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AMCA Introduction ~ AMCA 48

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:

Certified Ratings Program

Unique state-of-the art testing laboratory
Participation in the development of standards
Independent AMCA accredited laboratories in
Malaysia, Korea, France, Dubai.

5) Industry statistics and forecasting reports
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AMCA Introduction

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

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

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

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

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

AMCA 4R
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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.

AMCA 48
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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)

m:n"xu wos ¥ E1 Fig.1

FABEEFAFEE AMCA EIFOAMEREBEEE BN, aEEeL@d AMCA INEGUEERRR: (CRP) BRI, 7K

RUERER AMCA BRI AERUEEENE .

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

Ut B2 N2 F3

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

WAERTTFE

3 2
Do Moy (Dy) Pac[ma] oD
qy, m \ D 2 n D,

RzFE— : KAEEIRAIZRAL o
a )RR T ERRARTSEEHBAEZ , T15:

Gra =1 Py

M D

* i RN ERERTRANGR BT ARERNERCHER.

fl 1. ETENEFTE-SEAEORIREN, KNEH
25000 m*h, #ER 730 Pa.2i%E, AIERMESH
SYQB30R, #i&79 1220 r/min, HHIHES 7.47 KW( EBHIL
=R 11 KW )JUFERNEBAFERRITNE, BRK
EIZINE] 30000 m*/h.

SKRIWUEHOSEIE, SR E AT

dva =1

qn N

n,

2
&z[ﬁ] 3,,2:[
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3
B_(m jpﬁ[

P \n 1220

SYQ630R RWIHIR=EEES 1700 rimin. XL
5% 1464 r/min, SYQB30R HIXBEHEZE K
LEIXHAIHTIZIRSE] 12.91 KWJRERI 11 kW BBl
EFEEHEER, TEBRE.

_ 30000
5000

1464

Fan Laws Equations:

RARENARARA

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

2 3
n, i ="
n I n,
% Note: This application is normally used to fix the airflow
problems (too big or too small) at site.

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

%1220 =1464 r/min

1464

2
7] x730=1051 Pa

1220

3
J x747=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.

*ER: HMBHEEEIXER, BREE
(1) RN R BB N RS R
(2) WRB AR AL B HTAOS TN AT, SR B

Bl2: ERFHERT, BRERIBMRE, EFEBRE
EEHEENL, Kb 11 kW BHEIRHET , ArFEmS %%
B? ERDHEEEE T, NEMEFERSD?

fi#: 11kW BOBHIIERREIZE 10% MRERHUSHIIE
9.9kW,

A n P
M=ﬂ:> _ 1340

Gy, = ———%25000 =27460 m’/h
gy N 1220

SANRAEEBHAERT, KREREEM 25000 m*h 0z
27460 m¥/h,

RAZ : SHEENEN.
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Fan Basics and Applications
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* NOTE: When the customer site needs to increase the
airflow, please pay attention

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

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

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

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

1 1
3 3 Z
§=[QJ =n, =[&J *n, =(%}3X1220=1340r/mm

2 2
Lo :>pz=[1340j x730 = 881Pa
Cn, 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:

PP E_p
P L

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

1 1
&jz G s _ (&]2
12 9y P,

B _9n

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

D2 =9 =4, X0, =9, X0,
2
n_A L[ﬂ]

P P B 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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# 3: EI FE—BRXWIATHRR—MAFF2£ERI 20000
mh B 120 CHIBIB SR, EHERES 450 Pa KR
EREIES
fi#: 120 CH=SEE =0.9 kg/m?

IRESSHIEE =1.2 kg/m®

4., =4,,= 20000 m’/h

20000 m*h MEKFE 600 Pa, frEmsSTRER, 15X
L SYQS900E. #£&43 770 r/min, #IHEEH 4.93 KW( R
79 5.5 kW ),

HAETF 120CHEERES,

Fan Basics and Applications

Ut B2 N2 F3

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?®

1.2

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 =%2x493=374w
12

- FARIHINEEYY 3.7 kW,

RIF=: KWLRTAEEL.
(a) BRNAGER =S EEALA , 2J45:

3
4vs {&j P
an Dy P

(b) XA EREIR E R SR B DA TR A5

n _ Dy

uZ = ul nZDZ = nlD]

* i RNEB—RARNIRIT AR, ROBTIE.

Bl 4. —RNHNFERE EEIEERA 355 mm KALAIERE
IR AMBFERA 710 mm 8K, 355 mm RAHE
X2 8000 méh, #%E 300 Pa RF, BHIEEESA 784
r/min, 3TN 1.33 KW EEEHRER 14.57 m/s JFRL
—A 710 mm KA, TEAEREIRYEEE (784 r/imin) B, SKEXT
RIRYIRVE , BEE , ISR AR IR E -

3 3
= *j qyy = (Mj x8000 = 64000 m*/h
355

5
P, _(D >
4;=[41) 1§=(219JXI33:4256kW
355

Qva _
42 =
n D 9

The shaft power required is 3.7 kW.

Application 3: Change in Fan Size.

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

2 5
D, L_[Dy
Dl })I Dl

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

unchanged:

2 2
(&] P, =P, &:[&] =2
D] }31 Dl qu
* Note: This application is mostly used by the fan designers,
it is rarely used at site.

E.g. 4: Afan 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
p, _| D, 710
— == = — | %300 =1200 P.
P (D] P2 (355j ¢

D
MDDy (704 57229 14 mis
355

MALIEREHZS

HFFRERMFARRTHORNEEER, KEISEEHLR
FIERAEREZ . AR LR NIIZERNERER,
BECOENSBREEIERBNSR) B THmE ISR
SREDTNRR)NLEEE, SUHREq THUT—1E

ENSHER:

BE py

2E pe

= P

XUERRER n

RS ERE

SHBEE(p). RIRY . LIREE (n) BEEHLEPIRA
B8, FHRmLRE.

—MNBIRI KA RERRLEINE2 . XL — AR IR IRIZ LA
TSt TR =RE . FINERESE ST
% (AMCA International) .

RVER B FEEMEEFNLR T U I R
=, BEBRT, Sz, RIEUS— RS
RIRITEEIR, FASHREIZRSIRAAIHEE.

Fan Basics and Applications

Ut B2 N2 F3

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 P
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 Pr il ?;kW)
E L \X 12
1 %
1000 10 100
\\ - 90
/‘L 8 |80
e e \ \ 7 70
6 |60
500 / \\ 5 L 50
4 40
/ \\\ 3 30
I/ VoL
2 20
100// \\ 1 L10

o L
0 10000 20000 30000 40000 50000 d, [Mm¥h]

B2 KALERErhLE

Fig.2 Fan Performance Curve
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Fan Basics and Applications

Ut B2 N2 F3

System Resistance Curve

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

Py
400
300
200
100
/
/
0 1000 2000 Q
B3 R4BE L Fig.3 System Resistance Curve
2 2
Py [Lz] . (2000] 4
P \dn 1000/ 1
2) EMRSRIEISIE: 2) The pressure equation of a airflow system is:
p=ka,}
EMRARTNNERAR The power required for the air moving through the airflow
systemis:
- 4y*p

3) f5Ign, EE—> 1000 m*h R9FRSE, FHF2F07% 100Pa.un
R q, &, p, $EBEANSIEZ 400Pa, 11E 3 HELAIRITE
F1EFTR.

4) BRUTIERETY, BEFHAREKS, S OEBIRK
LT B, X HERRERN.

5) TiRm: B 4 FIrBNERSZFETHIRS, 2HFR
SEPE FI ERELAN R A TR M RERR AR AR sRRE o BN AR
©HCHMREZIRE, RRRITRAE N SRENNES
TR, DRSS, BENEEX S8 ST ERE.
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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

Ut B2 N2 F3
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//
/1 \
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1T
fff gl A
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i RITIRF L
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| TR
| Fan Curve
a D T
= |
f ]
|
Qv
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6) WRELIRR AL TSR IHOEESRIEIRE, EMSER
R, BEEN.(B5)
Pk I I I E S D

7)ERSERT, RIWLRESiHEnEZEeE:, ©
REAETFRFEANEATMARRSLEBNNRE GBS RS
RIS RS TRIEE, A SBES TIRIMEN, Q the
BTRIHE, B 5 BRpAXit R eEiRm .

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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Fan Vibration and Balancing
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(b) BXEhEE XS
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Hep, SRR RANRE 2 F A0 A FEISmAT.

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.

RN S FERIGAIEFRR
(a) IRBRAEIIERE

(b) iR MfREH

(OF:7\-7

(d) IRSHANERSD

(e) D SHEFIERITFHR RS
(f) i DRERATIR

The effects of the fan trim balancing are:

(a) To improve the fan performance

(b) To reduce the vibration

(c) To reduce the noise

(d) To improve the lifetime of the bearings

(e) To reduce the fatigue and the disturbance of the operators
(f) To reduce the energy losses
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EBIFARNLHMUMEZF ENGEN, BIRTECEAR
(ISO) F 1940 FHIE T HFRAIAR ISO 1940 FEHEEER.
CRETFHEREBSES N 1 M5, 8 MFRZELL 2.5
BEAEE, FETNMERRSH G0.4 BIZRHEA G4000,
BAYERMBA mm/s.

Taking into account the advanced technology and economic
rationality, in year 1940, the International Organization for
Standardization (ISO) have formulated the Balance Quality
Grades for Rotors. The Balance Quality Grades for Rotors is
divided into 11 grades, each grade is increased by 2.5 times.
The balancing machine is requested to balance from the
highest grade G0.4 to the lowest grade G4000. The unit of the
grade is mm/s.

= - BFNTHEEESR

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

Fan Vibration and Balancing

PN ASHRENF T

RN Z22EARR FRSA A EAMIRRN 1 s NIMEZR RO A B MU R A LAY AR EN 1 o
Crankshaft drives of marine diesel engine with rigid installation; Crankshaft drives of G630 630
large-scale four-stroke engine with rigid installation.
PRI T2 A R PO ET S AT O R AROR a4 6250 250
Crankshaft drives of high-speed four-stroke diesel engine with rigid installation.
TS TSI AORNERIRENM; TS2E . SRR (5. 560 ) REDNENL.
Crankshaft drives of 6-stroke or multiple- stroke diesel engine. Complete reciprocating; G100 100
engines for cars, trucks and locamotives(gasoline, diesel oil).
IREER., . FREL;
ST IRERINERRRAI IR R . G40 20
Cars: wheels, wheel rims, wheel sets, drive shafts;
Crankshaft drives of the cars, trucks and lacamotives motor.
T RAAAI T
IREE. WERNERN (GRiM. 565H) ZapABITH.
. . ) N G16 16
Components of crushing machines and agricultural machinery;
Motor individual component of cars, truck and locomotive(gasoline, diesel oil).
B4 (FfR ) ERWICHALEE;
BULOBH. REME;
RS
RS IR F D
X4
HURE—AREF;
BT
REGRERIREINEIN BT, G6.3 6.3
Main turbine gear of seacraft(merchantman);
Centrifugal machine, pump Wheel;
Fans;
Rotors of Aircraft gas turbines;
Flywheel;
General component of machine-tools;
General motor rotor;
Individual component of special requirement motor.
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BUNASHRENF T

RSIESIRG, S0 (B ) ERENIERICEBIET;
B,

HURIREN

SR BRI BN K BLBHEE T

NEBHEEF

SBHE 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 RENR BTN ;
ERRIREN;

HEPRERAY/NELRBAR o

Audio and video drives;

Grinding machine drives;

Minitype drives with special requirement.

G1 1

EEEREM. BRORBIK, B,

G0.4 0.4
Spindles and drives of high-precision grinder; drives and gyroscopes.

F1: ERENASERTRNETFROEN, REBSENEE, B MMISRIUE—TOSREMKER, ITEE, E2HENE.
F2: EREHERASEE (MeiHIRa) WERT, FMEkFHRRIEHN.

E3: MFERERM (FEH. BE) MRS, ES05. 20 E4F0ES.
4 WFMENTERESENEMESR, B2RE2. ETEK, HOATEENEREE (EREENFERESRG)

5. HHEHAOIRENRRFTAECLIEENGN, TR0, MARR, WER, IEETNES . RENTFEMMRMERIEE EA L EEaFE
HAHIKENRRIRIC AT LA

6. WTFFELAR , THFEEARBTEAZNERNE (WSEHE) .

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).

014

M, ISO BN FHERES RN G6.3.
ERTERNAIEEEELF, FHERA, ZRERYGREF
ERESEREMN G2.5.

NTWRHEEHRERNE, FHENRUEN TFEHATUL
EIRRRMEEFIREDT, BTN FRNRES S
(R FIARIEF o

B TFHTEFARTREME 100% BFE, EURKRTFEES
BEEN.

—MNEREHEN R(mm), BEEA M(kg), EEK FE—BE
= m(g) BEEIEER, B—B0O0 FEBEm L, FEES
FEESAH LR, Hh ORI EF R, FE
SEESRER R — MRNNOE X MESTR A RO, I FE

Fan Vibration and Balancing

PUANASHRENFO &

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.

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.

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

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

7 | \
| BLA Cintrifugal force

/ R RLER)
- S Displacement(eccentricity)

i, FRAIE
Rotating center
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(mm) B#BEm m(g BIFER:

m xR

ATFIRAKFRESERESE m (kg), #E R
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PN ASHRENF T

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:

€ = T(g.mm/kg) % (um)

e, BRTHRRFLGE.

EFRRELAR (ISO) LAIFFIAT :

_1000xG _60x1000G

e,, is also called the residual unbalance.

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

9550 xG

per w 2mwn

RETRATRTFER e, (9.mmkg) SFEREER
G (mm/s )REEE n (r/min JZERXR( & 2).

%l 1. SYT10-10L(DK) KIS, ReisEA 1800
rimin, MERFERESFHA G2.5, REMATFRRFF
HEMREFE ERRFFEE,

(1) RAFFRTFEHE:

_ 9550 xG _ 9550 x2.5

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

To express the relationship about the maximum residual
unbalance € (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 Mt#8EEH 3.231kg, FEHMERES 4.446
kg, &Bit7 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) RREFHELRKTFEE:

E7 SYT10-10L AWHRKBOXI, FERIELZARD
R FEOER.

(2) The residual unbalance of correcting plane:

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

= 0.361g =361mg

m= U _ _exM _ 13.26 (um) x7.677 (kg)
2r 2r 2x141 (mm)
{ZFERABI S

{ZFIAATRIERHANEITEIRE, HaEE, EWEKRA,
B, 8= RNEBEE=BRFE, SRITFEERAZISO
FERESHRM G2.5.

{ZRBERINAI =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
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Figure 2-Permissible residual specific unbalance based on balance quality grade G
and service speed n (see 6.2)
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XHAIEE S &

{ZRNAEF RO — M ECERE N B, (EE M EE
HIXE G2.5 BFEER.

HHEE . BERO L BEXOREARAR BB REE R BURAR S S AR
BIE, MRENTE, X3 G2.5 WTFEHER. FEHERK
., BNEEIE TR EEEIRE .

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.
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EENARRR . ZERNSSRER, HiRaAZEIE20-20000Hz
B, {ERTANEEM~ENRERAES . FRTURER. tarkl
2R (RSFISE) Bika). TEANMENASESEXOMEE.

1 TR

HI—NEREEERESEIMEGIERE, ERETR TR ERES
HORSEERRAFSINERW, LR (W) A%, BEEZ LIUSHERET,
Bp

L,=101g
e L, —FWER, BAHdB; A
W,—EEEDE, W=10"2W;
W— ST, AW,

2 RN R

AR LAERNE, MEETNER RS EXEREITEEE
IR, FEEPAERIRM LS ERL HERELFR, B

L, =20lg2
P
Do
e LR, RATAB;
p—7E, BfAPa;
p—BRFE, p,=210"Pa; ZERX1000HZAIEE TR
BERRINRIRA R

1
L =10lg n
e L—AER, BAIHdB; 0
|—753%, BAW/M?
|——EUERAR, 1,=10"2W/m2, S3F1000HzEE, ABHRERE
FIMBINEBLR1072 Wime, SRR AKITE, MFERARDR
HATAERZMAENImax=1 Wim?, FR9Ei.

3 SR S EE

AEBEIEIAEE—RRISSAEA 20~20000Hz SEEIRMFSRK 0 T MES
&, X MIESBER S BE T NS SR AR E N B RS
FREORAESIZNN 1/3 (EIRI2 LR RIS MAMIRZ LR 2. 1 HREN
2, BN IEC MAFTHIRERY S FESIIEINER 1 Fm. 1/3 fMiERt 248
—MEREFUD R=E.

ST R R AR R E R BAER, BRI LUERE it
DR=: MEPRSHEEROTOIREET 500Hz WHRIARS, &S
FREREIFORERAE 500~1000Hz JPSRERR, HEm ERAIOREX
F 1000Hz FEsRRF BN TS — AR FRSRIE D HT{CIRGE .

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 L ——sound pressure level, dB
p——sound pressure, Pa
,——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?

I; 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.

iR center frequency/Hz 63 125 250

500 1000 2000 4000 8000

JsEErequency coveragelHz] 45 | 90 | 180 [ 355 | 710 | 1400 | 2800 | 5600 | 11200
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A ERAI A SRR AT LA AR R S AR (U T A R T R H R
ME{NES, FRUER BRI ARE K.

BT E=ANEBEENEASH I, THE T RASHYREN
2, XA B A TS DT 5 A E A A B ESER
1/3 ESTRITE A S SR R T AR DT {UE .
B EESEAONUE , LA ARAMRER S, S EREMBRAIRE
WEFENE, (52 W D [ MESTROR TR .
FEINEREARIL HUERS ERAT ARG (B2, B ERUER
AEZIMLINETM AR RS, AT EUSIRERE
FHRERMEE, SIST RIS =M% B
BRI AR A,

BRE—MSETERIETE, CIriEsIaRae B hInsR R
MiRARE, XA BRI B R RIGEIER X MEEZE)
FRZ ABEHER R B AN = ARSI EAER
BE;RZ, BXMIETEILRE S RPTIAAEERIRE, B
LU E B R BRI RSB X MEESEFRZ R
BRI , RIS =R B RIE

XEFBRNMETRIDEE.

NRAEUHAWZZCRINE PIRFLSE, S8 —REEE, FEZENF4E
—BEAEER.

SRS, AEHAZENEE, EEESENERRNR, X—idfeh
AR RIE 7 - RIORT B X A AR ERAE] 60dB (RIRAER)
107 {5 FrABaoRdIE).

ERINES, WBRSY BN, Wy BEmE S MR FEEE
H L, WHBRIEIAETHERLE 79

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

Heh: VARMES(m?); T HRIMATEN s)o
MRVBFRHY BT, MBNENREEEECH R, BRSNS S
FEERA Lo, BRI RS :

L, =L, +10lgR - 6 (dB)
as
m
1-a’ (o)
Heb, c ARERS, —R a=0-1.0; S HEMENETS,

Hob: R DRIMERIRBERE R=

HLE, TRENDRXI BRI MR RS2 RS, XMER
HEE T SRR ENEFIRBIOBER R (WEERRREARIHREN
R ), X RE— MR BN 7 AT AE X BRI, —Fh
RUERTAECASIEERE (B ISO 7 ); B—MEEE AMCA 3
ASHRAE 8RR FAT UM RARE FERIRAE 2 BRFE LR
B9,

{ZFRARAN LR ZRTRARINE SSEh 1 RES I = A A TE—RAINALNSE
W=, MERES, & AMCA300-96( R A2 Md—RINEX Ma%x
ERFANE

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 L , then the
corresponding sound power level is :

- the reverberant room constant
- 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).

WIRIFMIA, HEBESHN A TSR, R F R A=
@i, M 1000Hz LA ERAEETRRMEL X0 A R
EEER, BN ARR L, ENSEMA dB.A FRTIUERE
ME, AL 8 MESIERS ERITEEE], HRFRARA:

&L, ean;)
LA=101gZIO' i tAR

b LSRR, S dB;
A— RSN RE, U 1, R =1,2, ..., 8 B
%= 8 MESTEFIURER 63, 125,250,500, 1000,2000,4000,8000Hz.

AR Center frequency/Hz 63

I R{E

Weighted attenuated value/HZ

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 Ly. ----- 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 8000

BRI A ERAMEESRNRTRNSGHREX, MERER TR
EMENORNN T HRF RS RA RS HEERA AR
RS, AILASIALL AR L, BRI DR A FRAVE
FRIAR

Ly, =L, -10lg (g, p% )+19.8

AR Lo, —— BRI TR SR A 55%, 00 dB(A );

L,— BRI DR A B4k, S48 dB (A );

q—— BRI T s, 47 m¥Ymin;

p,— BRI TRE2IE, £ Pa.
BRIEMIEREBRNIRSREERR AL A ARSI BRI AR .

TESEIR TAEehi TR BANAT, AT R B N 1o
OB, L =L, 4L, R Te:

a) SAEERREWEAE— A 3 ST

b) PSR 10 £ MU LAY, SIS EE 28Rt

O T ERARE 10 5L TR, BEMEMNE, BSANEM.
) HFEAER, REFHRRENNT, MITFEEXER.

[E] 1 AEFERAOBINERLE
Fig 1.Two noise sources superimposed curve
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The A-weighted sound level of the fans is not only related with
the fan size and the fan speed, but also depended on the air
flow-rate and the pressure. In order to compare the sound
characteristics of different models and different performance
parameters, the specific A-weighted sound level L, is
introduced. The specific A-weighted sound level is expressed
as:

Where L, - the specific A-weighted sound level, in dB(A)
[ the A-weighted sound level, in dB(A)
----- the air flow-rate, in m¥min
p,- - the total pressure in Pa.
At present, the fan noise standards are using the specific A-weighted
sound level to evaluate the noise characteristics of the fans.

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

When two sounds are combined, L
as follow:

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

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

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

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

=L, *+L, therules are

potal 02’
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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.
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e=—FL xXx— —
1000 273+z
RS TR

The Basics of Sound

RANAIFE S B

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

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

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

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

Note: p,—— actual atmospheric pressure,
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/m>
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.

air density in the standard atmospheric

3)If

then:

e—— the correction factor of air density.

L1 =(0.885)Z +1000
Po

then:

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

Yilida
— B SRR B

SEERNEIERME

Atmospheric density correction factor table

| #Sik Altitude (2trm)

femperature| 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 0.85 081 076 073 069 0.65 062 0.59
-20 1.16 1.1 1.05 1.00 0.96 091 0.87 0.82 0.78 074 0.70 067 064 0.60 057 0.54

0 1.07 1.03 0.98 0.93 0.89 0.84 0.80 076 073 069 0.65 0.62 059 0.56 053 0.50

20 1.00 0.96 091 0.87 083 0.78 075 071 0.68 064 061 0.58 055 0.52 049 047

40 0.94 0.89 0.85 0.81 077 073 070 067 0.63 0.60 0.57 0.54 0.51 0.49 046 0.44

60 0.88 0.84 0.80 0.76 073 0.69 0.66 063 0.59 0.56 0.54 0.51 048 046 043 0.41

80 0.83 079 0.76 0.72 069 0.65 0.62 0.59 0.56 053 0.51 048 0.46 043 041 0.39
100 0.79 075 071 0.68 065 0.62 059 0.56 053 0.50 048 045 043 041 0.39 037
140 0.71 068 065 0.62 059 0.56 053 0.50 048 046 043 041 0.39 0.37 035 0.33
180 0.65 062 0.59 0.56 053 051 048 0.46 044 042 0.39 037 035 0.34 0.32 0.30
220 0.59 057 0.54 0.52 049 047 044 042 040 038 0.36 0.34 033 0.31 029 0.28
260 0.55 053 0.50 048 045 043 041 0.39 037 035 033 032 0.30 029 027 0.26
300 051 049 047 044 042 0.40 038 0.36 0.35 033 0.31 0.30 028 0.27 025 0.24
350 047 045 043 041 039 037 035 033 0.32 0.30 0.29 027 026 0.24 023 022
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 0.23 021 0.20
450 041 0.39 0.37 0.35 0.33 0.32 0.30 0.29 027 0.26 0.25 023 022 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: YERBEISREERERTR, THTHIREETE *1
Note: When the actual temperature or altitude is not on the table, Fig 1

the data can be interspersed calculation

WRI—EIERIET, MEHNEE, %/ ELiREr RN
BEIATEIZR, FRKAIEFT RIKERTE.

f#: BidiOEZ WOREEREM, B &eBEE 40C
BEEFRABIBK 0K, S 40CHBERE e 5 0.94.
BUEIRERSRET

= qml . = qml

The Effects of Temperature and Altitude
RE SRR 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:

12000kg/h _ 10638 mVh

qw_?7 - qw_poxe

FEAE:

1.2 kgl m* x0.94

Similarly:

Gy =4y, =10638 m’h

noh o,
Do O

IEBEBRWHELS S SYDA50K, REEE 775 r/min, KAHII
579 2.323 kW, FBHIINEEA 3 KW S XSXFHBEEER, EAEY
REBEREFRAMER: ZINER 3 KW RIS, T50E
TRHEEERRET 3 KW RE BRI AR EXEET Bk .

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

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

Bl 1. EHTTLImBAESK 0 K, FHSIE 10CHRERE—
BRHRNEEEORIFEEN, EFEROIZRBRES 12000
kg/h, 8 E7 500 Pa.

f#: BEARYIGER, FEEROEESR, —HEEMARESH
EREBRE (B2 kgh ) ERFFRE (BAR m¥h); MNRLEGH
RARREIPFIZSINME S ANRANRRERE, BBEREMWAIR

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.

VFD to change the motor speed or using damper to control the
air volume, to ensure that the air mass flow rate is constant.

Bl 1. ETRIMBESEHK 800 3k, SiR 60 CHRERE—E S8 E.g. 2: A project which is located at altitude 800 m and average

RUSEELRHSBER,, K8 20000m3/h, 2EH 900Pa.i5ik temperature 60 C place requires a single inlet backward

L inclined centrifugal fan to supply air. The air volume is 20000
m®h and the static pressure is 900 Pa.

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

RiRE.—RER FRARMRRE.

BAEEBANSEN P.E—ENRNR I —E%E, BER
SIS, FTEENTW SHEMIELL, B R AIELLAY .
From the table, at altitude 0 m and temperature 10 C, the
corrective factor of the air density e is 1.07.

BIERTBIEK 0K, S8 10CHEERN e 7 1.07, ! -
Convert to standard atmospheric condition:

BUEINRERSKET:
12000 kg/h

= S =9346 m’/ h
1.2 kg/m” x1.07

=Lm P =P, Xe - = D1
Qy; P, 1 0 v 0, xe

EAE—EHRIR SH— SR, BEEWA . RERZHIN. Because the volume flow rate is unchanged when the air

density is changing, but the fan diameter and rpm are not
changing.

o Gy =gy, =9346 m’lh

ﬂ:&:e
Py O

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

IEBIRTSRAELS /9 SYDA50K, XUTLESE 735 rimin, XULARTHER
79 1.824 kW, BBALINER S 2.2 KW,

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.

f#: B ERASEK 800 K, S8 60 CHEEZRH e /9 0.80,
BUEIRERSRET

L_p,
P B

ENE 1125 Pa IEBAIERNESH SYQSI00E, NFEE
933 r/min, KWAATIERS 8.124 kKW, EBHLINZES 11 kW AI/E3R
RIELIREE X EIREBREK 3000 m RFMETER, KA
B EREAGS , RBRITA T

fi#: BIERASEHK 3200 K, SR 60 CHEERE e /9 0.59,
BUEIRERSRET

n_ohb_,
Po P
EN&k 1625 Pa R TERNESH SYQSI00E, RLE

1061 r/min, KFHTHZETS 11.35 kW, EBHLINZETS 15 kW o LLbR
FEEEBNNRFRERETRER.

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:

o Py =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:

- Py =D +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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WPH SERIES
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The WPH Series Roof Fan

HTAZRIERALR D BIRABFLAER, AMRWPHRIIZRRLIRGE 7 0
AMCAEDERIEN . FinilEBERRIBAMCAL 21 1FIAMCAL 431157

EHTWHARFHE, FHFSAMCAINMEREEITINER.

EBRRVIZRRERNEXS RO RLTASE; 2O0RE The Roof fan is divided into two types: centrifugal type and axial

TR B HABEERFRERBFRNITRS NS, &
AREREREASEMENFRITIR ~REE%E, IE
WM. SERNGD; RUETALRESHER, EERSRE
=Tk B B EHEK A IS .

type; centrifugal roof fan is using the plug fan impeller with
high-strength aircraft-grade aluminum alloy casing. Compact
structure, beautiful shape, the air flow smooth; fan can be
installed in a variety of roofs, which can be accessed round or
square flarige or flashing installation. These fans are ideal for

factory roof discharge.

XEWARRIFIERRXAE LIS TAMCARNE, ESAEHIERNSE031REI043%,

ZhejiangYilida Ventilator Co.,Ltd. certifies that the WPH Roof fans shown herein are
licensed to bear the AMCA Seal.The ratings shown are based on tests and procedures

performed in accordance with AMCA Publication 211 and AMCA Publication 311 and aisOCIATION
InTERAATIONNL. INO. *
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comply with the requirements of the AMCA Certified Ratings Program.
All the Roof Fans described herein are licensed to bear the AMCA Seal, and their

certified ratings are shown on pages 031 through 043.

WPH EX 355 - 2/ 2

\— EBALREL
EBANLINER (kW)

HEEER= (mm)

EX= BrIRI08E
H=Y2 RIIE R

s
P =B
G=5%

B

Motor poles

Motor Power (kW)
Diameter of Impeller {mm)

Explosion Proof
Y2 series Motor
Type

P = Round
G = Square

Roof Fan

WPH RFIRANEZ A 48 B P S MFNEKIR B EE T
Ehapk.

1. %

ERRNNERBRERSEESSBRMSErETMg, B8
EEEHROFRIRERAN AR, FSRAEERE. SMEE
W SRS, B T2 8 7 RALERESKAEE.

WPH Series fans mainly consist of the housing, impeller, motor,
safty net, eliminator and gravity shutter, since the vertical blinds
and other accessories.

1. Housing

Roof fan housing uses high-strength aircraft-grade aluminum
alloy made of stretching or bending, reduce weight. Inlet and
the baseplate are made of stretching forming, for compact
structure, beautiful shape, smooth airflow, and completely
avoiding the problem of water creep.



2. M

EREGEE, RELTHY ERA, BRIRENIMER. it
RERRBEEUENSR, HENBIRBLERES, &
KIRERRD T AT IS BRI SIE R ERIRE,
B T FERORIR, RBA T FHEER.

3. B8l

WPHRFIRAREFBAINERER IR, BiFSEAIP54
ESHEHAOREEEN -201C ~ +40°C, HEMETEHR
=R,

4. BB RIANEKR
WPHERBIRARAIRERERKLK, CRUMKBRD5HEM
i, RETE.

5.8E/M

REREEESMRNEMEEZKG, RITREZKKNNE. B
HOBTIESiREE .
REBRTENARRECHEMEZSEROEE, HRETX
PSSR FRET TR, WTRERARZEEEMRERT
&, AREEATURZLEILEENRRRAFIHTR, £
AE(ER T RA SRR, X—ISRIIAREIS AR
K, RERBIRERTIL2.0~3.0m/sbl . KAVEEEISEBIIH
BEMRAR, STREEBEIRRIRIT KA.

i HAREII B4R RItEHMET LS BERM.
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2. Impeller

Backward aluminum alloy impeller with vaneless diffusion
technology, effectively to improve the efficiency of the fan.
Impeller hub uses the way of locking sleeve, to make the impeller
fitted with the motor gapless, so it can endcapping minimize the
assembly error caused by impeller hub fitting with motor shaft, to
avoid the destruction of the balance, improve the balance level.

3. Motor

WPH series equip standard motor, its insulation class is F,
ingress protection IP54, continuous operation temperature
ranges from —20°C to 407C, the other operation condition see the
requirement.

4, Safty Net and Eliminator

WPH Series fans use high—grade stainless steel wire, C-type
eliminator uses antirust corrosion-resistant aluminum, safe and
reliable.

5. Gravity Shutter

High—grade aluminum alloy louvers mounted on the flashing, the
size can be determined according to the size of the flashing. It
can effectively prevent air reflux.

Many roof fans do not set off the device to prevent backflow, or
after shutdown, the valve can not be reliably shut down, It is a
thermal loss to be reckoned with. We often see the roof fan runs
at high speed without backstop device, it turns out that thermal
pressure can cause largish speed at 2.0 ~ 3.0 m/s or more. It
perhaps causes damage for motor because of excessive starting
current caused by inversion.

Note: The product performance curves on pages 31 to 40
of the sample do not contain gravity shutter.

1. ETXALAISEETHE

(R ETRXEH RIS KA AT R
a. RAESHEEMIZIRE BXRER, REENSRED
ROBCRORNES, SHRIFOBRESHE. HIRURE
ARIEMEZFY, LISMEER. NERSENESS
RIRES, TIAEROREEOKER, ILMHDSRmEFRER, &
SRS,
b. RAUEEIWEER: NE. XNE. IIE, HES.
c. RAREBENE c SREHER s TR, UXEITEE
R, EEMAAR q,=cs ETHHKE,
d. FEFBEXNEMEITE: RIBFMEEENRSRERITE
BRFEQKE, HmitEERIEE.
HEAR : N=V xn/q,
Hep:N-- NHNEE (&),

V=- AR (m?),

n—- WSRE R /BT ),

q,- - FHERNESHEARE (m¥/h).

2. RAEE SRS
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1. Calculation of Selection

When you choose the roof fan you have to concern four main
points:
a. Fan model selection should be based on actual plant
conditions. try to select the fan model to match original window
size, to achieve good ventilation effect. The outlet should not to
close the buildings nearby. to prevent the impact of nearby
residents, such as the air out of the indoor, you can install
sprinklers in the outlet for absorbing pollutants.
b. Fan selection essential elements: airflow, air pressure,
power, speed and so on.
c. Fan flow is the result that the velocity ¢ multiply the duct
cross-sectional areas. So the airflow calculation is very simple,
directly use of the formula q,, = cs.
d. Calculate the number of fans: according to the room
ventilation rate to calculate the workshop total air volume, and
then calculated the number of fans.
Calculation formula: N=Vxn/q,
Among: N--The number of the fans

V-- Field area(m?)

n-- Ventilation rate

q,~-Airflow(mh)

2.Example Of Cruve Reading

A=
=S WPH710R
Type WPH710
e GAS DENSITY: 1.2kg/m’  SHBE
N2 STATIC EFFICIENCY 1 (%) BREMHE 4 5: s 57
] = Z 7 39
Volume qVv=11000 m3/h - H
TNNER POWER RV —
1000 P
BRE was| = }
!
Static Pressure PsF=550 Pa o0 : 1y
o 0.6 A N [EZE R
D 0 &_ ) ';5 [ECU
E 300 AT | 1200
Dynamic Pressure Pdr=24 Pa " 02 0| |40
] m—i ATATA 1000 e "
N g A Ty o %
MALEEE 2 Y iy ] o0 o [F
w U0 1K = = —_
Fan Speed n=962 r/min S AT T ” g 2
2 rym E
@ N N/ 600 ﬁ S
& AT Jh20 8
yh= N s w 20
£
Shaft Power Ph=2.93 KW g i 1 I
sh=e. ® 30 400 £ e
/NS er &
AIAY o 3
PRI ¥ w OF B
&
A Sound Power Level  LwiA=87 dB(A) 55 sbub poder el Loy | 500 Z [710
A LAl dB(A)
BaENER 1000 2000 3000 5000 10000{ 20000 30000 | YO T
Static Efficioncy e 260.3% T T T T e | e e
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1) ITRETUEBEXNES., &R, X8, NE. X 1) When placing the order, it is necessary to state the type of
fan, speed, air volume, air pressure, discharge direction, ©
. aE - =
P75 EliEde 7y rotation direction, type of electric motor and its specifications. Wheel diameter e D =361 mm Fan weight R m=17 kg
[, EERERT. Kmit. Bil. ERESERMR 2) Prior to installation, the fan should be carefully inspected. Moment of inertia sz J =0.102kgm * Speed limit  #RIREEE Nee=2750 r/min
HEASHER Special care should be taken in checking the shalf, Wheel
= “ and
AITEIT AR bearings. If there is an indication of any damage, the
2) ERERMNRAVEBHTRE, ML, T damaged A , .
parts should be repaired or repaired before the fan is installed
RS EEMN or commissioned.
MR EBESANGE, ERGNIEEREREER. :r?a:::;r:I?hz:):r:zrees:l'r:ler;(oer?:rllngb?:Cig ::s?:ei:zc'(ed o ZINERMERERAK DR, BRAD, BRE0. SWMtAEIEER Performance certified is for installation type A: free inlet, free outlet. Performance
4 = e 2 = e ! . . = = ==ty A ratings do not include the effects of appurtenances (accessories). The A-weighted
3) MBHFMREFANE, FHERA . EEHT housing, E}EWEW(Wﬁ) R/u\lah Fﬁﬂ?é}]ﬂWP E N REATTE(EEHLAMCA sound ratings shown have been calculated per AMCA International Standard 301.
Bz, such as tools or loose parts. InternationaltitE301it8., FInERNZRELRRA: BEHAL, BH Values shown are for inlet LA sound power levels for installation type A: free
_ 4) The rotational directions of the motor and Wheel should be HOMENER (AALA ) - inlet, free outlet.
A e o A BRED
4) RANELESER], BIeEEINEEIEHERI checked to ensure that they are in comliance with the
BENEKX, specification and purchase orders.
3
N - . o 5) A flexible connector should be used between the fan out
5) NESHROZ BN RARIERE, ELMEhE, let W P H 35 5 Measured in installation A according to AMCA Standard 210
6) RANZEERFRATITIRNEE, RERETEY flange and its mating ductwork. The flex connector should not [ semen
R g DONOTUSE INTHS AREA GAS DENSITY: 1.2kgim’ SR
RHSTE, HEA be over- sFretche(i.. . REREE : v
B 6) Following the installation, the Wheel should be turned by STATIC EFFICIENCY 1 (%) F# i 46 S 60 63 57
ToIX LS SR B 5 Rl Tt . hand or with the use of a wrench to make sure that it turns T 39 T —— —
N o i idi i i 0. ]
7) RNEESEYNRSIEESETRT, RAKRIX freely without colliding with otr.1er. parts of the fan. Once all this o e 1 =
- is done, the fan can be commissioned normally. 1000 R O A
I EANARSE 7) The rated motor power as calcutated herein might not be 04 [T+
SBNAERLENNS, HIERXOSHIFIErES sufficient to drive the fan with an unrestricted discharge flow. 3A Swg AN \X\
Wz, 5 n Operating the fan with an unrestricted discharge outlet will 00 0o /T 11 =N \
= Jh result in flow rate that exceeds the specified fan capabilities. 0.15 A ‘\
EBHBINRIZI TSR, AN X O X O Such operation will quickly burn the motor and damage the 400 01 __( )Q \\ V 2750 o 0
fan. 300 Sl S 9 Ee
= 0.0% 4 -
BRI Great care must be taken in operating the fan to make sure T06 2] \Z\ \ ‘\\\ i ;;gg r
RS TIER o that 0 __ S ON A Y FOoO R
. . - i AT r
8) RAVERRAIS IS, FAEE (55) ALk the ma?<|mlfm rated flows, as provided on the performance = 003 — iy 1800 ﬁ 1
charts in this catalog, are not exceeded. o T 80 1600 EF g
#IEE<150mg/m 8) The fan is limited for use in areas where air substances & . 0.0 —_— LAY Ef0 g
w100 0013 1400 T} %
SR, —20C<iBE <85 CAYSIRIRIETEM, KA are z = e o £
. R o . non-corrosive, non-toxics and non-erosive and where dust § oo A ™ L] N 1200 i | g’
iz mdRE particles are less than 150mg/m with a temperature between 4 ~—] | 7 % 20 @
chR/NORRL, B LEREERE o -20 and 85 . Special care should be taken during ; Y ) 1000 < | ﬁ
. = transportation, load and unload. 240 5 900 2 o
9) BHIEER, BERIRAARBKR. 9) Special circumstances, please contact with our technical & 3 Y s0 B[ F
oL 14
staff. - \ {6 700 E %
o = o
i 580 @ =
OPNID POWER LEVEL Lwih dB(A) =
10 P Ih P Lwib aB(A)
6
200 300 500 1000 2000 3000 5000 1000p ‘W oy
T T T T T T T T T T T T T T T T T oy nAiG PRESSURE
0.1 02 0.5 1 2 5 10 20 50 100 200 FHE Pd(Pa)
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Technical Data

Wheel diameter HEgER D =406 mm

Fan weight ~ RHNES m =19 kg

Moment of inertia

EERE J =0.162 kgm’

IRPREEE

Speed limit Nmax= 1780r/min

PERERIZS

ZINEMMEERARRS: BEAAO, BHEO. SIMERREER
EIER RV (AR . FRAINM A S REAEEEZRAMCA
InternationaltmfE301itE . FMEAREEEA: BAAD, BH
HOMAENES (NOlwA ) .

Performance Curves

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

WP H 400 Measured in installation A according to AMCA Standard 210:
smun
0 B S nmsaen GAS DENSITY: 1 2kgin’ KT
STATIC EFFICIENCY n (%) B I E 4 5. 60 3 57
39 1N _
TNNER ?"Ultl’( TRWT
1000 HIThE
04 0l6
. A
00 [N
02 AL E]
400 015 N \
300 T N ALY
S ou
; 00 = DA 40 sounp
M 200 WA 1780 [ .
& =4 VYIS A g n'
P VAV o EARY: 1600 ¥ s
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& —~A £ g
=100 onces ) £ =
3 0015 \ Frs 1200 o [ %’
2 N 0\ wl §
8 0.01 N VI 1000 & [ 2
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WPHA450 FEG71
WPH F3I R~ GisEA
The WPH Series Roof Fan

Technical Data

Wheel diameter HiCER D =456 mm Fan weight — RER m =20 kg
Moment of inertia gz J =0.26 kgm” Speed limit  #RRiEE Nma= 1705 r/min
PEREHZS Performance Curves

ZINERMRERAK RS, BRAD, BHEO. SREEREET
EIEM R (B IR . FAINIR A B BT EE EZAMCA
Internationaltx 30118, FrEAREEEA: BHAO, BH
HOMAETEREE (AOwA ) 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 inlet LwA sound power levels for installation type A: free
inlet, free outlet.

WP H450 Measured in installation A according to AMCA Standard 210:
l:l FEARE
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WPH Z5I XA = misiEe WPH ZZ1 XA faisiEe
The Smart A The WPH Series Roof Fan The WPH Series Roof Fan

-\
vifida WPH500 FEG71 WPH560 FEG71

RASH Technical Data RASH Technical Data

Wheel diameter THRER D =508 mm Fan weight ~ RHNES m =23 kg Wheel diameter HHEEE D =570 mm Fan weight  RHNES m =28 kg
Moment of inertia  #tantas ] =0.45 kg'm 2 Speed limit RIRGEE Nmax= 1595 r/min Moment of inertia  #antas 1 =074 kgvm 2 Speed limit RIREEE Neax= 1545 r/min
N
MEREHZS Performance Curves £ e Performance Curves
ZINTFRIMEEEAR S, BRAD, BlRYO. SHELSEETR Per»formdance cgrti‘ﬁzd ishfor ifrf\stallat;ion type A: free i?let, free»ou)tleTtr; Pirforr.n;ncz ZINTRMEESARZEE, BmAD, BEEO. SHAEIEER Pe:ormdance tcgrh'lﬁi'd itshfor fi:st;allat;ion typte A: free i(nlet, freg o;lt\Te;.PerorrTuart]c:
., = ratings do not include the effects of appurtenances (accessories). The A-weighte — ratings do not include the effects of appurtenances (accessories). The A-weighte
@:}EWE%(W{:’#)E . ﬁﬁmA_]]l]?fﬂ;‘n’é’ BEREEDZAMCA souni ratings shown have been ca\culzlt)ed per AMCA International Standardg?,ol. @:}EWE%(W{_&P) R o ﬁﬁmA_]]U*ﬂf:g’é“ :EE%EEE{EE’EAMCA soungd ratings shown have been calculz’t)ed per AMCA International Standardg?,ol.
Internationalt®x#3011+8E .. FnEARESXEA. BHAO, BH Values shown are for inlet LwA sound power levels for installation type A: free Internationalt®/E301i+HE. FinERZEERA. BEAO, BH Values shown are for inlet Ly/A sound power levels for installation type A: free
HOMETER (ANOwA ) » inlet, free outlet. HOMENZR (ANOLA ) o inlet, free outlet.
WP H 500 Measured in installation A according to AMCA Standard 210: WP H 560 Measured in installation A according to AMCA Standard 210:
AR R R
] S enmomer GAS DENSITY: 1.2kgim’ SHEZE T B nmones GAS DENSITY: 1.2kg/m’ SHKEEE
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The Smart Air

BARSH

WPH630 FEG71
WPH Z5I XA = misiEe
The WPH Series Roof Fan

Technical Data

Wheel diameter HEEER D =642 mm Fan weight — RiLER m = 36kg
Moment of inertia  ganigm 1 =12 kg-mZ Speed limit HRBREE R Nmax= 1545 r/min
TERERIEL Performance Curves

ZINERMAERAX RS BRAD, BHEO. SREEEER
EIEM B (RN, FRAIR SIS EEZAMCA
InternationaltzxfE301itE .. FREAREERA: BEAD, BHA
HEOMENER (AOWwA ) .

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 inlet LwA sound power levels for installation type A: free
inlet, free outlet.

W P H 6 30 Measured in installation A according to AMCA Standard 210:
l:l FEARE
DONOTUSE INTHIS AREA GAS DENSITY: 1.2kg/m’ SIEZE
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BARSH

WPH710 FEG67
WPH F3I R~ GisEA
The WPH Series Roof Fan

Technical Data

Wheel diameter HgER D =720 mm Fan weight — RiLER m =43 kg
Moment of inertia  satgs J =2.43 kgm ? Speed limit PRBREEE Nmax= 1545 r/min
TEREHIES Performance Curves

SINERIMEERAR R BEAAD, BHEN. SMEEREER
BIEMEY (MR, AN E S HEETEEERAMCA
Internationaltr 30118, FrEAREEEA: BHAD, BH
HOMEHER (NOwA ) .

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 inlet LyA sound power levels for installation type A: free
inlet, free outlet.

WP H 7 1 O Measured in installation A according to AMCA Standard 210:
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The Smart Air

BARSH

WPHS800 FEG67
WPH Z5I XA = misiEe
The WPH Series Roof Fan

Technical Data

Wheel diameter HigHE D =813 mm

Fan weight ~ RyLEE m =53 kg

Moment of inertia  #tznigs J =4.88 kgm*

Speed limit  #RIR§EE Nma= 1078 r/min

TERERIES

FINERMRERARZE: BBAD, BHEO. SIMEEREER
BIEM BRI .. FrRAIME S HEEETEEEZRAMCA
InternationaltmfE301i+ 8. FnEAREERA. BHAO, BH
HOMAERE (ANOLWA ) o

Performance Curves

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 forinlet L,,A sound power levels for installation type A: free
inlet, free outlet.

WP H 800 Measured in installation A according to AMCA Standard 210:
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BARSH

WPH900 FEG67
WPH F3I R~ GisEA
The WPH Series Roof Fan

Technical Data

Wheel diameter [y a=te D =914 mm Fan weight RinEE m = 68 kg
Moment of inertia  s&zhigi J =7.32 kgm’ Speed limit  iRBR4EE n,.= 1078 r/min

PERERTES

ZINEMAERARRE . BBEAD, BHEEO. SREREER
EIEM BV (M) .. FIRAINE S EREE EERAMCA
InternationaltmfE3011iH8E . FINMEAREEEA: BRAAND, BH
HAMNRENRS (ANOwA ) o

Performance Curves

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 inlet LwA sound power levels for installation type A: free
inlet, free outlet.

WP H 900 Measured in installation A according to AMCA Standard 210:
] 3 e s een GAS DENSITY: 1.2kgim’ SUKERE
STATIC EFFICIENCY 1 (%) B#EH % 4 3 6 3 57
39 1 NS _
S
TNNER FUAK:K TRWT 4 —— N
1000 P —4 =
2 A=A A\
B N \
5
500 ; = : AY \
400 s S wamn N “ 7 L
06 2 ~ VA \ 1078 E
300 - — H 1000 |
A \‘ \\ 900 I
. ., |- 4
g 200 - I 800 0
.
= Uz WA ‘H/ 700 %IE i
a s L \ N = b
¢ 015 IS g S5 EF s
£ 0 ! 600 £[ &
w 0 ot IANEN) z z
[ 00 ~ ANRER al £
5 0 L £
» P/ \l 500 W =
o \ o =)
2}
7 NANAY s k20 8
& 50 5 ‘ > w00 2 i
g% TN TE 350 2 o
% \/ 7P =
30 O [T 30 ol I
@ w
\ lo1 @ ]
20 50 4 H
o =
o
squi EVEL Lw|A dB(A) =10
10 T LiA HB(A)
6
1000 2000 3000 5000 10000 20000 30000 50000 ‘ﬁ'g“éfﬁﬂw RATE
B B e e L ) e e e
o1 o ) 205 10 200 50 100 200 | R

039



WPH1000 FEG67 WPH SERIES
WPH ZBURH =558 WPH ZBIRAF= 588

The WPH Series Roof Fan The WPH Series Roof Fan

Wheel diameter HECER D =1015 mm Fan weight RER m =73 kg
Moment of inertia  #tantas 1 =1194 kg-m2 Speed limit TRPRAGE Nmax= 1078 r/min
ZINENMEERAK S, BAAD, BHE0. SRMLEEETR Performdance cem‘lﬁzd ishfor ifrf\stallatfion type A: free i?let, free ou)tl?rtr; Pirform:nc: ;
. . =, — = s " ratings do not include the effects of appurtenances (accessories). The A-weighte
@}EWE%(W_LF) EVH\F]]“ FﬁméﬂﬂﬁP = N REEEEEZAMCA sound ratings shown have been calculated per AMCA International Standard 301.
InternationaltrfE301i+ 8., FrEAREXRRA. BHAO, BH Values shown are for inlet LyA sound power levels for installation type A: free B
HOMAENES (AOLA ) o inlet, free outlet. N
WP H 1 OOO Measured in installation A according to AMCA Standard 210 D
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The Smart Air

WPHZRFIRHLIMEZR S (mm)

WPH SERIES
WPH Z&1 XL~ griER
The WPH Series Roof Fan

WPH Series Fan Overall Dimension
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BB mm

WPH 355 329 336 132 170 718 513 696
WPH 400 371 379 149 192 809 578 785
WPH 450 417 425 167 215 910 650 882
WPH 500 463 473 186 239 1011 723 980
WPH 560 519 530 208 268 1133 809 1098
WPH 630 584 596 234 302 1274 910 1236
WPH 710 658 672 264 340 1436 1026 1392
WPH 800 742 757 298 384 1618 1156 1570
WPH 900 834 852 334 431 1820 1301 1765
WPH 1000 927 946 372 479 2023 1445 1961

WPHiRE+ EEZETREE

WPH SERIES
WPH ZZ1 XA faisiEe
The WPH Series Roof Fan

WPH Concrete Roof Installation Diagram
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LS,
V0,51

Oreyy)
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BgET
Self-tappi

it

Collocate by kAo Bompany \ SERIUIFEA L, BRETERNESR

Buckle The Fan on Flashing First, Then Fix The Fan with Screws

‘ F
H ISR EEE-8mm
L4 Rubber Shockpad 5-8mm(Collocate by
Instalaltion Company)
FiAngle Steel
EETFZKE Fix on The Flashing
(¢ (¢ ]
T T 1§ 57
R ((BTik )
EBIRL S ENENZEZNN Damper(is optional) | X'& ( L35 1EFHEE )
Install the Conduit Tube of Power F Duct(Collocate by Instalaltion Company)
Wire from Indoor to The Fan N
RE T EER N

Concrete Roof Installal

WPHERFIERTRXHLIZZAR TR (mm)

Diagram

WPH Installation Measurement Chart

F (727K H (ZKPiE )
WPH 355 645 485
WPH 400 695 535
WPH 450 695 535
WPH 500 750 590
WPH 560 852 692
WPH 630 890 730
WPH 710 933 773
WPH 800 1074 914
WPH 900 1284 1124
WPH 1000 1284 1124
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