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MY 3%
L SR EF=E S e 2

66.71t° —9.08¢° +0.386¢ —0.00245, 0<t<0.33,
- 1.5394, 033<t<2.11,
pe + p(2) — p(2)t* + p(0 — p(2)" + p(2)t— p(2), 2.11<t<2.46,

L 02.46 < ¢ <100, 2.46 <t <100.

p =(-12599.37,174495.84,—1006433.47,3094198.91,
—5347936.07,4926758.50, —1889937.69)

2. MATLAB it H &/

i) L — i i ) 39 S I () 3 5

clear,clc
global dt Tc; % EXNENFF dt F Tc, HHLVHEE K EREA A G AR
Te = 2; ¥ BALGHAY, Hirs
dt = 8.01; ¥ W /GEHLE
s =8; ¥ SFH
xx FEEHN
t8s = ©:0.1:0.2; ¥ FHLAFE
for t0 = t@s¥ B4 &0 AR
s = s+1; ¥ ZFf0MH
X i HE N te B 478 EE T Jl R 2
[t1(s), error(s)] = funRes(t@); X% te8. FNEMEN., fP: HEEH

end
X FERE R 1R 2L N N [
[Error,post] = min(error);% @A D AR50 W Fas s v
XX HF T ERAEEN  WFRHGTHREE
t0 = t@s(post);¥ & #
Tl = ti(post); ¥ WA/M t1 (&
N = 18@e*Tc/dt;density = ©.858; % F/E¥E
for n = 1:N ¥ BHH/ I H
time = n * dt; X FELTLNHE
X e
inQual = inFuel(time, density, t8, T1);
inQ{n) = inQual; ¥ 7
X e
outQual = outFuel(time, density);
outQ(n) = outQual;% ;#{E
X BT
allM(n)
density

density*pi*5~2+%5ee; ¥ fHF&FH
(allM{n) - outQual + inQual)/(pi*s~2*5@8); & ;& VFosw
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Denp(n) = funP2(density); % i E @i 3%
Errl({n) = Denp(n) - 18@; X ;f & @&

end

Err2 = sum(Errl)/N; X =W E A AR E

Err3 = sum(abs({Errl))/N; &% #aiid#

XX Hipe

K £ G i 2

figure

plot((1:N)/188,Denp, '-', 'Linewidth’,1)

legend( ' L 2R ")

xlabel ("B [A] t(ms)")

ylabel('li% P(Mpa)')

set{gcf, 'units’', 'centimeters') & #ArdFaify. FEH
set{gcf, 'InnerPosition',[® 5 16 8]) ¥ AFHNNE, FHEFHEE
X2 F R E

figure

plot((1:N)/188,Errl, '-', 'Linewidth',1)

legend( ' EFiRE ")

xlabel('Bf[A] t(ms)')

ylabel(' k4% P(Mpa)')

set{gcf, 'units', 'centimeters') % A AN, FH
set{gcf, 'InnerPosition’,[16 5 16 8]) X &F#HF{ E. FHEHLE
K22 o A S A o

figure

subplot(2,1,1)
plot((1:(@.1*{N/Tc/4)))/108,inQ{1:(8.1*(N/Tc/4)))/dt, 'r-
'y 'Linewidth',8.6)

xlabel( B [a] t(ms)")

ylabel( ' FHE(FH v(mg/ms) ')

legend( " 2l B & B AR ')

subplot(2,1,2)
plot((1:{(@.1*(N/Tc)))/188,0utQ(1:(8.1*(N/Tc)))/dt, " 'r-
'y 'Linewidth',8.6)

xlabel ("B [A] t(ms)")

ylabel(' B T4 FE vimg/ms)')

legend( ' HH il o &L p) AR 1 )

fprintf( " B0 H B E %, 3frad/mskn’ ,2%pi/T1)

fprintf( "8l G O0%. 3fms\n" ,T1)

fprintf (" W ER %, 3fms\n", t0)

fprintf("EalREN: %.3fMpa\n’,Err3)

XEx o EAEA T EAA

function [T1l, error] = funRes(t@)

global dt Tc¥E N4 3@ dt A1 Tc, 75088 & KA R 2 15 88 4

N = 18@0*Tc/dt; ¥ — 78I ny B i 1] a7 891~
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s = B;
for Ttl = 27:38 ¥ #FF:L, MW TIEAH
density = 0.850; ¥ F/Aiyy
for n = 1:N & B #
time = n * dt; X 8N
¥
inQual = inFuel{time, density, t@, Ttl*dt);%InFuel & 556
X M
outQual = outFuel(time, density);¥outFuel A i 55 ¥
A EfaE

X ErEE
allM = density*pi*5~2+%5@0;% ;8.0 F

density = {allM - outQual + inQual)}/{pi*5~2*5@8);% FE-FLFT
Errl(n) = funP2{density) - 1@e;% i/ & F¥

end

s = 5+1;

Tt(s) = Ttl*dt;
Err2(s) = sum(Errl)/N; X EN P A AR
Err3(s) = sum(abs(Errl))/N; & JFaiidE
end
[~,post] = min(abs(Err2));% @& @&
Tl = Tt{post);
error = Err3(post); % Fajidd
end
XX AT E
function inQual = inFuel(time, density, t@, Ttl)
global dt;% & X420 FE dt, Ko o B e
C=9.85 ¥ REHH
A= pi*0.7%2;% A g E
Pl = 160;% A/AMRLA LIREFRIEL
densitye = @.871;% #d &
time = mod{time,Tt1+1@); %X 7 FHARIFEE, W a R A58

if time < t@
inQual = @;
elseif time <= tO+Tt1¥ —- ol B AT
inQual = dt*C*A*sgrt(2*(P1-funP2(density))/density®)*density8;
else
inQual = &;
end
end
KE AL S
function y = funP2({density)
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28 = B.88e6492;
a2 = 1.181e-89;
al = -2.885e-86;
Cl = -8.21788755¢6,
X1 = B;

X2 = 2088;

for 1. = 1:15
x3 = {x1+x2)/2;
diff = C1 + a@*x3 + al*x3"2/2+a2*x373/3 - log(density) ;& S5l

& T ¥
if diff @
X2 = X33
else
X1 = x3;
end
end
y = x1;
end

X% HipaEi g

function outQual = outFuel(time, density)

global dt;X F X2 MW FFdt, N EEHLE

time = mod(time,10@); & iy AR £raE, B R BT a0t

if time
outQual = fPout(time)-fPout(time-dt);
outQual = outQual * density;

else
outQual = &;

end

function y = fPout(t)

if t<58-8.4
y = 8;

elseif t < 8.2+56-8.4
t = t-568+8.4;
¥ Sa%EAD

elseif t < 2.2+456-8.4
t = t-568+0.4;

y = 20%t-2;
elseif t <=2.44586-8.4
t = t-58+40.4;
y = 248%t-58*t~2-288+44;
else
y = 44;
end
end

i3




end

clear,clc
global dt Tc;¥ &N 2HFEdt 7 Tc, HHi e HEZRBA 2GS EAY
Te = 5;% WA 2GR, #irs
dt = 0.1;% AHEHER
N = 1888*Tc/dt;
density = 0.850; ¥ &4
Tis = 231; ¥ 231
[T1, error] = funRes(T1s); &% te. #&EMEN, fP: HE/E5%
X BT ERNE., CdRPEHER
count = 1;
for n = 1:N & BHi ¥
time = n * dt; % &R
X AR e E G 8. SMpa
count® = ceil(time/T1);

if count® == count
quatyG = (B8.2576-2.413)%pi*2,.5%2*0.804541884;% A /E M E A M E
count® = count;

count = count +1;
end
X M quatyG: mE M E P ETRE A
inQual = inFuel(time, density, quatyG, T1);% inFuel Jyifii % #
inQ(n) inQual;
quatyG = quatyG - inQual;
leftG(n) = quatyG;
X Hi
outQual = outFuel(time, density);% outFuel %/ 7
outQ(n) = outQual;
X FEEA
allM = density*pi*5*2*58686;

density = (allM - outQual + inQual)/(pi*5~2*%588);% & e e
Denp(n) = funP2(density);% funP2 JyF /- [k &fia &
Erri{n) = Denp(n) - 18@;% F/FH#

end

Err2 = sum(Errl)/N; X En A AR RE

Err3 = sum{abs(Errl))/N; % Farids
XX IR

KEFE B E

figure
plot((1:N)*dt,Denp, '-', 'Linewidth',1)
legend( ' 77 iR ")
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xlabel ("B [A] t(ms)")

ylabel('H:4%a P(Mpa)')

set{gcf, 'units’','centimeters') & #Ardfaify: FEHK
set(gcf, "InnerPosition',[6 5 16 8]) ¥ #F#EFNE, FEIKE
X F 8T iR E

figure

plot({1:N)*dt,Errl, '-", 'Linewidth’',1)
legend( ' /E5n 2 ")

xlabel ("Bf[@] t(ms)')

ylabel('Figa# P(Mpa)')

set{gcf, "units’', 'centimeters') ¥ &HHL: FHX
set(gcf, 'InnerPosition',[16 S 16 B]) ¥ & F#W EF. HEMLE
e

figure

subplot(2,1,1)

yyaxis left
plot((1:N)*dt,inQ/dt, 'b-', 'Linewidth',®.6)
xlabel ("B [A] t(ms)")

ylabel( ' #tal i ETELFE vimg/ms) ')

yyaxis right
plot({1:N)*dt,Errl, 'r-', 'Linewidth',1)
xlabel( WA t(ms)"')

ylabel(' H# % P(Mpa)')

legend("i#Ei i MAELSF ", " RERZE")

subplot(2,1,2)

yyaxis left
plot((1:N)*dt,outQ/dt, 'b-", 'Linewidth’ ,8.6)
xlabel( "B [A] t(ms)")

ylabel( ' il i BEHE vimg/ms)')

yyaxis right
plot({1:N)*dt,Errl, " 'r-", 'Linewidth',1)
x1label('Ff[A] t{ms)")

ylabel(' 5 P(Mpa)')

legend(' Hill i B IFE4LFE" ' E@RE")

fprintf ("EaiREN: ¥.3fMpa\n',Err3)
fprintf ("Bl A%, 3frad/ms\n' ,2%pi/T1)
fprintf ("5l E B %, 3fms\n" , T1)

XX EE T EA

function [T1l, error] = funRes(T1s)

global dt Tc;% &N 20 R dt 1 Te, G-H 0 0 B B RR A2 5 8 AT

N = 1888*Tc/dt;
5 = B;
for Ttl = Tis X # &2, W TEAH
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density = @.8508; ¥ # /U
count = 1;
1:N ¥ B
time = n * dt; % &R
X AR MR E BTG 0. SMpa R A
count® = ceil(time/Ttl);
if count® == count
quatyG = (B.2576-2.413)*pi*2.522*0.804541084;% &/ FHE4H

for n

count® = count;
count = count +1;
end
& A quatyG: &4 E P TR AT A
inQual = inFuel(time, density, quatyG, Ttl);
quatyG = quatyG - inQual;
x M
outQual = outFuel(time, density);
X ESEAE
allM = density*pi*5~2*%5886;
density = (allM - outQual + inQual)/(pi*5"2*588);
Errl{n) = funP2{density) - 188;
end
s = 5+1;

Tt(s) = Ttl;
Err2(s) = sum(Errl)/N; X EmN A A R 5 R E
Err3(s) = sum(abs(Errl))/N; % JFaiid &
end
[~;post] = min{abs(Err));
Tl = Tt{post);
error = Err3(post); % SaiE
end
XX e
function inQual = inFuel(time, density, quatyG, Tt1)
global dt;
C=08.85; ¥ mEFH
A = pi*e.7~2;
time = mod(time,Ttl); & o A MIaEaE, B HHE M09 8
densityThis = quatyG/(pi*2.572%(8.2576-funPl(time,Tt1))) ; Xut /i o/ 4y &%
P1 = funP2(densityThis);
dP = Pl-funP2(density);
if dP > 8

inQual

dt*C*A*sqrt(2*dP/densityThis)*densityThis;
else
inQual

a3
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end
Xi FRERT
function y = funPi({time,Tt1)
X = time/Ttl1*2*%pi;
if x » pi
X = 2%pi-x;
end
p = [0.350883971628368, -
1.645948618755122,08.284612192193817,7.21756739475812];
y =p(1)*x.23+p{2)*x.*2+p(3)*x. 1+p{4);
end
end
XX HIEiE
function outQual = outFuel(time, density)
global dt;
C = 8.85;
time = mod(time,1@0); % & FAMFIEETE, o IR A5 5
outQual = dt*C*fA(time)*sqrt(2*{funP2(density)-8.1)/density)*density;%
A i O A
Xl BEHSHAERF
function y = fA(t)
if £t <= 8.33
y = 66.71%*t*3 -9.878*t"2 +08.386%t -06.86245;
elseif t <= 2.11
y = 1.535388408825986 ;
elseif t<= 2.46
p = [-12599.3716123347,174495.841196611, -
1806433 .46681700,3094198.98735766,-5347936.087171245 ,4926758.58356979 , -
1889937.68991857];

y =
p{1)*t. "6+p(2)*t. "S+p(3)*t. "4+p(4) *t. "3+p(5) *t."2+p(6) *t. *1+p(7);
else
y = 8;
end
end

end

A WE—EFETHES
function y = funP2(density)
ae 8.e8e6492;

a2 1.181e-89;

al = -2.885e-86;

Cl = -B.217887596;
X1l = B;
x2 = 2088;
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for i = 1:15
x3 = (x1+x2)/2;
diff = C1 + a®*x3 + al*x3"2/2+a2*x3~3/3 - log(density) ;% i 540

=R
if diff »@
¥2 = x3;
else
X1 = x3;
end
end
y = x1;
end
2 0 = 396 ot o R P 37 B 3
clear,clc

global dt Tc;¥ g X400 FH dt fTc, 5 0 B A RRA L2035 8
Tc = 1;dt = 8.1;N = 1800*Tc/dt;density = @.850; ¥ F/FE
Tls = 58; % 231
[T1, error] = funRes(T1s); & to.: #iGSMWER, fP. HixiksE
Tl = 583
XX HETERNLE, ORI R
count = 1,
for n = 1:N X B¥iE
time = n * dt; X FEEEHEHE
X & — M A A e 8. SMpa
count® = ceil(time/T1);
if count@ == count
quatyG = (8.2576-2.413)*pi*2.5/2%0,804541084 ;% &7/ 300 4 &
counté = count;
count = count +1,
TiRand = T1*(1-rand*e);
end
Tra(n) = T1Rand;
X HH quatyG: B E A TR AT
inQual = inFuel(time, density, quatyG, Ti1Rand) ;% inFuel i 5#&
inQ(n) = inQual;
quatyG = quatyG - inQual;
X A
outQual = outFuel(time, density) ;% outFuel i 7 iE
outQ(n) = outQual;
X FoEs
allM = density*pi*5~2*588,
density = (allM - outQual + inQual)/(pi*5~2*508) ;% &A% &
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Denp(n) = funP2(density) ¥ funP2 JUaF- A 5 45 20 3
redu = 8,
if Denp(n) > 188
dP = Denp(n)-8.1;
C=20.85; ¥ REFH
A= pi*e.772;% A [JHEH
redu = dt*C*A*sgrt(2*dP/density )*density;
XEFEE
allM = density*pi*5"2%568,
density = (allM - redu)/(pi*5~2*5@@);
Denp(n) = funP2(density);
end
redu{n) = redu;
Erri(n) = Denp(n) - 168;
end
Err2 = sum(Errl)/N; X IR P B A R
Err3 = sum(abs(Errl) )/N; % #aiid®
XX HWEERER
X 2R o B 26 A
figure
plot({1:N)*dt,Denp,'-", 'Linewidth',1)
legend (' Ham i &8 ')
xlabel( 'ff & t(ms)')
ylabel (' 3% P(Mpa)')
set (gcf, 'units', 'centimeters') X At eifl. BX
set (gcf, 'InnerPosition’,[@ 5 16 8]) & AFHHFE, HEFHEEF
X 25k E
figure
plot({(1:N)*dt,Errl,'-', 'Linewidth',1)
legend( ' HEi@=")
x1label( "B t(ms)')
ylabel(' K9 Z P(Mpa)')
set (gcf, 'units’, 'centimeters') ¥ Ardfsifr: EX
set (gcf, 'InnerPosition';[16 5 16 B]) X #F#HAE, HEHKE
X L2500 S RIS e R
figure
yyaxis left
plot({1:N)*dt,reduQ/dt, 'r-', 'Linewidth’',08.6)
X axis([1,Tc*l1e68,8,4])
xlabel ("B t(ms)')
ylabel (' f&fiiE v(mg/ms)')
yyaxis right
plot({1:N)*dt,Errl, 'b-', "Linewidth',1)
X Legend( '/ A7)
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xlabel ( 'Ff [ t(ms)')
ylabel(' k%= P(Mpa)')
legend (' =", ' i)
set(gef, 'units', 'centimeters') ¥ AAFHr. FX
set (gcf, 'InnerPosition',[@ 8 16 8]) % FF#HNE, EHEFIHELT
fprintf ("#ESRZEN: ¥.3fMpa\n',Err3)
fprintf (05 A 8%, 3frad/ms\n' , 2*%pi/T1)
FprintF (0 Y N%. 3fms\n" ,T1)
XX B T EA
function [T1, error] = funRes(Tils)
global dt Tc;% FEN -G FE dt il Tc, #H A0 FEREERRX 258
N = 1888*Tc/dt;
s = @8,
for Ttl = Tis ¥ AFH, WM LEHY
density = ©.85@; ¥ FA#E
count = 1,
for n = 1:N X E¥#
time = n * dt; X S ELFEHE
X & — R e A 0 B TG 8. SMpa T B A
count® = ceil(time/Tt1);
if count@ == count
quatyG = (8.2576-2.413)*pi*2.5A2%0.804541084 ;% &% I
A
count® = count,
count = count +1,;
end

X M quatyG: B E A8 AT
inQual = inFuel(time, density, guatyG, Ttl);
quatyG = quatyG - inQual;
X
outQual = outFuel(time, density);
allM = density*pi*5"2*5886;
density = (allM - outQual*2 + inQual)/(pi*s~2*5@@);
thisDen = funP2(density);
if thisDen > 168
dP = thisDen-8.1;
C=0.85; ¥ MEFEH
A = pi*8.772;
redu = dt*C*A*sqrt(2*dP/density)*density;
allM = density*pi*5*2*%588,
density = (allM - redu)/(pi*s~2*5e@);
thisDen = funP2(density);
end
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Erri(n) = thisDen - 188;
end
s = 5+1,
Ttls) = Tt1;
Err2(s) = sum(Errl)/N; XA
Err3(s) = sum(abs(Errl))/N; & Saridd
end
[~spost] = min(abs(Err2));% & i EH
T1 = Tt(post);
error = Err3(post); % #aiidE
end
Xx it E
function inQual = inFuel(time, density, quatyG, Tt1)
global dt;
C=89.85; ¥ REFH
A = pi*e.772;% A O/H#
time = mod(time,Tt1); X A7 F A EreE, A5 IEIEC R 76 i
densityThis = quatyG/(pi*2.522*(8.2576-funP1(time,Tt1)));
P1 = funP2(densityThis);
dP = P1-funP2(density);
if dP > B
inQual = dt*C*A*sqrt(2*dP/densityThis)*densityThis ;& & /& 55060
A
else
inQual = 8;
end
function y = funP1(time,Tt1)
X = time/Tt1*2%pi;
if x » pi
X = 2%pi-x;
end
p = [0.350083971620368, -
1.54543513?55122,ﬂ.29451219219331?,?,21?55?394?5312];
y =p(1)*x.*3+p(2)*x.72+p(3) *x.*1+p(4);
end
end
XX HiaaE g
function outQual = outFuel(time, density)
global dt;
C = 0.85;
time = mod(time,100); X A& F GG, B a1 S
outQual = dt*C*fA(time) *sgrt(2*(funP2(density)-
8.1)/density)*density;
bR TR e B g e
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function y = fA(t)
if t <= 8.33
y = 66.71*t*3 -9.878*t"2 +8.386*t -8.88245,;
elseif t <= 2.11
y 1.5393884808259088 ,
elseif t<= 2.46
p = [ulEEBE.3?1512334?,1?4495.341195511,=
1886433 .466681700, 3894198.98735766, -5347936.87171245 ,4926758.58356979 , -
153993?.5399135?];

F:
p(1)*t.~6+p(2)*t.~5+p(3) *t.~4+p(a)*t.~3+p(5)*t.*2+p(6)*t.*1+p(7) ;
else
y = 8;
end
end

end
XX T EEEAE A
function y = funP2(density)
a@ = @.8006492;
a2 = 1.181e-09;
al = -2.0885e-06;
Cl = -8.217807596;
x1 = @3
x2 = 200;
for i = 1:15
x3 = (x1+x2)/2;
diff = C1 + a@*x3 + al*x3"2/2+a2*x3~3/3 - log(density) ;% 4/ fF 8

bR
if diff »@
X2 = x3,
else
X1 = x3,
end
end
y = xl;
end
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