Fitting data to a pump characteristic curve.

For a centrifugal pump, the equation relating discharge, Q, and head, H, is usually a quadratic equation of the form: H = b + mQ2,   where b and m are constant.  

Your HP48-series calculator can perform data fitting for the following models:

Linear Fit

y = b + mx

Logarithmic Fit

y = b + m ln x

Exponential Fit

y = bemx

or
ln y = ln b + mx

Power Fit

y = bxm

or
ln y = ln b + m ln x

where the (x,y) data is given in the form of a matrix, with the independent variable, x, in the first column, and the dependent variable, y, in the second column.

None of the models provided by the HP48 series calculators will directly fit a quadratic polynomial to the H-Q data, as required for a centrifugal pump.  However, one can create a matrix with values of Q2 in the first column and the corresponding values of H in the second column, and make a linear fit of these data, i.e., H = b + m[Q2].

To illustrate the procedure, let’s use the data from Practice Exam No. 3. The table lists values of Q, Q2 and H.






Q(gpm)
Q^2 (gpm^2)
H(ft)






_________________________






0
0

100






110
12100

90






180
32400

80






250
62500

60






300
90000

40






340
115600

20






_________________________

In your HP48 calculator enter the following:

[ ] [STAT] [] [ ] [OK]
when the variable DAT: is selected, type

[] [MATRIX] 

and enter a matrix with Q2 values in column 1 and H values in column 2, as follows:

0          [SPC] 100 [ENTER] []

12100  [SPC]   90 [ENTER]

.

11560 [SPC]   20[ENTER]

After entering the last line of data, press [ENTER].
Select Linear Fit by moving the cursor to the MODEL: area, by pressing

[CHOOS]
and using the up/down arrows to select Linear Fit. Then, press

[OK]
To obtain the linear fitting, press [OK] once more.  The calculator will display the following:

‘100.357358269+-6.78644112646E-4*X’

Correlation: -.998337705738

Covariance: -1395200
The first line gives the fitted equation, namely,  H = 100.36 - 6.79x10-6 Q2, with H(ft), Q(gpm).

The value of the correlation coefficient is very close to -1, indicating a good fitting of the data.

The equation found above corresponds to the data of a single pump.  If two pumps were connected in series, the characteristic curve will be described by H = 2(100.36 - 6.79x10-6 Q2).  If instead the two pumps were connected in parallel, the characteristic curve is obtained by replacing Q with Q/2 in the single pump, equation, i.e., H = 2(100.36 - 6.79x10-6 (Q/2)2).

