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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 (over fifty years as its
consolidated voice), 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 210-07, Laboratory Methods of Testing Fans for
Aerodynamic Performance Rating.

- AMCA 220-05, Test Methods for Air Curtain Units.
AMCA 230-07, Laboratory Methods of Testing Air
Circulator Fans for Rating.

- AMCA 240-06, 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 300-08, 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 205-10, Energy Efficiency Classification for
Fans.
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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)
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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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Quantities, Symbols and Units

£, FS581{

=R The measure of area A m? EF; Speed c m/s
fzN ) Volume \Y m3 b Specific volume v m3/kg
RN EEE Fan Speed/ RPM n rimin(rom) | REiRE Tip speed u m/s
EH Pressure p Pa ENERE Density of medium 0 kg/m?
SRER Gas constant R JIkgK fERE Angular velocity w rad/s
$2 Radius r m(mm) FHINRE | Gravitational speed acceleration g m/s?
HEINRE Temperature in Kelvin T K RS Moment of inertia J kgm?
BERE Temperature in Celsius °C bal Force F N
Power EE Weight m

EERRE Rated voltage BA Capacitor C400V

AERR R Rated current |N A HEIn = Rated power Py W
EEIEEE | Motor speed/ RPM n, r/min (ESE Power supply frequency f, Hz
e Rated torque T, N'm ThERREEL Power factor cos®

IRFREEE Breakdown torque T, N'm FEANER Motor efficiency n,

[BEhEERE Starting torque T, N'm PIRER Insulation class BIFH

REEEE Loaded torque T, N'm PP Protection grade IP

HIRE Volume capacity meh (m¥s) ARER Sound pressure level A-weighted dB(A)
FEERE Mass capacity q, kg/s AOAFEES | Inlet sound pressure level LPiA dB(A)
TR Flow speed c mis HOARELZ  Outlet sound pressure level Lo A dB(A)
2FE Total pressure P Pa(in.wg) ARBINZRE Sound power level A-weighted LA dB(A)
B E Static pressure Py Pa(inwg) IFEREHK Surrounding sound power level LA dB(A)
E Dynamic pressure Pyr Pa ANOAREINZRL Inlet sound power level LA dB(A)
EREE Differential static pressure Ap,e Pa HOARBINERL Outlet sound power level LA dB(A)
TEE Differential dynamic pressure Apge Pa i OIEAZE(E Differential between inlet and outlet AL, A dB(A)
XUNHEERMENE  Dynamic pressure at fan outlet [ Pa M4 EIEEE | Tip speed u, m/s
FIE Pressures rise Apg Pa TSRS R Max. permissable medium temperature t T
E5REEIR Critical speed o r/min IEENEMEREL | Coefficient of kinematic viscosity Y m?/s
LettsE Specific speed N, r/min IHEFEER  Impeller balance grade G mm/s
BEKE Duct length I, m [E4EHERE Compressibility factor z -
HER= Impeller diameter D e Efficiency n N
&R Duct diameter d, DIk ES Mechanical efficiency Mo -
RERH Volume coefficient U} - BRIERER Static efficiency Nee -
B Reynolds number Re kw LEME Total efficiency M B
IMIhER Shaft power sh kw FEDERE Coefficient of resistance g .
EBHAHEHINER  Motor output power P, kw EEEEEAES  Coefficient of friction of duct work AR N

IZRE AR KSR VENS TRIMRE, RINAAS
RN :

Fan Basics and Applications

MUETLERL A2 N

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

RALERETTTE !

3 2
q_=n_(2) &{n_zJ x(&
q,, m D )2 n, D,

RIF3— : RAEERAIEAL o
a)HNNRT ENERERESBEEAZE , 75

G2 1y Py
v M P

* I AN EEERTRANENEIARERENENER.

#l 1. RIERMERE—SRRBEORREX, KNEH
25000 m¥h, #&EAR 730 Pa.Zi%E, aIBXKNESH
SYQ630R, #£EE7 1220 r/min, 3HINEEA 7.47 KW EBAfL
=R 11 KW ) IUHEKRNEXRTFERIRITRE, EXRKN,
E1EINE) 30000 méh,

KIXHVHTROEER , B ER IR

Gva =1y
v

n,

SYQ630R KABIRSEESA 1700 rimin. XA LR
=2 1464 r/min, SYQ630R BIXHBEHEER,

%HUH*RE@EEJDJ%TE E| 12.91 KW JEBH 11 kW EB#l
FREHEE K, THIREN,.

_ 30000

Fan Laws Equations:

) e

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

2 3
_| b_(m
nl Pl nl

% 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.

0 %1220 =1464 r/min

464\

—) x730=1051 Pa

2
&{"_z] :,,2:(1
D n

1220

ﬁj x747=1291kW

3 3
&: n_2 :>P2 =(
P n 1220

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.
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IR BPGTFEGIIXEN, BRTE
(1) R EHEIEABER T NN RS
(2) SNEA RRBHIN A BEH B ARV , AT 2 B R

B12: EEHFOBRT, EREXEIINE, EFEHRE
EREREE, KL 11 kW BHEIRHET , RIFEINZ 0%
B®? X HEEEE T, NEFFERSD?

B 11 kW BRBHIIEEE 10% HRERHUSHIIES

9.9 kW,
I n P
G2 =My =13%9 055000 = 27460 mih
q, n 1220

JIRAEEBAER T, NEREEM 25000 mé/h Nz
27460 m¥h.

NF— : SEEENT.
(2 )HRNR T, EM ARG R X EEEREB AT ; AI15:

= p2 - p2
9y = 49n —_=—
o) R P

D
(b )EARNRT , EMRF R EDEBARZERT; A15:

1
el R mts
n P n, 2} 9 N P,
3 3 1
HaHarEHE o
I n P P, P P, B gy

P

&)

(C)BRNRT, ERRFER=SRERE (,) #AZR, 715:

dn =9, %P

GooP M P
D P, n. P,

*E: RWEEARPRIXLIERE AR R LR ES SAERN, X
MNEEERTEEREERSEENRER, ZSEETRMU,
BEERATLAOERS .
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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, =[”2j xn, =(79'497J3 x1220 = 1340 r/min

2 2
P 3p2=(1340j x730 =881Pa
P 1220

If the motor is not replaced, then the airflow can only be
increased from 25000 m®%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_pP

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

o=

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

qm2 =qm1 :>qv2XP2 =qv1 xpl

2
p_p B {AJ
b P R £,

* 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.

il 3: R ZE—SRHATHERR—MERF=4£9 20000
m3h B9 120 CHEIRSAR, EERER 450 PaSKKWLETE
RYSHINER,
2. 120 CHI=SZEE =0.9 kg/m?

TNESSHERE =1.2 kg/m?

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

20000 m3¥/h [KL.E R ERE 600 Pa, trE=STRIER, 18K
. SYQS9Q00E. &4 770 r/min, H#Zh=E/5 4.93 KW(EE
S 5.5kW ),

LT 120CHSRES,
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E.g. 3: Afactory needs a fan to draw high temperature
air from an oven which is delivering 20,000 m3/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?

P, =%X450 =600 Pa

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,

=99 a03=374kw
2715

-~ RIS 3.7 kW,

RFB=: KAHRTHIZE.
(a) BRNELERR =S EEALE, 7J15:

3
s _ (DzJ P _
9 D, P

(b) BRHATFFEIRE R AR EE LT AT 15:

D,

2 2
u, =u, n,D,=nD, P e} - dyr _ D, 0, =P, i: D, — 9
m D, qy

* E XNEE—RARNIRIT AR, ROBFRS.

Bl 4. —RXANHIE BHEEERA 355 mm XAAIHEE
BURTAMATFEREA 710 mm BIXHL. 355 mm KAE
X2 8000 m3h, &%/ 300 Pa Y, BRIFEEA 784
rimin, HIHEA 1.33 KW IBELIRE S 14.57 m/sXILiL
—AN 710 mm KWL, EFERIAYEEER (784 r/imin) B, SKEXT
RIAOXE, B3, HIThER R IR LR E o

3
D 3
4z (ZJ 4y, = (Zégj x 8000 = 64000 m*/h

qr D,
r (DY 710\’
—_ 2
22 = 2 P =|—| x1.33=4256 kW
A [D] ’ (355]

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
D, P _(D
D, A D,
(b) When the tip-speed of fan and the air density remain
unchanged:

D, I D, qvi

W 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)?

2
D 2
Py | B P, = 710 x300 =1200 Pa
355

u2 = 710 x14.57=29.14m/s
355
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FIENAIMEREHZ . KA IEREHZ RN EIERRT,

BECEENBBEXBILEFRSR) 2L mE RN SR
EWEHNRF)NEEFCE, SERREq,THUT—ME

ENBHET:

BE Py

£E Py

hE P

RUHERREEE n

RS ERE 1 ¢

SHEE(p ). KHRY, LIRERE (n) o
BEAMETRAES, FRMMIRE.

—NEARR XA BRI AN (B2) . IXLEFZ—RRIOIRIRIE Y
NIt ER TR =R . fINERESESEE
4 (AMCA International).
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Fan Basics and Applications
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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 P
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
1500 p=1.2kg/m®*  n=1200 r/min
o [Pa] o T |:>(3kw)
e~
< 12
\ 11 n%
1000 10 ~ 100
\ 9 90
ntF
—— 8 80
////’n— \\ \ 7 70
7/ ANANLE B
500 / \ 5 50
4 40
/ NN A
// 2 |20
100/ \ 1 £10

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

B2 KA EREHZE

Fig.2 Fan Performance Curve
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System Resistance Curve

1) ENRFNEHRIEITIER. SHEE . iR, XEKEE®E 1)System resistance is the total sum of all pressure losses

SMBEENRENSH . RFENDME (WEZ) REHSK

through filters, coils, dampers, and duct work. The system
resistance curve (Fig.3) is simply a plot of the pressure that is

BURRAROED . required to move the air through the system.
psF ,
400
300
200
100
/
/
0 1000 2000 Q,
SRS iEbaliiis3 Fig.3 System Resistance Curve
2 2
7p3F2 = (q”] = (200()) = i
Pk a1 1000 1
2) EMARFGEHIBENSE: 2) The pressure equation of a airflow system is:

p=klg, )

EMRFBAINERARN:

3) B, ZE— 1000 m/h BIZ4:, BHAAI 100Pa.4n
£ q, IfE, p,. BEENNEHEE 400Pa, 1A 3 shELFIRF
FEFR

4) BRITIRRIEEISY, BEFHRELLKS, st AEHR
TTUER, XHEHEEEN.

5) IR=: B 4 FmHIKERFFTIETHIRS, RHR
ZERE ] HREL AN XA L IR M BEFI LR SE SR I E . NN RIR
EE CHIMREHLRIE, IRFRIT RSB SR RITAIED
FE, TRABEW, BENBENERSHERR.

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

qr *P
3600x1000

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.
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TR
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6) MRLIRRFALTEIRITAIEESHIBARE, EMSEFiR
SR, BEZM. (A& 5)
THERHEZAIRAR B RHTDERRD o

7)ERSERT, RYRLRaEStEREZEEE:, B
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BTIRIHE, B b ERATXMERIREEEIRN.

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.

FHERRYEIZEN S5 R, XFRE1RIT Sk 2
A ESEIERER, KARHEMIAERE.

RN ST EE R S RPIEMAFE AR BT EN S] FF R LN
Hie2iih, MBSt T IIRESHZERRILT
20

LA, REMEAT LUEI AR EIEZISRITATHLES , FrERIn e
RORSERILERAITIRE.

SIENIRAIMRERRSME, EUAERAT:

(a) FF( ANHLHES ST HE FRFE

(b) BEXHRR X

(c) Ebiti STRE TIRENEA G

(d) MALEOLE R B O E SRS

(e) HRRYEIRIHA B EE

Hrh, SlERN R SRR E 25 FAIsh A TFERSRAT .

RANEZS s FE RIS ERR :
(a) IREXWNAIERE

(b) i NfRzh

(c) B \EEFS

(d) IR=HRRIE RS

(e) M XHERERI TR
() BiDRERATIRE

ERFFANEHENEF LSRN, ErirECER
(ISO) F 1940 FHIFET HFEIARY ISO 1940 HEREEHK.
TEBHRTFHERESHES N 11 M5, BNERZELL 2.5
fEnige, FENMMNERESH G0.4 EIERERMRA G4000,
BNERNPEAS mm/s,

Fan Vibration and Balancing

MABHREIF0FEr

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 impeller, 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.

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

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 G0.4 to the lowest grade G4000. The unit of the
grade is mm/s.
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Table 1 - Guidance for balance quality grades for rotors in a constant (rigid) state

457 Lz TR Mi’gﬁﬂﬁ . IERESRE, SEEE () DROAReREET
) Balance quality grade BYGERE;
Machinery types: General examples G Eper Q HUBRIKEN (A
mm/s PR E RPN AR F
RIS AIRR RS OB AOR &N RIMEZRAeAOREL MY i R et AYREMAR a1 o INEBHEEF
Crankshaft drives of marine diesel engine with rigid installation; Crankshaft drives of G630 630 RER. G25 2.5
large-scale four-stroke engine with rigid installation. Gas and steam turbine, including ri motor rotor of rigid turbine;
Turbo_—chargers;
R 2 R S DT S L SRR N 4 o Mechine tool actuator; _ o
. ) ) o ) G250 250 Midsize and large size motor rotor with special requirement;
Crankshaft drives of high-speed four-stroke diesel engine with rigid installation. Minitype motor rotor;
FNEIFNS SRR EIREN; R REMNERN (. 1) REEN. Turbine pump.
Crankshaft drives of 6-stroke or multiple- stroke diesel engine. Complete reciprocating; G100 100 RS R IR S ;
engines for cars, trucks and locamotives(gasoline, diesel oil). BERRIR TN s G1 1
PR ESRAY/NELEEHK

;:f_——hgggfg\ N Ef;@%\z{?; ) Audio and video drives;
S BEMNZERN AT G 40 40 Grinding machine drives;
Cars: wheels, wheel rims, wheel sets, drive shafts;

. ° Minitype drives with special requirement.
Crankshaft drives of the cars, trucks and lacamotives motor.

BEERNEM. BRRBR, BN, Go4 0.4
MBI RUANRAOF Spindles and drives of high-precision grinder; drives and gyroscopes.
RE. REMNER G, 58) i BISH.
Components of crushing machines and agricultural machinery; G 16 16 1 BENABLOEKERNETFENEN, RIBSENAER, 58— M MNERTE—TNEREAREE, WFAG, BEEENE.
Motor individual component of cars, truck and locomotive(gasoline, diesel oil). 2. RIS RSEE (ARG ) BN, FraftTHaiEtt.

E3: WFERESM (FEH. KR ) RS, 155 5.2hR5F4F0E5.
B (R ) EIREHAIEE; WER £ 5

ﬁgﬁ%m\ REGEC; 4. WFENTERBSROAMESE, F2HE2, ETEK, HESTERNERLE (FRRENTERESRG)

IXLE3 5

=R SIRICHREFEB E5: HhMIRENEETIREEIERIM, KIS, BARS, RS, IERIETNES . BRENATENEEEES ER U BENTE
5 FHAMIRENESIEIC LR LA,

et 6. HFRUNE , THEERARETEAZOERTE (ISEEE) .

=1E H

RHRERANNETRITL G6.3 6.3 NOTE 1 Typically completely assembled rotors are classified here. Depending on the particular application, the next higher or lower
Main turbine gear of seacraft(merchantman); grade may be used instead. For components, see Clause 9.

Centrifugal machine, pump impeller; NOTE 2 All items are rotating if not otherwise mentioned (reciprocating) or self-evident (e.g. crankshaft drives).

Fans;

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

Flywheel; NOTE 4 For some additional information on the chosen balance quality grade, see Figure 2. It contains generally used areas
General component of machine-tools; (service speed and balance quality grade G), based on common experience.

General motor rotor;

Individual component of special requirement motor. 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).
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BAZFRAA T ENAAIMEREEYF, B EIRA, FTLA, 12FIERY
KA R ERENM G2.5,

Fan Vibration and Balancing

M BHREDF0FEr

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.

HTURTERFREER, POTNRLE0, FHIFUL
ROAIRRT ISR T RO 75 AR, BALUER
FIKEITE.

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.

BT HUEFARTREME] 100% BFE, Bt —LrsE
BRIRE,

— M EEHIHESN R(mm), EEH M(kg), AE® LE—EE
= m(g) . HEEIERERY, B—B0 F EBEm £, FEEE
FEECRYIH ELER, P OBRRAIER IV EENRE, FE
SRHERMER A — MRINE

XAMUBHRAROER, I TE

016

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

-~
7

N

I
- -

! \

| BOA Ce\ntrifugal force

AR RO )
- > Displacement(eccentricity)

B, RS !
Rotating center

ZROE e, ATIARFTESELER m (kg), #ER
(mm) R#BES m (g HI%EK.

m xR

Fan Vibration and Balancing

MABHREIF0FEr

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

€, = ——(g.mm/kg) & (xm)
M

e, ETHHRFFER,

EfFtmERALR (1ISO) LAFFIAT

_1000xG 60x1000G  9550xG

€per is also called the residual unbalance.

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

per @ 2mn

REFRBRARRTFER e, (g.mmkg) SFEREBFH
G (mm/s )&EEE n (r/min )ZEB*E(ME2 ),

Bl 1. SYT10-10L(DK) RHBIME, H=iEiEA 1800
r/min, MEREHREER N G2.5, REMARFRIRFFE
EEMRERE ERSARATEEHE.

(1) RATFRSFRFEE.

_ 9550 xG _ 9550 x 2.5

n (g.mm/kg) =% (xm)

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) impeller, 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 MERES 3.231kg, FEHERES 4.446
kg, &1t 7.677 kg,

=13.26 ym

The mass of SYT10-10L fan impeller 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) KIRIEFE TR FEE:

B SYT10-10L ARGERBORM, BERELERH
A FEOEE.

U __exM

13.26 (upm) x7.677 (kg)

(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.

2r 2r

ZRBEATRIEERH AN TEIRE, HREE, FHEKA,
FRLA, AZRIARSE— MR ER IS =18 R0F A , §—IRAITFEED
XE ISO HEREBERM G2.5,

{ZRIERANBI = BTN T

= 0.361g =361mg

2x141 (mm)

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:
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Figure 2-Permissible residual specific unbalance based on balance quality grade G
and service speed n (see 6.2)

() KANMHECRI T

ZRREFE— M ERE M) | 5T, (BB MRS
BNAZRI G2.5 IFEER,

Fan Vibration and Balancing

MUATLRORENFOE

(a) Fan Wheel Balancing

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.

L

j:
ol
T

(b)KUHNATF

HES 5 R RN SIIREFAENIG, S NERFRIX
A —RFE,1XE) G2.5 FEEER.

(b) Bare Fan Balancing

After assembly, the bare fan has to go through the balancing
again, to reach G2.5 balance grade.

(C)ZEHA T

UL B2 5 BT  FRATL  JRRRE AR R 2R S H AR EE S, ]
RERFE, RE) G2.5 MTEEFR FERAIN, BHEFE
EfTRIBEERE .

T
\

|
p.
W)
W //

il

FEHE (/s

Fre
Rpm
Data

=

(c) Complete Fan Balancing

The bare fan, motor, pulleys, base frame, the 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.

WA E ()

EHfd0. iz WBTE: L s

oo . .

o 100 200 300 4l B0 e00 70O 800 900 1000
Frequency (Hz)

19.8 494 99.3 1303 147.7 216.7 247.1 296.0 343.1 376.0

1187 2965 5957 7820 8863 13000 14825 17763 20585 22559

0.1 1.8 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1
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ElL
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Hep L, — AR, BAIANAB; /4
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FRIAERIAEENE, TS MR R E ARt S e
MR, EEPSARIAREERL SRR FR, B

L, =20lg L
Po
K L —FER, BAIAIB;
p—FE, BifPa;
p——&EEE, p,=2*10"Pa; ZE=ZX1000HzAI~=Z AR
BETEIRRIRAE R

1
g=wg7
Hep L —FRE, B{IAdB; 0
I— 38, SBAAWM?;
| &M, 1,=1072W/m2, 3F1000HzMIEE, AB&ERG
BIRANEBAR0 Wim?, ZRARRHARITE. WFERALQR
AR ERAENImax=1 Wim?, FRAREE.

3 N2 S S mE T

AR E—RISINZEA 20~20000Hz SEEANAER AT NES
@, AR MIEEEES BE TNV MBTF IR AIREUET RS
FRRIR(ESAEAN 1/3 ESMIE (BSMZRIEF MEIEZ L) 2. 1 HIERY
2, EIR IEC AUSGERIER0E AR 1 Rz 1/3 SRiEm 218
—MEREBUD A=K,

SENE ERHANRFIEERRANTWHER, BRAERST LA
DAZZ: MEPESHEERAPOMERT 500HZ AR, &S
A ERAIFOSTEETE 500~1000Hz AHHIIRR, s EHRRIFOIREX
F 1000Hz JIEHMIRA JBRAESTE— R FSE DT NEISE .

The Basics of Sound

MABYE SR

Outlines

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.

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

#1
3725 Octave number 1 2 3 4 5 6 7 8
FuMRER center frequency/Hz 63 125 250 500 1000 2000 4000 8000
$fmirequency coveragelz| 45 | 90 | 180 | 355 | 710 | 1400 | 2800 | 5600 | 11200

—. FESE

FERFIRE KA AR RIS AR TE A RITEFE B
MEAYES, FR(VAYERBRTRARE .

BRT U E=AGERESNERSH I, THRE T RASIER
2, X HEXS A EHRTINE ST 5 R S e mE
1/3 {ESMESTE . P ESE RS E A R IT S & RIS TINE .
BIAESMEIONE, TS T RIGBIERR S , SEREUERATRE
IRETe, (R D EIMEEIRIAR IR R .
EIREAALIRNERERATADERS B, B ERNER
AFZFMANENLMMAZERSE, AT EUEIMEAIE
REERNEE, ST RMELRRINSHR=NRITE: 8
A AR AETE.

BRE—MEETEMIETR, EFRsIRIRERe R I FRATIRI
MigB R, XA AR S ERI A R R X M EZE)
Mz A B BRI A B AR E SN E 2B A =S HiE
BEJRZ, BXMEET LR RIS REAIRE, B
A ETEA AR E R EENE X MEETEIRZ
RIS, RIS ARISEIG = E AR RINE .

XEEFERNMETRNEE.

WMRAH B ZERINE RELISR, 2T —RINEE, FZERr~E
—IEERIEER.

HEUMERE, FEHALENER, BEa=aiEseRins=m, X—dE2h
TR IAER I 7 - RIN BB E X AR RERERAE] 60dB (RIREER
107 £ FrasayRdia).

ERMES, MBRSY BNFER, M BERDEET BABITFIEE
A L, NABRIAIASTHERE o

L, =L,+10lgV -10lgT-14  (dB)

X VARWESR(m?); T HRM@AESENS),
MRVEBRSY HHFET, MENZENEEEH R, WERSY HAEE
FEERS L, BRAIARIIRE T

L,=L,+10lgR - 6 (dB)

as 2
Heh: R ARWERBEREE R= ﬁ(m )
Heh, « ARAERE, —H8 «=0~1.0; S HRINENEER.

3L b, LWERD R AR R e R =2 i b, XihES
ME T AL ENERIRRHIBEZR (WEELERREAAHREN
TR ), XHBFHEE— MR AR E RN TS R X B R, —Hh
RUERMRECBLUEEANE (RD ISO tf); B—FEEE AMCA %
ASHRAE fEfRERTT I RAVRE . A& RINEZ BRFE—EX
BIEY.

{ZRIERA LR = FrZ YR = S S et Rt = S A —RAIKWUIIESE
0=, BENEE, & AMCA300-96( XUAZUH—RINE=Z MaEx
ERIE

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 300-96 (Reverberant Room Method for Sound Testing of Fans).
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@i, M 1000Hz LA ERIESTREHIEE IXFHE A TR
EREER, FRAABR L, ENRMA dB.A FRETLIERE
MWE, thaLIR 8 MEIiEA ERITEEE, HHFRAA.

0L, +an,)
LA=101gZIO e

b L, ——RTERER, S dB;
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Weighted attenuated valueH? —26 —16 -9

The Basics of Sound

MBI A SR

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

Ai ----- 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.

1000 2000 4000 8000

SERALE A BRRSRAR T ANSHEEEE, TEEERT R
BAIESRIAN T LR RIRS R R A S 5B R 0
B, AILIGINEL AR L, BRI DR A BRAK
$RAR,

Ly, =L, —10lg (g, p )+19.8

b Lo, ——BRHU TR AALL A 2R, A7 dB(A );
L —— BRI TR 80 A B4R, 470 dB (A );
QBRI TR, BAIH mPmin;
p—ERHE DRSS, £15 Pa.
BTSRRI RS SRR, A AR ERLIRA L.

FESEIR TRt T A e AR, TS R L 1 .
FONEERIEN, L, =L 4L, MRS

a) A ERRAHEAE—AK 3 HMELE;

b) AR 10 ML AT, BANEE A ARt .

o) PO RIS 10 5 ML TS, SEFEIE, B SAROEM,
o) MF SR, REER R BAEN, A EEXER.

1 BIEFERNEINE

Fig 1.Two noise sources superimposed curve
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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)

q, ------ the air flow-rate, in m*min

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, therules are

ptotal

BRGNS E 2RSSO ERIRRS . YUIRaIFTF=4EA9
IRFSFNME T E(ERF- AR 3 1 5H .

1) =SEHFrFERIERS
(a) mEERS

HHCEEIEER, HAERBEE, SSRREZREIELAE
F, i SRR RSB T A AR RS .

(b) imimEER

MHCERIERERS, IS AR D B~ ERmiR TS AR

2) iR R
BRI R PR RS, A SRR RN AR
LIRS, S ARIMRE, SRERIEH R RED, AT,

3) MEEE(ERMrERIES

RIS B SRaNBIEEEERS, AAEEESMmERERE
Flimi, SRR INEI IR IR, Rl B SR AR RARES
EEESRIMEER, BFEERIAIHR, IRESKNEX, P B
K SERBRWLBIAR.

1) R REFAGEXAN

R, AT ASESRE, MREH SR
R, BRI BIIREN SRS S IERIEENAEEAN,
TSI AR E RO, ILbIERsTE N, IR o

2) iHrRR
AR — AR AT LUBIS IR IR AR AN XL = R AR A kPR S B
1% A RIREAINA BT EE RSB R .

The Basics of Sound

MRS B

There are three causes of the fan noise generated: aerody-
namic, mechanical vibration, between the aerodynamic and the
vibration.

1)The noise generated by aerodynamic
(a) The impact noise
When the impeller 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 impeller 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 impeller, 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.
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1R X AAY RN

KA, EAEERERAEIRENED HFRIEAF
RENEHEMESHBEBRELUMRERSIRETA LR, R
MBERSH( XS ANRE. BE. Iﬂfﬁlﬁﬂimf— Byt
EHZE FERARENRE . FHESHRBEIIREXASRES, &K
lligvicz =< 1

BRUBTRERSRT, BERETSRSE 0m, BE 20C, X
SIE7 101.325 kPa B, EiXEXEE 50%, ZE 1.2 kg/m? £Y
=5,

—. mESREENTE SRR

{BRELIRNARITRELT, BLNTSNARE S HERRNEK
MRENET, RSN EERZ 2R,
1) BB EMKSELNAIE, TR TATES:

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

E: p—ELFRESRETES;
TRERES T ES;
BREE.

2) MiRERE DR RERERE, BERASENNASEE
RO, AT RO AR

(Lo P 273+,

by 273+, )

P, =Py

XA p,=1.2 kg/m—IRERS RS THEE;
P,=101.325 kPa—HRERSIKEHRSES;

=20 C—iREXSIRSRE ;
D b i—PBIREIRE SRS TOED . BEAIRE.
3) 8
=Py 273+4,
p, 273+t
15
e—RSEEBIERM. e = 2
Po

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

_(0.885)z _273+¢,
= X
1000 273+

B FRAGTE:

The Effects of Temperature and Altitude
im B S BRI IER IR

The Principle of Fan Selection

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®.

The Effects of Temperature and Altitude

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,
p,— 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:

where:

p,=1.2kg/m3>—— air density in the standard atmospheric
condition,

p,=101.325kPa—— standard atmospheric pressure,

t,=20 C—— temperature in the standard atmospheric condition,
p1, p1, t1——actual atmospheric pressure, air density and
temperature.

3)If

then:

e—— the correction factor of air density.

1 =(0.885)7 +1000
Po

then:

From the above, the following table can be calculated:

The Effects of Temperature and Altitude
im 5 BRI IER AR

RSEEANEIEREZER

Atmospheric density correction factor table

by T 3K 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 1.06 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 1.08 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 0.49 047

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 0.43 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 0.50 048 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 0.42 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 0.41 0.39 0.37 0.35 0.33 0.32 0.30 0.29 0.27 0.26

300 0.51 0.49 0.47 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
E: HLFNEENBREENERTE, THTHENSFETE =1
Note: When the actual temperature or altitude is not on the table, Fig 1

the data can be interspersed calculation

Bl 1. BRI ImBESEK 0 K, FUSE 10CHREFE—
EBWHXEEEORTRENR, EREKRNERERES 12000
kg/h, 8%/ 500 Pa,

. BEAERKVUEEN, BFEERAOEEER, —SHERARESH
EFRERE (BAR kg/h ) IZE2RITRE ( BAE m¥yh); NEREAH
AR ERTHRLNMETE AIRAENERERE, BEFERRIA
RRE.—iRER FRRARKIRRE.

BTHEEERNABEN P A—ENNNRIN—EZRE, BEXR
ST, B ENTUSEERIELL, HEFNZ E 12 IELLAT.

BEERAEEK 0K, S[R 10CHEER e 7 1.07,
HBUEINERSIRET

qml

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 kglh _gae /)

Clw:qml b=pyxe qy;

»

EAE—ERINIR I—ERVEERE, BEZUE . RERZIN.

P xe

© Qyo =40

&:&:e
Py P

FISKELS /9 SYDASOK, RALEEE 735 r/imin, RAL4HIHZEE
79 1.824 kW, BBHITHEA 2.2 kW,

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

. Py =p,Te=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.
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WRI—HIESEZT, BEEHAESE, 12/ ELhREFPRINKIE
BEIAREIESR, FTRIEIEFT RIKBRDIE.

. BREZ WRRREREN, Bzl RSREE 400
BEERTFIEK 0K, SiE 40CHEERE e 75 0.94,
HUEIRERSRET

The Effects of Temperature and Altitude
im SR IERAIRT

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

= Aml - qml
dy; o, 9y 0, % e

EEAE:

12 ke/m’ x0.94

Similarly:

dvo =4y, =10638 m/h

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

V2R

HEEIEIBRANELS /3 SYDAS0K, KANEER 775 rimin, [KATLEHTH
299 2.323 kW, BHLIIEA 3 KW SHSXMIRER, EREY
REBERCRRAIENR: BINER 3 KW AR, T50E
TRERSER 3 KW ASE BB B A XSV skizHl

11, ETRRMBASBK 800K, SiE 60 CHRRERE—aRH
REEBLRANKEKR, K&/ 20000m3/h, #E7 900Pa.i5ik
B,

fi#. BUEFRTSEHK 800 K, SR 60 CHIEERH e /3 0.80.
HUEIRERSRET

p_h-,
Py Lo

[EF1Z 1125 Pa BAIATSXHEL ST SYQS900E, KR
933 r/min, KHEHTIZE 8.124 kW, FBBHINEA 11 kKW AIfE3R
RIESEfRREXFIREBEEH 3000 m ROMETER, RIULL
RS 88 EAE , SKARIRBIRRAYTTIE o

fi#. BEEFRAEEK 3200 K, SiE 60 CHEESRE e 79 0.59,
HUEIRERSRET

b,
Py Py

ES1Z 1525 Pa B AT B KALE-S A SYQS900E, RE
1061 r/min, KANHD0ZES 11.35 kW, BHIIIES 15 KW IS
FEERBIMRHETEHE LRER.

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
m3/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:

Py = 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:

Do = p; 7€ =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.

SYW RIS O EXA

A TAZFARNABR GO BRABMFICIER, AR SYW RIIEOXHIRE T NS
AMCA ENZERIE . FTREEEFRIRIE AMCA i 211 1 AMCA thi#D 311 Pt
TUEFRRFRRE, FRFE AMCA NIERSEEITIRIZEK.
XEHANAEEOKIEELEST AMCAEIE, ffilA9INERESE 032 WE!
044 ™,

ZhejiangYilida Ventilator Co.,Ltd. certifies that the SYW Series fans shown herein are
licensed to bear the AMCA Seal.The ratings shown are based on tests and procedures
performed in accordance with AMCA Publication 2121 and AMCA Publication 311 and
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 032 through 044.

SYW SERIES
SYW ZS XA~ mmisiiA
The SYW Series Centrifugal Fan

Centrifugal Ventilators

sounn

PERFORMANCE

FEG

AIR %,
MOVEMENT &, h
AND CONTROL %

ASSOCIATION %0,

(
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SYW RIE O RN RAERRE- mAeHKRARBITHRE
7=, ®BidT AMCA EFMAIEFHENS AMCA ENE iZt¥ A5 IHAY
13 MHUENA, REEBEMN 500m3/h-70000m3/h . EELEEE
B WES. RERFER, E8XPATENAREMEEZE.
B GBRFREIERIERE .

Syw 250 R

SYW RFUKANEZRMES X K O ERR RS SR
B o R EE ST BT 3E 1 o AL EMBCE A= WAk

1. Mg

TRFRAMHERABMERIRSRESNIHE, RAFEES
HDERNSERM FRIET S, RIS, HeRXE
[EIRE TS 70m/s JZB BN R AR T ERA, FFIEHLE
ELiRsEis, £ EMEEMPREAEHEITRE ANS/AMCA
204-05 trEE FfE TR F N TR AN T, A
EREEIRE) G2.5 REKEHKF .

SYW SERIES
SYW ZFURA = misiBe
The SYW Series Centrifugal Fan

The SYW 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 SYW
Series includes 13 models as described in this catalogue. The
volume flow of the SYW Series ranges from 500 m3/h to
70,000 m3/h. 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.

= Construction type
RE (EA#) Type R (Basic Model)
RH & (1038%) Type RH (Heavy Duty Model)

HEEXER (mm)
Nominal diameter of impeller (mm)

ERXREEOXNRIINS
Fan series with plug backward blades

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

1. Impeller

Plug backward curved impeller is constructed of high-grade
steel or aluminum alloy with the advanced aerodynamics profile
to achieve higher efficiency and lower noise level. The
maximum circumference of the impeller speed is 70 m/s. With
the non impeller diffuser technology, the centrifugal fan can get
a smooth performance curve and make the total efficiency
increase clearly. All impellers are balanced to ANSI/AMCA
Standard 204-05. Yilida's internal standard is G2.5 or higher for
wheel balancing.

2. #XO

FARF AR O RABARNREES SN TENE, REFE=
SEAFHIREEIRT, RARANMIZNE, SHiCkES
DRATXFNTZ, FESRENMSEATENITE, B TR
Kigm T MR

MHESHKOERS: THREXVAIEROSH RIS EB5 R
HEREEEBRRBESHMODHERIT, REXIIERERE
M ERRTR 45 |,

3. HXOEAMR

HXOmRRASRENRINISEE, ERMORARAHIE
12, RANER SRR, BN T HRAGEE, (RS RYERTT
AIRHMREIREESS RSB ARIES, BERAANRE XS FIHEE
BRA. ENBRARBRAIBIIRAINESZZE, RERXIUE TR
EMRZEN .

4. KAEREE
RV EER FHERE ISR T A SRS, 5 8.

5. EBHZER

FBSZREMR D ER T URAIRE, BNRABSREHREK R
PSRRI SRR, W TFEAINAEBS BIERHEITINGG, 2S5
HIsfTRIZEM.

HE. KERAHEARMAMELSEN, RIE 7 HICSHENE
BRRRET, RENANETZEM.

6. BB

{ZRIARNIRECERE A =ARZEIE, 45 IEC 1 EN
TR ARERRNAVB S ER N F &, B5IPEHRS IP54 LA L, B &
BF SERWSREN -40C ~ +40°C, HERIETREDER.
EBHHEE 9 L10=100000 /)\Bd,

SYW SERIES
SYW Z&IXN = faisiER
The SYW 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 impeller use two flanging process to make the air into the
impeller more stable, losses lesser and fan efficiency higher.
Impeller fits inlet: the axial and radial distance where in the inlet
fits the impeller is designed by the aerodynamic calculation to
improve the fan performance stability. The sizes in detail are
shown on page 45.

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 impeller, 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 impeller fitting the motor, and
to improve the fan running safety.

6. Motor

The motor used in SYW 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 (L10) are
over 100,000 hours (L10 = 10000 hours).
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Performance Chart

1. Example of Cruve Reading

iBH

1). ITERRYAUE BN EL S B X E XUE HXU 75 A0S
B EHRRERT . H . Bl RERESRHRE Tk

Instructions

1) When placing the order, it is necessary to state the type of
fan, speed, air volume, air pressure, discharge direction,
rotation direction, type of electric motor and its specifications.

IR ERAETHEARS 2) Prior to installation, the fan should be carefully inspected.

= = RH SYW710 2). ERERIRI NN SEMEHITIRE, WS, HimfimES Special care should be taken in checking the shalf, impeller
FEG 67 . - o . S
Type SYW710R I M, GAS DENSITY: 1.2k’ “UAHE TENMNE SIS, SR NEEEEREER, and bearings. If there is an |nd|_cat|on of any damage, the
T Outlot Ara 049 m=2 - . N - . damaged parts should be repaired or repaired before the fan

STATIC EFFICIENCY n (%) #/E W3 % S M P ol 55  atefrea SA0m 3). ENFNECTARE, FREEAN GEBNTEMNRY . is installed or commissioned.
)& / 3 B 4). RHLERIZHH, BRERINEDREFARYEEDNE 3) The inside of the scroll and casing need to be checked to
Volume q,=15000m°/h Y 5 o ¥ K. make sure that there are no foreign objects inside the

2000 Y & 5 housing, such as tools or loose parts.
— B N g, P

N . L " 5). RESHNOZERER FIRES, B SR. 4) The rotational directions of the motor and impeller should

BE gﬁf 5 s G 6 ). R ZEERFIATIFLIMEE, RERTIT ZHRHENR, be checked to ensure that they are in compliance with the

Static Pressure P,=800Pa o ’75@5\* N j £ AT LTS A5 T it i Z?egi;ilcatig)ln and purchashe olrg%rs. . o |

I ’ =L 7 AN T w e s - " exible connector should be used between the fan out let

B ggg - 3 Y \X | 5 g 7). RANESFREBHLINRRIEESE TR T, KRR EHUR flange and its mating ductwork. The flex connector should not

HE 0 A “ o | s RESBENBAELLRZHMS, HIELXOSHFFIFTEIN be over-stretched. ' _

Dynamic Pressure P,=40Pa o A \ \ Vo 1600 8 @ 2= SRR LR G TIESS, AR R OsSHR OR 6) Following the installation, the impeller should be turned by
c 00 AT N4 \ 1500 22k g NP hand or with the use of a wrench to make sure that it turns

i € 400 ; R | o sb 3 EERNAIINMEE R TEE . freely without colliding with other parts of the fan. Once all this

XUANEE R g ”'%Tt ] \ ‘V 100 e S 3 8). RNELRKBIHESA. A8 (5 ) EiarENT is done, the fan can be commissioned normally.

Fan Speed n=1186r/min g 300 105 Z ‘ £ | E 150mg/m3 BS K. REINTF 85CATF —20 CHISHEATME FiE 7) The rated motor power as calculated herein might not be
& e - ‘ 95 O B RS A AR R R VO GRRY  B LR R sufficient to drive the fan with an unrestricted discharge flow.
£ 200~ N \ S [ s R NI A2 R R/ VDAL, DIEES IR Operating the fan with an unrestricted discharge outlet will

=R a N 0 R result in flow rate that exceeds the specified fan capabilities.

Shaft Power P =4.61KW : X‘\ \ s0 [ o Such operation will quickly burn the motor and damage the

! \“\ 114 & os & fan. Great care must be taken in operating the fan to make
. 100 YTy 1 R S sure that the maximum rated flows, as provided on the
AFSTHZELR YW | Sounn rower Lever Lo adsm)_ g0y = 2 performance charts in this catalog, are not exceeded.
A Sound Power Level L A=92dB(A) | / 0 Lwo A AFEIIZESR I 8) The fan is limited for use in areas where air substances are
" 1V ‘ ‘ ‘ ‘ 500 non-corrosive, non-toxics and non-erosive and where dust
50 — : M olE LS RATE particles are less than 150mg/m3 with a temperature between
300040005000 10000 20000 30000 40000 R Q (mh) -20 C and 85 C. Special care should be taken during
SRR ‘ ‘20‘00‘ ‘ ‘3‘0‘00 ‘40‘00 50‘00 o ‘10(‘)00 T o0 30000 ;%%’?E;;?WRATE transportation, load and unload.
Total Efficiency n, =61.3% T LT % e Te s | owvnceressure
E Pd (Pa)
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Wheel diameter MHRER D =250 mm Fan weight  R#LEE m =25 kg Wheel diameter SRR D =280 mm Fan weight  RKilER m =27 kg
Moment of inertia  #zpigs J =0.020 kg-m2 Speed limit HRPREEIE Nme= 5300 r/min Moment of inertia  #zhigE J =0.034 kgm2 Speed limit RIREE Nma= 5000 r/min
ZINEROMRERAERE. BRAAD, BAREO. IIRFEEKW)AE Performance certified is for installation type A: free inlet, free outlet. Power rating LINERIMRERARZE . BRAO, BRHEO. IREMEEKW)RE Performance certified is for installation type A: free inlet, free outlet. Power rating
IR, gm,&ﬁggﬁi{axa}ﬁwﬁw(wﬁz) =00, FRRANY (kW) does not include transmlssmn. losses. Performance ratings d(? not include the R, %Iﬁﬁﬁﬁﬁi{ﬁziﬂ}ﬂ?%%(ﬁﬁ#) Y2400 . FERANIY (kW) does not include transm|55|on. losses. Peﬁormance ratings dc.J not include the
e A N . _ R e effects of appurtenances (accessories). The A-weighted sound ratings shown have e A N . - N e effects of appurtenances (accessories). The A-weighted sound ratings shown have
EEHRAIEEDZAMCA Internationaltf 30118, FIRENR been calculated per AMCA International Standard 301. Values shown are for outlet EEMREIEEDRAMCA InternationaltmfE30 11t . FIREAR been calculated per AMCA International Standard 301. Values shown are for outlet
RN, BRANO, BEREONEIRE (HOLA ) - L,.,A sound power levels for installation type A: free inlet, free outlet. BRRBA. BEAANO, BEREOMFINZRE (HALA ) L,,A sound power levels for installation type A: free inlet, free outlet.
[ IR
IR SYW25O Measured in installation A according to AMCA Standard 210: B RH SYW280 Measured in installation A according to AMCA Standard 210:
A X FEG 60 A H X 3k FEG 60
l:l DO NOT USE IN THIS AREA GAS DENSITY: 12kg/ml /:—i‘w%]‘ﬁ l:l DO NOT USE IN THIS AREA GAS DENSITY 12kg/m3 /ECW?Z::E
STATIC EFFICIENCY M (%) & N 2% 28 37 45 46 41 Outlet Area: 0.06 m?2 STATIC EFFICIENCY 1 (%) ifft s P 2% 28 37 45 46 41  Outlet Area: 0.08 m?2
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Yilida SYW315 FEG56 SYW355 FEG53
) SYW ZSUE DA~ mmiftad SYW ZEFIRHE=SiHE
The SYW Series Centrifugal Fan The SYW Series Centrifugal Fan

Wheel diameter HEER D =315 mm Fan weight RALES m =29 kg Wheel diameter HESER D =355 mm Fan weight RALER m = 35 kg
Moment of inertia  gzpigeE J =0.053 kgm? Speed limit  #RIR%EE Nme= 4250 r/min Moment of inertia  stznigs J =0.102 kg'm? Speed limit  tRIRgEE Nme= 3600 r/min
ZINERIMRERAE RS, 5RO, BEEO. ERGEEEKW)RE Performance certified is for installation type A: free inlet, free outlet. Power rating ZINFRIMREEAE L. RO, BREO. RMEEKW)RE Performance certified is for installation type A: free inlet, free outlet. Power rating
IR, gm,&ﬁggﬁi{axa}ﬁwﬁw(wﬁz) =00, FRRANY (kW) does not include transmlssmn. losses. Performance ratings d(? not include the R, %Iﬁﬁﬁﬁﬁi{ﬁziﬂ}ﬂ?%%(ﬁﬁ#) Y2400 . FERANIY (kW) does not include transm|55|on. losses. Peﬁormance ratings dc.J not include the
e i A N . _ . e effects of appurtenances (accessories). The A-weighted sound ratings shown have e A N . - N e effects of appurtenances (accessories). The A-weighted sound ratings shown have
AEMEEAEEDRZAMCA InternationaltmE30 11t E. FIREAR been calculated per AMCA International Standard 301. Values shown are for outlet EEMREIEEDRAMCA InternationaltmfE30 11t . FIREAR been calculated per AMCA International Standard 301. Values shown are for outlet
HEMA. BEAO, BREEOMFIERE (HOLA ) » L.,A sound power levels for installation type A: free inlet, free outlet. ZERRA. HRAAD, BEHEONFINRE (HOLA ) . LA sound power levels for installation type A: free inlet, free outlet.
R M dini llation A di AMCA Standard 210: R M dini llation A di AMCA Standard 210:
Bl RH SYW31 5 easured in installation A according to tandar : B RH SYW355 easured in installation A according to tandar :
l:l A T X FEG 56 l:l A T B 05 FEG 53
DO NOT USE IN THIS AREA GAS DENSITY 12kg/m3 /:\W%?E DO NOT USE IN THIS AREA GAS DENSITY 12kg/m3 /:—“‘14>%):E
STATIC EFFICIENCY n (%) iffth I RCE 28 37 45 46 41  Outlet Area: 0.09 m? STATIC EFFICIENCY N (%) #f kN ZCE 28 37 45 46 41  Outlet Area: 0.12 m?
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Yilida@ SYW400 FEG53 SYW450 FEG71
~ SYW ZFIE R SRikAE SYW &I~ mmisths
The Smart Air The SYW Series Centrifuga| Fan The SYW Series Centrifugal Fan

Wheel diameter HEER D =400 mm Fan weight RALES m =39 kg Wheel diameter HESER D =450 mm Fan weight RALER m = 56 kg
Moment of inertia  gzpige J =0.162 kgm? Speed limit  #RIR%EE Nme= 3300 r/min Moment of inertia  stznigs J =0.26 kgm? Speed limit  tRIR%EE Nme= 3000 r/min
ZINERIMRERAE RS, 5RO, BEEO. ERGEEEKW)RE Performance certified is for installation type A: free inlet, free outlet. Power rating ZINFRIMREEAERE . HRAD, BREO. IREMEEKW)RE Performance certified is for installation type A: free inlet, free outlet. Power rating
IR, gm,&ﬁggﬁi{axa}ﬁwﬁw(wﬁz) =00, FRRANY (kW) does not include transmlssmn. losses. Performance ratings d(? not include the SEfR, %Iﬁﬁﬁﬁﬁi{ﬁziﬂ}ﬂ?%%(ﬁﬁ#) Y2400 . FERANIY (kW) does not include transm|55|on. losses. Peﬁormance ratings dc.J not include the
e i A o . _ . e effects of appurtenances (accessories). The A-weighted sound ratings shown have e A N . - N BN effects of appurtenances (accessories). The A-weighted sound ratings shown have
AEMEEEEEDRZAMCA InternationaltmE301itE. FIREAR been calculated per AMCA International Standard 301. Values shown are for outlet EEMREEEDRAMCA InternationaltmfE30 11t E . FIREAR been calculated per AMCA International Standard 301. Values shown are for outlet
HEMA. BEAO, BREEOMFIERE (HOLA ) » L.,A sound power levels for installation type A: free inlet, free outlet. ZERRA. HRAAD, BEHEONFINRE (HOLA ) . LA sound power levels for installation type A: free inlet, free outlet.
L IR [ IR
B RH SYW4OO Measured in installation A according to AMCA Standard 210: I RH SYW 450 Measured in installation A according to AMCA Standard 210:
FEG 53 » FEG 71
[BELIES 4 A P X
l:l DO NOT USE IN THIS AREA GAS DENSITY: 1.2kg/m® “fku l:l DO NOT USE INTHIS AREA GAS DENSITY: 1.2kg/m* k)%
STATIC EFFICIENCY N (%) #ft/E N RCR 28 37 45 46 41 Outlet Area: 0.15 m? STATIC EFFICIENCY 1 (%) Bt N RCE 45 54 6 64 57  Outlet Area: 0.2 m?
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Yilida SYW500 FEG71 SYW560 FEG71
) SYW ZSUB M misi A SYW ZFIRMF= 515488
The SYW Series Centrifugal Fan The SYW Series Centrifugal Fan

Wheel diameter HEER D =500 mm Fan weight RALES m = 75kg Wheel diameter HESER D =560 mm Fan weight RALER m = 95 kg
Moment of inertia  gzpigeE J =0.45 kgm? Speed limit  #RIR%EE Nme= 2600 r/min Moment of inertia  stznigs ) =0.74 kgm? Speed limit  tRIR%EE Nma= 2500 r/min
ZINERIMRERAE RS, 5RO, BEEO. ERGEEEKW)RE Performance certified is for installation type A: free inlet, free outlet. Power rating ZINFRIMREEAERE . HRAD, BREO. IREMEEKW)RE Performance certified is for installation type A: free inlet, free outlet. Power rating
IR, gm,&ﬁggﬁi{axa}ﬁwﬁw(wﬁz) =00, FRRANY (kW) does not include transmlssmn. losses. Performance ratings d(? not include the SEfR, %Iﬁﬁﬁﬁﬁi{ﬁziﬂ}ﬂ?%%(ﬁﬁ#) Y2400 . FERANIY (kW) does not include transm|55|on. losses. Peﬁormance ratings dc.J not include the
e i A N . _ . e effects of appurtenances (accessories). The A-weighted sound ratings shown have e A N . - N e effects of appurtenances (accessories). The A-weighted sound ratings shown have
AEMEEAEEDRZAMCA InternationaltmE30 11t E. FIREAR been calculated per AMCA International Standard 301. Values shown are for outlet EEMREEEDRAMCA InternationaltmfE30 11t E . FIREAR been calculated per AMCA International Standard 301. Values shown are for outlet
HEMA. BEAO, BREEOMFIERE (HOLA ) » L.,A sound power levels for installation type A: free inlet, free outlet. ZERRA. HRAAD, BEHEONFINRE (HOLA ) . LA sound power levels for installation type A: free inlet, free outlet.
[ IR [ IR
B RH SYW500 Measured in installation A according to AMCA Standard 210: B RH SYW560 Measured in installation A according to AMCA Standard 210:
l:l e FEG 71 IR FEG 71
DO NOT USE IN THIS AREA GAS DENSITY: 12kg/m3 /E\,fd:%,g l:l DO NOT USE IN THIS AREA GAS DENSITY 12kg/m3 /:‘;,fzk%—;fg
STATIC EFFICIENCY 1 (%) &tk P 2% 45 54 61 64 57 Outlet Area: 0.24 m? STATIC EFFICIENCY 1 (%) &t P 2% 45 54 61 64 57 Outlet Area: 0.3 m?
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vilida SYW630 FEG71 SYW710 FEG67
~ SYW ZFIE R SRikAE SYW &I~ mmisths
The Smart Air The SYW Series Centrifuga| Fan The SYW Series Centrifugal Fan

Wheel diameter M ER D =630 mm Fan weight  RALEE m =115 kg Wheel diameter SRR D =710 mm Fan weight  RKiLER m = 160 kg
Moment of inertia  #zhigE J =12 kgm? Speed limit TRIREEE Nma= 3300 r/min Moment of inertia  #zhigs J =2.43 kgm? Speed limit WRIR4EE Nea= 1750 r/min
ZINERIMRERAE RS, 5RO, BEEO. ERGEEEKW)RE Performance certified is for installation type A: free inlet, free outlet. Power rating ZINFRIMREEAERE . HRAD, BREO. IREMEEKW)RE Performance certified is for installation type A: free inlet, free outlet. Power rating
IR, gm,&ﬁggﬁi{axa}ﬁwﬁw(wﬁz) =00, FRRANY (kW) does not include transmlssmn. losses. Performance ratings d(? not include the SEfR, %Iﬁﬁﬁﬁﬁi{ﬁziﬂ}ﬂ?%%(ﬁﬁ#) Y2400 . FERANIY (kW) does not include transm|55|on. losses. Peﬁormance ratings dc.J not include the
e i A N . _ . e effects of appurtenances (accessories). The A-weighted sound ratings shown have e A N . - N BN effects of appurtenances (accessories). The A-weighted sound ratings shown have
AEMEEAEEDRZAMCA InternationaltmE30 11t E. FIREAR been calculated per AMCA International Standard 301. Values shown are for outlet EEMREEEDRAMCA InternationaltmfE30 11t E . FIREAR been calculated per AMCA International Standard 301. Values shown are for outlet
HEMA. BEAO, BREEOMFIERE (HOLA ) » L.,A sound power levels for installation type A: free inlet, free outlet. ZERRA. HRAAD, BEHEONFINRE (HOLA ) . LA sound power levels for installation type A: free inlet, free outlet.
[ IR [ IR
Bl RH SYW63O Measured in installation A according to AMCA Standard 210: B RH SYW7 1 0 Measured in installation A according to AMCA Standard 210:
FEG 71 FEG 67
A4 P (X 35 A X
l:l DO NOT USE IN THIS AREA GAS DENSITY 12kg/m3 %%%E l:l DO NOT USE IN THIS AREA GAS DENSITY 12kg/m3 /:{JZF%—:E
STATIC EFFICIENCY 1 (%) it [T P 08 45 54 61 64 57 OutletArea: 0.38 m? STATIC EFFICIENCY 1 (%) ik P 3% 45 52 59 61 55  Outlet Area: 0.49 m?
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Yilida SYWB800 FEG67 SYW900 FEG67
) SYW ZSUE DA~ mmiftad SYW ZEFIRHE=SiHE
The SYW Series Centrifugal Fan The SYW Series Centrifugal Fan

Wheel diameter HEER D =800 mm Fan weight RALES m =190 kg Wheel diameter HESER D =900 mm Fan weight RALER m =243 kg
Moment of inertia  gzpigeE J =4.88 kgm? Speed limit  #RIR%EE Nme= 1650 r/min Moment of inertia  stznigs ) =7.32 kgm? Speed limit  tRIR%EE Nme= 1500 r/min
ZINERIMRERAE RS, 5RO, BEEO. ERGEEEKW)RE Performance certified is for installation type A: free inlet, free outlet. Power rating ZINFRIMREEAERE . HRAD, BREO. IREMEEKW)RE Performance certified is for installation type A: free inlet, free outlet. Power rating
IR gm,&ﬁggﬁi{axa}ﬁwﬁw(wﬁz) =00, FRRANY (kW) does not include transmission losses. Performance ratings do not include the EfHRE %Iﬁﬁﬁﬁﬁi{ﬁziﬂ}ﬂ?%%(ﬁﬁ#) Y2400 . FERANIY (kW) does not include transmission losses. Performance ratings do not include the
4 :‘_' N . _ ‘M ° e effects of appurtenances (accessories). The A-weighted sound ratings shown have RS :__' N . - "‘/ ° e effects of appurtenances (accessories). The A-weighted sound ratings shown have
AEMEEAEEDRZAMCA InternationaltmE30 11t E. FIREAR been calculated per AMCA International Standard 301. Values shown are for outlet EEMREEEDRAMCA InternationaltmfE30 11t E . FIREAR been calculated per AMCA International Standard 301. Values shown are for outlet
HEMA. BEAO, BREEOMFIERE (HOLA ) » L.,A sound power levels for installation type A: free inlet, free outlet. ZERRA. HRAAD, BEHEONFINRE (HOLA ) . LA sound power levels for installation type A: free inlet, free outlet.
[ IR [ IR
B RH SYWSOO Measured in installation A according to AMCA Standard 210: B RH SYWgOO Measured in installation A according to AMCA Standard 210:
l:l 1A T X FEG 67 l:l A FH X 35k FEG 67
DO NOT USE IN THIS AREA GAS DENSITY 1.2kg/m3 /‘:CW%—:E DO NOT USE IN THIS AREA GAS DENSITY 12kg/m3 /_:‘L,fz’s%‘—:fg
STATIC EFFICIENCY N (%) ifft [k PN % 45 52 59 61 55  Outlet Area: 0.62 m?2 STATIC EFFICIENCY N (%) ifft [k P RC% 45 52 59 61 55  Outlet Area: 0.78 m?2
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The Smart Air

SYW1000 FEG67
SYW FFIE O XA~ misiea
The SYW Series Centrifugal Fan

Wheel diameter HEER D =1000 mm

Fan weight XAEE

m = 287 kg

Moment of inertia  #zpigs

J =11.94 kgm?

Speed limit RBREEE

Nma= 1350 r/min

LINERIMRERAERE. BRAO, BHEO. IRFEEKW)FE
EERRLk . STEEEENSIEN BT NN, AN
EEMAEIEESIZAMCA InternationalinE3011HHE ., FIREAR
REBA. BRAD, BHEONFENERS (HOLA ) .

Performance certified is for installation type A: free inlet, free outlet. Power rating

(kW) does not include transmission losses. Performance ratings do not include the
effects of appurtenances (accessories). The A-weighted sound ratings shown have
been calculated per AMCA International Standard 301. Values shown are for outlet
LwA sound power levels for installation type A: free inlet, free outlet.

[ IR
Bl RH SYW1 OOO Measured in installation A according to AMCA Standard 210:
l:l Al FEG 67
DO NOT USE IN THIS AREA GAS DENSITY 12kg/m1 /:\AZIS%JE
STATIC EFFICIENCY N (%) i N ACE 45 52 59 61 55 Outlet Area: 0.97 m?
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SYW SERIES

SYW Z5IXHmmisiaA

The SYW Series Centrifugal Fan

B{7. mm

250 257 80 118 280 259 6x7 158 5 4500
280 289 89 133 307 286 6x7 179.5 5.5 4300
315 324 100 146 348 620 6x7 200.5 5 4000
355 365 112 162 382 356 6x7 223.5 6 3500
400 410 126 185 422 395 6x7 253 7 2900
450 460 142 210 464 438 8x12 282 8 2900
500 517 159 235 515 487 8x12 317 8 2500
560 578 178 262 564 541 8x12 357 9 2200
630 648 199 293 628 605 8x12 401.5 10 1900
710 728 224 328 710 674 8x14 450 12 1600
800 818 252 368 785 751 8x14 506.5 14 1400
900 917 282 413 875 837 8x14 563.5 16 1250
1000 1012 316 462 970 934 8x14 629 18 960
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The Smart Al The SYW Series Centrifugal Fan
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Eﬁi . mm
Dim
B H H1 L Lmaxca. X1 X2 X3 d2
Modle M
250 376 414 226 475 610 60 40 24.5 14
280 400 438 238 475 610 60 40 24.5 14
315 430 468 253 520 660 60 40 24.5 14
355 462 500 269 533 680 60 40 25 14
400 502 540 289 586 740 60 40 25 14
450 566 608 325 700 780 69 50 33 14
500 612 654 348 760 800 80 50 31 14
560 688 744 400 870 950 100 50 38 18
630 768 824 440 920 990 100 50 39 18
710 850 935 510 1000 1090 100 50 50 18
800 940 1020 550 1100 1220 100 100 50 20
900 1044 1154 632 1200 1291 100 100 60 20
1000 1140 1250 680 1320 1486 100 100 60 20

FEEARFRARIRAASE, IR MRS BE, AN BHREBESHINA), ARSI TR MBI &b, 15k,

This fan features described in the sample, such as size, performance parameters, the Company reserves the right to
046 change without notice; if unknown place, please call us.



