cl assdef |njectionObj < handle

% nj ecti onCbj. Injection Object

% I njectionCbj represents a injection point into the well structure.
It

% i ncl udes viscosity blending cal cul ati ons accordi ng Cragoe and ASTM
D7152.

%

% Properties

% - ™ : flowate diluent @ocal conditions [nB/d]

% - Qo . flowate oil @ocal conditions [nB/d]

% - Qw . flowate water @ocal conditions [nB/d]

% - Tb : blending tenperature [

% - drho : density diluent [ kg/ nB]

% - orho : density oil [ kg/ nB]

% - nrT . reference matrix tenperature [

% - nrnu : reference matrix viscosity [cP or
cSt]

% - Bl endi ngMet hod : bl endi ng net hod

% - CragoeA : Cragoe's nethod A coefficient

% - CragoeB : Cragoe's nethod B coefficient

% - bnrnu :

% - bmrT

%

% Dependent properties

% - status : progranm ng property (to be used in further
ver si ons)

% - brho : density blend [ kg/ nB]

% - brmu : viscosity blend [cP]

% - bSG : specific gravity blend [-]

% - WC © water cut [-]

%

%  Met hods

% - Bl endi ngRef erence

% cal cul ation of two referencial matrices including viscosity
at 5

% di fferent tenperature val ues.

%

% Devel opnent

% By: Ruben Ensal zado

% 2015

% Rev 00 151216 original release

% Rev 01 151230 description change: Q, Qo, Qw

% i nclusion property: bnrnu, bmT

% i ncl usi on nethod: Bl endi ngRef erence

% Devel oper notes:
% - nrnu @ row orientation per reference
%- nmrT : row orientation per reference

properties

Q




00

Qw
Tb

nrT
nT mu
bnr mu
b T
or ho
dr ho
Bl endi ngMet hod
Cr agoeA
CragoeB
end

properties (Dependent = true)
st at us
bru
br ho
bSG
WC
w
end

properties (H dden = true, Constant =
wrho = 1000; W =1atm T
end

true)
=4 C

nmet hods (Hi dden = true)
% -- initialization nethod --

function BL = Injecti on(nj
BL. Bl endi ngMet hod = "astm d7152";
BL. CragoeA = 5e-2;
BL. CragoeB = 1e3*| 0g(20);
end
end

met hods
% -- error verification nethods --

function set. Bl endi ngMet hod(BL, umet hod)
if strcnpi (umethod, 'cragoe') ||
strcnpi (unet hod, "astm d7152")
BL. Bl endi ngMet hod = unet hod;
el se
error('1njectionCoj: BadArgunent ', .
' The avail abl e nethods are: CRAGCE and
ASTM D7152! ")
end
end

function set.mmu(BL, unrmnu)
if size(umm, 2) ==
BL. nTmu = unr nu;




el se
error('1njectionCoj: BadArgunent ',
"nmrmu nmust be a matrix nx2, where n is the
nunber of fluids!")
end
end

function set.mT(BL, unrT)
if size(umrT, 2) ==
BL.nmrT = umr T,
el se
error('1njectionCoj: BadArgunent ',
"nrT nmust be a matri x nx2, including the
reference tenperature value!')
end
end

function set. Tbh(BL, uTh)
if size(uTb, 1) == 1 && size(uTh, 2) ==
BL. Tb = uTb;
el se
error (' 1njectionCoj: BadArgunent ',
"Tb nust be a single tenperature val ue!l')
end
end
end

nmet hods
% - - dependent properties --

function status = get.status(BL)
%St at us. | ndependent property verification

req = zeros(4, 1);

req(l) = isenmpty(BL.wt);
req(2) = isenpty(BL.nrT);
req(3) = isenmpty(BL. Th);
req(4) = isenpty(BL.nrm);
if all(~req)

status = true;
el se

status = fal se
end
end

function brmu = get. brmu(BL)
%ynami cVi scosity. (bl end)
%nits
% brmu : cP

swi tch | ower (BL. Bl endi ngMet hod)
case 'cragoe'




bmu = Bl endi ngCr agoe(BL) ;
case 'astmd7152
bmu = Bl endi ngASTM D7152(BL) ;
end
end

function WC = get.WC(BL)
%Mt er Cut .
%nits
% Qv : nB/d
% Q : nB/d
% : nB/d

WC = (BL.Qw)/(BL.Qo + BL.Qd + BL. QW);

end

function bSG = get.bSE BL)
%SpecificGavity. (blend) Definition
%nits
% brho : kg/n8
% w ho : kg/nB8

bSG = BL. br ho/ BL. w ho;
end

function brho = get. brho(BL)
%ensity. (blend) Mass bal ance
%nits
% drho : kg/n8
% orho : kg/n8
% Qo : nB/d
% d : nB/d
% brho : kg/n8

brho = (BL.orho*BL. Q@ + BL.drho*BL.d)/(BL. Q@ + BL.d);
end

function wt = get.w (BL)
%Nei ght Fracti on.
%nits
% drho : kg/n8
% orho : kg/n8
% Qo : nB/d
% d : nB/d

wt = zeros(2, 1);
wt (1) BL. or ho*BL. Qo/ (BL. orho*BL. Qo + BL. dr ho*BL. Q) ;
w (2) 1- w(l);

end

end

nmet hods
function Bl endi ngRef erence(BL)




end

end

9Bl endi ngRef erence. Reference for blend viscosity
%nits

% Th . C

%bmT : C

% brmrmu : cP

TO = BL. Tb;

BL. bmrmu = zeros(5, 1);

BL. b T = | i nspace(TO - 10, TO + 10, 5)";
for i = 1:5

BL. Tb = BL. bnr T(i);
BL. brmmu(i) = BL. bnu;
end

BL. Tb = TO;

nmet hods (Access = protected, H dden = true)

Hij(:,

% - -

vi scosity cal cul ati on net hods --

function brmu = Bl endi ngCr agoe( BL)
98l endi ngCragoe. Bl endi ng accordi ng Cragoe's nethod (1933)

1)).

end

%nits

% vscm: cP

% bnu : cP

% T . C

A = BL. CragoeA;
B = BL. CragoeB;

vscm = BL. nT nu;
] B./1 og(vscnl A);

lbm=1lij(:, 1) + (BL.Tb - BL.mrT(:, 1)).*(lij(:,
/...

(BL.nrT(:, 2) - BL.nmrT(:, 1));
[ mx = sum(BL.wt.*| bm;
bmu = A*exp(B/I nx);

function bnu = Bl endi ngASTM D7152( BL)
o8l endi ngASTM D7152. Bl endi ng accordi ng ASTM D7152 (2011)

%nits

% vscm : cSt
% brmu  : cSt
% T . C

vscm = BL. nT nu;

2) -

zij = vscm+ 0.7 + exp(-1.47 - 1.84*vscm - 0.51*vscm "2);
wj = 10g10(lo0gl0(zij));
Tij = loglO(BL.mrT + 273.15);




Ttb
mv

| 0g10(BL. Th + 273.15);
(TijC:y 2) - Tij(:, 1))/ (wij(:, 2) - wij(o, 1));

wb = (Ttb + sum(BL.wt.*(mv.*wij(:, 1)-Tij(:, 1))))/
(sumBL.wt.*mv));
zb = 107(10"wb) - 0.7;

bnu = zb - exp(-0.7487 - 3.295*zb + 0.6119*zb"2 -
0. 3191*zb"3);
end
end
end
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