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Fotused on continuous growth, AKSA MOTCGR FAN company has been serving the heating, ventilation and air
conditioning sector through an innovative approach for more than 20 years Manufacturing shaded-pole and extsrnal
rotor |(with capacitor] AC drive motor groups and demestic and industrial fan grougs, AKSA MOTOR FAN graduslly
raises the level of its success by adapting the "Quality and Customer Satisfaction First” principle for its every product
The cempany carries on to increase its production rate, level of product guality and product diversity, and aims to
expand ts daily manufacturing capacity to 15.000 piecesinits 20,000 m*indoor manufacturing facilities thanks tothe
significant investments made for impreving the technological infrastructure of the company Performing all design,
product development, manutacturing, sates, marketing and after-sales activities in-house, AKSA MOTOR FAN offers

high value-added services with an exceptional sense of resolution and determination.

AKSA MOTOR FAN carries adt its all manufacturing activities with national capital and workforce and puts its
products on both demestic and internationzal markets under the AIRCOL® brand Exporting 60% of its products, the
company tries to transfer its leadership at hame to the international markets Thanks to our long-standing know-
hew and experience, we feel the proud of being a pioneering cempany in the heating, ventilation and air conditioning

sectar

Confidence & Quality-focused Manufacturing ~ ﬁ;@;'u,';mg:g
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Company of the Industry

Aksa Motor Fan aims to become a leading member of the industry

thanks to the basic values on which the activities of the company
stand.

Financlal resources of Aksa Motor Fan -

Aksa Mator Fan [s capable of sroothly managing R&D [Research and Developrent)
and PD [Product Development] activities and making investrents an the manufacturing
infrestructure of tha company as a consequence of using its financial resources
independently and in the most efficient manner.

Innovative technologies
Aksa Mator Fan canstantly warks hard for being @ company which shapes the sector
by developing innovative technologies.

Quality-focused manufacturing
Aksa Motar Fan operates with the awareness that quality must be maintained in
every stage from design ta delivery,

Customer satisfaction :
Aksa Motor Fan visits its customers in their actual warkplaces with a feam of
technically competent sales representatives and meets thelr requirements with a
diversified range of products. '

Highly experlenced managemant and technical staff

Aksa Mator Fan tries ta create a corporate enviranment in which everybody state
their apiniens comfortably by constantly encouraging teamwark through its
experienced staff of executives. This is because the company belleves that real
success can be achieved only with an approach dominated by respect and
understanding.




1997
Establishment uHhE
Factory of 4000 m*

2010

Establishment of
the New Factory
of 20.000 m*

Reliability
Aksy Motor Fan maintains Its high reputation before both its customers and suppliers by attaching great
importance to creating @ mutual trust enviropnment in any wark it carries out.

Quick rasponse loglstics
Aksa Motar Fan is able to preduce nearly all components of its products in house and the company offers
the advantage of fast and relisble services thanks to its firm position-as manufagturer,

Enviranmental awareness
Aksa Matoer Fan Uses environment friendly and highly recyclable rawmaterials in its manufacturing facilities
in ordar to maintsin the ecelogical balance.




YA RCOL

We Export
to more than 40 countries!

AKSA MOTOR FAN exports its preducts to mare than 40 countries
and rapidly advances to become Turkey's door opening to the
warld in its field of activity.
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Exporting 60% of the goods manufactured by the
company, Aksa Mator Fan presents its praducts to the
international markets in more than 40 ¢ountries.
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Research and Development
I this stage of business, which we consider as a process of discovery for novel jnformation and techniques not-applied’
before AKSA MOTORFAN triss to develep optimum desiyns if téfms of botly costand custamer satistaction by conducting
innovative ressarch on the. 'Pamet prodach

Sincersly beligving the strength of university-industry cooperation, AKSA MOTOR FAN stways support its engineers ang
other sriploy=es working in the R&D and Froduct mwuapmm departmatits ifvtheir post graduste=nd doctorate studies
inthis way, the :wnpmynamthewfﬁr ntmlqymam. ufmnwﬂmwmwg?ﬁ hy mmtﬁnmg the potentials offered by

Planning for excellence...

All sludies o a proposed produel are startad with Lhe developmenl of 2 delailed concepl. Our expenenced lechimical [eam
consisling of engnears and lechmcians tirstly locuses on the lunctional leatures of @ producl such as operation condilions,
saergy elliciency, performance sound level, ease ol mslallalon, Basic paramelers of 1he concepl are determined in .
conseguence of lhe detailed studies eonductad on [heses features, .

Customers ol ARSS MOTOR F&N diso playan important role on this process, Biscussions made wih the users provide-our
designers the opportunily Lo fiear many Yaluable opiniors &l first hand. Thus, any producl developed by the corfipany is bulll
on firm foundations from theveary beginming, at the stage of concepl designina.

Computer aided design: Simulations and Analyses...

[tis e duty of our design team lo realize a concepl developed wilhin the company. In thelighi of the dala oblained, prodicls
are designed down Lo The lasl detall willi compuleraid, by use of CAD/CAM sullware Each componant of jproducks are
desigred with ulmost accyracy and made ready for ssmulations anid analyses o be carmiad oul,

Atter thesalid medeling 1saccom phished) the protduct 1s subjected to mechanical resislance simutations. if the design proves
o be successlul in these simulalions, lhe producl is analyz=i by Use of e Compulalional Flulds Dynamic |EFD] and Lhe
Fmilz Elements Analysis [FEAl methods uniil the-mast elficient air flow pattern. perdermance curves and desired efhciancy
are oblained. Mlerwards, lhe producl is evatualed 16 cansideralion ol the analysis dala in order lo reach Lhe oplimurm design

As g resull of these tong and arduous studies; optimurm com putardesign s obtamed tor the proposed product.



Prototype building and testing under real conditions...

Prototype huilding is s significant complementary siage aof the designing process, In this stage,the design prepared in tha
compuleranvironment is developed into a protalype with High accdracy and nearly perfect conformity to the commercial version
of the product in order for the tests tg be applied ynder real aparating conditinns, With exacl model pregaration through fast
pratotyping, potential problems:are easured tobe racognized ahd aliminated at the early stage of designing.

For the plrpose of making sure thal they deserve o carry the AKSA MOTOR FAN brand and the AIRCOL® lradeémark, products
prototypes -are subjected to the most demanding tests by the company's guality department. Various: tests performed on
pretolypes under the condltions set by International standards grovide us very valuable information for developing excellent
products. Intha:light of these nformation, deficiencies of designs are eliminated if any and optimum designs are developed in
terms of real operafin{l conditions. Alter suceessHilly passiny alt these stages, 3 desiqn is finally ready/for ﬁeir}g canverted Into
& cormnmarciat product:




lanufacturing...

Detailed manufacturing processes are prepared when a daslgn qualifies for being develaped inte a commercial product.
In thls stage, the product [s mass manufactured by u - most efficient manufacturing techniques and advanced
: s a company certificated in 1998 for the ISG 9001 Quality Management System applied, AKSA MOTOR FAN
carries out manufacturing in-a factory having closed area of 20.000 m? and an upgraded technological infrastructure.

Thenks to the pre-manufacturing, intermediate and final controls perfarmed during the process, products equipped with
AKSA MOTOR FAN quality becomes ready for hmng delivared to the custamers:
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Always one step ahead
with AKSA MOTOR FAN...




From Manufacturing
to the Customer

As in the case of manufacturing, AKSA MOTOR FAN carries out also sales and customer services
activities with a focus on high-gquality and satisfaction.

Being able to mest slmost avery need of its customers with a diversified product range, AKSA MOTOR
\FAN performs sales in the domestic and international markets through a netwark of agencies and
regional sales teams. When necessary, technically competent sales representatives of the ‘company
make sile visils for solving the problems within the shortest time possible. You can contact us for
-rmmng |nfﬂ|'mahan an thm moatsultaﬂk pmdud:s far d"ﬁmnt uses, afﬁulenqml.cu[almns;lnd

ﬁun an th&wah nrthmugh phan&mkswhenmrtheynsaﬂ

‘Opgrating with a completaly national warkforee and manufacturing capacity and baing located in g

highly strategic region of the world, AKSA MOTOR FAN stays shead of the game in terms of making
[FAST and RELIAHLE deliveries, and the company makes usa of this. advantage in increasing custamer
satisfaction to the highest level.

_m Hﬁm& IFAH psrﬂzimtes:tn both localand Mummmlmﬂe fairs orgenized for the heating,
ventilation and air conditioning sector in arder to kaup its finger on the pulse of the industry and
‘enhancing relationships with customers and suppliers.




Quality at malerial entrance...

Hy the help of confidence based relationships with the suppliers, purchasing department of the company prowides highast quality
input materials (n the most economical and fastest manner and shows utmost diligence for the purchase of raw materials.

Furchased raw .mal,erials",éﬁd components are subjected to detailed tests by the quality control department in the company's
own laboralories in order to be sura that they are suitable for use. Only raw materials and camponents which prove to be
successful in these testsare delivered to manufacturing facilities. This way, quality is assured already before starting production.

&

&

AN\

AKSA MOTOR FAN has begn award ed 'I:h&
Inbernationally sccapted 190 3001 guality
management cerhificate, which actsasan sssurmne=
Ter the cantinuity of the product and service quality
offersd to the custormers: Quality mansgemsnt
system a:p-pl'md hy the cmEany has besn u':da'lu_d
accordmg to 150 #1007 2000 norms,
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‘Al ol gur preducts ars awgrdad the cartifizate of

conformmity by thie Turkish Standarids Inshitute [TSE|
Dur produts” quality level and canformity ta
International normsare semisnnually inspected by
the Instituta.

Our praductzshigie been awarded quality certiticales

by VOE.



Quality in Manufacturing...

Afer the assem bt;r is completed, mechanical and elactrical
parameters of each praduct [s checked at intermediate and
final inspection points, Only products successfully passing
these inspection points can reach the customer. In addition,
random samples taken from the group of inspected products

Quality in Delivery

are subjected to detailed quality checks in order to minimize
potential defects and guality-focused manufacturing process

is completed.

Baing aware that it 1s required te maintain the lavel
quality obtalned in manufacturing during all
processes until the product |s delivered to the
customer, AKSA MOTOR FAN is always one step
ahead thanks to fast and reliable logistic services.

C€

KEMAZ D DEKRA

¥ =B EAEET [l -'|H'F'b

RoHS

Qur products carry the CE mark which indicates
confnrmity bo the norms of Eur'upun Ecancmit:
Cammumty [EEC).

Qur products have boan awardad quality certificatos by
HEMA

Our products have bean awarded quality tantrol

confirmation certificatipns by Interisk Liboratories whict
olfers independent ard aceredited testing, surve|lancs
inspaction and certification services in the intermational
market
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on Ventilation

Fan Flow Raste [Ql

Fan Wlow rate 1= he amount of air
transterred by & tan gee umit thme, |1 s
usually defimed in Mol or €0 M
cubie feat par minut]. Fuow rate lgures
givenin this catslogue for the producis
arethe valuss proviged when airfloves
fraely withaul any nbstacle in frantof the
ran

Static Pressure [Ps1;

Slalw prassure s 1he presclre Which the
fFan el supply 1o owercome Lhe
reiiatance to sirtlow clused by air ducts,
lillers and ather sizments of e

General Information

FanSpesd IN}:

Fan spreed & e number of Lwms made
by e fan per upit Ume. IS geneirally
dafined nrpm;as the number of tull

Lurfi=rigrs minuli

DynamicPressure| Po ki

Dymarnii prassure s the pressure applied
Uy unil ar=a caused by Lhe movertient o
ihe air Iransterred during 1he aperation
al a lan; based cnairiransterspeed

Fan Pressure [Pl

Ean pressure s e pressure affecting
o umtarea duning air transier by the
tan, It is generally defified jn Fascal [Pzl
g millimistar water colump laimWE |1
mmWE =5,8 Pal

Total Pressure [ Pr k;

Total pressure is the arithimetical total
ulsiabe and dyndamig pressurs vallies
iPr= Py = Pl Plesses ses page 27 for
oressure loss caiculations and examples

ventilalian systam

Power cansumption:

Power censumplion is the amount of electric power required forthe
operation of the fan under certain conditions. Maximum pawer
consumpltion of each product is specified in this cataloque.

Sound Level:Human ear perceives sounds through the surraunding
air matecules. Sound sources prepagate sound in waves by vibrating
the air. The waves reaching our ear initiate the hearing process by
vibrating the eardrum. Sound |evel is defined in dBIA] for ventilation
systems.

Sound Power [L,]: The amount of energy consumed by the sound
source for propagating a sound.

Sound Pressure [L,J: The magnitude of the vibrations created by a
sound source in the air. Sound pressure value changes based on the
distance from the sound source.

THIS GRAPH SHOWS THE VARIATION OF SOUND LEVEL WITH
DISTANCE FROM THE SOURCE.
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al implementalions

Efficiency:

Efficiency delines the amount of air that can be
transferred by the fan against negative direction
pressure forces. Since the products included in this
catalogue have optimum body and fan designs, they
operate with high efficiency when they are installed
with suitable air inlets and outlets.

GAAPH FOR VARSATION OF SOUND LEVEL WATH DISTANGE
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Having small concave surface area
and large number of blades, fans
with ferward inclined blades are able
to provide law and medium pressure
air flow. When operated beyond
nominal conditions, this type of fans
may cause damage because of
overload on the motor. In additian,
they quickly get contaminated in case
of aily and dusty sir transfer, since
they are-equipped wilh small blades,

Having srnall number of blades with
large surface areas, fans with
backward inclined blades are able to

provide high flow end pressure thanks
to their blade design. They do not
cause overload on the motor when
operated without any cbstruction. In
addition, they are much less affected
fram oil and dust contamination, since
they are equipped with large blades.

Equipped with straight Hats, this
typeof fans s generally used for
pneumatic transfer of materials
although they have small number
af blades. Operation beyond nominal
conditions does nol cause averload
on the motar.
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General Information
on Motors /

L] - . L]

Rotor: Shaft: Stator: Bottom cover:

Rotating part of the The part providing that the Static part of the moter.  The part on which the bearings

motor. motor rotates around a fixed rast in order to act as housing
axis. for the rotor shaft

L]

Bearings:

Basically, bearings ara bearings with two rings one insida the other and small balls betwaen these two rings in order to provide
rotation. Thanks to spscial initial lubrication, bearings do not require maintenance and operate in desired installation position,
in a temperature range of -40° and +150 *C. Their estimatad servica life varias betwaeen 20,000 and 30,000 hours based on
aparating conditions.



Motor Insulation Classes

Maximum operating temperature and maximum temperature
rise values for motors were standardized by NEMA [National
Electrical Manufacturers Association] and several insulation
classes were defined accordingly. Arnbient temperature is
accepted to be 40 °C in this classification.

Mamirnum Allennnsd
Opereting Tampsaratura
05T
12T
LE LR
195°C
180

221"F
a0r
266 °F
F
4 °F

MOTOR INSULATION CLASSES

Mator Speed and Number of Poles
Number of poles in 2 motor is related to the design of winding
in the stator and it is an important factor affecting the speed
and torque of the motor. Higher number of poles decreases the
motor speed while increasing the amount of torque offered.
The relation between number of poles and motor speed is shown
in the table below.

Nurmbar of
Poles

METOR SPEET AND UMBER OF POLES




Electrical and Mechanical Protection Level
IP (International Protection Rate]

IP protection classes define protection levels of electric equipments against contact with solids and fluids, as mentionad in the
internaitenal [EC 40529 standard, [P protection class of an equipment is specified with a two digits number as shown below:

IP XX

1. DIGIT ' 2.DIGIT

Pratection level of a product is determined by selecting carrespending numbers from the tablas given below (example: [P44). If
none of the pratection classes defined in the tables ara suitable for the product, the symbol X" is used for the corrasponding
digit [example: IPX4). In general, higher nurmbers means better protection for the product.

AGAINST SULIDS AGAINST FLUIDS
n Ma protactan Waterpraaifing
Probeciion agalnet solkis witha
n enssior larpar than 59 sm Protscten sgaing dripping
[l ovf £y i ed) amEae
Prodsctinn ngalnat sallds with s Pretactian sain dripleg waber
E dismatar Largar than ;J'::l 1 46 Yerilcel magle of 15*
Protecion agulnet sollds with o Predeciion aga it spraped wiler
u lln-hrllrl-ri;::l-n up b verticel mgle of 0"
E Protadion against sollds with s Frotection sgalngt 2 plarhed
dinmeber Uerper-them 1 mm warter frem ol directisns.
=T = ;
Prataction sqminst presiartd
n Protactisn sgainst dust partidas waler from all direstions
) Protoclisn against
Durt-prot (8o dud contambastion) prassirived wetar similar ts
258 waves frem all directions
Prrosection againet balng tessporariy
sl rebd [ weiter ok T8-100 &
dogplis

Protectien ssainst baleg subssarsad I
wrtar ut & tartain depth fera leng ima

Protaction Classas: ClesgD:

All alectricel squipmants arm included | No protaction.

Cimes |+

All matal parts are'groynded,

Class Il : Double protection against human contackwith electricalcomponents
Nogrourding is required. :

Clsss lll : Tha product i fed by 3 SELV [Separated or Sulety Extra-Low Voltmo|
power supply, There is no risk of elactric shock in casa of humin contact with
elactrical components.

in ene of the follmwing four inselstion
clazzas basad on their design;
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Symbols for
Product Properties

OPERATING SYMBOLS SAFETY SYMBOLS

Standard ppenstion

Hﬂlﬂlﬂ‘lﬂnu:
operation through pers
mnﬂm.ﬂhj lamp

Operwtion with 3 pull

Mo axrth connscfion

Tima-dalayad raquired [Class-1i]

uperatioh

cevar aption

Cparatian wih
thermic protaction

ey & mssfipoiEm
‘opersting temperatures

=12 I8 12 1@ 0 @ e

S
spand and revalution

INSTALLATION SYMBOLS CERTIFICATION SYMBOLS
'S |
1 )  Direst Installnton
Ai {Exhausting drectly ts the suiskdel
J

$
in
R
©
=
=
x
2
<
.

TSE upproved

|2 1@




Products

General Information

Professional solutions fit
for your needs...

Voltage/Freguency:

Standard operating voltage and
frequency for aur products are
230V/50Hz. Depending on your
choice, products operating with
110V/80Hz can bealso manufactured.

=
=W
==
_ . #..’:’-‘

insulation and Protectlon Classes:
Our products ara included in
insulation and protection classes
sultable far their intended uses
according to the EN-60335 and EN-
40034 standards. In this catalogue,
insulation and protection classes can
be faund in the technical properties
section for each product.

Shock Tests:

Shock tests for the products are
performed in accordance with the EN
60068-2-27 standard.

Vibratian Tests:

Vibration tests for the products are
perfarmed in accordance with the EN
60068-2-6 standard.

Balance Quallty:

Balance tests for the products are
performed in accordance with the EN
1940-G6.3 standard. Depending on
the demands of aur customers,
higher accuracy balance tests can be
also perfermed far specific
applications.

Performancs Curves:

Pressure and air flow data used for
the perfermance curves of products
included in this catalogue are
measured in test rooms arranged in
compliance with the DIN-24163
standard. Air density value is taken
to be p =1,2 kg/m* @ 20°C for these
measuraments.

Sound Pressure Level:

Sound levels of the products included
in this catalogue were measured
based an the following, in accordance
with the EN 45635-1 standard:
Domestic Fans: 3 meters

Industrial Fans:

* Axial Type: 3 meters

= Centrifugal Type: 1.5 meters




Why Do We Need Extract Fans?

The air we breathe is one of our most essential needs. When it is thought that in average we breathe 24,000 times
a day, the impartance of having clean air can be easily understood.

Today, pecple spend 85% of their lives in closed spaces such as offices and homes. Contamination of air in these
spaces with dust, cigarette smoke, mold, meisture, unnoticed heavy metals, pollens, viruses, bacteria and acarus
may cause various health prablems. Thus, EXTRACT FANS are needed for enhancing indoor air quality which directly
affects human health and working perforrmance, in other words, for cleaning the air breathed and most importantly,
for maintaining the freshness of air.

Feur steps explained below must be followed for being able to design a ventilating system capable of providing the
required indoor air quality and to select the right extract fan for the system designed.

{A) Four Basic Steps for Fan Selection {B) Additional Factors Affecting Fan Selection

1] Calculating required air flow volume. » Electrical connection properties of the fan voltage,
2] Determining suitable sound level [acoustic fraquency, number of phases, etc,),

calculation). * Dimensions of the fan.

3] Calculating pressure losses. = |nstallation type of the fan (wall type, celling type, etc.).
4] Selecting the right fan by the help of fan = Operation options for the fan [time-delayed, speed
performance curves, regulator, accessories of the product, etc.).

In addition to the four baslc steps given under title (A] above, additlonal factors given under title [B] must
ba alao considarad for exhaust fan selection:




TARLE-1
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STEP-01

Calculating Required Air Flow Yolume

Calculating Required Air Flow Volume
Y

The first step for designing a ventilation system is determination of the amount of sir lair flow velumal required for the indoor
space. Amount of air required to be given to or drawn fram the space varies based on several criteria such as the volume of the
place, average nurnber of persons using the place, contaminating factors affecting the place, level of humidity and thermal

batance,

For air flow calculations, the criterion mast suitable for the place must be determined and corract results must be obtained by
use of the ferrnula given for the determined criteria. For examnple, caleulation for a roam must be made based on the velume
of the roem, while number of persons using the place is more important for public use areas such as cinemas or theatres. In
certain cases, amount of air flow reguired for the place can depend on mare than ane criterian, In such cases, separate caleulations
rmust be performed for each criterion and highest calculation result must be applied for the design.

Based on each criterion, required flow rates can be calculated by use of the following farmulas.

Calculatlion of alr flow volume based an zir change rate:

In this case, amount of air required for the place depends
on the habitable geametrical volume of the place and air

change rate. Required amount of air [air flow velume] can
bz calculated with the follawing formula:

Q= V,x M, fm/ howr]

& 1 Air flow volume: [m® / hour]

V, ! Geometrical volume of the place (V, = G x D' x ¥) [m7]
H, : Alr changs rals

(Recommended air change rates are given in Table-1.]

H, / hour _ H, 1 haur
it Min-Max | oee Min - Max
Barmns 610 Conference Halls B-12
Surgary rantns &-B Calffaurs 10-15
Workshops 8-10 Librames | 3-5
Shapping centers. 6-10 Dry clemners -3
Ballragms 10=12 Laboratories & =4
Banks 2-4 Stores &-20

_ Bathropms &-10 Engine rooms m-30
Blllard racms 10-15 Dalry farms 18-20
Waiting rooms | 5-3 Carpsnters 10-20
Paint shpps 30— 60 Printing hauses 15-35
Mogquas . 36 Matals . 10-15
Laundry rooms. 15-25 Mussuma | d-4

Storshousas | i& Oificas I
FRasting rooms &-30 _ Living roams 4-8
Joiners I B-12 Bame rooms | 0-1%
_-Ful_mdrln.-i HI = a0 Pe“ld'mp's 15 - m
Dlgcas 18- 20 Plzza housas 8-12
Shops a4-12 Pubs 10-15
Witchans [domestic] 10-15 | Restaurants . 5-m
Tollats [domiastic] 8-12 _Kitchans {restaurant] 16-30
Factories 8-1% Exhibition hails I -8
Bakarisa M-25 | Gronhouses | 410
Fhotocopy rooms 10-1& _Classroorns I 2-&
Gulvanic bethe &8 -30 Cinemas 5-8

_G-n_léns &-8 | Dll'_ﬁsﬁing mams | B-12
Baauty saloons 10-18 Sports centars §-12
Hospraly £-4 Supermeriets [ &-10

Places of worship 2-4 Tannarlas L m-30
Workplaces [u_lm_riLl i §-10 Rapalr sheps . 10-18
Culelering n-18 Theatres E-10
Cantedns | 5=10 | Muating roams | &-B
Vehicla body repalr houses | 10 - 15 _Trunsformer rooms 12-30
Recording Fuging I 10-12 Public toilets I 10-15
Wolding raome: 5-30 | Badraams T

Boilar roorms 20-30 | Swdentdormitories | 5-10
Stereronma &-10 ‘Swimming pools 5-8

The steps to be followed for calculating required amount
of alr:
1.5%ep: Geometrical velume of the place is calculated.

W: Width D: Dopths H: Halght
V, = WxDxH m

2.8tap: Air change rate is determined from Table-1 for the
place.

3.5tep: Lastly, calculated spuce volume gnd the air change
rate taken from Table-1are multiplied for finding the required
amount of air, and a sujtable fan is selected based on the
result.

Example / Problam:

Ventilation for the domestic kitchen

FlGURE-Y
Example / Solution:
1.5tep: Calculating the volume of the kitchen
W:¢ Moters 02,5 Meiars H:2,6 Melars

V,=4x25x26=26m

2.5tep: Determination of alr change rate from Table-1
Table-1 recomrends an air change rate betwesan & and 15
for home kitchens. We will apply H,= 13 as the average
value,

3.5tap: Calculating required amount of air
Q =V, x H,=26x13 = 338 m*hour

Based on the obtained result, medel Aircol-20K providing
air flow of 340 m¥%hour or model Alreal-200 providing air
flow of 350 m¥/hour can be preferred for the above mentioned
kitchen.

Nota: Pragaurg loagsa wein mol cortlciersd, since dirget dischergs (ypa
alr ouliat ls appiied in the axempis,



TARLE-2

TABLE-3

TABLE.4

Calculation of air flow volume based on the numbar of
persons using the place:

In certain cases, amount of air required for the space depends
on the number of persons using the place. In such cases,
required amount of air [air flow valume) can be calculated
with the following formula;

@ = N x H, [V / bour]
@ : Alr Flow Volums [m? / hour]
N : Numbsr of persons

H,: Air change rala per person | n

hour x number of persong

Air change rates per person based on the type of activity and
lype of place are given in Table-2 and Table-3.

. m?

Type of Activity H, hour x number of p'ersn:pns'lI
Mermal Axtivity 20-25
Mormal Activity + Smoking 30- 35
Light Physlcal Activity 4D- 45
Hul-qr thsl::nl Ativi I:r 50 - &0
m?

Type of Place "" hour x number of persons

Tradm fair centws
Concert halls
Librarias
“Supermarkets
Musaums
Cinemes
Thaatres

Resting rooms
Nesmal rooms
Gonfargnee rooms
Auditerilms

20

. 30
Hatal foams-
Offices
Clazsroamme
Restaurants
Dining halls

40

Calculation of alr flow volume based an the suction rate for
small partlcles:

Required amount of air for industrial applications with extract
fan use depends on the particles suctioned and the suction
area of the extract fan, and it is caleulated with the following
formula.

Q= A, x V_x 3800 [m® / hour]

Q : Air Row Volume fm? [ hour]

A, Suction arsa of exhaust fanfm®]

V. : Suetlon rate fmis]

Air suction rates recommended for industrial applications
with extract fan use are given in Table-4,

Application Suction Rate [V.]
Kitehen hoads for domastic applications 015 — 0,20 s
Kitehen hoads for industriel applicslions 0,20 - 0,25 mfs
Evaperation tanks 0,25 - 0,50 mfs
Dagraaslng 0,25 - 0,50 my's
Welding, pelvanizing, pickling 150 - 1.00 mis
Painting cabinet 0,40 -1,00 mfs
Sariblasting and grinding 25 - 10,00 mfs

Calculation of air ilow volume basad on tha transfer spead
of small particles n ducts;

In certain cases, various small particles [dust, chips, elc.]
are needed to be dischaged by being transferred through
ducts. In such cases, required amount of alr (air flow volume)
can be calculated with the follawing formula:s

Q= A, x V_x 3600 [m* / ko]
& : Air !?uw vohuna [/ hour]
A, : Cross-sectionel sras of the duclimf]
V: : Alr spead In the ductim/s}

Air speed values recommended for particle transfer
applications are glven in Table-5,

Particle Type Transfer Spead (V) §
=
Dust iy
Flour 13 mfa
Waed
-Thin chips 15 mfs:
=Thick chips 18 myfs
Mutal:
~Thin ehips 15 mfs
-Thick chips 20-25 mis

Calculation of alr flow volurme basad on molsture contant:
Arneunt of air reguired for limiting the humidity in 2 place
and keeping it at a certain level is calculated with tha follewing
formula:

e,
Q =pr [ / howr]
Q :Alr Flow volume [ / hour]
M, Amount of Water [gram/hour]
£ 1 Alr Banzity Dgim]
{p= 1.2 @ 20°C va 1013 mbar)
AH: Moisiurs content differanca baiwaan the air discharged and
afr enfering to the place [ waler/kg or}

Alr flow calculstion based on heat discharge requiraments:
In certain applications, the heat accumulating in a place
must be continuously discharged in order to prevent
temperature rises. Transformer rooms, compressor roams,
pawer generator rooms, pumping rooms and bailer rooms
can be given as examples lo such cases, for which the amount
of air required for heat discharge can be calculated with the
feltowing fermula:

K
pEC, XAT

Q : Alr Flow Volums fm® / hour]

K :Amaount of haat raquired To be dischargad [kw]

P Air density [kgim']

{p= 1.2 kg/m @ 20 °C and 1013 mbar)

C; : Speciffc heat capaciylk) / kg.K]

(C.= 1@ 20°C)

AT : Tomparature difference botween ingide and outside air [*C]

Noto: Roughly, reneformen and sleciic motors convelt raspectively 5-10%
alnds-iﬂﬁ ﬂw:mmmmﬂw o hast,

@ = 3060 x

[r/hour]
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STEP-02

Determining Suitable Sound Level
[Acoustic Calculation)

Determining Suitable Sound Level (Acoustic Calculation)
_—eeeeeee

Second step for designing a ventilation system is performing detailed acoustic calculations for the companents to be used
for the system [ducts, filters, attenuators, grilles, etc.) and the environment in which these components are placed.

The bigges! source of saund in vantilation systems is fans. For this reason, the fan selacied musl have suilabls sound level
far the enviranment of use. Besides, it must be kept in mind that minimizing the length of the transfer route and number
of components also decreases the level of seund propagated by a ventilation system. Table-4 shows minimum and maximum

recommended sound levels for certain application areas.

Application Ars Recommended Min/May

Sound Level [dB]
Bathreoms 4D -45
Yreiting roomy 4D - £5
Psinl houzes $0-70
Laundry rooma 40-70
Kitchea [damestic] 45-50
Ktchans linduscrial] B0 - 40
Factoriez &0 - 70
Phalacopy rooms ED - &40
Hasplials 35([nlaht) - £5[day]
Cantarunce halls .45
Librarias i5-40
Lebaratorias 5060
Officms 40 48
Lidng rooms ﬂﬂ[nightl - ﬂl[dny]
Restgurants 4555
Clessrooms 3/-40
Dressing rooms 50- 450
Cinemes -3
Thestres -3
Meeiing rooms 45— EEI
Public toilats S0-855
Bedroormis 30(nightl - #0ldey]
Syvimming poola 50-35

Absarption of Sound by the Reom:

In addition to the saunds directly propagated by fans or
related ventilation commponents, human ear perceives also
the sound reflected by the environment in which the scund
propagates. Since each environment has its own reflection
characteristics, sound pressure lavel differs depending on
the environment.

By use af graphics obtained through complex formulas, we
are able to calculate the amount of sound absorbed in a
certain area. Here, wa firstly have to give the definitions far
some terms:

Directivity Factor [@Q): Defines the relation between the sound
source and the peint where the saund is heard,

If sound incidence angle is 45%=Q =4
if sound incidence angleis 0° —»=Q =8

Absaorptien Factor i(,): Defines the amaunt of saund
absorbed in the room. Generally having values between 0.02
and 0.4, higher absarpticn factor values mean higher
absorption capacities for the room. Table-7 shows absarption
factors for some types of areas.

I
L}

Araas Absorption Factor kx| 3
g

Fuctories | 00z-007

Kilchena 0,03 - 0,09

Ruslaurants 085-0.1

Schools 0070,

Assambly araas 0oE-012

Oficas 0iZ2-016

Etudias 03-04

Sound Power [LyJ: The amount of energy consumed by the
sound source for propagation a sound.

Sound Pressure [Lsl: The magnitude of the vibrations

created

by a sound source in the air, ar in other words, the

sound pressure felt in the environment.

Amaount of Sound Absarption [AL=Ly-Lpl: The difference
hetween the pressure of the sound at source and the
pressure felt in the environment.

Amount of sound absarption is calculated through the
following steps by the help of Figure-5 and Figure-4:

Exampl

Casa

1.6tap
2.3tap
3.3tep
& step

5.step

1-¥elume of the room is calculated.
2-Suitable absorption factor for the room is
determined by use of Table-7.

3-Absorption surface area [A,) is found by use of
the valume and absarption factor values and the
graphic given in Figure-5.

4-Directivity fastor (Q] and the distance from the
sound source [De) are determined.

5-Lastly, amount of absorption [AL] is found by use
of the absorption surface area, directivity factor
and distance from the sound source values and
the graph given in Figure-é.

8=1¢

: Ventilation of a kitchen whose valumea is 250 m*

: Yolume ; 250 m#

: Average value 0.05 is selected from Table-7.

:An is found to be 11 mz by the help of Figure-5

: If we assume that sound incidencz angle is 45°
and the distance from the saund source is 4 meters,
directivity factor must be B and Dg must be 4,

:By the help of the graph in Figure-4, amount of

absorption s found to be AL = 4 dB.
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Distance to the sound source surface [D.] [m]




Calculating Pressure Losses
s  —  — —— ...

Third step of desigring a ventilation systerm s calculating the pressure losses caused by 1he components [ducts, Tfilters, attenuators,

grilles, etc,| Used for the system.

Fans cansume eneray in order to moveair through ducts and overcome negative affects of the friction on internal surfaces of
ducts, elbows changing the direction of air and obstacles such as filters and outists, For moving sit with high efficiency and
providing afficient ventilation, the lesses caused by these abstacles must bie overcome by the fans,

Pressure losses are affscled by several factors such as the
general design of 1he ventilaling system, length and diameter
of the ducts ysed, air speed and air fznsily.

Each component included in & ventilaling sysiem causes a
different amount of prassure |ass However, ventilation
companents can be classified in three groups in general
[Figure-7]:

s Duets |with eircular or rectangular cross-section)

s Fittings 190° bends, 45° elbows, reducers, etc.]

» Other venlilating components [filters, attenuator, grilles,
diffusers, ete |

FIGURE-Y

1- Pressure losses in ducts:

Pressure lbss of a ducts'is deterinined by the Relp afthe
nomogram graghic givenn Figure-8. A nomogram graph
shows the pressure toss per meter of a duct for certain air
spead and duct digmelzt values. The nomagram graph givan
In Figure-8 was prepared for galvanized steel sheat ducts,

norder to make calculations for duct made of different
malterials, roughriess factors glveii in Table-8 must be also
considerad

AR, = AR ALy w AP L X+ AP XL [ v o

AP, Toml pvasy

(9 g cmeaad Dy ha-dunee | Fajf

\P, Pressura joss (n ) mene lenpitt [Famif
L Lenglhs ef the gy uged i (he sysiem [m)
I Meugtaosd fmokine

For ducts having = rectzngular or sguare pross-saction,
enuvaient diameter values must be found by the help of the
graph given in Figure-9.

Example:
I# dimensions oba rectangular duct are w= &5.cmand h=30
crm, what'is the aguwalen! diameter valua?

+ 26

Equivalent diamater iz found Lo be 346 cm by Use of 1R graph
given in Flgure-9

Lavel of Raughness Example Raughness Factor
Very Gt (Hang duel 0B
PRI i ,
Smgoih s o?
alcarzid stioe) &led di |
Hivuigh Asbgniec-camanl dic i e
i Fleashie duct
Vary Rough Msdermimmim duei | }

2- Pressure losses in fittings:

Pressure loss of & litting [90Y albow, 45% slbow, reducer,
elc.| is determined by the help of the graphs given in Fiaures
10011, 12and 13, Total pressure luss caused by the fittings
Is caledlated by placing the values faund in the graphs in
the equatlon given below, |

AP = AP w AP+ APy # wivvi
IP, -« Toal proemin foee e oy Simus [ Pal

AR - Presmars InsE sxmed DY eaeh Igl Pa)

3- Pressure losses in other ventilation system components:
In this slep, pressure losses caused by other cérmponen!s
of the venlilation systam |attenuatars, arilles, filizrs,
dampers, etc.| are.determined by the help of Table-9.

As an altennative, technical documents of each companent
can be separately analyzed for oblaining more accurale
results, Afterwards, 1otal pressure loss s calculated by
placing values obtained fur gach component iff the following
formula.

lPI — :P.:.O..IF;}O .iP:_.f. -

AP Tolal presille ke cipead b ofwr vivrtianion corpenshe [Pal

AP, Phsagiire s Coilrsewd By sach compomner [Fa]

Ol [ysers B
iees 40 < EO
Brillen tinchanical sfidtidrs | <40
Auirnane shuliees ! 5.3

AL SFASBFL ! - Eu

TABLE-8

TABLE-Y
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Fan Selection by the Help of Fan Performance Curves
_—eeeee

Last step In ventilation system design is the selection of the
right fan by the help of performance curves, in consideration
of the required air flow volume rate, acceptable sound leval
and pressure loss values obtained in previcus steps.

Performance Curves:

Providing data on aperating characteristics of fans,
performance curves are important sources of infermation
used for selecting the right fan. Performance curves reflects
the relationship between the pressure generaled by the fan
[static pressure or total prvessure] and the amount of air
transferred. Inother waords, they show the pressure difference
values for varicus air {low volume rates provided by fans.

System Reslistance Curves:

System resistance curves are graphical representations of
the reaction given by the components used in ventilation
system [ducts, filters, attenuators, outlets, etc.] to the air
movement generated by fans. Systemn resistance curves
displays parabolic kehavior and thay are in direct propoertion
1o the square of air flow volume rate,

APwk ¥ OF fPa]

AP: Pressure lossas In the ventiletion system [Paj]

k: Pregaure loss fastor

Q: Air flow volurme{n? / hour]

Far fan selaction, the jJunctian point of systern resistanca
curve and fan performance point (WP] is taken as the working
peint of the fan. WP point shows the amount of pressure
difference for the air flow volurme provided by the fan. Figure-
14 shows an axample af Lthe fan parformance curve, system
resistance curve and working peint for a fan.

Performance curves give us a different operating zane for
each fan geometry. ldeal operating 2ones for axial, forward
inclined blade and backward inclined blade fans are shawn
respectively in Figure-15, Figure-14 and Figure-17. While
right side of performance curves are recammended as the
operating zone for axial fans for high perfarmancs and low
noise, middle part of the curve is ideal for fans with forward
and backward inclined blades. Recommended ideal sperating
zones should be taken into consideration in fan selection.

Fan Laws

Fan laws provide us the opportunity to calculste the
relationship between the changes on fan revelution (N}, fan
dimensions (AD), density of the air transferred (2] and air
temperature [T] parameters and air flaw volume (Q), air
pressure [AP] and consumed pawer [P values of the fan.
In order for the fan laws to be applicable, both fans must
the similar in terms of geometrical structure.

Change of Revolution [N]:

Change of Air Flow Yolume — 01.0,;%
1

.
Change of Pressure — 47, =4P, x %—]

S
Change of Power — P.—P—I[T;—]

Change of Blade Diamstar [D]:

Change of Air Flew Yalume —» o,-a.x[ g: ]“

#
Change of Pressure —» M,-:E,x[%—]

APJ Fan Perfarmance Curve . Sygtem Reaistance Curve
- — a
— _“\\‘ﬁ; S FIBURE-14 Change of Power — p_.p";[_ﬂll
srhing s
41N\ Change of Alr Speciflc Welght [ P ] and Temperature [T =
g & 273 +tI*cl )
3 \
. v \ Change of Air Flow Volume —» &.=0,
-] s, _
i i \ Change of Pressura —» #%=47%% ';TI”""” _;':_
i v \ :
= Fan Ax Flow Yolume III .__ﬂ Change Uf PDW'EF = PF:.-’F'rT.‘;‘:_J-?F'XI.%
FIQURE-18 FHURE-16 FISURE-17
‘ Aodal Fans % ‘ ‘ Fans with Forward inclined Blades 0 ‘ Fans with Baciovard Inclined Biadas ‘
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STEP-04

Selecting the Fan By the Helg of Performarnice Curves

Example Application

Example Application - Problam: Bathraom Ventilation
Example Application - Solution:

Dimensions of the Roem: 3m x 2m x 2,2m

Alr Inlets and outlats: 1 airinlet and 1 air outlet

Duct to Be Used: @ 100 mm flexible aluminum duct

Fan to Be Used: Ceiling type extract fan with 230V/50Hz
power supply and 2 minutas time delay eparation.

1. Calculating amount of air neadad:
Vo=3x2x22=132m"

H,=¢8

Q= 132 x &= 79,2 = B0 m’hour

v Q 80
"800 T3, 14x0, 1800

=28mf

2. Acoustic calculation:
Sound pressure ahsarption capacity of the walls is ignored,
since the volume of the space is toa low( AL=0).

3. Caleulating pressure losses:
Pressure Losses In ducting:
AP,:?.S% (figurse - 8)

Li=15m

M= 2 Aluminum ducts (Table - 8)

AP, = AP x L x¥,=1.5x 1.5x2a 5P
Pressure Losses at Elbows:

1 plece of T-connectian: The cannection with fan duct and
main shaft,

.dP.,1= EPd

FIRURE-18

Dynamic Pressurea:

AP, = %x V= izﬁxz-r= 4,7=5pPs

Total Pressure Loss:;
AP = AP, + AP, £ AP, + AP, = 5+84+0+5 = 18 Pa

&. Fan Salection by the Halp of the Perfarmance Curve:

In the light of the data obtained, a fan capable of generating 18 Pa
minirnum pressure difference at 80 mhour air flow volume must
be chosen. AIRCOL-Spring and AIRCOL-Spring Light models are

thought ta be ideal solutions fer the application.

Aircol Spring Dperating Point: 80 m#/hour @ 50 P3
Seund Level: 29 dB

N

&

mMeUnE-19
AIRCOL SPRING
i1 i - e i
g bos ]
g 10 : |
i |
E o B 0 L L I A B, 1 Y B .
Waorking Paint
&t = i P W]
T | =
o) !
s |
i 20 an 40 a0 100
Air flow voluma [mfhour)
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Domestic Fans

[A] - Axial Fans

Marcol 100
Larcol 120
Aircol 150
Aircal 200
Mercol 100 5M
Atrcal 120 5M
Mircol 100 OP
Arrcol 120 OP
Mircol 150 OP
Aircal 100 MP
Aircol 120 ME
Aircol 150 MP
Arrcol 150C OP
Arrcal 150C MP
Aireol 20 K
Arrcal 251K
Aireol 150°K
Aircal 200 K

Radial Fans
Aircol Summer
Alrcol Spring
Aircol Spring Light
Atrcol 250

Aircol 250F
Aircol Lux

In Line Duct Fans

Aireol 100 KT
Aircol 120 KT
Aireol 150 KT

Air Extract Elements

Aircol MOF 30/ 60
Aircal MOP 45 /120
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Fans

(A] -
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(E)
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Axial Fans

Airenl 200 MS

Aircol 250 MS

Aireol 300 M5

Aircol MS Series Frame Model
Arrenl 5300

Aereol 5400

Atrcol'S 450

Aircal 5500

Aireol S Series Frame Madal
In Line Duct Fans
Airenl 150 KF

Aireol 200 KF

Aircal 250 KE

Aircol 315 KF

Tangential Cross Flow Fans

AKS 30-300
AKS 30-350
AKS 30-600
AKS 30-720
AKS £0-30D
AKS 40-360
AKS 40=400
AKS 40-720
AKS &R0-180
AKS L80-240
AKS GED-300
AKS 680-360
AKS G80-4BD
AKS 4BD-400
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AKS 92-BMF 280

Air Circulation Fans
AKS 686

AKS 6BB-MF

AKS 486-A
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AC Motors

[A) - Shaded Pole Motors

(B]

i

Two Pole Motaors

* C Type Mator [AKS s84M]
AKS 68EM-12

AKS 6BEM-16

AKS 686M-20

AKS BBAM-25

AKS 686M-30

AKS 6BAM-40

Eliptic Motor [AKS &7&]
AKS ETHA2

AKS 676156

Four Pole Motors
AKS 488-15
AKS BBB-20
AKS 688-25
AKS HBE-10
AKS 4RB-40
AKS BE-45

Capacitor Start Motors

External Rotar Motars
AKS 22M-15
AKS $2M-18
AKS 22M-25
ARKS $2M-35
AKS B2M-42

Internal Rotor Motors
AKS BOM
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