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min{t|T (L.t;d,) > 44°C}> 25min
0.6mm < d, <25mm (25)

0.6mm<d, <6.4mm
d, >6mm

8.2.2 {RARIZE

#L % AR R .
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min(d, +d,)
min(d,)
max T(L,t;d,,d,)<47C

0<t<30min

min{t|T (L,t;d,) > 44°C}> 25min
st<0.6mm<d, <25mm

0.6mm<d, <6.4mm

%%Hﬁ{

d, >6mm
. . or o or. ..
f'_’l'_). | D: C. —=— ﬂ,_ :1,2,3,4
BT e, So= (4,20 (] )
oT
_,11& =h (T, —-T(0,t))
DA 4 N
~A,—1 a=hEED-T._ ) (26)
OX |yt
Ti :Ti+l
b -
ﬂ" g = ﬂ"+l g
Yox T ox
%ﬂﬁﬁ%/ﬁ:’ T(X!O) =Tren

8.3 1REIKHR

(1) ZBfF- 2815

¥ 2 AAr AL Ay B B AR iAol e XA Bas—: i T2 DU E MR R
o /N T8 ZEAPRE, SEAR [ AN AR IR L T da BOSE RN R #AE BE A BRI SE 9T 2.
XA AR LRI AT FIRE AAPERE ISR T, da B JZ U1 AR B o #ietAl A e
WS R R R AN

mind, (27)

(2) 1IRBIK R

FE_EIRARRT, AR i) R — AR Y AR, SRR LIRS Al S TP . ISR AR AT 3
PR BEBL
8.4 ZRRT

R SR ARAS B B L JE FE 1A do=19. 2mm, ds=6. 4mm. BEETIE A4 A
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*6: IImASEE d=6. 4mm

JE R IR E (t=30min)  HEE (t=25min) v ]
oA 12.9mm 46.9813°C 46.5134°C d2=>12. 9mm
5 AT 19. 2mm 44.7721°C 43.9650°C d2=>19. 2mm
AR R d=19.2/d=6.4  44.7721°C 43.9650°C -

8.5 RAUY R

BE— BRI S AR RS AL PR, SHE S5 — 2 A58 DU 2 R4 Ha R A R Jbk I R
IREmE ¢ R o BT HT, SR DTSR S0 EMEL SR/, MR AR,
ERATERIME: B EMESREE R, BRERRE, JEEARME RIS IR
M g A B, &R T KB EMENLERE . 5 N RANZIE AR AT IR IE .

8.5.1 WiE&EMEMERM:

e R EGIR AL 80°C, TAEKT IR 120min. 43 HilfE:

(1) [ 5E do=10mm, 235I7E ds=1, 2, 3, 4, 5, 6mm I, B 5558 DU )2 )5 AL % 5] ik 72
AN TA) R RS AR P ) S5

(2) [E 52 da=3mm, 2} HI7E do=15, 17, 19, 21, 23, 25mm I #F 52 55 — /2 J& FE AR Ab xof 315k
Fa A B [A) AR S IR B I 5

g3l B AR

56 52
54 3
52 ] ]
4 48 4
50 ] ]
48 ] 461
e 1 v 1
= 464 | —d,=1mm = 444
p. p{ 1 A _ E‘ 4
?%E 44-_ — —d,=2mm = 42
T oa2d b - =+ d,=3mm 40 1
40_' —- d,=4mm 1
] =-+ d,=5mm 38 #
38 147
] -===d,=6mm
36 ] - 36
0 1000 2000 3000 4000 5000 6000 7000 0 1000 2000 3000 4000 5000 6000 7000
I 1] t/s fif 1) t/s
10: (@EEFE=_EEE d; b)EEEMNEEE d
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MR DL RAF . 7256 R R EEER (B a), da KA RS A IR AL
KANA B IIFENE, A BRI [ EEAR A AL e S Z R ER (Bl b), da
(AR A T B AS AR 18], DA AR RS A5 2 B I RS A e R, T e P i JE B A A
I, 2R

8.5.2 MHEEHEE-1ELIFE

R R g e, AT LE LA PSR ARV RS bR b Al A 1 £ i B S

(1) SR AR AT AR IR

FERRAE TN, HEMEIEIRREAEREE A, FSR AL, WU ZE MR
IAZEE R T AT (R VE VIS, S R A RO P B R I R R AN K, s — R AT LA
WA A

(2) BB IR EME L RS

5] b, e AR M IR SR DY 2 =4 B & DA G SR AR e s I TR b 75 (s 79 4%
PSR AN, UhKETARRARNE, S ZEREE.

(3) (KR AR R B AL FRME

ARG I TR PR 5 B SR B A A A R B T I R o 58— 2R 58 DU J2 I 35y
CAUB/NCATT 28 A R R M, 5 0, A3 ek S A R R

(2) KR KA AR IR R

IR PR EE 0] B R RE ZRAN G, 28 DU J2 S BE AT/ s I TR b A TG FE B — 5
R, AEMRE R R,

9 REUET S04

RILEE RS T3 SR R 5%, @S AR A — AL RV, IR TR
MRS EIARA TR . AR SRR SRR SR i A A DL R AL

|B) & —

(1) LI — A A AR AL IV R 255 5 18 T & T A 3007 SR S %, ARATE g i~
TE R PN AR AR AR G T IR S BOAE P, R AR IR 1 ARG XA
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PO FERIREIAAR N, P UL RS AN TE o AR 2 RE SR e U AT, 0T 5E B A A
FER AT

(2) WPBERL R R LR N A 2, R AE TSR E BN, Skim: AR
ZHAET R A o i SEAT IR 2 1, 75 T 2 0 U IO 4R FRS FE 2R, DL TSR i 4
FRGEARERE— DRI o 0] SRARRG P R A M SR AR B, T LR B U
ke, I - TR R AR AT T

L1}

(1) B2 LR AT R S 2 %o 1) 0 — A SR (g S P o 7 SRR I 82 v i 300 s i (1] 24
WL BRI LSRR P4, FEAR SO A X M I Rk AT T BARASE R b, fRRE T H
DUXFPIL R . BB — P HE, W BB P LR AT IR R, IR
PIEMIFP SR AF T, o 24 DR SR A0 3111y Bt 308 KR P82 B R A PR 1 10

B) &=

(1) 1) = 25 8 28 — Z AR U2 R A AR AL R . XAk B AR isfaE, 0%
BT UMV R SR SR FE AN S R R AR AL B bR, A T @S SEbrtE o, MR A
PREFIGREIRSZ « R IE R B A il S5 FAt 7). @ SLTE A TR AR AL AR AL

(2) i) f = bk — IR N BIERD TR T & JE M RHESEBr AL Pad R i i 2 4B R, E
R TSR v, (AR A T ) S R T R . S B — D RN, T
DAZE FEATEFE A SRR BRI (1 AR5 1 et A T 2 RO AR A UR P PR S 5 DA S AR I e i) K
R ARk S AR B R 4

B35 3R

[L15BEE A8 e AR AL B = J2 P 7 A 3o XA R 174 Bz Jok e 4 B2 T [3]. 275 2 2%
#1,2018,39(01):111-118+125

RIS, 2 B IR ) Al AR e S 45U AR e [D]. WL #E 1K %,2018.
[31Z5 L, 5 5 W, B 25 10 30 5 o L 1) MATLAB 501 142 [3). 4 vh RHE K 25 2340 (1 SR Rk
Jii),2002(09):91-93.

[AW T, AEHGEIM]. 2B 4 . BT AR ECE AL, 2006
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B %

|"ﬂgﬂ'—$¥}$:
[#sis | 111 [ oA [ skinTom [ B [ AR EEORM

function [ T ] = skinT( ahl,ah2)

%skinT L% h1,h2 >R B k% i 16

%  hl IR ERREINE P RAL R FR 3L
%  h2 ZTRES EIRERA R R

% T ERARIRE
rho=[300,862,74.2,1.18]; % %114 &
¢=[1377,2100,1726,1005];
lam=[0.082,0.37,0.045,0.028];
x=[0.0006,0.006,0.0036,0.005];  %%F/2 1) % )
dx=[0.0001,0.001,0.0006,0.001]; %= [i] L <
dt=0.002; %I [A] K

Tout=75;Tin=37; % J4H i

LEN1=int8(x(1)/dx(1))+1;  Ybic sk B fid o5 (1 o7 2
LEN2=LEN1+x(2)/dx(2);
LEN3=LEN2+x(3)/dx(3);
LEN4=LEN3+x(4)/dx(4);

T=zeros(5400/dt,LEN4);
T(1,:)=37; %3 0 FP BT AR 2 37
hl=ahl;h2=ah2; 9oii B i A2 ¥ 5 4L
for n=1:5400/dt-1
unknow=(h1*(Tout-T(n,1))-lam(1)*(T(n,1)-T(n,2))/dx(1))*dt/(0.5*dx(1)*rho(1)*c(1))+T(n,1);
T(n+1,1)=unknow;
for i=2:LEN1
if i>=2&&i<=LEN1-1
unknow=lam(1)*(T(n,i+1)-2*T(n,i)+T(n,i-1))/dx(1)*dt/(dx(1)*rho(1)*c(1))+T(n,i);
T(n+1,i)=unknow;
elseif i==LEN1
unknow=(lam(2)*(T(n,i+1)-T(n,i))/dx(2)+lam(1)*(T(n,i-1)-T(n,i))/dx(1))*...
dt/(0.5*(dx(1)*rho(1)*c(1)+dx(2)*rho(2)*c(2)))+T(n,i);
T(n+1,i)=unknow;
end
end
for i=LEN1+1:LEN2
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if i>=LEN1+1&&i<=LEN2-1
unknow=Ilam(2)*(T(n,i+1)-2*T(n,i)+T(n,i-1))/dx(2)*dt/(dx(2)*rho(2)*c(2))+T(n,i);
T(n+1,i)=unknow;
elseif i==LEN2
unknow=(lam(3)*(T(n,i+1)-T(n,i))/dx(3)+lam(2)*(T(n,i-1)-T(n,i))/dx(2))*...
dt/(0.5*(dx(2)*rho(2)*c(2)+dx(3)*rho(3)*c(3)))+T(n,i);
T(n+1,i)=unknow;
end
end
for i=LEN2+1:LEN3
if i>=LEN2+1&&i<=LEN3-1
unknow=Ilam(3)*(T(n,i+1)-2*T(n,i)+T(n,i-1))/dx(3)*dt/(dx(3)*rho(3)*c(3))+T(n,i);
T(n+1,i))=unknow;
elseif i==LEN3
unknow=(lam(4)*(T(n,i+1)-T(n,i))/dx(4)+lam(3)*(T(n,i-1)-T(n,i))/dx(3))*...
dt/(0.5*(dx(3)*rho(3)*c(3)+dx(4)*rho(4)*c(4)))+T(n,i);
T(n+1,i)=unknow;
end
end
for i=LEN3+1:LEN4
if i>=LEN3+1&&i<=LEN4-1
unknow=lam(4)*(T(n,i+1)-2*T(n,i)+T(n,i-1))/dx(4)*dt/(dx(4)*rho(4)*c(4))+T(n,i);
T(n+1,i))=unknow;
elseif i==LEN4
unknow=(lam(4)*(T(n,LEN4-1)-T(n,LEN4))/dx(4)-h2*(T(n,LEN4)-Tin))*...
dt/(0.5*dx(4)*rho(4)*c(4))+T(n,LEN4);
T(n+1,i)=unknow;
end
end
end
T=T(;,LEN4);
T=T(1:500:5400/dt);
end
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(#rgs [11-2 | CfE%RR [wentil find.m | 38 | HZCRMBILIE RB

clear,clc
datal = xlsread('data.xlsx’,2,'B3:B5402";
F = zeros(31,31);
m=0;
for i = linspace(111,113,31)
n=0; m=m+l,
for j = linspace(8.33,8.35,31)
n=n+l;
tic
F(m,n) = (skinT(i,j)-datal)*(skinT(i,j)-datal);
toc
end
end
a=min(min(F));
[x,y]=find(F==a);
o2z il f5e £ FRIFDL 5 18
T1=skinT(110.9+0.1*x,8.329+0.001*y);
figure(1)
plot(1:5400,T1,'r",'LineWidth',1.5),hold on;
T2=xlsread('data.xIsx',2,'B3:B5402";
plot(1:5400,T2,'b:",'LineWidth',1.5)
legend (‘B HDL B4k, Sl £ 4, Location','Northwest')

Yot BRI L BT 7
R = (skinT(110.9+0.1*x,8.329+0.001*y)-datal)"*(skinT(110.9+0.1*x,8.329+0.001*y)-datal);
a=max(skinT(110.9+0.1*x,8.329+0.001*y)-datal);

| HREme | T1-3 ‘ A4 FR ‘ wentil plot.m | Ui ] ‘ 21 BB
% T=skinT(110.9+0.1*x,8.329+0.001*y);  %iX HLff skinT &A% H Db T ik
x=[0.0006,0.006,0.0036,0.005]; %%} )2 [ % /&
dx=[0.0001,0.001,0.0006,0.001];
x1=dx(1):dx(1):x(1);
x2=x(1)+dx(2):dx(2):x(1)+x(2);
X3=X(1)+x(2)+dx(3):dx(3):x(1)+x(2)+x(3);
X4=x(1)+x(2)+x(3)+dx(4):dx(4):x(1)+x(2)+x(3)+x(4);
x=[0,x1,x2,x3,x4];
% mesh(x,1:5400,T)

27



T=skinT(113,8.344);

R LS EN RN AT SR

T=T(end,);

plot(x,T,'LineWidth',1.5),hold on;
plot([0.0006,0.0006],[37,75],r:",'LineWidth',1.5),hold on;
plot([0.0066,0.0066],[37,75],r:",'LineWidth',1.5),hold on;
plot([0.0102,0.0102],[37,75],r:",'LineWidth',1.5),hold on;
axis([0,0.0152,37,75])

S} i = 2R

| ERmE | 12-1 [ etk [ Que2. m | iHA

RIFLIR G T |

clear, clc

for d2 = 10:0.5:25
T =skinT02(d2);
if T(end) >=47

continue
elseif T(55*60)>= 44
continue
else
disp(['d2 = ",num2str(d2)," is ok.T);
end
end
figure
hold on

plot(skinT02(17.5),'m",'LineWidth',2)
plot([0,3600],[44 44],'k:",'LineWidth',2)
plot([0,3600],[47 47],'k:",'LineWidth',2)
plot([55*60 55*60],[36.5 49],'k:",'LineWidth',2)
axis([0 3600 36.5 47.5])

hold off
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Bl =F2 ¥ :

‘ B9 S ‘ T3-1 ‘ A A4 R ‘ wentid. m

[t |56 2. 4 EAERIBIR |

tt=120; %6kl

figure %I d2 5 d4 Z[HIRR
hold on
ford2 =10
ford4=1:1:6
T = skinTplus4(d2,d4);
plot(T,'LineWidth',1.2);
end
end
axis([0 tt*60 36 60])
hold off

figure
hold on
for d2 = 15:2:25
ford4 =3
T = skinTplus4(d2,d4);
plot(T,'LineWidth',1.2);
end
end
axis([0 tt*60 36 55])
hold off

function T = skinTplus4(d2,d4)

tt = 120*60;

ahl =113;

ah2 = 8.344;

d2 = d2*1e-3;

d4 = d4*1e-3;

rho=[300,862,74.2,1.18];
¢=[1377,2100,1726,1005];
lam=[0.082,0.37,0.045,0.028];
x=[0.0006,d2,0.0036,d4];  %%E (1) B [
dx=[0.0001,0.001,0.0006,0.001]; %= (1)L K
dt=0.005; %ot [A] 20 K
Tout=80;Tin=37; %4 iE

LEN1=int8(x(1)/dx(1))+1;
LEN2=LEN1+x(2)/dx(2);
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LEN3=LEN2+x(3)/dx(3);
LEN4=LEN3+x(4)/dx(4);

T=zeros(tt/dt,LEN4);
T(1,:)=37,
hl=ahl;h2=ah2; 9% & i 2 i 52 40
for n=1:tt/dt-1
unknow=(h1*(Tout-T(n,1))-lam(1)*(T(n,1)-T(n,2))/dx(1))*dt/(0.5*dx(1)*rho(1)*c(1))+T(n,1);
T(n+1,1)=unknow;
for i=2:LEN1
if i>=2&&i<=LEN1-1
unknow=lam(1)*(T(n,i+1)-2*T(n,i)+T(n,i-1))/dx(1)*dt/(dx(1)*rho(1)*c(1))+T(n,i);
T(n+1,i))=unknow;
elseif i==LEN1
unknow=(lam(2)*(T(n,i+1)-T(n,i))/dx(2)+lam(1)*(T(n,i-1)-T(n,i))/dx(1))*...
dt/(0.5*(dx(1)*rho(1)*c(1)+dx(2)*rho(2)*c(2)))+T(n,i);
T(n+1,i)=unknow;
end
end
for i=LEN1+1:LEN2
if i>=LEN1+1&&i<=LEN2-1
unknow=lam(2)*(T(n,i+1)-2*T(n,i)+T(n,i-1))/dx(2)*dt/(dx(2)*rho(2)*c(2))+T(n,i);
T(n+1,i))=unknow;
elseif i==LEN2
unknow=(lam(3)*(T(n,i+1)-T(n,i))/dx(3)+lam(2)*(T(n,i-1)-T(n,i))/dx(2))*...
dt/(0.5*(dx(2)*rho(2)*c(2)+dx(3)*rho(3)*c(3)))+T(n,i);
T(n+1,i)=unknow;
end
end
for i=LEN2+1:LEN3
if i>=LEN2+1&&i<=LEN3-1
unknow=lam(3)*(T(n,i+1)-2*T(n,i)+T(n,i-1))/dx(3)*dt/(dx(3)*rho(3)*c(3))+T(n,i);
T(n+1,i)=unknow;
elseif i==LEN3
unknow=(lam(4)*(T(n,i+1)-T(n,i))/dx(4)+lam(3)*(T(n,i-1)-T(n,i))/dx(3))*...
dt/(0.5*(dx(3)*rho(3)*c(3)+dx(4)*rho(4)*c(4)))+T(n,i);
T(n+1,i)=unknow;
end
end
for i=LEN3+1:LEN4
if i>=LEN3+1&&i<=LEN4-1
unknow=lam(4)*(T(n,i+1)-2*T(n,i)+T(n,i-1))/dx(4)*dt/(dx(4)*rho(4)*c(4))+T(n,i);
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T(n+1,i))=unknow;
elseif i==LEN4

unknow=(lam(4)*(T(n,LEN4-1)-T(n,LEN4))/dx(4)-h2*(T(n,LEN4)-Tin))*...
dt/(0.5*dx(4)*rho(4)*c(4))+T(n,LEN4);
T(n+1,i)=unknow;
end
end

end
T=T(:,LEN4);

T=T(1:200:tt/dt,1);
end
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