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Research on Habitability and Disaster
Prevention of ships

™> 1. Introduction
With the great progress of economical characteristic of ship, automation for works on ships
has increasingly advanced, and the grade of them has a tendency to become higher. In

addition, having been influenced by the improvement of living environment on land, the impro-
vement of the environment for works and the habitability on ships has become a very important
problem.

There are so many causes that affect habitability on ships. Above all, intense high tem-
perature in navigating on tropical sea, and the noise in the engine room while ship’'s main
engine is running, are the worst condition as a living environment for a human being. There
are, however, very few cases of systematic experimental research on heatproofing and sound-
proofing for ships, and these problems have not been sclved clearly in theoretical way up to the
present.

With the recent pervasion of air conditioning system on land, the case of providing for the
system has increased even for ships other than passenger boats. Therefore, it is considered
very important to improve the living condition on ships which are under worse environment than
on land and have to navigate from a ccld district to a tropical area within a short period.

For this purpose, it becomes necessary to obtain the thermal characteristics of ship’s structure
by experiment, otherwise we will not be able to cbtain the thermal characteristics of ship’s
structure correctly by calculation alcne and to clarify the external condition, and further to
analyze the path of heat transfer.

On the other hand, an interest in the soundproofing of living quarters and working places
on ships has been raised gradually, and an attempt to control the noise in living quarters below
a certain level is now in progress. Besides, in the engine room, installation of a control room
equipped with air conditioning and soundprcofing systems has been widely generalized. Eluci-
dation by means of experimental research on socund characteristics of ship’s structure and the
propagating route of sound from its source, however, has not been made satisfactorily.
Regarding how to prevent generating noise at its source and the allowable limit of noise level
in the living quarters, it is considered necessary to make a further study in the future.

With the revision of the International Convention for the Safety of Life at Sea 1960,

rules relevant to disaster prevention of ships have become more severe and have been greatly
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improved.

Upon application of these rules, however, so many difficulties have been experienced in their
details that the solutions for these points obtained by experiments have become necessary.

Therefore, we have conducted systematic researches on heatproofing, soundproofing and
disastcr prevention in the living quarters of ships in extending three years of 1963, 1964 and
1965, and have done basic investigation on resultant three problems.

There were so many cases of damage accidents of the deck covering in the past that we
have made clear the causes of these accidents through enquete, and the results of them are

shown in the appendix.

2. ~Conclusion

As for the heatproofing, the thermal characteristics of the walls have been made clear by
this research and corresponding with the actual value of the ship test was proved.

Furthermore, it is a great fruit that :we have been able to understand the condition of the
heat” transfer«through ship’s structure to calculate more correctly and to plan the heatproof system
of ships. -

There remains, however, one step ahead before reaching the stage in which we can esti-
mate correctly the heat transmission caused by inconstant changes of external condition. When
it is realized, ‘it would be possible for us to determine the capacity of air conditioning without
any waste. ' Hereafter, being irrespective of materials and structure now in use in existing
ships, we want to find a way how to build the most economical ships suitable for our purpose
by studying the kinds of heatproof system to be used and their capacity.

As to the soundproofing, the characteristics of walls and sound propagation from its source
to the living quarters were made clear, and yet as to the noise due to the vibration transmitted
to the living quarters through ship’s hull structure from its source such as main engine and
auxiliary machinery, despite of many efforts, the mechanism cculd not be clarified completely.
We consider, however, that the future course of research on this problem has been able to be
made clear. As for a future problem, we want much for the engineers to investigate and elu-
cidate the prevention of producing noise of the main engine and auxiliary machinery. Furthe-
rmore, we want to be able to plan and control noise in these compartments to be kept within
a certain limit by not only making clear an allowable limit of noise in the living quarters and
working places in ships but also elucidating the problems of noise caused by vibration.

Although heatproof and soundproof systems are independent each other, they can not be
seperated since they are one body in the structure of ships. In proceeding such research as
mentioned above, it is considered still mores necessary to make much of their mutual relations

and to harmonize them.
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As for thc problem of vibration of ship’s hull, it is also a very important problem from the
viewpoint of habitability, and great efforts have been exerted to the solution of this problem.
With the increase of engine output, however, more effort would be required for its settlement.
Unless such problems are solved, even if a most comfortable living accommodation should be
provided, it would not mean an improvement of habitability at all. Therefore, a further research

in the future is considered to be niorc necessary.
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