Save your money.
Save the planet.

Introduction of

COOLING RACK




Problems of traditional ROOM unit cooling system n -

COMPUTING

Inefficient

Cooling Architecture Hard to upsize/downsize

e Cooling not only isles Hard to extend or reduce spaces

but also empty spaces Excessive investment to extensibility

Increase of maintenance cost

Hot Spot Un-planned Rack placing [ ]
e Using fans in spite of HVAC * Placing Racks considering neither [ T — ]
* Hard to calculate proper flow analysis nor heating value -
capacity of HVAC

Source : US-based Natural Resources Defense Council (NRDC)

A Computer Room Air Conditioner malfunction critically affects to whole system (forcing to set a Backup CRAC)



Direct Cooling Architecture

COOLING RACK

Small-sized independent data center

with constant temperature, soundproof, dustproof, power-
saving and monitoring functions,

for which cooling can be focused only on IT equipment

as being separated from the external influences

(dust, humidity and temperature)

By adding cooling system into a standard rack

and sealing the internal up.

Micro Data Center

];[ More info
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https://youtu.be/F5Vexy6M4jE
https://youtu.be/F5Vexy6M4jE

Benefit

«= Qualitative effect

Plug & Play
Easy expansion
Minimize the failure rate

WEB/Mobile/SMS monitoring

Password authentication method access control

Minimize space costs

Don’t have a data center
building experience....

B Moreinfo | user Interview

ONE STOP
SOLUTION
How should How much data will
infrastructure increase?

construction work?
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«= Quantitative effect

@‘ More info
% Infra Cost : 0% @, More info
@ Soundproof : 30% ¥ 31 Moreinfo

Power Saving : 80% V¥ @, More info

Dustproof : 99% V¥

How do you reduce What are the measures
operating costs? against noise & dust?



https://youtu.be/p1wXH9K0F8U
https://youtu.be/p1wXH9K0F8U
https://youtu.be/zwx-wsoOwKc
https://youtu.be/zwx-wsoOwKc

Operation of COOLING RACK (Mmidrange Model) E -
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A In any case, there is no stopping of computer equipment.

Operation of Heat Exchanger

Enter a password
(Fleese reed e cardhs |

&

&%  If the external temperature is high it stops

% Exclude models Edge and Entry

Q More info l;l More info
* LCD Monitor

Automatic opening in an emergency 3] Moreinfo |

(higher than 104°F [40°c] )

l;l More info

Operation of Air Conditioner

( higher than 77°F [25°c] )

IO TN
NI

* WEB Browser

®‘ More info l;l More info
* Smartphone Application

* SMS (Short Message Service)

Q More info

Q More info Patent


https://youtu.be/X0knXPN6dG8
https://youtu.be/X0knXPN6dG8
https://youtu.be/H0CxyS4bvI0
https://youtu.be/H0CxyS4bvI0
https://youtu.be/XJ7vysxWNiM
https://youtu.be/XJ7vysxWNiM
https://youtu.be/s6K2IqRdgjc
https://youtu.be/s6K2IqRdgjc

COOLING RACK Product Group 0o - e
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o [
r Variable products for place, environment, Rack unit or cooling capacity.

1 ‘ -
% Edge $ Entry % Qu_'Et Office & Midrange & Enterprise
(Midrange-ODF)
Low cost General purpose model fit to  Fit to office env. with quiet sound High power saving High power saving
Fit to minimal equipment variable environment Outdoor unit to resolve a noise Fit to reducing Co2 env. Suitable for high availability
and heat
- Cooling capacity : 18,000 BTU _ ; .
- Cooling capacity : 7,000 BTU B capacty - Cooling capacity : 18,000 BTU Cooling cap=clt/EieRBRSEI
- Rack unit: 27 U : T . R )
- Rack unit : 18U - Cooling capacity : 18,000 BTU (Min) - Heat Exchanger < 5,000/ BTl Heat Exchanger : 10,000 BTU
\_ ) 30,000 BTU (Max) - RachuE - Rack unit : 84 U

-Rackunit:31U

# Common choice specification : Cooling Rack Monitoring Solution V1.0 / Auto fire extinguisher / UPS / KVM Switch



Competitor E .
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% Allin one with client’s NEEDS

& It has its own technology developed from hardware to software.

| Manwfocwer | posccomputg | A | € | R |
Uninterruptable system (high availability) Selectable ---
Physical security (Access Control) 0K ---
Heat Exchanger capacity 5,000 BTU ~ 10,000 BTU ---

Unique, Our own technology

WORLD LEADING TECHNOLOGY

Air Conditioner capacity 7,000 BTU ~ 60,000 BTU 14,000 BTU 12,000 BTU 10,000 BTU Compact, High Capacity
List price USS 10K ~ USS 12K USS 20K USS 25K High price competitiveness
Sealed (soundproof, dustproof) oK OK oK Selectable
Over-heating-proof OK OK oK
Standalone (without outdoor Unit) Selectable OK oK
Hot Swappable oK OK oK
Duct Selectable Selectable
Rack Unit 18U ~ 84U 27U 29U Selectable
Smartphone oK OK Selectable
Short Message service OK OK Selectable
Monitoring
Web Browser OK OK Selectable

API oK OK Selectable



Reference - Military

XXXXXXX control

Mobile Command Center

_ ' Agency for Defense Development

XXXXXXX control system

Model : User-defined Model
Outdoor cabinet & Vehicle on board
Waterproof and bulletproof
Redundant vibration prevention
Triple air-conditioning system

One heating system

Republic of Korea Air Force

¥
';,,.,#

Mobile Command Center
Model : User-defined Model

Option : rapid exhaust against overheating

Y
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Reference - Military

Q Republic of KOREA Navy
S

*  XXXXXXX communication System
*  Model : User-defined Model
* Option : rapid exhaust against overheating

* Requirements

- Korean Navy dispatch to Gulf of Aden

XXXXXXX communication System - Aden's operational environment is very hot

- number of military secrets

@ Xth Fighter Wing

¢ XXXX Warning System
*  Model : Entry (User-defined Model)

* Option : rapid exhaust against overheating

Double access restriction device

XXXX Warning System

Y
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Reference - Government

-ex Korea Expressway Corporation

*  Purpose : Non-stop tolling System
* Application Models : Quiet Office & Entry
* Characteristic

- Downtime =“0"

- Cooling unit & Controller redundancy

- Monitoring + Remote Control

7//‘ KOREA HYDRO & NUCLEAR POWER

* KORI Nuclear Power Plant

| B jl‘r RI/ e T - i *  Purpose : XXXXXXXX monitoring telemetry system
‘ i m : £ 5 .. N oo * Application Models : Entry
| | 8

* Characteristic

Ei : R s - Downtime =“0”
- Environmental monitoring of nuclear leaks, etc.

- Redundancy of COOLING RACK
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Reference — Finance

@F IBK SAVING BANK

* Purpose : Establishing a communication system
* Application Models : Entry
* Characteristic

- Downtime=“0"

- Mobile Monitoring

FN
H F KOREA HOUSING FINANCE CORPORATION

* Purpose : Environmental radiation monitoring telemetry system
* Application Models :

- Entry
* Characteristic

- Downtime=“0"

- Environmental monitoring of nuclear leaks, etc.

- Redundancy of COOLING RACK
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Reference — Government LAB & University
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) KOREA INTERNET &
KISA™. SECURITY AGENCY
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SEOUL NATIONAL UNIVERSITY

) OfZ=CHe T

UNIVERSITY




INDUSTRY
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Smart Rack n -
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* Smart Rack = Cooling Rack EDGE Model + Anti-vibration

* Purpose : To protect the nation's major computer systems from earthquakes.

* Characteristic

1. World's First Anvi-vibration Integral
be easy to install
be convenient to move
It can be monitored on a rack basis
The cooling unit can be selected

vk wnN

* Specification
1. earthquake magnitude 7.0 or higher
2. Vibration displacement: 150mm or less
3. Seismic Isolation Self-Load: 3,000 kg or more
4. Obtained the Certificate of the International Accreditation Laboratory

| ]

{ Anti-Vibration Base J

Testing by the International Laboratory for Accreditation

Q More info
y,



Save your money.
Save the planet. COMPUTING

Manufacturer

/ -~ Copyright © 2010 by Dobe Computing All Rights Reserved


mailto:superman@dobe.co.kr
mailto:dobecomputing@gmail.com
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TCO (COOLING RACK vs Data Center 16511)

¥% Considering 25,000 BTU of server heat value for 5 years (in case of Entry Model * 2)

Accumulation

62%

Reduce

REDUCE COST USS 6X$897

DATA Center (HVAC)

unit : USS
Item Cooling Rack Entry * 2 DATA Center (165n)

Construction 2X,544 38,289

Space(3.3m per $41.6) 66 219
Occupying space(5 years) 3,947 13,158
Cooling Rack Entry * 2 Cooling(5 years) 9,484 44,741
Cooling maintenance(4 years) 7,018 11,316
Move, Demolition, etc. 0 4,368

Total Cost 3X,993 111,890
0 10.000 20.000 30.000 40,000 50.000 650.000 70.000 80.000

u Cunstruction ® Space(3.3m per $41,6) ® Cooling (Gyrs) ® Cooling Maintenance(dyrs) ® Move, Demaolition, ete, 8 Occupying space(byrs)

Q More info )




COOLING RACK vs Computer Room (build & space cost) E oy
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% Considering 25,000 BTU of server heat value... _pr
AIIV_in one ’

= e o
uPs < ,

Rack

Fire
Extinguisher

Calculating accurate HVAC

Monitoring capacity,

Not to determine
based on the area
Distribution
Panel

But to determine

e ———————————————
N——————————————————————————————,

based on heat value
Space

\/f, Access Floor
Physical Security A 4

Step Contents Costs (USS) days Step Contents Costs (USS)  days

1 Minimal area - 16.5 m? Extra 0 1 Minimal area - 5’m2 + Extra 0

2 Waterproof/floor construction 3 2 Entry Model (33,229 BTU) *2 2X,544 0.1

3 Power/Access control system 17,544 2

4 28,000 BTU(3RT) HVAC 5,482 1

5 Rack and Monitoring Solution 5.262 2 - —

TOTAL $28,289 8 TOTAL ‘ $2X,544 ‘(‘)_;j}
- —

'D Go back



COOLING RACK vs HVAC on Power Consumption EE =
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Ul e\
\\\,& Test in Korea

¢
# In case of building system with 25,000 BTU of server heat value 4

unit : Kwh / USS

HVAC 3RT : Cooling Rack
(Power 13.8 Kwh) Comparison Entry *2 (Power 3.4 kwh)
O Reduce power vs HVAC ower . W ntry OWEF .5 KW
. . 36,000 BTU
27,638 BTU Cooling capacity
o (20,000 BTU per each Entry)
79 /O 3~5 6~8 9~10 11~2 Season (Month) 3~5 6~8 9~10 11~2
12 24 11 2.7 Temperature, avg. (°C) 12 24 11 2.7
65.2 105.7 65.2 92.5 Electricity Cost 65.2 105.7 65.2 92.5
O Reduce CO2
100% AC load (%) 100%
13.8 Kwh Power Consumption 3.4 Kwh
40 t on US$ 8,948 Annual Cost USS$ 2,204
US$ 8,948 Converted Cost ( 86%) US$ 1,895

Based on Cooling Capacity

Based on the cost of General Service(A) low-voltage on Nov.21. 2013. (Excluding special conditions)

f Calculation above is a simple comparison and can vary with contract condition, installation environment, etc.

The above results are based on South KOREA (Exchange Rate : \1,140)

'D Go back



COOLING RACK and DATA CENTER case studies

¥% Based on 100 computer equipment including server, storage, network, backup device

(2,500 BTU per equipment / Total calorific value 250,000 BTU )

Data Center

* 18 equipment per Rack
* 6 racks required (108 = 18 * 6)
US $5,310

79.3 m?
US $84,880
US $61,892 — with Backup device

Access control

US $7,957
Monitoring for rack
US $160,035
HVAC US $66,384
US $316,007
B — -

1 addition rack & Additional HVAC deployment
27%

Complex

Contents
Rack

Space
Infrastructure construction

HVAC
Addition device

Build cost
Yearly cooling costs
5 years cooling cost
Adding 24 equipment's
Failure rate due to environmental factors

Transfer or demolition

'D Go back
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Ul e\
Test in Korea
\\\2»,:«/

4

unit : Kwh / USS

12 equipment per Rack
9 racks required (Quiet Office Model / 108 = 12 * 9)
US $119,363

99.1 m?
US $4,420
US $14,146 — with backup device

Access control

Include dg#
Monitoring for rack

US $137,931 6 @%
US $26,358 45KW * 9 =405 Kw
US $131,972 Reduce

—

Simply add two more Quiet Office models
Less then 0.001%

Easy



HEAT EXCHANGER and AIR CONDITIONER

s HEAT EXCHANGER

Hot air
from outside

Cool air
/ from outside
L ]
. [ ] [ A .
e Hot air . Cool air
. toinside to inside
[ ] . Y g . -. ‘e .

» Main cooling equipment (ECO Friendly) u

Cooling capacity : 3,000 BTU ~ 10,000 BTU

» Consuming power : 400 ~ 500wh (220V/Single Phase)
» 55% of total cooling (varies for temperature)

» Hot swappable

(replaced within 5 minutes from any failure)

» The colder outside, the more efficient cooling

B AIR CONDITIONER

. { ]
° @
P Cool air
to inside *
L]

@ Hot air ,
to inside

24
Air conditioner

dualization

» Auxiliary cooling device

Cooling capacity: 7,000 BTU ~ 60,000 BTU

» Consuming power : 1Kw ~ 15 Kw (220V / Single phase)

» 45% of total cooling (varies for temperature)

- 100% excluding heat exchanger

» Hot swappable

(replaced within 5 minutes from any failure )

» (Optional) Fault tolerant model - 9,000 BTU * 2ea

'D Go back )
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https://youtu.be/X0knXPN6dG8
https://youtu.be/X0knXPN6dG8
https://youtu.be/H0CxyS4bvI0
https://youtu.be/H0CxyS4bvI0

Monitoring of COOLING RACK

Cooling Wock ‘

MEMBER Login

SKT &
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Is Riyadh a safe place from earthquakes?

T
>
2
=

TN

: A, Shbo, Gondys, Eavheiy Cooprphie, CHESN G 08, USDA, LBOS, AamORD,
Uior Coumprenily

AROTE SIOE 3 SOVOUE

JEDDAH: Earthquake monitoring stations belonging to the Saudi Geological Survey (SGS) have detected 7,172
earthquakes during 2018 in the region.

SGS spokesperson, Tariq Abaakhel listed the areas where earthquakes have been recorded throughout the year.

Among those areas was Harrat Al-Shaqa, a lava field in northwestern Saudi Arabia, which has witnessed 3,027 earthquakes, with a magnitude of 2.7 on the Richter
scale.

Saudi Arabia seismic activity in a small village in Al-lhsa, in Haradh region, reached 1,316 earthquakes, with a magnitude of 3.5 on the Richter scale.

In the Kingdom’s northern Red Sea region, 1,066 earthquakes were detected with a magnitude of 2.9 on the Richter scale. While the southern Red Sea region recorded
32 earthquakes with a magnitude of 2.9.

Along the Gulf of Agaba, 376 earthquakes were detected with an average of 3.3 magnitude.

':) Go back
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