
范欽輝 技術規劃處副總經理

建構未來 工廠：基於可擴展架構，
創造實質商業成果



的重要目標為具備高度可擴展性、可重複性、韌性及安全性

為生產一種新型商品 應用服務

支援大型組織所需的龐大規模的算力運作

提供類雲端操作體驗，並可支援各類 工作負載



建置時須考量的功能

提供各式應用服務目錄

系統、資源監控與管理

需快速部署模型與應用，
簡化繁瑣設定及維運

多租戶資源與權限管理 紀錄並統計用量

自動化協調與整合



任務導向的 解決方案
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任務導向的 解決方案



的核心理念

彈性與模組化協同作業全方位整合



全方位整合可降低相容性風險、監控資源使用效率、維持一致性的維運管理，實現快速部署與應用



建立 應用與模型上架





簡化資料存取



基礎架構 四種配置規格
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AI Factory at scale –邏輯化服務階層
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垂直整合，加速協同作業

• Responsible for allocating 

infrastructure

• Manage available resources

• Create a tenant/workgroup

• Provision IP address spaces for 

each tenant

Infrastructure 

administrator

• Responsible for managing tenant 

assigned resources

• Creates one or more platforms 

using allocated resources

• Creates a workspace and assigns 

users to these workspaces

Tenant administrator

• Responsible for curating AI tools 

• Creates projects and assigns users 

to projects

• Sets resources quotas on a project

• Reports on project utilization 

MLOps engineer

• Uses the tools and apps provided 

by the platform

• Executes an experiment within the 

platform

• Deploys AI applications and 

workloads

Data scientist



垂直整合，加速協同作業



共同建立維運能量
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https://my.idc.com/getdoc.jsp?containerId=US53002625


HPE Cooling Technologies
The Reality of Direct Liquid Cooling: One Size Does Not Fit All

1

D. I. Tsai, Solution Architect, HPC & AI, APAC
Oct 16, 2025



HPE has delivered the three world’s fastest, verified supercomputers
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SUPERCOMPUTER
in the world.

ranked

21# #

SUPERCOMPUTER
in the world.

ranked

SUPERCOMPUTER
in the world.

ranked

at 1.742 exaflops. at 1.353 exaflops. at 1.012 exaflops.

Sources:  Nov 2024 Top500 

#3

https://top500.org/


Enabling Large-Scaling AI Workloads Around the Globe
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10 EFLOPS
single-precision AI Performance
with NVIDIA GH200 superchips

20 EFLOPS
single-precision AI Performance
with NVIDIA GH200 superchips

21 EFLOPS
single-precision AI Performance
with NVIDIA GH200 superchips

https://www.youtube.com/watch?v=R8p3g34VNlo



Cooling matters 
more than ever
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The cooling dilemma
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Not sustainable 
with air cooling

Time

Power



Why liquid  cooling

6

Performance
Reliable top-bin CPU/GPU operation

Sustained turbo modes

Efficiency
More effective heat capture

Lower cooling power required

Density
More servers per rack

Fewer racks required



Power trends
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Single
HPE 

ProLiant 
DL384*

Single 
HPE 

ProLiant 
XD685*

Full Rack of 
XD230

Single 
HPE 

ProLiant 
DL380a**

Data developed from Uptime Institute Survey of IT and Data Center Managers- 2022 and 2024
*Approximate Values Assuming 80% Max Load and Full Fans
** Depending on configuration.

Full rack of 
HPE 

ProLiant

Full rack 
of HPE 

Cray XD 
2000

Full rack 
of HPE 

ProLiant 
XD685 HPE Cray EX 

Supercomputer

17%

40%

24%

9% 5%
3%

1% 1% 1% 1% 2%

1 2 3 4 5 6 7 8 9 10 11

kW per rack
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1 2 3 4 5 6 7 8 9 10 11

kW per rack

Power trends…next 1-3 years
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Single
HPE 

ProLiant 
DL384*

Single 
HPE 

ProLiant 
XD685*

Single 
HPE 

ProLiant 
DL380a**

Full rack of 
HPE 

ProLiant

Full rack 
of HPE 

Cray XD 
2000

Full rack 
of HPE 

ProLiant 
XD685

17%

40%

24%

9% 5%
3%

1% 1% 1% 1% 2%

1-3 4-6 1-3 10-14 15-197-9 20-29 30-39 40-49 50-59 60-69 70+



1 2 3 4 5 6 7 8 9 10 11

kW per rack

Power trends…next 3-5 years
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Single 
HPE 

ProLiant 
DL380a**
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24%

9% 5%
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1-3 4-6 1-3 10-14 15-197-9 20-29 30-39 40-49 50-59 60-69 70+



Cooling considerations for 1 to 9kW Racks
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Servers considered:
• Small number of enterprise servers

Cooling options: Stay with air cooling
• No need to consider liquid cooling

o Minimal ROI vs facility and hardware CAPEX
o Servers at this density would have minimal performance benefits
o Adding liquid cooling would limit rack level IT options

1 2 3 4 5 6 7 8 9 10 11

kW per rack

1-3 4-6 1-3 10-14 15-197-9 20-29 30-39 40-49 50-59 60-69 70+



Cooling considerations for 1 to 9kW Racks
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Cooling considerations for 10 to 19kW Racks
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17%

40%

24%

9%
5%

3%
1% 1% 1% 1% 2%

1 2 3 4 5 6 7 8 9 10 11

Servers considered:
• Half a rack of enterprise servers
• Small number HPC servers
• Single 8-way AI server

Cooling options: Stay with air cooling if possible
• Many HPC and AI servers have air or liquid cooling options.

o DLC has higher performance and density
o Minimal ROI vs facility and hardware CAPEX
o Adding liquid cooling would limit rack level IT options

kW per rack

1-3 4-6 1-3 10-14 15-197-9 20-29 30-39 40-49 50-59 60-69 70+



Cooling considerations for 10 to 19kW Racks
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Cooling considerations for 20 to 39kW Racks
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17%

40%

24%

9%
5%

3%
1% 1% 1% 1% 2%

1 2 3 4 5 6 7 8 9 10 11

Servers considered:
• Nearly full rack of enterprise servers
• Half a rack of HPC servers
• Small number of 8-way AI servers

Cooling options: Consider liquid to air cooling
• Air cooling begins to be difficult to cool at this 

density and require more air flow and colder 
facility air temperatures

• Liquid-to-air cooling becomes more ideal for 
both density and heat management

kW per rack

1-3 4-6 1-3 10-14 15-197-9 20-29 30-39 40-49 50-59 60-69 70+



Cooling considerations for 20 to 39kW Racks
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Rear Door Heat Exchanger (RDHX) Adaptive Rack Cooling Systems (ARCS)



Cooling considerations for 40 to 69kW Racks
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17%

40%

24%

9%
5%

3%
1% 1% 1% 1% 2%

1 2 3 4 5 6 7 8 9 10 11

Servers considered:
• Nearly full rack of enterprise servers
• Half a rack of HPC servers
• Small number of 8-way AI servers

Cooling options: Liquid cooling is common
• Air cooled servers require liquid cooling assist 

(air to liquid or direct liquid cooling) to perform 
consistently when racks are fully populated

• Some high-performance servers may only be 
available with DLC at this density

kW per rack

1-3 4-6 1-3 10-14 15-197-9 20-29 30-39 40-49 50-59 60-69 70+



Cooling considerations for 40 to 69kW Racks
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Dripless Quick 
Disconnects

Flexible Tubing 
for 

Component 
Serviceability

CPU Coldplates

GPU Coldplates

70% server heat goes to water

30% server heat goes to air



Cooling considerations for +70kW Racks
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17%

40%

24%

9%
5%

3%
1% 1% 1% 1% 2%

1 2 3 4 5 6 7 8 9 10 11

Servers considered:
• Full rack of HPC servers
• Full rack of 8-way AI servers
• Small supercomputer systems

Cooling options: Liquid cooling is required
• Performance may require highly dense servers with factory integrated 

liquid cooling
• DLC (for GPU/CPU) + air cooling for all other components often works
• Beyond 100kW per rack, combine DLC  with air-to-liquid cooling

kW per rack

1-3 4-6 1-3 10-14 15-197-9 20-29 30-39 40-49 50-59 60-69 70+



Cooling considerations for +70kW Racks
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~70% 
server heat goes to 

water (DLC)

+
~30% 

server heat goes to 
air ARCS or RDHX



Cooling considerations for +70kW Racks
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~99% server heat goes to water

~1% server heat goes to air

GPU Coldplates

Dripless Quick 
Disconnects

Flexible Tubing for 
Component 

Serviceability

CPU Coldplates

Memory 
Cooling



HPE Liquid Cooling 
Expertise

21



Legacy of liquid cooling innovation
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1970s 1980s 1990s

Cray Research 
Inc formed

Cray 1
Refrigerant 
Cooled

Cray 2
Pumped 
Single Phase 
Immersion 
Cooled 
(Fluorinert) 

Cray YMP
Cold Plate 
Pumped 
Fluorinert 
Cooled 

Cray C-90
Cold Plate 
(Fluorinert)

Silicon Graphics acquires 
Cray Research Inc.

Tera Computing Buys SGI vector 
Processing Cray Inc, Is formed

2010s 2020s2000s

SGI acquired 
by HPE

Cray acquired 
by HPE

SGI ICE
Room Neutral 
Cooling

HPE SGI 8600
ICE Hybrid Cell 
Cooling

HPE Apollo 8000 
Liquid Cooling

Cray EX
Fanless DLC

HPE Apollo Gen10+
DLC

HPE Cray XD and ProLiant
DLC

Cray XT
Vertical Refrigerant 
Cooling

Cray XC
Horizontal Chilled 
Water Cooling

HPE ARCS
Room neutral cooling



Paths to enable liquid cooling

23

Modular Datacenter New Datacenter

HPE AI Cloud Colocation

Retrofit Datacenter



Case Study: University Artificial 
Intelligence Researchers
Case study: University artificial 
intelligence researchers

Goals: 

Deploy cutting edge AI technology in a short time frame

"It was 48 hours from an empty concrete pad to a data centre. 

And then two weeks later, the supercomputer was up and 

running and was reproducing all of the factory acceptance 

tests... a working data centre with a system that's in position 128 

of the top 500 and achieving number two on the Green500." 

 - July 16, 2024
Professor Simon McIntosh-Smith
Director of the Bristol Centre for 

Supercomputing (BriCS) at the University of Bristol



• Dedicated account 
manager for your entire IT 
environment

• Site planning and cooling 
performance optimization

• Yearly coolant system 
health checks and 
maintenance

• End-of-life system 
decommissioning

Tailored HPE 
Support Services

25

Confidential | Authorized

24x7 access 
to experts 
available



Thank you

@2025 Hewlett Packard Enterprise Development LP 26
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