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Numerical Analysis on Influences of Exhaust Emissions from Main Engine
for Takeoff and Landing of Helicopter on Offshore Platform

GAO Ming-zhi
(Offshore Oil Engineering Co., Ltd, Tianjin 300451, China)

ABSTRACT: Objective To make the helicopter of 7-2 drilling and production platform take off safely and control the probabil-
ity of the helicopter's annual unavailability at lower than 10%. Methods The flow, temperature rise and turbulence distribution
of the high temperature smoke over the helicopter deck were simulated under multi wind direction and wind speed based on
fluent software. According to the safety principle of helicopter take-off and landing recommended by CAP43-7 standard, the
annual impact probability of temperature rise and turbulence on takeoff and landing of helicopter was calculated. Results The
probability value of the unavailability of the helicopter was obtained. It was 8% under working condition M1 and 9% under
working condition M2. Conclusion The results provide a theoretical basis for the determination of the layout of the smoke pipe
and the helicopter deck on the platform, and take a guiding role for the landing operation of the platform helicopter.

KEY WORDS: offshore platform; exhaust gas from main engine; temperature; turbulence; helicopter deck; exhaust gas diffusion
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‘Wind Speed 'Wind Directions (Degrees from true North) .
Lower | Upper 0 22.5 45 67.5 90 112.5 135 157.5 180 | 202.5| 225 | 2475 270 | 292.5 315 | 3375
0 0.40%| 0.48% 0.43% 0.60% 0.68% 0.66% | 0.78% | 0.60% | 0.54%| 0.47%| 0.38%| 0.31%| 0.33%| 0.34%| 0.36%| 0.35% | 0.0771
2 0.67%| 1.11% 1.92% 2.33% 2.21% 2.38% | 1.85% | 1.93% | 1.95%| 1.57%| 0.87%| 0.51%| 0.46%| 0.40%| 0.33%| 0.38% | 0.2087
4 6 0.40%| 1.52% 2.62% 3.27% 2.12% 1.27% | 1.33% | 1.51% | 1.91%| 1.76%| 1.30%| 0.77%| 0.35%| 0.17%| 0.15%| 0.15%| 0.206
6 8 0.19%| 1.13% 2.90% 3.84% 1.43% 0.37% | 0.34% | 0.46% | 0.85%| 1.93%| 1.41%| 0.58%| 0.32%| 0.15%| 0.16%| 0.14%| 0.162
8 10 0.12%| 1.18% 3.75% 3.78% 0.69% 0.11% | 0.30% | 0.19% | 0.34%| 0.65%| 0.85%| 0.31%| 0.18%| 0.11%| 0.03%| 0.08% | 0.1267
10 12 0.06%| 1.15% 4.27% 3.96% 0.22% 0.04% | 0.17% | 0.11% | 0.11%] 0.19%| 0.67% | 0.52%| 0.13%| 0.04%| 0.02%| 0.05% | 0.1171
12 14 0.09%| 0.71% 3.25% 2.07% 0.08% 0.02% | 0.02% | 0.08% | 0.08%| 0.13%| 0.36%| 0.14%| 0.08%| 0.01%| 0.00%| 0.03% | 0.0715
14 16 0.06%| 0.23% 1.19% 0.59% 0.05% 0.01% | 0.04% | 0.00% | 0.05%| 0.03%| 0.14%| 0.03%| 0.01%| 0.00%| 0.00%| 0.01% | 0.0244
16 18 0.07%| 0.07% 0.20% 0.07% 0.03% 0.00% | 0.01% | 0.00% | 0.00%| 0.00%| 0.02%| 0.01%| 0.00%| 0.00%| 0.00% | 0.01% | 0.0049
18 20 0.01%| 0.02% 0.03% 0.02% 0.00% 0.00% | 0.00% | 0.00% | 0.00%| 0.00% | 0.00% | 0.00%| 0.00% | 0.00%| 0.00% | 0.00% | 0.0008
20 22 0.00% | 0.00% 0.02% 0.01% 0.00% 0.00% | 0.01% | 0.00% | 0.00% | 0.00% | 0.00%| 0.00% | 0.00% | 0.00%| 0.00% | 0.00% | 0.0004
22 24 0.00% | 0.00% 0.00% 0.00% 0.00% 0.00% | 0.01% | 0.00% | 0.00% | 0.00%| 0.00% | 0.00% | 0.00% | 0.00%| 0.00% | 0.00% | 0.0001
24 26 0.00% | 0.00% 0.00% 0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0
26 28 0.00% | 0.00% 0.00% 0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0
28 30 0.00% | 0.00% 0.00% 0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00%| 0.00% 0
Total 0.0207| 0.076 0.2058 0.2054 0.0751 0.0486 | 0.0486 | 0.0488 | 0.0583|0.0673| 0.06 |0.0318|0.0186|0.0122| 0.0105( 0.012 | 0.9997
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