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Abstract

The comprehensive performance improvement of fluid machinery is beneficial to improving the
efficiency of the energy system. The introduction of multi-objective optimization method can fur-
ther improve the overall performance of fluid machinery. Therefore, the application of multi-objec-
tive optimization method in fluid machinery performance optimization was summarized. Firstly,
the present situation of multi-objective performance optimization of various fluid machinery was
reviewed. Secondly, the basic concept of multi-objective optimization was briefly introduced, and
several common optimization algorithms and their related applications in fluid machinery were
summarized. Performance prediction is the basis of multi-objective optimization of fluid machi-
nery, and the performance prediction methods have a decisive influence on the effect of multi-
objective optimization. Therefore, the prediction methods of fluid machinery were analyzed and
discussed, with emphasis on the approximation model methods, the most common types of ap-
proximation model methods were introduced in detail and their applications in fluid machinery
optimization were summarized. Finally, the existing problems in the optimization were put for-
ward to provide reference for the future multi-objective optimization research of fluid machinery.
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Table 1. Research on multi-objective optimization of pumps
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Table 2. Research on multi-objective optimization of compressors
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Table 3. Research on multi-objective optimization of fans
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Table 4. Research on multi-objective optimization of turbines
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Pareto #i¢ 1l fi# (Pareto optimal solution), tFKA Pareto i ¥ fiF .

O Dominated

solution
Infeasible

4 A solution Non-dominated

solution

Search

region g \e‘)s‘ >
D ® 8! F o ‘E‘é\o

Feasible
region

h

Figure 1. Relationship between the design space and the objective space of a two-objective
problem [39]
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3 EI1Y) Pareto IR K SR RILB BRI

HEHIE K 532 B Metropolis T+ 1953 4F#H, FFH Kirkpatrick %6 A\ [43]7E 1983 4F 5] ALK, 2
— PP G R IR KOS PR BE AL RS, R UOE AR R I B2 R K P oRIE A LIS AR AR, A
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Kb, f(x) R “GR7EMENIER, gREIHRR. 2(x) 2 “RHi” RERLK, EE«MN(O,GZ)E
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Figure 2. Dual convolutional neural network model [38]
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