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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 m2 fluid and thermal lab.
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AMCA 210 Standard

Air Movement and Control Association

Lab. Methods of Testing Fans for
Aerodynamic Performance Rating

American National Standard Institute

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

Published by

American Society of Heating, Refrigerating and Air Conditioning Engineers
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Long Win Wind Tunnel Compliance

GB/TGB/T 12361236-- 2000

AMCA 210AMCA 210-- 07

ISO 5801ISO 5801-- 2007
Industrial fans -- Performance testing using standardized airways

Laboratory Methods of Testing Fans for Aerodynamic Performance Rating

JIS B 8330JIS B 8330

ASHRAE 51ASHRAE 51-- 07

Household Range Hoods - Methods for Measuring Performance
IEC 61591-2005
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Long Win
AMCA 210-07 Series Wind Tunnel
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Application
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AMCA 210-99 Wind Tunnel Introduction

Wind Tunnel with
Flow / Pressure Measuring Mode

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

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

Introduction | Principle | Operation | Calibration | Features | Model
Folw Mode | Pressure Mode | Installation Type Back to Top
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Circular Cross-section, 24 Points Measuring.
AMCA 210-99  Fig.7、13、16 Structure.

A. Flow Measuring Ducts

Flow Mode | Pressure Mode | Installation Type
Introduction | Principle | Operation | Calibration | Features | Model

Q = Uduct x Aduct

Uduct : Average Velocity.
Aduct : Cross-section .
Q   : Volume Flow rate.
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Flow Mode | Pressure Mode | Installation Type
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Duct & Chamber to Measuring the Pressure Difference
Across the Nozzle(ΔP56)  to Calculate the Air Flow Rate.
Fig.8～12，14，15 Structure.

QN = Cd x Un x An single nozzle
QT = Σ QN multi-nozzle

Cd : Discharge Coefficient.
Un : Velocity at Nozzle Throttle.
An : Nozzle Throttle Cross-section.

QN : Single Nozzle Air Flow Rate
QT : Multi Nozzle Air Flow Rate.

B. Pressure Measuring Mode:B. Pressure Measuring Mode:
Flow Mode | Pressure Mode | Installation Type

ΔP Across the Nozzle

Introduction | Principle | Operation | Calibration | Features | Model
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Flow Mode | Pressure Mode | Installation Type
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Flow Mode | Pressure Mode | Installation Type
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Flow Mode | Pressure Mode | Installation Type

Type A
Free Inlet,
Free Outlet

Type B
Free Inlet,
Ducted Outlet

Type C
Ducted Inlet,
Free Outlet

Type D
Ducted Inlet,
Ducted Outlet

Introduction | Principle | Operation | Calibration | Features | Model
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Flow Mode | Pressure Mode | Installation Type
Introduction | Principle | Operation | Calibration | Features | Model

Back to Top

Fig.12  12025 DC12V with Different Type



AMCA 210-07 Wind Tunnel

Flow Mode | Pressure Mode | Installation Type
Introduction | Principle | Operation | Calibration | Features | Model

Back to Top

Fig.12/15  8038 DC12V with Different Type
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Flow Mode | Pressure Mode | Installation Type
Introduction | Principle | Operation | Calibration | Features | Model

Back to Top

Fig.12/15  8038 DC12V with Type A
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Flow Mode | Pressure Mode | Installation Type
Introduction | Principle | Operation | Calibration | Features | Model

Back to Top

Fig.12/15  8038 DC12V with Type B
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Chamber Size | Chamber Shape

Introduction | Principle | Operation | Calibration | Features | Model
Chamber | Settling Means | Nozzle Back to Top

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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Chamber Size | Chamber Shape

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 a and b
where

From AMCA 210-99 Page10

Chamber | Settling Means | Nozzle Back to Top
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Introduction | Upstream | Downstream
Chamber | Settling Means | Nozzle Back to Top

Any combinations of screens or
perforated plates that will meet
these requirements may be used,
but in general a reasonable
chamber length for the settling
means is necessary to meet both
requirements.

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.

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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Introduction | Upstream | Downstream

Upstream Settling Means
Where a measuring plane is located
upstream of the settling means, the
purpose of the settling screen is to
absorb the kinetic energy of the
upstream jet. and allow its normal
expansion as if in an unconfined space.

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

From AMCA 210-99

Chamber | Settling Means | Nozzle Back to Top
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Introduction | Upstream | Downstream

Downstream Settling Means
Flow settling means shall be installed in
chambers where indicated on the test
setup figures to provide proper airflow
patterns.

Where a measuring plane is located
downstream of the settling means, the
settling means is provided to ensure a
substantially uniform airflow ahead of the
measuring plane.

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
maximum local velocity is less than
2 m/s (400 fpm).

From AMCA 210-99

Chamber | Settling Means | Nozzle Back to Top
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Nozzle Shape | Nozzle Location | Nozzle Flow Rate
Chamber | Settling Means | Nozzle Back to Top

Notes
1. Nozzle throat dimension L shall be either

0.6D±0.005D (recommended) or 0.5D±0.005D.
2.   Nozzle shall have elliptical section as shown.

Two and three radii approximations to the
elliptical form that do not differ at any point in the
normal direction more than 1.5% D from the
elliptical form may be used. The outlet edge of
the nozzle shall be square, sharp, and free from
burrs, nicks or roundings.

3.   The nozzle throat shall be measured (to an
accuracy of 0.001 D) at the minor axis of the
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.

>> Next Page

Introduction | Principle | Operation | Calibration | Features | Model
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Nozzle Shape | Nozzle Location | Nozzle Flow Rate
Chamber | Settling Means | Nozzle Back to Top

Notes
4. The nozzle surface shall fair smoothly so that a

straight-edge may be rocked over the surface
without clicking and the surface waves shall not
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
nozzle discharges directly to a duct, nozzles with
throat taps shall be used, and the nozzle outlet
should be flanged.

6. Throat tap nozzles shall have four static pressure
taps 90°apart connected to a piezometer ring.

From AMCA210-99

<< Previous Page
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Nozzle Shape | Nozzle Location | Nozzle Flow Rate
Chamber | Settling Means | Nozzle Back to Top

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

Introduction | Principle | Operation | Calibration | Features | Model
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Nozzle Shape | Nozzle Location | Nozzle Flow Rate
Chamber | Settling Means | Nozzle Back to Top

Pressure Measuring Mode

Single Nozzle：QN = Cd x Un x An

Multi-Nozzle：QT =Σ QN

Where
Cd = Discharge Coefficient
Un = Throat Velocity
An = Throat Cross Section

How to get Cd How to get Un

Introduction | Principle | Operation | Calibration | Features | Model

AnUn

Cd
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Nozzle Shape | Nozzle Location | Nozzle Flow Rate
Chamber | Settling Means | Nozzle Back to Top

Back to Nozzle Flow Rate

Introduction | Principle | Operation | Calibration | Features | Model
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Nozzle Shape | Nozzle Location | Nozzle Flow Rate
Chamber | Settling Means | Nozzle Back to Top

Where
Un = Throat velocity ΔPn

= Pressure difference between
PL5 and PL6

ρ = Air flow density

Back to Nozzle Flow Rate

Introduction | Principle | Operation | Calibration | Features | Model
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Warm Up | Operation Back to Top
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Warm Up | Operation>> (A/D) fan & fan tray performance test Back to Top
Back to Operation
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(1) Constant Volt - step mode Back to Operation

Warm Up | Operation>> (A/D) fan & fan tray performance test Back to Top
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(1) Constant Volt - Indicated mode Back to Operation

Warm Up | Operation>> (A/D) fan & fan tray performance test Back to Top
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(1) Constant Volt Back to Operation

Warm Up | Operation>> (A/D) fan & fan tray performance test Back to Top
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(2) PWM Back to Operation
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(2) PWM Back to Operation
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(3) Constant RPM Back to Operation

Warm Up | Operation>> (A/D) fan & fan tray performance test Back to Top
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Back to Operation(3) Constant RPM
Warm Up | Operation>> (A/D) fan & fan tray performance test Back to Top
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Back to Operation(3) Constant RPM
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Back to Operation(3) Constant RPM
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(4) CPK test Back to Operation

Warm Up | Operation>> (A/D) fan & fan tray performance test Back to Top

Introduction | Principle | Operation | Calibration | Features | Model



AMCA 210-07 Wind Tunnel

(4) CPK test Back to Operation

Warm Up | Operation>> (A/D) fan & fan tray performance test Back to Top
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Warm Up | Operation>> (A/D) fan & fan tray performance test Back to Top
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(5) OP (DC Fan)
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(5) OP (AC Fan)
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Warm Up | Operation>> (A/D) fan & fan tray performance test Back to Top
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(5) OP (Impeller)
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Back to Operation(6) AC Constant Volt
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Back to Operation
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Back to Operation(7) External Constant RPM
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(7) External Constant RPM
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Meters | Wind tunnel flow calibration & validation | Create wind tunnel flow impedance database
Outgoing Inspection | Traceability Back to Top

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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Meters | Wind tunnel flow calibration & validation | Create wind tunnel flow impedance database
Outgoing Inspection | Traceability Back to Top

Long Win provides the orifice
plate to create original flow
impedance curve.
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Back to Top
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☆ 2 in 1 Combine AMCA 210-99 Fig.12 & Fig.15

☆ System Control Automatically

☆ 5 Mode Fan Performance Curve Test

☆ Multi Fan Performance Curve Test

☆ System Impedance Curve (SRC) Test

☆ Thermal Module Performance R-Q Test Automatically

☆ QC – Cpk Test

☆ QC – Operation Point Check

☆ Equipment Accuracy Certificate

Features

☆ STP Conversion

☆ High Ps Fan Performance Curve Test
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☆ 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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☆ Auto Switching Nozzle Open & Closed



AMCA 210-07 Wind Tunnel

Back to Top

Back to Features

Introduction | Principle | Operation | Calibration | Features | Model

All meter will be approved by a third party (SGS).

☆ Equipment Accuracy Certificate
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☆ Equipment Accuracy Certificate

NML: National Measurement Lab
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☆ Equipment Accuracy Certificate
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☆ 5 Mode Fan Performance Curve Test
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☆ 5 Mode Fan Performance Curve Test

Different Kind of Fan Test.
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☆ Fan with Heat Exchanger Performance Test
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☆ 5 Mode Fan Performance Curve Test
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☆ 5 Mode Fan Performance Curve Test
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Fan Aerodynamics
Performance Test

2000 RPM

PSTP QSTP 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
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☆ STP Conversion

Axial FAN 8038   AMCA 210 Fig.12 Setup,
Installation Type B, Constant Voltage DC 12V

Parameter 1 : Test Condition

( Standard Temperature and Pressure)
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☆ STP Conversion

Ps dP56 Q P STP Q STP
m m A q inA q m m A q CM M CFM m m A q CFM

2.94 0.116 2.9 0.000 0.00 3.14 0.00

1.40 0.055 64.9 0.298 10.52 1.50 10.52

0.00 0.000 38.0 0.674 23.79 0.00 23.79

From Test Condition convert to Nominal Values (STP).

STP: Standard Air Property is Air at
(Td) 20 ℃ Temperature,
(RH) 50 % Relative Humidity,
(Pb) 760 mmHg Barometric Pressure.
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Parameter 1 : Test Condition

☆ STP Conversion

Same Fan, Same Wind Tunnel,

Constant Voltage Input.

Not Sure Get Same Result
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Report Info.

☆ STP Conversion

Parameter 2 : Installation Type
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Type A
Free Inlet,
Free Outlet

Type B
Free Inlet,
Ducted Outlet

Type C
Ducted Inlet,
Free Outlet

Type D
Ducted Inlet,
Ducted Outlet

☆ STP Conversion
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☆ STP Conversion
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Fig.12/15  8038 DC12V with Type A

☆ STP Conversion
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3. Convert PQ Curve to Assigned RPM by Fan Law.

2. Convert PQ Curve from

Test Condition to STP Condition.

1. Check Same Installation Type.

Comparison Methodology

☆ STP Conversion
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☆ STP Conversion

Test Condition to STP Condition.

Assume Fan constant RPM, Nc = N at Different Condition
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Qc / Psc : Nominal Values

From AMCA 210-99  Eq. 8.59~8.62
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☆ STP Conversion
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STP Condition

Orifice Plate SRC Test

Test Condition

☆ STP Conversion
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☆ STP Conversion

Test Report
Test Condition

( 1 – 4 )
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☆ STP Conversion

Test Report
Row Data

( 2 – 4 )
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☆ STP Conversion

Test Report
Row Data

( 3 – 4 )
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☆ STP Conversion

Test Report
Chart

( 4 – 4 )
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☆ Multi Fan Performance Curve Test

Up to 7 Fan.

( Amp. / Volt. / RPM )
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☆ Multi Fan Performance Curve Test

Parallel                      Series
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☆ Multi Fan Performance Curve Test
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☆ Multi Fan Performance Curve Test
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☆ High Ps Fan Performance Curve Test

Ps up to 200 mmAq
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☆ High Ps Fan Performance Curve Test
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☆ System Impedance Curve (SRC) Test
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☆ System Resistance Curve (SRC) Test
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☆ SRC : Duct Pressure Drop Test

1. Straight
2. Bend
3. Converge
4. Diverge
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☆ Offer Air Flow Rate Automatically

☆ Thermal Module R-Q Test Automatically (Option)
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☆ QC – Cpk Test
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☆ QC – Operation Point Check
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1. Basic Specifications:

Model Air Flow Rate
（CFM）

Overall Dimension
W x L x H (M)

9014 0.2 ~ 18 0.6 x 3 x 1.6

9081 1.6 ~ 60 0.6 x 3 x 1.6

9015 2.4 ~ 250 0.85 x 3.6 x 1.8

9185 5 ~ 1500 1.2 x 4.6 x 1.9

9120 100 ~ 5000 2.6 x 7 x 2.3

9293 230 ~ 30000 3.0 x 10 x 2.6

Introduction | Principle | Operation | Calibration | Features | Model

850 CMM
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Specifications:
1.Air Flow Rate Range: 0.2 ~ 10 CFM.
2.Nozzle Definition:

NO.
Dimension Air flow rate Accuracy

mm min. max. % INFS
1 3 0.20 0.64 3.5
2 4 0.32 1.15 3
3 5 0.87 1.80 2.5
4 6 1.26 2.60 2
5 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.

Introduction | Principle | Operation | Calibration | Features | Model
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Specifications:
1.Air Flow Rate Range: 1.6 ~ 60 CFM.
2.Nozzle Definition:

NO.

Dimension Air flow rate Accuracy

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 14.5 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) x 3 (L) x 1.6 (H) M.

Introduction | Principle | Operation | Calibration | Features | Model
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Specifications:
1.Air Flow Rate Range: 2.4 ~ 250 CFM.
2.Nozzle Definition:

NO.

Dimension Air flow rate Accuracy
mm min. max. % INFS

1 8 2.4 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.

Introduction | Principle | Operation | Calibration | Features | Model
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Specifications:
1.Air Flow Rate Range: 2.9 ~ 800 CFM.
2.Nozzle Definition:

NO.
Dimension Air flow rate Accuracy

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 53 63 202 2
5 84 160 509 1.5

INFS is the full scale of designated nozzle

3. Power source: AC 220 V，3 phase，20A.
4. Overall dimension:

1.2 (W) x 4.6 (L) x 1.9 (H) M.

Introduction | Principle | Operation | Calibration | Features | Model
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Specifications:
1.Air Flow Rate Range: 40 ~ 5000 CFM.
2.Nozzle Definition:

NO.
Dimension Air flow rate Accuracy

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
5 72 121 388 1.5

INFS is the full scale of designated nozzle

3. Power source: AC 220 V，3 phase，20A.
4. Overall dimension:

2.6 (W) x 5.2 (L) x 2.3 (H) M.

Introduction | Principle | Operation | Calibration | Features | Model
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Specifications:
1.Air Flow Rate Range: 50 ~ 8000 CFM.
2.Nozzle Definition:

NO.
Dimension Air flow rate Accuracy

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
5 130 395 1256 2.5

INFS is the full scale of designated nozzle

3. Power source: AC 220 V，3 phase，30A.
4. Overall dimension:

2.6 (W) x 7 (L) x 2.6 (H) M.

Introduction | Principle | Operation | Calibration | Features | Model
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Specifications:
1.Air Flow Rate Range: 230 ~ 30000 CFM.
2.Nozzle Definition: ψ145 mm X 20 pcs

3. Power source: AC 380 V，3 phase，100A.
4. Overall dimension:

3.0 (W) x 10 (L) x 2.6 (H) M.

Introduction | Principle | Operation | Calibration | Features | Model
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Application

☆ NB Thermal Design

Back to Top

☆ Car Radiator Thermal Design

☆ Server Thermal Design

☆ Power Supply Thermal Design

☆ Application Summary

☆ Range Hood Airflow Design
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☆ NB Thermal Design

Offer Air Flow Qair

NB
Power ON

Temperature
Data Log

Worst case
Define mini air flow rate

Step1 :
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☆ NB Thermal Design

NB
Flow Impedance

Step2 :
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☆ NB Thermal Design

NB
Blower

Step 3Step3 :
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Offer Air Flow Qair

Server

Worst case
Define mini air flow rate

☆ Server Thermal Design

Step1 :

Back to Top
Back Application
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Server

ServerServer
Flow Impedance

Step2 :

☆ Server Thermal Design
Back to Top

Back Application
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Step3 :

Check
Operation Point

☆ Server Thermal Design
Back to Top

Back Application
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Server
Back to Top

Back Application

2U server
1 fan in system airflow is 58 CFM
6 fan (Parallel) in system flow is 98 CFM

Server fan tray case study
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Check Operation Point

☆ PSU Thermal Design
Back to Top

Back Application
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Thermal Evaluation

☆ PSU Thermal Design
Back to Top

Back Application

1. Layout scenario analysis
2. Worse case study
3. Cooling method choice
4. HS choice
5. Required cooling airflow rate
6. Airflow impedance (SRC)
7. Fan selection
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Thermal Simulation

☆ PSU Thermal Design
Back to Top

Back Application

1. CFD
2. Input / Output
3. Tools
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Thermal Verification

☆ PSU Thermal Design
Back to Top

Back Application

1. IR scanning
2. Temperature testing
3. Airflow testing
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Thermal Verification

☆ PSU Thermal Design
Back to Top

Back Application

1. IR Camera
2. Thermocouples / Data Log
3. Worst ambient chamber
4. AMCA 210 wind tunnel

Testing Facilities
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Offer Air Flow Qair

Car Radiator

Temperature
Data Log

Worst case
Define mini air flow rate

☆ Car Radiator Thermal Design

Step1 :

Back to Top
Back Application
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Car Radiator

Car RadiatorCar Radiator
Flow Impedance

Step2 :

☆ Car Radiator Thermal Design
Back to Top

Back Application
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Step3 :

Check
Operation Point

☆ Car Radiator Thermal Design
Back to Top

Back Application
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Fig.12 - Outlet Chamber
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Back Application☆ Range Hood Airflow Design

O.P.
15 CMM at 250 Pa

Fig.15 - Inlet Chamber
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Back Application☆ Range Hood Airflow Design

Flow Visualization
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Application

AMCA 210 Fig.12
Blow In Test

AMCA 210 Fig.15
Exhaust Test

Fan Performance Test

Back to Top
Back Application



AMCA 210-07 Wind Tunnel

Back to Top
Back Application

)(QQ
2

1
12 RPM
RPM

 )()(PP
1

22

1

2
12 




RPM
RPM

(A) Constant Fan RPM

P

Q

1

2

)(PP
1

2
12 




1 Sea Level,   2: High Land

☆ Fan Performance at High Land
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(B) Constant Fan Voltage

P

Q

Constant Voltage

P

Q
Constant RPM

1

2

Increase RPM

☆ Fan Performance at High Land
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☆ Fan Performance at High Land
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System
Resistance Test

BTX System
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Server  Thermal Test
Impedance Test
Airflow Test
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PSU
System Resistance Test
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Back Application
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Thermal Wind Tunnel
Thermal Test Platform with
AMCA 210 Wind Tunnel
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AMCA 210 Link with TTP

Link with
Thermal Test Platform

AMCA Wind Tunnel

Back to Top
Back Application
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Thermal Module - Thermal Resistance
RQ Curve Test

Back to Top
Back Application
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Heat Exchanger Performance Test
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Temperature Controlled
Airflow

Heating Capacity：
30kW-Hr

Heat Exchanger Performance Test

Chiller for Liquid Cooling

Cooling Capacity：35KW
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Cooling Capacity：40KW
Liquid Flow : 120 LPM

Heat Exchanger Performance Test

ΔP、ΔT、Cooling Capacity
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☆ Thermal Module – Performance at High Land

Back to Top
Back Application
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Thank you  !


