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Delta Liquid Cooling Solution Portfollo

” Server Level

® Various high performance standard cold plate for
data center liquid cooling

® Optimization for cold plate and loop design
® |ntegrating Delta DC fan and DC pump

L ey

Closed loop (assisted air)
Open loop (assisted air/ facility water)

i Rack Level

Cold plate Cold plate loop solution

Feature
® |ow power consumption

® |[ntegrating Delta fan and pump
® Redundant pump design

\, .
Liquid to Air CDU
Liquid to Liquid CDU

( System level )
[

@ High cooling capacity in row CDU
® Standardized, modularized design for immersion
coollng solution

Data Center Construction N

Manifold

Optimization LCS process
In-row CDU
3 Delta Confidential

RPU: Reservoir pumping unit
Immersion Cooling ANELTA
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Data Center Thermal Solution Resolution

System dependency / Cost / Complexity

>
2033 Chip Power

£ A Immersion cooling
© .2 Liguid cooling
E % Liquid assisted air cooling
g % Enhanced volume air cooling
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Commodity CPU/GPU vs Delta Cold Plate Solution

Intel ntel TDP (W) vs. Platform & Product (Roadmap SKU) AMD nVIDIA i Cz
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GPU
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Commodity CPU Cold Plate Performance

Model: Intel Sapphire Rapids

TDP: 350 W
Stage: MP
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Approved by Intel as LCS ecosystem solution listed in design guideline
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Thermal Resistance ( C/W)

Model: Intel Granite Rapids

TDP: 500 W
Stage: 2023/Sep MP
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Thermal Resistance ( C/W)

Model: AMD Genoa
TDP: 400 W
Stage: MP
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Thermal Resistance ( C/W)

* Model: AMD MI200

« TDP: 560

W

« Stage: MP
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Commodity GPU Cold Plate Performance
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Model: nVIDIA H100
TDP: 700 W
Stage: MP
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High TDP Liquid Cooling Technology - 1.5KW ASIC

B Heat source : 70x70 mm

Version A Version B Version C
® Power: 1500W Low flow Lo el
B Coolant: PG25 Flow schematic Cross flow impedance fesistance desigh

. ; design
; Fin Density (FPI) 84.6 84.6 84.6
g Fin Width (mm) 70.0 70.0 70.0
!
Fin thickness (mm) 0.15 0.15 0.15
Flow rate (LPM) 1.0 1.0 1.0
Thermal Resistance (°C/W) 0.0190 0.0216 0.0164
Cross_Temp. .Centerl_Temp.—-Center2_Temp. Timet (Qc) 380 380 380
95.00 | 4.00 Tease (°C) , center of lid 66.5 70.4 62.6
90.00 - 3.50 =
g 2 [0 = Pressure drop (psi) 1.34 0.45 1.41
o 80.00 - 2.50 o
%75,00 - 200 B I -
g 70.00 : P 150 5 ]
: ZEEE ) \% | éﬁg . Temperature distribution | .
55.00 - : ~ 0.00
0.0 0.5 1.0 1.5 2.0 2.5 - L

Flow Rate (LPM)

Ready technology for high thermal design power ASIC
Delta Confidential TDP: Thermal design power A AELTA



Cold Plate Technology

B Analysis Tool - Self-developed Program/ Simulation Software

[% =unn R

Warans B ww Fmpes [T em mambege B we EEI e |

A nerra Self-developed program

B Cold Plate Design Technology

Impingement flow design Impingement flow & reflow design
Pressure Impedance 15% | Performance 10% t with Same Pressure Impedance

Delta Confidential hELTd



AL Brazing Cold Plate

* Inner structure — Stacked fin/Folded fin/Skiving fin can be selected

* Multiple heat sources contact

Brazing coldplate

Composite material
Brazing material
Various fin structure:
extrusion/stacked fin/skive fin/Folded fin
— Stacked fin:

g - fin thickness: 0.3mm; fin gap: 0.5mm
10 Delta Confidential A hELTd




Tube Embedded Cold Plate

Capacity
— Al/Cu base
— C12200 tube material
— High thermal conductivity epoxy
— Tube exposed

— By using copper tube embedded in die casting to handle the heat for control unit



Manifold IN Coldplate

N\ /
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Manifold OUT

(Reference Design)
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Manifold

Radiator option proposal

-

e

Circulating
liquid out

Manifold IN

Manifold OUT

Circulating

\quuid IN

Coolant
Pump

Radiator

Coolant circulation

Air

=

Radiator fan

%

Radiator
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2U Application (H50mm)

Delta Pump Performance

1.5U Application (H25mm)

M, S, rR——
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45 £ - S ] A 4 ‘ ammDelta HS0 Pump |- is | |==Delta H25 Pump

30 4.0 50
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1U Application (H16.5mm)
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1.6 ... :
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0.2 0.4 0.6 0.8

| ==Delta H16.5 Pump
===C-company Pump
' P-Company Pump |
| =—A-C —A-Company Pump |

1.0 1.2 14 1.6

Verified MTTF 50 °C (hrs) | 2,077,723

Verified L1o 50 °C (hrs)

Verified MTTF 50 °C (hrs) | 532,407 (Processing)

13 Delta Confidential

296,818 Verified L1o 50 °C (hrs)

76,058 (Processing)

With self-developed technology

0.0
Q (LPM)
Verified MTTF 50 °C (hrs) | 775,632
Verified L1o 50 °C (hrs) 110,805

Delta pump features both high PQ performance with long life expectancy

A AELTA



Liquid Cooling Solution Manufacturing Capability

B Brazing oven - Copper

/ —
f [T ) I
L
! s
3

B Brazing oven - Aluminum W Brazing material dispenser B Welding

B Vacuum Oven
?gn-s':;_; ]

W Helium Testing

In-line process/testing and inspection for quality control

14  Delta Confidential



Coolant Distribution Unit

Liquid to Liquid CDU

Model:DHS-X430175-01

* 4U height

T« 450 (W) x 900 (D) x 175 (H) mm

@K » Cooling capacity: 100 kW @T,,pr0acn=18°C

% » Full load power consumption: 580 W
?—.I% - Modbus / Redfish / Webserver

@’ » Smart self-protection & High performance pump
5;5 « Facility chiller —
« Comply UL 62368

- Intel doc#: 636703
Approved by Intel as LCS ecosystem solution
listed in design guideline

Liquid to Air CDU

Model:FHS-X440350-01

8U height
450 (W) x 900 (D) x 350 (H) mm

Cooling capacity: 14 kW @T,pr0acn=25"C
Full load power consumption: 2,200 W
Modbus / Redfish / Webserver
Smart self-protection &

High performance pump & fan
CDU cooling fan

Comply UL60335

Approved by Intel as liquid cooling solution ecosystem listed in design guideline

16 Delta Confidential
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Liquid to liguid CDU (4U height)

Coolant Distribution Unit — Liquid to Liquid

CDU PQ Curve
(including internal tubing & CGB20 quick disconnec)

Need facility chiller

450 (W) x 900 (D) x 175 (H) mm
Cooling capacity is 100 kW

@ approach temperature = 18°C
Pressure control/

Dew point temperature control/
Liquid flow control/

Redundant pump design
Leakage and condensation alarm

Power consumption: 580 W T app (Approach temperature) Yo w B e e, W AR
Low power consumption = Secondary supply (@) — Primary supply (#)

0.0 10.0 200 30.0 40.0 50.0 60.0 70.0
Flow Rate (LPM)

Maximum cooling Capacity
@ Primary flow rate S50LPM , water
Secondary flow rate S0LPM , water
30.0

20.0

10.0

50

Approach Temperature (degC)

Delta Confidential

PQ Curve of CDU
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Coolant Distribution Unit — Liquid to Air

CDU PQ Curve
(including internal tubing & CGB20 quick disconnect)

200.0

mey ;EEE \ PQ Curve of CDU

140.0 ™
120.0
100.0

80.0

60.0
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20.0

0.0

0.00 10.00 20.00 30.00 40.00 50.00 60.00

Flow Rate (LPM)

Pressure (kPa)

Liquid to Air CDU (8U height)

* No need facility chiller, easy to build
up liquid cooling solution

« 450 (W) x 900 (D) x 350 (H) mm

+ Cooling capacity is 14 kW
@ approach temperature = 25°C

N\

Maximun Coocling Capacity
(@ 20 LPM liquid flow rate]

@

- Pressure control/ £ _
Liquid flow control/ ﬂ |
liquid-air heat exchange : -

+  Redundant pump design ; T

. Leakage alal'm T app (Approach temperature) : u_.---'---z.:wc- 4,000 6,000 8,000 10000 12000 14000 16000 18000
«  Power consumption: 2,000 W = Secondary supply (@) — Primary supply ()

18 Delta Confidential A BELTA
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Manifold Design Capability

B Manifold design

» Customized per demand * Hose consideration
« QD selection *  Fluid compatibility
« Highly reliable * Wetted material consideration

« Easytouse
Materials compatibility

1” Hose with QD :
19 Delta Confidential hELTd



Manifold Design Capability

Even Distribution _ Low Pressure Drop

Manifold Distribution Analysis

Manifold £

» Total 58 nodes (58 cold plate loops) » ’

-4 AT

B8 30.0000 mm
'/ 7

Improve
pressure drop

=5

Cold plate 58 | =g
{node 58) b

Msciz m bt izl 1 s
]
T t——
= .
Cold plate 1 I ? W
(noda 1) i L "
_____ = Customized per Demand

@5'1; E :::M! ] ; .E:pgg[ Front view Side view

Rack 3(LPM ) 1630 ‘

Rack 4 [ LPM ) 1.626

_Rack 5(LPM ). E 1618

Racl ) 1611

_Rack 7 (LPM ) 1605

b 1,600 :
Rack 9 [LPM ) 1596 3 i
Empt E Air vent
Rack 11{LPM ) Empty i i
1.586 -

Rack 13 (LPM ) 1.584 = QD: SCG03
Rack 14 (LPM) 1582 E |

Rack 15 {LPM ) 1580 | 3

Rack 16 (LPM ) 1579

| Rack17(LPM) 1579
Rack 18 (LPM ) 1579
standard deviation o ( LPM ) 0.018
APyyy (Pa) 128325
Toﬁ::m Rate (LPM ) 224 E ik foatira e

: d,"‘!’““’"gg!ﬂ‘? 1109 % i PDU rail
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Integration Capability for Total Liquid Cooling Solution

4. Chip temperature analysis

- ‘E.‘:-.
Flow rate of cold plate : .. ’gi
- ﬂv

* RQ curve of cold plate

. System pressure drop analysis
Cold Plate
Manifold & Tubing

Quick disconnect \|
i
I §a:os
| Goos K
=004
I EUU:K
l e o2 04 06 08 10
I Flow Rate (LPM)
|
|
1
I
1 3. Liquid temperature analysis
| « Secondary flow rate s
v ! * Primary water flow rate
2. Operation flow rate analysis : « Primary water supply temperature
« System pressure drop I Heat load of rack
- PQ curve of CDU or E I CDUthermal perormance cUR e
o o . - i / vs. app. temperatt
e 8. : Liquid to Liquid Liquid to Air P = AR
’ : CDU cou (T ST T |
- - i = i Lo R L
E Sacondary skle cutput :
Lol i s
?._,' e % ey seph epeane (T =3

© )
Ploi Rine (10) Sarvey eamtmn ) M3

Delta could integrate and provide total liquid cooling solution AhELTAI
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CDU Manufacturing Capability

B CDU Production Line B Intelligent Visual Image Detection B Smart screwdriving system

‘e W
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