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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a drill ship, and more particularly, to a ventilating 

apparatus for a drill ship, which allows the drill ship sailing around an arctic region to 

maintain appropriate temperature and pressure. 

Description of the Related Art 

Due to the rapid international industrialization and industrial development, the use 

of the earth's resources, such as oil, is gradually increasing. Accordingly, stable 

production and supply of oil is emerging as a very important worldwide issue. 

For this reason, much attention has recently been paid to development of small 

marginal fields or deep-sea oil fields, which have been ignored because of their low 

economic feasibility. Therefore, with the development of offshore drilling techniques, 

drill ships equipped with drilling equipment suitable for development of such oil fields 

have been developed. 

In a conventional offshore drilling, rig ships or fixed type platforms have been 

mainly used, which can be moved only by tugboats and are anchored at a position on the 

sea using a mooring gear to conduct an oil drilling operation. In recent years, however, 

so-called drill ships have been developed and used for offshore drilling. The drill ships 

are provided with advanced drilling equipments and have structures similar to typical 
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ships such that they can make a voyage using their own power. 

Meanwhile, a moonpool is formed at the center of a drill ship equipped with a 

variety of drilling equipments, such that a riser or a drill pipe for drilling oil or gas 

existing under the sea bed is verti cally movable through the moonpool. 

FIG. 1 is a side view illustrating a conventional drill ship which performs a drilling 

operation on the sea. 

A derrick 2 is fixedly installed on a deck of a. drill ship 1. The derrick 2 is a large 

complicated structure provided with beams and a variety of drilling equipments. The 

derrick 2 is a type of a tower in which all drilling equipments installed around the 

moonpool 3 of the drill ship 1 are integrated. In addition, the derrick 2 is provided for 

vertically moves the drilling equipment such as a drill pipe 5. The derrick. 2 vertically 

moves the drilling equipment to a desired position by winding or unwinding a wire rope 

coupled to the drilling equipment by a winch operation. The drill ship 1 may use one 

derrick or two derricks. 

A worker drills submarine resources stored in an oil well 13, which is located in a 

reservoir 12 under a sea bed 6, by moving a riser 4 and a drill pipe 5 downwardly 

through the moonpool 3 formed at the center of the drill ship 1. 

The riser 4 is a member that previously moves to the sea bed 6 before the drill 

pipe 5 moves downwardly to the oil well 13, and it provides a passage through which 

mud is returned. When the riser 4 is installed, the drill pipe 5 moves downwardly 

through a sea bed layer 11 to the oil well 13 along the inside of the riser 4. 

In the case where the riser moves downwardly to the sea bed 6 or the drill pipe 5 

moves downwardly to the oil well 13, short risers 4 or short drill pipes 5 are coupled, 

together and move downwardly. A blowout preventer (BOP) 7 is installed on the sea 

bed 6 to prevent abnormal pressure from blowing out along the drill pipe 5. A casing 8 

is fixed to the sea bed layer 11 by cement, and the drill pipe 5 with a drill bit 10 is 

inserted into the casing 8. Then, the submarine resources are drilled. The drill bit 10 

may be overheated by heat generated when the drill bit 10 drills the ground. Therefore, 
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a mud 9 is inserted into the drill pipe 5 in order to prevent the overheating of the drill bit 

10, and the mud 9 serves to lubricate the drill bit 5, thereby further facilitating the 

drilling operation. The mud 9 is discharged out of the drill bit 10 and is returned 

through the casing 8 and the riser 4. When the drilling operation is completed, the drill 

5 pipe 5 is carried to a drill floor through the moonpool 3 and then is separated and 

delivered to a storage facility. 

In the case of the conventional drill ship, as described above, the derrick has an 

opened structure in which steel pipes are coupled together, like a power transmission 

tower installed on the ground. Therefore, natural ventilation is possible without any 

10 separate mechanical ventilating apparatus. 

However, if the conventional derrick having the opened structure is installed in a 

drill ship which sails around an arctic region, a variety of drilling equipments are 

exposed at below zero temperatures for a long time. Consequently, the drilling 

equipments may not operate normally. 
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SUMMARY OF THE INVENTION 

Embodiments of the present invention are directed to a ventilating apparatus for a 

drill ship, which maintains temperatures and pressures of a moonpool and a derrick at 

appropriate levels, considering the influence of temperature and wave, such that the drill 

20 ship may be smoothly operating in an arctic region. 

According to a first aspect of the present invention, a ventilating apparatus for an 

artic drill ship includes: a derrick forming an enclosed space blocked from a region 

exterior to the derrick; a moonpool formed under the derrick; an air supply device 

supplying outside air to at least one of the moonpool and the derrick; and an air exhaust 

25 device exhausting the supplied outside air out of a top of the derrick, wherein the arctic 

drill ship has a structure enclosed from the derrick to the moonpool, and the derrick 

includes a pressure regulating damper which supplies or exhausts air such that the 

internal pressure of the derri ck is constantly maintained. 

The air supply device may include a heater which heats the outside air. 

30 The air supply device may include a shut-off damper which shuts off an air flow 

when an emergency situation occurs while the drill ship is sailing. 



The air supply device may include a supply louver which prevents the inflow of 

particles other than air. 

The derrick may include an openable/closable air supply port through which the 

outside air is supplied. 

5 The derrick may include a pressure regulating damper which supplies or exhausts 

air such that the internal pressure of the derrick is constantly maintained. 

The ventilating apparatus may further include a heat blower provided inside the 

derrick to heat air in order for effective ventilation. 

The air exhaust device may include an exhaust louver which prevents the inflow 

10 of particles other than air. 

A supply fan may be installed in the air supply device, and an exhaust fan may be 

installed in the air exhaust device. The operating speeds of the supply fan and the 

exhaust fan may be changed depending on temperature of the outside air. 

The air supply device may supply the outside air to the moonpool or the derrick 

15 through a duct, and a wire mesh may be provided at the end of the duct which is coupled 

to the moonpool or the derrick. 

According to a second aspect of the present invention, a ventilating apparatus for 

an artic drill ship, which has a derrick provided on a deck and a moonpool provided 

under the derrick and contacted with seawater, wherein outside air is supplied to the 

20 derrick or the moonpool and is exhausted out of the top of the derrick, whereby air is 

ventilated, wherein the arctic drill ship has a structure enclosed from the derrick to the 

moonpool. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 FIG 1 is a side view illustrating a conventional drill ship which performs a drilling 

operation on the sea. 

FIG. 2 is a conceptual diagram illustrating a situation in which a ventilating 

apparatus for a drill ship sailing around an arctic region is operating in a hot season. 

FIG. 3 is a conceptual diagram illustrating a situation in which a ventilating 
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apparatus for a drill ship sailing around an arctic region is operating in a cold season. 

<Reference Numerals> 

100: drill ship 110: derrick 

111: pressure regulating damper 120: moonpool 

5 130: air supply device 131: supply fan 

132: supply louver 133: shut-off damper 

134: heater 136: duct 

137: wire mesh 140: air exhaust d evice 

141: exhaust fan 142: exhaust louver 

10 150: air supply port 160: heat blower 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

Exemplary embodiments of the present invention will be described below in detail 

with, reference, to the accompanying drawings. 

15 FIG. 2 illustrates a situation in which a ventilating apparatus for a drill ship sailing 

around an arctic region is operating in the hot season. 

A derrick 110 and a moonpool 120 are ventilated through a ventilating apparatus 

according to the present invention. The derrick 110 is fixedly installed on a deck (not 

shown) of a drill ship 100 and the moonpool 120 is formed under the derrick 110, such 

20 that drills for a drilling operation or the like move downwardly through the derrick. 100 

and the moonpool 120. Since this is well known in the shipbuilding industry, detailed 

description thereof will be omitted for conciseness. 

Since the drill, ship 100 to which the present invention is applied sails around the 

arctic region, the derrick 110 has an enclosed structure blocked from the exterior so as to 

25 prevent air having a temperature below zero from being directly contacted with a variety 

of drilling equipments inside the derrick 110. 

Although the terms "hot season" and "cold season" are used in this specification, 

they represent the conditions of the arctic region and thus it should, be noted that a. 
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temperature does not exceed 10°C even in a hot season. 

Even when the drill ship 100 sails around the arctic region, the ventilating 

apparatus according to the embodiment of the present invention can prevent the internal 

temperature of the drill ship 100 from dropping rapidly and can constantly maintain 

5 temperature and pressure suitable for sailing and drilling. 

To this end, an air supply device 130 installed outside the derrick 110 supplies 

fresh outside air through a supply fan 131. However, in the case where the ventilating 

apparatus according to the present invention operates in. a hot season, air is not 

separately heated through a heater 134 of the air supply device 130, considering the 

10 temperature of the outside air. The outside air supplied through the air supply device 

130 may flow through a duct 136 to a space where the moonpool 120 is formed. 

The end of the duct 136 may be coupled to the derrick 110. However, in terms of 

circulation of outside air, it is more advantageous to couple the end of the duct 136 to the 

moonpool 120 disposed under the derrick 110, because air can be ventilated through the 

15 whole derrick 110. 

A wire mesh 137 is formed at the end of the duct 136 coupled to the moonpool 

120, whereby air can be effectively supplied to the moonpool 120. 

The air supply device 130 includes a supply louver 132 which can allow the 

inflow of outside air and prevent the inflow of large particles or rainwater. In addition, 

20 the air supply device 130 includes a shut-off damper 133 which can shut off an air flow 

in the event of a fire or other emergency. 

An air supply port 150 is formed on the side of the derrick 110. The air supply 

port 150 may be opened in a hot season. Accordingly, outside air may flow into the 

derrick 110 through the air supply port 150 as well as the air supply device 130. 

25 In the case where the drill ship 100 according to the present invention sails around 

the arctic region in a hot season, the supply fan 131 and an exhaust fan 141 may be 

operated at high speed to supply and exhaust air at high speed. To be specific, since a 

temperature in a hot season is relatively high as compared to a cold season, it is less 
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likely that the derrick 110 and the moonpool 120 will be frozen. Therefore, the outside 

air need not stay in a space formed by the derrick 110 and the moonpool 120 for a. long 

time. In a hot season, outside air also flow into the derrick 110 through the air supply 

port 150, as described above. Therefore, an amount of air for ventilation is sufficient. 

The outside air supplied to the moonpool 120 flows upwardly, passes through the 

derrick 110, and are exhausted out of the derrick 110 through the exhaust fan 141 

installed in an air exhaust device 140, as indicated by arrows. In such a. manner, fresh 

air is continuously supplied to the moonpool 120 and the derrick 110. Accordingly, 

even, though gas or the like is generated during a drilling operation, it is exhausted 

immediately to the exterior, thereby ensuring the safety of operations in spite of the use 

of the derrick 110 having the enclosed structure. 

As illustrated in FIG. 2, an exhaust louver 142 may be provided in the air exhaust 

device 140. The exhaust louver 142 can allow the exhaust of air and prevent the inflow 

of large particles or rainwater from, the exterior. 

Since the derrick 110 has the enclosed structure, the interna], pressure of a 

compartment formed by the moonpool 120 and the derrick 110 may rise or drop 

excessively if waves hit the opened space under the moonpool 120 which is in contact 

with seawater. To prevent such a rapid pressure variation and maintain the internal 

pressures of the derrick 110 and the moonpool 120 at constant levels, a pressure 

regulating damper 111 may be installed on the side of the derrick 110 as illustrated in 

FIG. 2. The pressure regulating damper 111 suctions or exhausts air according to a 

variation in the internal pressures of the derrick 110 and the moonpool 120. 

FIG. 3 illustrates a situation in which a ventilating apparatus for a drill ship sailing 

around an arctic region is operating in a cold season. 

Since the operation of the ventilating apparatus of the present invention in the cold 

season is almost identical to the operation in the hot season, the following description 

will be focused on differences therebetween. 

In the cold season of the arctic region, air temperature outside the drill ship 100 is 
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below zero and it is extremely cold. Therefore, cold outside air flowing into the air 

supply device 130 is heated to an appropriate temperature by the heater 134 and is 

supplied to the moonpool 120 and the derrick 110. 

In addition, considering below zero temperatures outside the drill ship 100, air 

5 heated by the heater 134 needs to stay in the space formed by the derrick 110 and the 

moonpool 120 for a long time. Therefore, the supply fan 131 and the exhaust fan 141 

may be operated more slowly than in the hot season. 

It is preferable to close the air supply port 150 formed on the side of the derrick 

110. Since outside air temperature is extremely low, a variety of drilling equipments 

10 may be frozen if air is supplied to the derrick 110 without being heated by the heater 134 

or the like. 

A plurality of heat blowers 160 may be installed inside the derrick 110 to heat air 

and forcibly circulate the heated air. Although the air heated by the heater 134 is 

supplied to the moonpool 120 and the derrick 110, a more effective air ventilation may 

15 be achieved by installing an additional heat source, separately from the heater 134, in the 

inside of the derrick 110, considering the cold season. 

According to the ventilating apparatus for the drill ship of the present invention, 

ventilation of warm air into the drill ship makes it possible to meet a temperature 

maintenance condition required when the drill ship sails around the arctic region. In 

20 addition, it is possible to minimize the rapid pressure change due to the influence of 

waves generated in the moonpool. 

In addition, energy can be efficiently used by partially changing the method for 

operating the ventilating apparatus of the drill ship, depending on the cold season and 

the hot season of the arcti c region. 

25 According to the embodiments of the present invention, the ventilating apparatus 

for the drill ship can maintain temperatures and pressures of the moonpool and the 

derrick at appropriate levels, considering the influence of temperature and wave, such 

that the drill ship is smoothly operating in an arctic region. 
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Since the derrick and the moonpool have the enclosed spaces blocked from the 

exterior in order for preventing freezing, it is possible to minimize the influence of the 

temperature and pressure of the space formed by the derrick and the moonpool. 

according to the external temperature and waves. 

5 Moreover, since the pressure regulating damper prevents the excessive pressure 

change in the derrick and the moonpool, it is possible to prevent the generation of 

excessive positive pressure and negative pressure even though waves hit in the 

moonpool. 

While the ventilating apparatus for the drill ship according to the present invention 

10 has been described with reference to the specific embodiments, it will be apparent to 

those skilled in the art that various changes and modifications may be made without 

departing from the spirit and scope of the invention as defined in the following claims. 
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WHAT IS CLAIMED IS: 

1. A ventilating apparatus for an artic drill ship, comprising: 

a derrick forming an enclosed space blocked from a region exterior to the derrick; 

5 a moonpool formed under the derrick; 

an air supply device supplying outside air to at least one of the moonpool and the 

derrick; and 

an air exhaust device exhausting the supplied outside air out of a top of the derrick, 

wherein the arctic drill ship has a structure enclosed from the derrick to the 

10 moonpool, and the derrick includes a pressure regulating damper which supplies or 

exhausts air such that the internal pressure of the derrick is constantly maintained. 

2. The ventilating apparatus according to claim 1, wherein the air supply 

device comprises a heater which heats the outside air. 

15 

3. The ventilating apparatus according to claim 1, wherein the air supply 

device comprises a shut-off damper which shuts off an air flow when an emergency 

situation occurs while the drill ship is sailing. 

20 4. The ventilating apparatus according to claim 1, wherein the air supply 

device comprises a supply louver which prevents the inflow of particles other than air. 

5. The ventilating apparatus according to claim 1, wherein the derrick 

comprises an openable/closable air supply port through which the outside air is supplied. 
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6. The ventilating apparatus according to claim 1, further comprising a heat 

blower provided inside the derrick to heat air in order for effective ventilation. 
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7. The ventilating apparatus according to claim 1, wherein the air exhaust 

device comprises an exhaust louver which prevents the inflow of particles other than air. 

8. The ventilating apparatus according to claim 1, wherein, 

5 a supply fan is installed in the air supply device, 

an exhaust fan is installed in the air exhaust device, and 

the operating speeds of the supply fan and the exhaust fan are changed depending 

on temperature of the outside air. 

10 9. The ventilating apparatus according to claim 1, wherein the air supply 

device supplies the outside air to at least one of the moonpool and the derrick through a 

duct, and wherein a wire mesh is provided at an end of the duct which is coupled to at 

least one of the moonpool and the derrick. 

15 10. A ventilating apparatus for an artic drill ship, which has a derrick provided 

on a deck and a moonpool provided under the derrick and contacted with seawater, 

wherein outside air is supplied to the derrick or the moonpool and is exhausted out of the 

top of the derrick, whereby air is ventilated, wherein the arctic drill ship has a structure 

enclosed from the derrick to the moonpool. 

20 
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