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Appendix A : Equipment Operation Parameters:

BlSlaal) zald i (e (abaial) () ad) &l AT jualiad Lasaall) cilival gall

1- Evacuated Tube Collector Type(71) Parameters

Number in series

Collector area

Fluid specific heat

Efficiency mode

Flow rate at test conditions

Intercept efficiency

Negative of first order efficiency coefficient
Negative of second order efficiency coefficient
Logical unit of file containing biaxial IAM data
Number of longitudinal angles for which 1AMs are provided
Number of transverse angles for which IAMs are provided
Inlet temperature

Inlet flow rate

Ambient temperature

Incident radiation

Incident diffuse radiation

Solar incidence angle

Solar zenith angle

Solar azimuth angle

Collector slope

Collector azimuth

(Y ) )il jaad)

:(TRNSYS)
1 -
12 m? (optimised value)
4.19 kJ/kg.K
2 (optimised Value)
3 kg/hr.m?
0.7 (default)
9 kd/hr.m2.K (Reference Model)
0.03 kJ/hr.m2.K?(Reference Model)
60 (default)
5 (default)
5 (default)
°C (Storage tank cold side temperature)
165kg/hr

Input from weather data

0 Degrees (optimised)
90 Degrees (optimised)

2- Auxiliary cooler Type (6)

Rated capacity 21000
Specific heat of fluid 4.19
Inlet fluid temperature

Inlet flow rate 800
Control function 1
Set point temperature 25
Overall loss coefficient 0

Temperature of surroundings

(Y o) "L)‘RJ;LA\ :_).LAAS\

kd/hr  (optimised)
kd/kg.K
°C (Chiller outlet cooling water)
ka/hr (optimised)

°C (optimised)
kd/hr. K (default)
°C (Input from weather data)

3- Hot water storage tank Type (4a)

Fixed inlet positions 1
Tank volume 2.0
Fluid specific heat 4.19
Fluid density 1000
Tank loss coefficient 0.6
Height of node-1 0.1

Yyv

default
m® (optimised )
klkg.K
kg/m?3
kd/hr.m?.K (Referenced)
m
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Height of node-2 0.1 m

Height of node-3 0.1 m

Height of node-4 0.1 m

Height of node-5 0.1 m

Height of node-6 0.1 m

Height of node-7 0.1 m

Height of node-8 0.1 m

Height of node-9 0.1 m

Height of node-10 0.1 m

Auxiliary heater mode 1 (off)

Node containing heating element 1 1 (top most element)

Node containing thermostat 1 1 (top most element)

Set point temperature for element 1 0 (off)

Dead band for heating element 1 5 delta °C (default)
Maximum heating rate of element 1 0 kd/hr - (off)

Node containing heating element 2 1 (top most element)

Node containing thermostat 2 1 (top most element)

Set point temperature for element 2 0 (off)

Dead band for heating element 2 5 delta °C (default)
Maximum heating rate of element 2 0 kd/hr (off)

Not used (Flue UA) 0 W/K (not in use for storage tank)
Not used (T flue) 20 (not in use for storage tank)
Boiling point 100 °C

Hot-side temperature °C (Collector Outlet water Temperature)
Hot-side flow rate 165 Kg/hr

Cold-side temperature °C (Chiller Outlet water Temperature)
Cold-side flow rate 150 Kg/hr
Environment temperature °C(Input from weather data)

NARRAR) [EFNOUESTN]

4- Chiller Type (107)

Parameter Value Unit
Rated capacity 12660 kJ/hr (design)
Rated COP 0.6 - (Referenced)
Logical unit for S1 data file 40 (default)
Number of HW temperatures in S1 data file 5 (default)
Number of CW steps in S1 data file 8 (default)
Number of CHW set points in S1 data file 7 (default)
Number of load fractions in S1 data file 11 (default)
HW fluid specific heat 4.19 kd/kg.K
CHW fluid specific heat 4.19 kJ/kg.K
CW fluid specific heat 4.19 kJ/kg.K
Auxiliary electrical power 220 kd/hr (Referenced)
Chilled water inlet temperature °C (chilled water outlet from Cooling coil)
Chilled water flow rate 250 kg/hr  (optimised)
Cooling water inlet temperature °C (Cooled water outlet from cooling tower)
Cooling water flow rate 800 kg/hr (optimised)
Hot water inlet temperature °C (Hot water outlet from storage tank)

YYA
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Hot water flow rate
CHW set point
Chiller control signal

150
6.667
1

5- Cooling Coil Type (32)

Humidity mode

Logical unit - water corrections
Number of water flow rates
Number of water temperatures
Logical unit - air flow corrections
Number of air flows

Logical unit - air temperature corrections
Number of dry-bulb temperatures
Number of wet-bulb temperatures
Fluid density

Fluid specific heat

Rated volumetric air flow rate
Rated volumetric liquid flow rate
Total cooling capacity

Sensible cooling capacity

Fluid inlet temperature

Fluid flow rate

Inlet air temperature

Inlet air flow rate

Inlet air pressure

Air-side pressure drop

2
52
3
3
53
7
54
7
6
1000
4.19
200
0.3
9000
7150
7
250

300
1
0

.(Y A ‘\)J\."nl..d\ :J.\AA.A.“

6- Controler Type( 2b)

No of oscillations permitted
1st stage heating in 2nd stage?
2nd stage heating in 3rd stage?
1st stage heating in 3rd stage?
1st stage cooling in 2nd stage?
Temperature dead band
Monitoring temperature

1st stage heating set point

2nd stage heating set point
3rd stage heating set point

1st stage cooling set point

2nd stage cooling set point

P O O O U

0.5

20.65
28
(Y Y )il ; jaaal)

Yva

kag/hr (optimised)
°C (default)
(default)

(Y )il jaad)

default -% relative humidity

(default)
-(default)
-(default)
-(default)
-(default)
-(default)
-(default)
-(default)
kg/m?®

kd/kg.K

I/s (optimised)

I/s (default)
kJ/hr (optimised)
kd/hr (optimised)
°C (Chilled water from chiller outlet)
kg/hr
Fan outlet air
kg/hr (Fan outlet flow rate)
atm (default)
atm (default)

(default)
No heating
No heating
No heating
cooling
Delta °C (optimised)
Room air temperature

°C (optimised)
°C (optimised)
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7- Pumps Type (3b)

Maximum flow rate 0404 ka/hr
Fluid specific heat 0.004 °C
Maximum power 44

Control signal 4.0 (default)

(Y ﬂ)cﬁAL.d\ k)

Appendix B: World and EGYPT Solar Energy Maps with Solar Insolation.
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Appendix C: History of Solar Thermal Cooling Systems Development
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Appendix D: History of Experimental Studies For Solar Thermal Cooling Systems .
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ABSTRACT:

The research is concerned with the study and calculation of renewable energy
flows (Renewable energy Flows), which is the amount of renewable energies
generated within residential buildings to provide thermal comfort for occupants
using renewable energy technologies and the amount of savings in the usual
electrical consumption, and this is achieved by studying the scenarios of
examination and testing the efficiency of those technologies producing renewable
energy, In order to propose sustainable solutions within acceptable economic cost
limits, using parametric design programs such as TRNSYS. In this research we
will identify the most important determinants and strategies emanating from the
digital revolution that help to Ghalal optimized for renewable energies within the
residential residential buildings under study, the study was divided into three
sections and six chapters as follows:

Theoretical study:

The first part (integration of renewable energies and sustainable environmental
design in residential buildings): It consists of two chapters and includes
theoretical study and the goal of this section is to create a database and an
overview of the field of research to enable the study objectives through:

Chapter One (New and Renewable Energies)

The first chapter deals with the study of the systems and types of renewable
energies, through the definition of new and renewable energies and their
importance, and identify the sources of new and renewable energies and their
practical applications, and then the strategies and policies of the Egyptian state
towards the use of new and renewable energies by studying the situation of
traditional energy in Egypt and what is the energy crisis in Egypt The reasons for
moving towards new and renewable energies and then come a presentation of the
sources of new and renewable energies in Egypt, and study the obstacles and
challenges of the state towards the optimal use of new and renewable energies
and the presentation of achievements and initiatives This chapter ends with
practical examples of the use of new and renewable energies in Egypt in various
fields.

Chapter Two (Sustainable Residential Buildings):

The second chapter deals with the principles and principles of environmental
design of residential buildings, where it is considered an approach to achieve
sustainable development by identifying the concept of sustainable development
in general, then the concept of environmental design of residential buildings, a
presentation of strategies for the process of environmental design of residential
buildings, and then study the rate of high electrical consumption in residential
buildings and the extent of contribution The residential sector in the possibility
of providing renewable energy and reduce carbon emissions and activate modern
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technologies for renewable energies through the application of one of the most
Important modern environmental architectural trends, which is the direction of
building modern technologies To study the most common renewable energies
technologies in the home and study the strategies and mechanisms to apply this
trend to residential buildings, and then to show examples of existing buildings
and residential complexes global sustainable adoption of renewable energies
technologies in contemporary residential buildings, in order to open a wider
future In how to deliver a sustainable, contemporary and energy-efficient
residential product. And draw conclusions and lessons learned from them for
application in Egypt.

Analytical study:

Part 11: (The role of digital technology and renewable energy technologies in
providing thermal comfort in residential buildings):

This section consists of two chapters.

Chapter Three (Solar Thermal Cooling Systems):

In this chapter of the research is the integration of modern technologies of
renewable energies that provide thermal comfort within residential buildings, and
Is considered one of the most important of these technologies, solar thermal
cooling systems, and study and identify and address the most important reasons
that led to its selection for subsequent applied study, in successive steps
Presentation of the concept of air conditioning, the concept of thermal cooling of
air by solar energy, a historical overview of solar thermal cooling systems and
stages of development, and previous studies of the development of solar thermal
cooling systems (global examples) and then deals with the position of the cooling
system Solar thermal of the International Energy Agency plan IEA Road Map)),
and what types of solar thermal cooling systems, analysis and comparison
between them to choose the best for use in applied study.

Chapter Four (Simulation Methodology and Applied Study Preparation):

This chapter deals with the study of computer programs used in simulations of
renewable energies in buildings through the definition of the concept of
simulation and modeling and a presentation of the most important natural
simulation programs used recently and then identify the program (TRNSY'S) used
in the study of simulation and the reasons for choosing the case and examples of
the uses of the simulation program (TRNSY'S) What are the limits of the study of
digital simulation, definition of data and inputs for the application model of the
program (TRNSYS).
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Applied Study:

This section deals with the applied project, which is a practical analysis of the
results of simulation and the development of a methodology for comparison and
analysis and then present the most important results and explain the reasons for
increasing the efficiency of renewable energy within residential buildings, where
this section deals with the development of an integrated digital methodology to
achieve integration and integration of efficiency in the design of the outer shell
suitable for the housing unit And efficiency in the generation of renewable energy
to achieve thermal comfort within the housing unit through:

— Alternatives to digital technology used to calculate energy flows and
emissions.

— setting the standards used to raise energy through inputs.
— Formulation of the proposed application model.

This section includes two chapters that provide applied study and ultimately aim
to draw conclusions and come up with important academic recommendations in
the research field under study, and deals with two chapters as follows:

Chapter Five: (Natural simulation of energy inside residential buildings in the
case of applied study using computer):

This chapter deals with the methodology of the applied study and its objectives
and the reasons for choosing the sample of the applied study, and the natural
simulation of energy consumption in buildings, and then the definition of the
sample of the applied study through the characterization and presentation of
models of housing units sample of the applied study. Surface and repeated
according to the variables of the first stage of the simulation process before the
integration of solar thermal cooling system with residential units, and the second
stage special design of solar thermal cooling system that works with absorption
technology Achieve through the variables of the second stage of the simulation
process after the integration and integration of solar thermal cooling system
housing units with the most suitable design for the outer shell.

Chapter Six: (Results - Recommendations):

In this chapter, the main findings of the research are presented in addition to a set
of academic recommendations calling for further research studies in the field of
simulation of energy production and sustainable environmental design.



