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瑞領科技公司台灣楊梅幼獅廠
土地面積：4500 m2

廠房面積：6600  m2
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瑞領科技公司簡介
 瑞領公司目前廠房約6600 m2

 研發能力：擁有2000 m2實驗室
熱傳實驗室，流力實驗室，光學實驗室，
化學實驗室，相變化實驗室。

 生產能力：自有各種生產工場2500 m2

各種CNC加工設備-車、銑、放電、雷射，

板金工場，焊接結構工場，烤漆表面處理

工場，電氣、裝配工場。

 相關熱傳研究設備研發100種以上



4

瑞領科技–儀器設備研發中心

各式不同用途風洞
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瑞領科技–儀器設備研發中心

自然對流箱 TIM/Cooler性能量測 Cooler全檢機

流場可視化-水洞 流場可視化-水箱 配件-多風扇量測⋯
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AMCA是什麼？
Air Movement and Control Association

Lab. Methods of Testing Fans for 
Aerodynamic Performance Rating

American National Standard Institute

ANSI/AMCA 210-99
ANSI/ASHRAE 51-1999

Published by

American Society of Heating, Refrigerating and Air Conditioning Engineers
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風扇性能測試標準

BS 848

DIN 24163

UK 

Germany

GB/T1236-2000. China

JIS B 8330-1981 Japan 

AMCA 210-99

ISO 5801- 1997
Industrial fans -- Performance testing using standardized airways

Laboratory Methods of Testing Fans for Aerodynamic Performance Rating 
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AMCA 210規範腔體配置
Outlet (Fig.12) & Inlet (Fig.15)
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Outlet Chambers

An outlet chamber (figure 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 15) shall have a 
cross- sectional area at least five times the fan 
inlet area. 

From AMCA 210-99 page10

AMCA 210風洞設計標準
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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 a and b 
where

From AMCA 210-99 Page10

AMCA 210風洞設計標準
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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

AMCA 210風洞設計標準
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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. 

From AMCA 210-99

AMCA 210風洞設計標準
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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 
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

AMCA 210風洞設計標準
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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.

AMCA 210風洞設計標準
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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

AMCA 210風洞設計標準
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AMCA 210風洞設計標準
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流量量測原理
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Bernoulli’s equation

V2>>V1

Qreal = Cd×V2×A

Cd:discharge coefficient
A: nozzle throttle area
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How to get the Cd ?

流量量測原理
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From AMCA 210 Standard
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流量量測原理
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Ref.
Journal:  Flow Measurement and Instrument
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Cd calculation formula

Cd modify equation :

流量量測原理
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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.

多噴嘴 流量量測

ΔP Across the Nozzle
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AMCA 標準噴嘴
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The quality of our thermometer, pressure, electrical meter (voltage, 
current, fan speed) will be approved by a third party (SGS). 

儀表校正
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s

Standard flow source

風洞校正流程
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Long Win provides the orifice 
plate to create original flow 
impedance curve. 

風洞校正流程
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風洞校正流程
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☆ AMCA 210規範 Fig.12 & Fig.15二合一結構

☆全系統自動化控制

☆風扇PQ五種測試模式

☆系統流阻曲線(SRC)測試

☆散熱模組自動熱阻-流量(R-Q)測試

☆品管 - Cpk測試

☆品管 -控制點(Operation Point)檢查

☆設備流量精度

風洞特點

☆標準狀態STP轉換

☆高靜壓風扇測試
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☆ AMCA 210規範 Fig.12 & Fig.15二合一結構
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＊ Auto Change Nozzles

＊ Auto Switching Ps

( Ps1,Ps2,Ps3 auto switching)

＊ Smart fan PQ measurment

☆全系統自動化控制
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測試數據範例
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測試數據範例 – PQ & TQ
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測試數據範例 – PQ & ηQ
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☆風扇PQ五種測試模式
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控制點測試應用
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☆高靜壓風扇測試 – 阻流裝置
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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

風扇測試 – 安裝模式
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Fig.12  12025  DC12V with Different Type

風扇測試 – 安裝模式
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Fig.12/15  8038  DC12V with Different Type

風扇測試 – 安裝模式



52

Fig.12/15  8038  DC12V with Type A

風扇測試 – 安裝模式
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Axial FAN 8038   AMCA 210 Fig.12 Setup, 
Installation Type B, Constant Voltage DC 12V

Parameter 1 : Test Condition 

( Standard Temperature and Pressure) 

風扇測試 – STP標準狀態轉換
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Method of 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

1
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K
Compressibility factor ratio

風扇測試 – STP標準狀態轉換
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Ps dP56 Q P STP Q STP
mmAq inAq mmAq CMM CFM mmAq 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.

風扇測試 – STP標準狀態轉換
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風扇測試 – STP標準狀態轉換
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STP Condition

Orifice Plate SRC Test

Test Condition

風扇測試 – STP標準狀態轉換
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3. 轉換PQ測試結果：根據Fan Law轉換為指定RPM

2. 轉換PQ測試結果：測試狀態STP標準狀態
Test Condition  to STP Condition.

1. 確認為相同安裝模式 Installation Type.

風扇比較方法

Fan law  : Q ~ RPM,     P~(RPM)2

風扇測試 – STP標準狀態轉換
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規格
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規格
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規格
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LW-9014 (18CFM)& 9081 (60CFM)

LW-9015 ( 250 & 400CFM)
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LW-9185 (800&1000 CFM)

LW-9185 (1500 CFM)
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LW-9120 (2000~8000 CFM)

LW-9293 (20,000~30,000 CFM)
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LW-9545 (2100 CFM,  Ps~800mmAq)
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LW-9348 (~1000 CFM )

LW-9266 (~250 CFM )
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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 :

應用
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☆ NB Thermal Design

NB 
Flow Impedance

Step2 :

應用
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☆ NB Thermal Design

NB 
Blower

Step 3Step3 :
應用
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2U server
1 fan in system airflow is 58 CFM
6 fan (Parallel) in system flow is 98 CFM

Server fan tray case study

應用
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System Impedance Test
BTX System

應用
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Server  Thermal Test , Impedance Test, Airflow Test

應用
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Link with 
Thermal Test Platform

AMCA Wind Tunnel

應用
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Ri Vs Qa

R vs Q

dP vs Qa
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Thermal Module - Thermal Resistance Curve Test

應用
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應用
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