ME 1020 Engineering Programming with MATLAB

Problem 6.15:

15. The solubility of oxygen in water is a function of the water temperature.
Let S represent the solubility of O, as millimoles of O, per liter of
water. Let 7 be temperature in °C. Use the following data to obtain a
curve fit for S as a function of 7. Use the fit to estimate S when
T =8°Cand T = 50°C.

T (°C) S (mmol O, /L. H,0)
S 1.95

10 15

1 1:95

20 1.40

25 1.30

30 115

35 1.05

40 1.00

45 0.95
1 % Problem 6.15
A= clear
L1 clc
4 - disp('Problem &.15: Scott Thomas')
g
& — format shortEng
7
&= temperature = 5:5:45;
O = temperatureplot = 5:1:45;
10 — solubility = [1.85 1.7 1.55 1.4 1.3 1.15 1.05 1 0.85]:% torr
11
12 — pl = polyfit (temperature,solubilicy, 1)
13 = solubilityfitl = pl(l)*temperatureplot + pl(2);
14 — p2 = polyfit (temperature,=solubility, 2);
15 = solubilityfic2 = p2 (1) *cemperatureplot. ™2 + p2 (2) *temperatureplot + p2(3) 7
16 — p3 = polyfit (temperature,solubility, 3)
17 = solubilityfic3 = p3(l) *temperatureplot.”™3 + p3(2) *temperatureplot.”2 + p3(3) *cemperatureplot + p3(4):
18
190 — solubility8 = p3(1)*%8"3 + p3(2)*8°2 + p3(3)*8 + p3(4)
20 = s0lubility50 = p3(1)*50™3 + p3(2)*50”~2 + p3(3)*50 + p3t4”
21
22 Fplot (temperature, solubility, 'o', temperatureplot, solubilityfitcl)
23 %3plot (cemperature, solubility, 'o', temperatureplot, solubilicyfic2?)
24 — plot (temperature, solubility, "o, temperatureplot, solubilityfit3)
25 Floglog(temperature, solubility, 'o')$%, temperatureplot, solubilityfitl)
26 %semilogy (cemperature, solubilicy, 'o')%, temperatureplot, =solubilitcyficl)
27 Fplot (temperature, solubility, 'o', temperatureplot, solubilicyfic2)
28 — Xlabel ('Temperature T (deg C) '),
290 = ylabel ('Solubility 5 (mmol O 2/L H 20)'"),
30 — title('Problem &.15: Scott Thomas')
21 %text (7,0.9, 'S = -0.0245*T + 1.98514"');
32 Ftextc(7,0.9, 'S5 = 430.7359=-006*T"2 - 46.0368e-003*T + 2.1488");
33 — text (7,0.9, 'S = -2.356%9e-006*T"3 + &607.5036e-006*T"2 - 49,7607e-003*T + 2.1683'");
34 Ftext (7, 0.9, 'Rectilinear Scales')
35 Ftext (1.2, 1, 'Log-Log Scales')
36 Ftextc (7, 1, 'Semi-Log ¥ Scales')
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5=-0.0245"T + 1.9514




S = 430.7359e-006T? - 46.0368e-003°T + 2.1488

S = -2.3569e-006°T + 607 5036e-006*T2 - 49 76072-003T + 21683




Problem &.15: Scott Thomas

03 =

—-2.356%9e-0086 607.5036e-006 -49.7607e-003 2.1683e+000

solubilityd =

1.8078e+000

solubilitys0 =
904.3651e-003
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