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ure dealtng with rectangular

^ is on angle between two
hyperbola. This angle has a

ventilated directly through windows
increasing awareness for the hlgh en
buildings. Many buildines use

An ayerage person today spends about 90% of
hls Ume indoors, Ttereforg ir is impoftant to maintaiD
focr:s on a good and healthy indoor envlroulnenq but this
does not exclude saving enerry. ?o be more independent
of the oil as an eoerry source and also to red]uce the
damaging outlets to t}le enviroruDent, an incrsasing use
of sustainable tcchnologies Such as solar energr, better
use of daylight and use of natural ventilation is more and
more often discussed when new buildings are designed.
Due to complexity of building structure, rooms are rot

Vendlation moves outslde alr froh surloundlng
into a building, ard distributes the air lyithin th;
building equally. The geoeral purpose of ventilad,on in
buildings is ro provide healthy air for breathing by both
dilu6ng the po[utants origlnating in tlre buililag and
removlng the pouutants from iL

Building ventilation has tlree basic eleorenls:

[i) Vedilation rate - the amount of outdoor air that ts
ed into the space, and the quality of the outdoor
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Airflow dlrection - the all airflow dlrection in a
zones to diny

w pattern - the
rt ofthe space

pollutants

optimization and Experimental validation of Air ventilation
Nozzle usingMATLAB
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Abstfact - ln the not1.trul ventilation af building winet ventilation to significandy rcduce the ene rgyenergy is used to drive air into buildtng thraugh small consumption Research his developed a goodopsning, ln low vslocity regime, continuity equation understrandlng oF the basic principles of naturalgoverns the nozzle proc*ses. 0ptimizott on ofnozzle shape ventilauon withiD simple buildinB rtrucures. One of theis must as o requircment of large drivi.ng force os well as key challenges now is concerned wi& understandi ng theninimum enew losses due ,o stagnarion ond minimum subtleties ofsuch flows within more complexes multipleair leakoge from main oir streqm. In the pr€sent stady, we storey buildings. Building vendladon by natural
hyperbollc nozzles Beta (B) ventilation in which openlngs such as windows,
aqmpt tes of rectangulqr ventilatiog shafls or ventilators are used to allow outside
mojor lnfluehce on oozzle air to enter and inside eir to leave the build ing. Pressuregeonew. Fir anolysis purpo*s p ts llmtted in the rq dirference between outside {r and insidc air is a drivingof@ ta I

nge
8@ ond Nozzle ldet condltlons of air aru ta ken mechanism for the air to enter end leaye the buildine. [1]

from stondords cs pressute 1 bsr, temperstare 309 K Natural ventilatiol is the lnt€nuonal flow of outdoor airwind velocity 3 m/s, density 1,123 kg/cubic metet in through an enclqsure under the lnflueuce of wind andsummer segson for Ahmednogor clcy, ln this cose, t]lermal pressures through controlleble openin8s. lt canoptinlzotion of noale shapes ir corried ouc for maximum eflectively control both temperatures and contaminants,
driving force ot the outlet ofnozzle qnd minimum enerw panicularly in mild climate. Temperature control by
lost ond minimam air leakage Anabttical resul5 fron naturd ventilatioD is often tie only means of providingMATUB softuare for velociql, areq, pfessure, cooling when mechanical air-cuditiooing is not
tempera t1!re, density disnibution olong the horizontal axis available- The arrantcment, location and control of
of the nozzle show that energy heod loss anil boosting of venulation openings should combine the driving forces
orr ts maximum at f=$,both conttnuously reducing up to of wind and temperahrre to achieve desired ventilation
n=1800. Nozzle shapes when fl < 9F having proctical limit rate and good distribuuo[ of fresh air through tlre
becouse of the leakoge of airstream. But air leakqges are building. Nattrral ventilation occurs according to the
moximum at k0, then olter it reduces uP to P=gff, then differences of pressure across the openings. This
alter no oir leakages, Therelore unit rectangular pressure difference is caused by amb ient pressure and
hyp€rbolic nozzles (i.e. b90') ore optimum nozzle shope. temperature differences between different openlngs of a

buildings. The current drive for sustaina ble design has
Key Words: l$ympta
Norzler, WBTS

1. INTRODUCTIOIT

tesr, DBT?, NaEral Vetrtilation 3,
led to tle need to focus on natural ventllation as a factor
towards the reduction of gr€enhouse emissions.

1.1. Ventilation

opening. There is
ergy usage in the

conditioning to regulate the intertral enviro which shou
even r,viti enerry efficient designs. they and [iiiJ Air
around 230 KWh/m2 of energl. However, in a num air should
buildiogs, alternative low energy systems use natural an efficient
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