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airflow 9§08 005505:08)qp203 03:07:8E20001 Grodaas(wind pressure)o? doopdogadoosoopd
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Natural ventilation in non-domestic buildings 2005 03¢ 8[g&:03:0m: §EAkaodi

Design information required

(o) 3§zoons(Type) sagudznons(size) $¢ crvofecoagodediodyp: oopb§epesep(location of
openings)

(®) eoooledndsé eroogadedlad(opening) gpseil sadpzaons(type) $E¢ dooap&(shape)od aopd
airflow 03 3203:000566p00g §e0ea06[PE 32033203103E:0:68 332600001

Key design inputs
() 20808 (Inside air temperatures) $& [gEoeromagg$(outside air temperatures) o3(°C)
[§6Bq$ G260 3209E:5¢ F:o[gE32088[apes02qi056[opE (difference between inside and
outside temperatures) ecoa86a0p5ss0(density)a3(gpiom eodsas(pressure)oga(gpig [(gEedl
20051 Geodaas(pressure) oxofgriaelodé stack effect [(gdeol conoopd
(®) eoootedodst eroogadedlad salgéaangrsacos(Height difference between inlet and outlet)
o3 8om(m) [g¢Be$cdeab20p51 ervolaedlnds eroogadedladsalgéazlgrgdypiecoeco
stack effect 3sanseomEiecoecolgdoopd
Design outputs
Cross ventilation 1 single-sided ventilation ooaé ventilation sraé]lzsams(type)qp: I schedule
of window types, actuators o:x)é method of control §é:qp: @é} schedule of transfer grilles
cloCoop) ventilation strategy $& specification g3 20050058EqS[gd0p5
« ventilation performance o30808:98

« 208eagPaopd solar shading c82a0g05¢p2ad 200decdes
« air flow paths o3 cod[goonieom Layout plan drawings cezedes

o 208aaqfo0d control philosophy gecbeo:gs o3(gdoodi
Calculation approach(ogoSgpbs)
(0) building layout $& 0&eaqpoopd 0g0dsp5: dd03egegSal
() inside $& [gEoerumpq$ (outside air temperature) 0303 20050050l weather data qps ¢ qopdh

() ecooledodst sroagodedlodadel 3algEagolgrsqod(height difference between the inlet and
outlet points ) o3 gpoli centre to centre distance [§Eo3056ep5

(G) ecooledodst croogndediododel sa§maons(type), sagudseons(size)sé Gooans(shape) o303
20056050l (some factors in the equation may vary according to this)

(9) 22680005383098:03E  [gdedlepd volume flow rate o3 03058320305 GeoospS:
éqj@&qug& 00§ 03sqs(values)od copdoln

0gadgp5ip0w
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26e0d:P0Rty mp§SoplgrgdelopEgdedloogd  c0om08303E:6c08508:(gE (natural
airflow) o3 e3050p€end|goonopd Design data qps3a03E:0305CN

Design data

:26e0005333:3  ventilation 20305 saedlodecusedod§oopdi(four  openings  for  ventilation)s
32863[g¢ayC $8ed0dwn 388005REE: yEsdedioden F:[gEonndopfoopdn $§EndgE
$660l05¢0 $800600503E B 0§ 5$660l05w qodsa[gE:adEs§on0daE o0pd

Stack effect
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Where:
t, = Mean 1nside temperature (°C)
t,= Mean outside temperature (°C)
A,, A,, A, A,= Opening areas (m’)
h;, h,= heights above ground of centres of openings (m)

h, = Difterence between heights h, and h,
(95 m—25m=7m)

Using equation:

[ 2xAtxh g o3
Q, = Cy* Ay x —a]

| T+273

Where:
Q, = volumetric flow-rate due to stack effect only (m’/s)
C, = discharge coefficient (value for a sharp opening is 0-61)
A, = equivalent area for ventilation by stack effect
only (m)
g = acceleration due to gravity { 9-81 mfsz}

t =mean of t; and t, (°C)
At = temperature difference between inside and outside
A, = found from:

1 1 1
2 = 2+ 2
Ay (A +A3) (A,+A,)

Area of openings:

A =1 m’
A,=075m
As=1m
A,=075m
Temperatures:
Summer
t, =22°C
t, =26°C
Therefore:

At=26-22 = 4°C
T = (22 + 26)/2 = 24°C
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Find A,

1 1 1
= + 5

Al (1+1) (0-75+0-75)

Therefore:
A, =V1-44=1.20m’

With all the variables found the flow rate can be calculated:

[ r . . ."I L5
Q, =H-h1:<‘1-2><[ 2xd=T=9-81 |°

244273 |
[ R49.34 " 05
Qb=n-?32-[” ]
297 ]

Q, =0-732x (1-849)™

Therefore:
Q, =0:732x1-36=0-995 m’/s

Design Watch Points

(@)  eooododeponod(direction of airflow)oopd  [gEosap§§(outside temperature)edlogé
wonpbeomaeopé [g€oma0§ (outside temperature) e[gp&:cda0pd3a4
eooBssolepanod(airflow direction)oopd 6[pE:dc860pdn Belopt [gEumenq$(outside
temperature)e|gpE:cd[gEs cudepd 3aqi0dgpP:n? 0003aomedl
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() stack effect cloplgbedioopd airflow 2005 =oefiam:  =a0g§83migComan(ge:
olgbeogs 2003[gpogoopdn ventilation and air conditioning systems & design airflow
patterns 03 vo3805eogq§opb:a003(gjao&a0di

(o) Wind pressures acting on the building may nullify the pressure difference induced by
stack effect.

(v9) Air paths or openings, provided to make use of airflow from the stack effect, might affect
heat loss if they are not able to be closed.

() Openings for stack effect airflow may represent a security risk if they are not
satisfactorily secured.

(o) Internal partitions and obstructions may lessen the effect by imposing greater resistance
on the flow of air. Stack effect should ideally be limited to single zone areas.
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