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 INTRODUCTION 
1.1 Background
The air-conditioning systems are considered from the most important systems in the buildings on the Saudi Arabia. The term “HVAC system” is used to refer to the equipment that can provide heating, cooling, filtered outdoor air, and humidity control to maintain comfort conditions in a building.  Not all HVAC systems are designed to accomplish all of these functions.  Some buildings rely on only natural ventilation.  Others lack mechanical cooling equipment (AC), and many function with little or no humidity control.  
The features of the HVAC system in a given building will depend on several variables, including:
· climate
· building codes in effect at the time of the design
· budget that was available for the project
· owners’ and designers’ individual preferences
· subsequent modifications
1.2 Objective 

The objective of this report is to evaluate and select the suitable HVAC system for classrooms from different types of systems by using the evaluation technique to get the suitable system.  

1.3 Methodology
The first step in the evaluation of HVAC system is to develop a set of evaluation criteria by which to judge the ideas for feasibility. Anticipate most of the effects, repercussions, and consequences that might occur in trying to accomplish implementation of one system as a good solution. 

The next step is to select the most feasible combination of how important each of these is to the evaluator is done.  After that, the total raw score of each criterion is obtained.  
The last step in the weighted evaluation is to adjust the raw scores to an assigned weight if desired.  It was decided to convert the raw scores to a scale from 1 to 10 with 10 assigned to the criteria with the highest raw score and the other criteria adjusted accordingly. Once the criteria elements and their weights have established, next is to use these in evaluating the alternatives selected systems from the feasibility ranking and comparison techniques using the evaluation matrix.  The first step is to rank each criterion against each of the alternatives.  

The scoring system used in the analysis matrix is to assign 1 to 5 points on a scale of poor to excellent.
	Excellent
	1

	Very good
	2

	Good
	3

	Fair
	4

	Poor
	5


The second step consists of multiplying the rank of each with weight of each criteria and entering the subtotal in the space provided.  The third step is to total the score for each alternative and rank them for selection. 
The idea having the highest total points is the most optimum selection of the choices. Comparison of ideas can be made by listing the advantages and disadvantages of each electrical lock.  
1.  LITERATURE REVIEW
2.1 Evaluation and Selection of HVAC 

To select the good HVAC systems in classrooms building the systems must fit the place which will be in and have to meet the user need which is always variable from place to another and from function to another. The selection of the systems in the classrooms buildings is related to providing the suitable atmosphere for conducting work and related to cost, maintenance, quality of the product and the time of installing.

We have to put a fixed criterion by which we could provide the suitable air-conditioning system for classroom buildings regards to its common needs from the system. Air conditioning systems vary considerably in size and derive their energy from many different sources. Popularity of residential air conditioners has increased dramatically with the advent of central air, a strategy that utilizes the ducting in a home for both heating and cooling.
2.2 Types and components of HVAC Systems

The basic components of an HVAC system that delivers conditioned air to maintain thermal comfort and indoor air quality are:

· mixed-air plenum and outdoor air control

· air filter

· heating and cooling coils

· humidification and/or de-humidification equipment

· ducts

· compressors

2.3  HVAC options
There are many types of HVAC systems used in classroom buildings for example: Spilt unit system, single-zone duct system, multi zone system, Chiller unit system, Window unit system, Package unit system, unitary system and others.
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2.4 The HVAC System Selection Criteria
The selection of the advanced HVAC system for was based upon a number of factors. Each of the following issues should be taken into consideration each time an HVAC system is selected:
· Construction time

· Energy usage 

· Reliability 

· Initial costs
· Durability
· Aesthetics

· Maintenance cost 
· Safety

· Availability 
· controlling

2.   Selecting the Right System
3.1 Feasibility Ranking
The first filtering step will judge the alternatives systems that have according to a number of factors.  These factors are state of the art of the idea, cost to develop the idea, probability of implementation, time to implement and potential benefit.  The feasibility ranking of the electrical locks alternatives is given in (see table 01).
	#
	Alternative systems
	State of art
	Cost to develop
	Probability to implementation
	Time to implement
	Potential benefit
	Total

	1
	Spilt unit system
	7
	6
	7
	7
	9
	36

	2
	single-zone duct system
	5
	6
	5
	6
	5
	27

	3
	multi zone system
	6
	6
	5
	5
	6
	28

	4
	Chiller unit system
	7
	7
	7
	6
	7
	34

	5
	Window unit system
	6
	7
	8
	9
	8
	38

	6
	All-hydraulic system
	8
	6
	7
	6
	6
	33

	7
	variable air volume system
	7
	6
	6
	6
	7
	32

	8
	Hydraulic-Air system
	7
	5
	6
	7
	5
	30

	9
	Unitary system
	6
	6
	6
	8
	6
	32

	10
	Fan system
	4
	8
	7
	6
	4
	29

	11
	Package unit system
	8
	6
	6
	6
	10
	36


Table 1
A decision is made by the evaluators to drop those alternatives whose total points is equal or below 30 points.  There are 4 alternative systems are dropped.  
3.2  Evaluation by Comparison

In this step, the advantages and disadvantages of each remaining alternative systems are listed (see table 02).
	#
	alternative systems
	Advantage
	Disadvantage
	Rank

	1
	Spilt unit system
	Less skills - Easy maintain
	High cost 
	1

	2
	Chiller unit system
	Cover all building - Low energy
	Requires special skills - long time to install - high cost
	4

	3
	Window unit system
	Easy to maintain
	Small size - low cost - hard to maintain
	3

	4
	All-hydraulic system
	small size 
	 high cost - hard to maintain
	6

	5
	variable air volume system
	Indoor dual 
	Special skills - difficult to install - high cost
	7

	6
	Unitary system
	Cover all building 
	High cost - difficult to install - long time to install
	5

	7
	Package unites system
	High energy consumption - easy to maintain
	loud voice
	2


Table 2

A decision is made to drop those ideas above four.  So, three ideas were dropped.

3.3  Criteria Evaluation

The performance attributes obtained through a survey distributed to around 9 engineers, technicians working as contractors. The following is a list of the relevant performance requirement criteria for HVAC systems:
(A) Initial costs

(B) Energy usage 

(C) Reliability 

(D) Construction time
 (E) Durability
(F) Aesthetics

(G) Maintenance cost 
(H) Safety
(I) controlling

(J) Availability

	
	B
	C
	D
	E
	F
	G
	H
	I
	J

	A
	 A-4
	A-2
	A-4
	A=E
	A-2
	A=G
	A-2
	A-3 
	A-3

	
	B
	C-2 
	D-3
	E-3
	F-3
	G-4
	B=H
	I-3
	B-2

	
	
	C
	C=D 
	C=E
	C-2
	G-3
	C-2
	C-3
	C-3 

	
	
	
	D
	 D=E
	D=F
	G-2
	D-2
	D-2
	D-2

	
	
	
	
	E
	 E-2
	G-3
	E-2
	E=I
	E-2

	
	
	
	
	
	F
	 G-2
	F=H
	F-2
	J-2

	
	
	
	
	
	
	G
	G-2 
	G-2
	G-3

	
	
	
	
	
	
	
	H
	H=I 
	H-2

	
	
	
	
	
	
	
	
	I
	I-3 

	
	
	
	
	
	
	
	
	
	J

	How Important:

	= No  preference

	2  minor preference

	3  medium preference

	4  major preference


Fig 1: criteria scoring matrix

	#
	Criteria
	Raw scores
	Assigned weight

	A
	Initial costs
	22
	10.0

	B
	Energy usage 
	3
	1.4

	C
	Reliability 
	14
	6.4

	D
	Construction time
	12
	5.5

	E
	Durability
	10
	4.5

	F
	Aesthetics
	7
	3.2

	G
	Maintenance cost 
	22
	10.0

	H
	Safety
	5
	2.3

	I
	controlling
	8
	3.6

	J
	Availability
	2
	1.2

	
	
	
	

	
	Table 3:  Evaluation criteria their relative weights


3. Results & Discussions
All remaining alternative systems from the last stage will be evaluated against the criteria. The scoring system used in this matrix involves assigning 1-5 points on a scale of poor to excellent.
	Evaluation criteria
	Assigned Weight
	ALTERNATIVES 

	
	
	Spilt unit system
	Chiller unit system
	Window unit system
	Package unites system

	
	
	Rank
	Score
	Rank
	Score
	Rank
	Score
	Rank
	Score

	A
	Initial costs
	10.0
	3
	30.0
	3
	30.0
	4
	40.0
	2
	20.0

	B
	Energy usage 
	1.4
	2
	2.7
	5
	6.8
	3
	4.1
	3
	4.1

	C
	Reliability 
	6.4
	3
	19.1
	3
	19.1
	2
	12.7
	4
	25.5

	D
	Construction time
	5.5
	4
	21.8
	3
	16.4
	4
	21.8
	3
	16.4

	E
	Durability
	4.5
	2
	9.1
	4
	18.2
	2
	9.1
	3
	13.6

	F
	Aesthetics
	3.2
	3
	9.5
	4
	12.7
	2
	6.4
	3
	9.5

	G
	Maintenance cost 
	10.0
	2
	20.0
	3
	30.0
	2
	20.0
	3
	30.0

	H
	Safety
	2.3
	3
	6.8
	3
	6.8
	2
	4.5
	3
	6.8

	I
	controlling
	3.6
	4
	14.5
	3
	10.9
	3
	10.9
	3
	10.9

	J
	Availability
	1.2
	4
	4.8
	3
	3.6
	4
	4.8
	3
	3.6

	 
	TOTAL SCORES
	 
	 
	138.4
	 
	154.5
	 
	134.3
	 
	140.4

	excellent = 5, very good = 4, good = 3, fair = 2, poor = 1

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Table 4: Analysis Matrix
	
	
	
	


Based on previous matrix, the Chiller unit system is considered the pest choice. This can be obtained from its highest total score which is equal to (154.5). The second choice, according the matrix is the Package unites system with a total score of (140.4).
4. Conclusion
This paper presented a method of evaluating and selecting HVAC systems for classrooms based on the evaluation method. The method depends on survey of the HVAC systems that been used in the region, 11 alternative systems evaluated under 10 basic criteria.    This proposed method should help designers and owners to specify the best HVAC systems for classrooms building. This method can be used for the evaluation and selection of any construction system by following the procedure presented in the paper. 
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