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AMCA Introduction  AMCA '8

A). What is AMCA International?

The Air Movement and Control Association (AMCA
International), Inc. is a not-for-profit international
association of the world’s manufacturers of related air
system equipment, primarily, but not limited to: fans,
louvers, dampers, air curtains, airflow measurement
stations, acoustic attenuators, and other air system
components for the industrial, commercial and
residential markets.

The association’s mission is to promote the health and
growth of the air movement and control industry
consistent with the interest of the public. AMCA
International is a valuable resource and a strong means
of self regulation for our industry. People who buy and
specify fans, dampers, and louvers need to be aware of
the value of the AMCA International Certified Ratings
Seal.

During the last 90 years of representing the air
movement and control industry , AMCA International
has provided value to its membership with the following
services:

1
2
3
4

Certified Ratings Program

Unique state-of-the art testing laboratory
Participation in the development of standards
Independent AMCA accredited laboratories in
Singapore, Korea

5) Industry statistics and forecasting reports

~— — ~— ~—
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AMCA Introduction

B). Certified Rating Program (CRP)

1) AMCA International's Certified Ratings Program (CRP)
assures that a product line has been tested and rated in
conformance with AMCA International's test standards
and rating requirements.

2) Performance seals may be displayed in literature and on
equipment after a product has been tested and its
cataloged ratings have been submitted to and approved
by AMCA International's staff. To maintain a ratings
certification, each licensed product line is subject to
retesting every 3 years. Published performance is
checked for accuracy and validity.

3) An AMCA Certified Ratings Seal gives the buyer,
specifier, and end-user of air movement and control
equipment assurance that published ratings are reliable
and accurate.

4) The AMCA certified ratings program assures buyers and
specifiers that competitors’ ratings are based on
standard test methods and procedures, and are subject
to review by AMCA International as an impartial
authority.

5) All AMCA certified products are listed on line, so you can
verify that the product you are buying is listed. Before
you buy, check out the AMCA online Directory of
Certified Products at www.amca.org.

AMCA 48
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C). Fans Testing and Standards

1) Air Performance Testing includes:

- Development of the fan curves.

- Measurement of airflow, pressure, power and
efficiency.

Test standards that apply to air performance testing
include:

- AMCA 210-16, Laboratory Methods of Testing Fans for
Aerodynamic Performance Rating.

- AMCA 220-21, Test Methods for Air Curtain Units.
AMCA 230-15, Laboratory Methods of Testing Air
Circulator Fans for Rating.

- AMCA 240-15, Laboratory Method of Testing Positive
Pressure Ventilators for Rating.

2)Sound Testing includes:

- Inlet sound power.

- Outlet sound power.

- Total sound power.

Test standards that apply to air performance testing
include:

- AMCA 300-14, Reverberant Room Method for Sound
Testing of Fans.

3)Energy Efficiency Testing includes:

- The fans shall be classified for their fan efficiency by
using the Fan Efficiency Grade (FEG).

Test standards that apply to air performance testing
include:

- AMCA 205-19, Energy Efficiency Classification for
Fans.

FAN EFFICIENCY
‘GRADE CERTIFIED

[T 2
AND CONTROL %o
AssocIATION o
INTERNATIONAL, INC. ®
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AMCA Introduction

D) Relationship between Yilida and
* AMCA International, Inc.

1)Yilida is a member of AMCA International, Inc.

2)Yilida has build the first AMCA Standard Laboratory in
China. The laboratory was built in accordance to the
AMCA Standard.

3)Most of the products are tested and certified by AMCA
Certified Rating Program (CRP), and their catalog
ratings are approved by AMCA International's staff. All
these products and their catalogs are approved to use
the AMCA International Certified Ratings Seal.

4)The Certified Rating Seals include: Air Performance,
Sound and Fan Efficiency Grade (FEG).

Note:

1) Some manufacturers have printed the following statement:
"tested in accordance with AMCA standards" in their catalogs.
Please note that there are essentially different from the
statement of “ the products are approved to use the AMCA
International Certified Ratings Seal". These manufactures
statements mean that their products are tested in accordance
with AMCA Standards, but the tested data are not recognized
and approved by the AMCA International.

2) Another statement that can easily lead to misunderstanding is
the difference between the "AMCA Interational Certified
Ratings Seal" and the "AMCA Membership Certificate". Some
manufacturers have printed the “AMCA Membership
Certificate” in their catalogs. This is misleading to let people
believe that their products have tested and certified by AMCA.
The “AMCA Membership Certificate” (red and white color)
indicates that the manufacturer is a member of the AMCA
International only. Only the “AMCA International Certified
Ratings Seal” (yellow and green, yellow and blue color)
symbols indicates that the products have been tested through
the AMCA International Certified Rating Program and have
been approved to use the “AMCA International Certified
Ratings Seal".(Fig.1)

Yilida committed that all fans and its catalogs affixed with the AMCA International Certified Ratings Seal. The fans are

tested and certified by AMCA Certified Rating Program (CRP) and are approved to use the AMCA International Certified

Rating Seal.

AMCA 48
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Fan Basics and Applications

ULt K2 N FR

Fan Laws

The fan performance in this catalogue denotes the
peformance under the standard air conditions. The
standard air conditions are as follows:

SEED Air pressure P =101.325 kPa
SRR Air temperature t=20 C
=ERE Air density p = 1.2 kg/m?

MAERTIE:

3 2
q,, m D )2 n, Dl

RIF— : RALEEERAIZEAL .
a)ENNRT ENRFERESEEEAZE , 715:

ra =M by

9y 1 )2

W T XN EEERTHRAIIN SIS KR ENEREHER.

Bl 1. EIEMBERE—SRERBONIREX, KNEH
25000 m*/h, #&EA 730 Pa. &1k, alBRIESA
SYQG630R, #i&A 1220 r/min, HTHEA 7.47 KW( EBAL
=R 11 KW )T EKRNEXTFERIRITRE, ERKN
E1EINE) 30000 m¥h,

KIXHVHTROEEIR,, B3 ER TN,

EUE NS N 30083 x1220 = 1464 r/min

n,
4y M

2
b n

SYQ630R RAYEEEERA 1700 rimin. S XA 5E1RER
=% 1464 r/min, SYQB630R BIXLBEHEEK,
LEIXAAEGHTHRIZESE] 12.91 KWJRERY 11 kW B
ERBEHEENK, FEIEEN.

1464

3
i: & :>P2 :(
P \n 1220

Fan Laws Equations:

) s

Application 1: Change in Fan Speed.
a) When the fan, the airflow system and the air density
remain unchanged:

B _(m)
P, n

W Note: This application is normally used to fix the airflow
problems (too big or too small) at site.

E.g. 1: A project needs a backward inclined centrifugal
fan to supply air, its airflow is 25,000 m%h and the static
pressure is 730 Pa. After selection, the fan is SYQ630R,
the fan speed is 1220 r/min and the shaft power is 7.47
kW (the motor power is 11 kW). Now the site needs to
increase the airflow to 30,000m?h. Find the new fan
speed, static pressure and the shaft power.

2
1464 x730 =1051 Pa
1220

3
j xX747=1291kW

The maximum fan speed of SYQ630R is 1700 r/min, so
it is not a problem for the fan speed to run 1464 r/min.
Now, the shaft power is increased to 12.91 kW, so the
original 11 kW motor cannot be used, the motor needs
to be changed.

* IR HMFTEIBINXER, BEE
(1) R EAsEBIE N RS R
(2) SNEARRBHINEABER B ARV, ST E B A

Bl2: EEHBRT, EREXIEIINE, EFEERE
EREHREEA, KU 11 kW BHRORMET , RIFEINS D5
B? XSRS, NERHERSD?

f#: 11 kW BIRBHZHIREIER 10% ROREFRSHINES
9.9 kW,

B n, b
Gra =M 0 2139955000 = 27460 mim
M 1220

CINRAEEBHAER T, NEREEM 25000 m¥h &Nz
27460 m*h,

R : SREEREN,
(a)HRIR, EM ARG R XSRS ; AJ15:

qyv, =4qn
D

(b)BERIRT, ERRRRELHEARES; BJ15:

2 1 1
pzzpl:{nz] {PIJ:(%]{A]Q qmznzz[ﬂ}
n £ n 123 v £,
3 3 1
13 =[nJ (p] _ [pJ (ﬂ} {m]z P
I n o P, £ P, B gy

&)

(c)BRIRT, ERRERT=SRERE (q,) BAEZE, 715:

q,=9,%pP
92— P mn_ P
9 P, n. P,
i RAVEEARTRIKAIE S S 2L ES S AERMAY, X
MNEEERATEEREELERENER, ESEEE AT,
BEEXANBIER

b P
£ L
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* NOTE: When the customer site needs to increase the
airflow, please pay attention

(1) The new fan speed cannot exceed the maximum fan speed.

(2) If the original motor cannot meet requirement of the new
shaft power, then the motor needs to be replaced.

E.g. 2: In the same case, the client requests for
additional airflow, but do not want to invest to replace
the motor. Under the same 11 kW motor conditions,
what is the new fan speed? And in this new speed, what
is the airflow and static pressure?

If the safety factor is 10%, the shaft power will be 9.9
kW.

1 1
3 3 1
PZ=(”ZJ —n, =(p2j xn, =(79;197]3 x1220 = 1340 r/min

2 2
P 3p2=(1340) x730 =881 Pa
n \n 1220

If the motor is not replaced, then the airflow can only be
increased from 25000 m?3/h to 27460 m?®h.

Application 2: Change in Air Density.

(a)When the fan size, the airflow system and the fan speed
remain unchanged:

b _p

(b)When the fan, the airflow system and the pressure remain
unchanged:

2| =

(c)When the fan, the airflow system and the mass flow rate (q))
remain unchanged:

qmz = qml = qu xpz = qvl xpl

2
PP L(AJ
V2R %) R P,

K Note: The fan performance curves in the catalog are
measured under the standard air condition. This application
is used for the selection of the fans that running in the high
altitude or in the high temperature condition, when there is a
change in the air density.

007



008

o
Yilida
)

The Smart Air

B 3: XTI HFE—EXWIBTHBR— M@/ 20000
m¥/h B9 120 CIZmESIK, HEREN 450 Pa KX

HIZHTOER
fiZ: 120CHI=SEE =0.9 kg/m?®
ESSHNEE =1.2kg/m?

4, = q,,= 20000 m*/h

20000 m3¥/h [XL.E K E8E 600 Pa, irE=STRIER,
. SYQSOO00E. #£4 770 r/min, H#Zh=EA 4.93 KW(E

MA55KW ),
HATFT 120CH=EERES,

Fan Basics and Applications

ULt B2 M FR

E.g. 3: A factory needs a fan to draw high temperature
air from an oven which is delivering 20,000 m%h of 120
C air against 450 Pa static pressure. Find the shaft
power required for the fan.

The air density at 120 C = 0.9 kg/ m?

The standard air density = 1.2 kg/m?

D, =%x450=600 Pa

BIX Using the airflow 20,000 m%h and the static pressure

600 Pa, under the standard air condition, the fan
selected is SYQS 900E, the fan speed is 770 r/min, the
shaft power is 4.93 kW (motor is 5.5 kW).

When running at 120 C high temperature air,

0.9

P, =—2x493=3.7kW
1.2

- FrEEHhThER ) 3.7 kW,

MA=: XHRIBIZEN,
(a) BRHELER = SEEE AL, TS

3
4y D,

(b) BBV SEIRE R P FEE LA A5

The shaft power required is 3.7 kW.

Application 3: Change in Fan Size.

(a) When the fan speed and the air density remain unchanged:

2 5
pzz(Dzj PZ{DZJ
)2 D, A D,

(b) When the tip-speed of fan and the air density remain

D,

2 2
u, =y mD, =nD; ha 42 - D, P, =P, 5 _[Dy) 9
m D, qy

* E XNEE—RANIILIT AR, ROBTFRG.

Bl 4. —RXANGIE BHBIEERA 355 mm XA S
HIRT AMATFERA 710 mm BIXHL. 355 mm KAE
X2 8000 m3nh, &£ 300 Pa i, BREE 784
r/min, 3HIHEA 1.33 KW IBEEIRES 14.57 m/s XIRL
—N 710 mm KWL, EHERAVEEIR (784 r/imin) B, KEXT
RIBIXE, 5 E, IR RIS R R E .

3 3
= =21 4., =[ 729 8000 = 64000 m¥/h
355

5
P, (D ’
) =(2J P, {710) x1.33=42.56 kW
355

unchanged:

D, B D, dy

% Note: This application is mostly used by the fan designers,
it is rarely used at site.

E.g. 4: A fan manufacturer wishes to project data
obtained for a 355 mm fan to a 710 mm fan. At one
operating point, the airflow is 8000 m?/h and the static
pressure is 300 Pa, the fan speed of the 400 mm fan is
784 r/min, the shaft power is 1.33 kW and its tip-speed
is 14.57 m/s.

What will the projected airflow, static pressure, shaft
power and tip-speed be for a 710 mm fan at the same
fan speed (784 r/min)?

S [y

N

S|

—
NI

2
=110 x300=1200 Pa
355

u2 = 710 x14.57=29.14m/s
355

M IEREHIZ

HTFAEREMNTERINRESERER, KALHEIERLSMR
FIERXALEBE L . KNALIEREHZ R NGB RR,

BECEENBREEEITEBNSR) 2 T (B SinT
EWEHNRR)NEEFCE, SERREq,THUT—ME

ENBHET:

BE pg

£E P,

MR P

RATLESRRRER n

RANEESE N

SHEE(p). RWRYT . LUREE (n) BEEMZFIRA
BE, HEMLRE.

—MNERBVAG LB R AN B2 . IX L — AR IR IRIE 1A
TR iRER TR =R . fIERESIESEED
% (AMCA International).

XANE R FEEMREEERF XA R T B B T R s
M, BEBRT, Sz, REUL—IESK
MIRIFIsEER, FiseHEiZRTIXAAIREE .
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Fan Performance Curves

Since each type and size of fan has different characteristics, fan
performance curve must be developed by the fan manufactur-
ers.

A fan performance curve is a graphical presentation of the
performance of a fan. Usually it covers the entire range from
free delivery (no obstruction to flow) to no delivery (an air tight
system with no air flowing). One or more of the following:
characteristics may be plotted against volume flow rate (q, ).

Statics Pressure Py
Total Pressure Pe
Power P

Fan Static Efficiency — n
Fan Total Efficiency N

Air density(p), fan size, and fan speed(n) are usually constant
for the entire curve and must be stated.

A typical fan performance curve is shown in Fig.2. Generally,
these curves are determined by laboratory tests, conducted
according to an appropriate industry test standard, e.g. Air
Movement and Control Association International Inc.(AMCA).
The “Fan Laws” are used to determine the brake horsepower
and performance characteristics at other speeds and fan sizes.
Normally, as mentioned before, only one fan size and speed
must be tested to determine the capacity for a given “family” of
fans.

SYQ710K
p=1.2kg/m®*  n=1200 r/min
1p3[g;] P il TékW)
- o
)\\ 112 n%
1000 \ 10 ~ 100
\\ 9 |90
. 8 | 80
////’n—, > \ \\ \ 7 70
7 N 6 - 60
50 7 ANAN \\\ 5 | 50
4 40
/ AN, L
// \ 3 30
2 |20
10 / \\ 1 |10

O .
0 10000 20000 30000 40000 50000 @, [m*h]

B2 KA HEREHZE

Fig.2 Fan Performance Curve
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System Resistance Curve

1) System resistance is the total sum of all pressure losses
through filters, coils, dampers, and duct work. The system
resistance curve (Fig.3) is simply a plot of the pressure that is
required to move the air through the system.

psF ,
400
300
200
100
/
/
0 1000 2000  Q,
&3 &SRR Fig.3 System Resistance Curve
2 2
7pSF2 = (‘]”J = (2000j :i
Pk qy 1000 1
2) EMARFHIEAFHTE: 2) The pressure equation of a airflow system is:
p=klg, )

ENRFBAINERARN:

The power required for the air moving through the airflow
system is:

4y *p

p=—" £
3600%1000

3) a0, & E— 1000 m3/h B9E S, BRI EF09 100Pa. 40
2 q, IfE, p,. BEEANIEEE 400Pa, 1E 3 shELHIRT
FEFR

4) BRIATIRRETY, BEFREREKSD, St AETHRS
LT ER, XITHERSEEN.

5 TRR: B 4 FmHNHERFHIZTHIRR, BHEK
FERE F] HE A XL ER M BEFI AR R SR I E . NN R %
EECHRIMREHLRIE, IRFRRIT RSB SLRIAIED
AR, TRABEW, BENBENERSHERR.

3) For example, consider a system handling 1000 m®h with a total
resistance of 100 Pa SP. If the qV is doubled, the SP resistance
will increase to 400Pa, as shown by the squared value of the
ratio given in Fig.3.

4) This curve changes, however, as filters load with dirt, coils start
condensing moistrue, or when outlet dampers change in
position.

5) Operating point: The operating point (Fig.4) at which the fan
and system will perform is determined by the intersection of the
system resistance curve and fan performance curve. Note that
every fan operates only along its performance curve. If the
system resistance designed is not the same as the resistance
in the system installed, the operating point will change and the
static pressure and volume delivers will not be as calculated.

Fan Basics and Applications

Uit B2 N FR

I LT ]
TR
Op 3rating Point
" N /
- N/ |/
2 / R
A S S T / \/ System Curve
S // BKWZ:
m F ——+ = =7 r BhpCur\{e
/] XALERZS
r Fan Curve
=7
1 |/
4 \
e
Ay
B4 TR Fig.4 Operating Point
/
i — — — i — \ /
i PSigin N
| LS 7
L / /] —— SEFNRSHS
o ] Actual System Curve
/ ‘ IR
/ ! \ Designed System Curve
an RLERZ:
/ / ‘ Fan Curve
// // | q @ &Y
L/ |
\
|
Ay

E5 RAENHLHEN—NERD

6) RLFRRFALLTEIRITAIEESHIBARE, BSFR
SR, BREIZIN. (B 5)
THERMZRITIAR BRI

7)ERZERT, RNMSEREESIHERLZEEES, B
ERTREENDNZBUMAZRNINEINNERE B ZEE
RO R ERETHEE, FAASHESTIRIHEN, Q e
BTIRIHE, B b ERAIXMERIRTEEIRN.

Fig.5 Change In System Resistance Curve——Air Volume Reduced

6)If the actual system has more pressure lose than predicted in
the design. Such, air volume is reduced and static pressure is
increased. (Fig.5) The shape of the kW curve typically would
result in a reduction in BKW.

7)In many cases where there is a difference between actual and
calculated fan output, it is due to change in system resistance
rather than any shortcomings of the fan or motor. Frequently
the mistake is made when taking the static pressure reading
across the fan and concluding that if the static pressure is at or
above design requirements the volume is also at or above
design requirements. Fig.5 shows why the assumption is
conpletely invalid.

011



~~N
Yilida
|

The Smart Air

Fan Vibration and Balancing

MABHRE0F0FEr

FHERINYEEHE RS [fEfka), MR SEHE . MES
PRI ERIEEIR, AKRHERE IR ERES.

RN N ST EE R SR PIERAFE A FIRN R B N 1 R
Hieemih, MmNzt R T IIERESHEEMRILT
BEEfEK.

LAk, PREMEAT LABET ARG RSB RO RS, Pt I EAS
EAIEFERITIEE.

SENNIRNREGREM, ERERNT:

(a) FF ANAUES SRS I

(b) BRI AT

(c) Bt STPE STIRENER T

(d) MATLFEOE R B ORISR

(e) HRRYEIR A B ES

Hep, SN RS AR R R FAaI A TFERERAT .

Unbalanced fan can cause vibration during operation. This
vibration in turn may cause excessive wear in shafts, bearings,
bushings, etc., and greatly reduce their service lives.

The vibration will then create a very negative alternating stress
in structural supports and frames which may eventually lead to
their complete destroy. And the fan's performance will decrease
due to the power absorbed by the supporting structure. In
addition, the vibration can also be transmitted through the floor
to the nearby machines, which can seriously affect their
accuracy and proper function.

The fan vibration is caused by a variety of reasons, the
commons are as follows:

(a) The unbalanced rotor (eg: fan Wheel, shaft, pulley etc.).

(b) The coupling is misaligned.

(c) The rigidity of the foundation, structural support, frame is
not enough.

(d) The uneven airflow passing through the inlet or the outlet of
the fan.

(e) Insufficient lubrication of the bearings, and so on.

The main cause of the fan vibration is the unbalanced rotor.

RS s RIS ERR :
(a) IREXNAIERE

(b) B/ IMiRzh

(c) B \EFS

(d) IREHARIE RS

(e) M XHERERITHAIRS
(f) i >BERRIIRA

The effects of the fan trim balancing are:

(a) To improve the fan performance

(b) To reduce the vibration

(c) To reduce the noise

(d) To improve the lifetime of the bearings

(e) To reduce the fatigue and the disturbance of the operators
(f) To reduce the energy losses
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EREFREHEMZF ENSEY, BfftnErER
(ISO) F 1940 FHIE T HARINRY ISO 1940 FEEEEFR.
ERERTFEERESRS N 11 M5, BMEFRZELL 2.5
BEEE, FENNERESH G0.4 BIZRSEAI G4000,
BAYFRIBMI mm/s.

Taking into account the advanced technology and economic
rationality, in year 1940, the International Organization for
Standardization (ISO) have formulated the Balance Quality
Grades for Rotors. The Balance Quality Grades for Rotors is
divided into 11 grades, each grade is increased by 2.5 times.
The balancing machine is requested to balance from the
highest grade GO0.4 to the lowest grade G4000. The unit of the
grade is mm/s.

& 1- BFNOFEBESR

Table 1 - Guidance for balance quality grades for rotors in a constant (rigid) state

Fan Vibration and Balancing

MABHREIF0FEr

R L2 AORR FR S AL ASRRAROREN 1 NI ZA AR B U A2 R s A RR AR 014 o
Crankshaft drives of marine diesel engine with rigid installation; Crankshaft drives of G630 630
large-scale four-stroke engine with rigid installation.
s S e AR S = EHE T E G250 250
Crankshaft drives of high-speed four-stroke diesel engine with rigid installation.
NS EISEHRIRRMIRENE; 155 REFIVLERRRY (RiM. 5810 ) RaEN.
Crankshaft drives of 6-stroke or multiple- stroke diesel engine. Complete reciprocating; G100 100
engines for cars, trucks and locamotives(gasoline, diesel oil).
REFR. . FREEK;
SE. BEMNERNR AR . G 40 40
Cars: wheels, wheel rims, wheel sets, drive shafts;
Crankshaft drives of the cars, trucks and lacamotives motor.
ML RAUAURAIT
RE. BEMNERN G5/, S=l) R BISH.
. . . . G 16 16
Components of crushing machines and agricultural machinery;
Motor individual component of cars, truck and locomotive(gasoline, diesel oil).
B (FRR ) EIREHAILEE;
BLOBEN. RO
XU
IR S IRICHRO R FEB
55
HUREI—RE S
EEEEF;
BHERNR NN IR G6.3 6.3
Main turbine gear of seacraft(merchantman);
Centrifugal machine, pump Wheel;
Fans;
Rotors of Aircraft gas turbines;
Flywheel;
General component of machine-tools;
General motor rotor;
Individual component of special requirement motor.
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MEMESRE, SiEsRe (Bi) TRENIERCRBIEF;
BEIEERS;

HUARIRED;

BHERPPEFNKBLIEBNEET;

INEBHNAE T

BRR. G25 25
Gas and steam turbine, including ri motor rotor of rigid turbine;
Turbo-chargers;

Mechine tool actuator;

Midsize and large size motor rotor with special requirement;
Minitype motor rotor;

Turbine pump.

R E R EBIEHIR S ;
BEPRIREN G1 1
TSR E KA/ NELEBAR
Audio and video drives;

Grinding machine drives;
Minitype drives with special requirement.

BRI, EORAIR, EH. 504 04

Spindles and drives of high-precision grinder; drives and gyroscopes.

E1: BENKSBIEREHNEFRSEN, RIBRENRR, 8 MNERSE—TNEREARER, NTFEHE, BSRENE.

12 EREBRHASEN (NI ) NERT, FEETFEHREEN.

E3: WFERESM (FEHL. R ) BRE, BSR5.2900E450E5.

T4 WFAMANEERESENEMES, BFSHE2, EFE%, HE2TEENFEREE (FRRENFEREFRG)

5. HhEAIRENEE T REEIERIM, KIS, BARE, MRS, REETNES .. EENATEINKaERES ER U9, BENTE
HHAmIR B 2R IEIE _E T LA

6. WTFRLYEE , TEEEERRBFEAZNERMTE (IS8EHE) .

NOTE 1 Typically completely assembled rotors are classified here. Depending on the particular application, the next higher or lower

grade may be used instead. For components, see Clause 9.

NOTE 2 All items are rotating if not otherwise mentioned (reciprocating) or self-evident (e.g. crankshaft drives).

NOTE 3 For limitations due to set-up conditions (balancing machine, tooling), see Notes 4 and 5 in 5.2.

NOTE 4 For some additional information on the chosen balance quality grade, see Figure 2. It contains generally used areas
(service speed and balance quality grade G), based on common experience.

NOTE 5 Crankshaft drives may include crankshaft, flywheel, clutch, vibration damper, rotating portion of connecting rod. Inherently
unbalanced crankshaft drives theoretically cannot be balanced; inherently balanced crankshaft drives theoretically can be balanced.

NOTE 6 For some machines, specific International Standards stating balance tolerances may exist (see Bibliography).

MEF,ISO KNI FEERESHR G6.3.
BATENNAIMEREELF, B ERA, (CFIERA G AT
ERESREMN G2.5,

AR

ATWRFHEEFHERNE, FENELEN FEYPTUL
REERRREFRRES T, BRI FHIRES
(AR EFE,

RFHIRIRAFEGE

BT HUEFAATEME] 100% B9FE, REFRREEES
BFEN.

—MEERIHES R(mm), EEH M), EEE -E—EBE
= m(g).HEEIEERY, B—B0A FEBEm £, FBEEE
FIRECRYHH E AR, W ORERAVELUEF MR, FE
SHRRVEI A — MRNOE XM AROER, W TE

Fan Vibration and Balancing

MUATLRORENFOE

In the table, the ISO suggested that the balance quality grade
for the fans is G6.3.

However, in order to have a better performance and a longer
lifetime of the fans, YILIDA has balanced all the fans to a higher
grade G2.5.

The Purpose of Balancing Machine

A balancing machine is necessary to detect, measure and
determine the location of unbalance. The data measured by the
balancing machine can be used to change the mass distribution
of a rotor. When measuring is done accurately, it can balance
the rotor.

Permissible Residual Unbalance

Since it is not possible to have 100% balancing, so there must
be some unbalance in tolerance.

A wheel with radius R (mm) and weight M (kg), has a little
overweight m (g) at a point. When the wheel is rotating, a
centrifugal force F acts upon m and is transmitted to the centre
axis. As the result, the axis is displaced from its original position
and rotate around its original position to form a small circle.
This displacement is called the eccentricity. See below

\
(V3] Ce\ntrifugal force

3t

+ -
T B fRL=R)
- > Displacement(eccentricity)

B, FRAE |
Rotating center
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Fan Vibration and Balancing

MARYHRENFOT 1

This eccentricity e _ is expressed its relationship with the
wheel of weight M (kg), radius R (mm) and over weight point m
(g) by the formula below:

€per = (g.mm/kg) 5 (um)
M

o, LEFARSATER.

EfFrERALR (ISO) LATFIAT

_1000xG _60x1000G _ 9550xG

€oer is also called the residual unbalance.

The International Organization for Standardization (ISO) uses
the following formula:

per w T 2mn

RERTBRARMRTFEE e, (g.mmkg) SFHERESHR
G (mm/s )&EEE n (r/min )ZBHXE(NE2).

% 1: SYT10-10L(DK ) K#EIME, &=EEA 1800
rimin, MERFEHRESFHN G2.5, KEWATFRRATF
HEMREFHE EFRATFEE,

(1) RATFRKTFEGE:

9550 xG _ 9550 x2.5

N (g.mm/kg) 8 (x#m)

To express the relationship about the maximum residual
unbalance €per (g.mm/kg), the balance quality grades G
(mm/s) and the rotation speed n (r/min). (Table 2)

E.g. 1: The fan SYT10-10L(DK) Wheel, and the fan’s top
speed is 1800 r/min. If it is required to balance to Balance
quality Grade G2.5, find the permissible residual unbalance.

(1) The permissible residual unbalance:

per

n 1800

SYT10-10L MER=EH 3.231kg, FEHERES 4.446
kg, &1t8 7.677 kg.

=13.26 ym

The mass of SYT10-10L fan Wheel is 3.23kg; The mass of
balance shaft is 4.446kg. Add up to 7.677kg.

U = exM= 13.26 (um) x 7.677 (kg)=101.8 g.mm

(2) RIRIEFEEFRKTFEE:

E7 SYT10-10L AMHREB LR, FERELARD
[OSE:DE N

(2) The residual unbalance of correcting plane:

Cause SYT10-10L is the double-inlet centrifugal fan, so it
needs to check the radiuses of the right and left plane.

= 0.361g =361mg

M= U _ exM _ 13.26 (um) x7.677 (kg)
2r 2r 2x141 (mm)
{ZFBE XN BIF 1

ZRE AT RIERABSE I TEIRE, AR, FwERA, A
L, 8= P RAEBES =B, S—RRFHEENAE ISO
FERESFHRN G2.5.

{ZRIARA = BTN T

The Balancing of the Yilida Fans

In order to ensure that all the fans are running with good
performance and long lifetime, Yilida ensures that all its fans
are going through 3 types of balancing, each type of balancing
has reached the ISO Balance Quality Grades of G2.5.

The three types of balance are as follows:

Normen-Download-Beuth-Robert Bosch GmbH-KdNr.140250-LfNr.2913107001-2005-08-24 09:45

g.mm/kg

per

Permissible residual specific unbalance,e

RFIR-AFRT TGS

© 1SO 2003 - All rights reserved
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ISO 1940-1:2003(E)
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NOTE The white area is the generally used area, based on common experience.

Figure 2-Permissible residual specific unbalance based on balance quality grade G
and service speed n (see 6.2)
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{ZRBEREF R E— M HECEE M) | BFE, E M HeEasE
BNAZE G2.5 IIFEER,

Every wheel that manufactured by Yilida has to do the
dynamic and static balance, so that each wheel is balanced to
G2.5 before assembly.

T

HHES BERO  BEROEAR | FEAL . REER AR S S H R
BilE, MEENTEE, K3 G2.5 NFHEER  FEEIN
W, BHEEIE TR REERE .

The wheel,inlet,inlet positioning plate, motor, base of frame,
the vibration isolators are assembled together to have a
complete fan. The complete fan has to go through the last
balance to reach G2.5 balance grade. After balancing that the
fan,motor etc will be running more stable.
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FENFRENMS. SERNZSRER, SiRaBIZE20-20000Hz
i, (FBRFARNERRMA-ENRBEIRARE. FRILZER. B
R GRIEINSE) fiRsh. FTENEBASEEEXNTES.

1 FETERE,

(A EBEER AP MBS, ERE DR A amEs
RURSBERRORTINEW, LU (W) o8, BamEe FUEThREER,
G
Ly,=10lg w
Hh L, — AR, BAdB; W
W—EEETIE, W,=10-2W;
W—7EThE, SRHW.

2 )RR AR R

FRNAEEREEENE, MEETNESRNEERFREITELE
e, FBEPSAERIRF IS ERL SRR ER, B

L, =20lg L
Py
Heh L —FER, BB,
p—FEE, BfIAPa;

py——EERIE, p,=2*10"Pa; ZIEE1000HZ AR E AN
EEIREINORERS

I

L, =10lg

Hep L—FER, BAHB; 0

l—=3E, BAAWM?;

AR, 1,=10"2W/m2, X4F1000Hz07E, ABALRG
EINR/NFERL107? Wim?, ZEARFRAANRE. YFIEEANRT
HRrEER ZAEEAImax=1 W/m?, FRAREE.

3 fEmiE SR SISt

AR S —RRISINZEA 20~20000Hz SEEAMRER AT NES
&, AR MAEEE D HME TR SRRE AR NET R
FBRORMESIERN 1/3 (FINE (HRE R MAIRE LA 2. 1 HRERT
st , ERR IEC AUEFTAERE BESMRR 1 FRs.1/3 s
—MESEBNS A=

S RS ARSI WER,, BRAUIRERTLUEES
PDA=Z.: MEPESHEERNFOMEET 500Hz BARAIRRS, &S
FERAIFDSTERTE 500~1000Hz HFINIRR , SRm A EHRAIFOIREX
F 1000Hz = RIRRS B ATSTE —RRFBSE DT (B

The Basics of Sound

MRS B

The sound is a travelling oscillation. The sound that the human can hear
is within the frequency range from 20 Hz to 20,000 Hz. Sound source
can be from the vibration of the solid or fluid (liquid and gas).

1) Sound Power Level

The sound power is the sound energy radiated constantly from a sound
source. Sound power is expressed in watts (W). Sound power converted
to the decibel scale is called sound power level (L,).

where L,——sound power level, dB
W,——reference sound power, W
W sound power, W

2) Sound Intensity Level and Sound Pressure Level

The sound power from the sound source cannot be directly measured.
The sound power is calculated from the sound pressure or the sound
intensity that measured from the sound source. Similarly, sound pressure
level and sound intensity level are expressed as below:

where Lp—sound pressure level, dB

p——sound pressure, Pa

p,——reference sound pressure, p,=2 x 10-5 Pa,
This value is the minimum sound level at 1,000 Hz that the human ear
can hear.

where L,——sound intensity level, dB

l——sound intensity, W/m?

|—— reference sound intensity.
This value is the minimum sound intensity that the human ear can feel,
and is the human hearing threshold. The maximum sound intensity that
the human ear can tolerate is Imax = 1 w/m?, it is known as the pain
threshold.

3) Octave Bands and Sound Spectrum Characteristics

Normally, human can hear sounds within frequency range from 20 Hz to
20,000 Hz. For the convenient measuring, this frequency range is
divided into several small octave bands. The most commonly used in
sound measurement is the octave bands and 1/3 octave bands. An
octave band is the frequency interval between two sounds whose ratio is
2. Table 1 shown the octave bands from the IEC Standard. 1/3 octave
band is an octave band that divided into three portions. Spectrum is the
graphics that the sound pressure level or the sound power level changes
with the frequency. The sound from a fan can be roughly divided into
three categories:

a) The maximum sound pressure level of the center frequency of the
band below 500 Hz is called low-frequency noise.

b) The maximum sound pressure level of the center frequency of the
band within 500 Hz to 1,000 Hz is called medium frequency noise.

¢) The maximum sound pressure level of the center frequency of the
band greater than 1,000 Hz is called high frequency noise.

K center frequencylHz | 63 125 250 500 1000 | 2000 | 4000 | 8000
$fEmrequency coveragez| 45 | 90 | 180 | 355 | 710 | 1400 | 2800 | 5600 | 11200
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MRE T AR ENERTIRRAEEEK (W ESRREIARYHREN
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The Basics of Sound
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Sound Testing Method

Sound pressure level and sound intensity level can be measured from
the sound level measuring meter or the sound intensity meter.

Besides the three basic parameters of the sound, it is important to
understand the sound frequency which will have to analyze the sound
spectrum. The sound spectrum can be measured from the sound
frequency analyzer. From the analysis of the sound spectrum, the sound
level can be reduced and the radiation of the sound power level can also
be reduced.

The sound power can be determined indirectly from the measuring of
the sound pressure level. However the sound pressure level is not easy
to measure, as it is influenced by the effects of the testing environment.
In order to minimize the impact of the testing environment, two ideal
state of the laboratory testing methods are created, free field method
and reverberant field method.

When sound source is running in a given space, all the sound energy
radiated from the sound source is absorbed by the boundary without
reflection, and form a specific propagation of the sound waves in this
space. This particular space is called the free field. The laboratory that
simulates the free field is normally used full-anechoic room or
semi-anechoic room. Conversely, if the sound energy is totally reflected
by the boundary of this particular space with no absorption, and it forms
another specific propagation of the sound waves in this space. This
particular space is called the reverberant field. The laboratory that
simulates the reverberant sound field is normally used the reverberant
room.

Below is the introduction of the reverberant room.

A sound source is set in a closed room (reverberant room), after a time,
a constant sound pressure level is produced in the room. In this stable
state, if ignored the loss of the sound power due to the absorption of the
air and the wall surround, the sound power is equal to the sound power
releases from the sound source. This process is the direct sound field.
After switching off the sound source, the sound does not disappear
immediately, The sound energy in the room is gradually attenuated, this
process is the diffuse sound field or the reverberant sound field. The
reverberation time is defined as the time required to let the sound energy
density attenuate to 60 dB (i.e. 10 to 6 times the original value ).

In the reverberant room, measuring the full diffusion of the sound field is
known as the diffuse sound field method. The sound power level is
corresponding to the average sound pressure level Lp in the diffuse
sound field as follow:

Where V ----- the volume of the reverberant room (m®)

T - the reverberation time (s).
If the reverberant room constant is R and the sound pressure level
measured in the full diffusion of the sound field is L , then the
corresponding sound power level is :

Where R ----- the reverberant room constant
And o ----- the absorption coefficient, normally a =0~ 1.0
S - the surface area of the reverberant room.

In fact, all the sound frequencies can not be totally absorbed or reflected
by the boundaries of the laboratory, this difference provides the accuracy
requirement the sound power level measurement in the laboratory (it is
the allowable deviation requirement of the sound pressure level). So, the
test must have a unitary standard for the sound testing methods. There
are two standards, one is the ISO standards, and the other is the AMCA
or ASHRAE standards. There are some differences between the two
standards.

Yilida's comprehensive fan performance test laboratory has a
reverberant room and an aerodynamic performance lab. This reverber-
ant room is built in according to the requirements and the regulations of
AMCA 300-14 (Reverberant Room Method for Sound Testing of Fans).

=. FEHE

WIRIFTIA, BFESESHEN A THUMESET , (RIRE0AE SR AR
B, M 1000Hz LA ERESTREMbET X A IR
ERREER, FIRA ABR L, BRREMA dB.A BRI LIEE
ME, tbaLIH 8 MEiER ER I ESE, HHFRA .

8
L, = 101ngo°~l(Lvi*AAi)
1=1

Hp L —EERER, 2600 dB;
A— RS ERE, IR 1, BP TR =1,2,......,8 DT
& 8 MESEHLSRER 63, 125,250,500, 1000, 2000,4000,8000Hz,
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Sound Calculation

As mentioned earlier, when the sound signal enters the A
weighting network, the low-frequency sound will attenuate
proportionally through the network. The sound pressure level
that was adjusted by A weighting network is called A-weighted
sound level L, its unit is dB(A). The A-weighted sound level
can be measured directly, can also be calculated from the 8
octave bands of the sound pressure level. Its expression is:

Where L ----- octave band sound pressure level, in dB

Al - weighted attenuated value, refer to table 1, in which
i=1,2,....., 8 represent the 8 octave band centre frequency 63, 125,
250, 500, 1k, 2k, 4k, 8k Hz.

FuMFER Center frequency/Hz 63

THNERIEE

Weighted attenuated value/HZ —26 —16 -9

500 1000 2000 4000 8000

BXAA A FRAMNESRNR T KNGEEREX, MEEBURT R
BIEAKNAT LLRARE S KA S HRIBXAIER
AR, FLASIALE ABER L, BRVIBEDRSE A BRRAEL
FRIA:

Ly, =L, —10lg (g, pi; )+19.8

b L, —— BRI TSR A R, 475 dB( A );
L— BRI TR A8 A B8R, B4 dB (A );
BRI TR, S5 mYmin;
p——BRHUH TR AR E, B0 Pa.
BRI BRI EEER AL A AT BRA AR

FESERR T EehitT A e BANR , AT ERIH L R 1
FOANGRHENN, L, =L+, AT,

a) BEERFAHEPE—AK 3 HMELE;

b) FIMNEFEAHHEE 10 UL LAY, BN ST 2B

o) FANEERARE 105 ML TR, EXMEINE, BSAEM.
o) MF SR, REFHHRRBMA, FIRFEEXE.

1 AmEFERNENhE

Fig 1.Two noise sources superimposed curve

The A-weighted sound level of the fans is not only related with
the fan size and the fan speed, but also depended on the air
flow-rate and the pressure. In order to compare the sound
characteristics of different models and different performance
parameters, the specific A-weighted sound level L, is
introduced. The specific A-weighted sound level is expressed
as:

Where Lg, ----- the specific A-weighted sound level, in dB(A)
L, - the A-weighted sound level, in dB(A)
qy === the air flow-rate, in m3min
P the total pressure in Pa.
At present, the fan noise standards are using the specific A-weighted

sound level to evaluate the noise characteristics of the fans.

In actual work, when the sounds are combining, the curve
shown in Figure 1 can be used to calculate the value of the
combined sounds.

When two sounds are combined, L
as follow:

a) The total sound pressure level is no more than any of the
two sound pressure level by 3 dB.

b) If the difference of the two sound pressure level is equal to,
or more than 10 dB, the increment is negligible.

c) When the difference of the two sound pressure level is less
than 10 dB, then find the increment from the table, and add to
the bigger sound pressure level.

d) For more than two sound sources, just combine any two
sound pressure level each time until the finished sound.
pressure level is calculated, the sequence does not matter.

=L +L_,therulesare
ptotal p1 p2
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There are three causes of the fan noise generated: aerodynam-
ic, mechanical vibration, between the aerodynamic and the
vibration.

1)The noise generated by aerodynamic
(a) The impact noise
When the Wheel is rotating at a high speed and the blade is
moving periodically, the air particle is affected by the periodic
force, that pushes the pressure waves at the sound speed to
generate noise.
(b) Turbulancel Noise
When the Wheel is rotating at a high speed, there may have a
swirl occurred at the inlet of the fan, then a noise is generated
due to turbulance.

2)The noise from the mechanical vibration
The unbalance Wheel, the damaged bearing and others will
cause vibration. The vibration will generate noise. If the blade is
not rigid enough, it will vibrate when rotating that will also
generate noise.

3)The noise generated from the interaction between the aerody-
namic and the vibration
Vibration caused by the rotating blades and transmitted through
the duct, then occur impact and swirl in the bending of the duct
that increase the vibration and increase the noise. Especially
when the air pressure wave frequency is same as the vibration
frequency of the duct that cause a strong resonance, then the
noise suddenly increases. It can result in serious damage to the
fan.

1)Well-designed of Fans
When design the fans, in order to prevent or reduce the
generation of the sound source, should minimize the impact of
the air flow, the side plate and the scroll must be smooth
without uneven prominent, and avoid the sharp turn of the air
flow. The fan speed must be selected correctly, and the gap
between the cutoff and the wheel must be controlled, as the
smaller the gap, the greater the noise.

2)Silencer
Silencer can generally absorb the sound source and the noise
generated from the inlet and the outlet of the fans. Different
types of fans will use different kind of silencers.

RALEELRT, BEERERRRIORENED A TRAELRF
MEMNENFHRESHBEDSELMRERSKETE LN, AL
MEERSHMBESANEE. BE. TERBRSELAS
ENE IFREMBEIRE . ENESHMERIRERSRT, K
LEAEFR KA o

BRNEIRERSRT, BERIEEEKRSE 0 m, i2E 20C, X
SEH 101.325 kPa B, BiXEXERE 50%, ZE 1.2 kg/m® #Y
=5

BRAELIREELITEYF, BLERNYAINBZE S HAEREEK
FIREIME T, AT SRA0E EREZ SR K .
1) BRSENKSEANENE, TRUTAHRT:

p, = p, (0.885)Z +1000

S p—SRESREFED;
py— R R
I— Bk,

2) MBERE DRRNERERE, BRERKSEANKSEE
BN, TR FOURHERR:

The Basics of Sound

MRS B

First, we must determine the airflow and the pressure in the
system. As the fan performance data in the catalog are usually
given in the standard conditions, all the data of the operating
point in the system must be converted to the standard
atmospheric conditions before selection.

The standard atmospheric conditions are referred to altitude 0
m, temperature 20 C, atmospheric pressure 101.325 kPa, air
density 1.2 kg/m®.

Some fans are used in a high altitude and different temperature
conditions, where the air density will vary accordingly. The
effects of the temperature and the altitude must be considered,
when doing selection.

1)The effect of the altitude to the atmospheric pressure can be

expressed as the following formula:

Note: p,—— actual atmospheric pressure,
Py standard atmospheric pressure,
Z altitude.

2)The effects of the temperature and the atmospheric pressure to

the air density can be expressed as the following formula:

_ Pr oy 273+t
p7 - po( 273 +¢ )
Py 1 where:
p,=1.2kg/m? air density in the standard atmospheric
L~ 2 kgM——AREXSREN THEE; condition,
p,=101.325 kPa— R R STRSHASES; p,=101.325kPa—— standard atmospheric pressure,
1,220 C—HRAER SR SHORE t,=20 C—— temperature in the standard atmospheric condition,
D b, L—SBIALRESRETHES . BEAIEE. p1, p1, t1—actual atmospheric pressure, air density and
temperature.
3) ik 3)If
_ Py 273+,
p, 273+t
ag. then:
e— KRSEERMEIERI. e= A e—— the correction factor of air density.
Lo

p, = p, X(0.885)Z +1000

(0.885)z _273+1,
X
1000 273+

P1 = (0.885)7 +1000
Py

then:

From the above, the following table can be calculated:
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The Effects of Temperature and Altitude
im SR IER AR

RSZEANEIEREER

Atmospheric density correction factor table

e 3% Altitude (#fzm)

[Temperature| 0 400 800 1200 1600 2000 2400 2800 3200 3600 4000 4400 4800 5200 5600 6000
- 40 1.26 1.20 1.14 1.09 1.04 0.99 0.94 0.89 0.85 0.81 0.76 0.73 0.69 0.65 0.62 0.59
-20 1.16 1.1 1.056 1.00 0.96 0.91 0.87 0.82 0.78 0.74 0.70 0.67 0.64 0.60 0.57 0.54

0 1.07 1.03 0.98 0.93 0.89 0.84 0.80 0.76 0.73 0.69 0.65 0.62 0.59 0.56 0.53 0.50
20 1.00 0.96 0.91 0.87 0.83 0.78 0.75 0.71 0.68 0.64 0.61 0.58 0.55 0.52 0.49 0.47
40 0.94 0.89 0.85 0.81 0.77 0.73 0.70 0.67 0.63 0.60 0.57 0.54 0.51 0.49 0.46 0.44
60 0.88 0.84 0.80 0.76 0.73 0.69 0.66 0.63 0.59 0.56 0.54 0.51 0.48 0.46 043 0.41
80 0.83 0.79 0.76 0.72 0.69 0.65 0.62 0.59 0.56 0.53 0.51 048 0.46 043 0.41 0.39
100 0.79 0.75 0.71 0.68 0.65 0.62 0.59 0.56 0.53 0.50 0.48 0.45 043 0.41 0.39 0.37
140 0.71 0.68 0.65 0.62 0.59 0.56 0.53 0.50 0.48 0.46 043 0.41 0.39 0.37 0.35 0.33
180 0.65 0.62 0.59 0.56 0.53 0.51 0.48 0.46 0.44 042 0.39 0.37 0.35 0.34 0.32 0.30
220 0.59 0.57 0.54 0.52 0.49 047 0.44 042 0.40 0.38 0.36 0.34 0.33 0.31 0.29 0.28
260 0.55 0.53 0.50 0.48 0.45 043 041 0.39 0.37 0.35 0.33 0.32 0.30 0.29 0.27 0.26
300 0.51 0.49 047 0.44 042 0.40 0.38 0.36 0.35 0.33 0.31 0.30 0.28 0.27 0.25 0.24
350 047 0.45 043 0.41 0.39 0.37 0.35 0.33 0.32 0.30 0.29 0.27 0.26 0.24 0.23 0.22
400 0.44 042 0.40 0.38 0.36 0.34 0.33 0.31 0.29 0.28 0.27 0.25 0.24 0.23 0.21 0.20
450 0.41 0.39 0.37 0.35 0.33 0.32 0.30 0.29 0.27 0.26 0.25 0.23 0.22 0.21 0.20 0.19
500 0.38 0.36 0.35 0.33 0.31 0.30 0.28 0.27 0.26 0.24 0.23 0.22 0.21 0.20 0.19 0.18

iE: HLIREESBREENERTH, TRHTHEEETE =1

Note: When the actual temperature or altitude is not on the table, Fig 1

the data can be interspersed calculation

Bl 1. EHTAWIMBESK 0 K, FESE 10CAREZTE—
EBXHEREEEOXIRER, BERERNERERESN 12000
ka/h, &8 %79 500 Pa,

. BEERHEERT, TEBMOEREER, — T EEERESH
ERERE ( B2 kg/h ) ERAIRE ( BAE m¥h ); MNREAY
ERRREBIIELIMET B NREHZEBRE, IBEECAE
RiRE . —RIER TRARKIRRE.

BHEERNATES P.A—ENNNRIH—ERE, ZEXR
SRS, TEENRW S ERIELL, IERAZ R ZRIELEAT.

BEERTEEK 0 X,S8 10CHEER e 79 1.07,
BUEIRERSIRET:

E.g. 1: A chemical factory which is located at an altitude 0 m
and average temperature 10 C place needs a DIDW centrifugal
fan to supply air. The required mass flow rate is 12000 kg/h and
the static pressure is 500 Pa.

Before selection, the following must be considered:

First, if the flow rate given is mass flow rate, then convert the
mass flow rate to the volume flow rate.

Second, when there is a difference in the air density, the
pressure p must be converted to the pressure in the standard
atmospheric condition.

From the table, at altitude 0 m and temperature 10 C, the

corrective factor of the air density e is 1.07.
Convert to standard atmospheric condition:

12000 kg/h

— 9 =p x . - Y9
q, = OA=p*e - gq,=
Vi 1 Vi 0, Xe

EAE—ERRWR IH—EREE, BELWR . RERZHN.

9o =490

&:&:e
Py P

HEEIRTSRNELS 9 SYDASOK, RLE&R 735 r/min, KAHTHZER
791.824 kW, EBHLTHEET9 2.2 kW

024

= 3 =9346 m’/ h
1.2 kg/m” x1.07

Because the volume flow rate is unchanged when the air
density is changing, but the fan diameter and rpm are not
changing.

=9346 m’/h

Do = P, +e=500Pa+1.07=467 Pa

From the above data, the fan selected is SYD 450 K, fan speed
is 735 r/min, shaft power is 1.824 kW and the motor power is
2.2 kW.

LRI—HIERIE(T, BEHEAESE, 1%/ ELhREFFRIKHIE
BEIAREIEK, FRIEIEF RIKBIRDIE.

7. BEgEZ RREREMN, BRix REREE 400
BEEFRAEIEK 0K, SR 40CHBEERH e 5 0.94,
HUEINERSIRET

. R = Gmi

The Effects of Temperature and Altitude
imE S BRI ERA R

In summer, the client find that the air flow does not meet the
requirement, so he calls for help.

Knowing that the temperature now is 40 C, from the table, at
altitude 0 m and temperature 40 C, the corrective factor of the
air density e is 0.94.

Convert to standard atmospheric condition:

12000kg /h _ 10638 m¥h

dy, =

P, Py *e

EEAE:

1.2 ke/ m’ x0.94

Similarly:

dvo =4y, =10638 m/h

HEEAISRAELS /9 SYDA50K, KNEEIR 775 rimin, XIATLHILH
29 2.323 kW, BBHLIIZEA 3 KW SHRSXFMIRELRMN, EREY
REBERECRM™EAVER: BINER 3 KW AIZRET, 50
TR RS ER 3 KW AIE BB KSR EskES.

#i1. ETEMBEEBK 800K, SiE 60 CAMEHFE—SHi#H
REEBELRANKER, KEJ 20000m3/h, EES 900Pa.iEik
B,

fi#: BIERAGHEK 800 K, [iE 60 CAHBERH e /9 0.80.
HUEIRERSIRET

b,
Py P

EFA1Z 1125 Pa IBEAISXMNEL ST SYQSO00E, MR
933 r/min, KALHTIZEES 8.124 kW, BBHIIZEA 11 kW aIfE3k
RIESLIREE ISR EHBEBK 3000 m RUIME TR, KIUL
R E3 EANE , SRERIR(BREATTTIE

fig. BUERAEERK 3200 K, SR 60 CHEESRE e 79 0.59,
HUEINERSIRET

p_h-,
Py L

A ) 4

E& 1525 Pa B A B KA S5 SYQS900E, K=
1061 r/min, KALFATIZES 11.35 kKW, EBHIHERJD 15 KW, AT
FEFRBIMKE TR EHE LRNHEK.

=e .. p,=p +e=500Pa+0.94=532 Pa

From the data above, the fan selected is SYD 450 K, fan speed
is 775 r/min, brake horsepower is 2.323 kW and the motor
power is 3 kW. For this project, the air mass flow rate must be
constant, so it is recommended to use 3 kW motor. By using the
VFD to change the motor speed or using damper to control the
air volume, to ensure that the air mass flow rate is constant.

E.g. 2: A project which is located at altitude 800 m and average
temperature 60 C place requires a single inlet backward
inclined centrifugal fan to supply air. The air volume is 20000
m?3/h and the static pressure is 900 Pa.

From the table, at altitude 800 m and temperature 60 C, the
corrective factor of the air density e is 0.80.
Convert to standard atmospheric condition:

Do = p, ¥ =900Pa+0.80 =1125Pa

From the above data, the fan selected is SYQS 900 E, fan
speed is 933 r/min, brake horsepower is 8.124 kW and the
motor power is 11 kW. After some times, the fan is moved to a
location at altitude 3200 m and temperature 60 C, then find that
the static pressure is not enough for the operating. Find the
solution.

From the table, at altitude 3200 m and temperature 60 C, the
corrective factor of the air density e is 0.59.
Convert to standard atmospheric condition:

+e=900Pa+0.59 =1525 Pa

From the above data, the fan selected is SYQS 900 E, fan
speed is 1061 r/min, brake horsepower is 11.35 kW and the
motor power is 15 kW.

So, to solve the problem, the motor and the drive package must
be changed to satisfy the requirement.
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HHTAZFIKKALER D B PR A BFILIERS, IEAbPTR SYWA RIBOXALIRE T INE
AMCA ENERIEIN ., FIEiEERRTE AMCA SR 211 1 AMCA iR 311 Fr
HTRFFEFAE, FRFS AMCA AESUEETRIRVEK,

XEHARFEE ONIEEEES T AMCAENE, EIAESENSE 031 W2 04511,

AR
ZhejiangYilida Ventilator Co.,Ltd. certifies that the SYWA Series fans shown herein are PERFORMANCE

licensed to bear the AMCA Seal.The ratings shown are based on tests and procedures ran oo

AR Q@ ‘GRADE CERTIFIED
MOVEMENT &,

AND CONTROL %e’

performed in accordance with AMCA Publication 211 and AMCA Publication 311 and

ASSOCIATION
INTERNATIONAL, INC. ®

%

comply with the requirements of the AMCA Certified Ratings Program.
All the Centrifugal Fans described herein are licensed to bear the AMCA Seal, and their

certified ratings are shown on pages 031 through 045.

SYWA SERIES

SYWA Z5I XN = misiea
The SYWA Series Centrifugal Fan

SYWA EIBE LR RAEIREZEREERABITHE
&=, BET AMCA EFRAEFHENS AMCA ENE iz A5
B9 15 FRIAEMAL, RESEEIM 1000m7h—100000mih. B4
RiE. BES. BERFER, E8XPR=RNAREMEES
B BREFREIEENRE~m.

SYWA SERIES

SYWA Z5I XN GRiseA
The SYWA Series Centrifugal Fan

The SYWA Series of the centrifugal plug fans were developed
with advanced technologies. They are licensed to bear the
AMCA Seal for air performance, sound, and FEG. The SYWA
Series includes 15 models as described in this catalogue. The
volume flow of the SYWA Series ranges from 1000 m/h to
100,000 m7h. Some of the features and characteristics of these
fans are: compact structure, high efficiency, low noise, and low
power consumption. These fans are ideal for use in central
air-conditioning systems, in purifiers. They are also suitable for
use in a variety of other ventilation applications.

Syw A 280

HigE XERZ (mm)
Nominal diameter of wheel (mm)

HEE
Airfoil

EaXHEEEORNRINS
Fan series with plug backward blades

SYWA RFIRMNEZRMES GEX O GEROERR RS
YR KRR AT , BRIEERTIE=.

1. Itig

FZIRFRA A ERIRINIHIEL, RAFE=SEHERIN
BRMR , RETERE, KIS 2B O RYRBEET
M ERK, SHHELXR, FERERSMENHEITIER
ANSI/AMCA204-20 #x iz SRRV FFENE T &
ENFENE, PHEIBEIAR) G2.5 REEHKT.

SYWA series fans are mainly constructed of Wheel, inlet, inlet
positioning plate and motor bracket. Fan base (is optional).

1. wheel

Plug backward airved blade Wheel is constructed of
high-grade steel With the advanced aerodynamics profile to
achieve higher efficiency and lower noise level. With the non
Wheel diffuser technology, the centrifugal fan can get a smooth
performance curve and make the static efficiency increase
clearly. All Wheels are balanced to ANSI/AMCA Standard
204-20. Yilida's internal standard is G2.5 or higher for wheel
balancing.
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2. #XA

FARFRER O R RNREE SN IEE, FE=S4
NERREEIRTT, BRI ZME SHCEREEDRE
REBOTZ, BESRENMRENENIEE, DT EDREH
=BT REE,

MHESHKORS: TWRERNIAIEROSHCE SRR
ANEAEERERESMANFRITIE, stgREXIERER
Et.

3. HXOEALR

HROERRAESERERRINTEET, RO AEEE
BT ZHRBEIGERSREERE, BINTmRAREE, FSR
FIE TRIRHREIRBEB A Z ERREDFHREFRMXHAIIREN XS
FHEERRA. ENRANNZERRAIGESSE, RS
MHETRIREE AR Z S .

4. RHLIEREE
RAVEREER S RE T IR TR B IRE S, R (8.

5. EHLsZZE

R RENR D TR T SIRATREIRLT, BEISRNKAATREN
K SRABINIRITERE, W FZRAERS B INERHTINGE,
BRURSNIIETHIZEM.

KR KERBHENRRLMELEN, RIE T HICSHENE
BRRRETT RS NANEITRE M.

6. EBHl

{ZRIERAARECER A =1ERELEN, &5 IEC # EN
IR AR AR BEE R F &, BIPERD IP54 LA L, B &%
BH ERFEIREN -40C ~ +40C, HEMETRHEIERK.
EEANAHAZE TR/ L1p= 100000 /BT o

SYWA SERIES
SYWA ZFIXANF=mmiiee
The SYWA Series Centrifugal Fan

2. Inlet

Plug backward curved inlet is constructed of high-grade steel or
aluminum alloy with the whole stretch forming process by the
advanced aerodynamics profile design. The inlet, where is fixed to
the Wheel use two flanging process to make the air into the
Wheel more stable, losses lesser and fan efficiency higher.

Wheel fits inlet: the axial and radial distance where in the inlet fits
the is designed by the aerodynamic calculation to improve the
fan performance stability. The sizes in detail are shown on page

3. Inlet Panel

Inlet panel is constructed of high-strength steel by flanging and
welding in four sides, fitted to the base by the strengthened board
to increase the strength of the panel, making the panel withstand
greater pressure when the fan runs to reduce fan vibration. For
larger diameter Wheel, greater pressure, the fan can improve the
fan operation stability and safety by increasing the strengthen of
the fan. bracket.

4. Fan Base

Fan base is high strength and easy to install by using channel
steel with welding molding.

5. Motor Bracket

To reduce the fan flow losses, the motor bracket structure takes
the air flow into account fully. It can strengthen the greater
pressure area by the strengthening board to improve fan running
safety.

Hub: hub is constructed of tapered sleeve or threaded shaft
sleeve to ensure the stability of the Wheel fitting the motor, and
to improve the fan running safety.

6. Motor

The motor used in SYWA series fans are totally-enclosed
three-phase squirrel-cage motors, they are up to the standards of
the IEC and the EN, Standard motors' Insulation Class is F, and
Ingress Protection is IP54 or above, B temperature rise. Ambient
temperature is -40 C ~ +40 C, the other operating conditions are
shown in the requirements. Motor bearing service life (L1g) are
over 100,000 hours (L1 10000 hours).

MALIERE

1. KGR EE S

e

Type SYWA710
NE

Volume q,=16553m%h
FalE

Static Pressure P_.=1030Pa
HE

Dynamic Pressure P,.=61Pa
XUANEE R

Fan Speed n=1450r/min
I

Shaft Power P=6.571KW

ARBETNER
A Sound Power Level

L,A=96.8dB(A)

FRIESUE
Static Efficiency

nsF =72%

Performance Chart

1. Example of Cruve Reading

SYWA SERIES
SYWA FFIXA=ai BB
The SYWA Series Centrifugal Fan

—

A,

SYWAT710

DO NOT USE IN THIS AREA

GAS DENSITY: 1.2kgim’ SHEEE

STATIC EFFICIENCY n (%) 8 ERIEE 51
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1). ITESRIACERBRNBLS 5 XU  KUE XU 75 [ FERE
B ERRERT . Kt Bl . R ERESR G R AT

rotation direction, type of electric motor and its specifications. ) _ .
ERAELT R . 2) Prior to installat)ilgn, the fan should be carefullr;/ inspected. Wheel diameter  iieEE D =289 mm Fan weight miEs m = 26 kg
2). EREFINS NS EMHEITIOE, WHEe. EimflihEE Special care should be taken in checking the shalf, Wheel and . _ - - .
T B ERNE, SRR S S B . bearings. If there is an indication of any damage, the Moment of inertia «ams  J = 0.056 kgm Speed limit @z N = 4840 r/min

3). ENFIMECEENER, RRAEEA JEBNTENZRY.
4). RALIERIEHERT, FBREBIAVERREFSXIERIE
Ko

5). RESHRNOZERRBIER, Ek T Sh R .

6 ). RiNZEERFIATIFRIMTE, e ER T T ZfHENR,
PN LI RAS S A AT .

7). RNECFIEBHINRRIEERE TR T, RAAIhEI A
RESBIBAERERYNS, FIEHROSMIRATFERII
2= AMIERBHEINZRIE TGRSR, FEERNLE R OEEK OF
EERIARIN AR DHIT=EE .

8) . RHELBRAIEMESIK, T8 (1) R BRNTF

1) When placing the order, it is necessary to state the type of
fan, speed, air volume, air pressure, discharge direction,

damaged parts should be repaired or repaired before the fan
is installed or commissioned.

3) The inside of the scroll and casing need to be checked to
make sure that there are no foreign objects inside the
housing, such as tools or loose parts.

4) The rotational directions of the motor and Wheel should be
checked to ensure that they are in compliance with the
specification and purchase orders.

5) A flexible connector should be used between the fan out let
flange and its mating ductwork. The flex connector should not
be over-stretched.

6) Following the installation, the Wheel should be turned by
hand or with the use of a wrench to make sure that it turns
freely without colliding with other parts of the fan. Once all this
is done, the fan can be commissioned normally.

ZINERIMRERAE LS. BRAD, BHEO, BER. STUEAE
BEEN SN B ()R . FrAINES]
AMCA Internationaltx/E3011+ 8, FIREATREERA. BHEAO,

BEEH, BRROETIERS (HOLGA )

o

BERUEEER

Performance certified is for installation type A: free inlet, free outlet with
partition. Performance ratings do not include the effects of appurte—
nances (accessories). The A-weighted sound ratings shown have
been calculated per AMCA International Standard 301. Values shown
are for outlet L,,,A sound power levels for installation type A: free inlet,
free outlet with partition.

150mg/m?® BISHK . —20°C< B <85 CHISIKIME TER, K 7) The rated motor power as calculated herein might not be
;e . ’ sufficient to drive the fan with an unrestricted discharge flow. o ) .
MIEEEEEELS R2 AR RV ORI, B LEREE BT E o Operating the fan with an unrestricted discharge outlet will ] SYWAZ280 Measured in installation A according to AMCA Standard 210:
result in flow rate that exceeds the specified fan capabilities. [ ] e s anea GAS DENSITY: 1.2kgim’ S{AEIE
Such operation will quickly burn the motor and damage the S CIENG o BERRE
fan. Great care must be taken in operating the fan to make STATIC EFFICIENCY n (%) B 46 57 65 69 67
sure that the maximum rated flows, as provided on the 3000
performance charts in this catalog, are not exceeded. 2 51 T — -
8) The fan is limited for use in areas where air substances are 15 //%’Q%
non-corrosive, non-toxics and non-erosive and where dust 48’ A
- ! 2000 & ~
particles are less than 150mg/m°with a temperature between 3 ; — SN N
-20 C and 85 C. Special care should be taken during : ,3§ I~ N \\/
transportation, load and unload. L= 0.8
€4, AR N
0N —
AN AN
o0 04 /L Tl A VALY i
= N \B; 4840 T
800 03 A = ~~ \ =70
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& LAV BF W anp
— 600 02 \V4 60
5 AL N | 300 —f g AIR
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a 0.08 /\L §74\}[_\\ \ 3000 ﬁ S movemenT %',0
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SYWA F5E ORI = GaikEA SYWA RFIKHL*~gaikieA
The Smart Air The SYWA Series Centrifuga| Fan The SYWA Series Centrifugal Fan
Wheel diameter ##az D =322 mm Fanweight mnms M = 37 kg Wheel diameter sEz D =363 mm Fanweight mmmz M =40 kg
Moment of inertia sznias J =0.076 kgm Speed limit  wRssE MNex = 4140 r/min Moment of inertia ssznies J =0.136 kgm Speed limit  irRssE Neex = 3720 r/min
ZINERIMRERAR RS, BEHAD, BHREO, AFER. St Performance certified is for installation type A: free inlet, free outlet with ZINERIMRERAR RS, BEHADO, BHREO, EFiR. SIitEE Performance certified is for installation type A: free inlet, free outlet with
TEETDER RN . ARSI EDE D o e e WEETSER RN . ARSI EDE D (s I e e el Tt aroan fave
, z . e vt nances (accessories). The A-weighted sound ratings shown have _ . . e vt nances (accessories). The A-weighted sound ratings shown have
AMCA InternationaltmifE3011H 8. FENZEREA: BEAO, been calculated per AMCA International Standard 301. Values shown AMCA Internationaltz #3011t 8. FIMEAREREA: BEAQD, been calculated per AMCA International Standard 301. Values shown
BHEO, BRRIOEINERS (HOLWA ) . are for outlet LA sound power levels for installation type A: free inlet, BHREO, ERRNFINERR (HOLWA ) . are for outlet L,,A sound power levels for installation type A: free inlet,
free outlet with partition. free outlet with partition.
SYW A31 5 Measured in installation A according to AMCA Standard 210 SYW A3 55 Measured in installation A according to AMCA Standard 210
I:l X . 3 , BRI
nowowssmmlsw: _ __ GAS DENSITY: 1.2kgim’ S{REREE ] oGS s e GAS DENSITY: 1.2kgim* SHABIE
STATIC EFFICIENCY n (%) B FEREER 46 56 65 69 67 STATIC EFFICIENCY 1 (%) B8 FERXEE S5 65 73 75 71
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SYWA400 FEG80 SYWAA450 FEGS85
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SYWA Z3IE XN GriskiE SYWA ZEFIXIHF=mikeR
The Smart Air The SYWA Series Centrifuga| Fan The SYWA Series Centrifugal Fan
Wheel diameter w#az D =410 mm Fanweight mmmz M = 50 kg Wheel diameter wiaz D =457 mm Fanweight mmsm M = 60 kg
Moment of inertia sz J =0.208 kgm Speed limit iRz N = 3300 r/min Moment of inertia sz J =0.393 kgm Speed limit  tRsE Neex = 3000 r/min
ZINERIMRERAZRLE. BRAD, BREO, BiEik. STt Performance certified is for installation type A: free inlet, free outlet with SINERIMRERARTE. BEAAD, BRYEO, BiEiR. STksE Performance certified is for installation type A: free inlet, free outlet with
BEETAERIRIDEN, FrANBRBEREESS  parion, Pefomrce singsco ol e e ot of e BRETERIRISEN, FrANRRBNEREESS  parion Pefomarce sing:do ot e e S o e
AMCA InternationaltmifE3011H 8., FENZEREA: BEAO, been calculated per AMCA International Standard 301. Values shown AMCA Internationaltm/fE3011+8 .. AENZEREA: BEAO, been calculated per AMCA International Standard 301. Values shown
BHREOA, ERRNFINRSR (HOLWA ) . are for outlet L,,A sound power levels for installation type A: free inlet, BHEEO, SEROETERS (HOLWA ) . are for outlet LA sound power levels for installation type A: free inlet,
free outlet with partition. free outlet with partition.
SYW A4 OO Measured in installation A according to AMCA Standard 210 SYW A450 Measured in installation A according to AMCA Standard 210
l:l i;fb%%ﬁSEINTHISAREA GAS DENSITY. 1‘2kg/m3 %wﬁgg l:l %EP%%?SEINTH\SAREA GAS DENSITY 12kg/m3 %W%E
STATIC EFFICIENCY n (%) B#ERER 47 56 64 68 65 STATIC EFFICIENCY n (%) BRERER 54 65 73 75 70
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SYWA500 FEG85 SYWAS560 FEG80
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SYWA Z5IE ORI~ mmiiee SYWA ZEFIXIHF=mikeR
The Smart Air The SYWA Series Centrifuga| Fan The SYWA Series Centrifugal Fan
Wheel diameter m#Ez D =513 mm Fanweight mm®z M = 75kg Wheel diameter w#Ez D =570 mm Fanweight mmsz  m = 85 kg
Moment of inertia ssznigs J =0.567 kgm Speed limit  imssiE MNax = 2600 r/min Moment of inertia #sznize J =0.992 kgm Speed limit  irmRssE Nex = 2340 r/min
ZINFHMEERAXLE . RO, BEAREEO, BRR. STtaE Performance certified is for installation type A: free inlet, free outlet with ZINERIMRERAERRE. HRAO, BREO, BafEtk. SItse Performance certified is for installation type A: free inlet, free outlet with
SREREESRBIRIBER. ATANRSBEEARS  pation Peformarcs mingsdo ot e e S o e SEEREESRB IO, ATATRSBEEARS  parion Peformancs mingsdo ol e h st o spre
AMCA Internationaltz 3011t 8. FIRERREREA: BBAAO, been calculated per AMCA International Standard 301. Values shown AMCA Internationalti£3011t8 .. PIERREREA: BBAAO, been calculated per AMCA International Standard 301. Values shown
BARYO, ERENEIIRSE (HOLA ) . are for outlet L,,A sound power levels for installation type A: free inlet, BREO, SRRIEIIERSE (HOLA ) . are for outlet Ly,A sound power levels for installation type A: free inlet,
free outlet with partition. free outlet with partition.
SYW A500 Measured in installation A according to AMCA Standard 210 SYWA560 Measured in installation A according to AMCA Standard 210
l:l iDE({)iﬁ?)%ﬁSEINTHISAREA GAS DENSITY: 12kg/m1 %{Z{S%’;E l:l ﬁoﬁhﬁgﬁSElNTHISAREA GAS DENSITY: 12kg/m‘ E\:W%E
STATIC EFFICIENCY n (%) B#EPRIRER 54 65 73 75 70 STATIC EFFICIENCY 1 (%) ERERIRER 53 63 70 74 68
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vilida SYWA630 FEG71 SYWA710 FEG80
~ SYWA ZBIE R SikAE SYWA RFIXAHL~mmistis
The Smart Air The SYWA Series Centrifuga| Fan The SYWA Series Centrifugal Fan

Wheel diameter m#mz D =640 mm Fanweight mnme  m = 105 kg Wheel diameter m#Ez D =719 mm Fanweight mn=z  m = 130 kg
Moment of inertia #mmz  J =1.602 kgm Speed limit  #\isE .= 2120 r/min Moment of inertia #zme  J = 2.723 kgm Speed limit — mwsE = 1830 r/min
LINERIMRERAR RS BHAO, BRENO, BlEik. STt Pert‘tf?rmange r(f:ertified is fo;linstagationttyp? P(;: frtehe inlf?t, fti'ee ?UUEt \rAtlith LINERIMRERAX RS BRAO, BEREA, BlER. ST Performance certified is for installation type A: free inlet, free outlet with
. ) — = o artition. Performance ratings do not include the effects of appurte— - , — A it i i -
A ET QMR IRINRN. FrAISRES R Ens ﬁamlzles (accessories). Thtle g'JA—weightéd gound ratings show%pléave EEARER RN (RN, A SERREEEE ﬁiﬁgﬁs”'(aﬁ:?ﬁ?elﬁe ?it'e”g:-‘v’v%B?fte"&c'ngnbh‘?a?megfssﬁlﬁvﬂpﬁgie
AMCA InternationaltfE301itE. FrMMERREREA: BEAD, been calculated per AMCA International Standard 301. Values shown AMCA InternationaltrE301itE . FrnEALREEEA: HHAO, been calculated per AMCA International Standard 301. Values shown
BEHA, BRIRMEERR (HOLWA ) . are for outlet L,,.A sound power levels for installation type A: free inlet, BHEO, ERREITES (HBALLA ) . are for outlet LA sound power levels for installation type A: free inlet,
free outlet with partition. free outlet with partition.
SYW AG30 Measured in installation A according to AMCA Standard 210: SYW A71 O Measured in installation A according to AMCA Standard 210:
ESEdzsc
I _ GAS DENSITY: 1.2kg/m’ SEEIE ] S ke s aven GAS DENSITY: 1.2kgim’ SHEEIE
STATIC EFFICIENCY 1 (%) B8 AR 52 59 65 66 59 STATIC EFFICIENCY 1 (%) E2ERIE 51 60 69 72 66
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SYWAS800 FEG80 SYWA900 FEG80
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SYWA Z3IE XN GriskiE SYWA ZEFIXIHF=mikeR
The Smart Air The SYWA Series Centrifuga| Fan The SYWA Series Centrifugal Fan
Wheel diameter #Ez D =810 mm Fanweight mmsz M = 200 kg Wheel diameter m#Ez D =908 mm Fanweight mmsz  m = 280 kg
Moment of inertia sznige J =5.034 kgm Speed limit iRz MNex = 1630 r/min Moment of inertia sznige J =9.214 kgdm Speed limit  mRsex Neax = 1490 r/min
ZINERIMRERAE RS, BEAD, BEEO, Gk, SIttae Performance certified is for installation type A: free inlet, free outlet with ZINERIMRERAR RS, BRAO, BAREEO, EFR. SIitaE Performance certified is for installation type A: free inlet, free outlet with
BEETOEEAG L. FANGAS ey parion, Pefamance aingsdo ol o o s of - BEETAEROIRIO, AR EREERE  parlon, Paformance aingsdo ot s e Sfeis o -
AMCA Internationaltz #3011t 8. FIMEAREREA: BEAAQD, been calculated per AMCA International Standard 301. Values shown AMCA Internationaltz #3011t 8. FIEAREREA: BEAOD, been calculated per AMCA International Standard 301. Values shown
BREO, ERRNFINRR (HOLWA ) . are for outlet L,.,A sound power levels for installation type A: free inlet, BEEO, GEROETES (HOLWA ) . are for outlet LA sound power levels for installation type A: free inlet,
free outlet with partition. free outlet with partition.
SYWAS00 Measured in installation A according to AMCA Standard 210: SYWA900 Measured in installation A according to AMCA Standard 210
l:l T)Ef;ﬁl?g%ﬁSElNTHISAREA GAS DENSITY 12kg/m3 %W%-{E l:l iI:)EC‘)Elﬁ)gjgsEINTHISAREA GAS DENSITY, 12kg/m3 %w%g,g
STATIC EFFICIENCY n (%) B&EPIZEE 51 60 69 72 66 STATIC EFFICIENCY n (%) B EPIRER 51 6 69 72 66
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SYWA1000 FEG80 SYWA1120 FEG80
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SYWA Z3IE XN GriskiE SYWA ZEFIXIHF=mikeR
The Smart Air The SYWA Series Centrifuga| Fan The SYWA Series Centrifugal Fan
Wheel diameter 2 D = 1000 mm Fanweight mme® M = 330 kg Wheel diameter m#Ez D = 1120 mm Fanweight mmEz  m = 370 kg
Moment of inertia #ztas J =14.375 kdgm Speed limit  mEREE Moo= 1320 r/min Moment of inertia szms J =23.52 kdgm Speed limit  #w®sEE M= 1250 r/min
ZINERIEEEEAR L. BEAD, BREO, BiEtk. STitEE Performance certified is for installation type A: free inlet, free outlet with ZINERIMEERARZE. BEAO, BRYEO, BiEiR. STkeE Performance certified is for installation type A: free inlet, free outlet with
BRETEEMEANONN. FANSRENRES,  perion, Peformarce eingsdo ot ke e ofeis o e BRETEMRIRIDEN, FRANBRBNERRESS  parion, Pefomnce sings oo ot e e ot of e
AMCA InternationaltmiE3011tE .. FIMERREREA: BEAQD, been calculated per AMCA International Standard 301. Values shown AMCA InternationaltmifE3011H 8. FENREREA: BEAO, been calculated per AMCA International Standard 301. Values shown
BREO, ERRIERE (HOLA ) o are for outlet LA sound power levels for installation type A: free inlet, BHEEO, ERREITZRSE (HOLWA ) . are for outlet LA sound power levels for installation type A: free inlet,
free outlet with partition. free outlet with partition.
SYW A1 000 Measured in installation A according to AMCA Standard 210 SYWA1120 Measured in installation A according to AMCA Standard 210:
e l:l AR KB
DO NOT USE IN THIS AREA GAS DENSITY: 1.2kg/m’ S{kaEE DONOTUSE INTHIS AREA GAS DENSITY: 1.2kgim’ S {A% )%
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SYWA1250 FEG80 SYWA1400 FEG80
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SYWA Z5IE ORI~ mmiiee SYWA RFIKHL*~gaikieA
The Smart Air The SYWA Series Centrifuga| Fan The SYWA Series Centrifugal Fan
Wheel diameter mxEz D = 1250 mm Fan weight mms= M = 585 kg Wheel diameter sz D = 1400 mm Fanweight mmmz M = 700 kg
Moment of inertia sznizs J =37.11kdm Speed limit iRz N = 1130 r/min Moment of inertia #zhizs J =56.32 kgm Speed limit iRz Nwex = 1060 r/min
ZINERIMRERAEREE. RO, BREN, BfEtk. STEse Performance certified is for installation type A: free inlet, free outlet with ZINERIMREEAEZLEE. HEANO, BAREEO, BFER. FInlEse Performance certified is for installation type A: free inlet, free outlet with
BRETOEMEAMN, FANTRBRRES,  perion, Peformance aingsdo ot ke e ofeis o e BRETERIRION. FrANBRBREREESS  parion, Pefomnce sings oo ot e e S of e
AMCA InternationaltmifE3011H 8. FENZEREA: BEAO, been calculated per AMCA International Standard 301. Values shown AMCA Internationaltr #3011t 8. PIERREREA: BEAO, been calculated per AMCA International Standard 301. Values shown
BREA, ERRNFINERSR (HOLWA ) . are for outlet L,,A sound power levels for installation type A: free inlet, BEEO, ERROENERE (EOLWA ) . are for outlet LA sound power levels for installation type A: free inlet,
free outlet with partition. free outlet with partition.
SYWA1 250 Measured in installation A according to AMCA Standard 210. SYWA1 400 Measured in installation A according to AMCA Standard 210:
BRI BRI
I:l DO NOT USE IN THIS AREA GAS DENSITY 12kg/m3 %’W?ﬁgg l:l DO NOT USE IN THIS AREA GAS DENSITY 12kg/m3 %W%ﬂ\g
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The Smart Al The SYWA Series Centrifugal Fan The SYWA Series Centrifugal Fan
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s BiES A B C H1 H2 L1 L2 L3  L.max B1 B2
SYWA280 | Y71-100 35 396 396 50 248 360 460 465 605 310 346
SYWA315 | Y71-112 35 440 440 50 270 360 460 465 615 360 396
Y71-80 300 420 425
S, om SYWA385 | oo 35 480 480 50 290 280 500 i 635 400 436
SYWA400 | Y80-112 35 520 520 50 310 400 520 525 755 450 486
Y132 500 620 625
SYWA450 | Y90-112 35 590 590 50 345 400 520 525 780 510 546
SYWA280 117 84 4 300 280 323 169 6 7 22)321 o igg 2(2)8 ggg
SYWA355 144 103 6 383 344 406 196 6 7 SYWAsE0 | Y90-112 40 720 720 63 43 460 620 625 990 610 650
SYWA400 160 116 7 423 386 456 220 6 7 Y132-160 660 820 825
sywaeso | Y112 510 or 7 1025 | 685
SYWA450 179 131 7 466 432 512 243 6 7 Y132-160 45 800 800 63 463 700 860 865 725
i 805
SYWA500 200 145 8 515 485 570 277 8 9 SYWAT10 m 16 g 125 50 880 880 80 520 ?28 ggg 805 1195 | 770 810
SYWAS560 229 164 8 570 544 640 314 8 9 -
Y132 650 850 860
SYWA630 253 184 9 635 605 720 353 8 9 SYWAS800 Y160-180 50 1000 1000 80 580 800 1000 1010 1180 850 890
SYWA710 283 206 10 700 670 810 394 8 9 SYwagoo | Y132 50 1120 1120 80 640 700 900 910 1240 | 960 1000
SYWA800 | 320 233 12 778 750 912 447 12 12 Y160-180 900 1100 | 1110
SVASO0 - 260 ” p— ™ prvs s = = SYWA1000 | Y160-200 50 1250 1250 80 705 1000 1200 1210 | 1365 1080 1120
Y200-225 1200 1400 1410
60 1400 1400 100 | 800 1 121 12
SYWA1000| 400 291 16 980 945 1120 561 12 12 SYWAT120 | v250-280 1400 | 1600 | 1610 650 0 50
Y225-250 1300 1500 1510
SYWA1120| 448 326 16 1044 1080 1254 639 12 12 1800
SYWA1250| 502 366 18 1220 1180 1400 696 14 14 SRR | vasoats i b b i 1500 1790 170 = b
Y250 1400 1600 1610
SYWA1400 60 1750 1750 100 | 975 1950 1500 1540
SYWA1400| 564 411 18 1360 1310 1568 796 14 14 Y280-315 1600 1800 1810
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046 This fan features described in the sample, such as size, performance parameters, the Company reserves the right to 047
change without notice; if unknown place, please call us.




