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Marketing survey
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Marketing survey
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Air cooling system 
2U 19” Network server Appliance (W*H*L=440*88*600)
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Power segmentation

Air cooling VS Liquid cooling
240W
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熱對流:固體與流體之間的熱傳,熱通量(q”)與溫度(T)成正比

q”=hΔT , 一般以h表示熱傳導係數(heat transfer coefficient)

Newton Cooling Law

熱傳量(W)=熱通量(q”)*面積(A)
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EDA/MDA 

System analysis

01

FlothermXT

Selection

02

Cold Plate

Selection

03

Radiator 

Selection

04

Coolant
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架構於 SolidWorks 前處理介面，並搭配原本 FloTHERM Smart Parts Library，
不儘可以透過 Smart Parts 進行概念設計分析，也可以透過 3D CAD 介面進行產
品細部設計分析

FloTHERM XT
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TTM

• FloTHERM XT結合電子設計自動化(EDA)和機械設計自動化(MDA)技術的電子冷卻模擬解决方案，
相對於傳統仿真軟體具有獨特的技術優勢

• 在概念階段仿真設計，仿真贯穿整個設計流程。

• FloTHERM XT是一款由概念設計覆蓋至設計驗證階段的電子散熱軟體

• 縮短了EDA/MDA協同工作的間隙

• 直覺性的網格技術、收斂性好、可定制的GUI、建模功能强大

• 源自两個成功軟件的DNA: FloTHERM和FloEFD

• 機構設計工程師與熱傳工程師都可以使用

FloTHERM XT Strength

Over time

Cost 
Saving
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Stream line Stream line

Postprocessing
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Temperature field
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Mesh Generation

• Structured 
Mesh

• Partial Cell

Automatization
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Concept
1.The cold plate remove heat from 
the processor into the liquid.

2.The Radiator moves heat from the 
liquid into the air by fan flow.

3.The pump moves the liquid 
through the cold plates an the 
radiator.

Cold plate

1. A Heat exchanger (cold plate) to 
transfer heat into Coolant

2. A Pump to drive the Coolant
3. A Tank for storing excess coolant
4. Coolant to transfer the heat
5. A Radiator with fans to move heat from 

coolant into ambient 

Liquid Cooling System

Working flow
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Cold plate structure
Friction Stir Welding 摩擦攪拌銲接

結合方式
由於材料受到壓力與摩擦熱的作用後將會使其產生塑化，因此可藉由銲
接探針來傳送此接合部位所需的熱能，進而完成工件的接合。

優點
1. 整個銲接過程相當簡單，不需使用銲條或填料等消耗物。
2. 對鋁、鎂合金銲件而言，摩擦攪拌銲接可達到高接合強度的性能要求。
3. 摩擦攪拌銲接可使用於對銲道裂縫敏感性較高的合金材料。

Skived fin

Sample No. item.01
Intel Spec

(2011 Narrow)

Press Load(lb) 53.2 50~80 
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Cold plate performance  
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Centrifugal Pump 

Gear Pump Vortex Pump

Diaphragm Pump 

•電子散熱常用

•流量穩定且連續

•自排氣性能：無×

•價格中等

•電子散熱少用

•高壓低流量，微波動流

•自排氣性能：佳○

•價格中等

•電子散熱少用

•高壓低流量，脈衝流

•自排氣性能優◎

•價格高

•電子散熱少用

•流量穩定且連續

•自排氣性能：可△

•價格高

Pump_Type
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Pump Information

Centrifugal Pump 
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Pump MTTF
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Pump operation 

Head(M) L/min L/Hour

1.2 2.91 174.6

Operation Point

Current meter
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Pump operation - Ultrasonic

Head(M) L/min L/Hour

1.3 2.696 161.76

Operation Point
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Radiator

隔板

鰭片

扁管
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Radiator impedance result

Wind Tunnel Test_Case1

Skived Folded

PSTP QSTP PSTP QSTP

mmAq CFM mmAq CFM

0.24 9.99 0.22 9.99 

0.73 19.89 0.53 20.04

1.43 29.97 0.93 30.09

2.35 39.93 1.42 39.96 

3.45 50.02 2.02 50.06

4.69 59.99 2.70 59.98

6.14 70.07 3.43 70.14

7.71 79.86 4.24 79.86 

9.43 90.21 5.05 89.96 

11.30 100.18 5.93 100.11 

0.00

2.00

4.00

6.00

8.00

10.00

12.00

0.000 20.000 40.000 60.000 80.000 100.000 120.000

P
_S

TP
 (

m
m

A
q

)
Q_STP (CFM)

System Resistance Test Report

佳承

雙鴻
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Comparison cooling area

Radiator dimension

Length
(mm)

Width
(mm)

Depth
(mm)

截面積
(mm2) Fin數

Fin長
(mm)

Fin厚
(mm)

單個Fin
截面積
(mm2)

總Fin截面積
(mm2)

管子寬度
(mm) 管數

總管子截面積
(mm2)

風通道的截面
積(mm2)

風通道
體積(mm3)

Radiator:Skived
146 60.8 22 8877 222 9 0.6 5.4 1199 5.7 4 3329 4349 95682

Radiator:
folded

第一個
矩形

173.4 71.5

15 16687

1716

5 0.1 0.5 1155

1.5 10

3473 12059 180885
第二個
矩形

72.7 59 594 1.5 8

Length
w

id
th

Length

w
id

th

Length

w
id

th
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• Infrared camera

Skived type

Radiator_Temp

Coolant ITEM USAGE(%) TEMP(C) DTS POWER(W) T-Ambient T-MARGIN

032 CPU 0 100 64 32 119.6 25 27.5

032 CPU 1 100 64 32 119.7 25 27.6
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Folded type

Radiator

Infrared camera

Coolant ITEM USAGE(%) TEMP(C) DTS POWER(W) T-Ambient T-MARGIN

032 CPU 0 100 54 42 119.6 25 37.25

032 CPU 1 100 67 29 119.7 25 24.28
∆𝑇 = 13℃
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Skived Folded

PSTP QSTP PSTP QSTP

mmAq CFM mmAq CFM

0.22 9.98 0.39 9.99

0.67 20.01 0.89 20.05 

1.33 30.05 1.45 30.02 

2.15 40.05 2.09 39.99 

3.12 49.97 2.82 49.97 

4.27 60.01 3.63 60.09 

5.53 69.98 4.50 70.01 

6.90 79.98 5.45 79.89 

8.28 89.86 6.41 90.06 

9.94 100.11 7.50 100.19 

Wind Tunnel Test_Case2
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Radiator impedance result
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Length

Length

w
id

th

Length
(mm)

Width
(mm)

Depth
(mm)

截面積
(mm2) Fin數

Fin長
(mm)

Fin厚
(mm)

單個Fin截面積
(mm2)

總Fin截面積
(mm2)

管子寬
度(mm) 管數

總管子截面積
(mm2)

風通道的截面積
(mm2)

風通道的總體積
(mm3)

Liquid Cooling 
Module :Skived 146 60.8 22 8877 222 9 0.6 5.4 1199 5.7 4 3329 4349 95682

Liquid Cooling 
Module :Folded 160 71.6 27.1 11456

159
5 5 0.1 0.5 798 1.5 10 2400 8259 223805

Comparison cooling area

Radiator dimension

w
id

th
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Test Data

Item
(CPU/FAN/PUMP)

Power(W) Current(A) Voltage(V) Fan(%)
Pump 

Current(A)
Pump 

Voltage(V)
Tcase(℃) Tambient(℃) DeltaT(℃)

Resistance(℃
/W)

120W/100%/12V 119.568 2.12 28.2 100 0.4 12 54.1 23.1 31 0.259 

120W/80%/12V 119.992 2.12 28.3 80 0.4 12 55.4 23.3 32.1 0.268 

Test Data

Item
(CPU/FAN/PUMP)

Power(W) Current(A) Voltage(V) Fan(%)
Pump 

Current(A)
Pump 

Voltage(V)
Tcase(℃) Tambient(℃) DeltaT(℃)

Resistance(
℃/W)

120W/100%/12V 119.706 2.13 28.1 100 0.16 12 50.9 23.7 27.2 0.227 

120W/80%/12V 119.706 2.13 28.1 80 0.16 12 51.6 23.7 27.9 0.233 

Radiator Temp
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Coolant
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Test Summary

Coolant ITEM USAGE(%) TEMP(C) DTS POWER(W) T-Ambient T-MARGIN T case Note

FC-3283 CPU 0 100 NA NA 120 25 NA 61.5 Simulation

FC-3283 CPU 1 100 NA NA 120 25 NA 62.8 Simulation

FC-3283 CPU 0 100 69 27 119.6 25 23.17 59.0 Experiment

FC-3283 CPU 1 100 70 26 119.7 25 22.14 60.0 Experiment

FC-3283 CPU 0 100 NA NA 120 40 NA 80.2 Simulation

FC-3283 CPU 1 100 NA NA 120 40 NA 81.5 Simulation

FC-3283 CPU 0 100 87 9 119.6 40 5.34 77.2 Experiment

FC-3283 CPU 1 100 88 8 119.7 40 4.20 78.7 Experiment

2U 19”  (W*H*L=440*88*655)
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1 Inlet Ta 44.0

2 Outlet Ta 53.3

3 Up CPU 78

4 Down CPU 80

5 水排出 60.1

6 CPU入 60.8

7 CPU出 67.0

8 水排入 66.5

7 years 5 years
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Liquid cooling system 
2U 19” Network server Appliance (W*H*L=440*88*655)

Radiator
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Benefit summary A

B C

Fannoise&Power saving

Noise »-2.8%(72>70dBA) ; Power »-33%(24W) A
Chassissize&Cable management

Chassis » +9.5%(55mm)B
Thermalmanagement & Safety

Robust & Safety (Leaking &Non-conductive)C
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