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ABSTRACT :
 Taking into account factors such as hard operating conditions at the Drilling Rig, the necessity of frequent displacement and remoteness of service and repair bases, the concept of modern Drilling Rig is to use containerized Air conditioning system, complex thyristor devices and low-voltage complete devices (LCDs). The container design protects thyristor converters and other control devices from environmental effects and thus ensures the reliable operation of electric drives. The objectives of the present work is to calculate cooling load on the cooling coil of air conditioning system to maintain indoor temperature 22 +/- 2 °C and RH 30%  with 43°C DBT and 30% RH outdoor conditions. For the current work cooling load is also calculated at various indoor and outdoor conditions. The indoor temperature ranged from 20°C to 24°C DBT and outdoor temperature ranged from 33°C to 43°C DBT. Cooling load calculated in this range and compared. The Driller's Cabin to be designed to reduce noise levels which are anticipated from drill floor. The container design protects thyristor converters and other control devices from environmental effects and, thus, ensures the reliable operation of electric drives also analyzed.

1. Introduction

 Driller’s Control mounted at the drilling rig operating site in open-air, as a result of which, the occurrence of a highly explosive mixture of gases with the air in the region of the mounting place of the driller’s control is possible. The container design protects thyristor converters and other control devices from environmental effects and dust, thus, ensures the reliable operation of electric drives. The containers are thermally isolated and equipped with systems of Air conditioning, lighting, ventilation, and fire-fighting devices. Thus providing better Environment for working of operators and reduces noise levels and increased Safety.A refrigerated container or reefer is an intermodal container (shipping container) used in intermodal freight transport that is refrigerated for the transportation of temperature sensitive cargo.While a reefer will have an integral refrigeration unit, they rely on external power, from electrical power points at a land based site Commercial pressures and competition forced companies to reduce their cost of operations. C. Maheshwar [1] gave the first of a series of articles on container refrigeration. This article intended to familiarize the reader with the basics of containerization, and will leader through the complexities of the design and usage of refrigeration equipment when fitted on containers. J. Rodrı´guez-Bermejo et al. [2] carried out thermal study of a container for international transport in order to determine the temperature distributions. P.G. Jolly et al. [3] developed a mathematical model of a refrigeration system in a shipping container to allow for full-load simulation of its thermal performance. Jongmin Choi et al. [4] evaluates the cooling characteristics of telecommunication equipments were measured and analyzed as a function of the equipments heat density. In addition, the performance of a novel hybrid refrigeration system for telecommunication equipment rooms was measured at various operating conditions. S.J. James et al. [5] carried out the work specifically on the modeling of food temperature, microbial growth and other parameters in the transportation of food through container. 

	NOMENCLATURE
A 
surface area of wall and roof (m2)

Ac   

Number of air Changes

ADP 
Apparatus dew point temperature,   °C
BPF 

By-pass factor
COP 

Coefficient of performance

DBT 

Dry bulb temperature, °C

h 

Enthalpy, kJ/kg of dry air

k 
thermal conductivity of roof or    wall materials (W/m °C)
L 

Length, m

ma 

Amount of  air, m3/h  

OASH  
              Out side air sensible heat, kw
OALH   
              Out side air latent heat, kw

QL  
Latent heat gain from occupants,w

Qs
Sensible heat gain from occupants,w
RH 

relative humidity, %
RSH        Room sensible heat,kw

RLH        Room latent heat,kw

RSHF      Room sensible heat factor

T 
    Temperature, °C

U
    Overall heat transfer  coefficient,  

                 W/m2 k              

Vs 
     Specific volume, m3/kg of dry air

W 
     Width, m


2. Design of container :

2.1 Dimensions of container A container is a box of internationally accepted standard dimensions. The standard sizes recommended by ISO (International Standards Organization) are 20ft. (length) x 8 ft. (width) x 8 ft (height) and 40 ft (length) x 8 ft (width) x 8 ft (height). The former was known as a TEU (Twenty foot Equivalent Unit) and the latter was referred to as FEU (Forty Feet Equivalent Unit). One FEU is equal to two TEUs. Generally the capacity of a container ship is referred to in terms of   TEUs. In addition to the above two sizes, the height may be also 8’ 6”. The length may also be 45 ft.
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Fig 1 Refrigerated container details

In this design Length of container is 11.5 meter and width of container is 3 meter and height is 3.65 meter.

2.2 Internal view of container 

Indoor unit fans               Control panel       wall
outlet         
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Fig 2 internal view of container

Fig 2 shows the internal view of container. There are control panel to control the drilling process which have to be protected from the dust and provide better environmental and thermal conditions for operators working there

3.  Working CONDITIONS

Summer conditions of container:

OUTSIDE   DBT (43°C)              %RH (30) 

                     GR/LB (110)                               

ROOM        DBT (22°C)              %RH (55)                   


         GR/LB (60)

Wall exposed (area in sqm) 

        N                    10.95
        E                    41.95
        S                    10.95
        W                  41.95
There is no window in container so that 

glass exposed to atmosphere is zero.

ROOF EXPOSED (area in sqm)                        34.1 Solar heat gainthroug WALLS AND roof




0.56 kw
INTERNAL HEAT
OPERATORS                           4

LIGHTS                   1650W (4.4W/sq. ft)

 APPLIANCES                       11600W

3.1 Load calculation:
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Fig 3 schematic diagram of air conditioning system

Fig 3 shows that the recirculated air from the room and outside air is mixed before the cooling coil. At these given working conditions by calculating Cooling load on the conditioning system is 10.82 TR.  
4. RESULTS AND DISCUSION

Cooling load is calculated at three different indoor and outdoor temperature conditions i.e. mode 1, mode 2 and mode 3. In Mode1        indoor condition is DBT 20 RH 55% and Outdoor condition varies as DBT 33 RH 70%, DBT 41.7 RH 35% and DBT 43 RH 30%. In Mode 2 indoor condition is DBT 22 RH55% and Outdoor conditions are varies same as in mode 1. In Mode 3 indoor condition is DBT 24 RH 55% and Outdoor conditions are varies same as in mode 1

4.1 Cooling Load of air conditioning system Vs outdoor temperature
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Fig 4 Variation of cooling load at different 
outdoor temp.

Fig 4 shows the cooling load in every mode is increasing as the outdoor temprature increases.In mode 1 cooling load required  is more than the two other mode at every outdoor temprature.Similarly in mode 2 cooling load is higher than mode 3.

4.2 Apparatus Dew Point Vs Outdoor Temprature

Apparatus dew point (ADP) is the dew point temperature of the cooling coil, which should be below the dew point of the return air entering the cooling coil. ADP is also known as Effective Coil Temperature (ECT).
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Fig 5 variation of ADP at different outdoor temp.

Fig 5 shows the apparatus Dew Point Temperature decreases with increase in outdoor temprature.In mode3 Appratue dew Point temprature is more than the other two mode at each out door condition. As the cooling load requirment increases the Appratus Dew point temprature decreases.

4.3 Coefficient of Performance
The theoretical Coefficient of Performance (Carnot), (COP Carnot, a standard measure of refrigeration efficiency of an ideal refrigeration system) depends on two key system temperatures: evaporator temperature Te and condenser temperature Tc. COP is given as :

COP Carnot = Te / (Tc - Te)

This expression also indicates that higher COP Carnot is achieved with higher evaporator temperatures and lower condenser temperatures. But COP Carnot is only a ratio of temperatures, and does not take into account the type of compressor. Hence the COP normally used in industry is calculated as follows :

 COP =          Cooling effect (kW)                                    
               Power input to compressor (kW)

Mode1[image: image6.jpg]12

=} s

©

cooling load (TR)
~ e-]

o

35

COP

55

57

5.9 6.1
input(kw)

6.3

6.5

—e—Cooling load in TR

—@—cop

6.7

25




Fig 6 variation of COP and input at different cooling load
Mode 2
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Fig 7 variation of COP and input at different cooling load
Mode 3
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Fig 8 variation of COP and input at different cooling load
Fig 6 shows that when the cooling load increased the power consumed by compreesor increases  and so COP decreases in mode1.The COP varies from 2.98 to 3.30.Similarly in mode2 The Fig 7 shows that when the cooling load increased the power consumed by compreesor increases  and so COP decreases in mode2 also.But the power consumed by compressor is less than in power consumption in mode1 and COP is also more than that is in the mode1and COP varies from 3.10 to 3.35.Fig 8 shows COP decreases as cooling load is increases similarly as in previous two modes and COP is maximum in this mode and COP varies from 3.32 to 3.59.
5. CONCLUSION

 An attempt has been made to carry out to analyze the container design required to protect power control room of drilling rig and provide better environment for operators because of operating site in open-air, as a result of which, the occurrence of a highly explosive mixture of gases with the air in the region of the mounting place of the driller’s control is possible. Cooling load required is calculated at different indoor and outdoor conditions i.e. Mode1, Mode2 and mode3.The Apparatus dew point temperature decreases as the outdoor temperature increases in all three modes and cooling load of air conditioning system also increases in each mode. In mode1 the Apparatus dew point temperature is less than the other two modes at each outdoor temperature. As the outdoor temperature increases the cooling load increases and COPcarnot decreases due to increase in Apparatus dew point temperature. As the Power consumption compressor increases as the cooling load increases.
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