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A). TARAMCA EfR?

T=SEkENE (AMCA ER ), R —RIFEFMNE
FREER, BRRRASEIEREESTSSRZRERE
i, wREREEEE EHEAXRT ). TElARBIX
. BME X =S58 EERENERE  IRFE RN
HEmSRK54A8M,

AMCA mfEfp 2R = [Es RIEE T S ARFIZE—E
FiFEAR AMCA Efrf—FaIFEBIMENRIR, Rt
T BERERENER NIFCRWLEZEEXA.
NEFEHE, B—EERD T AMCA EFRAEEE
EPERINME.

I AR 90 Fh, AMCA EfMUR=SEEREHI TR
RAVTILRZEE , hESRIRM TIIBRINMERIIRSS :

1) INESEERER

2) B—E—HIERFICNLINE

3) S 5tRERIHIE

4) AMCA IARJRYIRSZSERG = ( FERTIRFIERE )
5) 1Tl FNFRNR S

AMCA Introduction  AMCA 48

A). What is AMCA International?

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

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

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

1) 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

B). INEERE(EZF (CRP)

1) AMCA EFFASAIEEEERZR CRP ), fRIEFRAIIE
21T |, RESEESAE] AMCA EfFRSUIRARERIER

2) BFEmitilis, FEEFARRRES AMCA ERR9TIE
ARHHES, AMCA BIMREENE S B AR E L2
HEFEEIALE, 8—MEENNFREIIMEEZ 3 F
—RNEERN . KPR RES EER T SN F AR
=58

3) AMCA ERASAIEREENE A= SIEa) iz HiRER
RKWR . B ATHMEHBARIE, EF-BahiEEER
GIE = 1: 250

4) AMCA RSNEEEREFRIRBRIIEWATRIE, =
REENIEEREETIRENE S AREFEH, FH
AMCA ERMER— N AP BRI THZ

5) FrE AMCA TANIERIP=GRERFI N Rk, LAEIERTLASGIE
SR R TR AREWEZ A, BtaE AMCA
2B RAONIE~ R www.amca.orgs.

AMCA Introduction  AMCA 48

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.

003



004

- )
Yilida
|

The Smart Air
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NIERYTT %
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AMCA Introduction

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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T, BIFERXS P REEREER AMCA ERFHIAIERRE
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IEBEEFRERE, XEZILARBAEFRERIT AMCA
MHFINEALIRR AMCA SRIEBRNARERES AMCA ElfR
MNeR, AEEEENFECRINEEENNE, 7RBZ~RE
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AMCA EFRARNESEENE LNE 1 Fir.

AMCA Introduction ~ AMCA 48

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)

MOVEMENT “% o
AND CONTROL Qeo
AssOCIATION *o,

e
INTERNATIONAL, INC. ® O

RAFREFAFTEE AMCA EFFFONESEEEE FOXH, ttaesfELET AMCA IAEREERZ (CRP) AYM, 7%

HUEER AMCA ERFFIANIEEEEEIE .

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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Fan Basics and Applications

XUANEAiti A2 M

Fan Laws

The fan performance in this catalogue denotes the

RS K peformance under the standard air conditions. The
standard air conditions are as follows:
=TRED Air pressure P =101.325 kPa
R Air temperature t=20 C
EERE Air density 0 = 1.2 kg/m?
XNEEAEL: Fan Laws Equations:

3 2
9y, N D P n D,

RIFE— : MAAERATZEL o
a)ERNNRT ENRERE=SEEEATE , 51f5:

Gva -1 Py _

4 P

T AN EEEATRAEN B AR ERNERENER.

fl 1. ETIRMETE—SRRABEOXHIRER, KNEH
25000 mé/h, BEA 730 Pa.2i%R, a/8KHE S
SYQ630R, #&1R7 1220 r/min, HIHEA 7.47 KW EBAL
A 11 KW ) JUHERNERTERIRITRE, EXRK
EIEINE 30000 mé/h.

RIXHHTHOREIR, B ENR TR,

Gyt , - 30000
q, n 25000

2
Pzz{nzj ~) =(
2
P n
3
2 = & = P =(
A n ’

SYQ630R KWHITREFEIES 1700 r/min. XA EEIERRZ
=2 1464 r/min, SYQ630R BIKHNEEHEEK
LRINHAVHIIZRIESE] 12.91 KWJREER 11 KW B
EREHEER, FEREN.
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1464
1220

2 3 5
g g n, D, £
Application 1: Change in Fan Speed.

a) When the fan, the airflow system and the air density
remain unchanged:

2 3
n b_(m
n] 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 30,000m3/h. Find the new fan
speed, static pressure and the shaft power.

%1220 =1464 r/min

1464

2
x730=1051 Pa
1220

3
) xX747=1291kW

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

w IR HMGTEEINXER, BTTE
(1) AR BRI NI RS R .
(2) SNEARIRBH IR REH E AT ZRAT , sl 2 B R

Bl2: EEHFOBRT, EREXIEIINE, EFEERE
EEBENL, KiE 11 kKW BHRRET , RIFEMSDEE
B? EXNFAEEE T, NEMFERS?

f#: 11 KW BEEHIIERIEE 10% NRERISHINEA
9.9 kW,

B

LIERSLC RN % x25000 = 27460 m*h

n, P

dyr N

CINRAERBHABERT, KEXRBEM 25000 m¥/h EnE
27460 m¥/h.

RNIR= : SIFZERIZEWN
(2 JBRHRT, ERRERRXINEEEF AT ; 715

Fan Basics and Applications
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W 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 g =
5. (”ZJ =n, = [”ZJ xn, = (79‘57)3 x1220 = 1340 r/min

2 2
&: & :p2=(1340] %730 =881 Pa
)2 n, 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:

P,
vy =4 BoP 2=£

b
(b )EXINRT, EMARFREHEAZER; Al15:

o L

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

2 L 1
pﬁ,l:(an {Aj:['zz}(ny qm=nz=(pljz
n, j2) n P M £

(C)ERMRY, ENAFER=SRERE (,) B, 75

Qm = qV x p
9 - P mn_ P
4 P, n,. P,

w i RAEEARFRXALEES A R LGRES S AEMAY, X

MNEEEATEEREELSEENER, =SB EERMWH,
EERXHASERL

3 3 1
:[nzj X('OZJ:(M\]ZX(%J:(MJZ:g:qVZ
I n O £, L 2 B gy

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

92 =9m =9, X0, =4, %0

2
p_p P (Aj
V2R 2 R £,

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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il 3: BT FE—EXWIATHBRR—MRPF=4£89 20000
m°h B9 120 CIF/IRSIR, EHERES 450 Pa KXW
RIHITHER,
fiZ: 120CRI=SZEE =0.9 kg/m?

WESSHEE =1.2 kg/m?®

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

20000 m¥h KEKE8E 600 Pa, iRE=STRIER, 18K
H SYQS900E. #£1&4 770 r/min, #IhZ/9 4.93 KW(EE
S 5.5KkW ),

AT 120CH=ERES,

09

Fan Basics and Applications
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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?

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,

P, =——x493=37kW
1.2

- FTRHTIES 3.7 KW,

RFB=: KHRTHIZE.
(a) BRNELEN =S5 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[DJ P DZJ Pz{DzJ
9y D, P D, R D,
(b) RN B LR E R S AR EE AT A1 (b) When the tip-speed of fan and the air density remain
unchanged:
D 2 2
u, =u, nmD, =nD, Mo quz(@} P, =P P2=(D2J =9
n. D, 9y D, g D, dyi

* i XAEBE—RARIIRITAREA, ROBTFIE.

B 4. —RXHFNSE BEIBERA 355 mm XAHIMERS
iR KM BFERA 710 mm BIXAHL. 355 mm KIAZE
K= 8000 m¥h, &% 300 Pa B, ©BRIEERS 784
r/min, IHEA 1.33 KW ILELRE S 14.57 m/s JThL
—N710 mm X, EFERIAYEEE (784 r/imin) B, SKEXT
MNAXE, B E, SRR SFEIRE

% 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 2
D, _| D, 710
— == =| —— | %300 =1200 Pa
P (D] P (355)

u2 = 7—10 x14.57=29.14m/s
355

XL REIZ

AT ARXREMNARRITHORNESERS, KALGIERHLMR
FIERNHIEREHZ . KA IEREHZLR NGB ET,
BECBENEREXEILEBISR) 2 THE ISR
EWEHNRRF)NEEFCE, SERREq,THEUT—1ME
e C

BE p,

£E pe

= P

RAVEESEE 0

RS S 0

SHBE(p). RHRT. LURESE (n) EEEMEPIRA
BB, FRMLGRE.

—NEFVE LRSI AN B2 . IXLE e — R IIRIRIE Y
TlbmitRER TR =R . SINERESSEMSEE D
£ ( AMCA International)

RANE 2 B FEE MR XANR I BB T R sk
=, BEBRT, ROz, IEUSL—NES XM
MRTFELER, FBEHEZRTIXANAIRIEE.

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 Ne

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

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

SYQ710K
p=1.2kg/m®*  n=1200 r/min
1p3[g;1 De catlll T(skW)
] D

)\\ 112 n%
1000 \ 10 ~ 100
\\ 9 90
S 8 80
ZaraN \ 7 70
/// \\\ \ 6 60

/, NN
Vi s g

/ N\l
// N
2 |20
100 / \\ 1 10

0 -
0 10000 20000 30000 40000 50000 4, [m3/h]

E2 XA LRI EE

Fig.2 Fan Performance Curve
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System Resistance Curve

1) ERNRFGEDIIEITIERE. SHEES . iR, XIEKEE®E 1) System resistance is the total sum of all pressure losses

EMBEENRENS. REMEHMZE (E3) NRESKE

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

2000  q,

Fig.3 System Resistance Curve

pst :[qmjz :(2000j2 :ﬂ
Piry v 1000 1

HRGERFENED .
psF

400

300

200

100

|_—1
| —
0 1000

E3 RFEIIHE
2) ENRFZHIEHGE:

2) The pressure equation of a airflow system is:

p= k(QV )2

EMRFFITAITIERAT

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

4y *p

~3600%1000

3) A0, EFE—A 1000 m¥h BIZS5, BEF1AA0 100Pa.4l
2 q, WS, p,, BEENNEHEE 400Pa, 1E 3 shELBIRT
FEFR.

4) (BRALIRRETY, BEFRREKS, St OETHRK
TTUER, XEHEHEEEN.

5) TR=: B 4 FimARHNERFFIETHIRR, SRR
SE0E D B Z AN AE R M BE - ZAR T kI E B MR IR
EECHMREHZRF, IRFERITRSAE SZEAED
AR, DRAEEEW, BENBERNERSIHEARR.

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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LT
TR=
Opsrating Point
" N /
- N/ |/
2 /\// Righs
L S System Curve
s / / BKWAZ:
o F == =1~/ Bhp Curve
/
) /7 an Curve
T |/
/1 \
e
Gy
B4 This= Fig.4 Operating Point
/
</
1 N
12
s map
m /1 /] SERRROZSEA
(@} I Actual System Curve
/ ‘ —— igitRs
// | ! Designed System Curve
S/ | RALERE;
/ // | " & Fan Curve
V7 gy
7%47ff4bff
|
Ay

E5 RFENHLRITH—RE R

6) MNRLFRARFLLTERITAIEESHIEARK, EMSHER
SR, FHEEIN. (B 5)
DHEREIEAIAAR BRI ZRIED o

7)ERSERT, RYRLRaEStERHZEEE:, B
EHTREAENDIOZHMAZRNEENNERE BEREE
IR R LIRS THEE, FHANSBESTRIHER, Q e
ETIRIHE, B 5 ERAIXMERIREERN.

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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RSN EEHEATSS [EfRa), XifRaI S R HES
FrESERIEER, KPR IR ERES.

RN ST EE R ST PR APIE R AR B AR R BN A FF RIS
He2iiR, MEN=RAMRE SR T IIERESIZ SR

BE(EE.
LA, REMERT LUBIT AR G IB R SR ATHLRS , FrE R ES
EMIEERITIEE.

SENYRINREARSH, ERAERWT:

(a) FF(ARALHES ST H0% PR

(b) BXEhEE XS

(c) Ehitl STEE STERERIEA

(d) Rt 4k Re B ORI SIRAES

(e) HRATEIBHABES

He, SN RN SR AR E R4 FAIEh A THERSREY .

RANES FFERICAIERR
(a) IREXNAIMERE

(b) iR )MRzh

(c) RN

(d) IR AR LSS

(e) R DIIERERFHRIRS
() R DRERATIRAE

EREFRANAHMENZF LNGEY, BirtrErER
(ISO) F 1940 FHIE T HFRAINAY ISO 1940 FEHREEZER.
ERETFHERESES N 11 MG, BMERZELL 2.5
BERIEE, FENNERRSH G0.4 BIERSIMMAI G4000,
BNEFRBAN mm/s.
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Fan Vibration and Balancing

AN ASHRENFOFEr

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

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

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

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

(b) The coupling is misaligned.

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

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

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

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

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.

= 1- HFRTFERESFR

Table 1 - Guidance for balance quality grades for rotors in a constant (rigid) state
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NIt 222 AR RS OB AHOR ZN 1 ;. RIME TR AR EL YRR R AR AK a1 o
Crankshaft drives of marine diesel engine with rigid installation; Crankshaft drives of G630 630
large-scale four-stroke engine with rigid installation.
RIS H S R PR S AL A R AR E0 14 G250 250
Crankshaft drives of high-speed four-stroke diesel engine with rigid installation.
NS I SSHRIBRARAR SN 15 . BEFNERN (Rl 5&M) RaNEL.
Crankshaft drives of 6-stroke or multiple- stroke diesel engine. Complete reciprocating; G100 100
engines for cars, trucks and locamotives(gasoline, diesel oil).
REER. B, FRBK;
RE. BEMYLERRNRSNE R EN . G 40 40
Cars: wheels, wheel rims, wheel sets, drive shafts;
Crankshaft drives of the cars, trucks and lacamotives motor.
ML R URAIEF;
RE. WEMNER G 58) 1S,
. . . . G 16 16
Components of crushing machines and agricultural machinery;
Motor individual component of cars, truck and locomotive(gasoline, diesel oil).
B (FRG ) EIREHATEE;
BUOOBEN. BROMHE;
XS5
MRS IRICHAI R FEB1F;
i
HUREI—RR T
EBBIEF;
R ERIR NN IR G6.3 6.3
Main turbine gear of seacraft(merchantman);
Centrifugal machine, pump Wheel;
Fans;
Rotors of Aircraft gas turbines;
Flywheel;
General component of machine-tools;
General motor rotor;
Individual component of special requirement motor.

013



Fan Vibration and Balancing

— — ®
Yilida
The Smart Air N*J-LE"J;EE}J*D SF?QJ-.

MEMERSRE, S8 (B) ERENIEROEENET;
HUARIRED ;
KRR ERAI PRI A BB HEE T

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

Mechine tool actuator;

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

Turbine pump.

B RE R BIETIREN
BEPRIR BN G1 1
AR E KAV YRR

Audio and video drives;

Grinding machine drives;

Minitype drives with special requirement.

FEREPRAYEM . BRI, Y. G0.4 0.4

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

1 BENABSERSHNEFREOEN, RESENME, 5— M NSRRE— NS HREAXER, MTEY, B2RENE.
F2: AREARASEE (MR ) FERT, FEEFHREEN.

E3: MFERRERM (FEH. BE) RIRE, H2L5.200F4F0E5.

T4 WTFENTERESFRNVEMESR, B2HNE2, EFEY, HEOSTEHBWERTE (ERREMTERESFRG)

5. HMAYIRENRRFIREEIE G, Wi, BAR, RS, IEEETIRS . RENA TSNS ER LI, a0
IR sD=RIEIE_ERT LA,

6. WFHELNEE , ATREFEERRBEEAZENERNE (IE8EHE)

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).
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MR, ISO EIKWASFERESHR A G6.3.
EATHENIEIMEREERY, ERERAX, ZFERHISREIF
ERESFREMN G2.5,

FEHRER

AT WAFEGEFHERNE, FENRLERN THEVETNL
HNEEERMEFHRENST, RIS EFNRES T
(R FIARIE

RVFRIRIRAFEE

BT HUEFATTREME] 100% IFEE, RFRIFRAIEHEHES
AR,

—MEERI¥E R(mm), EE7 M(kg), E£ER 58S
= m(g).LEkIER, B—=B0H FEBEm £, FBEES
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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

1
- T
7 | \
| BOH Ce\ntrifugal force

T / AR IR )
- > Displacement(eccentricity)

i, FRE !
Rotating center
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This eccentricity € 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) 2 (wm)
M

e, LERARARFER.

EfFmERALR (1ISO) LATFFIAT

_1000xG 60x1000G _ 9550xG

€ per is also called the residual unbalance.

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

per w ~  2mn

RETRARRTFEGE e, (g.mmkg) SFEREFHR
G (mm/s REE n (r/min )JZENFER(NE 2 ).

£ 1: SYT10-10L(DK) RAAIME, &SkEA 1800
r/min, MEKRFEHRESEH N G2.5, KENATFFRAFE
HEMNRIEFE LRZTFEE.

(1) RAFRRTFEE:

_ 9550 xG _ 9550 x 2.5

= (g.mm/kg) 8 (pgm)

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

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

(1) The permissible residual unbalance:

per

n 1800

SYT10-10L HESEE Y 3.231kg, FEHESE N 4.446
kg, &t 7.677 kg,

=13.26 ym

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

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

(2) KIZIEFE LR R FEE:

EX SYT10-10L AMHRKE ORI, FERELARD
AN FEAIHE.

(2) The residual unbalance of correcting plane:

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

= 0.361g =361mg

M= u _ _exM _ 13.26 (pm) x7.677 (kg)
2r 2r 2x141 (mm)
{ZFIERANEYF1E

{ZRAA T RIENASETEIRRE, MR, FHhERAX, A
L, 8— P XAEREIS =B, S REFEENAZ] ISO
FHEREEFRN G2.5,

{ZRIERANA =BT

The Balancing of the Yilida Fans

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

The three types of balance are as follows:

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

g.mm/kg

per

Permissible residual specific unbalance,e

RFR-ARIFA TGS

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

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

The wheel,inlet,inlet positioning plate, motor, base of frame,
the vibration isolators are assembled together to have a
complete fan. The complete fan has to go through the last
balance to reach G2.5 balance grade. After balancing that the
fan,motor etc will be running more stable.

EFENARRRS. ZEBRNZSKRER, LiRaREE20-20000Hz
B, (ERTARNESRM-ENRERAEST .. FRILUZER. AL
R (RIEFSE) BiRa. FTENBASESEX0YIESE.

1 TR

A EREERNERMIMNEITFERE, ERELR FRARERIES
HIFERERRARTIERW, R (W) A%, BEEZ ELFERRET,
Bp

w
L,=10lg—
X L, —AWER, SR w

W,—EERINE, W,=10"2W;
W—FRIE, BAW,

2 )RR R

BRNAENEDEEZENE, MEESNESRNAERAREITELS
IR, FEPSERIEFUAERL AR HKLEFSR, B

L,=20lg 2
Py
X L —FEER, $ALAdB;
p—FE, $fUkPa;
p—EEEE, p,=2*10"°Pa; ZE=R¥1000HzAIEZ AEN)
BEMREUMARIRAS %

L= IOlgIL
Hp L —EE, BARdB; 0
|—738, SEAW/mM?;
|——EERER, 1,=1072W/m2, X3F1000HZHIES, AERERI
BIMBNERRAIR1072 W/im?, ZEAFEBA AN, MFESALR
BETRERZ R R AImax=1 W/m2, FRAEH.

3 fEmie S SRt

AL RAESE—MRISMEH 20~20000Hz SEERER AT NES
&, FEEXMIEEEEYNS HETNMNSTH M AIRENET RS
BRI ESAZAN 1/3 IR (ESMIZ RIS MBI 2L 2. 1 BERY
42, EIR IEC AUSFrALERYE BRI 1 iRs. 1/3 (SiEst 218
—MEEBUSN=R,

SME A ER AR R ENEN TR, BRAURF AT LUER i
DR=E: MEPESHEERFORERT 500Hz FARRIRRS, &=
B ERFOSRERE 500~1000Hz AR, RS A ERIOFOREXR
F 1000Hz JISHRIRF BRAESTE— R FRSE D TINBISE .

The Basics of Sound
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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
Wo—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

Py 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?
Iy 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.

MR center frequency/Hz 63 125 250 500 1000 2000 4000 8000
s Eequency coverageliz| 45 | 90 | 180 | 355 | 710 | 1400 | 2800 | 5600 | 11200
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MEALRS, FR(AIERBRIRERE R

BT ULEAEGEESHNERSH I, EFET HESI0RERMN
7, X E RS TIE DT 5 B S E A mETD
113 {ESTRESIE . A5 SIS A A T e T AR ST IRE
B AESSERINE, ATLAD T RSN S , X EREVER AT
IR, (£ 2B MEET R AR TIERE .

AR EAT L RNERERIAEERS B2, B ERNER
AEZRHBORINMASZEREE, AT EUNNIREAIRD
PHEERIVEE, ShETRMEIRRNSHNLR=NATTE: B
A AR AETA.

ERE—MIETARET, RSB LFR IR
TRBRET, X =R AR A ER AR E BN X MFES(E
Mz ABEHRET A& E AR E E BN E SRR =S HE
BE&Z, BXMIETEILFEEREITARERIRIL, B
Fl R B AR A R RN XM EZERZ
RIS, BRI AL E SRR RINE.

XEFBNETRMEEL.
MRAEUHANZZCRME NRELSR, 20 —RIJEE, EZENFE
—BRERIEER.

SRR, FEHALENES, BEaTEEeRm=m, X—dEn
ISR 17 o BIEEE X AR E SRS 60dB (RIEEER
107 £ A BHIAT 8] .

ERMES, WERDY HHFET, T BEgE AT BERHIEE
%79 L, MABRIASAETIERE A

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

Hh: VARMESI m?); T iRmedia s).
INBMETEH T BHE S, THRMEAETEEN R, WERSY BIS5
R L, FRRI TSN

L,=L,+10lgRr-6 (dB)
as 2
R=——(m
. (m”)
Heh, c ARFERE, — «=0~1.0; S JIRMEMRMER.

HF: RARMENFEEE

F3L b, TREASDFRI AR TR R e RS, XMER
MRE T LR ENEFNRRAEREER (WEELERREIARIHRER
BR), XFBRE— MRS E RN 75 R X B AR, —Hh
EUBEFMRENALISERRE (BD ISO 13 ); B—F2E3EE AMCA %
ASHRAE fEEMtRER T MERRE AEINEZ BRFE LK
BIAY.

{ZFIARH LR =R ARINE SRSt E A S —RAIXLIHSE
W=, BERNEL, & AMCA300-96( Ml EZ IR —RIm=EX MEx
ERIAE
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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 (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
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).

=. FEHIE

WNRIFTIR, HFEEESHEN A THYREEET , RSN SR A=A
B, M 1000Hz LA LRESEREMIEIT IXFH A MY
ERRER, MRA ABFR L -ENRMA dB.A FRALIERE
M, e LIl 8 MEsieR ERITESR, HHFREX .

8
L, = IOIgZIOO'I(L‘” o)
1=1

Hp L —EUERER, B0 dB;
A— A ESREEROTHGRE, MR 1, BhTE i=1,2, ..., 8 DEIK
* 8 MEsmE L 63, 125,250,500, 1000,2000,4000,8000HzZ,

FuMAZR Center frequency/Hz 63
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Sound Calculation

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

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

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

=R (E

Weighted attenuated value/HZ -26 -16 -9

500 1000 2000 4000 8000

BRI A R SRAR T ANSaE, TIEERT R
BREDIAN AT R AR S BRI S SAGER A0
S, BILISINEL A B Ly, BRHIGE TR A FRATE
SRR,

Ly, =L, —10lg (¢, pi: )+19.8

AP L, BRWR DR AR A B4R, 26259 dB(A );

L,—— BRI TR A=A A FER, S0 dB (A);

q— BRI TR RIRE, 849 m3¥min;

P BRI TR R 2 E, 2474 Pa,
BRIEREEIENURFEREERR AL A BRSRITMBRAARERER .

FESEIR TR A e AR, TS s L 1,
FOANEAIENN, L =L+, MRS

a) AR RLLEARE—A 3 HILE;

b) PSR 10 HIUL LR, BASERT 2Bt

o) PN FERARE 10 55 UL T, EREIEINE, BSAREM.
o) HF SR, ABFRRRENET, FIRFREER.

[ 1 PSR S NEs
Fig 1.Two noise sources superimposed curve

3.5 1

N

LP1_LP2 (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)
q, - 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.

—— Lp1 + LPZ, the rules are
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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 Wheel is rotating at a high speed and the blade is
moving periodically, the air particle is affected by the periodic
force, that pushes the pressure waves at the sound speed to
generate noise.
(b) Turbulancel Noise
When the Wheel is rotating at a high speed, there may have a
swirl occurred at the inlet of the fan, then a noise is generated
due to turbulance.

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

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

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

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

RAEEES, BEERERRIMBAIIRENED HFRAEFARF
REMENSHESHBERBILURERSTRETEHERN, L
MSERSMH MRAESANEE. BE. TERBRSESAS
ENE TREMBENRE . ENESHMEIFERNRT, K
LEEE XL

BRHBIRERSIRES, BERIEESKSE O m, i8E 20T, X
SEN 101.325 kPa BT, BiXAEXEE 50%, BE 1.2 kg/md A9

=5,

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?.

BRELIRNARTREST, BENBONARES HAERRNEK
FIREINME T, LA SRR R Z IR,
1) BIREEMKSEDNE, TR T ATRER:

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

. p— LRSS TED;
py— R R EA;
7— BB,

2) MEERELRROLRERE, BERKSENGRSEZE
B9S2, AT FOIRTEERR:

_ p_1x273+t
P po(p0 4273”1)

A, p 1.2 kg/mi— AR A SRR FRIBE
p,=101.325 kPa—tREASREMASED;
1,720 C— AR SRS HIREE;

P Py L PBIALRESKRETNEN . BEFMRE.
3)i&:
=P 23
p, 273+,
718
e— K SBEREERS. e= P
e
p, = p, *(0.885)Z +1000
a718
_(0.885)z 273+1,
= X
1000 273+1,
B RS TE

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

1)The effect of the altitude to the atmospheric pressure can be
expressed as the following formula:

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

2)The effects of the temperature and the atmospheric pressure to
the air density can be expressed as the following formula:

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.
L1 =(0.885)2 +1000
Do
then:

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

RSEERZIERHE

Atmospheric density correction factor table

kﬁﬁt SR Altitude (#firm)

emperature| 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 0.76 073 0.69 0.65 0.62 0.59
-20 1.16 1.11 1.05 1.00 0.96 0.91 0.87 0.82 0.78 0.74 0.70 067 0.64 0.60 0.57 0.54
0 1.07 1.03 0.98 0.93 0.89 0.84 0.80 0.76 0.73 0.69 0.65 0.62 0.59 0.56 053 0.50
20 1.00 0.96 0.91 0.87 0.83 0.78 0.75 0.71 0.68 0.64 061 058 055 052 0.49 047
40 0.94 0.89 085 0.81 0.77 073 0.70 067 063 0.60 0.57 0.54 0.51 0.49 0.46 0.44
60 0.88 0.84 0.80 076 073 0.69 0.66 063 0.59 0.56 0.54 0.51 048 0.46 043 0.41
80 0.83 0.79 076 072 0.69 0.65 0.62 0.59 0.56 0.53 0.51 048 0.46 043 0.41 0.39
100 0.79 075 0.71 068 065 0.62 0.59 0.56 053 0.50 048 045 043 0.41 0.39 0.37
140 071 068 065 062 059 0.56 053 0.50 048 0.46 043 0.41 0.39 037 0.35 0.33
180 0.65 0.62 0.59 0.56 0.53 0.51 0.48 0.46 0.44 042 0.39 0.37 0.35 0.34 0.32 0.30
220 0.59 0.57 0.54 0.52 0.49 047 0.44 042 0.40 0.38 0.36 0.34 0.33 0.31 0.29 0.28
260 055 053 0.50 0.48 045 043 0.41 0.39 0.37 0.35 0.33 0.32 0.30 0.29 0.27 0.26
300 051 0.49 047 0.44 042 0.40 0.38 0.36 0.35 0.33 0.31 0.30 0.28 0.27 0.25 0.24
350 047 045 043 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
400 044 042 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
450 041 0.39 037 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

i SLIRRESEBKREEAERTE, THTHRENEEITE *=1

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

the data can be interspersed calculation

Bl 1. SHTHVFBESE 0 ¥, P58 10CHREEE—
AWHRBEEFORIKIER, BRERNSFEEREHR 12000
kg/h, BE 500 Pa.

% BEARTUSEET, FEBMSHEREER, —HEIFARESH
BRERE (RALR kg/h ) ERAERRE (B2 m¥h ); NRLEH
RARRERTEENMET E NRENRRERE, BBEEEMIK
iR . — KRB FTRARKRRE .

FHEERNATED P.A—ERNNNRIH—EHR, ZEX
RS, PREEDZN S EMIELY, HERMEE 2 RIELLAY

BEERAEERKR 0K, SR 10CHEERH e 75 1.07,
HUEIRERSIRET:

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

p_h-,
Py P

REATIS XN EL ST SYDAS0K, KAEER 735 r/min, KATARHIHER
73 1.824 kW, EBHNIIZRA 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.

=9346 m’/h

Po = p, +e=500Pa+1.07=467 Pa

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

AT —HIERET, MEEAESE, &/ EXREFFRINE
BEIATRIER, FREEIEFT RIKBRINE.

. BEigEz (RREREH, Banz &erEE 400
BEERTSIEK 0K, SiE 40 CHEERE e 7 0.94,
BUEIRERSIRET

The Effects of Temperature and Altitude
im SR ER AR

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:

q,=dm g = G o 12000R8TH 660,
P, O, %Xe 1.2 kg/ m” x0.94
BEAS: Similarly:

dvo =4y, =10638 m/h

b,
JZ )

BRI XANEL S/ SYDAS0K, KRR 775 rimin, KAL)
239 2.323 kW, BBALIIERA 3 KW SHSXMIRER, (EREY
REBERICRRAER: BIUER 3 KW AR, 50
TRHEERSEES 3 KW A BB E - X B3 k=S

B11. ETRMBASK 800 K, SiE 60 CHRRERE—SHH
REEBELRAKEKR, KEH 20000m3/h, #E7 900Pa.i5ik

B,

fig. BUEFRASEHK 800 K, SR 60 CHIEERH e 7 0.80.
BUEIRERSINEST

PP,
Py Lo

EF1Z 1125 Pa EEATSXMNEL ST SYQS900E, KlHE
933 r/min, KAHIIZE /S 8.124 kW, BBHINZEA 11 kW Bl /G3k
TRIESEIRRE X FIREREBIR 3000 m MR TR, R
I B8EAE , SRARIRIBIRARITTIE o

fi#. BEERTEEH 3200 K, SR 60 CHEERH e 79 0.59,
BUEIRERSIRET

b,
Po P

[EH#& 1525 Pa B AT S KALEL S SYQS900E, KALE
1061 r/min, KANHIIZESA 11.35 kW, BHIIIEA 15 KW IRS
HEERBIMRHFEZRERELRER.

5 Ppo = pve=500Pa+0.94=532 Pa

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

E.g. 2: A project which is located at altitude 800 m and average
temperature 60 C place requires a single inlet backward
inclined centrifugal fan to supply air. The air volume is 20000
m®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:

Po =P, ¥e=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:

Po =P, ¥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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HNTAZRIAE AR D B IR ABRFIGIERS, bR SYWA RIIE O XAIRE TIN5
AMCA EDERIEI . FnEUEERIRTE AMCA HhRY 211 #1 AMCA Hhr4p 311 B
BHTUHANERAE, FHRFS AMCANEREEITIAER,

XEARFEE OXEEEES T AMCAENE, EDAESENSS 031 WE 045,

sounp

AIR
PERFORMANCE

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

licensed to bear the AMCA Seal.The ratings shown are based on tests and procedures o ),

MOVEMENT q'%,

AND CONTROL 220
AssocIATION o
INTERNATIONAL, INC.®

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 031 through o45.

SYWA ZJBEOH=RNNRAEREZEFRSERAREITHA
&=, BET AMCA EFRMAMEFHENS AMCA ENE ZH A5 T
B9 13 MRS, RESBEIM 500m7h—70000mih.EELEE
B HES. IRERSER, S8EPRTRENEREMEEEE.
B BRERSEENRE™R.

The SYWA Series of the centrifugal plug fans were developed
with advanced technologies. They are licensed to bear the
AMCA Seal for air performance, sound, and FEG. The SYWA
Series includes 13 models as described in this catalogue. The
volume flow of the SYWA Series ranges from 500 mih to
70,000 m’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.

SYw A 280

ME0E Y ER (mm)
Nominal diameter of wheel (mm)

nEs
Airfoil

EaXHEEORNEINNS
Fan series with plug backward blades

SYWA RFIKMEZHMEE RO JHX O EMR B 52
B o R EE S ET 35 AL EE EMBECE A= ARk

1. &

FTARFT XM REBRERIRINIHEE, REFESESHEN
MERHFRIETSRE, [RIFEIMER 2B 0N RAEEET
M ERR, SHMEKE BEAESAEHEIER
ANSI/AMCA204-05 #rifEiz FIFE R AR F & TR &7
ENTHELE, PHEREIAE G2.5 Rk EIKE,

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

1. wheel

Plug backward airved blade Wheel is constructed of
high-grade steel With the advanced aerodynamics profile to
achieve higher efficiency and lower noise level. With the non
Wheel diffuser technology, the centrifugal fan can get a smooth
performance curve and make the static efficiency increase
clearly. All Wheels are balanced to ANSI/AMCA Standard
204-05. Yilida's internal standard is G2.5 or higher for wheel
balancing.
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2. XA

FZARFAEEN O RBAENIRERE SN THIE, FFE=S5
NEREEIRTT, BAhBTIZHE  SHERSE2 KA
REBTZ, (BESREIBERIEANITE, FD T EDREH
BE T K=,

MHESHKORS: BRENIAIHKOSHEE SRR
ANFREEBRIRBESHAFRITE, seBiRsSXIEER
Ef.

3. HXAEAMR

BX O ERR AR NI T HIEeL, BRI RAENE
BT ZHREINERSREERE, 1BINTEREGEE, (SR
ERfTRIBHEEIRBEDS R E B AR E D FHREPRRRALATIREN o X
FHEERRKA . EABRRIRINZRXIIGEIER, EBiRS
RHETARRESE AR LM .

4. XAJEREE
RUUREER FBHENEL A IR T AR SRR, 2R T (8.

5. R

BSRENRDER T SIRATRERT, SE8R/NKAYREN
K SRANIRITE R, W FZNRAR S BINERHITINE,
BRURSNNEITHIZ M.

BE. RERAEENSNZHELSY, RETHiESEE
ERIRELT, RENANE TR 2.

6. B

ZRIXRARELERE A =RREEN, &S IEC 1 EN
W AR ARV BSER A F 4R, PSR IP54 LA L, B
BF SERREIREN -40°C ~ +40°C, HEMIETRERER,
EELEE R /9 L10=100000 /B,

SYWA SERIES
SYWA Z5I AN~ mikEA
The SYWA Series Centrifugal Fan

2. Inlet

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

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

3. Inlet Panel

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

4. Fan Base

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

5. Motor Bracket

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

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

6. Motor

The motor used in SYWA series fans are totally-enclosed
three-phase squirrel-cage motors, they are up to the standards of
the IEC and the EN, Standard motors' Insulation Class is F, and
Ingress Protection is IP54 or above, B temperature rise. Ambient
temperature is -40 C ~ +40 C, the other operating conditions are
shown in the requirements. Motor bearing service life (L10) are
over 100,000 hours (L10 = 10000 hours).

10 KRR
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Performance Chart

1. Example of Cruve Reading

SYWA SERIES
SYWA ZFIXAN=mmisiee
The SYWA Series Centrifugal Fan

SYWA710

GAS DENSITY: 1.2kg/m’ SIEEEE

STATIC EFFICIENCY n (%) B MI3IE

51

60 69 72

66

s

Type SYWA710
(=1

Volume q,=16553m%h
5t

Static Pressure P.=1030Pa
sIE

Dynamic Pressure P=61Pa
XANEER

Fan Speed n=1450r/min
HHIER

Shaft Power P,=6.571KW

AFINERY,

A Sound Power Level

L,A=96.8dB(A)

FRIERER
Static Efficiency

N =72%

3000

/

2000

10

T

G

.

&

~

&8
X A2
&
2

1000

900

800

D=
=

700

L~
[

600

51

=
S

100

1830

500 I

1600

-y
S

1400

300

>
1.5
0.6 E

STATIC PRESSURE Ps (Pa) &%
I
5

200

1200

&
S

1000

900

800

L e B B B B B
[ %3
S S

IMPELLER ROTATIONAL SPEED n(r/min) %%
IMPELLER TIP SPEED U2(m/s) 58 45ERE

100

50

LA ABTHESR

SOUND POWER LEVEL LA dB(A)

700

=20

3000 4000 5000

10000 20000 30000 40000

VOLUME FLOW RATE
R Qmh)

T L B B BRI
5 10 2

100 200

T
500

DYNAMIC PRESSURE
HIE Pd(Pa)
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1). ITERRIIGERBRA AL S S5 KE XUE  E RO 5 R FiEEE
BEEHRERT . Ko, Bl R RRESRG ATk
ERAETERRE

2). AREFRXINASEMFHITIOE, XIS, FMFImES
FENENERABINE, IBIRMNIEERBRERR.

3). EHFIHEEENES, FREEA JEBNTEMFY .
4). RIIERiZHRI, BRERIAVERREFSXIEmINE
Ko

5). RESHNOZBRRARESE, ELTEHE,

6 ). NINZEEAFIATIHRAMEE M ER T RAENR,
AT X LIRSS AT .

7). RANECFERBIINERISERFE LR T, KAAINERIN_ LR
REEBIBEZSRYMS, FIEHRKOSHMIFRPTERI
2R AMIEBMBINFIEITIRS, FERYLEROASHKOFR
FERIRINIMUEAPEDHITEIRE

8). RINEXBABMMESE. FREE (f) NSRRI

SYWA SERIES
SYWA Z5I XA~ amiEA
The SYWA Series Centrifugal Fan

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.
2) Prior to installation, the fan should be carefully inspected.
Special care should be taken in checking the shalf, Wheel and
bearings. If there is an indication of any damage, the
damaged parts should be repaired or repaired before the fan
is installed or commissioned.

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

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

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

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

1

SYWA280 FEG85
SYWA ZI XA ik ER
The SYWA Series Centrifugal Fan

Wheel diameter

HieER

D =289 mm

Fan weight

NHESE

m = 30 kg

Moment of inertia

230

e

J =0.056 kgm®

Speed limit

HRPREEE

Nmax= 4840 I‘/mln

SINERIMERERAZR RS BHAOA, BEEA. STMtHESEER
EIEN B ()R9I . FrRAINNE S HEEEIEE EIZAMCA

InternationaltmE3011tE . FIREAREXREA. BHAO, BH
HORENEE (HOLA ) .

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

inlet, free outlet.

150mg/mIISIR. —20°C< IBE <85 CHISHKIFETRIEM, K 7) The rated motor power as calculated herein might not be
o pa st N sufficient to drive the fan with an unrestricted discharge flow. . ) _
MRS ENI R R VOERY, B REEHTE . Operating the fan with an unrestricted discharge outlgt will . SYWAZ280 Measured in installation A according to AMCA Standard 210:
result in ﬂow_ rate _that _exceeds the specified fan capabilities. [ ey N——— GAS DENSITY: 1.2kg/m’ SIEEEE
Such operation will quickly burn the motor and damage the o BERRE
fan. Great care must be taken in operating the fan to make STATIC EFFICIENCY n (%) R 46 57 65 69 67
sure that the maximum rated flows, as provided on the 3000
performance charts in this catalog, are not exceeded. 2 51 T —— -
8) The fan is limited for use in areas where air substances are 15 //?“’Q%
non-corrosive, non-toxics and non-erosive and where dust 43’ B
- i 2000 § \\k\ \
particles are less than 150mg/m°with a temperature between +— 5 ; —
-20 C and 85 C. Special care should be taken during /\Q ~ A= AN
transportation, load and unload. Qﬁ(ﬁ‘ 0.8 VANNY,
(52?%@' 0.6 :xﬁ*:%‘ \%
T~
1000 - \% N N ><\\ \
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SYWA315 FEG85
SYWA F5E O XA~ Gais A
The SYWA Series Centrifugal Fan
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Wheel diameter

MHieER

D =325 mm

Fan weight RNES m =40 kg

Moment of inertia

EmiRE

J =0.076 kgm®

Speed limit  1RIRSEE Neac= 4140 r/min

ZINERIMREZAE LS. BRAD, BRHE0. SIEESETEETR
BEENED(E) BN AN E S EAEEEZAMCA
Internationalt®E301i+E . FIREALREERA. HEAO, BH

HOARETIERE (HOLA ) o

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

032

Wheel diameter

HieER

D =383 mm

Fan weight XNESE m =45 kg

Moment of inertia

EiRE

J =0.136 kgm’

Speed limit  {RIRsEE Nwa= 3720 r/min

SINERIMERERAR LS. HAAOD, BREO. SIEEEEER
BIEMEM ). FRAINE S HAEEEEIZAMCA
InternationaltxE3011+E ., FInEALRELEEA. BAAD, BH

HOMENERE (HOLA ) .

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

SYWA3 1 5 Measured in installation A according to AMCA Standard 210: SYWA355 Measured in installation A according to AMCA Standard 210:
FEARE
l:l DO NOT USE IN THIS AREA GAS DENSITY: 1.2kg/m’ SIkZE l:| BT Sk IN THIS AREA GAS DENSITY: 1.2kg/im*® SIEZE
STATIC EFFICIENCY n (%) B#E MR 46 5665 69 67 STATIC EFFICIENCY n (%) B EREE 55 65 13175 71
3000 50 1 N" _ 3000 5 1 N" _
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2000 Y 3 =i 2000 ¥
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£ LT N Os AL
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4 o L X E BVin e =Y N NN
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Yil ida“ SYWA400 FEGS85 SYWA450 FEGS85
~ SYWA FFIE XN~ mikie SYWA RFIXH =i hE
The Smart Air The SYWA Series Centrifugal Fan The SYWA Series Centrifugal Fan

Wheel diameter MHEER D =408 mm Fan weight REE m =55 kg Wheel diameter e ER D =458mm Fan weight RAES m =65 kg
Moment of inertia  s¢zpme ) = 0.208 kg'm’ Speed limit  {XIB%#  npe= 3300 r/min Moment of inertia  stzpme ) = 0.393 kgm® Speed limit  #IREE  nue= 3000 r/min
ZINFRIMEREEAXZE. BRAD, BHYEO. EHTAEEEAR Per.formdance cc.ertilﬁzd ishfor ifr;stallat;ion type A: free iFIet, free.ou)tlt_ert}; Pirforr.nf]ncz ZINERMEEEAKZE. BRAD, BRHEO. SMtEiEER Per.formdance ct.ertilﬁzd ishfor ti_-?s.tallat]:cion type A: free i(nlet, free‘ o;]t[;e;.Perorminc:
: : =, — =i b A T - ratings do not include the effects of appurtenances (accessories). The A-weighte 1 . HEs — = M AT - ratings do not include the effects of appurtenances (accessories). The A-weighte:
@?ﬁﬂﬁ)ﬁ%(ﬂﬁ{f‘i)ﬂ . ﬁﬁ'TFA_ﬂl]’gFﬂ E' E‘E‘G%HJE{EE&;AMCA sound ratings shown have been calculated per AMCA International Standard 301. @%M}‘E#@(Wfﬁ) . FEmAjJEVf\EFn ?T%Ebg)ﬁ\IE{EEBzAMCA sound ratings shown have been calculated per AMCA International Standard 301.
InternationaltmE3011+E . FIEALEZEEA. BEHEAO, BH Values shown are for outlet L,,A sound power levels for installation type A: free Internationalf®E301i+E . FIEALTEERA. BEEHAO, BH Values shown are for outlet L,,A sound power levels for installation type A: free
HOMERE (HOLA ) - inlet, free outlet. HOMEIERSE (HOLA ) o inlet, free outlet.
SYWA4 00 Measured in installation A according to AMCA Standard 210: SYWA450 Measured in installation A according to AMCA Standard 210:
EREM R {35 P (R 4
l:l Do NO%USE IN THIS AREA GAS DE'\ISITY: 12kg/m3 E" %‘:E l:l a;OI\T)EUSE IN THIS AREA GAS DENSITY. 1.2kg/m3 E\{$%‘:)§
STATIC EFFICIENCY n (%) B8 FE W3E 55 65 73 75 70 STATIC EFFICIENCY n (%) B2 E R E 54 65 73 75 70
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The Smart Air

SYWAS500 FEG85
SYWA F5E O XA~ Gais A
The SYWA Series Centrifugal Fan

Wheel diameter

MHieER

D =508 mm

Fan weight RNES m = 80kg

Moment of inertia

EmiRE

J =0.567 kgm’

Speed limit HRPREEIE

Nmax= 2600 r/m|n

ZINERIMREZAE LS. BRAD, BRHE0. SIEEETEETR
BEENEM(E) RN AN E S tsESEEEZAMCA
InternationalfmE3011+E .. FiREAREXEEA. BEAO, BH

HORRETIERE (HOLA ) -

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

SYWA560 FEGS80
SYWA EFIXHFmiseR
The SYWA Series Centrifugal Fan

Wheel diameter HieHE=

D =568mm

Fan weight XNESE m =90 kg

Moment of inertia  #zpigeg

) =0.992 kgm’

Speed limit HRBREEE

Nma= 2340 r/min

SINERMRERAE RS BEAAO,

BERHA. STEREEEET

BIEMT B ()N . FrRAINNE S HEEEIEEEIZAMCA
Internationali®xE3011+ 8, FIREARESEEA. HEAO, BH

HORIRETIERE (HALA ) .

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

SYWA5OO Measured in installation A according to AMCA Standard 210: SYWA56O Measured in installation A according to AMCA Standard 210:
AEfERARE SRR
l:l DO NOT USE IN THIS AREA GAS DENSITY: 1.2kg/m’® S{EZE l:l DONOTUSE INTHIS AREA GAS DENSITY: 1.2kg/m’ SIKZE
STATIC EFFICIENCY n (%) B8 E R E 54 65 73 75 70 STATIC EFFICIENCY n (%) B8 & M5 53 63 70 74 68
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SYWA710 FEG80
SYWA EFIXHFmiseR
The SYWA Series Centrifugal Fan

SYWAG630 FEGS80
SYWA F5E O XA~ Gais A
The SYWA Series Centrifugal Fan

e
Yilida
| g

The Smart Air

D =638mm
1 =1.602 kgm?’

HEpER m =110 kg

Nmac= 2120 r/min

Wheel diameter Fan weight RiES D=71lemm

1 =2.723 kgm?

Wheel diameter HeE= Fan weight RHESE m = 140 kg

Moment of inertia  #zpizs Speed limit HRPREEE Moment of inertia  ##pigs Speed limit HRPRAEER

N.= 1830 r/min

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

SINERMERERAR LS. BRAO, BREEO. STEESEET
BIEWED ()R .. FrRAINNESEREEEEEXAMCA
InternationaltmE301itE . FivEAREEEEA: BEAQ, BH
HOMENERR (HALA ) .

ZINFRMEERARZE. BRAD, BREEO. SRS ER
BIEMEY ()M, FrrAIINESMEEEIEEEIZAMCA
InternationalimfE301itE .. FIREAREREIA: BEANQ, BH
HOMAENERR (HOLA ) o

Performance certified is for installation type A: free inlet, free outlet. 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 L,,A sound power levels for installation type A: free
inlet, free outlet.
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SYWA630 Measured in installation A according to AMCA Standard 210 SYWA71 O Measured in installation A according to AMICA Standard 210:
JEER R
l:l DONOT USE INTHIS AREA GAS DENSITY: 1.2kg/m* SIKZE l:l BT Ve IN THiS AREA GAS DENSITY: 1.2kg/m* S{KEEE
STATIC EFFICIENCY 1 (%) B W51 363 70 74 68 STATIC EFFICIENCY 1 (%) &% R 31 51 60 69 72 66
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Yi@a“ SYWAS800 FEG80 SYWA900 FEGS0

—_— Ry Pl =
SYWA ZZUE LR G5t SYWA ZFIMA = maiseA
The Smart Air The SYWA Series Centrifugal Fan The SYWA Series Centrifugal Fan
Wheel diameter MHEER D =806mm Fan weight REE m =210 kg Wheel diameter e ER D =905mm Fan weight RAES m = 300 kg
Moment of inertia  g¢zigeE J =5.034 kgm’ Speed limit  {RIREEE Nra= 1630 r/min Moment of inertia  g¢zhigeE ) =9.214 kgm’ Speed limit  {RARSEE Nrex= 1490 r/min
ZINERIMREEAKZE. HRAD, BHYEO. SETAEEEAR Performance certified is for installation type A: free inlet, free outlet. Performance ZIERIMREEAKZE. BAAD, HRAEO. EHEEEEER Performance certified is for installation type A: free inlet, free outlet. Performance
. . =, — S A AT - ratings do not include the effects of appurtenances (accessories). The A-weighted . : _ S . ratings do not include the effects of appurtenances (accessories). The A-weighted
@:?EWE%(W{EF)E@?&"@o ﬁﬁ'ﬂﬂiﬂﬂ’&)ﬂ El &FbﬁE{EE'szMCA sound ratings shown have been calculated per AMCA International Standard 301. @';EWEW(B@{&") GF . FRADIIR A B M REAEEEZAMCA sound ratings shown have been calculated per AMCA International Standard 301.
InternationalimE3011+E . FiREARELERA, BEAD, BH Values shown are for outlet LA sound power levels for installation type A: free InternationaltrE3011H 8, PIRENLTERERA. BRAO, BH Values shown are for outlet LA sound power levels for installation type A: free
HOWEII=RE (tHI:lLNOA ) R inlet, free outlet. HOMENES (HOLA ) . inlet, free outlet.
SYWA800 Measured in installation A according to AMCA Standard 210: SYWAgOO Measured in installation A according to AMCA Standard 210:
EEARE
l:l ;Erﬁﬁo'ﬁrﬁss IN THIS AREA| GAS DENSITY 12kg/m3 E\W%E l:l DO NOT USE IN THIS AREA GAS DENSITY 12kg/m3 E‘,{Zk%}g
STATIC EFFICIENCY n (%) 5% )31ER 51 60 69 72 66 STATIC EFFICIENCY 1 (%) B E R E 5160 69 T2 66
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SYWA1000 FEG80 SYWA1120 FEG80

- )
Yilida
|

— N el =
SYWA Z3IB O XA~ amisies SYWA RFIKH~amisieA
The Smart Air The SYWA Series Centrifugal Fan The SYWA Series Centrifugal Fan
Wheel diameter HiIEER D =1000 mm Fan weight RES m = 350 kg Wheel diameter HieER D =1120 mm Fan weight NiES m =410 kg
Moment of inertia  #tzigs J =14.375 kg-m2 Speed limit RIRGEE Nmax= 1320 r/min Moment of inertia  #apigs ] =23.52 kg-m2 Speed limit HRPR A Nmax= 1250 r/min
SESIRERAREE: BEAD, B, g o ppurtenanees {accessores The Aweghted SMEMIERSBASRSE: BRA, BREM, BREEEET raings 4o not mlude the efecs of appurtenance (accessorie). The A weighted
_ . - . — -~ inclu u ies). -wei
SIEM B ()RR . FIRAII S EAERTEEERAMCA sound ratings shown have been calculated per AMCA International Standard 301. @%Mﬁ%%(lﬁfﬁ)ﬂ %[{rﬁh Fﬁmp_‘ﬂm¥§§ N ?EﬁEEE;EAMCA sound ratings shown have been calculated per AMCA International Standard 301.
InternationaltME301i+E . FIERZEERA. BHAO, BH Values shown are for outlet L,A sound power levels for installation type A: free InternationalimfE3011+E .. FiREAREXEREA. BEAO, BH Values shown are for outlet L,,A sound power levels for installation type A: free
HOMETERS (HOLA ) . inlet, free outlet. HOWEITERS (HOLA ) o inlet, free outlet.
SYWA1 000 Measured in installation A according to AMCA Standard 210: SYWA1 1 20 Measured in installation A according to AMCA Standard 210:
A A X8
l:l ﬁéﬁ?}%ﬁssmmlsma GAS DENSITY: 1.2kg/m’ SKEfE l:l DO NOT USE INTHIS AREA GAS DENSITY: 1.2kg/m’ S k%1
STATICEFFICIENCY n(%) BFERME 51 60 69 72 66 STATIC EFFICIENCY n (%) IS MK 51 60 69 72 66
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Yilida“ SYWA1250 FEG80 SYWA1400 FEGS0
| SYWA ZFIE KA~ aRik BB SYWA ZEFIX M= misiea
The Smart Air The SYWA Series Centrifugal Fan The SYWA Series Centrifugal Fan

Wheel diameter HEER D =1250 mm Fan weight RESE m = 650 kg Wheel diameter e ER D =1400 mm Fan weight RES m =790 kg
Moment of inertia  snigE J =37.11 kgm’ Speed limit  iRIREEE Nmac= 1130 r/min Moment of inertia  sanig= J =56.32 kgm? Speed limit  {RIREEE Nma= 1060 r/min
ZEEOMEER ARSI, HEAL, BHE0. SREEHEET Petriforn:jance ;:t.artilﬁzd itshfor ifr;stztallat;ion typf A: free inlet, free.outl?rt}; Pirformzrt\cs ZINERIMREEAERE. BERAO, BEREN. STMHREEEER Petriformdance 1t:t?r‘cilf'it:id i:hfor ;rfmst:llat;ion typf A: free inlet, free‘outlc_ert}; Pirforrjnz;r;c:
) - BRSNS o ratings do not include the effects of appurtenances (accessories). The A-weighte BIEN B (BRI . P AR S SRR EAMCA ratings do not include the effects of appurtenances (accessories). The A-weighte
I B () 95T . FrAININ A = 4 8EEE B 2HRAMCA sound ratings shown have been calculated per AMCA International Standard 301. . . . — s e s sound ratings shown have been calculated per AMCA International Standard 301.
Internationalfm&E301+E ., FIERNLELTIA. 5RO, HH Values shown are for outlet LA sound power levels for installation type A: free InternationaltmE301itE. FUREAZREEA: BEAAL, BH Values shown are for outlet L,,A sound power levels for installation type A: free
HOBRETIRS (HEOLA ) . inlet, free outlet. HOMEIIERE (HOLA ) » inlet, free outlet.
SYWA1 250 Measured in installation A according to AMCA Standard 210: SYWA1 400 Measured in installation A according to AMCA Standard 210:
I:l i;gl\;ﬁoéi\?SE IN THIS AREA| GAS DENSITY. 1.2kg/m'4 E\W%E I:l i]goﬁl\l,%%ﬁSE IN THIS AREA GAS DENSITY: 1'2kg/m'« f__—“wrzu?g
STATIC EFFICIENCY n (%) B E R E 5160 69 72 66 STATIC EFFICIENCY n (%) B#E 8L E SL__ 60 69 72 66
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The Smart Air The SYWA Series Centrifugal Fan The SYWA Series Centrifugal Fan
Mg 5HXEBER I %% Dimension of Wheel and Inlet Cone SYWAZRFIXHLIMER < SYWA Series Ventilator Overall Dimension
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B=s BiWES A B C H1 H2
SYWA280 | Y71-100 35 396 473 50 275 360 460 465 605 310 346
SYWA315 | Y71-112 35 440 523 50 303 360 460 465 615 360 396
Y71-80 300 420 425
SYWA355 35 480 569 50 329 635 400 436
B, mm Y90-112 380 500 505
SYWAdoo | Y80-112 35 520 624 50 364 400 520 525 755 450 486
. Y132 500 620 625
SYWA450 | Y90-112 35 590 697 50 402 400 520 525 780 510 546
SYWA280 117 84 4 300 280 323 169 6 7 i;gi - igg ggg ggg
SYWA355 144 103 6 383 344 406 196 6 7 SYWASE0 | Y90-112 20 720 a78 63 18 460 620 625 990 510 650
SYWA400 160 116 7 423 386 456 220 6 7 Y132-160 660 520 825
sywaeso | Y2 45 800 975 63 575 Y 1Y e 1025 | 685 725
SYWA450 179 131 7 466 432 512 243 6 7 o o . -
Y112-132 600 800 805
SYWA500 | 200 145 8 515 485 570 277 8 9 svwarto | Y112192 5 850 1116 80 676 00 500 805 1125 | 770 810
SYWA560 | 229 164 8 570 544 640 314 8 9 -
Y132 650 850 860
SYWA630 253 184 9 635 605 720 353 8 9 SYWAS800 Y160-180 50 1000 1250 80 750 800 1000 1010 1180 850 890
SYWA710 | 283 206 10 700 670 810 394 8 9 Svwagoo | Y132 5 1120 | 1393 80 633 700 900 910 1240 | 960 1000
SYWA800 | 320 233 12 778 750 912 447 12 12 Y160-180 900 1100 | 1110
svwaooo | 3o - ” po— ™ - cos = = SYWA1000 | Y160-200 50 1250 | 1536 80 911 1000 | 1200 | 1210 | 1365 | 1080 | 1120
Y200-225 1200 1400 | 1410
60 1400 | 1864 100 | 1032 1 121 12
SYWA1000| 400 291 16 980 945 1120 561 12 12 SYWAT120 | yo50.980 1400 | 1600 | 1610 650 0 50
Y225-250 1300 | 1500 | 1510
SYWA1120| 448 326 16 1044 1080 1254 639 12 12 1800
SYWA1250| 502 366 18 1220 1180 1400 696 14 14 S| vasosts i i s B 1900} 1700 4 1710 R
S S Y250 1400 1600 1610
SYWA1400 60 1750 | 2330 100 | 1265 1950 | 1500 1540
SYWA1400| 564 411 18 1360 1310 1568 796 14 14 Y280-315 1600 1800 | 1810
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046 This fan features described in the sample, such as size, performance parameters, the Company reserves the right to 047
change without notice; if unknown place, please call us.



