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Absiract

In this project we design air condition system which simulates the heating ventilation and
sir conditioning (HVAC) Syztem, and we have been laken in consideration the cost of build this

svstem the lowest possible costs.

During this project we will build a control system working to contral of temperature,
pressure, and ventilation and monitoring the system by using BMS system, the control sysiem

depends on the sehisors and actuator that we choose.

We will to build control system for temperature in the Room, by using mathematical
aperation on the BM$ system, when (he temperaturs in the room is less than the set value and the
remperature of air in autdoor less than the set value the heater is on by using Pulse Width

Modulation (PWh.
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! Overview

In this chapler we will talk abao the project and the objectives, and make a review
“tures for previous project work with the system, in addition we will explain some of HVA(C

—oncepts which we will use within this project.

In this section we sl the parameters which we need 1o control with i and clement of

onirel system 1o show where HVAC contrel required.

Definition of HVAC system

HVAC abbraviation of (Heating Ventilating and Ajr Conditioning) it is technology of
adoor air quality it's used o reach comfort environinental, By this Technology we control in

Hperature, humidity, pressure and change air per hour,

The HVAC systems are widely used [or they are very important cspecially in

Pharmacetical manufacinring,

Objectives

Control the temperature degres in the room (22 =C+ 2 (),
Control the positive pressure in e THem.

View the data in conipuler,

Make a calendar and schedule of svstam,

4




I+ HVAC Control System

In this section we will talk about control systers with explain why we need autornatic
control and whal parameters are controlled and show where HVAC cantrol required and set the

abjectives of the control system.

" Wy Automatic Controls?

The vapacity of the HVAC system is typically designed for the extreme conditions. Most
operation is purt loadfoff designed as variables such as solar loads. occupancy, ambient

temperatures. equipment & lighting loads ete. Keep on changing throughout the day.

L4.1 What is Paramefers are Controlled?

! Temperature: With our system the lemperature is eritical we must design the svstem to

provide (22 "+ 2°C).
= Ventilation: ASHRAE standard 62-1999: “ventilation for acceplable indoor air quality™

recommends minimum ventilation rates per person in the vecupied spaces.

In many situations, local building codes stipulate the amount of ventilation required for
somanercial buildings and work environments. The recommended value of outside air is typically

“OCEM for each eccupant.

I'he ventilation rates specilied by ASHRAL effectively dilutes the carbon dioxide and other
sataminates created by respirstion and other activitics; il supplies adequate oxveen to the

sccupanis; and it removes contaminants from the space.




I'lie vertilation rates greater iian recommended by ASHARE eriteria are sometime required

sntrolling orders and where cooling is not provided to offset heat gains.

% Pressure: Air moves from area of higher pressure 10 areas of lower pressure through any
available openings. A small crack or hole can admit significant amounts of air, if

thie pressure differentials are high enough (which may be very dillicult to assess).

Ihe rooms and buildings typically have a slightly positive pressure to reduce outside air

mliltration.

Ths helps in keeping the building clean.

i. Where is HVAC Controls Required?
Tn this project we distributad control system across three areas:

I, The TTVAC system aquipment and their controls located in the main
mechanical room, Equipment includes chillers, boiler, hot water generator, heal
exchangers, pumps eic.

7 The weather maker or the “Air Handling Units”™ which heat, cool, ventilaiz, or

filtar the air and then distribute that air to a section of the building. AHU is

Tocated in an open arsa exactly in roof top of the company building.

ii. Objectives of a Conirol System
Control system in this project is recovering the bllowing objectives:
1) Mainiain thermal comfort canditions.

21 Maintain optimum indoor air quality.

3} Reduce energy use.




Safe plant aperation.

To reduce manpower costs.
ldentify maintenance problems.
Efficient plant operation ta match the load.

Monitoring system performance.

Elements of a control system

HVAC control system in this projeet has four basic slements: sensor. controlier,

controlled device and source of energy.

Sensor measurss actual value of controlled variable such as temperature, pressure or
flow and provides information to the controller.

Controller receives input from sensor, pressure the input and the produces intelligent
autput signal for controlled device,

Controlled device acts 1o modify controlled variable as directed by controller.

Source of energy is needed to power the control svstem use either an electric power

supply.

= 4]




LE Time Table
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semtification of project
a2

Desfting a preliminary
pemect proposal

Tahle 1.1: Time Table “First Semescer™

Eoduciion about the
gemsect (Chapter 1)

emeral description

e project (Chapter2)

Elextrical and
Mechanical theory and
@esien (Chapter 3,
Lhapter 4 )

Table 1.2: Time |able “Second Semester’’




1.6 TLiteratonre Review

LAl First Literature

“Building HVAC Systems Cuntrol Using Pawer Shaping Approach”

2016 American Control Conference (ACC) Boston Marrioll Copley Place
July 6-8, 2016, Boston. MA_ TISA
V. Chinde, K. €. Kosaraju, Atul Kelkar, R. Pasumarthy. S. Sarkar, N.M. Singh

Abstract

Ihis Titeratore discuss the theory information about LIVAC system and when we use it . and the

sontroller design uses PBrayion-Moster formulation for the system dynamics wherein the mived

sotential function is the power funetion.
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1.6.2 Sccond Literature

“Design of an Improved Single Neuron-Based PI Controller for an HVAC System in a
lest Room™

2 U8 International Workshop on Hducation lechrology wnd Training & 2008 Inlernational
orkshap on Geoscience and Remote Se nsing
anbo Bai. Hong Xiao, Tianyu Zhu, Wei Liu. 11.:111-“1113 Yang, Guoling Zhang
ollege of Mechanical and Elcctrical Engimeering Hﬂ'lﬂl Uniy ersity
-hangzhou, Jiangsu, China

Abstract

This paper presents an improved single neuron based aduptive Pl controller desismed for regulation

cating , ventilation and air condition , (he propartional coefficient of the neuron cen be adjusted in

=altime based on a single nenron.
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2.1 Overview

In this chapler we insert the most equipment, which may be component for HVAC
svstem clarification it is characteristic, functions and how to operate it, and we talk aboul

the methods and rypes of control in HYAC system.

1.2 Heating Source Components

Heating sysiems help to ensure the thermal comfort of the inhabitants of buildings by

meeting the heal demand created by heat transmission and ventilation losses.

221 liealt Pumps

Heal pumps are just two-way air conditioners during the summer. an air conditioner
works by moving heal From the relatively cool indonrs to the relatively warm outside. In winter.
the heat pump reverses this trick, scavenging heat from the cold outdoors with the help of an
clectrical system, and discharging that heat inside the house. Almost all heat pumps use [orced

warm-air delivery systems to move heated air throughout the house.

Heat out & Heatin
" o .
g —2 =
c 5
d
I, I —
i
) >
G i
| —

Figore (2.1) Heat Pump
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There are twa relatively comman types of heat purps. Air-source heat pumps use the

outside air as the heat source in winter and heat sink in summer. Ground-sairoe (also called
geothermal. GeoExchange, or X)) heat pumps gel their heat from underground, where
=mperalures are more conslanl year-round. Air-source heat pumps are far more comemon than
ground-source heat punps because they are cheuper and easier o install, Ground-source heat
pumps. however, are much more efficient, and are frequently chosen by consumers who plan to
remdin in the same house Tor a long time, or have a strong desire to live mare su stainahly. How
0 determine whether & heat pump makes sense in your climale is discusead further under “Fuiel

Opgions:™ [17

122 Boilery

Builers are special-purpuse water heaters. While furnaces carry hear in warm air, boiler
systems distribute the heat in hot water, which gives up heat as it passes through radiators or
ser devices in rooms throughout the house. The cooler water then retumns to the boiler 1o be
eheated. Hot water systems are often called hydraulic systems. Residential boilere generally use

sstural gas or heating oil for fuel. [1]

Botlers have several strengths that have made them a commun festure of buildings. They
s=e § Jong life. cem achieve efficiencies up 1o 95% or preater, provide an effective method of
w==ing @ building. end in the case of steam systems, reguire little or no pumping enerzy.
Semever, fuel costs can be considerable, regular maintenance is required, and if maintenance s

seSayed. repair can be costly, [2]

Figure (2.2) Boiler
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213 Fleetric Resistance Heating

Iinergy is converted to heat. However, most clectricily is produced from coal, gas,
or gil Electric resistance heating is 100% energy clficient in the sense that all the
incoming electric generators that convert only about 30% of the fuel's gnergy into
electricity. Because of electricity generation and transmission losses, electric heat is

often more expensive than heat produced in homes or businesses that use combustion

appliances, such as natural gas. propane, and oil furnaces.

Eleetric resistance heating may also make sense for & home addition if It is nat

practical to extend the existing heating system to supply heat 1o the new addition. |3]

Electric resistance heat continues 1o be a popular choice with consumers and
commercial users for good reason. [t is affordable. efficient, clean, and comlortable, to
name just a few of its many qualities. Moreover, ERH is uniquely situated (o assist in the
deployment of greater amounts of electricity penerated from renewable £Mergy Sourees
ke wind and solar power. As with the electric Car, consumer consciousness surraunding
the use of clean electricity Is growing exponcntially, and it is reasonable to think tha

favorable allitudes toward electric heating will grow accordingly.

It’s 2asy Lo see why the future of electric resistance heating is so bright because it

provides small and large-scale solutions for many of the world’s energy challenges. [4]

.

¥
i

-
i
i
i
b |
]
4
,

-.Hl.'mh_;..i.hu.-phtlﬂ-il

I.H_":l..

Fivure (2.3) Clectric Resistance
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2.3 Air Distribution System Componenis

Air-distribution systems include air handlers, duetwork. and associated
components for heating, ventilating, and air-conditioning buildings. They previde fresh
alr o maintain adequate indoor-air guality while providing conditioned air o offset
heating or coeling loads, Their many components need Lo operate in unisan Lo properly
maintain desired conditions. They use relatively lurge ampunts of energy so applying
smarl uperational stratepics and good maintenance practice can significantly reduce

energy conswmption. | 3|

23.1 Duciwork

The ductwork that is used 1o achicve the delivery of air from the equipment to the room
can have a great impact on comfort in the room. The capaeity of a duct to carry air is alfecied by

the resistance within the ducl

[he success of a design in either flexibie duct or rigid duel depends upon the faithiul

sxecution of the desipn during installation. [6]

Figure (3.4) Duc
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Henefits of Properly Designed & Installed Duet System [7]

Adequate air fTow,

Less conditioned air leakape.
Smaller, less expensive equipment.
Longer equipment service life.
Healthier, safer indoor air quality.

Greater comfort lor accupants,

Air llandling Unit

An Air Handling Unit (most of the times abbreviated to AHUN, or Air Handler, is
a central air conditioner station that handles the air that, usually, will be supplied into the

buildings by the ventilation ductwork (connected to the AHL),

Handling the air means that the air will be delivered into the building spaces with
thermo-hygrometric and IAQ (Indoor Air Quality) treatment. The sccuric v ol the
treatment will depend from the specificity of cach project (offices. schools, swimming-

pools, laborataries, factories with industrial processes. elc.

This means, the Air Handling Unit treat the air by filtering, cooling and/or

heating, humidilying and/or dehumidifying.

There are several Lypes of Air Handling Units: Compact, Medular, Residential,
DX integrated, Low Profile (ceiling). Packaged, Rooftop mounted (typically on the roafs

of buildings, with special weather protection), ete. [8]

14



A Damper Centrifugal Fan Supply Damper
|
e vy Hol Wate My by Hioa 'f.n""!“l'
Figure (2.5) Air Handling Unic
Components;

Some of the most known companents are: [8]

* Fans (Plug Fans, Double Intet, Single Inlet. Axial, cte.

Sutside Air (O/] Heating Coil

Reheating Coil Supply Air

Filters (Plate Filters, Bag Filters. Compact Filters, EPA Filters, HEPA Filters, ULPA
Filters, and Carbon Filiers),

Cooling/Healing Coils (water/steam/Direct Expansion DX/electric/pas firad),

Heat recovery systems (cross flow plate heat exchangers, cross flow plate heat
exchangers, heat wheel/rotating heat exchangers, run around coils and heat pipes,
ele,

Humidifiers (Adiabatic/Fvaporative Pad, non-pressurized Srcam, pressurized steam).
Dehumidifiers (DX coil, desiceant rator).

Ultraviolet UV disinfection lamps,

Photo catalytic oxidation (PCO} air cleaners.

Sound altenuators.

Mist/Droplet eliminators.

Dampers.



=4 Delivery Component

Diffusers, registers and grilles are at the end of ducts and serve as the distribution
equipment to the conditioned space. The purpose of these mechanical pieces of cquipment
5 to provide thermal comfont for the accupants of the space or to provide proper thermal

conditions suitable for the equipment in the space.

4.1 Diffusers

Are defined as air terminal devices that distribute conditioned air in various
directions through the use ol'its deflecting vanes. It is designed 1o promote the mixing of
conditioned air with the air already in the space. It is important to properly mix the
conditioned air into the space, in order to provide cooling/heating and to distribute fresh

gir to the entire space and to avoid stagnant air in the space. [9]

. |
I

o e e _ﬂ_‘____' |

= il

Figure {2.6) Diffusers
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242 Grilles

Are delined as air devices that consist of an opening with a covered grating or
screen, Grilles are often used 1o retumn air back to the fan or to exhaust air from a space.
Grilles are not typically used Lo supply air becanse there is an inabilily to accurately

control the amount of air being supplied. [9]

Figure {(2.7) Grilles

247 Repisters

Are simply grilles with a damper that is used to restrict the amount of air flow
seawired to be returned, supplied or exhausted. [9]

Fipure (2.8) Registers

B |
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HVAC Controls

The contral system in the Healing. Ventilating, and Air- Conditioning (HVAC)
system can have a significant impact on the building’s comlort and energy consumption.

The confrol system manages the flow of hear, cooling, and ventilation throughout the
building.

Crontrolber

Sl point J c

Senanr

.4
-4

N.\
=Ny

'
/ Sugply Adr Tempe ranire
\_\ (Contobay Varmbie)

Figure {1.9) Simple Heating Syvstem

2.5.1 Theory of Controls
Hasically there are two Lypes ol controls viz open and close loop control.

Figure (2.10) below illustrates & basic control loop for room heating, In this figure the

thermaostat assembly contains both the sensor and the controller. The purpose of this control
wop i5 to maintain the controlled variable (raom air temperature) to some desired value,
called a set point. Heat energy necessary Lo sccomplish the heating is provided by the madiator
and the controlled device is the 2-way motorized or solenoid valve, which controls the flow
# hot water to the radiator. [ 10]

g o
f zom Thamnodal incorporating
M= dmment @nd confrol|
T ’/,. seriang slame B fm“’
Vawe Adywtor or J',-"f‘
Coniroled Dav s
= =

§r

Figure (1.10) Room Temperatore Control
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2.5.1.1 Open Loop Control

A comtrol loop where the sensor is measuring something other than the
controlled variable. Changes to the controlled device and process plant have no direct
impact on the controlled variable. There is an “assumed” relationship between the

property that i3 measured and the actual variable that is being controlled.

An open-loop contrnl system does not bave a direet link between the value
of the controlled variable and the controller: there is no feedback. An example of an
open- loop control would be if the sensor measured Lhe outside air temperatire and the
controller was designed to actuate the control valve as a function of only the outdoor
lemperuture. The variable (in this case, the supply air lemperature or perhaps the
temperature of the space the sysicm served) is not transmited to the controller, so the
controller has no dircet knowledge of the impact that valve modulation has on these
temperatures modulating the valve.

Another way of defining an open-loop is W say that changes to the
controfled device (the control valve) have no direct impact on the variable that is
sensed by the controller (the outdoor air lemperalure in this case). With an apen-loop
control system, there is a presumed indirect connection between the end-result and the

variable sensed by the controller.

If the exact relationship between the owtdoor air temperature and the
heating load was known, then this open-loop control could accurately maintain a
constant space temperature. In practice. this is rarely the case and. therelore. simple

open=loop control seldom results in satisfactory performance [11).

Tewwormbuics smwikched off

CFh |
Tane Waidtk /
-\__‘w _ ;
_~
Swatched on

Time betwecn

rwilcking cycie

Timm

j—  ——

Figure (2.11) Relationship between Temperature &Time
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2.5.1.2 Closed Loop Control

A closed foop contral where the sensor is measuring the value of the

controlled variable, providing leedback to the controller of the effect of its action.

in general ask a question, does sensor measure controlled variable? IT yes

the control system is closed loop. if not the system is apen loop.

The purpose of any closed-loop controller is to maintain the controlled variable
at the desired set point. All controllers are designed o ke action in the form of an
output signal to the controlled device. The outpul signal 18 2 (unction of the error signal,
which is the difference hetween the control point and the set point. The tvpe of action
the controller takes is called the control mode or control logic, ol which there are three

basic types:
»  Two-position control
= Flpating conrol

e NMaodulating control

Almost all HVAC continucus control systems use closed control loops. [11]

25.2 Elements in any Control Loop

Controlled Variable: The property that is to be controlled, such as temperature,
humidity, velogity, flow and pressure.

Control Point; The current condition or value of the controlled variables set point, the
dasired comdition or value of the controlled variable.

Sensur: The deviee that senses the condition ar value of the controlled (or “sensed™)
variable

Sensed Vaoriable: The property (temperature, pressure, humidity) that is being
measured.
Usually the same as the controlled variable in  closed-loop
control systems.

Controlled Device: The device that is used to vary the outpul of the process.
20



plant, such as a valve, damper, or motor conrol.

* Process Plunt: The apparatus or eyuipment uwsed to change the value of the

controllad variable. such as a heating or cooling coil or fan.

« Controller: The device that compares the input from the sensor with (he sel
point, determines a response for corective action. and then sends
this signal to the controlled device.

« Control Loop: The collection of sensor, controlled device. process plant, and

controller. [11]
Comgamon
- Bnls Value oo
coniredlér il Heabng
=
e e |
—>4 Y e Congollr €————»  Acumt ————p PO ———
A
]
VB Terperahae
EEE D
Feedbach Gonsor ) 4

Figure (2.12) Closed loop fur Teniperature

24 Bailding Management System

Whkat is the BMS?

Building Management System which deals with control, parameter measureme

s central control of all building facilitics through one central station, [ 12]

Where the BMS is used: Building management systems are most commonly

plemented in large projects with extensive mechanical, HVAC, electrical systems.
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Why we use BMS system?
We use BMS system because many reasons:
o Possibility of individual room contral
» Fffective response o HVAC related complaints

s Mast commonly implemented to HVAC

What we need to make BMS system?

We need this component:
¢ Power Supply: The PS-24 is a power supply module that reguires 24 VAC or 24
YDC input power.[13]
s Automation Server: s Server cun perform all the key functions for engineering.

commissioning, superviging, and monitoring o aite, [13]

s 1/O modules: The input and output module that we need to make controlled system.

Figure (2.13) BM5 Muodules

What is the Software's that we need?

Serwcture Ware Building Operation

Smart Structure ™ solulion ¢nables you to monitor, measure, and oplimize your
Beiing's performance throughout its life eycle — saving energy while saving money,
Becsuce vou can't control what you don’t measure, Smart Structure solution facilitates the

Etenec and analysis of data from energy, lighting, fire safety and HVAC. [14]
22




Enterprise Server

Global view of the system the entire system, including all of the Automation Servers
and their associated devices, can be accessed and configured through the Enterprise Server.

[15

SmartStruxure Solution

©

©
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o

[
=
Power Supply Autamation Server Range of /0 modules

& -~

- Y

= Enterprisa Server

G

' s

\n

i Reporis Server WorkStation WebStation

Figure (2.14) Smart Structure Solution




How Docs BMS Work?
» System Interface an application lor the user allowing interaction with the
syatem.
e Master controllers Lo manage system lunctions and data flow,

* Field controllers to monitor input signals and deliver output signals in
response to logic calculations
» Field sensors that send signals to controllers, Controlled devices that receive

signals from controllers, | 16]
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Fipure (2.15) BMS Architecture
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Mechanical Design

1 Overview
12 Flowchart For Parameters Conirol
23 Mechanicul Calculation

5.8 Mechamical Design



3.1 Overview

How this system will be work and what procedure will be following ligure (3.1) and
fgure (3.2) show flowchart for the system. and by tracking this diagram we will be able

to identify an approach of this svstem.

3.2 Flowehart for Parameters Conirol

1} Monitoring the pressure: the pressure enters the room must be posilive and the oul
of the room must he negative; because the air flow transported fiom positive to

negative area.

J
l

ELelue 1 i |

Fipure (3.1) Flowchart of Pressure
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Monitoring the temperature: by temperature sensor we can moniler space, fesh
air temperatuee, With BMS by using actuators we can keep the temperature with

set value 22 C from foure (3.1) we can see if the space temperature less than or
greater than 22°C the system will take action by operating heater with refresh [un

or by refresh fan with retumn fan only | and we design the [wllowing flow chart to

cxplain this process.

/ Mogitoe T

Mo S Yes
i T

Fanizs ON

Heater = :
.
']
Fand ON F l-.I 25
'ﬂff‘ ON o 25
Fanlis Fani i
oN E;".I!I
- - l - ‘
TS Y
= &

Figure (3.2) Flowchart of Temperature
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3.3 Mechanicol Culculation

3,3.1 Data for Design

Before design we let Lhe airflow is | CFM and the dimension of duct is 10%10 cm

and the dimension of room is (30%50%20) em.

3.3.2 Equation and calculation

We can calculate the velocity of Air by:

] .. AbFlow
Veloclty of Air =

Wher=:
Airflow in (CFM) Area of

disct in (115

Arca of duct = length®width

Area of duel =100em” |

m = 10000cm*

Then the arca of duet is 0.01m’

Im=10.761°

Then the area of ducl is 0,107
Velocity of Air = %

Belecity of air 15 9.292 ft /min or 2.8959 M min

A1




We can calculate the Air change per hour by:

Arr [luw=6i

Where:

Airflow in (CFM) Room volume in (i)

Volume of room = width*length *height

Volome of oom = 30%50 =50
Volume of room = 100000 em’

volume of room is 3.3026 It

Air-[lowaD
Ares ol Duct

Velocity of Air =

1=60

Velocity of Air = Roam Yolome

&ir chanpe per hour = 18 CIF'M

W can caleulate the power of Fan by:

Power of fan = airflow  * Stalic pressure

Wi
Wekecity of Fan in (m/s)

Samic presser in (Pa, Nifm2)

(3



From figure (3.3) we can conclude the static pressue

RO el b ] 20 e
o 1 ! | 1 L )
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-
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L T 1 T L
i b1 | o0 b Cred i) 1300

Figure (3.3) Pressure Drop versus Air Flow Rate

Static pressure = 0.000204 1 86

Pawer of fan = Airflow * Static pressure
ICFM = 0.00475 m7fs

Airtlow =21 19.31 m*/s

Power of fan = 21191.31*0.000204 186
Power of fan =4.32 W,

W hen we search about Fan we found fan with power 3 W,

Wi i g |




3.4 Mechanical Design

Figure (3. 5) Front View for Design




4.1 Overview
4.2 Controller
4.3 Sensors

4.4 Actuators

Chapter Four

Electrical Design




4.1 Overviewn

In this chapter we will wlk about BMS system and eleptrical cireuil and
cantrol methods during this project. us we talked in previous chapter what parameter
we wanl Lo control and main component of this project. Now we will insert how who
we controlled with these parameter and what is the methods we followed (o keep set

value in this system.

4.2 Controller

The Auwomation Serveri- is server van perform all the kev fimetions [ur
engineering, commissioning, supervising. and monitoring a site but the Automation
server is not centroller but act as controller.|2]

In the BMS system the awlomation server represented CPU in PLC system
because that automation server needed also some equipment w eontrel and
monitoring like "power supply, /O modules, and ruck for feeding and commamication .

Figure (4.1} Automstion Server
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Tuble (4.1) Control Device

Name

Description

Module number

Power Supply

The PS-24 is a power supply
module that requires 24
VAC or 24 VDC input

pawer,

AUTMATION SERVER

can perform all the key
funetions for engineering,
commissioning, supervising,
and monitoring a sitc

UT-8/DO-FC4-T1

SXWPSZ4VX 10001

SXWASBXXX10001

8 Univenal Inputs & 4 Digital
Outputs (Form Cywith hand
pomtroliovemice

SXWUIRD4ITTO001

TB-AS-W1

TB-PS-W1

TB-10-W1

Terminal Buse AS
{ Terminal base reguired
for each Auromation
Server: AS-Bor AS-[)

SXWTBASWII000]

Terminal Bage Power
Supply (Terminal Base
required far each power

supply)

Ternminal Base VO
(Terminal Base required
for each 1’0 module)

SKWITBPSWI1 10001

SXWTBIOW]1 10001

Figure (4.2) Terminal Base




4.3 Sensors

Sensor is used to send actual values ol parameters in the process w BMS. in this

projeet we used group of sensor with varies fvpe. characteristic and [unction. At the follow

we show this sensor and its position in the system

4.3.1 Temperature Sensor

In previeus chapter we show that the most important parameter in HVAC system is

temperature .And we will to keep the lemperature in the room nearest to set value.

Table (4, 2} Temperature Sensar

| L
|
Sensor name Manufacturer Module nunber Type Position
Space temp. Sensor Schneider STX520 K11 Conditioned zone
i
Supply air temp. Sensor Schrieider STXS520 R1D Outlet AHU

Space and supply air temperalure Sensurs are used to measure conditioned space

temperature and supply air emperature for control and monitor with procedures show in

flowchart figure (3.2).

4.3.2 Pressure Sensor

used high pressure switeh to satisfy this statement.

Table {4.3) Pressure Sensor

‘ Sensor mame Munufacturer

Module number

The pressure in room usually slichtly positive pressure from vutdoor, because that we

Puosition

‘ Hizh pressure switch Kimao

1LGY 300 HCZ

[n and out room




4.4 Actuators

Bv send a control signal wo this device from BMS system we will able to control

the variable parameter, table (4.4) show the actuators in this project and a position in

this system.

Table (4.4) Actuators

Name ol sctuator Munufacturer | Madule number Pasition
Rettesh fan Pelta AfH13] 2m-smi2 In AL
Rerurn fen Hstar2 HOCYolsA In the Room

1

Heatelement

I the AHLUI




Chapter Five

Practical and Evaluating

Introduction

3.2  Experimental Result
5.3 Programming of BMS
5.4  Recommendations

3.5  Project Cost




5.1 Imtroduction

In this chapter provides experimental result and some recommendations from the work
learned from this project by using programming techniques and combinalion electrical parts, and

listing some goals hope to be aceomplished or al least unde; altention.

5.2 Experimental Result

I At the first when the svatem is runni ng the temperature sensor auiside the room read
the actual temperatire and compares it with the readmg temperalure sensor inside

room based on that the system run pump “chiller™ or heater,

[=d

While the svstem is running the differential pressure sensor comipare the pressure

inside the roam with outside the room, the system treating the pressure issuc.

3. For cooling we were using fans only, but we found that it was not achieving the
desired results, based on that we added the aluminium tube 1o passes the water for

fast cooling,

5.3 Programming of BMS

Al the end of project and the completion of the connection contral and power circuir

properly, we have run BMS System and graphic of this Project, to test the project and we have

run Modelling of HVAC system automatically and manual by using graphic interface the system

work as follows:




5.1 Interface for Program

This interlace for program in BMS to control and monitaring of HVAC system by
using push button for contralling and gages for monitoring.

Test Fresh Fan Test Return Fan  Test Pump Test Heater

L [

Fresh Fan Return Fan Pump Heatgr+

N y
S O 0O E

value

Temp Sensor! Temp Sensor 2 Pressure Gage Damper

Figure (5.1) Contralling of HYAC by using BMS
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5.3.2 Inputs and Outputs

I'he following figure is a spread sheet, we delined all the inputs and outputs for t
svslem and monitoring if the svstem is working or nol.

5 .G o8 T ey wadeheewdls LIT-HDTY-H
, N wa— —— e Wi ot [ VT mend
B terpma s S i
Ty
S TrepesvT il ey 1gid | i
i
) E - sFopmgo b FE w "
gl LAY
o
g e i Tt
il " i i -
."l ey L - ¥
f T
wilt meluttenaned e mehe pew Domms lacs Engith = &E i ekt

Figure (5.2) Spread Sheel
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el

5.4 Projeet Cosi
Table (8.1) Cogst Table

Name Numher of Cost Total
- part =
Pawer supply | 1250 1250
R Automation server I S b - S000m
Li-8/do-fe-4-h | 15005 | | 50w
_ Theas-w 3 300 my 00y
Femperatures sensor 2 200 40
Differcntia pressure sensor ] H0m 400w
Refresh fan ) I S0y iR
Retune fan ! S{ia Slin (
Cooling coil 1 | 80 180m
Heater | | 70m Tl
Mechanical ir-ﬂplume:'lmrinn | 300 SN
Elcetrical punel und squipment | I | 300r 3U0m iy
| Fotal | SN0




5.5 Recommendations

I. Companies and factories

"HVAC system which we have builtl maodelling of machine in this project we built
modelling of HVAC system, this system can implement on large area of industrial factory like
pharmaceutical industry or hospital. And we can replace Lthe central air condition to HVAC at

any building.

1. Development and FExpansion

In this project we built the system and run the modelling of machine and built monitor by
using BMS system and in the future we can add new system to BMS [ike lighting svstem and

door control _, ele.

BM5 system gives amiability to monitoring the system from office that mean online

menitoring and by using intemet network.

n our project we used the zlase material; however we recommend using insulating

materinls thal are not affected by surrounding factors.

We advise using BMS although the high cost becauss most commonly implemented in

large projects with saving ENErgy.
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I e

Devices that Use this Terminal Base (-H indicates Override Switch)

Device Fart number Devies Farl numbsr
Di-18 SHWDIMERK10007 AC-V-8 SEWADYVEN N 10001
UI-1E SRV BT 000 ADMGH SANMACVEHX 10001
DO-FA-12 SHWDOATZX 10004 L|-8/DC-FC-4 SXWUIBDEX 1000
DO-FA-12-H SHWEOAT1ZH10001 Ul-8iDO-FT-4-H SXWLIBCH 10007
DO-FC-3 . SXWD O 1000 LH-Bian-4 . SRALHEA4X 1000
DO-FC-8-H SXWDOCEHA 10001 U8 0-4-H SxWLigA4AH000Y
AHO-8 SHXNADERNCX 10001 LH-BPA G- | SAWLIBVEX 10001
A0-8-H . SHWADEHNX 10001 Ul-8/A0-Veg-H SOWVLIBVEAR 10001
I/Q Bus Addressing, Power Limits. and S5-Cables
Cabhles o Bl ¢
=—— —————— == Devica Par number

S-Cable, 1.5 m, stralght SEMIECABLEODM

Total pawars masx, 30 W max, 30w
~- — A1 =S Aok v gty bni

S-Cable, 15 m, argle SXWSCABLE DOC2
- /O m
. — -:!-
Max
" Reguingd jocanan = !,.:_ |_._
* More shan ong, Max, 5
bezed an sower — 5 S-Catles
Bl l;“
Connections for I/0 Modules
. 2 32 4 % B 7 W @ {0 47 43 1. &2 8 4 6 8 7 8.9 10 11 15
CZeeze g & L CRLECR2LERR €
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T A2 15 47 18 1§ 20 % & zo 22 4 1N 18 10 30 o2 vl 24
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f_um.ecnu 15 for 1/O Modules, «

ontinued
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Connections for I/O Modules, continued

1 2

{ @ |':_..

)
:"

| W R T R
o220

\.;:% ‘2:' ':-;?} '::Ehj & ':eu"':?'l

13 44 16 16 17 10 18 20 2] 22 23 Z4

Specifications

Operation enviranmer

Amblent temperatura, operating
Ellfnﬁat}rc (32t 122 °F)

Meximum €6 % RH non-condensing
Mechanizal
Enclosiira rating
P20
Plastie rating
LE4-5VE

Eiectrical

PO bus power

24 VDOC £ 2 max, 20W oer 1O 5us
power a&g‘y, Ciags 2

Maximum addresses per |10 bus
K, 3,

A0-8 [-H) Madule
DCinpul power
4VDC— 48W

Output rating

010 10VOC —= 0 o 20mA
Chanhels

B outpit

ACHY-8 (-H) Module

DC input pawer

Qulpisnt rating

G 10VDC

||||||

! Nesica

Channels
8 curput

BJ:IE' Module
INQLUL power
friput ranmg €W
24V 24 mA
Chanmels

18 input

Ul-18 Madula

DC input power

24 VDG——, 1.8W

Input rating

74N, 2.4 mA

Channelz

18 input

U-3/D0-FC4 (-H) Madule
BT input power

Relay contact rating
250VAC ™ 30VDC— 3 A
Inpul rating

24V Zama

Channels

& aUtpUtE ot

LI-8/A0-4 (=H) Module
B input power

Qutput rating
Utc1OVDC—, Ot 20mA
Input rating

24V, 2.4 mi

Channels

4 output® inpul

LHI-BiAD-V (-H) Madila
DC input power

Cutput rating

U010 VDE ——

Input reting

24V, 24 mA

Channels

4 outplLt/ input

DO-FA-12¢-H) Module
OC imput aower
2AVDCno.FA-8 Y. m)
Relay contact rating
280 VAC A ROVDC—. 24
Chanrale

12 output

2O-FE-8 (=H) Modile
OC input pawer

2 VD0 — 2 2W
Relay contact rating

250 VAC ™ 130VDC— 34
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%

e e SPDS00
Pressure Switches

2 SPD900
— The SPO differential preasure switeh is imended for use in air hiaredfing Bystems for
& ;?5"'\- - the manitoring of air duscts, fiters sndams. A control knob with & clear scale makes

= a7 i #asy to sdjust the setocint. SPMI0 ks deliversd with a 2m hibs and 2 plestic duc:

/. 7.4 i CONNECioNs.

& f ::Iqh.l LY

1 _-“_, e i Madium: air and non-sgoressive UARES

o il
AR
¢T3
“w
-
Specifications
EPCE10
Ramge 20-200 Pa
Mazimum valtage rating 2500ac
Conlacls Silver &
Curment raling 014 resistiva, 1A Inductive
b | 0k
Range £0-600 Pa
Mazimumm voltage rating 250Var
Contacis Silva
Corrent rating 014 resistive, 24 inductive
Model number Description
e dwilch Pres Ajr
004721080 SPD30-T000P: SPDEA0-2000Pa
Swilch Pres Ajr
00<701080 SPOB10-1000Ps SPOS10-1000Fs
b | . Sl'l'i[d F'&E A
SC4P01070 SPD210-600Pa SPDO10-500Ps
Swilch Pres Air

CO4701050 SPOS10-300Fz SP0B40-300P%

Scheider CAT-SENSORS-EUSUN EN.2 2012 0.01 o
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[ Field Devices Europe |

STX520

Immersion sansor, NTC 10 kohm
fer Continuuam

STEAN) & atempasting sansar i Neded for
hestng sppications, messunng the water
tom peraiuns mourtest in g wesl.

Ino sereor slamers |2 an NTC 160 kahm 2ar
contruum preshints,

Thie-sensar, which s meds afahnles sieal i
ufivarsd with 3 2 ar £m 6.5 g 12 9 1.} cable
FvC shmsihed overal

SPECIFICATIONS

| DIMENSIONS mm (in) |

Sefvumber. .. .. %;slable boow -
Sensoi slerment |, NTE, 10 kot at <25 "6 s ¢ 6 0.2

rperating temperatune .
T | T (=40 = LZER PR

Canla Vi =10 =86 Y0 1 d - w200 0

Mire constant e SO E In-atirrod wistar
AOBLEBCY o, o . .Ditasa refer o 1abie berowy |
Enclosuresating . ., ..., ., __— S R <y
Amberhumidity . . . L L L ax 0% FH

Materia
SE0E0r L4, o SEINESS Stoal SUS 30 352358 !
G s vt wass o IR /
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