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Abstract 
The evolution of technologies in the 21st century are driven 
the next generation data center design. The new design must 
answer business needs such as less time deployment, high 
efficiency and effectiveness, and less investment. This 
research paper is concentrated on modified feature of 
mobility and modularity through data center without 
adversely impact of availability, capacity, efficiency, 
performance, and security function of data center. The case 
study of 21 data centers consolidation is investigated and 
formulated container concept of mobile and modular data 
center (M2DC). The concept of M2DC benefits to help 
organization reduce total cost of owner ship (TCO), project 
deployment, business risks, and increase equipment and 
facility utilization, and energy and system efficiency. 

1. Introduction 
The neo society in which we live is facing an "intelligence" 
era. With the continuing development and evolution of ICT 
comes a hastily escalating amount of transactions and data, 
and as a result the data centers responsible for creating, 
processing, storing, exchanging, and distributing these data 
have become a vital part of business and social 
infrastructure. 
On the other hand, with the increasing amount of data, 
power consumption has also continued to exaggerate, and 
energy conservation has become a new business and social 
intention from the perspective of environmental-

considerations. Operating the data center will become more 
and more complicated in the future as the requirement to 
available, flexible, reliable, and secured handle 
unpredictable vacillations in the amount of data. 

CIO needs more smart solution for next generation 
data center for instance consolidation and virtualization. 
The challenge for CIO is how to minimize the total cost of 
ownership (TCO) for the data center infrastructure without 
unfavorably impacting the availability, capacity, efficiency, 
performance, and security of critical systems [7]. Data 
center consolidation is not only saving the present 
investment by sharing basic facility infrastructure and 
utilized resource to meet maximum efficiency of equipment 
design but also saving the future costs of electrical billing, 
operations management, and maintenance.    

The research question came up after December 
2011, since the World Bank has estimated 1,425 billion 
Baht in economic damages and losses due to flooding, as of 
1 December 2011. Many of businesses, especially banking, 
telco, and retail segments, had suffered from this crisis. A 
ton of data cannot recover and destroy during flooding. 
Legacy data center must shut down operations and transfer 
to disaster site. What will be happened if they have only one 
data center? They need to transfer data or servers to other 
site and start operations. Sometime without facility 
infrastructure, it took a few weeks or a few months to 
recover business. This is not included business losses during 
data center downtime.  
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Researcher which encourages the smart 
community practically urbanized the mobile and modular 
data center (M2DC) which can solve various problems such 
as mobility, availability, security, short time 
implementation, reducing investment, space utilization, 
increasing energy efficiency and system reliability. The case 
study of consolidation 21 data centers was deploying the 
advantage concepts of mobile, modular, and consolidation 
to create M2DC prototype. The research results propose 
comprehensive and miscellaneous solutions of M2DC in 
order to meet the business needs.  

1.1 Downtime  
Resiliency is among the most common explanations for data 
center investments. Obsolete, low-quality data centers are 
often an unacceptable business risk. Nevertheless upgrading 
facilities typically isn’t always the most direct or even the 
most effective means of making applications more 
available. Availability is a critical facet of data center 
environment. Availability is the measure of how often you 
data and application are ready for you to access them when 
you need them. At the margin, investments to improve 
system designs and operations may consent better returns 
than investments in physical facilities [12]. Downtime 
devastatingly begets from application and system failures, 
not facility outages. The Table 1 shows the amount of 
downtime expected for different levels of availability.  
 
 
 
 
 
 
 
 

Table 1 Correlation between availability and downtime per 
year  

Level of availability Downtime per year 

90% 36.5 days 

95% 18.25 days 

99% 3.65 days 

99.9% 8.76 hours 

99.99% 50 minutes 

99.999% 5 minutes 

1.2 Investment 

Investments in data center capacity are a fact of business 
life. Businesses require new applications to interact with 
customers, manage supply chains, process transactions, and 
analyze market trends. Those applications and the data they 
use must be hosted in secure, mission-critical facilities. To 
date, the largest enterprises have needed their own facilities 
for their most important applications and data. How much 
data center capacity you need and when you need it, 
however, depends not only on the underlying growth of the 
business but also on a range of decisions about business 
projects, application architectures, and system designs 
spread out across many organizations that don’t always take 
data center capital into account. As a result, it’s easy to 
build too much or to build the wrong type of capacity.  

Data centers are suitable for organizational 
investors for long-term investment. As data center is a 
mercantile real estate facility used to host computer systems 
and networking components. Data centers vary from typical 
business office and industrial buildings because they are 
designed to accomplish the mission critical by provide 
reliable facility infrastructure such as power, cooling, and 
network communication equipment. 
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and technology assessment are to define the ideas, assess 
the development potential and establish the individuality. 

The exploration research proposes are trying to 
find out more information to answer about the utilization of 
space, loaded power, and cooling sizing. How to optimize 
and utilize by applying the latest technologies for improve 
energy efficiency and effectiveness are expected results of 
this research.  
 
4. Analysis and solution 
The survey result from 34 agencies, as shown in Table 4, is 
intended to analysis each data center subject to space, 
server, and application utilization. Only 21 agencies have 
data centers and total data center space is 1,563 sqm. 
Duplication in date center investment, operations, and 
management is costly. Data center consolidation and 
optimization seem to be the best option to answer the 
economy and efficiency of business expectations.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 4 34 data centers survey 

 
    

When we interviewed senior data center 
infrastructure executives about their innovation priorities 
and capabilities, many emphasized that constant innovation 
represented their only chance of meeting user expectations 
while supporting—within budgetary constraints—ever-
increasing business demands for computation, data storages, 
and connectivity.  

In most organizations, Data center began as a 
support function, leading to a multi-dimensional 
management approach. However, technology-enabled 
products, interactive communications, and 24x7 online 
information environments have thrust data center to the 
forefront, with critical implications for business growth and 
customer engagement. In addition, established practices, 
such as lean-management techniques, have highlighted the 
value of data center in reducing waste and increasing 

No. Agency
Sizing Data 
Center (sqm.)

No. of 
Servers

No. of 
Networks

No. of 
Applications

Ulilization 
Level

1 Agency 1 152 1 1 1 3

2 Agency 2 756 10 25 35 2
3 Agency 3 - 9 - N/A N/A

4
Agency 4

Shared with 
other

N/A N/A

5 Agency 5 17 9 10 N/A
6 Agency 6 44 4 7 4 2
7 Agency 7 Hosting outside N/A N/A
8 Agency 8 Hosting outside N/A N/A

9 Agency 9 16 1 2 1 3

10 Agency 10 54 1 2 1 3

11 Agency 11 - 3 5 1 N/A

12 Agency 12 75.65 15 12 9 2

13 Agency 13 62.4 89 38 47 1

14 Agency 14 30 39 N/A 1
15 Agency 15 No Data Center N/A N/A
16 Agency 16 Hosting outside N/A N/A
17 Agency 17 Hosting outside N/A N/A
18 Agency 18 36 5 3 N/A 3
19 Agency 19 31.5 23 23 15 2
20 Agency 20 31.5 13 5 8 2

21 Agency 21 9 1 1 1 3

22 Agency 22 Hosting outside N/A N/A
23 Agency 23 No respond N/A N/A
24 Agency 24 15 9 2 N/A 2
25 Agency 25 50 N/A N/A
26 Agency 26 25 6 2 5 2
27 Agency 27 No respond N/A N/A
28 Agency 28 40.5 3 5 N/A 3
29 Agency 29 2 N/A N/A
30 Agency 30 88.5 85 15 N/A 1
31 Agency 31 7 4 N/A N/A
32 Agency 32 Not given info N/A
33 Agency 33 16 15 4 3 2
34 Agency 34 30 4 2 1 3

21 Data Centers 1,563               363 High U Medium U Low U

34 Agencies: Utilization Survey
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Figure 15 Project management efficiency 
 

The report from Schneider whitepaper [11] is 
estimated around 54 weeks saving time during deployment 
containerized data center. The 54 weeks mean save more 
other costs such as labors, materials, operations, 
opportunities, and can build more M2DCs. The estimate 
saving investment infrastructure (building construction) 
between legacy data center and M2DC per square meter is 
about four times since building construction is around 
200,000 baht per sqm. but M2DC is around 50,00 baht per 
sqm. Moreover, M2DC is saving electrical bill in long term 
operations because the different PUE ratio between legacy 
data center and M2DC is 0.8 (PUE 2-1.2= 0.8) [14].  

5. Conclusion 
The mobile and modular data center (M2DC) design can be 
used to identify cost-effective saving opportunities in 
operating facility infrastructure. Even though, no design 
guide can offer “silver bullet” to design a data center, but 
M2DC offer efficient design suggestions that provide 
efficiency benefits in a wide variety of; space limited data 
center design situations; mobility incase of any natural 
disaster or manmade; and modular expansion (use as 
needed). The result from consolidation 21 data centers 
reveals benefits of M2DC subject to reduce investing facility 
infrastructure, space occupier, electrical billing, and 
operations, but increase space and IT equipment utilization, 

and energy efficiency.  M2DC design is a relative new field 
that addresses a dynamic and evolving technology. The 
most efficient and effective M2DC designs use relatively 
new design fundamentals to create the required high energy 
density (consolidation), high reliability environment, 
mobility and modularity. The above best practices capture 
many of the basis standard approaches used as a starting 
point by successful and efficient M2DC.   
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Table 5 Total data center consolidation power requirements 
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Figure 12 20 feet container design for M2DC 
 

EQUIPMENTS

No. Name Model
Rack 

Mount 
Unit (RU)

Weight / 
Unit (kg)

Power 
Consumption 

 / Unit 
(Watts)

Heat / Unit 
(BTU/Hour)

Qty
Total 

Weight 
(kg)

Total Power 
Consumption

(Watt) 

Total Heat 
(BTU/Hour)

1  WAN Router Cisco ASR 1002 2 16.75              1,120             3,821 2             34              2,240            7,642
2  Core Switch Cisco Nexus 7009 14 136.00            12,000           40,945 2           272             24,000          81,890
3  Service Node Switch Cisco Catalyst 6506 12 69.60            12,000           40,945 2           139             24,000          81,890

4  Fabric Interconnect 
Cisco UCS 6248 Fabric 
Interconnect

1 15.88                 700             2,388 2             32              1,400            4,776

5 SAN Switch
Cisco MDS 9124 24-Port 
Multilayer Fabric Switch

1 8.40                 600             2,047 2             17              1,200            4,094

6  Blade Server Chassis 
Cisco UCS 5108 Blade Server 
Chassis

6 115.66            10,000           34,121 4           463             40,000        136,484

NetApp FAS 3240
 - Storage Controller Enclosure 3 67.20                 956             3,262 2           134              1,912            6,524
 - Disk Shelf Enclosure 4 49.90                 639             2,180 7           349              4,473          15,260

43 479.39 38,015         129,709      23       1,440           99,225 338,560     
(Watts) 112,853     

7  Storage 

Total 

 HARDWARE PER UNIT REQUIREMENTS (SET) TOTOAL REQUIREMENTS (SUM)
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Figure13 Modified Tier III M2DC power distribution system 


