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Energy-saving Design of Aerial Work Platform Flying Boom Hydraulic
Systems Based on Cylinder Diameter and Flow Matching
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Abstract: Aiming at the problems of very low efficiency of the aerial working platform flying arm
hydraulic systems, a new method was proposed to reduce the energy consumption of the hydraulic
systems by matching the hydraulic cylinder bores of the flying arms and the output flow rates of the
pump. A mathematical model of the load apllied on the flying arm mechanisms was established, and
the simulation model of the aerial working platform flying arm hydraulic systems was established by
AMESim software, and the energy consumptions of each design scheme were calculated on the basis
of verifying the accuracy of the simulation model through experiments. The results show that: under
the premise of ensuring that the actuator load and output speed of the flying arm hydraulic systems are
unchanged, by matching the hydraulic cylinder bores of the flying arms and the flow rates of the
pump, and the load-sensitive pump is avoided to work in the small-displacement areas. The efficiency
of the hydraulic systems may be effectively improved, and the overall efficiency of the optimized flying
arm hydraulic systems is improved by 4.6 %.
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Fig.1 Aerial working platform structure
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Fig.2 Experimental of aerial working platform
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Tab.1 Energy consumption at rated load for each

typical action
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W W Har Y e Al

T k| 6078.03 487.05 2138.53 [2625.58 0.43

FHF| 7056.00 | 579.76 2592.72 |3172.48 0.45

R | 3828.06 157.60 2497.10 |2654.70 0.69
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Fig.3 Power loss of hydraulic system components on

fly jib luffing
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Fig.4 Flying arm hydraulic system structure
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Fig.5 Experimental diagram of hydraulic pump
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Tab.2 Bore of hydraulic cylinders in four scenarios
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Fig.9 Flying arm upper linkage force analysis diagram
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Fig.10 Flying arm lower linkage force analysis diagram
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Fig.11 Working platform and swing cylinder force
analysis diagram
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Tab.3 Main simulation parameter table

FEGESH FER— | WEZ | FE= | FEN
W& JE G AR/ mm 63 80 90 110
W ZEFFFFAE /mm 45 56 63 80
WE ST EAT R/ mm 654 654 654 654
W 4L 5 20 7 /kN 33 33 33 33
B HLEE S/ (r « min~1) | 1700 1700 1700 1700
T WA/ mm 2.95 3.47 4.21 4.32
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Fig.13 Flying arm hydraulic system simulation mode
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Fig.14 Pump outlet pressure test and simulation curve
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Fig.15 Test and simulation curve of pump outlet flow
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Fig.16 Pump outlet pressure simulation curve under

different design scheme
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Fig.18 Simulation curve of piston cylinder displacement
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Fig.19 Surface plot of motor efficiency versus pump
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Tab.4 Energy consumption analysis table for four scenarios
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P R A8 i 1 4.8 14.3 1144 2917 39.22 1773
AR T 4.5 18.4 1380 3656 37.74 2276
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Tab.S Hydraulic cylinder related parameters

e R £ 100 mm W B VR AT M R 2% / MPa
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TE= 90 63 85 0.038 4.3 4 0.5
JrEM 110 80 98 0.045 6.2 3.5 2.9
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Tab.6 Flying arm hydraulic cylinder power loss

by program
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