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i Q1. Fluid power system in Flgure Q1, the’ mechamcal energy is dehvered to the pump viaa prlme mover.

1 " Pump has a rotor diameter of 50 mm, a cam rmg d1ameter of 80 mm, a vane width of 60 mm and

: eccentnclty is 10 mm. Steel tube is SAE 1010 dead soft cold drawn and operating pressure of 70 bar.

’ The total pressure drop in the line from the pump discharge port to. the blank end of the cylinder is 5.2
bar. The tota_l pressure drop in the return line from the rod end of the cylinder is 3.4 bar. External
dynamic load exerted on cylinders is 178 kN. Extending speed of cylinder is 76.2 mm/s. Cylinder

speed is 1300 rpm. An

_ stroke is 0.6.m and assume L= I. Pump mechanical efficiency is 87%. Pump

electric motor having and overall efficiency of 85% drives the pump. The hydraulic system operates

12 hours per day for 250 day per year. The cost of electricity is RM 0.12 per kilowatt-hour.

Proper size of double acting cylinder.

o P

! Determine the
I

! Volumetric displacement of the pump.
|

Pump volumetric efficiency.

Proper metric size steel tube.

g o

Input power required to drive the pump.
Percentage of pump input power delivered to the load.

Yearly cost of electricity to operate the hydraulic pump.

R

Amount of the yearly cost of electricity that is due to the inefficiencies of the electric

motor and pump.

i Sistem kuasa bendalir di tunjukkan di dalam Rajah QI, tenaga mekanikal dibekalkan kepada pam
oleh penggerak utama. Pam mempunyai diameter rotor 50 mm, diameter gelang sesondol 80 mm,
__Iebar bilah 60 mm dan kesipg‘an 10 mm. Tiué:.-.ﬁrmyﬂ":"&:g:f~-" A “éﬂwé@,"g’;“@u AU e e e

TN LA A Eamey




NP

S T N

© DDPJ2312/DDJ 3:_3"1-_2?609.:,3322 /DDJ 3312,
Kécekapan isibadu pam.
Saiz tiub keluli.
Kuasa masukan untuk memacu pam.
Peratus kuasa masukan pam yang di hantar kepada beban.
Kos tenaga elektrik untuk operasi pam hidraulik setahun.

Jumlah kos elekirik tahunan yang disebabkan oleh ketidak cekapan pam dan motor

L R

1524mm

3700 kg

762mm

Figure Q1 / Rajah Q1

(25 marks / markah)
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- APPENDIX

Table 1 Common cylinder size

Garis pusat omboh
{mm}
Garis pusat rod (mm) | Kecil

Besar 28




