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ABSTRACT

The quality of hydraulic oil, condensation, air bubbles, and increase in the temperature of hydraulic oil
are the reasons of the hydraulic system downtime that occurs at the hydraulic reservoir tank. The properties of
lubricants depend on the hydraulic oil temperature. Dimension and volume variables of hydraulic reservoir tank
ware used to calculate the heat load of hydraulic oil grade ISO VG68. Computational Fluid Dynamics approach
was used to verify the results of assumptions that has been created for comparison with theoretical calculations.
The results shown that the volume of hydraulic oil in the tank should not exceed 65 percent of total hydraulic

reservoir volume. Adding a baffle inside the hydraulic reservoir tank with a hydraulic oil temperature difference
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of 5 and 15 degrees Celsius, the heat flux was approximately 2. 157 kW/ m’ and 2.869 kW/m”. As a result, the
heat transfer to the surrounding area is 80 seconds faster than the standard hydraulic reservoir tank. While the

dimensions of the hydraulic reservoir it has little impact on heat dissipation.

Keywords: Hydraulic reservoir tank, Heat transfer rate, Numerical simulation
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Item Item
Hydraulic Tank dimension Amount Heat Transfer Rate Calculation Amount

No. No.
1 Width x Length x Height, [m] 0.5 X 0.7 X 0.5 8 Specific heat, C [J/kg K] 1,980
2 Total tank surface area, [mz] 1.900 9 Ambient temp (air) [OC] 30.0
3 Oil Level, [%] 572% | 10 Inlet oil temp, T, [°cl 70.0
4 Oil level, [m] 0.286 11 Outlet oil temp, T, [°C] 55.0
5 Oil volume, m’] 0.100 12 Temp difference, AT [°C] 15.0
6 Hydraulic density, P [kg/ms] 861.0 13 Heat load, Q,, [kJ] 2,559.7
7 Hydraulic mass, m [kg] 86.19 14 Heat up time, T [s] 300.0
15 Heat transfer rate, Q [kW] 8.532
16 Required cooling capacity, P [kW/ °cl 0.213
17 Heat flux, q [kW/m’] 4.491
18 Heat transfer coefficient, h [W/mzK] 299.38
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