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Fig. 1 (a) The anatomical structure of the human finger
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Fig. 1 (b) The schematic of the modeled finger

Table 1. Physical properties and blood perfusion rate of tissues

bone tendon dermis epidermis blood
p(kg/m*) 1418 1270 1200 1200 1100
c(J/kgK) 2094 3768 3391 3391 3300
AMW/mK) 2.21 0.35 0.53 0.21 0.50
o(ml/ml/min)  2.0/100 3.43/100 24/100 0
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Fig. 2 The simulated and experimental mean skin temperature in
the recovery period
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Fig. 3 Isotherm contours of the finger in different time
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AT T2,
B o R miisErE & B OIRE—TFEM 2GRt T I X A E8T[4,5]
=T NHE

BT EIR, ke BMME R H D720, FRICB T 2MEHEEEZET V7350
IIA S T2\, Fig. 4IZEORKRET VERT, 7 /M, KEWIMENO MR
FZEY AdL, BMME ISR EFRC LS ICEME E L TEXLND, ET VAL
X, BRI XA A0 . FREICEh A 0 | BORHII S D, =0 X 5 Il
D F R DBIHNE 2 HiLd, TT /LB G MIKTILD 5 R OB A Ly A=
B, BT VA X VIR OREIC S o LITVEIEIZ R o 7o, RESTETREWILE O
BERTHD, MEITENE EIRNET D,

FEM R e ERARMRAT = — R[6]%& AV, ML DO ReE M QN8 OIRE 7574 & 5529 5,
FEM "Rtk =2 — Ridd & b EJRF 71U Tube N D il & & BE DS E) & 5 23
LI ENTZbDTH D, MK L IEDRESMZFHETE 5 L 9 It = —
RZEIE LT,

i SRR LB S REUIR O K 912705, AT &Rk @S T 5, i
lZBW\WTid, MKOFEIZTEr E LTRY D,

%.}_@ =0 (2)
ox Oy

ou ou ou_ oP 1 o’u  ou (3)
—4u—-+v + —er—2
ot Ox 6y Ox ox~ oy
Ou ov  0ov 8P o’ 82v 4
—tU—FV—=——t— — 4)
ot ox oy oy Re o 6y

I3 & #A% D = Rk F—HRRARD & 51272 %

a—T+u@—T+ or _ 1 (a€+a{J+WW(1—T)+V/qm, (5)
ot Ox ay e, \ Ox~ Oy Pe, Pe,

BHERITE/NT A —F = TIRO XD ITERIND,

T=T*—T; Pe, :UooD’ v = PiCh ’ W:(wbpbcb)Dz _ @D’ (6)

-1 a, pe ao T -,



MPEDOHE 012725 & &, HEKX @) 1o 2 —FEp 5, /2, Mo
RESMAZHET S L&, FBRR@GOEDOFE 23 HIL0ITR D,

RHEEE LCE, 9, Mo REIEE 2RO 5, wic, FERAETECG)IZ ;@E
HRT I HRERERE LWV AT v 7OEN 2RO D, I 512, BN
LW AT » 7 OIREZRD 5,

AR

X 512i%, B2 MEOHE DK, 5L ADFEDIRE /N Z2~d, VBT E A E
WEE MEOEELENEIT-Z Y R 2508, F2D L & FHRROIEEDEN D720,
*ﬁ\E6@\%?NB@MFAE&@c—CHE@MVﬁM%fﬁ Wr L 7 1
T A4 =N D K DI MBI I IR E AR IR E W, B DRI L
FIROIBEZEN L Ao, %@Jﬁlfﬁ:’@{m&“%%ﬁ IS, XL T 10cm/s
& 20cm/s D & x| RIEIREIZFNEH33.2°C L 328°C TH Y, KEWMENDTHN
DEBIII-EV AbND,

Cc-C Cc-C
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Fig. 6 Isotherm contour of model-B finger in longitudinal direction and
temperature profile in C-C cross-section
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Pre-processing: Determining the dimension and the rigidity of every single vessel
Setting the initial data

!

Compute inlet flow rate and cross-sectional area at each time step

¥

Compute the flow rate and cross-sectional area of inside points for
large arteries at new time step

+

Compute the flow rate and cross-sectional area of inside points for
arterioles, capillaries, venules, and veins at new time step

¥

‘ Compute flow rate and cross-sectional area at bifurcation point ‘

'

‘ Compute the flow rate and cross-sectional area at the distal end of the vessel network ‘

+

‘ Compute the pressure of every single vessel ‘

+

‘ Compute the temperature of every blood vessel ‘

Computation finished

Rearrange parameters N

Fig. 8 Flow Chart of the Computed Method for
the Blood Circulation
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Table 1 Average blood Temperature in different vessels under laser irradiation

Blood Temperature °C Blood Temperature
Vessel °C
Number Laser Power Laser Power
3W 3.8W

1 36.568 36.568

2 35.061 35.061

3 35.0 35.0

4 38.89 43.27

5 35.422 35.423

6 35.879 35.880
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Table 3a: Physiological data of the arteries for the thermo-fluid model

Segment Vessels Length Proximal radius Distal radius Number of
number (m) (m) (m) vessels
1 Ascending aorta 0.07 1.25e-2 1.14e-2 1
2 Anonyma artery 0.035 0.7e-2 0.7e-2 1
3 Subclavian artery 0.43 0.44e-2 0.28e-2 1
4 Ulnar artery 0.067 0.215e-2 0.215e-2 1
5 Ulnar artery 0.171 0.203e-2 0.184e-2 1
6 Proper palmar digital artery 0.14 0.055e-2 0.045e-2 1
7 Superficial palmar arch 0.01 0.18e-2 0.18e-2 1
8 Common palmar digital artery 0.08 0.68e-2 0.68e-2 1
9 Proper palmar digital artery 0.08 0.05e-2 0.05e-2 1
10 Proper palmar digital artery 0.08 0.05¢-2 0.05e-2 1
11 Superficial palmar arch 0.006 0.16e-2 0.16e-2 1
12 Common palmar digital artery 0.08 0.068e-2 0.068e-2 1
13 Proper palmar digital artery 0.08 0.05e-2 0.05e-2 1
14 Proper palmar digital artery 0.08 0.05e-2 0.05e-2 1
15 Superficial palmar arch 0.006 0.144e-2 0.144e-2 1
16 Common palmar digital artery 0.08 0.068¢-2 0.068¢-2 1
17 Proper palmar digital artery 0.08 0.05e-2 0.05e-2 1
18 Proper palmar digital artery 0.08 0.05e-2 0.05e-2 1
19 Common palmar digital artery 0.006 0.13e-2 0.13e-2 1
20 Proper palmar digital artery 0.15 0.06e-2 0.05e-2 1
21 Principal artery of thumb 0.02 0.1e-2 0.1e-2 1
22 Proper palmar digital artery 0.06 0.066e-2 0.066e-2 1
23 Proper palmar digital artery 0.06 0.066e-2 0.066e-2 1

Table 3b: Physiological data of the capillaries and veins for the thermo-fluid model

Segment Vessels Length Area Number of
number (m) (m?) vessels
24 Terminal arteries 0.08 0.063¢-4 32

25 Arterioles 0.018 0.75e-4 2.4et+5
26 Capillaries 0.002 7.5e-4 1.0e+6
27 Venules 0.02 2.55¢-4 0.36e+6

28 Terminal veins 0.08 0.42¢-4 36
29 Dorsal venous network of hand 0.08 0.43e-4 2
30 Ulnar veins 0.3 le-4 2
31 Brachial vein 0.15 0.85¢-4 1
32 Subclavian vein 0.2 0.9¢-4 1
33 Anonyma vein 0.065 2.5¢-4 1
34 Superior vena cava 0.045 4.5e-4 1
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