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Abstract - Cloud computing provides all the basic level of 

computing facility to complete the daily needs of a general or 

public community. In this paper, we concerned about the topic 

of carbon dioxide and carbon monoxide emission from cloud 

computing and its environmental effects and how to control it. 

Due to global warming and greenhouse effect, increasing the 

temperature of the environment day by day. In this paper, we 

concerned about how to control the problem of carbon dioxide 

and carbon monoxide emission from the cloud data center and 

also try to reduce the reaction cost. We use carbon dioxide and 

carbon monoxide measuring sensor Internet of Things (IoT) 

device and a chamber which contain solid sodium hydroxide at 

130 °C and 6-8 bar pressure. We set one predefined threshold 

value into the IoT sensor and when the carbon dioxide and 

carbon monoxide increase then the value of IoT sensor also 

increase from predefined threshold value then only the 

chamber open automatically which contain solid sodium 

hydroxide at 130 °C and 6-8 bar pressure. Then the reaction 

occur and produce sodium formate after the reaction with 

carbon monoxide and also produce sodium carbonate after the 

reaction with carbon dioxide. Again after the reaction when the 

IoT sensor value will decrease from predefined threshold value 

than the chamber automatically closed. In this way, we reduce 

the problem of carbon emission of the cloud data center and 

also reduce the reaction cost i.e. reaction occurs when needed. 
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Pollution, IoT sensors, Greenhouse Effect 

I. INTRODUCTION

Cloud computing is an emerging technology of computer 
science and engineering. Cloud computing is helpful for 
moving data from the laptop, desktop, mobile to the larger 
cloud data center or the cloud environment. when data or 
information move from mobile, laptop or desktop to cloud 
data center then cloud data centers become over-sized. Then 
this types of cloud data centers will require huge power, air- 
cooling system, expert manpower, and other resources and 
required infrastructure to maintain the cloud data center. 
The user only pays according to their requirement they 
don’t pay for the cloud infrastructure this is the main 
advantage of cloud computing. Expert manpower 
maintenance and responsible for cloud infrastructure. But 
there are some major problems in cloud data centers like 
high deployment and energy consumption, operational cost, 
security-related problem, greenhouse gas emission, and 
environmental pollution. 

But in this paper, we address the problem of the 

environmental pollution of cloud computing due to 
greenhouse gas emission from the cloud data center and try 
to reduce the carbon emission from cloud data center using 
some chemical reaction and using IOT sensors for reducing 
the cost. Cloud computing increasing the temperature of the 
whole world due to greenhouse gas emission from the data 
center. We mainly focus on carbon dioxide, carbon 
monoxide emission from the cloud data center. Due to the 
rise of the cloud data center, one important questions raised 
its environmental acceptable. Although when cloud 
computing has been considered widely in the research then 
the energy efficiency of the cloud data center as a whole has 
not been considered. Cloud computing also increase Internet 
traffic and expanding information database also increase the 
temperature of the environment and decrease energy 
savings. Thus, this paper discusses the environmental 
pollution control due to rapidly increase the cloud data 
center by analyzing various mechanism and technologies 
that support to reach this goal. Our research is important for 
the users and organization that are looking at Cloud 
computing as a solution for their, administrative, 
infrastructural and management problems. In this paper, we 
use solid sodium hydroxide or NaOH sodium hydroxide 
available in flakes, granules, and also 50% saturated 
solution. Sodium hydroxide mainly ionic it containing 
hydroxide ions and sodium ions. 

In Section II, related work is discussed. Section III is about 
the proposed work and how to control the greenhouse gas in 
a cloud data center with the architecture and how to reduce 
the reaction cost. In the section, IV describe the simulation 
and result and in section, V shows the flow chart of the 
system. Section VI is all about the conclusion and future 
work. 

II. RELATED WORK

In cloud computing, many devices used and by using those 
device user data reached to cloud data center. Due to the use 
of many electronics device the temperature and humidity of 
environment increase day by day. Due to this environment 
pollution agricultural industry also affected. Although the 
water vapor humidity control is the main cause for the 
growth of crops. Humidity may lean down due to the 
photosynthesis process which depends on the emission of 
CO2 [1]. Soil control also responsible for the growth of the 
crop. The fertilization and irrigation of the crop depend on 

9 AJCST Vol.8 No.2 April-June 2019

(Received 10 February 2019; Revised 22 February 2019; Accepted 30 March 2019; Available online 8 April 2019)

https://doi.org/10.51983/ajcst-2019.8.2.2148


phase, type, and climate of the environment. Moisture, pH, 
the temperature of the environment are essential parameters 
to monitor the soil condition [2]. From cloud data center 
hydrogen, nitrogen, carbon dioxide, and carbon monoxide 
gas emission increase day by day. To control those 
greenhouse gas mainly carbon dioxide and carbon 
monoxide from the cloud data center we use solid sodium 
hydroxide at 130 °C and 6-8 bar pressure at the end of the 
data center. After the emission of carbon dioxide and carbon 
monoxide produce sodium formate and sodium carbonate 
with the reaction of solid sodium hydroxide [3]. The 
greenhouse is the best option to control environmental 
pollution control. Although the greenhouse has some 
disadvantages like visual inspection hand-operated growth 
of the plant, temperature control, hand-operated spraying 
pesticide, and fertilizer. But it is more time consuming, less 
accurate, may be human error occur and it’s also unreliable 
so the fully automated greenhouse is the best solution to 
overcome this problem [5]. The humidity and temperature 
of the cloud data center also control by using a cooling 
system. Cooling starts with the computer room air handler 
(CRAH), which transfer the heat from the cloud data center 
to the chilled water. For applying this method to extracting 
heat required huge energy. But by using this CRAH 
technique we can increase cloud environment thermal load 
and also can control the outside temperature [4]. Nowadays 
cloud data center becoming huge and require huge energy 
for maintaining the cloud data center due to this huge 
energy the CO, CO2, and other greenhouse gas emissions 
from the cloud data center and this is the main source of 
environmental pollution. To control this problem many 
techniques are used like virtualization technique to get the 
optimal solution of energy consumption of cloud data center 
[7]. Although we can measure energy consumption in cloud 
data environment during different runtime tasks. We can 
also measure cloud system performance and reading of 
energy consumption through different proposed model and 
analysis tool [8]. The system collects different 
environmental parameters like humidity, ph of soil etc. 
inside the greenhouse tunnel. Those parameters which are 
collected from the environment by using network sensors 
and cloud IOT device which is called CloudIoT [6]. Smart 
Home applications of Internet of Things (IoT) device can 
use with Web Service and Cloud Computing environment 
and also we can write the application code for working of 
this IoT device into the web and cloud environment into the 
Arduino platform and for the network connection we use 
network smart things using Zigbee technology using cloud 
service [9]. For example, we can remotely access the home 
information into the mobile device. For smart home 
management, the system use domain-object hierarchical 
model for addressing the home context technically the 
system use Simple Object Access Protocol (SOAP) and Web 
Services Description Language (WSDL) for enabling the 
remote access of home information into the mobile devices 
[10]. 
 
The environmental parameter can control or monitor 
through a mobile phone. Actually, the mobile device 

connected with the central server which is connected to the 
microcontroller through serial communication. The 
microcontroller communicates a different type of 
environment parameter measuring sensor [11]. The energy 
consumption of the cloud data center estimated at 26GW 
corresponding to about 1.4% of energy consumption with 
the growth rate 12% per year [13,[14]. The Barcelona 
medium-size Supercomputing Center ( a data center) annual 
energy consumption of 1.2 MV and pay near about £1 
million amount for its energy consumption [15], i.e the 
required power is equivalent to the power of 1, 200 houses 
[16]. A new power based scheduling algorithm [12] use for 
minimum power consumption where the virtual machine 
utilization is optimal by using the technique virtual machine 
can design, migration and dynamic shutdown can be 
managed according to the requirement, in this way by using 
this technique we can save the energy of cloud data center, 
as well as the operational cost of cloud data center, can 
reduce. 
 

III. PROPOSED WORK 

 
Due to established more cloud data center the greenhouse 
gas emission increase rapidly. In this paper we discuss some 
problems like emission of greenhouse gas mainly carbon 
monoxide, carbon dioxide has been addressed and try to 
reduce these problems using some extended techniques and 
IoT sensor we also try to reduce the reaction cost. We use a 
sensor into the cloud data center for controlling 
Environment pollution. We set predefined threshold values 
of the sensor for measurement of the carbon monoxide and 
carbon dioxide emission from the cloud data center, 
depending on sensor readings we are going to control the 
carbon monoxide and carbon dioxide which emissions from 
the cloud data center. When the sensor value increase from 
the predefined threshold values then the chamber open 
where solid sodium hydroxide store at 6-8 bar pressure and 
the chamber temperature is 130°C [3]. Carbon monoxide 
which emissions from cloud data center than do the reaction 
with solid sodium hydroxide and produce sodium formate 
which is not harmful to the environment also the carbon 
dioxide does the reaction with solid sodium hydroxide and 
produce sodium carbonate which is also not harmful to the 
environment. After the reaction when the threshold values 
of the sensor reduce then the chamber automatically closed. 
In this way we can control the carbon monoxide and carbon 
dioxide emission from the cloud data center and also reduce 
the reaction cost i.e reaction occurs only when needed. 
Actually, we don't know when which gas will be emission 
from the cloud data center only when the sensor value 
increase from the threshold value then only the chamber 
open and reaction occurred with solid sodium hydroxide. 
Carbon monoxide and carbon dioxide are more harmful to 
the environment so we try to reduce the emission of those 
gases from the cloud data center. Among those gases carbon 
monoxide automatically convert into the sodium formate 
after the reaction with solid sodium hydroxide and carbon 
dioxide automatically convert into the sodium carbonate 
after the reaction with solid sodium hydroxide which is 
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store into the chamber from before both are not harmful to 
the environment. 
 
In this paper, we proposed a new model For reducing carbon 
monoxide and carbon dioxide by using a carbon dioxide and 
carbon monoxide measuring sensor and solid sodium 
hydroxide into the chamber at 6-8 bar pressure and the 
chamber temperature is 130°C [3]. When the sensor 
measuring value increase from the predefined threshold 
values then the chamber open and NaOH do the reaction 
with CO and after the reaction, it produces sodium formate. 
The equation is NaOH (s) + CO (g) → HCO2Na (s) 
( Sodium Hydroxide + Carbon monoxide = sodium 
formate ). Also, carbon dioxide does the reaction with solid 
sodium hydroxide and after the reaction, it produces Sodium 
carbonate and water. The equation is 2NaOH + 
CO2→Na2CO3 + H2O (Sodium Hydroxide + Carbon 
Dioxide = Sodium carbonate + water ) [3]. Both are not 
harmful to the environment. 
 

 
Fig. 1 Basic Block Diagram of our proposed model of cloud data center 

 

IV. SIMULATION AND EQUATION 

 
Carbon dioxide, carbon monoxide and other greenhouse gas 
emissions from the cloud data center. We use an IoT sensor 
and set a predefined threshold value into this sensor. When 
the sensor value increase from predefined threshold value 
i.e CO and CO2 increase then the chamber open which 
contains the solid sodium hydroxide at 6-8 bar pressure and 
130 °C before. When the chamber opens then the carbon 
monoxide does the reaction with NaOH and produce 
sodium formate. NaOH (s) + CO (g) → HCO2Na (s) 
(Sodium Hydroxide + Carbon monoxide = sodium formate). 
Also, CO2 does the reaction with NaOH and produce 
sodium carbonate.2NaOH + CO2→Na2CO3 + H2O (Sodium 
Hydroxide + Carbon Dioxide = Sodium carbonate + water) 
[3]. After the reaction when the CO and CO2 reduce then the 
predefined threshold value of sensor decrease then the 
chamber closed automatically. CO and CO2 increase day by 
day for the cloud computing data center. Nowadays the co is 
11 mg/m3 and the co become 30 mg/m3 if the co increase in 
this way due to the cloud data center. 
 

 
Fig. 2 CO and CO2 increase day by day 

 
But using our proposed model we can reduce the CO and 
CO2 due to the cloud data center. We can reduce and control 
the CO and CO2 and within the year 2030 CO become 7 
mg/m3 by using our proposed cloud data center model. 
 

 
Fig. 3 CO and CO2 reduce by using our proposed model 

 
V. FLOWCHART 

 

 
Fig. 4 Flow Chart of our proposed model of cloud data center 
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VI. CONCLUSION AND FUTURE WORK 

 
Nowadays a day’s environment pollution increase due to 
greenhouse effect or greenhouse gas emission from IT 
Industry mainly from the cloud data center. Due to the 
pollution temperature of the environment increase. In this 
paper, we mainly focus on environment pollution due to an 
increase in the cloud data center. We try to reduce carbon 
emission from the cloud data center using some extent 
model of cloud computing and IoT sensor. By using this 
new technique, we may be claimed environment as green 
and also try to reduce the reaction cost. 
 
In the future, we try to reduce the heat consumption 
problem of cloud data center and also try to control the 
emission of other greenhouse gas like Nitrogen (N) from 
cloud data center using any other external technique. 
Because the heating problem is another major problem in 
the cloud data center. 
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