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VENTILATION
1. Vocabulary:

2 Air: colourless, odourless gas

mixture
(N2,02,C02,H2+gé20k)_)a|wa!s
humid

Effects on a room: pollen, dust, Radon,
- Characteristic values of air: humidity, smells, evaporating harmful

materials from furniture, ...etc.
absolute pressure =

1.013x10°Pa

degree of relative humidity co | Breathing:
¢ =..% e CO,+H,0

saturated air: can not absorb
more humidity / water

. Cooking

e — o / qG%o e \ 2
¢ =100% ' ¢ a7 % | drying, plants:
CO, _content " wy - H0 +(odour)
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Why do we have to speak about ventilation?: 3

a) It needs a lot of space: engine room ...




Why do we have to speak about ventilation?: g

a) ... and clear height for air ducts.
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Why do we have to speak about ventilation?: :

b) mostly noisy (it may disturb the neighbouring functions)

- = =% - '.‘i‘.//
- \_’/
|H| —'. Source noise = 80 dB

%‘:ﬂ"‘ﬁﬂz?_ﬂh_ﬁfﬂ_ﬁk_ﬁﬂz;'ﬂ’?:\ " | == Noise through direct path = 25 dB

-------------------------

== /‘(?_r —— | == Noise through ductwork = 40 dB
i T\

== Noise through slab = 30 dB

st mafp- Noise through ceiling structure = 25 dB
Mo E
- o™ * Total noise in receive room = 41 dB
¥ l “u

Technical University of Budapest - DEPARTMENT OF BUILDING CONSTRUCTIONS



Why do we have to speak about ventilation?: :

b) mostly noisy (it may disturb the neighbouring functions)

Noise reduction in the ventilation room —
noise absorbing cover

vibration insulation at the support of
the ventilation plant
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Why do we have to speak about ventilation?: i

b) mostly noisy (it may disturb the neighbouring functions)

noise absorbing vent pipe

vibration insulation in vent duct
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Why do we have to speak about ventilation?:

c) above the ground / on the building it is visible, we have to plan
it.

Kitchen_NewYork_www.masterfireprevention.com
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Why do we have to ventilate? :

1)

Human body and
clothes

—less O,, more CO,
— increasing relative
humidity

— more dust

-> air quality gets poor

-> stale air, increasing
response time,
accident danger

requirements:
- COSY,
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Why do we have to ventilate? e
2)

- Human activity —
smells, smoke,
vapour / steam

— kitchen (restaurant)
— SmMoking

-

Much higher amount of
7. alr has to be changed
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iy do we have to ventilate?
3) 1

In case
of fire
the
people
die
mostly
of the
smoke
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Why do we have to ventilate?
3) FIRE

Because of
the smoke
the escape
route can not
be found.

—>The
escape route
must be kept
smoke free.
This
requires
huge
ventilation
capacity.
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VENTILATION i

In case No.1 and No.2
- (when the establishment operates) the ventilation will work
continuously. Can be controlled by measuring the air quality.




How? g
Theoretically it would
be possible to ventilate

: 2. Air rises, creates
HJJ low pressure zone

the area by natural 1. Solar heating
way but: on chimney

- What, if there is no
sunshine during the
day?

- What is during the
night?

- What, if the
temperature inside and
the temperature outside
are very different?

3. Fresh air drawn
in and circulates
through building




How?

During the cold period
of the year this system
works. (You heat inside
anyway, so there will be
the necessary
temperature-difference
for the airstream.)

« You let in cold air,

you have to heat it up,
at the same time you
waste the energy with
the blown out (warm)
air.

15

kag-leﬂ?5
1. Solar heating \ 2. Air rises, creates
on chimney *'\ J low pressure zone

3. Fresh air drawn
in and circulates
through building




_—

So we may need artificial ventilation.

—




VENT'LAT'ON — in the past

Polluted air emissioned through
the ground exhaust equipment

Fresh air inhaled through
the ground inlet device

o % «
Polluted air in underground space discharged
through the exhaust system

[] (&
R Lo &
Fresh air of imund_is_released into underground
space through the air intake system
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VENTILATION p

Today the inlet
machine and the
exhaust machine is at
the same place in one
unit.




VENTILATION -

Today the inlet
machine and the
exhaust machine is at
the same place in one
unit.
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VENTILATION r

2 Yo Green: incoming fresh air
_ Yellow: stale air
0 A _ =

N
= Do : T N
= o

Haoat Recovery Cuba

working method of the
heat exchanger




VENTILATION i

We can spare most of the heat energy of the exhaust air

\ x--_- # i
™
Frinciple -4
CoLrter Vertical Harizontal Cellular
cLrrart Heat flat panel flat panel
excharger
Efficiency 50 - 70 % F0 - 80 % 85 -99 %
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Preheating — pre-cooling

You will plan to excavate a huge pit. You can use than the heat stored in the soil
to preheat or pre-cool the incoming air. This can help a lot to decrease further
the energy consumption.




VENTILATIQN _ | | '

x

AL =Sl Ot By pipes?
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VENTILAT[ON _, \ A
'Howt the fresh oRstale alk? "w\i . By pipes®
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VENTILATION y

How to drive the fresh or stale air? By pipes?

- Pipe goes
everywhere,
where ventilation
IS needed

- the air speed
and temperature
can be planned
and controlled



VENTILATION )

How to drive the fresh or stale air? By pipes or

- the system can be hidden, covered by suspended ceiling.




VENTILATION i

How to drive the fresh or stale air? sometimes without pipes




VENTILATION B

How to drive the fresh or stale air? Sometimes without pipes
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VENTILATION -

You drive the pipe or plan the air stream.

E 21.

. ~Hanger Fan(TA]

I

ERLL R
P A

(Mg 1} System Flow

The air quality can be examined to control the ventilation system, control the air
amount and air speed.



VENTILATION 2

Vou drive the pipe or plan the air stream.

'-.d"‘\-\.

*7%
>

The jetvent system is used mostly in large underground area. It coses
sometimes — uncomfortable - draft. In public walkway it can be acceptable.
Where the people sit down for some reason we do not use.



VENTILATION iy

You plan the air stream.

Enedi AIR VENTI_4.jpg.

SIVA Builders - natural-ventilation

,Easy” to arrange the natural
ventilation when there is no
high temperature-difference
between the interior and
exterior.
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VENTILATION I

You plan the air stream.

Thermal mass

Exhaust air
g — = W Rotating turbine
“\ High
temperatures
i okanagan-college-centre_www-okanagan-bc-ca

Y S increase .. [ TH
=] I updraft ™,
i 3 P ™
| : E. I
4 f
e ADJUSTABLE LOUVERS MAXIMIZE UTILIZATION

—— Insulation CF PRIMARILY NORTH-SOUTH WINDS
4 f

Damper

Replacement air & =
drawn fram cool —
side of house -

] ﬁ E
| | ! == Metal absorber
ta wu:h black STACK EFFECT BOOSTED
- i selective coatin BY SOLAR GAIN THROUGH
1 h\r Fnshia ’ | | SOLITH FACING CHIMNEY
[ : WINDOWS
——
|
. - COLLIMN OF RISING WARM
Marcy Wheeler natural ventilation AIR AROUND OCCHPANTS
AND EQUIPMENT
- o _'\"\.‘ =
INCOMING FRESH AIR g — —_E

L : =

,Easy” to arrange the W 1 FJF ' L L1 |

|

l
h I
i

COOLED SLAB ARDS

natural ventilation when PENETRATION OF FRESH ~=
there is no high =
temperature-difference - el
between the interior and - Ao =] =)
exterior. —_— ' —
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VENTILATION :

You plan the air stream. But how?

US MINT Building San Francisco, California Passive ventilation




VENTILATION N

You plan the air stream. But how?

US MINT Building San Francisco, California Passive ventilation

AlY EXTIING w-:-- ;
B 19 EWTERWG

How to combine together the heat exchanger and natural ventilation?
How to provide enough strong airstream without artificial ventilation (fan)?
Technical University of Budapest - DEPARTMENT OF BUILDING CONSTRUCTIONS




VENTILATION -

Smoke free area / stair

The way to keep smoke free the Mote: Smoke venting eliminates fans.

escape route by natural
ventilation:
» at the ceiling we let out the hot
smoke
» at the bottom (!) we let in clean
fresh air

Smoke vent

offi- —
Makeup air 32—

i

FIGURE 1. Natural smoke venting.
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VENTILATION .

Smoke free area / stair 25.
A~
To have a smoke ) % Broken
free staircase we - it
s n - ! d
need artificial by K
I 1 ] &h
ventllatllon to s e epig
provide | [Betltnpie
overpressure in the >
staircase room with
unremitting (gap o=
free) electric il e ope
Rl HALLWAYS APAATMENTS Is'r-::E-E-'s:
Supply e | T CF G
= RISE
1_.% BUILDING
ETAIRNELL

LOBEY

GROURL:
FLOA3H



VENTILATION i

Your task is to design the air ducts (or room for them).

Your other task is to design the visible elements of the systems were
mentioned.

26

-.,_..,‘_ o

Technical University of Budapest - DEPARTMENT OF BUILDING CONSTRUCTIONS



38

VENTILATION
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VENTILATION :

old-living-house-roof-with-ventilation-pipes-EWEDFA

MIEErr|

wind cowls in the BedZED
development for passive ventilation

1 EgF———t

¥ Bad and good samples

www.alamy.com
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Bad and gOOd SampleS E]alamyﬁtock photo ‘ B

www.alamy.com
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VENTILATION 7 i

B} alamy stock photo i Good samples
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Good samples
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SO use your imagination!

38.

Thank you for your attention!
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Sources of pictures:

1—+Reformatus egyhazkdzpont Balatonszarszdi Konferendatelepe — Vizatery

2—+5ISTEME DE VEMTILATIE ARAD - hitp: fwww ventilatie-arad.ro/

3~ hitp:ikons.rufexperiza_sistem_ventiljadi_i_kondicionirovanija — Moszkva

4 — http:fwww hangszigetelek.hu

5 = http:ficivilenggseminar.blogspot huw2011_12_01_archive htmi

G — http:faww houzz comiideabooks/26627 32 17 utm_source=Houzz&utm_campaign=ud93&ufm_
medium=email&uim_content=galleryz

7 —http:imaguinariahosteleriadirecta.es/

3 =+ http:/isms.dostaneh.com/

9 = http:fbecuo.comihouse-fire-smoke-inside

10 +httpirandonfire fiervmill.net'archivestagfire/page/3/

11 +httpsfoww yvoutube comiwatch?v

12 +http:faww leouve . com bricidadaniaimeio-ambientelfitemi@ 1 196-guanto-mais-voce-instala-
isolamento-termico-e-veda-a-casa-e-mais-provavel-gue-tenha-ar-menos-fresco-e-saudavel

13 +httpfwww. brookeair.co.ukigalleny!

14 shttp:dwww. mdpi.comif2071-10500/6/M1 2/8536/htm

15 +http:iclim-art.rufventilation/

16 +http:fwww e-gepesz. huf?action=show&id=1261

17 ahttp:fkingstonpassivehouse.comitag/hnd

18 +https/fwww . rehau.comidownload1037386/awadulkt-themao-szallitasi-program. pdf

19 +httpwwwinstitutebramante . com.briarquitetos-chineses-usam-tubos-de-ventilacac-para-criar-
fachada-tipografical

20 +http:faww taringa. net/postimagenes 130052 19/Construcciones-construidas-con-materiales-
no-convencionales.htmi

21 ahttpisystemvent.en.ec21.comiCar_Fark_Ventilation_System—8429539_8429634 html

22 ahttp:/ffantech.com.awFanRange. aspL?MountinglD=MC&RangelD=2018

23 ahttp:fanww flowtek plismoke_extraction html

24 shttp:ihpac.comfire-smokelsustainable-smoke-control-systems

25 shttpfwww engenhariazd.comiclimatiza®%C3%AT%C 3% A3 0.html

26 +http:dsearthstewardship.org2013/03/green-ar-installations-air-bear-and-other-inflatable-
bag-art/

27 ahttp:dsearthstewardship.orgf2013/03/green-at-installations-airtbear-and-other-inflatable-
bag-art/

28 +https:/frbizarrebazaarwordpress.comi201 2/02/22/inflatable-bag-monsters-joshua-allen-
harriss-street-art/

29 +httphww . nvdailvnews. cominew-vorkiues-high-heel-fiendlv-subwav-grates-aricle-1.24585824

30 ahttpfwww.onmydoorstep.com.awheritage-listing/2 3554/underground-public-toilets

31 ahttpstubeforlols wordpress.com/2013/08/22/a-three-pipe-problem/

32 ahttps:/fsentinelhillpress wordpress.comy201510/19/october-ganza-dav-18-ghoulish-boston-
part-2/

33 ahttpfaberdeenvoice.comitag/street-furniture!

34 ahttpiblog.massengale com/2012/03/25/craft-beauty-materials-local’

35 +https:/fwwew flickr. comiphotos/bruchez/400260245

J6.ahttps:/ www.robertharding.comindex. php?la ng=e n&page=search&s=ventilation&smod
e=0&zoom=1&display=52&sortby=08&bgc olour=white

37 ahttpsfwww robertharding.comiindex php?lang=en&page=search&s=ventilation&smode=0&za
om=1&displav=5&sorntbv=0&bgcolour=white

38 +httpidigit. mandiner hu/ciklk/20160127_a_the_chemical_kbrother_uj_videoja_is_mar_a_3d_nwvo
mtatasrol_szol

39 ahttpfwmn. huf2015/06/01/csak-csodalatos-akarok-lenni-marylin-monroe-ma-volna-29-eves/

Technical University of Budapest - DEPARTMENT OF BUILDING CONSTRUCTIONS

44



