation except that
rather than using weights based on an arhitrary functon of distance, the weights used
in kriging arc based on the model variogram. For cxample, to interpolate at a point P
based on the surrounding points P1, P2. and '3, the weights w1, w2, and w3 must he
found. The weights are found through the solution of the simultaneous cquations:

wWiS{dy )+ WSl g )+ wis{d 5 ) = S(dy | (2.2)
“'ls{du]‘?‘wj S{dﬂ:l'f W;Sl:d_-ﬂ:;- S‘Edh] { 23-}
“"15("13,] e ""zSEdss:H’ W;S[dn} — S[daﬂ (2.4)

Where S (dij) is the model variogram cvaluated at a distance equal to the
distance between points (i) and (j). For cxample, § (dlp) is the model Variogram
evaluated at 2 distance equal o the separation of paints P and P.

15




Chapter Three

Basic properties and maps for Palestine
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A1 Introduction

In this chapter we will determine the general design parameters necessary for the design
process; these parameters are the general cutside condition, Such as the wind velocily, the
average relative humidity, the outside temperature, the ground means temperature.

3.2 rclative humidity:

They are many constants that are very important to study before we design the air
conditioning for any space, and relative humidity is one of them. But what is relative humidity?
And what is happened if we design at error relative humedity?

Relative humidity is defined as the ratio of the partial pressure of water Vapor in a gaseous
mixture of air and water vapor to the saturated vapor pressure of water at a piven temperature [2]

If the percent of relative humidity increased or decreased at Tocation that cause many of
problems such as mold. corrosion, decay. etc. when it until to 70% . And when it reaches to
100% that cause condensation and at low relative bumidity can lead to discomfort and shrinkage
ot wood {lovrs and wood furniture.

From our study we see the difference in this percent from one location to another, so when
we design the air conditioning we will understand this difference to decrease this percent at some
lecation and increase it in anther.

1y



The resulted map for relative humidily al summer season:
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Fig (3.1) relative humidity map (summer)
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The resulied map for relative humidity at spring season:
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Fig (3.2) relative humidily map (spring)




The resulted map for relative humidity at winter seasan:
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Fig (3.3) relative humidity map (winter)
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The resolted map for relative humidity at autumn season:
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Fig (3.4) relative humidity map (autumn)
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3.3 humidity ratio:

Humidity ratic can be expressed by mass of water or by the vapor partial
pressure in the moist air,

3.3.1 Humidity Ratio by Mass;

Humidity ratio can he expressed as the ratio between the actual mass VapoTs
present in moist air - to the mass of the dry air. Humidity ratio is normally expressed in
kilogram or pounds of water vapor per kilogram or pounds of dry air [3].

Humidity ratio expressed by mass:

e (3.)

Where:

W= humidity ratio (kg water’kg dry air, Ib water/lh dry air)
my= mass of water vapor (kg. 1h)
m,= mass of dry air (kg, )

3.3.2 Humidity Ratio by Vapor Partial Pressure

Humidity ratio can also be expressed with the partial pressure of water vapor:

062198y

ok Ma—pw) (3.2)
Where:

pw = partial pressure of water vapor in moist air (I'a, psi)
pa = atmospheric pressure of moist air (Pa, psi)

The maximum amount of water vapor in the air is achieved when pw = pws the
saturation pressure of water vapor at the actual temperature. Can be modified Lo

0.62198p...
W= —————— 3.3
{pn = Pw!_:l f '}

Where:
ws = specific humidity at saturation
pws = saturalion pressure of water vapor

e,



Since the water vapor pressurc is small regarding to the atmospheric  pressure,
the relation between the humidity ratio and the saturation pressure is almast linear,

Note that the saluration pressure of water vapor and the maximum humidity
ratio increase drumatically with the air temperature. Which it important for the capacity

of drving processes.

The resulted map for humidity ratio at summer season:

25
Fig (3.5) humidity ratio map (summer)
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The resulted map for humidity ratio at spring season:
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The resulted map for humidity ratio at winter season:
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Fig (3.7) humidity ratin map (winter)
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The resulted map for humidity ratio at autumn season:
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3.4 Temperature:

Temperature is a measure of degree of hotness or coldness of any substance, it
can he cxpressed on any convenient arbitrary scale such as the Celsius temperature
scale and Fuhrenheit temperature scnle, the aim of air conditioning is to control the
temperature, so the temperature in air conditioning is a spine in body.

Thus air conditioning is independent of time of day or season of the year. 50 we
study the temperature relating many places or locations and at all time of year, and we
<o see it different from one place to another and from one time 1o another.

3,3.1 Dry bulbh temperature:

The dry bulb temperature is the temperature of air measured by a thermometer
freely exposed to the air but shielded from radiation and moisture. Dry  bulb
lemperature is the temperature that is usually thought of as air temperature, and it is the
truc thermodynamic temperature. It is the temperature measured by a regular
thermometer exposed to the airstream.
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The resulted map for drv bulb temperature at summer season:
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Fig (3.9) dry bulb temperature map (summer)
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The resulted map for dry bulb temperature at spring season:
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Fig (3.10) dry bulb temperature map (spring)



The resulted map for dry bulb temperature at winter season:
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Fig (3.11) dry bulb temperature map (winter)
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The resulted map for dry bulb temperature at autumn season:
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Fig (3.12) dry bulb temperature map (autunmn)
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3.4.2 Wet bulb temperature:

It is tead from a thermometer whose bulb is covered by a wet wick. The
difference hetween the wet bulb and the dry bulb is caused by the cooling effect
produced by the evaporation of moisture from the wick. This evaporation cffect
reduces the temperature of the bulb and therefore the thermometer reading.

The resulted map for wet bulb temperature at sumimer season:
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Fig (3.13) wet bulb temperature map (summer)
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The resulted map for wet bulb temperature at spring scason:

3 345 35 a5 Je
Fig (3.14) wet hulb temperature map (spring)
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The resulted map for wet bulb temperature at winter season.
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Fiz (3.15) wet hulb temperature map (winter)

34



e ettt e e

The resulted map for wet bulb temperaturc at autumn season;

Fig (3.16) wet bulb temperature map {autumn)

between dry bulb and wet bulb temperature

Conseyuently, the difference
air. The dricr the air, the greater the difference

reading is a measure of the dryness of
hetween the dry bulb and wet bulh readings.
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3.5 enthalpy:

Enthalpy defined as a heat content it contains 15 a system based on the internal energy of
the system, based on temperature changes changes this values.

From this definition we understand the relation from enthalpy and temperature,
and from our study we know the air conditioning aim is o control of lemperature, so 1f
we can control of enthalpy we can take to aim of air conditioning, According to our
study we see the difference of this property from onc  location to another |, and we can
determine the magnitude of this property [fom this map . where it effected at the
system or process that we can used in this position .

The resulted map for enthalpy at summer season:
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Fig [2.17) enthalpy map {summer)
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The resulted map for enthalpy at spring season:
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Fig (3.18) enthalpy map (spring)
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The resulted map for enthalpy at winter season:
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Fig (3.19) enthalpy map (winter)
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The resulted map for enthalpy at aulumn season:
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Fig (2.20) enthalpy map (autumn)
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3.6 wind speed:

Wind speed is affected by o number of factors and situalion, operating on
varving scales, these include the pressure gradient, Ross by waves and jet sircams, and
local weather conditions, there are also links to links to be found between wind speed
and wind direetion . notably with the pressure gradient and surfaces over which the air
15 found.

Firsl: Pressure gradient is a ferm to describe the difference in air pressure
between two points in the atmosphere or on the surface of the carth. It is vital to wind
speed, because the greater the difference in pressure, the faster the wind flows (from
the high to low pressure) to balance out the variation. The pressure gradient when
combined with the Coriolis Fffect and {riction also influences wind direction.

Second : Ross by waves are strong winds in the upper froposphere  these operate
on a global scale and move from west to east ( hence being known as westerlies ) , the
Ross by waves are themselves a dilleremt wind speed from what we expenience in the
lower troposphere.

Third: local weather conditions play a key role in influencing wind speed, as the
formation  hurricanes, monsoons and ecyclones as  freak weather conditions <an
drastically afleet the velocity of the wind, so il is very important to stdy the velocity
of air around the building that we work in it to chose the systems and devices to use m
air conditioning [47.
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The resulted map for wind speed at sumimer season:
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Fig (3.21) wind speed map (summer)
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The resulted map for wind speed at spring season:
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Fig (3.22) wind speed map (spring)
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The resulted map for wind speed at winter season:
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Fig (3.23) wind speed map (winter)
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The resulted map for wind speed at autumn season:
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Fig (3.24) wind speed map (autumn)




Chapter Four

Cooling load Calculation
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4.1 Introductions:

The main objective of air conditioning is to maintain the environment in cnclosed spaces
at conditions that induce the feeling of comfort o all occupants of the spaces. This feeling of
comfort is influenced by a number of air related parameters which are inside space temperatures,
hurnidity, air motion and its speed and the air purity. The purity of the air and ats guality include
the ahsence of odors, toxic fumes and suspended particles, such as dust and dirt

4,2 Conling load equation:

The cooting load of a building consists of the following components:

1- Hear gain transmitted through building structure such as walls, floor and
ceiling that are adjacent to unconditioned spaces. That heat transmitted 15 hy
temperature difference that exists on hoth sides of structures.

2-heat gain due to solar effect which includes:

a) Solar radiation transmiitted through the glass and ahsorbed by inside surface
and furniture.

) Solar radiation absorbed by walls, glass windows, glass doors, and roofs that
are exposed to solar radiation.

3) Sensible and latent heal gain brought int the space as a result of infiltration
af air throuph windews and doors,

4) Sensible heal produced in space by lights, appliances, motors and other
miscellancous heat gains.

$) Latent heat produced from cooking, hot baths. or any other moisture
producing cquipment

&) Sensible and latent heat produced by occupants.

The quentity of heat transmitied through the walls, doors, floor, and roof of
space per unit of tfime is the function of (hree factors whose relationship is expressed in
the following equation:

Q =UAAT (4.1)
Where Q: the rate of heal transferred in watt (W),
U+ the averall cocfficient of heat transmission in W/m*. C.

A the outsides surface area of the wall (m®).
AT : total equivalent temperature difference (CY.
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But AT which takes into consideration the inereasc of wall temperature due 10
absorption of solar radintion, so AT s called corrected cooling lpad lemperature
differences CLTD qopc

4,2.1 Overall heat rransfer coeffivients

A Wall could bu made of soveral numbers of layers such as a wall is called composite
wall, Figure 4.1 shows that

Inside Air Tii — Outside Auwr To

Figure 4.1: heat transier through composite material

Overall hicat transfer coefficients (17} are identified n the following equation:

1 il
rm K1 K2 K3 hout
Where:

= h ., Conveetion cocfficient (surface C onductance) of
Ouiside wall, {loor, or ceiling.
S by, : Convection coefficient (surface conductance) of
Inside wall, [loor, or root.
3 X Thickness of constructing material.

5 K - Thermal conductivity of material.

Through our knowledge of the climate and thearea of Palcsting, because of
the change in climatic conditions from region o rogion,  comvection coefficicnt varies
depending on the circumstances, “nd we came ta these values for the re glom,
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Jordan Valley | 22

The coastal region 32
 Region of the desert 28
| The mountainous region 22

Table 4.1: Convection coeflicient of outside

Overall heat transfer coefficient for walls, roofs, glass, and floors calculated
from equation according Lo location

location u ]

Jordan Valley s 1
T 0.0454 + ¥ Regna + Ry

The coastal region U= :
0.03125 + X Regna + Ri

Region of the desert U= 1
i 0.03571 + E E'-.'.'Illllii + Ri

The mountainous rcglon 0 = 1
" 0.0454 + T Regna + Ri

Tahle 4.2: over all heat transfer coefficient

4.2.2 Corrected cooling load temperature differences CLTD,

The CLTD values vary with hour of the day and it is function of environmental
conditions and building parameters. The CLTD tahles ure derived from computer solutions using
the transler function method.

The value of CLTD exiracted from Table 9-1 needs to be corrected so that the
actual value is found for different cases, and hence it will he called comrected CLTD
and can be caleulated from the following cquation:

CLTD cope = (CLTD + LM)k + (25.5 = T)) + (Tom — 29.4)1 (4.3)
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Where LM is latitude carreetion factor, which can be obtained from table 9-2 for
horizontal and vertical surfaces. The factor k is color adjustment factor such thatk = 1.0 for dark
colored roof, and k = 0.5 for permanently light colored roofs.

If the roof construction detuils are not specified or the construction is different
from that specified in Table 9-1, approximatc cooling load leimperature differences can
be obtained from Table 9-3. This simplified table gives the CLID for sunlit roofs of
light. medium and heavy constructions.

The temperature dilference (25.2-Ti) is a correction value for indoor design
teinperature where Ti is the room or inside design temperature, On the other hand, the
temperature  difference (To.m-29.4) is a correction factor for outdoor mean temperature
To.m . It is related to the outdoor design temperaturc To, according the relation:

Te,m=T,— -

2

(44)

DR; the daily fcmperature range which equal to the difference between the
Average maximum and Average mimimum (emperature for the warmest month of the
SUMMET SE4S0IL.

f: attic or roof fan lactor such that £=1.0 if there is no attic or roof fan & f—0.75 if there is
an attic or roof fan [5].

Then the magnitude of outdoor mean temperature for our regions:

) SR A Y
Jordan Valley 23
The coastal region 19
 Region of the desert 20
| The mountainous region 16

['able 4.3 outdoor mean temperature

J-.'-.‘.".I:'II,..?I
win Unlvarslly |

ik ]| e |

> 4 AL

- e

48




4.2.3 Equation of load-

After the analysis of the climate of the area. and find all the constants and the valucs
that underlie the process of carrying air-conditioning account for any region, we achicved the
tellowing equations of convection, each according to the expense of the area to be carried

Jordan Valley Q=1U+A=((CLTD + LM) = K + (25~ 1)) — 6.4 = f)

The coastal region R =UsA+((CLTD + LM) » K + (25—T7) — 10.4 + f)
Region of the desert @=UrAe((CLTD + M) =K +(25—T) —64xf)
The mountainous region Q=U~Ax((CLTD + LM) + K +(25—-T,) — 134« )

Table 4.4: equation of load

4.2 Couling load due to Infiltration:

Infiltration is the flow of outdoor air into a building through cracks and other unintentional
npenings and through the narmal use of cxterior doors for entrance and egress. Infiltration ig also
known as air leakage into a building.

They are many ways to find or caleulating the magnitude of infiltration. one of them is
could cracking method, where is based on length of the crack or the perimeter of the window or
the door, so we use this way because it is very accurate,

The heat loss due infilteation Qt. f, is caleulated as follows:

V'FL

ot.f = (L) (hi = hy) (45)
LT,

Where is:

hy: Inside enthalpy of infiltrated air in [:—;J

h,: outside enthalpy of infiltrated air in (EJ
Ving iThe volumetnc flow rare of infiltrated air in (?]

: o B
v, ¢ Specifics volume m{k—g,}




Then we can find the magnitude of Vipe by using the equation:
Vinp = Vp + L (4.6)
Where 18 ¢

L: crack length of meter,

F 1!. 3
Jordan Vallcy 0t.f = (_;E]* (h; — 38.25)
Ving B
The coastal region QeSS ( s )* (b —41.5)

_ ) § i
Region of the desert Qt.f = [.ﬂ) * (h; — 35.5)

Vi

The mounlainous region

QL[ = (V:") + (h; — 35.875)

4]

Table 4.5; equation of Infiltration load

4.4 Cooling load due to venfilation:

Ventilation air is air used to provide acceptable indoor air quality. It may he composed of
forced or natural ventilation, suitably treated re circulated air, transfer air, or an appropriate
combination, Ventilation includes the intermational introduction of air from the oulside into a
building ; it is further subdivided into natural ventilation and forced ventilation : Natural
ventilation is the flow of air through open windows . doors grilles , and other planned building
cnvelope penetralions , and it is driven by natural and/or adificially produced pressure
dilferentials Forced ventilation , is the intentional movement of air into and out of a huilding
using fans and intake and exhaust vents, it is also called mechanical ventilation.

We can find the magnitude of ventilation by determining type space such as bathrooms |
Yitchens, ete. then from lable (4-6) in heating and air conditioning we can find numhber of air
change per hour , then use equation :

0= (;::rﬂ) #pecp s AT (4.7
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Where 1s :

V: volume of room.
N: number of air change per hour,
p: Density of air
Cp : specific heat at constant pressure
AT:dilreence in temperature.

Thraugh our study , and after conducting the tests and calculation crisis , we were able to
rcach the following equations :

Table 4.6: equation of ventilation Inad:

Jordan Valley Q=Va+N=3472210 1 (23-T)

i The coastal region Q=V*N=3472%10"=(19-T))
Region of the desert . 0 =_V «N=3472+10" 2 (20—T))

The mountainous region Q=VeN+3472+10 = (16 -T))
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Conclusion:

Solar and wind energy is available in most of Palestine , and the process of creating maps
of of the arca of Palestine are very imporrant and effective tools to evaluate the potential use of
solar energy . wind speedmaps are very impoertant for planning future stralegics on the best use
of available resources . and efforts in the praduation project is the first step in the development of
reliable solar and wind energy resource map of Palestine . Effort should be made to include
additional data available to Palestinian meteorically department in order to increase accuracy . In
addition ., it can provide data and maps available to the internet using a software user interface
{hat enables ngers to the official transfer of power to evaluate the proposed system he mslalled in
any location .

Through this project it was possible to build maps of climate that can be utilized to
determine arcas with high temperaturcs in order to be used in many ways to save energy, most
notably the abusc for heating using solar energy, in addition to its yse in providing hot water for
buildings .

The maps of wind speeds that were obtained indicate that there are large arcas
of Palestine of the wind speeds fast enough to generate clectrical energy | and it 1s
recommended to exploit these resources.
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Appendix

Table 4-6 Number of air change per hour in residences and commereial application

Type of Room or Building | No _of Air Change per Hour |
Rooms with no windows or exterior doors 0.5

Rooms with windows ar exterior doors on one side 1
anlv

Rooms with windows or exterior doors on lwo sides 1.5

Rooms with windows or exteriors doors on three 2
stdes
Entrance halls e

Factories , machine shops 1-1.5

Recrcation rooms | assembly rooms , gymnasiom b5

Homes . apartments , offices 1-2

Classtooms , dining rooms , lounges . hospital roums |
kitchens , laundries ballrooms , hathrooms

| Stores, public buildings 2-3

Toilets . auditorium 3

Tahle 9-3 Approximate CLTD values for sunlit roofs:

Solar Time Roofl Construction
Light Medium Heavy
10:00 5 gt b
11:00 12 [ERE G
| 1200 19 ; 0
13:00 25 8 2 ]
14:00 29 14 5 |
15:00 3l 19 &
16:00 31 23 L0
17:00 29 25 12
18:00 24 26 14
19:00 19 28 15
L 20:00 11 22 16 |
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TABLE 9-1 cooling load temperaturc difference (CLTD) for sunlit roofs C

BIENLL .,H.qu.m
tT L ET ks Ex T = BT .mu T it ¥ g -] G a7 i EL ¥E o LT it [ 2 e o
.I_.E.._nnn,..mm..mnﬂﬂ..nnn.mj.nmﬁ.:ﬂ”.qmmmﬂﬂn.,:wnﬂ.

R I sl st]lslstlw!lcglelsls Tl ot g 2 4 ) £ FE L3 L et ) 5¢ | 2T | &I 088 IR 300 ||
m OIS Ore
0 e T I A T R I e e I Z 5 5 § 3 % (T | 5% [ §T | 5T Bl D PR mns o5 | |
L L U
(IR ) o)y w3
s meaa:
b ¢ 1 1 ¥ | LT 6L | OF -1 I ST iz 81 E11 =1 5 E 3 b b1 A 3 0T Tl |31 4 H eme1at i
FIETR G
e amtetu il wiel#lalalnld slel vlsle]l g lolbaal &1 er g N mwyene ()
HEmAT
...__r-h_.lu.r_,_..__.r

BT | 2 qrlsrypob l el tilese | el 6T | €T | T § £ = £ . [ § £ IT 5T | ¥ Tt P S |
il
St lel stler il leelaelwlomla elslz]lals E | €| % |2 |0 |er zxep A bampre e ¢
WAL LN N

£ 2 i} (4} gt LT 4 1 S% L it IT 2 gl & E i- b E: - £ I { L Si0°0 L
BOOTIRED

Wy 1
=B Willls s
CE It i &l oL 3" LS i DE 31 -1 T £T E El g L5 T A I £ [ i 11 s B metas Ot
21000
Lot teyerisrfreleloplov]eclot]lielse sl ¢« Tl ie= | =gl ¢ gl & A owng 11 L
MEnEm w57
3 5 L =T TE EC | && 55 I [ T ] §5 sk | 52 £l 5T H £ T - 2= I- 2 T 13 ERE G | TR P S
OO RS (1
0L I} ump g
L1 € Sl rjotlsrlglec|lalalwlealor nlia 6L JIT | E | 2- | &1 7-] =11 | g 7 1] Wbedeags paggi)
Sl 7 popualin R,

kel ctlselocJor o [er e (st ot [ex]zt &1 )an ¢ [al¢TsTsTv lelein ussan e -
T l mwmudRsg e

55




g IR
e o e Tk £
- L=

3 O A

=
s
et
=]

L
= e SH

el provERaR)
L s O L
g =i

s @L< eyt (1

=
]
¥
oy
-
i
=

fi ¥Mix - B & EF

A i | e

[ st et 8 El &1 | SESE

=
3
4|

4

o U | BT

e
£l

Arad
v TWISCL
RO
t g |9l 8§ TlEsl meepeamOd |

(Es
pL P s R
¢ = lrle o olmis wssgpE

56



References

[1]- Surfer Home ,golden Surfer 8 www.ssg-surfur.com, 24 Tan 2012,

[2]- ANSIFASHRAE Standard 55-1992: Thermal Environmental Conditions for Human
Oceupancy, American Society ol lleating, Relrigerating and Air-Conditioning Engineers, Inc..
Atlanta, GA, 1992

[3]- burnidity ratio of air http:.-’a'www.engineeringtmlbcx.unmr"huluidil;r -ratio-air-d 686.himl. 24
Jan 2012
[4]- C.Michael Hogan.. Akiotic factor, Encyclopedia of Earth. eds Emily Monosson and C.

Cleveland. National Council for Science and the Fnvironment. Washington DC. 2010

[3]- Mo Alsuad and M Hammad heating and air conditioning for residenral tuildinings
National Library Department Cataloging .Jordan 2007,

|6] — ASHR A Psvchrometric caleulation, Ehumidity ratio of air.
htm:;'fwww_s:ugartc::h.u:u.za."psy-:hn:--'indu:x.php. 24 Jan 2012

57



	1Assessing the climate in palestine for air conditioning.pdf
	07 002.pdf
	07 003.pdf
	07 004.pdf
	07 005.pdf
	07 006.pdf
	07 007.pdf
	07 008.pdf
	07 009.pdf
	07 010.pdf
	07 011.pdf
	07 012.pdf
	07 013.pdf
	07 014.pdf
	07 015.pdf
	07 016.pdf
	07 017.pdf
	07 018.pdf
	07 019.pdf
	07 020.pdf
	07 021.pdf
	07 022.pdf
	07 023.pdf
	07 024.pdf
	07 025.pdf

	2Assessing the climate in palestine for air conditioning.pdf
	07 026.pdf
	07 027.pdf
	07 028.pdf
	07 029.pdf
	07 030.pdf
	07 031.pdf
	07 032.pdf
	07 033.pdf
	07 034.pdf
	07 035.pdf
	07 036.pdf
	07 037.pdf
	07 038.pdf
	07 039.pdf
	07 040.pdf
	07 041.pdf
	07 042.pdf
	07 043.pdf
	07 044.pdf
	07 045.pdf
	07 046.pdf
	07 047.pdf
	07 048.pdf
	07 049.pdf

	3Assessing the climate in palestine for air conditioning.pdf
	07 050.pdf
	07 051.pdf
	07 052.pdf
	07 053.pdf
	07 054.pdf
	07 055.pdf
	07 056.pdf
	07 057.pdf
	07 058.pdf
	07 059.pdf
	07 060.pdf
	07 061.pdf
	07 062.pdf
	07 063.pdf
	07 064.pdf
	07 065.pdf
	07 066.pdf


