
COMPUTER SIMULATION OF AIR-CONDlTIONlNG SYSTEM DESIGN AND DUCTING 
ANALYSIS FOR PROFESSIONALS AND ENGINEERING STUDENTS 

Abslrarl 
Air-conditioning system design and ducting analysis has over tlie years been an aspect ol' 

I Engineering, wliicli even though has developed greatly, yet it brings about very tedio~~s tasks of 
analysis, low level of accuracy, and a lot of time input in carrying out its analysis manually. This 
work maltes provision for the use of a software package, designed for ducting analysis. It has tile 
capabiiity of handling analysis for buildings having as much as nine (9) floors, with each floor 
having up to twenty (20) rooms. The report gives an accoulit of the ~iiethod used and the 
programming aspect of the package for ducting analysis. The thermal analysis of a building forms 
the basis for the equipment selection in terins of capacity of the cooling equipment, quantiry of 
deliumidified air required and the type of system to be recommended. 'The estimated air quantity 
is then used in carrying out the analysis of the system. The package has been designed in such a 
way that results of analysis made co~~ld  be printed out for ~lse. Also, it can be ensily used on any 
computer that has a floppy drive for its installation, and has been p~-od:,~ed ~bing Visual Basic 6.0. 
it would be very ~lseful for professionals, as it can carry out anarysls whicli might take hours to 
develop in few seconds, and also, can be used in higher instit~~tisns as teaching aid to INSTRUCT 
Engineering students. 

I Introtluction 
Air-conditioning is-the science and practice of creating a contsolled clinlate in indoor space. It 

thus implies tlie simultaneous control of temperatul-e, humidity, air movement and quality of air in an 
indoor space. In general, it includes any treatment of air to desired qrrality level. 

It is worth noting that good air-conditioning cannot be achieved witlioul proper duct design or 
analysis. Tlie frlr?ctioiiG6f a duct system is to transmit air fro111 the air handling apparatus to the space to 
be cotiditioned. To fulfill this function in a practical manner, the system must be designed within 
prescribed limits of available space, friction loss, v'elocity, socnd level, heat and leakage losses and gains. 

1 Deficiencies in a duct system can result in systenis that operate incorrectly, or are expensive to own and 
operate. Poor air distribution can cause discomfort, poorly designed sections of ductwork can result in 
unbalanced systen~s, and fai~lty duct construction produces inadequate air flow rates at the terminal units. 

Presently, air-conditioliing provided in many b~lildings is far from perfect. Tlie lin~itations are 1101 

due generally to lack of knowledge, but to 'cutting corners' in design, either for economic reasons or tlie 
tedious task of carrying out proper analysis. The air-conditioning system designer is concernecl about 
workable designs, and much research has been carried out on system performance and Iiu~nan comfort. 

I Consiclerable emphasis is now being placed on design standards, which ultimately will be reflected in  
rigorous specifications, if not regulations, as noted by the American Society of Heating, Refi-igeration and 
Air-conditioning E ~ ~ g i ~ ~ e e r s  (ASHRAE). This lias ultimately led to tlie develop~nent o f  a software 
package, \vIiich takes advantage of the computer age to carry out ducling analysis for buildings. rnalci~ig 
use of a si~nple ~iletliod and laid down specificatio~is with minimal error in computation. 

Duct Design Methad 
The general procedure for designing any duct system is to keep tlie layout as simple as possible. 

Tlie supply terminals are located to provide proper roorn air distribution, and ducts are laid out to connect , these outlets. Tlie dvctworlt should be laid out or located to avoid stri~ctural members and equipment. 
Tlie design of a low velocity supply air system may be accon~plished using any of the various 

methods, which include Velocity Reduction, Equal Friction and Static Regain methods. These various 
methods result in different levels of accuracy, econoniy and use. Tlie Equal Friction ~iietliod is used i n  tlie 
clesign of tlie package, due to its advantages and high level of accuracy. Tlie ~ ~ s u a l  procec1u1-e is to select 
an initial velocity in the niaili duct near the fan, with sound level being the limiting factor. The friction 
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