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Fig.1 Simulation results showing that the outlet temperature

reaches steady state
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Table 1 Response surface data table of air heating pipe

45| K L k| HOR2E°C | JEME/Pa | AMSERR/PC
1 20 100 | 0.75 9.10 4928 65.2
2 30 100 | 0.75 5.10 899.4 56.8
3 20 150 | 0.75 4.90 766.8 65.5
4 30 150 | 0.75 2.10 1248.9 53.8
5 20 125 | 0.50 14.30 242.6 735
6 30 125 | 0.50 7.50 396.8 63.1
7 20 125 | 1.00 3.60 1285.5 60.1
8 30 125 | 1.00 2.20 2196.0 52.8
9 25 100 | 0.50 14.80 2414 67.8
10 | 25 150 | 0.50 7.50 342.6 66.1
1m | 25 100 | 1.00 9.50 1367.9 63.0
12 | 25 150 | 1.00 2.00 1889.7 56.8
13 | 25 125 | 075 4.70 763.2 60.8
14 | 25 125 | 075 4.80 759.4 60.8
15 | 25 125 | 075 4.60 763.2 60.7
16 | 25 125 | 075 472 768.6 60.9
17 | 25 125 | 075 4.62 763.1 60.8
18 | 25 125 | 075 4.50 7578 60.7
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Design Technology of Air Heating Pipe Based on Gyroid Structure
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Abstract: When flying at high altitude, the aircraft is in an extreme environmental state, so the living environment of
the cabin staff needs to be guaranteed, and it is very necessary to use air heating equipment to regulate the living
environment of the crew. However, the traditional air heating equipment often occupies a large area, and the heated
air often has local overheating. Therefore, this paper proposes an air heating pipeline based on minimal curved
surface structure. The heating module is manufactured with 3D printing technology, and the heat source is placed
inside it, which reduces the overall floor space and enhances the air heating effect. The air heating pipe takes the
temperature uniformity of the outlet air as the design objective, and takes the pressure drop demand of the structure
and the maximum temperature of the outer wall as the constraint conditions. The CFD simulation tool (Fluent) is used
to carry out the design simulation, and then the response functions of the parameters of the minimal surface and the
design objective are constructed. Finally, the optimal solution of the structure is obtained through the mathematical
analysis software. By comparing the simulation of traditional heating equipment structure, it can be found that the new
minimal curved surface air heating pipe can reduce the hot spot temperature of the overall structure under the
condition of ensuring the pressure drop, and can heat the air flowing evenly. Through the simulation data, the
temperature difference of the air at the outlet remains within 3.3°C. Compared with the traditional heating pipe, the
maximum temperature difference at the outlet reduces by 94.9%, which greatly improves the temperature uniformity of
the air at the outlet.
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