Lgsningsforslag DEL C—ING 150 Hgst 2020-K

Oppgave 1:
Regresjonsmodellen blir 1.79+0.0001054 x X —0.0009656 x Y. X er trykk og Y er temperatur

R square = 0.9829. Hovedstegene var a legge dataene inn i Excel, bruke import knappen i Matlab og
velge Numeric Matrix. Deretter matte man flytte dataene over i en x og y vektor samt en matrise z
for selve tetthetsdatene. Gar sa inn i curve fitting app, velger x, y, z data med formel valg polynomial
med grad 1 for x og y.

File Fit View Tools Desktop Window Help

PIER
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| untitled fit 1 o ||
Polynomial | i M Auto fit
Fitname: untitled fit 1
Degrees: x |1 vy 1 v Fit
Xdata: |xdata
Robust off v Stop
Ydata: |ydata S
[ center and scale
Zdata: |zdata o
Fit Options...
Weights: | (none)
Results
Linear model Poly11:
f(xy) = P00 + P10 + pOT*y «  zdata vs. xdata, ydata
Coefficients (with 95% confidence bounds):
po0= 179 (1782,1.798)
p10 = -0.0009656 (-0.00102, -0.0009107)
P01 = 00001054 (9.179-05, 0.0001191)
Goodness of fit:
SSE:0.002861
Resquare: 09829
Adjusted R-square: 09817
RMSE: 001029

function tetthet = oljetetthet (pl,T1)

% pl - trykk 1 pascal, 1input argument
$ Tl - temperatur 1 Celsius, input argument
% Ma konvertere til fahrenheit og psi

T = 1.8*T1+32;

p = (pl/100000)*14.5;
% tetthet, tetthet 1 ppg, return value
% Sorelles modell for oljetetthet er brukt.



AO = 7.24032;
Al = -2.84383*10"-3;
A2 = 2.756060*107=-5;

tetthet = AO+A1*T+A2*p;

o

% Ma& konvertere til kg/m3
tetthet = tetthet*119.83;

end
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trykkl = 100%100000;
trykk2= 300%*100000;

dt = :I_O/

temp (1)=0;

densl (1)=oljetetthet (trykkl, temp (1)),
dens2 (1l)=oljetetthet (trykk2, temp (1)) ;

for 1 =1:20
temp (i+1)=temp (i) +dt;
densl (i+1)=o0ljetetthet (trykkl, temp (i+1l));
dens2 (i+1l)=o0ljetetthet (trykk2, temp (i+1l));
end

densl = densl1/1000;
dens2=dens?2/1000;

plot (temp,densl, temp,dens?2)
title ('Tetthet")

xlabel ('Temperatur (C) ")
ylabel ('Tetthet (sg)')
legend ('100 bar','300 bar'")
grid on

Oppgave 4



density vs. depth f

500

€ 1000 | i
<
o
J9
[a]
1500 L -
2000 1 1 1 1 1 1 1 1
824 826 828 830 832 834 836 838 840 842 844
Density, kg/m3
pressure vs. depth f
0
T T T T T T T T
500 | .
e 1000 | i
<
o
J9
[s]
1500 L .
2000 1 1 1 1 1 1 1 1

80 100 120 140 160 180 200 220 240 260

Pressure, bar
tilskjerm =

86.3902

Kode:

clear

clc

p0 = 25000000, % Trykk ved bunn 1 pascal

Ttop =30; % Overflate temperatur 1 Celsius

o

Tbunn = 70; % Bunntemperatur 1 Celsius

dz = 50;
bronndybde = 2000;

tempgrad = (Tbunn-Ttop) /bronndybde;
n = bronndybde/dz;

z(1)=2000;



T(1l)=Tbunn;

p(1)=p0;
d(l)=oljetetthet(p(1),T(1));

for i=1:n

z(1+1l)=z (1) -dz;
p(i+l)=p(i)-dz*9.81*d (i) ;
T(1i+1)=T (i) -dz*tempgrad;
d(i+l)=oljetetthet(p(i+l),T(i+1))

end

subplot (2,1,1)

plot (d, z)

set (gca, 'YDir', 'reverse'); Scommand for
making y axilis reverse

title('density vs. depth f£');

xlabel ('Density, kg/m3'");

ylabel ('Depth, m'");

subplot (2,1, 2)

plot (p/100000, z)

set (gca, 'YDir', 'reverse'); Scommand for
making y axlis reverse

title('pressure vs. depth f£');

xlabel ('Pressure, bar');

ylabel ('Depth, m'");

tilskjerm=p (n+1) /100000
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