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Al. 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) Certified Ratings Program

2) Unique state-of-the art testing laboratory

3) Participation in the development of standards

4) Independent AMCA accredited laboratories in
Singapore, Korea

5) Industry statistics and forecasting reports
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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.
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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.
- Qutlet 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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PRINTED IN THE UNITED STATES OF AMERICA

E1 Fig.1
ANEFEEFEARFEE AMCA EFRASAESTEEENE RIXAL, MEeEELEE AMCA IMIEEEETRZR (CRP) R, 4
#EER AMCA ERRASAEREEENE

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.
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1.ERELRFTFS  Basic Symbols

Designation Designation S
[zl The measure of area A m? RE Speed c m/s
uNil Volume \% m3 L& Specific volume v m/kg
XN EETR Fan Speed/ RPM n r/min(rpm) | BELEE Tip speed u m/s
E5 Pressure p Pa ENBE Density of medium 0 kg/m?
SREE Gas constant R JikgK BRE Angular velocity & rad/s
e Radius r m(mm) ENNEE | Gravitational speed acceleration g m/s?
HoIhRE Temperature in Kelvin T K wmiRE Moment of inertia J kg'm?
BERE Temperature in Celsius| t °C Vil Force F N
Ih= Power P w EE Weight m kg
2.ZABYFS  Common Motor Symbols

Designation

Symbol

=1

=

Unit

SIEf

Designation

Unit
SIgfiz

e E Rated voltage U v BA Capacitor Cooov HF
ERR Rated current Iy A EET Rated power Py w
FEENHEEE | Motor speed/ RPM n, r/min HERSTER Power supply frequency : Hz
EERERE Rated torque Ty N‘m THEREE Power factor cos® -
[m5R4E3E Breakdown torque T, N'm =R ES Motor efficiency . -
BahitiE Starting torque Ts N'm RIS Insulation class B/FIH -
TREEEIE Loaded torque T, N'm FE3PER Protection grade P -
.ZEHEMNHIFS  Common Fan Symbols

Designation S)%n;ol Stf;j}ﬁ Designation S);,?é_)m SLIJ;J}Q
FIURE Volume capacity dv m3h (m?¥/s) |AFEER Sound pressure level A-weighted | LA dB(A)
mEhE Mass capacity q,, kgls AOAFEER |Inlet sound pressure level LeA dB(A)
TR Flow speed c m/s HOAREES |Outlet sound pressure level L. A dB(A)
£E Total pressure P Pa(in.wg) |AEIHEZ:  |Sound power level A-weighted| L,A dB(A)
FalE Static pressure Per Pa(in.wg) |REER Surrounding sound power level LA dB(A)
HE Dynamic pressure Par Pa ANOABEIIZS Inlet sound power level LA dB(A)
BEE Differential static pressure| AP Pa HOARIIZS Outlet sound power level LuA | dB(A)
HEZE Differential dynamic pressure| ~ APge Pa }#H IR Z(E Differential between inlet and outlet| AL, A | dB(A)
AL O4LEE | Dynamic pressure at fan outled Pay Pa M4 EEERE |Tip speed u, m/s
FHE Pressures rise APy Pa AEFRALEMNEE| Max. permissable medium temperature|  t C
ISR EER Critical speed Ner r/min IEEIFEMEZREL | Coefficient of kinematic viscosity| Y m2/s
bty Specific speed N, r/min MHEFEELR | Impeller balance grade G mm/s
SEKE Duct length l, m EFEMERE | Compressibility factor z -
HEER Impeller diameter D m BIES Efficiency n -
RS Duct diameter d, m GIEEEVES Mechanical efficiency M me -
MERH Volume coefficient N - EEVES Static efficiency N B
BB Reynolds number Re kW EIERVES Total efficiency N -
ERIES Shaft power P kW FEDERE Coefficient of resistance s -
FEHEEIHIIZR | Motor output power P, kW EEEERAREL | Coefficient of friction of duct work AR -
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XHERE Fan Laws

ZRE AR RN RS SIS TEARER S THIMERE, BIXHLIIS The fan performance in this catalogue denotes the
RIRER peformance under the standard air conditions. The
standard air conditions are as follows:

Air pressure P =101.325 KPa

Air temperature t=20 C

Air density p = 1.2 Kg/m?

KiNERGRER: Fan Laws Equations:

3 2 2 3 5
q_J_(Q] P_:("_J [QJ (p_] 52("_] (2] (p_]
4y, m \ D P n D, P B n, D, P

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

2 3
g o _(m iz("_zJ
4y M P n A n
* i XN EEERTRAMGN ST ASHENEFENBER. W Note: This application is normally used to fix the airflow
problems (too big or too small) at site.

N F— : KAAEIRAYZEA
a)ENNRT ENRERE=SEERALE , 115

Bl 1. EIEMBEZE—8E I"T%"L‘;‘FWL?EL}—L, XEH E.g. 1: A project needs a backward inclined centrifugal
25000 m¥h, £&/EH 730 Pa.2 EBRHESY fan to supply air, its airflow is 25,000 m%h and the static
. —_— pressure is 730 Pa. After selection, the fan is SYQ630R,
SY963OR’ A 1229 r/r:n, $EEIJJ—.j7? 7'4:(\/\/( EEM the fan speed is 1220 r/min and the shaft power is 7.47
R 11 KW ) FUAERRNEATERIZITNE, EXK kW (the motor power is 11 kW). Now the site needs to
E1EANZ 30000 m¥h,

KXHVHTHIREIR, 55 ER IR,

increase the airflow to 30,000m3/h. Find the new fan
speed, static pressure and the shaft power.

Gra My 39000 4500 1464 rimin
an n 25000

’ 1464 )
Py |1 :>p2=(—J x730=1051 Pa
n n 1220

3 3
B _[7 :g{@} x7.47=12.91 kW
R \n 1220

SYQ630R RABISEEEEES 1700 r/min. X a5EE The maximum fan speed of SYQ630R is 1700 r/min, so
| 5 . it is not a problem for the fan speed to run 1464 r/min.

" 5] 1464 rimin, S;(Qi3OR HORATIREEER Now, the shaft power is increased to 12.91 kW, so the

'_—L|FJIJ}—L7H'LE'\J$EHI)J$TE|—_|¢IJ 12.91 KW JRFEHT 11KW FatfL original 11 kW motor cannot be used, the motor needs

EARREHEEK, FEHEE. to be changed.
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w ER: HISTEEIZINXER, BT
(1) RsraOsEETaEEIE N A RS EE .
(2) WA RIEBA LTI RER B HTROMMINERAT , SR E B R,

Bl2: ERERIBRT, ERERIENINE, EFMEBIRE
REHREEA, KU 11 kW BHRORMT , RIFEINS 04
®? FEXNEEEEE T, KEFERERES?

. 11 kW BEBHIIREE 10% NRERHUSHIIEA

9.9 kW,
P ’ g
—2={&] =n, =(&j xn,
B n )21

o Mg = i ;jg x 25000 = 27460 m*/h

qu nl

SAIRAEEENMBERT, NEREEM 25000 m¥h iz
27460 m*/h,

NAZ : SKBERNT.
(a )RR, EMRFRXEERE A0 AJ15:

|

K 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.

9.9

1
_ [_)3 %1220 = 1340 r/min
747

2 2
n 1340
Pro |l o 2] 2200) 730 =881Pa
)2 n, 1220
If the motor is not replaced, then the airflow can only be
increased from 25000 m3/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:

P
Ay, =4 PP ?2=&
b P 1A

(b )ERHR T, EMR G R EIEAZR; 715

2
n P n
3 3 1
n P P P P B gy

ol

(C)HRIRT, BERNRART=SRERE (q,,) B, 7115

9w =49, %P 9y = 9m
D2 _ P nL_p
v Py no P

* iE: KHVEARFRIRNAERE AR LR S AR, X
NEERRTEERSELSRENER, S EEE LML,
XA ATERE .

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

1 1
&]2 G M _ [gJ
P 9y M P

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

:>qv2xp2:qlepl

2
n_n iz(&]
P P It 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.
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B 3: RT T FE—SRWIBTHBR—MEFF4A9 20000
m¥/h B9 120 CRYSIR SR, EERER 450 Pa kXA
ERE YIRS
f#: 120CH=SEE =0.9 kg/m?

IRETSHEE =1.2 kg/m®

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

20000 m3¥/h [K.E K& E 600 Pa, fRE=SITRIER, 18X
Hl SYQS900E. #51& 4 770 r/min, #IhE/g 4.93 KW(EE
79 5.5 KW )o

AT 120CH=RES,

0.9

E.g. 3: Afactory 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?

», =%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,

00 a3 =3 70w
2715

. FERHTNER A 3.7 kW,

MA=: KHRIHIZEN.
(a) BRHEER =S EE AL, 715

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:

3 2 5
q_(gj &{&J 52(&]
gy D, P D, g D,

(b) ZRANEVEC LR E R SRR EE LR A4S

n, D
— — . 2
u,=u, n,D,=nD 2=""1L _

n D

-

S

* i XNEE—RARWIZIT AR, ROBTFIS.

Bl 4. —RXANHNE SBIEERS 355 mm XAIHERE
IR AN ATFERZA 710 mm BIXWL. 355 mm KWLZE
X2 8000 m3nh, &£ 300 Pa i, BRI%EEA 784
rimin, 3MINERA 1.33 KW IELEEN 14.57 m/sJIML
—N 710 mm KWL, EERRYEEIR (784 r/imin) B, KEXT
NEKE, B E, IR R SEIRE

5 5
P = 7—10 x1.33=42.56 kW
355

2o | o
Il
ISIi~

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

2 2
qﬁz[&J p,=p\ &Z(&] _d
v D, R D, gy

% 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)?

3 2
D 3 D ’
D2 _ {—ZJ gy, = (%} x8000 = 64000m¥h L2 = (—2J b= (%j %300 = 1200 Pa

u2 = 7—10 x14.57=29.14m/s
355
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AT ARREMNABRINRNSERR, KALEIERHSMR
FIEMHIEREHIZE . KL IEBEHI RN ENER R,
BEEREMNE hEX (B LRSISR) 2 Bkx (R SRt
EREHNRF)NWEEFCE, SERREq,THEUT—E
e C e

#E p,

£E py

mE P

RANESEE 1 -

A& R 1
SHEE(p). RNRYT, MREE (n)
ERIEHE IR EE, FRALTE.

—NEEIR XA MEBE LN (B2) » IXLEfLE—RIYIRIRIE X
BT irER TR =R .. ANERESESEs
% (AMCA International).

XN ERER B TFEEMRENXAR BN E IR e
=, BEBERT, HNZsiREn, IFUL—NESXN
MRTHIRE, #EsmEIZRIINTLAIREE.

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 Pyr
Total Pressure Pe
Power P

Fan Static Efficiency — n_
Fan Total Efficiency Ne

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

Atypical 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
p [Pa] Py e :’;kw)
= D
7\\ 112 n%
1000 \ 10 ~ 100
\\ 9 |90
N |
Z eSS g
7N e
500 7 \\*\\ 5 | 50
4 |- 40
/ AN D
// Aol
2 20
100V \\ 1 10

O -
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) EMNRFRIELRIEITIESS. SNEE. Hik. XEN&EIE 1) System resistance is the total sum of all pressure losses
SEREENRAN S, REHEDME (MNES) (RLESk through filters, coils, dampers, and duct work. The system

resistance curve (Fig.3) is simply a plot of the pressure that is

B RFPTHAIET o required to move the air through the system.
psF ,
400
300
200
100
/
| —1
0 1000 2000 qy
B3 RAE L Fig.3 System Resistance Curve
2 2
Purs _ (MJ _ (2000) _4
Psry a4y 1000 1
2) EMERFHIENHE: 2) The pressure equation of a airflow system is:
2
p=kgy)
EMNRFFAENNERALR The power required for the air moving through the airflow
system is:
__4rxp
36001000

3) B, EE—4 1000 mh BIZ4, A0 100Pa.4n
2 q, I0fE, p,. BEENNEHEZ 400Pa, 1 3 shELHIRST
FERR.

4) BRATIERIRAISHY, BEFHRELEKS, SHOETHR
R T UER, XHEHSBEN.

5) TRR: B 4 FimlKHERFHIZTHIRR, BHR
S5BE 0 BRZC AN XA AEIR M BERR R AR A R IR E B M N RUR
EECRIMREHLZRIF, IRFERITRSEN SLRIAIED
TR, TRABEEW, ENEENERSHERER.

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
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El5 RFEAHLNTHU—NERD

6) MRLIRRFLTERITAIEESHIBARE, EMSAFR
SR, BEGIN. (ANE 5)
THERAZAIN BRIID=RED o
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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.
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(a) FF AINAUHES SRS T

(b) EXAH=S A

(c) Efith STRE SERFNIEF T

(d) RO R B ORI SRASS

(e) MRRGEIBIHA B EE

He, 5 [ RN R ARIRE 24 FHIS A FERSRAY .

AR

NI s FE R ERRE:
(a) IRBMHNAIIERE

(b) Ei)NRzf

(C) IR/ NIEEFS

(d) IRSHRRERSS

(e) WX ERE I FHAIRS
(f) RBERATIRE

AT ERESFR

EREFARNEHMEMEF ENSEY, EfrtnElEaR
(ISO) F 1940 FHIE T HARIAR ISO 1940 FEHREEFR.
EREFEERESERS N 11 M3, BN ERZELL 2.5
EHEE, FENNERESH G0.4 FIZERFEXAI G4000,
BIERBNI mm/s,

Fan Vibration

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.

Fan Balancing

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

Balance Quality Grades for Rotors

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

B SRIZ FEHSE

Balance quality grade

G

Machinery types: General examples

==
Magnitude

Eper * Q
S

NI Z2 2 AORR PRSI AYRRAMARENM; MM ZAcRY R B P 2 R s RO R AHSR =04
Crankshaft drives of marine diesel engine with rigid installation; Crankshaft drives of G630 630
large-scale four-stroke engine with rigid installation.
PO 2R R PO e A O o 5250 50
Crankshaft drives of high-speed four-stroke diesel engine with rigid installation.
ANEFSTISEMIAIRNIMAREN I (5% . SREFWLERR (RiM. %M ) RIEN.
Crankshaft drives of 6-stroke or multiple- stroke diesel engine. Complete reciprocating; G100 100
engines for cars, trucks and locamotives(gasoline, diesel oil).
REFR. . FRBEK;
RE BEMNZERNARIAI R . G 40 40
Cars: wheels, wheel rims, wheel sets, drive shafts;
Crankshaft drives of the cars, trucks and lacamotives motor.
ML RAUATURAIZF;
ST SRR (R, S0 ) REMABITH.
. . . . G 16 16
Components of crushing machines and agricultural machinery;
Motor individual component of cars, truck and locomotive(gasoline, diesel oil).
85 (FRR ) EIRECHAIAES;
BULOBN. REIHE;
==
RS IR FEB 1
®E;
HUR—RRZ M
EEBIET;
RHRERR NN BIR, G6.3 6.3
Main turbine gear of seacraft(merchantman);
Centrifugal machine, pump impeller;
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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AN AHREDFOFE

WMEMESRE, 2FE%8 (BM) TRENIMEREEBENEF;
BEFIEER,;

HURIK N5

AR EKRIP R ARR B F;

INERHVERF 5

RHER. G25 2.5
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.

B RE R EBIEHLIREME ;
BEPRIR BN G1 1
R ERAY/NELEEIK

Audio and video drives;

Grinding machine drives;

Minitype drives with special requirement.

SRR AR RN, (S, G 04 0.4

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

=
£2:
£3:
i*4:
iE5:

6!
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).

BENABOERTHRNETEDEN, RIBENRE, S NSERIE—NSRERRER, WTEG, BERENE.
EAEHSASEN (MR ) ERT, AR TFHRRERN.

MNFHRRERM (FEH. BE) MRS, B2 M5 24HF4F0E5.

WFAENFEREBSENEMESR, B2HE2, BETER, HEETEBIERTEE ((ERREFERESRG)

HAMAYIKGIRS FTREEOIE R, X4, BAR, BERy, NERIETRRRS . AT EMNIKaRIRIC LR LIS Ea RS
HHIR N RRER I _ AT LA

MFRLENEE , TRFEEERRBEEAENERRE (I2EHE) .

©1SO 2003 - {REFEIF
© ISO 2003-All rights reserved
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FEHAIER

AT FHEEFRERNE, FERLEN AU
RUEER AR FRIRE D o SIS EIRRT, BrRILIER
FIREITE,

RFRIRIRAFEGE

BT HI%F AR 100% HFE, EmE—LrE
BRIRE.

—PMEEHHEFES R(mm), EEH M), £E EE—EE
= m(g) . HEEChERER, B—B0A FEBREmM £, FE&S
RS E AR, MO HRERAER LB, FE
SREERMERR—MNE.

XAMUBIR AR O, LT E

N
Yilida
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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

\
B Ce\ntrifugal force

T / R RO )
- > Displacement(eccentricity)

B0, FORAIE
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XROLE e, ATIAREFERESEREE m (kg), FER

per

(mm) &#BES m(g BIXEK:

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

m xR .
€ = v (g.mm/kg) 8 (um)

€ per is also called the residual unbalance.

eper m%ﬁﬁ%ﬂ%xi@i% °

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

EfFREALR (ISO) LLFIIAR

_1000><G_60><1000G~ 9550 xG
Pr T w 2wn n

(g.mm/kg) 8 (um)

To express the relationship about the maximum residual

RETBRAFIRTLER ¢, (9.mmkg) SPEHERBSH

G (mm/s )R n (r/min )2 EER(E 2). unbalance e . (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.

5 1: SYT10-10L(DK) K#LE9ItEE, &S¥E 1800
rimin, MERFEHRESFHN G2.5, KEMNATFRRFF
HEMNRIEFE ERRAEEE,

(1) RATFRRTFEE.

(1) The permissible residual unbalance:

9550 x G 9550 x 2.5
€ = = =13.26 um
n 1800
SYT10-10L MHEREN 3.231kg, FEHRE S 4.446

kg, &1t8 7.677 kg.

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)x7.677 (kg)=101.8 g.mm

(2) The residual unbalance of correcting plane:

(2) RRIEFEEFRARAFEE:

EJ9 SYT10-10L AMERB O, FTERELZARD
AN FEA¥E.

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

me Y - _exM _ 1326 (um) x7.677(k9) _ (3514 =361mg

2r 2r 2x141 (mm)

{ZRIZ RTINS F 18 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:

1ZRIA T RIEERHANETEIRE, HREEYF, FmEKA,
FRLA, AZFIARSE— N KA ER SIS = BRI, B—IRAIFEED
X% 1SO FEREFHRAI G2.5,

{ZRERHI =BT -
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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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(a) KA ECRITE

{ZRIXEFRIE— M HECEREEN B e, (e fEE
BNAZEI G2.5 IFEER,

fa) 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.

(D) KUALAIF &

S 3 7R R R SRS EERRE, BMEEFRIX
MBM—RFE, 1A% G2.5 NFEEER.

(C) AT

UL RS B2 ERATL JREE R R R e S SRS R BN LIS , i
=EHIFE, X3 G2.5 FIFEER FERIN, BIEFE
ETRBEEIRRE

(b) Bare Fan Balancing

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

(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.

The Basics of Sound
RNBIESE

—. Mk

FENARRKD. ZEBN=SRERS, SEREAE20-20000Hz
i, (ERFANERRM-ENRERARS . FRYURER. Ball
R (RESE) BiRs. FTENME TN ESEXTES.

1 PEThRe

(I REER A A MBI RS, R DR R SR PR
BOPSBERROAINRW, IR (W) iy, s bR,
B
Ly,=10lg w
b L, — TR, BAAdB; W
W,—EERINE, W,=10"2W;
W— I, BAIAW,

2 )RR AR R

ERATETAEENE, MBI R E AR E i A
e, EEPHARIRELEERL, AEHRL R, B

L =20lg 2
P
Do
Heh L —FER, BB,
p—7E, BfAPa;
p—EAFEE, p,=2*10Pa; ZERXI1000HZAIEE AEN)
BEIREINRIRAE R

L =10lg IL
R L — K, BAIAdB; 0
I—7ig, BAAWM?;
|——EERR, 1,=10""Wim?, }F1000HzRA=S, AEALRG
FIMRNERAR107? Wine, ZEAREHARITE. WFESARQR
HETEERZ AR Imax=1 W/m?, FRAEH.

3 e SRS mIER

AR S —ARISINES 20~20000Hz SEEAMEIR AT NET
&, X MIEEED S TR SRR AR NETRE
FRRIRIESIER0 1/3 B (MR RIEF MBI L) 2. 1 HERT
$miE, EiR IEC MURGEAERE BEMRUR 1 iRz 1/3 (SR8
—MEREBNS A=K

SN R AR SRR WRIER,, BRALIRAETLUER

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

|——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

BR=2: HUlPRMEESNPDRERET S00HZ M)S(ESRIRES, B with the frequency. The sound from a fan can be roughly divided into
FRRIIFOMEELE 500~1000Hz NS, REFERNGOIER 00 Sh o
i wiRRaT F 1000Hz HESRERS SBRAAISTIE — AR FSIE ST ESE, a) The maximum sound pressure level of the center frequency of the
A1 . AT s band below 500 Hz is called low-frequency noise.
EL/' N\ = b) The maximum sound pressure level of the center frequency of the
¢ k r ! band within 500 Hz to 1,000 Hz is called medium frequency noise.
- ¢) The maximum sound pressure level of the center frequency of the
/ el P e e MR e o band greater than 1,000 Hz is called high frequency noise.
/ " ] - T - - ] -1 ah L
g “ ST
Tl Fre 19.8 494 993 130.3 147.7 216.7 247.1 296.0 343.1 376.0 %1
E] Rpm 1187 2965 5957 7820 8863 13000 14825 17763 20585 22559
- Data 0.1 1.8 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1
;%- . $#2S Octave number
Fu MR center frequency/Hz 63 125 250 500 1000 2000 4000 8000
$fsEEirequency coveragez| 45 | 90 | 180 | 355 | 710 | 1400 | 2800 | 5600 | 11200

018 019
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BRE—MEETEARETH, CIiEsrIEsEEaR AR
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Wz B HET A BRI EE AR HRES
BE&Z, BXMEETERLFEEREITARERRIRE, EE
IS F RS ER A BB X M ESETRZ A
RN, BRI A AL = SRR RINE .

XEFENETRINEE.

MREUHIDNZZ(RME MIRELSR, £ —RJEE, AZEA~%
—IBRERIEER.

FEMTEIRE, REFALENEE, BEETEERER R, X—3fER
ISR 17 o BB R AR B ERAE 60dB (RREEN
107 {5 AT HIAT 1 o

ERMES, WERDY BHET, AT BFEEE AT SRR E
%79 L, MABRIAOFETHEREE S

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

XA VIARMESR(m?); T RIATEN s).
MRNEFRDYT BHIFET, MEMENBEEEN R, WERHT A0S
BERS L, ERAIRIIEE T :

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

asS )
Hh: R BMENEIDEN R= m(m )
Heh, o NIRERY, —R a=0~1.0; S HIBMZMEES,

L b, TRERDF AR ME 2R 2 RS, XMER
MEAE T ELRENEFIIELAREER (B ELRREIARIHRER
BR), RHBFEE— MR AOKERNIGR TS AT X B AR, —F
RUERMRECELIEEINE (B ISO 5 ) B—HME%EE AMCA =
ASHRAE 5EfMER T RRE AEINEZ BRFE—LX
BUEY.

{ZFERH LR = FRERRINE S SRt = A S E—RAIXIRSE
W=, EENEL, & AMCA300-96( RAZN—RIn=A MEx
ERIAE .

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 (m3)

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 Lp, then the
corresponding sound power level is :

Where R ----- the reverberant room constant
And  a ----- the absorption coefficient, normally a =0~ 1.0
SEE 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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WRIFTIA, HFEEESHEHN A THUEEET , (RIRA0 A SR AR
B, M 1000Hz LA LRIESEREMRIL X A RETHY
[ERORER, B A B L, ERERN dB.A FRATLIER
W&, by LR 8 MESiE R ERITESE, HHFRA .

8
L, =10ig> 10" o)
i=1

Hp L —EEAER, 8600 dB;
REBRERIHNERE, IR 1, Eh TR =1,2,......,8 H5IK
* 8 MEsmiE bR 63, 125, 250,500, 1000,2000,4000,8000Hz,

HuLsTER Center frequency/Hz 63

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.

500 1000 2000 4000 t<10/0]0]

THE=IRE

\Weighted attenuated value'HZ —26 -16 -9

BXANAY A FRANERHR T KNSHEREX, EEBRT R
BMNEAKRN AT LLRARES KA MRS HAEXHAR
AR, BILASIANEE AR L, , BRI TR A FBRRAEL
FRER:

Ly, =L, —10lg (g, pi )+19.8

X L, —— BRI TR AL A 754%, 24779 dB(A );

L,— BRI TR A 74, 8628 dB (A );

o, — BRI DR, B8 mé/min;

P BRAE DR R EE, A4 Pa,
BRIEAEEABRYIREITEEDRAL A FRRSRITAMBXAAIEAS

SR T TS AR, ATt AR S T 1,
FINBAIEN, L, =L+, SR

a) BAEERFLHEBE— K 3 SMELE;

b) PN EARAEE 10 £ DU LAY, B S B AT 2REit .

o) TN IEARIBE 10 5 ML FRY, RTINS, B5AMEM.
) HF S SR, REFBE BT, IR eEEE.

1 PR RRIEINEL:

Fig 1.Two noise sources superimposed curve

L,L, (dB)

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 m®/min
Py === 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.

ototal = Lot T Ly, the rules are
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The Causes of the Noise Generated

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

The Control of the Noise of the Fans

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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BRHBITREXRSRTS, BEREEESKSE 0m, B8E 20C, X
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p, = p, *x(0.885)Z +1000

. p—LRESRETEN;
p—TRERA FES;
I—ERBE.

2) MaERE DRRERERE, BERKSENANRSEE
B9, BT R RO AR

p; 273+t
Py = Po(——x———")
P, 273+t
XA p,=1.2 kgIm—IRERSREN THEE;
p,=101.325 kPa—RERSIRSHARSES];
t,=20 C—tREXRSREHIEE;
P P o0 —DBINTIRESRE FHES . HEASE.
3)&:
P, 273+,
p, 273+t
T
e KSEENEERS. e= 21
Po
p, = p, x(0.885)Z +1000
B
(0.885)z 273 +1,
= X
1000  273+¢
B ERXAETE:

|

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.

Pi—(0.885)2 +1000
Po

then:

From the above, the following table can be calculated:
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Atmospheric density correction factor table

SR Altitude  (&fizm)

?;'mperam,e 0 2000 2400 2800 3200
-40 126 1.20 114 1.09 1.04 0.99 0.94 0.89 0.85 0.81 076 073 0.69 065 062 0.59
-20 1.16 1.11 1.05 1.00 0.96 0.91 0.87 0.82 0.78 074 0.70 067 0.64 0.60 057 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 0.49 047
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 0.46 043 0.41
80 0.83 0.79 0.76 0.72 0.69 0.65 0.62 0.59 0.56 053 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 0.50 048 045 043 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
180 065 062 0.59 0.56 053 051 048 0.46 0.44 042 0.39 037 0.35 0.34 0.32 0.30
220 059 057 0.54 052 0.49 047 0.44 042 0.40 0.38 0.36 0.34 0.33 0.31 0.29 0.28
260 055 053 0.50 048 045 043 0.41 0.39 0.37 035 033 0.32 0.30 0.29 0.27 0.26
300 0.51 0.49 0.47 0.44 0.42 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 0.42 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: BLRRESSREERERTR, TR THIENFETTE =1
Note: When the actual temperature or altitude is not on the table, Fig 1

the data can be interspersed calculation

B 1. EHITUIRBESK 0 X, FHSE 10 CHREEE—
BWHNEERORYLREN, ERERNERESEREN 12000
kag/h, &% 500 Pa,

iR BEANIEEE, FERASERER, —SHEMERESH
RRERE (R ko/h ) ERARRE ( B2 m¥h); NREH
EPRRENRTHRLIMETE NRENZEERE, IBEZCAIE
e . —RIER FRARBRIRIRE.

BHEERNIATES P.A—ENNNRIHI—EHR, BER
SRS, TEENRN S B ERIELL, ERAZE B2 RMIELAT.

BEERAEEK 0 K,S8E 10CHERER e 5 1.07,
BURIRERSIET:

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

qw:q_m1 Pr=pPox€ .. qy= Do
P pyxe

AE—ERNRNR I FI—EREEER, BETW: REFZHM.

PP

Py Po

BRI KNNEL SS9 SYDASOK, KR 735 rimin, KAVHHTIZER
73 1.824 kW, EBHIHZRT9 2.2 KW,

- : =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.

Gyo =4y, = 9346 m’/h

Po =D, +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.
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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:

qy=dm g o e 12000’? 'h 10638 mh
P, PoXe 1.2 kg/ m” x0.94
EEEIEES Similarly:

dvo =4y, =10638 m’h

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

Py Po

HEERIATEXANELS I SYD450K, KANEER 775 rimin, KA4#HTH
/9 2.323 KW, BBHIINETD 3 kW EHIIXFRREZE, FREXS
NEEKRCET= AR EINER 3 KW BIZRSREN, 5
TIXAEEIRS BT 3 KW ROE BB A LK ERT ksl

B ETEMBEEBK 800K, SiE 60 CHNEFE—SHH
KE@EEORHKEN, K2 20000m¥h, $2EH 900Pa.iEik
ggo

fif. WSERASHERK 800 K, SiE 60 CRIEERH e 7 0.80,
HBUEIRERSIRET

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?/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:

P_Pr_e . p,=p,+e=900Pa0.80=1125Pa

Po  Po

EHZ 1125 Pa IEBRISRMNEL S SYQSO00E, KHLEEIE
933 r/min, KALIHTHERA 8.124 kW, BBHIIIERA 11 kW al/a3k
RIESLIRRE IR EBEBK 3000 m RIMETER, KIU
AR IEANE , SRARIRIBIRRATTT % o

fig: BEEFRAEEK 3200 K, SiE 60 CHEEZRE e 79 0.59,
HBUEIRERSRET

b_ P
Po  Po

=e .. Py=D

E1& 1525 Pa LB AT S RHLEL S 9 SYQS900E, M=
1061 r/min, KALHINZF 11.35 kKW, EBHIHETS 15 KW IR
FEEREIMEHE T EEHERHER.

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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Description of SYP Series Fan Products
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SYP ZIBOXTHRNE R AR EEREREL IR RTER
NEgTAfaZEE OB, BARES. BRER. &
WIELESR, RENENEBERE NIETEE, HEER
130~250mm, X2 250m*h~3000m3/h, F=ERIAEIERMEK
T, BERAEHO, BRImHSEZR55% LE.

CEE=YEa

SYpP 250 / 190 J

PR

RRHMERENA AT S AERMNAR, NHE—KER, M
RIMAS T IEEERIFR AT, WA IEEERIFR AT,

Summary

The SYP series air-conditioning fan, used for fan coil only, is
the forward multi-vane centrifugal metallic fan developed and
manufactured first by our company in the country. The fan
impellers are made of high quality of hot galvanizing steel
sheet by using stamping technology with the advantages of
high efficiency, lower noise and precision construction. Both
the flow volume and pressure can meet with wide application,
and the diameter of the impeller is from 130mm to 250mm.
The flow volume ranges from 250m?/h to 3000m3/h. Our
products have reached the advanced level and have replaced
those imported ones first in the country. Now the products
have 55% share of the domestic market.

Nomenclature

HiEDXNTTZ (JEE)

Technology of edge-curied impeller

A XAKE (mm)
Norminal length impeller(mm!

MHEENER (mm)
Nominal diameter of impeller (mm)

BIEZEBOXNRINLS
Fan series with multi-vane forward curved blades

Product Features

According to the installed position of the hub, the fan can be
divided into two types, right type and left type; viewing from
hub side, if the impeller rotates clockwise, the fan is called
right type; if it rotates anti-clockwise, the fan is called left type.
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SYP RZIINHEENF . HiE. ME=APDEM.
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MFRABMEREFRREIN, WREEHE=SaAM,
BEEXEBER AR, WIRUKBRTEH, BERIRET SR
ER—R. AHXO, WIRRITHFETINDAEHERE,
PUELEAE O SRR A2 RGES o

2. Mg

BIA S BT RBINRESFRE SRS R E. SHME,
BEMORHHERNOSHEREARIRERS. REHEIRE
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B, PIEBEIRE G2.5 REEKE.

3. WE

M SEHMREMEEE, BERBSONNINMSESS
ZEBEEBNIME, HNAE. EEE. BHMEAZNE
0.01 ZA.
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Construction of Product

SYP series fans are mainly consisted of scroll , impeller and
hub.

1. Housing

The scroll is made of imported quality galavanizing sheet. Its
side plates take the shape according to the aerodynamic profile
and are fixed with biting-scroll with tapping screws.

2. Impeller

For wards curved radial impeller is made of high grade
galvanzing steel and is designed to a special configuration
according to aerodyamics to make the efficiency highest and
the noise lowest. The impeller is fixed on the middle disk plate
and on the end ring with riveting grippers. The impeller has
enough rigidity during continuous rotation with maximum
power. All impellers have passed by ANSI/AMCA-204 balance
test according to the Company Standard which is higher level
than National Standard.

3. Bearings

The connection of impeller with electric motor shaft is
guaranteed by the hub which is made of constructional steeldor
die cast zinc alloy followed by precision processing. The
permissible tolerance of hole diameter, per- pendicularity and
coaxality are all kept within 0.01 mm.
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1). AEARPRIXLIERERECFBIRERT AN ER, BRARIEE
K, BITEREBEH TR LUARIMRERMLAIR K,

2). KWz, FENIRRPR/ VORI, MEEEERE, FEuEl
TEIESABRERITS .

3). RWZZ=RIN AFRETEE, KEROEIESAHENSR, WA
IREIXEISRAS TS AT TR .

4). M2 NG S FFIEFAMER, ARAEEBA TEMZY.
5). RWUEIzHAT, e EM R aE SRS IR EA%E @R
6). iTERITEIERANAEL S | BCFRFEN AL S  NAOXE  NEZFS L.

Instructions

1) Matching electric motor power of ventilation denotes
internal power plus safety coefficient of electric motor capacity
in special operating condition,it does denote the power
required during full opening of air outlet.Therefore no-load
running of fan without any applied resistance is strictly
prohibited in order to avoid burning out of the motor caused by
its operation at over rated power.

2) Special care should be taken during transportation, load
and unload.

The fan is limited for use in areas where air substances are
non-corrosive, non-toxics and non-erosive.

3) Prior to installing fan,rotate the impeller by hand or stick to
check for tightness or impact.If it is ensured that there is no
tightness and impact,then the installation can be carried out.

4) After installing,the fan,the scroll of fan should be
inspected,There should not be tools and extra matters
remained in the casing.

5) Prior to official operation of ventilation,it is necessary to
check the rotating direction of both motor and fan for their
coordination.

6) During ordering it is necessary to state the type of
fan,speed,air volume,air pressure,direction of air outlet,rotating
direction,type of electric motor and its specifications.
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Wheel diameter HieERE D =130 mm Fan weight NHERE m =098 kg
Moment of inertia HHiEe J =0.001 kgm? Speed limit TRBREEIE n..= 1400 r/min

MBERZE  Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet L, A sound power levels for installation type B: free inlet, ducted outlet.

ZINIERIMERERE B 2E%%E: BN, SEHOINRGEE (kW) AMIEEEIRE ST B SIENEY
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Wheel diameter HicERR D =130 mm Fan weight NAESE m =096 kg
Moment of inertia EEhige J =0.001 kgm? Speed limit RPRAEE n..= 1400 r/min

MBERNZE  Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet L, A sound power levels for installation type B: free inlet, ducted outlet.
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SYP Series Fan Performance Chart
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Wheel diameter HieER D =15 mm Fan weight NXHESE

m

= 094 kg

Moment of inertia e J =0.001 |(q'm2 Speed limit RPRELE

n,.= 1400 r/min

MBEMZ Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet L, A sound power levels for installation type B: free inlet, ducted outlet.
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SYP

SYP Series Fan Performance Chart

SYP RFUKAHIEREZE

SYP14+5/160]

N
Yilida
) g

FARSEL Technical Data

Wheel diameter HER D=15 mm Fan weight XAES m =107 kg
Moment of inertia EaiEe J =0.001 kgm? Speed limit RPREEIR n..= 1400 r/min

MEBERZE Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet L, A sound power levels for installation type B: free inlet, ducted outlet.
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SYP Series Fan Performance Chart

SYP RFUKAHIEREZE

SYP145/190] Yi,f; -
| g

FARSEL Technical Data

Wheel diameter i ERR D=145 mm Fan weight XAHERE m = 1.01 kg
Moment of inertia EEs J =0.002 |-(q'm2 Speed limit RPREEIR n..= 1300 r/min

tEBERMZE Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet L, A sound power levels for installation type B: free inlet, ducted outlet.
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SYP Series Fan Performance Chart

SYP RFUKAHIEREMZE

SYP150/150]

N
Yilida
) g

FARSEL Technical Data

Wheel diameter HeER D =150 mm Fan weight XAES m =107 kg
Moment of inertia EEs J] =0.002 kq’m2 Speed limit RPREER n..= 1300 r/min

MBERNZE  Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet L, A sound power levels for installation type B: free inlet, ducted outlet.
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SYP Series Fan Performance Chart

SYP RFUKAHIEREMZE

SYP150/200]

036

FARSEL Technical Data

N
Yilida
N

Wheel diameter i ER D =150 mm Fan weight NHRE

m = 130 kg

Moment of inertia e e ) =0.002 kg'm? Speed limit TRPREEIR

n .= 1300 r/min

tEBERNZE Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet L, A sound power levels for installation type B: free inlet, ducted outlet.
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SYP Series Fan Performance Chart

SYP RFUKAHIEREZE

SYP150/240]

N
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) g

FARSEL Technical Data

Wheel diameter HieER=R D =150 mm Fan weight NAESE m =143 kg
Moment of inertia shRE ] =0.003 kqm? Speed limit HRIREEE n ..z 1300 r/min

MRERZE Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet L, A sound power levels for installation type B: free inlet, ducted outlet.
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SYP Series Fan Performance Chart

SYP RFUKAHIEREZE

SYP160/160)

038

FARSHE Technical Data

|

Wheel diameter HeER

D =160 mm Fan weight RVERE m =127 kg

Moment of inertia wenniRg Speed limit RBREL R

) =0.003 kqgm?

n ..z 1300 r/min

$BEMZ Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet L, A sound power levels for installation type B: free inlet, ducted outlet.
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SYP Series Fan Performance Chart

SYP RFUKAHIEREZE

SYP160/170]

N
Yilida
) g

FARSEL Technical Data

D =160 mm Fan weight RAES
) =0.003 kgm? Speed limit HRPREE R

Wheel diameter MHeER

Moment of inertia HEEE

m=10 kg
n .z 1300 r/min

MEERI%ZE Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet L, A sound power levels for installation type B: free inlet, ducted outlet.
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SYP Series Fan Performance Chart

SYP RFUKAHIEREZE

SYP160/200]

| g
FARSEL Technical Data

D =160 mm Fan weight NXAERE
] =0.004 kq‘m2 Speed limit RPRAE R

Wheel diameter HER
Moment of inertia wigse

m =146 kg
n .= 1300 r/min

HBEMZ Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet L, A sound power levels for installation type B: free inlet, ducted outlet.
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SYP Series Fan Performance Chart

SYP RFUKAHIEREZE

SYP180/170]

N
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) g

FARSEL Technical Data

Wheel diameter HieER D =170 mm Fan weight XGRS m =10 kg
Moment of inertia e s ] =234 kq'm2 Speed limit RIRAE R n..= 1400 r/min

PEBEMZE Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet L, A sound power levels for installation type B: free inlet, ducted outlet.
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SYP Series Fan Performance Chart

SYP RFUKAHIEREZE

SYP180/200] Yilﬂa
| g

FARSE Technical Data

Wheel diameter HEER D=180 mm Fan weight XHUEE m =176 kg
Moment of inertia EiEs ) =0.006 kgm? Speed limit RPREER n..= 1400 r/min

BERIZE Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet L, A sound power levels for installation type B: free inlet, ducted outlet.
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SYP Series Fan Performance Chart

SYP RFUKAHIEREMZE

SYP200/190]

N
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FARSEL Technical Data

Wheel diameter HigER D =200 mm Fan weight NAHERE m =33 kg
Moment of inertia EEs ] =0.01 kq’m2 Speed limit RPREER n..= 1400 r/min

MRERNZE  Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet L, A sound power levels for installation type B: free inlet, ducted outlet.
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SYP Series Fan Performance Chart
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FIARSHE Technical Data

Wheel diameter HEeER D =200 mm Fan weight KRS m=2.4 kg
Moment of inertia RS ) =0.01 kgm? Speed limit RIREGE N .= 1400 r/min

HBEMZ Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet L, A sound power levels for installation type B: free inlet, ducted outlet.
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SYP Series Fan Performance Chart
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FEARSEL Technical Data

Wheel diameter e ER D =200 mm Fan weight XAERS

= 2.66 kg

Moment of inertia wEEs ] =0.01 kq'm2 Speed limit RIRAE R

n,.= 1400 r/min

MRERNZE Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet L, A sound power levels for installation type B: free inlet, ducted outlet.
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Wheel diameter HiER D =200 mm Fan weight RAES

343 kg

3
1

Moment of inertia HEige

) =0.01 kgm? Speed limit HRBRAEE

n .= 1400 r/min

MBERAZE Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet L, A sound power levels for installation type B: free inlet, ducted outlet.
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SYP Series Fan Performance Chart
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FARSEL Technical Data

Wheel diameter MHieERE D=225 mm Fan weight MRS m = 333 kg
Moment of inertia EiEs J =0.013 kq'm2 Speed limit RPREER n..= 1400 r/min

MEERZE Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet L, A sound power levels for installation  B: free inlet, ducted outlet.
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SYP Series Fan Performance Chart

SYP RFUKAHIEREMZE
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FARSEL Technical Data

Wheel diameter HeER D =225 mm Fan weight XAERSE m =375 kg
Moment of inertia e ) =0.07% kgm? Speed limit RIREGIE n .. 1400 r/min

MBERZ Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet LA sound power levels for installation type B: free inlet, ducted outlet.
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SYP Series Fan Performance Chart
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FARSEL Technical Data

MXHLESE
R PREG IR

HER
EiRE

Wheel diameter

D =250 mm
) =0.016 kgm?

Fan weight m=4b kg

n .= 1400 r/min

Moment of inertia Speed limit

MEERZE Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet L, A sound power levels for installation type B: free inlet, ducted outlet.
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Wheel diameter HER Fan weight XAES

D =250 mm

m = 3.88 kg

Moment of inertia Speed limit RPREEIR

#apiiE

] =0.016 kgm?

n .2 1400 r/min

MBEMZ Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet L, A sound power levels for installation type B: free inlet, ducted outlet.
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SYP Series Fan Performance Chart
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FIARSEL Technical Data

Wheel diameter i ERR D =250 mm Fan weight XANERE m = 5.02 kg
Moment of inertia tEEhiB e ] =0.018 kq'm2 Speed limit IRPREE IR n..= 1400 r/min

MEBERIZE  Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet L, A sound power levels for installation type B: free inlet, ducted outlet.
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SYP Series Fan Performance Chart

SYP RFUKAHIEREZE

SYP250/250]-1
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FARZSEL Technical Data

Wheel diameter R I=EEs D =250 mm Fan weight XHERE m =429 kg
Moment of inertia RS ) =0.018 kgm? Speed limit RIRAE R n ..z 1400 r/min

TEBERMZE  Performance Curves

Performance certified is for installation type B: free inlet, ducted 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 inlet L, A sound power levels for installation type B: free inlet, ducted outlet.
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