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Long Win Introduction

Expert in:

1. Electronics thermal management.

2. Mechanics and manufacture engineering.

3. Control field technologies.

4. More than 600 system design experiences.
5. More than 2000 m? fluid and thermal lab.
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AMCA 210 Standard

Lab. Methods of Testing Fans for
Aerodynamic Performance Rating

Published by

ANSI/AMCA 210-07
ANSI/ASHRAE 51-2007

Air Movement and Control Association

American National Standard Institute
American Society of Heating, Refrigerating and Air Conditioning Engineers
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Ly i Wind Tunnel Compliance

ISO 5801- 2007

Industrial fans -- Performance testing using standardized airways

AMCA 210- 07 ASHRAE 51- 07

Laboratory Methods of Testing Fans for Aerodynamic Performance Rating

GBI/T 1236- 2000

IEC 61591-2005

Household Range Hoods - Methods for Measuring Performance

JIS B 8330
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AMCA 210-07 Series Wind Tunnel

Introduction | Principle | Operation | Calibration | Features | Model
Application
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AMCA 210-99 Wind Tunnel Introduction

Wind Tunnel with
Flow / Pressure Measuring Mode

A.Flow Measuring Mode:
Low Cost.
Large Uncertainty.

B. Pressure Measuring Mode:
Higher Cost to Compare with A Mode.
Higher Accuracy and Repeatability.
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A. Flow Measuring Ducts

Circular Cross-section, 24 Points Measuring.
AMCA 210-99 Fig.7~13 ~16 Structure.
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B. Pressure Measuring Mode:

Duct & Chamber to Measuring the Pressure Difference

Across the Nozzle( AP56) to Calculate the Air Flow Rate.
Fig.8~12 » 14 » 15 Structure. o
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. = E
Qr= 2 OQn multi-nozzle & : s
Cd : Discharge Coefficient. & -y = - :
Un : Velocity at Nozzle Throttle. 7 _ I s :
An : Nozzle Throttle Cross-section. 5 f i .
QN : Single Nozzle Air Flow Rate K JE—— i *a
QT : Multi Nozzle Air Flow Rate. : P sl
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1 EE
;. H -
:‘ I g "o

AP Across the Nozzle
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Fig.12 12025 DC12V with Different Type
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Fig.12/15 8038 DC12V with Different Type
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Fig.12/15 8038 DC12V with Type A
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Fig.12/15 8038 DC12V with Type B
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Chamber area —

Tested fan area

Outlet Chambers

An outlet chamber (Figure 11 or 12) shall have a
cross-sectional area at least nine times the area
of the fan outlet or outlet duct for fans with axis of
rotation perpendicular to the discharge flow and a
cross-sectional area at least sixteen times the
area of the fan outlet or outlet duct for fans with
axis of rotation parallel to the discharge flow.

Inlet Chambers

Inlet chambers (Figure 13, 14, or 15) shall have a
cross- sectional area at least five times the fan
inlet area.

From AMCA 210-99 page10
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A chamber may have a circular or
rectangular cross-sectional shape.

The dimension M in the test setup
diagram is the inside diameter of a
circular chamber or the equivalent
diameter of dimensions aand b
where

v [t

T

different chamber shapes From AMCA 210-99 Page10
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Any combinations of screens or
perforated plates that will meet
PL.8 these requirements may be used,
Downstream but in general a reasonable
settling means chamber length for the settling
L means is necessary to meet both
: requirements.

P

b
i Fan D M
]

B, e

L sfy o Screens of square mesh round
wire with open areas of 50% to
60% are suggested and several
will usually be needed to meet the
above performance specifications.

Upstream

settling means .
g A performance check will be

necessary to verify the flow settling
means are providing proper flow
patterns.

From AMCA 210-99
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PL.6 Upstream Settling Means

Where a measuring plane is located
PL.8 upstream of the settling means, the
Downstream purpose of the settling screen is to
; settling means absorb the kinetic energy of the
3 11 upstream jet. and allow its normal
i expansion as if in an unconfined space.

PL.7

}
i Fan |:> M
b

This requires some backflow to supply
/ the air to mix at the jet boundaries, but
Exhaust system the maximum reverse velocity shall not
exceed 10% of the calculated Plane 2 or
Plane 6 mean jet velocity.

i s s it

From AMCA 210-99
Upstream
settling means
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Downstream Settling Means

Flow settling means shall be installed in
chambers where indicated on the test
setup figures to provide proper airflow

Downstream patterns.
settling means

Where a measuring plane is located

:,-- e - : downstream of the settling means, the
! Fan D settling means is provided to ensure a
‘ — | —— S W W —

/ substantially uniform airflow ahead of the
measuring plane.

Exhaust system

In this case, the maximum local velocity
at a distance 0.1 M downstream of the
screen shall not exceed the average
velocity by more than 25% unless the
Upstream maximum local velocity is less than
seftling means 2 m/s (400 fpm).

From AMCA 210-99
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Notes

1. Nozzle throat dimension L shall be either
Tons® e 0.6D%0.005D (recommended) or 0.5D%0.005D.

il y [ b n 2. Nozzle shall have elliptical section as shown.
b | Two and three radii approximations to the
h "_T T elliptical form that do not differ at any point in the
B e e 1 et normal direction more than 1.5% D from the
sk —F - elliptical form may be used. The outlet edge of

v i T P ”‘ the nozzle shall be square, sharp, and free from
' ¥ : burrs, nicks or roundings.

Sxagees ) | e —oreil 3. The nozzle throat shall be measured (to an
AR AR D ABOUT A0ED accuracy of 0.001 D) at the minor axis of the
ST B ellipse and the nozzle exit. At each place, four
diameters—approximately 45" apart must be
within £0.002 D of the mean. At the entrance to
the throat the mean may be 0.002 D greater, but
no less than the mean at the nozzle exit.

NOZZLE WITH THROAT TAPS NOZZLE WITHOUT THROAT TAPS

>> Next Page
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Notes
~am, co00,, 4. The nozzle surface shall fair smoothly so that a
RS e sl straight-edge may be rocked over the surface
gl (B f i B by without clicking and the surface waves shall not
\“‘iﬂ _ h S be greater than 0.001 D peak to peak.

5. When nozzles are used in a chamber, either of
the types shown above may be used. Where a

# BETD
N/ nozzle discharges directly to a duct, nozzles with
5y > : £ throat taps shall be used, and the nozzle outlet
T e— | T — should be flanged.
FAIRING RADIUS FAIRING RADIUS
ABOUT 006 D ABOUT o005 D
[FF NECESSARY IF NECESSARY .
6. Throat tap nozzles shall have four static pressure
NOZZLE WITH THROAT TAPS NOZILE WITHOUT THROAT TAPS

taps 90 apart connected to a piezometer ring.

From AMCA210-99

<< Previous Page
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&

3 [?m dd

&

6.3.4 Multiple Nozzles.

Multiple nozzles shall be located as symmetrically as
possible.The centerline of each nozzle shall be at least
1.5 nozzle throat diameters from the chamber wall.

The minimum distance between centers of any two
nozzles in simultaneous use shall be three times the

throat diameter of the larger nozzle.

The uncertainty of the airflow rate measurement can be
reduced by changing to a smaller nozzle or combination
of nozzles for the lower airflow rate range of the fan.

From AMCA210-99

1985 -
Lpseg Wi
AMCA 210-07 Wind Tunnel £, 4w Frwad & Foet



Introduction | Principle | Operation | Calibration | Features | Model

Chamber | Settling Means | Nozzle Back to Top

Pressure Measuring Mode

Single Nozzle : QN = Cd x Un x An

Multi-Nozzle : QT = > QN éﬁb

Where
Cd = Discharge Coefficient e -Un
Un = Throat Velocity _
An = Throat Cross Section LTI

Cd

How to get Cd How to get Un

1985 %
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Nozzle Cd

.00 PMRRTS WATTRL
i i

o, 0.986 7006, 1346

+
JRe Re

D, -U,

095

138

| 5

HOZELTE DISCHALGE CORFFICIRNT

q,85%

097 i !
T
IR Back to Nozzle Flow Rate
196 L 1 E:'Ii. 1
Lt A ] | |
- -+ e
T

[ ]
! | [T ! ]
T HIIEEERE i 1 H I ] ] B T
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I
L 1 IENETE TT
1 2 B 4 H&7H51 2 3 4 56THED 2 8 4 587HEY
i 10 10 107
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Figure 158 Ceoefficientz of Discharge For Flow Mozzles
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AP= (PL5 - PL6) PL5 PL6

= (.00 : :
—0.0% I —opa” * ><
D - L
[ . |
| F2T
. 2

g
_

= f
i

=)

=

7 T N T T R — &
/ C N, E6TD H‘-H-&.EGTD
gl acbe v | ol e l Where
v ' e / 3 s .
[ Bt 4 [ M. o Un = Throat velocity APn
] m'm P F—n— / —0— = Pressure difference between
A N ADIU g NG RADIUS
ABOUT 0.056 ;[Ls E‘:gtt;'r eru_na o PL5 and PL6
IF MECESSARY, [" NECESSARY.
NOZELE WITH THREOAT TAPS NOZZILE WITHOUT THROAT TAFPS IO = Alr ﬂOW denSIty

From AMCAZ210-99 Back to Nozzle Flow Rate
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Step 1 : Power ON. (Push ON/OFF button)

( equipment will warm up 3 minutes )

LW-90B1RSAN Air Flow Rate & Pressure Measurement Apparatus Flow Rate

Power Control Mode Flow Rate Control P1 0-12.70 mmag add0z
L]
Pusk OHAOFF e Raawl == mu‘l/‘-\ e e ——
59 0@ .-.
T%de Test Fan Mnde I _ P2 0-254 mmaAg add03
Exhaust Supply Crive Mode HF‘M Mode -|:
ac | bc FG  [External 5l
- E
Mozzle Select Frescure Mode P3 0-127 mmAg addos |

000000 j_t

1985 .
@ﬁﬁ
AMCA 210-07 Wind Tunnel £, 4w Frwad & Foet




Introduction | Principle | Operation | Calibration | Features | Model

Warm Up | Operation

Back to Top

Step 2 : Check Control Mode at PC position

@

LW-9081RSAN Air Flow thte/F‘

ressure Measurement Apparatus Flow Rate
Power Control Mog Flow Rate Cantrol P1 0-~1270 mmAgq  add0?
=
Puh ONAOFF oA nesil

59 O8 -1

80 e
Test Maode Test Fan Mode - | proy P2 0-254 mmAg add03
Exhaust ]| supply Crive Mode RFM Mode -EJ
Ac | oc FG  [External 52l
i
S LN
I -
. S— 4
Ps Mode Mozzle Select Pressure Mode P3I 0-127 mmaqg addDd
PL74+ | PL7—- | PL8+ | PL8- M1 M2 H3 =[] N5 P1 P2 P3
-

oo o000

1985 .
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Step 3 : Software click system auto zero

Welcome to LW-9015 RSAN Series VB Nov 28 2000
Air Flow Rate & Pressure Measurement Apparatus
Meet AMCA 210-399 Standard

Model Selaction

Model Air Flow Rate
' LW S014N (.2~ OCFM
£ LW 9081 1.6~60CFM ‘ 0 n GWi n
e LWS0L5 24~250CFM
£ Bibelte SR Exit System Auto Zero |
& LW-9120 20~1000CF M
¢ | LWOL2S 60~3000CFM hext
Sl e
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Step 4 : System turn on all valves, warm up 180 sec,
P1/ P2/ P3 auto zero

LW-9081RSAN Air Flow Rate & Pressure Measurement Apparatus Flow Rate

Power Control Made Flew Rate Caontrol P1 0-12.70 mmag add 02
&
Pumh DNACFF 0A Fledat PC H:umh
Test Mode Test Fan Mode P2 0-254 mmag add03
Exhaust | Supply | DCrive Mode RPM Mode
AC | DC FG  [External
Ps Mode Nozzle Select Prescure Mode
PL74+ |PLT— | PLB+ | PLE— | M1 N2 M3 A NS P1 P2 P32
! E

1985 %
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Step 5 : System auto zero completed
Click Stop for next step

Swstem Aunto Zexro

System Auto Zero Completed.

Stop & Quit ‘

1985 .
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11 = 1 11 S — 11
= = H© : Sy '_E‘ : [ ]
At r = 5
Ty . u
AT | ‘ Sl
1 14
[ | S i
& 1 3 i 1
" 1 i - ] i
Variable i 5 1 i r; ! : E i
Exhaust Sy = = N Fan Blow In
System =2 . - Fig.12
Fig.15 Inlet Chamber Fig.12 Qutlet Chamber
D. Fan Performance Curve - FPC '
E. System Resistance Curve - SRC I E. System Resistance Curve - SRC
F. Airflows / Thermal Resistance - TRC l C. Airflow / Thermal Resistance - TRC l
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Back to Operation

Fan & Fan Tray Performance Test

DC Power AC Power External Driving Power
o ' | Carstant ol Constant RPM
Fyyh Cpk Operation Point Check
SRR Operation Foint Check
Cpk

Cperation Foint Check

%
| Inlet Areaicm ™) 4.00
DC Fan Power Supply Output hMax. Limit (volt) :. 14.0 ': 2’]
- Cutlet Areaicm <) 64.00
[ Manual Yoltage Controll  Aumber of imes ﬁ 1 W Gontinle
— TER o r -
Sl nDicATED villags G atart - 12.00 Step & 1.00 Stop 5 12.00
1 2 i, | 4 5 f T [ & a 10
Voltags | | | | | | | | | |
I | 3

‘ Discard ‘ ‘ Eack | MNext
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Warm Up | Operation>> (A/D) fan & fan tray performance test Back to Top
(1) Constant Volt - step mode Back to Operation
Fan & Fan Tray Performance Test
DC Power AC Fower External Driving Power
_ | Constant Volt . ] Constant RPM
FVWM | Cpk ' Operation Point Check

|  Qperation Pont Check |

|
| Constant RPM
|
I

|
|
Cpk |
|

Operation Point Check
OC Fan Power Supply Cutput Masx. Limit 3J 150 Mol InIEtArea(cmz): gG4.00
OutletArea(ch): £4.00
[T manual command contral AUrEER Uftimes:ﬂ 1
| — = = T
il *.ND.CATED Hatape o) o i & 100 St 20d |
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(4) CPK test

Back to Operation

Fan & Fan Tray Performance Test
DC Power AC Power External Driving Power
| Constant Yol l ‘ Constant Vol ' ‘ Constant RPM l
| P | ‘ Cpk l ‘ Operation Point Check l
Constant RFPM I ‘ Ciperation Paoint Check '
Operation Paint Check ]
DT Fan Power Supply Qutput Masx. Limit 3 150 Mol Inlet Area(cmzj: §4.00
Outlet Area(cmzj: 64.00
— W -Default
Constant Voltage
Spec. = Average value Cpk execution cycles
Tolerance = 3 sigma !
4 @ Indicated mode 7 600 Vot 2
— nput Walues
ltem A2 Fan Air Flow Rate(CEM) Spec. 2 11083 Tolerance + 2 072 Tolerance - = 072
ltem B: Fan Static Pressure(mman) Spec. :-IJ 670 Tolerance +f—|, 0.06 Tolerance - :—lJ 0.06
Itern C: Fan RPW Spec. -3] 4040 Tolerance + j 66 Tolerance - -:3] fid
[tem O Fan Current (Amg) Spec. 3 1.0 Tolerance + 3' 0.06 Tolerance - 3 0.08
Discard Baclk et
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Engineering Specification
& B C D
product spq 230096| 272743( 264800| 0114
+ Toleremey 092445 0.06015( 236424 0.17102
- Tolerencqd 0.92445) 0.06015) 236424| 0.17102
USL 24.014) 278758) 2671.73| 023502
LSL 221651 266728) 2624.44| -0.057
Actual Data
& B C D

X bar 230806 2.73743) 264707 0114
Sigma | 0.31265) 0.02034) 7.99585( 0.05784
Median 23029 272 2646) 0142
Mode #N/A 292 2645) 0142
Max 237085 28] 26835) 0.147
Min 22.5752 269 2639 0
1 Sigma | 234022| 274777| 365507) 0.17184
UCL 2 Sigma | 237140 276811 2663.07| 0.22068
3 Sigmna 3 Sigma | 240275 278B845| 2671.06) 0.28752
1 Sigma [ 227760| 270709| 2639.02| 0.05616
LCL 2 Sigma | 224643 2608675| 2631.08) -0.0017
3 Sigma 3 Sigma | 22.1516| 26604| 262300 -0.0505
CP 098561 0.98561) 0.98561( 0.98561
CPL 098561 0.98561) 0.94341 0.9856]
SPC CPrO 098561 0.98561) 1.02781( 0.98561
5.CP 098561 0.98561) 0.94341 0.9356]
Ca -3HE-15 0] -0.0428| -2E-1a
Cpk 098561 ) 0.98561) 094341 0.9956]

Flow rate

Ps (pressure)

Chnrrent (&)

12
10
8
&
a
z
o 5 " | L
2257 2285 2304 2323 2342 2351 23B0
20
15 /‘
10 A
5 . .
= i
270 272 274 273 277 27 2kl
20
15
10
= R
2643 2550 2657 2664 2672 2679 266G
30
25
20
15
10
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(5) OP (DC Fan)

Fan & Fan Tray Performance Test

Back to Operation

Zpk

F
il

DC Fan Power Supply Output Max, Limit (valt) = 14.0

DC Power AC Power External Driving Power
{Zonstant Yol Constant Yaolt Constant EFPM
P Zpk Dperation Foint Check
Constant RPM Operation Point Checlk

Inlet Area(cm?); 64.00
Outlet Areacrm % B4.00

i DC Power
[T manual Control
Voltage (vol) T 1000
Frequency (KHz) 5 25.00
Duty (%) =TI

AL Fower
[ wanualcantal

Voltage (vl 3] 100.00
Frequency (i) 3 eoo

—  External Power

REM Command g: 200

f P-0 Curve with Operation Point Check

Ps(mmaAg) =  5.00

Q(CFM) 2 2000
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Fan & Fan Tray Performance Test

DC Power AC Power External Driving Power
Constant Wolt Constant Wolt Constant REM
P Cpk Ciperation Point Check
T = ——————
Cpk

Operation Paoint Check

T AC - Delta Input (3 Phase) Inlet Area(cmzj: f4.00
@ AC - Input (1 Phase) Outlet Area(cm 2); 64.00
—DC Power —AC Power — External Power
| Wanual Cantal [T manual Control
. | ] -
altane (ol g mnn Voltage (vol) 3 10000 REN Comfmand 3 2000
Fregueney (kiiz) 3 2500 Erecueticy (g 2 600
Dty = IRIE "
{
& Po0) Curve with Operation Point Check Fsimmirmsg) : 5.00 CHICF M) : 20.00 |
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Fan & Fan Tray Performance Test

OC Power AC Power External Driving Power
Constant Wolt Constant Yolt Constant RFM
P Cpk
Constant RFPM ' CJperation Point Checl
Cpk :
Operation Paint Check

nlet Areajcm?); | 10000.00

Dutlet Arealcm 2,1: 10000.00

—DC Power — AC Power
[ el Cattrel I Wanual cantel
Yaltage (el g 10,00

— External Power

Yaltage (valt) 3 100.00 2000 |
Freguensy (kiHz g 2500

Bl L) 4 100

Freduency(He 3 6o

& P-0 Curve with Operation Point Checkl || Ps(mmaAg) 2 500 Q(CFM) 7 20.00 |
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(5) OP

LW-9015RSAN V4 AMCA 210 lonGWIrl

{ { { { { { | { { { D13_ I I S B _26695
Ps | B | PsSTP| 0O | Q | QSTP |FenSpeed |FanYolt | Fan Amp A g WS o )
| mmby | inkg | mmhg | CMM | CRM | CFM | RPM v 50 LT PO
- - - — —e RIS WA E— || 1
] 3% | 013 | am 000 | 000 | 000 | 2386 | 11.99 | 0106 010 - e
3 | ooo | ooo | ooo | ooe | 3449 | 3402 | 2670 | 1zoo | om0 = B
] R e
3 | 272 | om | 278 | 019 | 684 | 875 | 2446 | 11.89 | 0100 = - Z
4 | 205 | oos | 208 | 034 [ 1203 | 1186 | 2524 | 1199 | o093 gn_nﬁ_ 2
5 | 182 | 007 | 185 | 039 | 1383 | 1364 | 2560 | 11.99 | 0.090 5 E
6 | 150 | oo | 152 | 0s8 | 2081 | 2033 | 2596 | 1200 | 0087 & 004~ i)
7 | o0gs | 003 | 086 | o078 | 276 | 278 | 2619 | 1199 | 0084
e 002
g
[ ar=s Gers I:I'I:ID_I 1 I ] [} I ] 1
| : 00 500 1000 1500 2000 2500 3000 3449
<] { | CHCEM)
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(5) OP Bk ioopersion

Set OP. Ps (immaAg) 2.00 Q{CFEM)  3.00
Test Fan OP. PsimmAg 462 Q(CFM) 2.06
L.II‘Ii:.':E'&l'l::-_'1ir‘|t'5.lr Fs {mmAdg) 006 G {CEM) .04

OK[ . Ps>OP

OP: Operation Point 2l
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(5) OP

Set OP. Ps (mmag)  6.00 Q{CEM) 300
Test Fan QP. PsimmAg) 4.74 Q{CFM) 306
Uncertainty Ps {mmAdg) 006 Q(CEMY 004

NG il Ps < (OP - Uncertainty)

ol

OF: Operation Point

Back to Operation
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E3 Microsoft Excel - VOLT 20080310 115300

)] B0 WREE HR0 BAD B0 TAD SHD RE SH A B ER A
DEFHa8 S&V o G @ z-4 Ik * wang =12 =g pop == g

Al . 5
A E | ¢ | T [ e K
; Fan PQ Performance Test Report
2
3 0.140 2700
4 P
5 0.120 —— 2650
. % I Operation Point 5
v ~_Operation guIl] ~ E
: = 0.100 . 2600 S
9 = 0.080 e 2550 §
10 g k. =¥
11 2 (0.060 : e — 2500 )
=
12 Ct s =
13 .8 0.040 e 2450 M~
s, e |
S e 2
151 = 0.020 P 2400 &~
].El ..'\_\_“ |
17 0.000 2350
18
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20
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(6) AC Constant Volt

Fan & Fan Tray Performance Test

@ AC - Alnput |
AT - Y Input

DC Power AC Power External Driving Power
‘ Constant Volt l _ ‘ Constant RPM l
‘ PYM i ‘ Cpk | ‘ Operation Faint Check l
Constant RPM ‘ Ciperation Point Check I
Cpk
‘ Ciperation Point Check ‘

Inlet Area(cm?; £4.00

Outlet Area(cm?): 54.00

I_ Manual command control AUMEER Of HES: g 1
L *STEP . , -
G rocaren | Freguency (Hz) Start 5 500 Step L 10.0 Stop 3 60.0
wvoltage () Start 2 220.00 Step 2 5.00 Stop 3 220.00
[ 7 3 4 5 & 7 ] g 10
Voltags L [ [ [ ] |
| | =
2 3 4 5 & 7 B g 10
Fieg. | | | | | | | | |
- [ =
External Device Setting
Discard Back et
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(6) AC Constant Volt Back to Operation
Fan & Fan Tray Performance Test

DC Power AC Power External Driving Power

‘ Constant Vaolt l _ ‘ Constant RPM l

‘ PYM i ‘ Cpk | ‘ Operation Faint Check l

Constant RPM ‘ Ciperation Point Check I
Cpk
‘ Ciperation Point Check ‘
& AC - Adnput Inlet Area(cmEJ: 64.00
© AC- Y Input Outlet Area(cmzj: fi4.00
[ wanual cormmand cartal HLARESR &T tume3:§ 1
- s -
- é,_kINDICATEDE Frequency (Hz) Startﬂ 50.0 Stepa 100 Stupﬂ 50.0
T voltage (v) Startg 220.00 Stepfj 500 Stupjg 220.00
1 [ o —3 4 M5 6 | 7 4 9 | 10
anbageTZED.DEI TEQD.DD TQIEI.DEI TEIEI.EID T T T T T T
= I 5
( + 4 2 f{ = ( 4 d05 4 6 4 % 0 & | 9 o

lqu. * 50.00 T 60.00 Ts'n_'nn 1 60.00 ] ) 1 " T 1 o ] " 1
] I »

External Device Setting

Discard Back et
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(6) AC Constant Volt

Fan & Fan Tray Performance Test

DC Power
‘ Constant Vaolt l

AC Power

External Driving Power
Constant RPM l

‘ PYM i

‘ Cpk | ‘ Cperation Point Check l

Constant RPM

‘ Ciperation Point Check l

Cpk

‘ Ciperation Point Check ‘

& AC - Angut
AC - Y Input

Inlet Areafcm?y; 64.00

2

Outlet Areafcm”); £4.00

WV Manual command control

number af times: 3 1

| — iy : ' .
S rocatep | Freguency (Hz) Start 7 0.0 Step y 100 Stop 5 60.0
woltage (V) Start 3 220.00 Step 3 5.00 Stop 3 220.00
_ 7 3 4 5 3 7 g g 10
Vallnge | | | | | | | | |
S| | =
2 3 4 5 f 7 g a 10
Freg [eopn Jsooo Jemoo | | T [ " [ ]
nl | ]
External Device Setting
Discard Back MNext |
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(6) AC Constant Volt

Lo PL.5

/

PL.8

nn
c===sacsdELRED
PR

TN

s dEEERED
= a e EEEE

|| EE— 3
| 1 ] i 1
Variable ' : E n & E :
Exhaust z = ! = = 4 Fan Blow In
System = » 3 = ik Fig.12
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(6) AC Constant Volt Back to Operation
LW-9015RSAN V7 AMCA 210 lon Gwin
N :
e ;%
o 3 £
A 1 =]
8|

Running Time Running 0 ¢ O Fig.12 I FPC

Td | 25 'C Tw 22 “cRH 500 %

I 1
Resistance Sefting PQ Setting IMeasure Sections = 7 I 15| 25 fc T 25 't T8 25 ‘C
Garh S 100 | Stepid 20 | Sopd 200 (CRM Pmax: max: Pb 760 mmHg
i'«Junrm&rmftime:a:gJ 1 RUnfing]| 0.0 CEM 0.00 mmag 0.00 CFh .
Setting
Control Mode (Running| Start | Step | Stop
Offer Airflow Rate voltage | % | 000 | 1200 | 100 | 1200 h M2 M3 il M3
Running| Start | Step | Stop Khz || 000 [f2500 || too |[2560° ‘ ‘ ‘ ‘ ‘
Heater |watt]] 0.00 || 000 || zoo ([ 1000 i % | T 100
Flow RateiCFM|| 000 ] 200 Jf 200 000 Revolution| rpm || 0 | 2000 || Zooo | 4oo0 New | Run |Pause‘ Stop " Quit '
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(6) AC Constant Volt

\ ’ 1246 -
P K Ps STP ) & Q81P | Fastspd | Famivolt | Rt
kg |75 e | oMM | o | O | EM Yalt

- - - - e . 1[”:']-

L 12.4E 0.449 12.41 0.0a 0.0 0.0 SHE6 500 |

2 [ om [om [ oot [0z [ rae [ 700 [anaa [ 4 | | Sgy

3 10.74 042 | 10.70 0.04 1.44 1.42 SELE 4,94 ‘5

: 8.72 0.34 859 0.08 2.80 215 5387 4,499 E B0

5 5 86 0.23 5.84 013 4.43 435 50118 4,494 o

6 | 283 a1 2.83 0.16 5.82 571 | as8d 4.98 E 4

7 L LW-0015854N 4

: _ 5

g Al poreming are doxe |

nnd ; % - ==

10 ofo 1fo 200 3 4l

4l | QUCFM}
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[E Microsoft Excel -_VOLT_20070325_N03545

Back to Top

Back to Operation

H] #%E EHE #A0 BLp B0 TAD FED @wEEm 88 E . -
NS48 AV s RB- - WE-HE e B -0, e =12 - msuEEE]
14 - e
A B G o E F ¥ H i 1 K L | M H g | CP T_
¢ [Name]. [Mode]: Constant Voltage
2l Td | Tw RH L] 7 Ph Pmaz | OQmax | Foguesey | Dty eycle ]
3 e % T I % [ rebe [ omAg [ CPM KHz %
4 71 | 189 | EI0 211 il | 71512 | mme £.17
b
5 Ps P Q Re Psre Qsre | Fanl-Spd [Fanl "I'EIII:IFEIL] A
T wmbg | Ay | ommeg [ CMM | CPM mmbg | CFM REM Valt Amp |
B E93 | 03335 EE | 0000 | 000 0 E5 0.00 4991 ] 0.140
| 773 |o3p43 | 93 | 0035 | 193 | 1078 | 70 120 4749 i1 0,140
10 608 |07394 | 1202 | o072 | 254 | 17997 | A0a 2.49 4393 | 3w 0.150
11 431 |o1709 | g74 | oo | 375 | 1940 | 433 3.68 4319 199 0.180
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[E Microsoft Excel - _YOLT 20070325 093545 1=/ =3
] gxE ®HE #A0 BAD BSD TED WEOD O AsE HEAm : il LA
N@d4" SAY JBRBB-T o-0- &x-45 EBass -7, HEEE i -RFuUEE=ET

T - £
ES B c o £ F &} H i I K L | ™ N o | PA

; [Mame]: [Mode]: Constant Voltage

2| Td | Tw RH TS Tr Ph Pmaz | OQmax | Pegeesey | Dty eyele o |
3 [ T T | T | Mg | romtg | CFM KHz T

40 7t | 18 | Eip 7213 | 717 | 71317 | 1746 | 716

3

5 Ps dF Q Re Ps1p Qste | Fanl-Spd Fanl "l'nllJFan‘l A,

7 _wmmAq | inAg | mmhg | CMM | CPM mmbe | CFM | RPM Volt | Amp |

B 1245 | 04906 | 127 [ oooo | nog 0 1242 | 040 [ 5.00 0.180

9 1074 |odeee | slE | o4l | 144 | 17083 | 1070 | 142 503 158 0,180

0 572 | 03433 | 465 | 0079 | 280 | 14576 | B&R | 275 3397 499 0180
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(7) External Constant RPM
Fan & Fan Tray Performance Test
OC Power AC Power External Drivin Power
Constant Volt Constant Yolt Canstant RPM
PN | Cpk Operation Paint Check
Constant RPM | Operation Point Check
Cpk |
1

Outlet Area(cm

Inlet ﬁl\re;au{l:m2 10000.00
10000.00

_— *STEF‘
Sl  noicATED

1000 Step = 200 Stop = 1600

Ciscard Back Mt
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Fan & Fan Tray Performance Test

Back to Top
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DC Power AC Power External Driving Power
Canstant Vol ' Constant Valt ) : it RPM
Py | Cpk Operation Paint Check
Constant R CDperation Point Check
Cpk
Ciperation Point Check

Iniet Areagcrm ), | 10000.00

Cutlet Areafcm ). 10000.00

el
J—

STEP
IMDICATED

I RPM st 1000 | Eemd o0 Stopid 1600

12 1 3 ¥4 ( 5 ( 6 { 7 [ 8 | 9 1 10 |
|RPM | a0 | 1000 | 1500 ]f | | | | | |
. — 5

“1
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LW-9015RSAN V7 AMCA 210 lon Gwin
ol i
— :
5_1 2 £
JEN I I
&

Running Time Running 0 ¢ O Fig.12 I FPC

Td | 25 'C Tw 22 “cRH 500 %

I 1
Resistance Sefting PQ Setting IMeasure Sections = 7 I 15| 25 fc T 25 't T8 25 ‘C
Garh S 100 | Stepid 20 | Sopd 200 (CRM Pmax: max: Pb 760 mmHg
i'«Junrm&rmftime:a:gJ 1 RUnfing]| 0.0 CEM 0.00 mmag 0.00 CFh .
Setting
Control Mode (Running| Start | Step | Stop
Offer Airflow Rate voltage | % | 000 | 1200 | 100 | 1200 h M2 M3 il M3
Running| Start | Step | Stop Khz || 000 [f2500 || too |[2560° ‘ ‘ ‘ ‘ ‘
Heater |watt]] 0.00 || 000 || zoo ([ 1000 i % | T 100
Flow RateiCFM|| 000 ] 200 Jf 200 000 Revolution| rpm || 0 | 2000 || Zooo | 4oo0 New | Run |Pause‘ Stop " Quit '
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Warm Up | Operation>> (A/D) fan & fan tray performance test Back to Top
(7) External Constant RPM

Fs K ing| TSTP Q q G 5tP | Fani-epd | Fomivoir | fesl
mmig mmiyg | ChM R CF EFR Yalt
1 1248 | oes [ 1342 | oo | ooo | ooo | sees | soo
2 | oo | o0d | 001 | 020 | 746 | .03 | 4343 | 488 |
3 10749 0.42 1000 0.0 | 1.44 144 5593 4,499
4 I - B .34 .54 u.ug | 2.80 | 215 g3ar 4. 44
_=- a.Hb 0.33 .84 13 | 4.4 | 4.35 i d 4. 44
G 183 o1nm .81 16 | a.H4 | '.5.."1 L 4. 44
7 I 1 L w001 5R8AN
B
g Al poreming are dooe
10
ol | CHCER
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Warm Up | Operation>> (A/D) fan & fan tray performance test Back to Top
(7) External Constant RPM

Td Tw RH T5 7 T8 Pb_ [|Test Setup AMCA 210-07 Fig. 15, Inlet Chamber
G o 5, o 'C = mmHg : : - .
573 TR 78 50 303 557 7a18 Installation Type A: free inlet, free outlet, CCW, with duct and bell ring
Test Condition @ 1760 RPM 1400 , , 40
Model Ps a Parp i Rotary — Shaft ES F_'t mpP_ i@ iTEORPM | .
Spead Power | Efficiency | Efficiency 1200 e Torque@ i T60RPM |
Pa CMH Pa CMH RPM MN-mi W ait % Y = g
1324.8 1] 1430.1 0 1763 4B 6387.9 0.0 0.0 E 1000 2
11384 2625 1224 1 2625 1761 35 5809.0 143 12.9 'ﬂ-ﬂ‘ 1 a5 E
10108 5129 1081.9 5129 1764 303 55972 257 23T E 800 g
7306 §83.2 771 9439 Fia b 1764 282 2209.3 36.3 351 g 120 2
G869 10181 1327 10181 1762 246 45339.1 428 429 ﬂu- 600
550 4 12446 Lo5 9 12446 1763 221 4080.1 4T 4 468 E 1%
42210 14824 449 2 14824 1762 200 36903 471 506 400 ;o
3042 17424 3238 17424 1761 183 33747 436 4.6
1668 20268 1775 20268 1763 168 306 303 46.3 200 1 5
24 22925 25 22925 1763 14.0 25847 D& 245
STP: Standard Air Property is Air at (Td) 20 °C , (RH) 50 % Relative Humidity, and {Pb) 760 mmHg " 0 5000 1000 15000 20000 zsnm:}
Air Flow Rate G_STP {CMH)
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Warm Up | Operation>> (A/D) fan & fan tray performance test Back to Top
(7) External Constant RPM
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Warm Up | Operation>> (B/E) system or module impedance test Back to Top

Back to Operation

IEEPL6  PL5 :: PL7Y

Y i

it = | ]

: : + r‘ ‘*- _ : Variable
SRC / TRC = e . i Supply
Fig.15 i E = = : System
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Warm Up | Operation>> (B/E) system or module impedance test Back to Top

Back to Operation

LW-9015RSAN V7 AMCA 210 lon Gwin

-100

Pz . 0 dF Pz ETF Q_STP FanSpeed Fa.nVolt Fan &mp |2
Ty . CFM Ll Ty EFM | A |

Static Presare (momd o)
=
1

- cnim T T
B tardedyweg

! |
= oo

n
|
m
2
2

Running Time Running | 0 ¢ O Fig.12 i SRC ]
Td 25 'C Tw 22 ‘g RH 500 %
Resistance Sefting PQ Setting | neasure Sectilmag 7 15| 25 ' T7T 25 = T8l 25 e
Start 3/ 300 Step 3 30 Stop 3 00  CFM Pmak: Qmax: Pb 760  ramHg
Mumber of times: = 1 |Running . 0.0 CFEM 0.00 mmAg 0.00 CFEM
' \ Setting ‘
Control Mode |Running| Start | Step | Stop
Offer Airflow Rate Voltage | v [[ 000 |[Tzoo |[Too |[1z00 L
Running| Start | Step | Stop k|l 000 (fzs00 || 100 |[2500 ! ‘ ‘ ‘ ‘
Heater [watt|| 000 || ooo || zoo0 | 1000 i w o = Iro I
FlowRatelCFm)[ 000 [ 200 [ 200 %00 Revalution | rprm || O 2000 || 2ooo0 | 4000 New “ Run “ Pause‘ Stop “ Quit
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Warm Up | Operation>> (B/E) system or module impedance test Back to Top

Back to Operation

o EeE T e Q5TF | Fenlapd | Fentovelt | Fedd
i by CM | CFM CFM | REM | Valbt

] 180 | 007 | 188 oot | 050 gds | 0 000 | 1

3 R8N 0.27 7T 00z 1.0% 0 54 a gon |
R B 058 | 1464 0 04 1 80 147 0 gpn |

4 | 2460 0.67 24 50 0 06 200 1 06 0 oo | o

5 | atso 148 | 3745 0.07 249 244 a TR

6 | 5280 | 208 | 5268 | 0.08 189 | 2183 3 foo )

z 1 LW-9015REAN

B
_-g A1 proce s s doos, m

10 oS osootsibotds1sniTs zoads a0 Else
5 | QICFH)
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Warm Up | Operation>> (B/E) system or module impedance test Back to Top

Back to Operation

Ak c D E F | ¢ | H I -l
; [Name]: [Mode]: Impedance
2y Td Twr RH TS T7 Phb Pmax Qmax | Frequency |Dmty cycle
3 it 5 % e = moHg | mmAg CF KHz %
gl 712 16.8 79.7 0.8 71.1 7515 | 5290 299
¥
& Ps dP Q Re P:Tr 'QsTr
7 | mmhg infg mombg ChM CFi omAg CFM
& 19 Q0748 10.3 0014 Q.50 4788 1.9 049
9| 68 | 02677 402 0028 101 8471 617 099
10 14.7 00,5787 gB.1 0047 1.50 12340 14.44 147
11| 246 | 09685 759 0057 2.00 13921 | 2450 196
12 376 | 14803 1165 | oom 7,49 17269 | 3745 744
13! 519 20827 52.8 0085 2599 15513 52.68 2893
14 W |
1= | 1] - 13
14 -

50 1

il 2 / g
18 E 40 - 03 g,
ST - 7 .3 [+
ol f P tg’ = RPM.Q| |
el % o v 04 &
37 - r"/ %

] e =
2 10 > 032
Fil o "'—// 0
25 000 050 100 150 200 3250 300 350
% Q(CFM)
27 i o
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Warm Up | Operation>> (C/F) offer air flow rate for system testing

(L] sepz MmE <
i Durmirmy Heater Contral Defintion
Offer Air Flow Rate & Dummy Heater Control Command oy 10
I | i a
Distput i oo =
Dimension {mm) &> 8000 xh3Z 3000 Sl Yl
= : TC=Tu-(Tl-Tuysc2
EHesistance - 20.00 Cifumy e :".‘.']p ¥ "p
ﬁ Sampling Time 3 10 Sec Re=(Tc-Tin)/Qe
Cl; o o Rh=(Tc« Tin )./ Gh
- 1270 &S 14.00 Ue{misec) = 471 .94 x Qa(CFM) # (2% b)
UCILEM) = LIC{rm/sec) ¥ 60/ 0.3048
I . % T e
[ =ﬂ| Tc 'r| - | Tin 'rt]||"| Qe "] oA T [ ST T
Tin TYpE | pimz
I| — Dumimy Heater (Watt)  Starl 5000 Step s 1000 Stop s 8000
Sl rocaTED r - -
Alr Flow (CERD Start =  5.00 Step T 500 Stop - 30.00
Alr fiw rate unit: Step Time (mir) = 20 (secid o
CFEM__|™ Cycle Times 2 1 Cycle Interval (min) 5 0
Hold delay time {min} = |
£ fs 5 ;
gl
Discard Back ' Pleit

AMCA 210-07 Wind Tunnel

Back to Top

Back to Operation
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Warm Up | Operation>> (C/F) offer air flow rate for system testing Back to Top

Back to Operation

BEN 2 pLe  PL5 [i:
e
Variable | =:: +n+ .'::
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Warm Up | Operation>> (C/F) offer air flow rate for system testing Back to Top
Back to Operation

LW-9015RSAN V7 AMCA 210 lon Gwin

- - : = o0 -100
Ps | 4P Q |QS8TP| T | Re | Eh | Pd Pd Ue | Mo |
| iy |[mmdq]| [CFM] | [CFM] | [C] | [CAWe] | [CAWH] | [mmdq]| [Indq] | [méec] | [LFM]
1
2
3 o
4 o
B =1
5
& |
[
8
g
10 . 0 06D
| 3 Qa(CFM)
Running Time | ' Runming | © 4 O Fig12/(TRC | Mame]
Td| 25 'C Tw 22 ‘¢ RH 500 %
Resistance Setting P Setfing | ieasdre Sectiunsg 7 gell 25 EEeREl| 25 e EE| 25 [
Etan% 200 | Step g 30 | Binp g 00 CEM Pmax; Qmax: Fb| 760  mmHg
MUrBER D.r'time:-.:-;," 1 Runting| 00  CFM 0.00 mmAig | 0.00 CE
Setting
Control Mode |Running| Start | Step | Stop
Offer Airflow Rate voltage | ¥ [/ 000 |[1zo0 [[To0 |[1Z00 N
Running| Start | Step | Stop k= oo ({2500 (|| 1oo || zs500 ‘ ‘ t t ‘
Py : :
Heater |wwatt| 0.00 | 000 | 200 | 1000 i . - - i
Flow Rate|CEwM 0.00 200 i il Revolution ram 0o [ 2omn | 2000 | 4000 New ‘ Run 'Pause‘ Stop “ Qult
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Warm Up | Operation>> (C/F) offer air flow rate for system testing

ESEa 0 % [ me [ ®h | P2 | 2a | me | me [
| [mmig)|[mmag]l (CEM] | [CMM]| ] |[(C0¥e] (o0WH]| frmin]| [ndq] | [mée=c] | [LEM)

§

EII Liwonisesan
: g A1 poo g s Jome
- [f oK

Back to Top

Back to Operation

= 1 1 I
50 15 100 125 150 195 00 15

uiCFM; (7]
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Warm Up | Operation>> (C/F) offer air flow rate for system testing Back to Top
Back to Operation
Eljllmwcl‘tlml - _OAFR_20070326_105536 xis =/ =4
S WED | #BE WRD @A) SAQ IRD EEQ ®EW HE@ T T - .8 x
R = W= AR R SN AR RSN W TN . Ll =12 =B I U K s s e -l
526 - £
£ | & [ & [ B E | F G AR | S - [ M | N[E

; Offer Air Flow Rate .
3 T4 Tw kH 5 7 Pb

3 T % T nmH

4 2190 | 1922 | me3 | 212 | 2L1S 750.5

4

& Ps | 4P Q Te Re Eh Fd e Tin Tu Tm
7 mmAq | mmag | cPM [ oMM | T T | T | mmAg dg | wmhec | LEM | T T i
&l I5 157 | 500 | 01416 | 6045 0,481 0,573 02 0,024 (1,49 o7 2193 | 6104 0

o B2 6i4 | 997 | o283 | 505 0,35 0,408 1.20 0.0472 0.0¢ 193 2192 | 214 0
0 172 16 1499 | 04245 | 4664 0,30 0,350 Lo .0756 1.47 290 2100 | 482 0

T IET 22 | 1997 | 05654 | 4444 0,27 0,376 280 0.1102 196 386 212 44 0

2] 487 | sl | 2501 |ommes | 40 0,25 0292 385 01516 246 434 2206 | 4440 0
13 600 | exo | 2o | osese | 4w 0,242 0.273 .08 00,2000 2.04 578 244 | 4334 0
—:‘é- |--—ma=:r‘cm=]mcma —— P -0 |

-]ﬁ- [0 B} 1 &.00

17 0.5 k\ 5w

15 0,40 Y v

] 7o i i

o) % 030 = 3.00 E

31 3 0325 _,-'f" {.m E

) 020 —

23 nis 1.-1-'"-". - - b

a4 010 0.00

o 500 000 LS00 2000 2500 3000 3500
2 Caal CFRD
% ' v
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Outgoing Inspection | Traceability

Back to Top

rrrrr

Illlllﬁl"lfll'lf|ii L

L

The quality of our thermometer, pressure, electrical meter (voltage,
current, fan speed) will be approved by a third party (SGS) under
supervision of Chinese National Laboratory Accreditation (CNLA)
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Outgoing Inspection | Traceability Back to Top

AMCA 210-99 Wind Tunnel
Flow Calibration Process
in National Measurement Lab (NML)

Standard air flow rate Parameter measurement Air flow rate
provided by NML [ Barometric pressure »| measured by AMCA
(Qs) Nozzle pressure wind tunnel
Air temperature{ WB / DB) (Qm)

Calibrate each nozzle Indicated

Nozzle Full Scale (INFS)
of high, medium, low flow rate
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Outgoing Inspection | Traceability Back to Top

AMCA 210-99 Wind Tunnel
Flow Calibration Process in NML

7 PL.

™
-1

P

A

P
|
1
i
1

Standard flow source
provide by NML e

Qs D>

o

T A ——
EEAmEmEiE

L
|
|
|
|
|
|
]
|
|
|

— —— g e w= ] et e w0

d : L /Jl"untili:ar;j blower

P AP
Adjust auxiliary blower, let Ps7=0 Flow measurement Qm

Qs - Om
Qm

Relative error =

Wind tunnel calibration Scheme
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Outgoing Inspection | Traceability

Comparison of measurement by NML

with other laboratories

Back to Top

Max Fow Rate (n¥h ) Gas Accuracy (%) laboratary Country
1.8<10¢ air #).28 NML Taiwan
36 air +#.03 NI Netherland
5000 air H).11 NIST USA
7600 air #.08 CEES USA
130 air +#0.03 CEES uUSA
1.0=100 Natural gas H).25 Gaz de France France
2500 air 0.1 PTBE Germany
2 0x10¢ air H.2 Cil Japan
36 air H).2 KRISS Korea
5.7510F Natural gas +H).25 KMTL Nomhway
1.2x10¢ air H.2 NEL United Kingdom
1.5<10F Natural gas .5 BGC United Kingclom
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Outgoing Inspection | Traceability Back to Top

PLEE FLﬁE
1 L—L4

Single Nozzle Calibration A |

; % o e 1;:

p Single nozzle flow range Air - “:\—i—-u
e 4 Flow /i “—_‘_11I‘-L
INFS high flow rate e il

Standard flow
Measure point

et

INFS medium flow rate

1@onpsuel} ainssaid 9,

INFS low flow rate

50 100
% flow rate
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Multi-Nozzles Calibration

& Combine each nozzle calibration results plotted against the whole range flow rate
%1\15

Flow range of multi-nozzles

[ 1
¥

N4

g th}

&

\

Single nozzle calibration

N1

w

Flow rate
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Outgoing Inspection | Traceability Back to Top

Calibration Report-1

Calibration test result in NML. It provides the correction between standard
flow and measurement data. These data can be traced for future calibration.
Model: LW-9185 BOOCFM AMCA Wind Tunnel calibration data date: 061 6/2006

Measurement data Standard flow and wind tunnel flow
Gkl measurement comparisun
- - = :._F‘ﬂ::l f-?g.? % ; i :%LE flow measurement in sum of each nozzie E"“t
gs| B | gi | B5 | sg | o822 cachnozde | at-omtamz-ams | 37008
diameter dP Pb T5 Os Omi | Om2 | Om3 at e
mm mmAgq | mmHg T m¥h m3h m”/h CFM %
1 3120 | 7473 26.7 17.891 | 18.0 18.0 | 1059 0.6
2 31.20 T47.3 26.7 17.891
3 31.30 7473 26.7 17.887
L] 72.80 T47.2 26.7 27.449 27.6 27.6 16.24 0.5
17
5 72.70 7472 26.7 27.442
& 72.60 T47.2 26.7 27.433
7 121.20 T47.2 26.6 35 844 356 35.6 2095 -0.7
B 121.30 7472 266 35.910
8 121.30 7472 26.6 35940
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Outgoing Inspection | Traceability Back to Top

Calibration Report-2

10 2.8 7472 27 | 23887 81 | 178 239 14.07 0.1
11 0.0 7472 267 | 23914
12 0% 7472 267 | 2383
13 10 70.80 7472 268 | 3s8: 83 | 772 3.5 21.48 0.1
14 + 70.80 7472 266 | 385%
15 17 T0.85 7472 266 3653
18 17.70 7471 268 | 47298 120 | 381 47.1 T 0.4
17 17.95 747.1 26 | 47498
18 118.15 7471 26 | 475%
19 2.00 747 266 | ss2es | 883 883 | =& -0.1
20 2.10 747 266 | 85512
21 30.20 747 266 | 55608
22 70.00 7469 266 | ®844s2 | B4B 848 | 499 0.4
23 30 70.40 74639 266 84,897
24 70.40 7469 268 | 8507
25 121.50 7463 269 110885 | 1118 1118 | 580 0.8
26 121.50 7469 269 | 11199
27 12158 7469 269 | 112291
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Outgoing Inspection | Traceability Back to Top

Calibration Report-3

28 19.90 7468 268 142089 | 1414 1414 | 8323 -0.5
= 20.00 746.8 2638 142,631
0 20.00 746 8 268 142.855
31 61.95 7468 269 250718 | 2808 2506 | 147.50 0.0
@ 53 &2.00 746.8 269 251,451
= 61.90 7468 269 251.485
34 125.00 7468 268 6501 | 3869 3859 | 209.48 -0.2
* 124,85 7468 268 86212
=% 124.70 7468 268 356.023
37 20.65 7468 268 ‘5748 | 3838 3%3s | 21418 -0.5
1 20.60 7468 268 365.300
= 20.60 7468 268 364,864
40 65.10 7468 267 845402 | 8479 g478 | 381.34 0.4
M 84 65.00 746.9 267 644,682
42 64.90 7468 267 844278
a3 122.00 746.9 26.0 g78538 | 8863 8863 | 52168 0.9
a4 122.00 T46.9 260 g78.364
a5 122.00 7468 26.0 878.234
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Original flow impedance - # 2

Long Win provides the orifice
plate to create original flow
impedance curve.
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Outgoing Inspection | Traceability Back to Top

Traceability

1. Schedule the calibration for thermometers,
pressure meters and electrical meters

2. Schedule the wind tunnel flow calibration
and validation in third party lab

3. Tracing the wind tunnel flow impedance
data with the original database
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Outgoing Inspection | Traceability Back to Top

Traceability

Long Win provides the orifice plate to measure flow impedance curve for tracing.

4

Q
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Outgoing Inspection | Traceability Back to Top

Repeatability

Result of a fan (12025) performance test for 35 times

Flow test data:

1100F7 11077 110.90 11146 11071 110,52 11071 110064
110,77 110,90 110.83 11096 110.96 1077 111.15 110.96
110,96 11027 111.08 1026 I 10,85 T11.33 11096 11115
111.02 110,90 110.58 11052 110.83 110.71 110,71 11045
110.64 110,71 110.64

Q max variance=(111.46 - 110.83) /110.83 = 0.67 2§

Pressure test data:

s G0 6.70 6.70 6.72 6 A 6.71 G F
s S = £, 5 .52 6.7 00 s G, rG
B3 6.7 G, i G751 6.7 03 g.72 G.76
g6.73 675 G.73 G.70 G.75 6.72 6.73 8.7
6.74 6.74 G.71

P max variance=(6.77-6.72)/6.72 = 0.74 9%,

Max varlance: Max[X-X_bar] I X_bar
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Back to Top

Features Y% 2 in 1 Combine AMCA 210-99 Fig.12 & Fig.15
v¢ System Control Automatically
v< Equipment Accuracy Certificate
¥ 5 Mode Fan Performance Curve Test
<2 STP Conversion
<% Multi Fan Performance Curve Test
v¢ High Ps Fan Performance Curve Test
v System Impedance Curve (SRC) Test
Y% Thermal Module Performance R-Q Test Automatically
7¢ QC — Cpk Test
v QC — Operation Point Check
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Back to Features

2in1
Combine AMCA 210-99
Fig.12 & Fig.15 Two Structures
PL1 FL2 PLT L
I el LoaEntyl
! |r.m-— | MIN.L | 151N, =035 [N, L n2M
L 3 | ’u‘“ ns:- 5] ::.::i'rll:‘m: MEANE i
| | | 1] L
r-'«:.e'mg-_ - l b b ]
| : S T II S| (| Y | : N v
£ BRLH o L e
'i'": i | A BLE f I
i :f?ﬁfj SUBPLY SETTLING | HLF T
B EVITEM MEANZ ] SETTLING
. o U MLEANS
5|;r'rum‘

MEAHE

AMCA 210 Flﬂ.1 2 QOutlet Chamber Setl.lp MulthIE Mozzles in Chamber AMCA 210 FIEUI’E 15 Inlet Chamber Setup Multiple Nozzle in Chamber
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Back to Top

v System Control Automatically

* Auto Change Nozzles

* Auto Switching Ps

* Dynamic Scanning and
Optimize Testing Parameters

* Good Gauge R&R
(Repeatability and Reproducibility)
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| Back to Features |
v¢ Auto Switching Nozzle Open & Closed
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Back to Features _
v¢ Equipment Accuracy Certificate

LW=BISRSAN Ay Flow Hale & F'-'r;:_-.!r-_g-irl:l_wi—.ul_____:r._ ]
ot | I TR O [ ] [
L ] - = - - -
o sev
[P B T
e Bl ) e
L ] e @ =1
T T
17 ) 7T {0 [ T (P (7 T S T e
1725 e | E
EJ"F i'i-l‘-l’i'lfltl" e
PP N S | " | | | 4 ——
= o

All meter will be approved by a third party (SGS).
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v¢ Equipment Accuracy Certificate

Flow Calibration Process in NML

PLT FL..'? ll"L..E
]
1 [
i 1|
Standard flow source A S .
provide by NML | | i
S— I I {4
- ' £
Qs 2| | | i ]
e | I Qm

Auxiliary blower

ﬂ
Ps AP

Qs - Om
Qm

Relative error =

NML: National Measurement Lab
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v¢ Equipment Accuracy Certificate

Traceability

F

Q

1985 %

AMCA 210-07 Wind Tunnel £, 4w Frwad & Foet



Introduction | Principle | Operation | Calibration | Features | Model

Back to Top

Back to Features

<% 5 Mode Fan Performance Curve Test

Constant Vaolt

W

Cpk

_onstant FFM ‘

Diperation Foint Check
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¥ 5 Mode Fan Performance Curve Test

Constant Voltage / PWM Constant RPM
16 ¢ < 6000 £ 1 4000
14 I_:‘*-_— . 1w 6 3 s - = e 1 3500
12 i = 5 '-\1., 3000 2
310 [ deu %4 O | 2500
& 3 k\ 000 & 8 N { 2000 &
4 ™, g &7 i
2 \\ 1 2000 . \\ ] Mg
4 £ : \\ 4 1000 &
5 q < 1000 1 =R
\ '
i \ i ( * [l

0.00 200 4.00 6.00 800 0.00 2.00 4,00 600 8.00
Q(ckmn) ) (chm)
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<% 5 Mode Fan Performance Curve Test

14

&0

PWM Digital Control Al
Duty 50 % ;
Freg. 100 / 200 / 300 Hz

PWM Analog Control
Freq. 25KHz ;
Duty 30/60/90 %

50

10 F

=
=

P STP (mmAq)

0 20 40 60 80 100 120 0 20 40 60 80 100
Q STP(CFM) Q STP (CFM)
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<% 5 Mode Fan Performance Curve Test

4.5 4500
Test Fan Op.

4 ______,.___-—-‘""'l\‘_\ 4000 :
L3 S~ e 3500 Ps 2.69| mmig
- 3 \"-\ 3000 Q 9.97| cr
é 25 \\ 2300 o] Tarque | 2062 | z*m
E: 2 » 2000 ::5 Input P 2.39 | Watt
@ 15 ——  Target o’ 1500 = | Fanbpur | 0.80 | Wt
Ry Operation Point \t Motor EFf. | 33.28 | %

1 — 1000 FanPsEff. | 15.58 | %

0.5 500 Owerall Eff.| 5.18 %

0 0

0.00 500 10,00 1500 20,00 2500 3000 3500 40.00
Q STP (CFM)

1985 .
@ﬁﬁ
AMCA 210-07 Wind Tunnel £, 4w Frwad & Foet



Introduction | Principle | Operation | Calibration | Features | Model

Back to Top

Back to Features

¥ 5 Mode Fan Performance Curve Test

Different Kind of Fan Test.

F 1985 -
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v¢ Fan with Heat Exchanger Performance Test

1985 %
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¥ 5 Mode Fan Performance Curve Test

AMCA 210-07 Wind Tunnel

sl oind & Bt



Introduction | Principle | Operation | Calibration | Features | Model

Back to Top

Back to Features

¥ 5 Mode Fan Performance Curve Test

AMCA 210-99 Fig.12

Chamber

7 1985 W‘

Fandamental Forward & First

AMCA 210-07 Wind Tunnel
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Fan Aerodynamics
Performance Test

Back to Features

2000 RPM
Pstp Qg1p Torque N
mmAq CFM N-m RPM
72.25 0.00 10.220 | 1995

57.72 1369.73 9.300 1999
44.26 2728.86 8.520 2003
30.84 4420.32 7.860 2006
24.66 5700.39 7.970 2006

0.06 8662.61 7.260 2009

s =

=

&

sate Presne (i)

B oo

QCEM)

F 1085 %
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<2 STP Conversion

Parameter 1 : Test Condition

Test Condition

Td Tw EH I5 I7 T8 Fb FPmax Qmax
© T % T = T nimg’ |oumhg | G| SO
Dry-Bulb | Wet-Bulb Eelative Plane 5 Plane 7 Plane 8 | Barometric
Temperature | Temperatore | Hwnidity | Temperatore | Temperator | Temperatore | Presse

21.5 | 9000 | 9

Test
203 1583 g2k5 201 202 201 7455 207 g4 .11 Condition

2[]_[] 140 5[]_[] 200 200 200 ?6[]_[] 7l o a1.99 STP

|, Temperature (Td) variation from 5 to 30 °C Deviation| O 20

2. Barometric (Pb) variation from 0.95 to 1.05 atm Deviation| |{) ()%

3. Both Temperature & Barometric vanation Deviation | 2{), 1%
Axial FAN 8038 - AMCA 210 Fig.12 Setup, ( Standard Temperature and Pressure)

Installation Type B, Constant Voltage DC 12V

1985 .
@ﬁﬁ
AMCA 210-07 Wind Tunnel £, 4w Frwad & Foet



<2 STP Conversion

Ps dPsq Pgrp | Q srp
mmAq | nAq | mmAq | CMM | CEM | mmAq | CEM
294 | o6 29 o0 | 000 | 314 000
140 | ooss | &9 | 0298 | 1052 | 150 | 1052
000 | oo | 380 | o064 | 2379 | 000 | 23.9

Introduction | Principle | Operation | Calibration | Features | Model
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From Test Condition convert to Nominal Values (STP).

STP: Standard Air Property is Air at

(Td) 20 'C Temperature,
(RH) 50 % Relative Humidity,
(Pb) 760 mmHg Barometric Pressure.

1985 .
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|
< STP Conversion e

Parameter 1 : Test Condition

Blower 6010 .
Test No. Pmax Qmax Input Volt Same Fan, Same Wind Tunnel,
mm &g CFId Violt
1 1140 <o = 00 Constant Voltage Input.
5 10.00 4.59 5.00
5 10.34 130 c 00 Not Sure Get Same Result
1400 Fe—— ] 6000
1200 . 1 5000
1 =S ‘ ; <
& ~ 44000
2800 QQ: 3
% 6.00 Q\ 1300 &
B R S
S 400 SN T 2000° [
§ 200 \\;\:\ =1 1000 E
0.00 \ 0
0.00 100 200 300 400 500 600
0 (CFM)

1985 %
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< STP Conversion

Parameter 2 : Installation Type

Report Info.
Froduction Name: OO0 Axial fan Date: 2008/1428
odel Name: 12HDE Laboratory: Long Win
Production size: 2038 {mm) Test Number: 97001
Impeller Tip Diameter: 75 (i) Curve by: Eric Feng
Inlet Hrea:_ £l (cm2) Test Setup:|  AMCA 210 Fig.12
Ontlet Hrea:_ £l (cm2) Installation Type: Type &
Accessary: Chamber Corss-gection: 1024 (sz)

AMCA 210-07 Wind Tunnel

1985 %

Fandmenial Forward & First
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< STP Conversion

| |
| |

FAN FAN

J

N —

Type A Type B Type C Type D
Free Inlet, Free Inlet, Ducted Inlet, Ducted Inlet,
Free Outlet Ducted Outlet Free Outlet Ducted Outlet
. | E
NZECHEE y
’ E I vam’im.z

1985 %
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| Sasico Foatres
< STP Conversion

71.50
A
= A\
6.00 AN |
g S
N— \\
E 450 % —— P‘Q A typE |
g \\ —~—P-Q B type
EJ.. 3 .00 \\\"\ P QCtrpe ||
o R&
o s
§ 1.50 -
3 AN

0 15 30 45 60 73 00 105

Q (CFM)
1985 WA}?

AMCA 210-07 Wind Tunnel £, 4w Frwad & Foet
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|
< STP Conversion

Fig.12/15 8038 DC12V with Type A

25 - 000
4 5000 AMCA Wind Tunnel
20
4 5000 S
)
3 15 1 4000 = |~ Figl2-PQ-withont duct
= g —— Figl 5-PQlwithout duct
& S Wi | ~=Figl 2RPM-without dus
& 10 7 3000 8 | Figl S RPMowithout dug
{2000 &
5
T\ 4 1000
0 0

0 10 20 30 40 50 o0 70 80 90 100
Q (CFM)

1985 %
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< STP Conversion

Comparison Methodology

1. Check Same Installation Type.

2. Convert PQ Curve from

Test Condition to STP Condition.

3. Convert PQ Curve to Assighed RPM by Fan Law.

1985 .
@ﬁﬁ
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< STP Conversion

Test Condition to STP Condition.

Assume Fan constant RPM, Nc =N  at Different Condition

N K
QCZQ( Cj( p) Q./P.. :Nominal Val
N Kpc ominal values
F.=F.—-F,
N Y k N Y
:})t( Cj ('DCj P _PV( Cj ['OCJ From AMCA 210-99 Eq. 8.59~8.62
N P Nk, N o,

1985 %
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¥¢ STP Conversion e
Td Tw RH T5 7 T8 Pb | Date: 2008/3/13
e G % T T T mmHg Laboratory: F. W3 Long Win
238 204 737 239 242 238 760.5 F Test Number: SN927"3
19.7 165 72.1 19.3 19.2 19.5 7426 | LongWin | Curmeby; Briclens.
Test Setup:| AMCA 210 Fig.12
[nstallation Type: Type &
20

[—y
I

——Lab. A STP |
——TLab. B STP |

Ps (mmAqg)
[—y
=

n

O (CFM) O (CFAM)

1985 .
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< STP Conversion

|
i

Orifice Plate SRC Test '
J_ or i II
?0 g m
60 Lo Test Condition
e S Yy /A
g Hone— Ghinalal e
= — Taipei Lab
DD et e e
i 7 i [ AU N .S A —
R e e
0 - o
0 10 20 30 0 10 20 30

Q(cfm) Q(cfm)

1985 .
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(cm™

Test Report (1-4)
Test Condition
Production Name: Diate: 20085719
Model Mame: Laboratory: Long'Win
Froduction size: {mm) Test Number: 3546
mpeller Tip Diameter: {rmnm) Curve hy: Eric
Inlet &rea: 144 (cm2) Test Setup:| AMCa 210 Fig 12
Ctlet Area: 144 (cm2) Installation Type: Type &
ACCEsRaTy: Chamber Corss-sectional Area: 9216
STP: Standard Alr Property is Adr at (Td) 2077 Temperators, (RH) 50 % Relative Huroidity, and (P 760 mooH g Barornetric Pressw
Td Tw EH TS5 T7 T8 Pb Fmax Qmazx
i b5 g E ! E ! E mmHeg | mmag CFId
28.1 242 TG 29.2 287 238 740.9 685 94.08

AMCA 210-07 Wind Tunnel

1985 %

Fandmenial Forward & First
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< STP Conversion

Test Report (2-4)

Row Data
Rotar
Ps dp Q Pstp Qstp 4
Speed
mm &g in & mm &g Chidd CFM mm &g ind&q Chidd CFid EPH

£.88 0.271 B.o4 (.000 .00 .31 (.29 (.00 (.00 2380
£.58 .2549 12.10 0.271 9.57 £.99 .28 0.27 9.57 2082
.10 0.240 4743 0.521 15.38 £.48 .26 .52 18.38 2694
201 0,197 112.26 (.503 28.36 0.3 0.21 (.80 28.36 2814
4.01 0.158 3861 1062 37.51 4.26 0.17 1.06 37.51 2892
2.94 0.116 60.35 1.331 46.99 3.12 0.12 1.33 46.99 2975
2.94 0.116 82.65 1.586 0602 Sl 012 1.59 0602 2864
2.64 0.104 119.86 1877 0027 2.51 0.11 1.85 66.27 2722
211 0.083 458.14 2.119 7452 228 .09 212 7482 2714
113 0.044 6089 2354 54.21 1.20 .05 2.38 84.21 2770
0.01 (.000 75.94 2.664 94.08 0.01 0.00 2.66 94.08 2845

1985 %

AMCA 210-07 Wind Tunnel £, 4w Frwad & Foet
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< STP Conversion

Test Report (3-4)

Row Data
Coverage Factor k=200, Frobability 95%
R S T X % Volt | Power | Air Comp. Ps Q
F - Current | P £ P Pt Ft Eff. 3 :
91 volt | volt | volt | Volt ¥ |z Current| Factor |Deusity|  * Factor Uncertainty | Uncertainty
Hz | Wolt | Volt | Volt | Volt | Amp. | Watt.| VA PF kgfm3 mmaAgmmag| Kp % +0y [tmmAg % | +CFM

60 [220.0 |220.0 |219.8 [380.9 | 0113 182 | 2486 |0.732 [1.128 |0.00 |688 (09998 | 12 |1.16 [0.079]1.42 | 0.000
60 (2200 2200 2198 [380.9 | 0109 177 | 2398 |0.731 [1.128 |0.01 659 (09995 | 16 | 1.16 [0.076 1217 | 1.164
GO 2200 2200 (2198 [380.9 | 0107 (172 | 2354 |0.730 [ 1128 | 002|612 (09995 | 30 | 1.1V 0071|357 | 0.636
60 [220.0 |220.0 1220.0 [380.9 | 0105 | 168 | 23.10 (0727 [1.128 |0.05 |5.06 |0.9998 | 39 |1.19 [0.060]1.97 | 0.560
60 2200 2200 |219.8 [380.9 | 0104 (163 | 2288 |0.712 [1.127 |0.09 [4.10 (09999 | 44 122 [0.049] 162 | 0608
60 [220.0 2200 2200 [380.9 | 0102 (160 | 2244 (10713 [ 1127 004 [ 3.08 (09999 | 4.2 131 [0.039]1.50 | 0,706
60 [220.0 |220.0 |219.8 |380.9 | 0.104 (166 | 2288 |0.724 [1.127 | 019 |3.13 |09999 | 49 133 [0.039]1.46 | 0818
60 [220.0 |220.0 1220.0 [380.9 | 0107 | 173 [ 2354 |0.734 | 1127 027 (291 [09999 | 5.1 142 0038 [ 144 | 0.954
60 2200 2200 |219.8 [380.9 | 0108 (173 | 2376 (0728 [ 1127 035 |246 (09999 | 49 164 [0.035]1.43 | 1.070
60 [220.0 2200 |219.8 [380.9 | 0106 | 17.] | 2332 |0.733 [1127 044 [1.57 (09999 | 36 270 (0031145 | 1.200
60 [220.0 |220.0 |220.0 [380.9 | 0105 (168 | 23.10 (0727 [1.127 | 055 [056 (10000 | 14 0.022]1.42 [1.338

1985 %
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Test Report (4-4)
Chart

8.00 3500

| L _ |
600 == \\ ] 2500
5.00

=
T s =~
= \ {2000 =
< 400 >
3 e 1 1500 =
B 3.00 - z
I \
200 u L
0.00 0
000 2000 4000  60.00  80.00  100.00

O _STP (CFM)
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<< Multi Fan Performance Curve Test

Up to 7 Fan.
( Amp. / Volt. / RPM )

1985 %

AMCA 210-07 Wind Tunnel £, 4w Frwad & Foet
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<< Multi Fan Performance Curve Test

Parallel Series

7 1985 -
Lpseg Wi
AMCA 210-07 Wind Tunnel 4 i fowad & Fost
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< Multi Fan Performance Curve Test

Pste Qste | Fan-Speed | Fan-Volt | Fan-Amp | Voli2 ‘ AMPZ‘ RPMZ2

IO g CFh EFM Volt Amp |
40.11 0.00 31867 11.99 0671 12.06 044 29891
3728 2.20 32576 12.00 0639 12.06 043 29921
3592 4.73 31325 12.00 0615 12.06 045 28784
35.53 £.53 30526 12.00 0.599 12.05 047 27532
3504 9.138 32658 11.99 0647 12.04 049 26762
34.94 11.21 32643 11.99 0.656 12.04 050 Z6028
33.09 13.64 32261 11.99 0663 12.03 0.51 25123
3504 15.51 31269 11.99 0671 12.02 052 24495
30.55 17.71 30666 11.99 0,695 12.02 0.53 24220
2342 19.90 30501 11.99 0.690 12.02 0.53 23897

45
.
Fan1 Fan2 - ‘3“5) S~ . 7
—. |
test1 12V 12V E 30 g ol u\\ +¥est2_
L 25 est3_
test2 10V 12V Z 20 NN
= s \\
test3 12V 10V 2 10 w
n 5 R
0 N

0.00 5.00 10.00 15.00 20.00 2500 30.00 35.00
Q (CFM)

5 -
gwg, W
AMCA 210-07 Wind Tunnel “eefi s . gy >
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<< Multi Fan Performance Curve Test

z
LW-9240-3 Fan Tray Measurement Apparatus

RPM '!U

08 : WO 0202 w20

= &

ﬂ'nm . @EE@

£ sy

" gens 1isY
X111

- 0s08 1080
eNEEE

F 1085 %
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¢ High Ps Fan Performance Curve Test

Ps up to 200 mmA(q

1985 %

AMCA 210-07 Wind Tunnel £, 4w Frwad & Foet
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Static Pressure (mumbg)

Without Throttle Device

45 i__ = BOO0
15 | _\_"01\\&:--,_ VP
el '\ 5000
25 F
A =+ 4000
20 r
15 | = 3000
10 + 4 2000
s \"-k 1 1000
0 \— 0
DO 500 1000 1500 2000 2500 3000

Q (CFM)

Test Fan Speed (EPM)

Back to Top

v High Ps Fan Performance Curve Test

With Throttle Device

45 g 7500
S
Ll s S, s Y 1 8500
> -\—\__.___- .
"E;' 35 i *‘h—h’_aﬂ a—p | =200 g
E A \.\ 1 4500 3
g 25 ‘\ i
& 4 3300 e
? 20 =
% s \ 1 2500 ﬁ
5 \ -4 300
] i +— 500
000 500 1000 1500 2000 2500 3000

Q2 (CFM)

AMCA 210-07 Wind Tunnel
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.- System Impedance Curve (SRC) Test

System Performance Curve

40
: //
= 30
g 2 —-u—_____hh“"ﬁ"-\\ vl
|
& 20
T 8y P
]
£ 15 (o
r \\&
& 10 J/ﬂ////ﬁ \\&\
5 /r \
0 .
0 100 200 300 400 500 600

Air Flow Rate Q_sTP (CFM)

F 1985 .
@;@@
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v¢ System Resistance Curve (SRC) Test

outzide grille

=

Vortex diffuser fire dampers

ot 2° & T

Circular air ducts Siencers Ajr dampers Adr fitters

1985 -
@;@@
AMCA 210-07 Wind Tunnel £, 4w Frwad & Foet
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¢ SRC : Duct Pressure Drop Test

1. Straight
2. Bend

3. Converge
4. Diverge

F 1985 -
Lpseg Wi
AMCA 210-07 Wind Tunnel 4 i fowad & Fost
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v¢ Offer Air Flow Rate Automatically
v¢ Thermal Module R-Q Test Automatically (Option)

1.00 5
«R vs 0 /
0.80 i 4
4
2 \ 7

R(eC/W)
V.
hV4
f\
dP(mm:u}

040 ——— L
0.20 /’./ 1
w1 dP vs Q
0.00 (}
0 2 4 6 5 10
Q (CFM )

F 1085 %
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¢ QC — Cpk Test

|Engineering Specification
= B g 2 e s JE, |
product spq 23 0896( 272743( 264200 0114 2 S
+ Tolerencd 092445 006015| 236424 017102 Flowr rate G ‘ ' ‘
- Toleremcd 092445 006015 236424) 017102 3 |
T3L 24014 278758 267173 028502 o B " =
LSL 22.1651) 266748) 2R24.44] 0057 2T b6 2304 2323 ZEA 236l IED
Actual Data
& E C D 20
X bar 22089 27743 2e47 07 0114 15
Zigma 031265 002024 700535] 005734 Ps (pressure) 10
Median 22029 272 2646 0142
Mode #N/A 272 2645 0142 .
Max 2377085 28| 28835 0.147
o o 57Ea nhal 930 0 270 272 274 235 277 179 2Bl
1 Sigma | 234022 274777| 265507 0.17154 =0
UCL 2 Sigma | 237149 276811| 266307 022068 )
2 Sigma 3 Sigma | 240275 278845] 2671.06) 028752 ey e
1 Sigma | 227709 270700 263902 005616 EFIi A \
LCL 2 Sigma | 224043 268675 263103 -00017 F
% Sigma 3 Bigma | 221516 26664 262309] -00595
CF 008561 093561 093541 0035461 2643 2650 2657 2664 2672 2679 26RG
CPL 008561 093561 094341 0035461
SPC CPrO 008561 093561 1.02731| 00835461 =0
2. CP 008561 093561 094341 0035461 gg
Ca -3 8E-15 0| -00428( -2E-14 Current (&) 15
Cpk 003561 093561 ( 0943411 003561 10
5
|:| L - n - L
00l2 0037 006l 00BE 0010 0135 0159

1985 %
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v QC — Operation Point Check

4.5 —I/—.K 4500
+ 2 4000 Test Fan Op.
» __._,_...-l""'—.-— ‘k"--..____.___,. b p
= ke '
I \\\ 3000 Ps 269 mniq
S 2 \ 2500 R Q 9.97| CFRM
a2 + 2000 &
S 15 | B i 1500 = e L a0ba |, ok
“l e - -
Ry 1 Operation Point \t 1000 Input F 2.39 | Watt
) ] Fan Input | 080 | Watt
03 200 Momr EF. | 33.28 | %
0 0 Fan P Eff. | 15.58 %
0.00 500 1000 1500 2000 2500 3000 3500 40.00 Overall EFf.| 5.18 a,
Q STP (CFM)
Operation Point Setting 2.30 nmumAgq 12.00 CFM
Test Fan Performance 1.98 mmAq . 12.05 CFM
Ps = Op.

- (Op.-Uncertamty) > Ps s 77
Al
AMCA 210-07 Wind Tunnel %,;
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1. Basic Specifications:

Model Air Flow Rate Overall Dimension
(CFM) W x LxH(M)
9014 0.2~18 0.6x3x1.6
9081 1.6 ~ 60 0.6x3x1.6
9015 2.4 ~ 250 0.85x3.6x1.8
9185 5~ 1500 1.2x4.6x1.9
9120 100 ~ 5000 26x7x2.3
9293 230~ 3805%°gMM 3.0x 10 x 2.6

1985 .
@ﬁﬁ
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Specifications:
1.Air Flow Rate Range: 0.2 ~ 10 CFM.
2.Nozzle Definition:

Dimension Air flow rate Accuracy
NO. mm min. | max. | % INFS
1 3 0.20 0.64 3.5
2 4 0.32 1.15 3
3 3 0.87 1.80 2.5
4 6 1.26 2.60 2
3 8 2.25 | 4.66 1.5

INFS is the full scale of designated nozzle

3. Power source: AC 220 V - single phase » 3A.
4. Overall dimension: 0.6 (W) x 3 (L) x 1.6 (H) M.

F 1985 -
Lpseg Wi
AMCA 210-07 Wind Tunnel 4 i fowad & Fost
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Basic Specification | 9014N-RSAN | 9081RSAN | 9015RSAN | 9185RSAN | 9120RSAN | 9125RSAN  Back to Top

Specifications:

1.Air Flow Rate Range: 1.6 ~ 60 CFM.
2.Nozzle Definition:

Dimension Air flow rate Accuracy
NO. mm min. | max. | % INFS
1 5 1.5 1.8 3.5
2 6 1.7 2.6 3
3 8 2.5 4.6 2.5
4 14 4.5 14.4 2
5 24 145 | 42.6 1.5

INFS is the full scale of designated nozzle

3. Power source: AC 220 V - single phase > 3A.

4. Overall dimension:
0.6 (W)x3(L)x1.6 (H) M.

F 1085 %
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Basic Specification | 9014N-RSAN | 908 1RSAN | 9015RSAN | 9185RSAN | 9120RSAN | 9125RSAN  Back to Top

Specifications:
1.Air Flow Rate Range: 2.4 ~ 250 CFM.
2.Nozzle Definition:

Dimension | Air flow rate | Accuracy
NO. mm min. | max. | % INFS
1 8 24 4.6 3.5
2 14 4.5 14.1 3
3 24 13 41 2.5
4 34 26 83 2
5 42 40 127 1.5

INFS is the full scale of designated nozzle

3. Power source: AC 220 V - single phase > 5A.

4. Overall dimension:
0.85 (W) x 3.6 (L)x 1.8 (H) M.
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Basic Specification | 9014N-RSAN | 9081RSAN | 9015RSAN | 9185RSAN | 9120RSAN | 9125RSAN  Back to Top

Specifications:

1.Air Flow Rate Range: 2.9 ~ 800 CFM.
2.Nozzle Definition:

Dimension Air flow rate Accuracy
NO. mm min. | max. | % INFS
1 10 2.9 7.2 3.5
2 17 6.6 20.9 3
3 32 23 73 2.5
4 953 63 202 2
) 84 160 509 1.5

INFS is the full scale of designated nozzle

3. Power source: AC 220V » 3 phase » 20A.
4. Overall dimension:
1.2 (W)x4.6 (L)x1.9 (H) M.
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Introduction | Principle | Operation | Calibration | Features | Model

Basic Specification | 9014N-RSAN | 9081RSAN | 9015RSAN | 9185RSAN | 9120RSAN | 9125RSAN  Back to Top

Specifications:

1.Air Flow Rate Range: 40 ~ 5000 CFM.
2.Nozzle Definition:

Dimension Air flow rate Accuracy
NO. mm min. | max. | % INFS
1 24 20 42 3.5
2 42 41 131 3
3 53 66 209 2.5
4 62 90 287 2
3 72 121 388 1.5

INFS is the full scale of designated nozzle

3. Power source: AC 220V » 3 phase » 20A.
4. Overall dimension:
26 (W)x5.2(L)x2.3(H)M.
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Specifications:

1.Air Flow Rate Range: 50 ~ 8000 CFM.
2.Nozzle Definition:

Dimension Air flow rate Accuracy
NO. mm min. | max. | % INFS
1 40 50 119 3.5
2 70 115 367 3
3 90 188 600 2.5
4 110 282 898 2.5
3 130 395 1256 2.5

INFS is the full scale of designated nozzle

3. Power source: AC 220V » 3 phase » 30A.
4. Overall dimension:
26 (W)x7(L)x2.6 (H)M.

1985 %

AMCA 210-07 Wind Tunnel £, 4w Frwad & Foet



Introduction | Principle | Operation | Calibration | Features | Model

Back to Top

Specifications:

1.Air Flow Rate Range: 230 ~ 30000 CFM.
2.Nozzle Definition: ¢ 145 mm X 20 pcs

3. Power source: AC 380 V » 3 phase > 100A.
4. Overall dimension:
3.0 (W)x10 (L) x 2.6 (H) M.
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Application

¥% NB Thermal Design
-~ Server Thermal Design
— Power Supply Thermal Design

~ Car Radiator Thermal Design

— Range Hood Airflow Design

-~ Application Summary
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Application ==
) : Back Application

-~ NB Thermal Design
Step1 : -

*
Worst case o

Define mini air flow rate 0.60 ] R vs Q
Ei \\M‘“Ma
7 040 — |

NB 0.20

Power ON J
AMCA 210-85 Fig 12 0.00
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Back Application

-~ NB Thermal Design
Step2 :

60
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Flow Impedance

Static Pressare (mmAg)
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Application

-~ NB Thermal Design

Step3 :
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Back Application

Step 3
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¢ Server Thermal Design Back Application
Step1 : 1.00
*
0.80
Worst case %ﬁ 0.0 | R vs Q
Define mini air flow rate y [
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¢ Server Thermal Design Back Application

Step2 :
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¢ Server Thermal Design Back Application

Step3 :

4.2 2700
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Server Back Application

Server fan tray case study
2.5 -
SRC 2U server
1 fan in system airflow is 58 CFM
20 6 fan (Parallel) in system flow is 98 CFM
155 4
(=x
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=
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6 Fan Parallel
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B0 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
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¢ PSU Thermal Design Back Application
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¢ PSU Thermal Design e e

Thermal Evaluation

Layout scenario analysis
Worse case study

Cooling method choice

HS choice

Required cooling airflow rate
Airflow impedance (SRC)
Fan selection

NGO RODND =
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¢ PSU Thermal Design Back Application

Thermal Simulation
1. CFD

2. Input / Output
3. Tools
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% PSU Thermal Design Back Applicaion

Thermal Verification

1. IR scanning
2. Temperature testing
3. Airflow testing
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yx PSU Thermal Design Back Applcalion

Thermal Verification
Testing Facilities
1. IR Camera
2. Thermocouples / Data Log

3. Worst ambient chamber
4. AMCA 210 wind tunnel
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v¢ Car Radiator Thermal Design

Step1 : 1.00
0.80
Worst case % 0.60
Define mini air flow rate ~
t,z 0.40
0.20
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Back Application
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s Car Radiator Thermal Design Back Application
Step2 : o _
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s Car Radiator Thermal Design Back Application

Step3 :
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~~ Range Hood Airflow Design Sack Application
Range Hood Witd Tiiriial F|g12 - Outlet Chamber
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~~ Range Hood Airflow Design Back Application
Fig.15 - Inlet Chamber
Wind Tunnel Range Hood
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~~ Range Hood Airflow Design Sack Application

Flow Visualization




Back to To

Application Sack Aoptcaton

Fan Performance Test

e

AMCA 210 Fig.12
Blow In Test

AMCA 210 Fig.15
Exhaust Test
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Back Application

¢ Fan Performance at High Land

]31)]\41 P« RPM, 2. P
Qz:QlX(RPMz P, =P, (RPMl) (Pl)
(A) Constant Fan RPM
P A
/1 P, = P, x(£2)

£

»
»

Q
1 Sea Level, 2: High Land

F 1085 %

AMCA 210-07 Wind Tunnel o /oo & 7t



Back to Top

Back Application

¢ Fan Performance at High Land

(B) Constant Fan Voltage

1
Increase RPM
p p [
N>
Q Q
Constant RPM Constant Voltage
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¢ Fan Performance at High Land

4000

2600

3200

RPM

2800

2400

2000

\‘\ 8 cm Axial Fan
\\H
\\-&""N-_.______h_h

200

400
P b (mmHg)

600 s00

AMCA 210-07 Wind Tunnel

Back Application

1985 %

Fandmenial Forward & First



Back to To

SySte m Back Application
ReS|stance Test
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Back Application

Server Thermal Test

Impedance Test
Airflow Test
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P S U Back Application

ReS|stance Test

|

' l'f ll

AMCA 210-07 Wind Tunnel 4 ,fm& o



Back to Top

Back Application

Thermal Wind Tunnel

Thermal Test Platform with
AMCA 210 Wind Tunnel

; 1985 W

AMCA 210-07 Wind Tunnel oo roev e e



Back to Top

AMCA 210 Link with TTP =5

AMCA Wind Tunnel
Link with

L Therm I Test Platform
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Thermal Module - Thermal Resistance Back Application

RQ Curve Test
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Heat Exchanger Performance Test
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Heat Exchanger Performance Test

Temperature Controlled
Airflow

Heating Capacity :
30kW-Hr

Cooling Capacity : 35KW
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Heat Exchanger Performance Test
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Cooling Capacity : 40KW
Liquid Flow : 120 LPM
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Back Application

v¢ Thermal Module — Performance at High Land
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Back Application

Thank you !
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