External Flow Modelling

Although you would not expect to find an animal or clean room on board one of these oil platforms
shown below, all of these environments pose the same critical question, "what are the effects of
external flow on internal safety?".

Objectives

The primary concern of this project was to establish the ventilation performance of the two decks
on the production platform shown in the centre of the picture below. Further to this, an
investigation was to be carried out to study the effectiveness of the airflow through these decks in
removing contamination caused by gas leaks. It was critical that detectors were correctly placed to
discover the leaks, or, the gas was dispersed such that potentially life-threatening explosive
mixtures did not occur.

A/rflows around the Ha/lon Oil Douglas Complex, Liverpool Bay
Modelling

Traditionally, wind tunnel models would have been used to predict the wind pressures which result
from the interaction of the entire Douglas complex in conjunction with a number of wind
directions. Such models are unable to give detailed information regarding the ventilation rates and
so empirically based models would be used to predict gross air change rates. FLOVENT provides
the capability to address not only air change rate, but also the detailed flow and thus the question
of the potential for explosive concentratrions of gases leaking from equipment.



In order to predict the detailed flow, a knowledge of the wind distribution around the production
platform was required. Hence, the modelling was carried out in two phases. The first phase was a
simplified model of the Douglas Complex equivalent to a wind tunnel model, but without the
approximations resulting from scaling. The results of this were used to provide wind distribution
data around the production platform for the detailed modelling of the two decks undertaken in the
second phase.

Conclusion

The type of approach seen here which is applicable to any type of problem involving external
flows, be it a small animal room or something as large and complex as this, gives the engineer a
far clearer picture of what is happening and can ultimately only but add to the safety of the
occupants inside.



