— ” " _ ﬂ
Sy -
¥~ < PN - "'--
- — - ».y -
- . —
- §“:Aﬁ—' -
Pa— -

German American
Chambers of Commerce
Deutsch-Amerikanische
Handelskammern

-
-

GACC South, Skills Initiative

Blue Book Training Exercises
For GA CATT Exams

@QGA CATT ICATT APPRENTICESHIP

PROGRAM



H7
Calculation

Power of Pumps in Pneumatics
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Question:

A motor produces an output to a pump of,

at a speed of,

What is the torque in (Nm)?




Given:

- Formula on

-P1=6800 W => 6.8 KW

(Input Power)

- Speed n =45.66 sec’ (45.66 * 60 =2740 min')

Answer:

_M=xn
9550

__P1%9550 _ 6.8kW=9550

M =

n 2740 min !
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=23.70 Nm

piston forces

Extending

7 Pneumatics, hydraulics

pydraulic und pneumatic cylinders, hydraulic pumps

b, gauge pressure d, piston
A,, A, piston areas diameter
Fy. F, effective piston d, piston rod
forces diameter
y efficienc
Example: i

Hydraulic cylinder with d, = 100 mm;

d, =70 mm; 5 =0.85 und P, =60 bar.

How high are the effective piston forces?

Extending:

Fi=p,-A-n=p0_ . X-00cmR o
cm?

4
=40055 N
Retracting:
F=p.-A:n
N x-[10cmP -7 cmp)
=600— . — =SNG TG
o 7 0.85
=20428 N
Q volume flow rate

A, A, effective piston areas
Vi, V, piston speeds

Example:

Effective piston force"

F=p,-A-y

Pressure units:
1Pa=1N/m2=10°% bar
1 bar = 100 kPa

=0.1 MPa
1 bar = 10 N/cm?
100 kPa = 10 N/cm?
0.1 MPa = 10 N/cm?

' Pneumatics < 6 bar, see
also page 428 above

input power on pump drive shaft
output power on pump outlet
volume flow rate

gauge pressure

efficiency of the pump

torque

rotational speed

Example:

Piston speed
Hydraulic cylinder with d, = 50 mm; d, = 32 mm Q
and Q=121/min. v;=2; v, =? vV=—
. A
Extending:
Q 12000 cm3/min cm m
Vi =—=————=611—=611—
"TA x.Gemp min min
4
Retracting:
Q 12000 cm3/min
Vy=—=——"—""""""" "
A, w-BemP x-(32cmpP
4 4
=1035 2 10,35 ™
min min

Pump with Q= 40 I/min; p, = 125 bar; = 0.84;

P =Q.pe=40~125 KW = 8333 kW
2 600 600
LA

n 084

Efficiency

R
'3n

Formulas for input and
output power with:
PinkW, Min N - m,
nin 1/min, Qin I/min,
Pe in bar

"
Numerj 3 5 z
Merical equation with conversion

AT



Example Exercise
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Again, what is the torque in Nm?

Let’s just use different values!




Answer:

32.5sec! *60=1950 min’

~ P1%9550 _ 5.2kWx9550
n 1950min?

=25.47 Nm
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