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Abstract : Portable diesel engine generator sets are used in cases where it is difficult to connect to the
power grid or when emergency power is required, and a protective device called an enclosure is essential
for safety as well as protection of the engine and power generation equipments. As a study on enclosure
design for a device of 150 kW power generation capacity, a total of eight design variables were selected
and optimization research was conducted, with the inlet location and inlet flow angles having the most
influence on the performance of the enclosure. The optimal technique used design of experiment, genetic
algorithm, artificial neural network, and numerical analysis method. In the optimal enclosure, 58.6% more
air than the minimum required air volume was sucked, and the mass average temperature rise at the outlet
was 33.9 K. In addition, the temperature rise on the surface of the control device was maintained below
10 K.
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- Control Box1
- Electronic Parts,
- Electric Power

- Diesel Englne
- 1500rpm, 226kW
- Deutz Co. Ltd.

-Fueltank
- Generator
- Max. 165kW
- 120/208Vac, 400Hz

- Control Box2
- Operation
- Emergency

Fig. 1 Enclosure and main components of portable

diesel engine generator set
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Fig. 3 Coordinate and location of inlets and outlet

on enclosure wall
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Table 1 Location of inlets and outlet with design

variables
Inlet and Center location Area
outlet &n,0) (A/Aqutier)
Fl1 0.030, DV1, DV2 0.294
L1 0.244, 0.897, 0.435 0.043
L2 0.561 0.897, 0.890 0.284
L3 DV3, 0.897, DV4 0411
R1 0.075, 0.103, 0.440 0.087
R2 0.183, 0.103, 0.842 0.127
R3 0.561, 0.103, 0.890 0.284
R4 DV5, 0.103, DV6 0.411
Outlet 0.892, 0.50, 1.0 1.0
Table 2 Constraints of design variables
V]z?reizibglgs Initial Min Max
DV1 0.5 0.39 0.61
DV2 0.4 0.38 0.52
DV3 0.6 0.49 0.72
DV4 0.4 0.28 0.53
DV5 0.6 0.49 0.72
DV6 0.4 0.28 0.53
oy 35° 15° 60°
Qv 35° 15° 60°
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Fig. 4 Flow chart of optimization
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