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Abstract

Based on the parametric model of a hydraulic torque converter, the influence of 12 design para-
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meters on the performance of the hydraulic torque converter was studied, and an approximate
model was constructed to replace the original model for performance analysis and multi-objective
optimization. 150 groups of data were generated by using the optimized Latin hypercube experi-
mental design method, and the performance of each group was calculated by CFD simulation. Sen-
sitivity analysis shows that the outlet angle of turbine outer ring has the greatest influence on the
maximum efficiency and stall torque coefficient, and the inlet angle of impeller outer ring has the
greatest influence on stall torque ratio; meanwhile, there is obvious interaction between the inlet
angle and outlet angle of turbine outer ring, which should be considered in parameter adjustment;
after optimization, all performances are improved.
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Figure 1. Latin hypercube sampling
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Figure 2. Optimized latin hypercube
sampling
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Table 1. Research range of blade angle
# 1. MR AfREE
P ERE £ R T A AR A APIAH F A
i [148, 162] [30, 40] [148, 162] [30, 40]
AL [20, 30] [145, 160] [20, 30] [145, 160]
it [78,92] [15, 25] [78,92] [15, 25]
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M, =adx, M, =a,dx, (2
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Table 2. Sample points based on optimized Latin square hypercube sampling
2. ETMURT 7t SRR S

FEA A ZAE IR D A REAIRH A EEANERE D A
1 151 36 29
2 154 39 27
3 148 35 22

Table 3. The performance of each sample point

3 BRARENRITEE

FEA S Mo K, Ago /(107 minZ.r.m™)
1 0.809022139138877 1.64419827609108 6.03888955839502
2 0.802625572125361 1.62696129115086 6.28763705019934
3 0.811224744770400 1.62372421674585 6.69704437589982
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Figure 3. The pareto chart of 7,,,
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Figure 4. The main effect of 7,,,
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Figure 5. The main effect of K,
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Figure 6. The pareto chart of K,
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Figure 9. The pare to chart of A4,
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Table 4. Fitting error analysis

T4 BERESH

PERE TR E R B AR R 2 5 RAL
i 0.04775 0.09586 0.05828 0.96235
K, 0.0288 0.05945 0.03356 0.98514
T 0.02469 0.05763 0.03112 0.9879
YrRVEH <0.2 <0.3 <0.2 >0.9
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Table 5. Optimized parameter value
= 5. isH

PR EE A PERH D A SRR S SRR
B 149 33 148 37
T 20 159 21 153
D 79 22 83 16

Table 6. The result of performance optimization
6. MEEMUHER

Ao /(10 min®-r?-m™) K, .
JR AR 4.622 1.708 0.816
AR 5.952 1.756 0.824
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