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Newton’s Law of cooling:

Q=h*A*(Ts-Ta)

= Bk

where, h is the Average Convection Coefficient of flow (W/mZk)
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A is the total air convective area

Ts is the average surface temperature
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B o Natural Convection:
AIR: 5~20
Liquid: 50~1000

‘ . 0 Force Convection

| ~45% 6] | . = = == X2| -

| —— . AIR ]0 200 ’:I 4 ,;,é *:-I—

| W Liquid: 100~20,000

5 | Two Phase Flow: 2500~100,000

o h= F( Fluid Velocity, Fin Arrangement, Fin Shape....)
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0 Pump

0 Cold Plate
0 Radiator (w/ Fan)

0 Tank

0 Coolant
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' %x’%éﬁf‘; 01 KRFEEE =1 kg/cm? =14.7 Psi =760mmHg

LR A | o 1 mmAq = 1/13.6 mmHg = 9.8 Pa
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Dimension: 46*38*25mm

Flow rate: 0.9 I/min
Pressure Head: 15M
........ Input: 12VDC, 0.3A
? ’ Rpm:3700
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A *~RIZ || Cold Plate
*B Fﬁé = fi_ o 0 o
. Properties of Materil under 27 C
FH ép* il —
| @ % %4 |
eH R F] p Cp
' ka/m* J/(kg.K) W/(m.K)
b1 % B
Air 1.177 1005 0.0261 | 1.2*103 | 0.712 | 1.85*10°>
PAREYS
g g
Water | 997 4177 0.608 4.2*%106 5.88 | 85.7*¥10°
. = =
OBz | 1065 3500 = 3 B *LBE
AL 2702 903 237 2.4%106
Cu 8933 385 401 3.4*%10°
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Joining Cold Plate
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Flow Plate Fin
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0 Type 1. Separation
0 Type 2. (Pump + H.E) module
. Outside
. Storage Device
. PCl slot
0 Type 3. (Cold + Pump) module

0 Type 4. All-in-one
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Cooling
Fluid
Flow Rate

Water

0.01 /s =
Heat Specification Fixed Heat Extraction
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Heat tetracton . 22 v |
Pumped Supply  Pumped Supply 1 [
Pumped Return  Pumped Return 1 !
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Blade Server Tutorial - Liquid Cooli. | = || & || &2 | Blade Server Tutorial - Liquid Cooli [ = |[ & |[&2]

Temperatue (C) Teraperhe ()

. #B ﬁ;’g 7"!.» fi ------- —?2.."-1-13 —ﬂ.d-lB
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