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Effects of Pre-cooling time reduction by Nanofiber Film generated using Electrospinning method
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NOMENCLATURE
m :Mass [a]
x : Distance of collector and needletip  [mm]
p :Density [kg/m?]
VvV :\olume [m?]
V.  :Applied voltage V]
v : Solution of release rate [mL/]
A :Heatexchange area [m?]
c : Specific heat V(g - K)]
Q :Heatexchange amount W]
g  :Heatflux [Wim?|
Tw : Temperature [C]
ta  :Application time [s]
t.  :Pre-cooling time [s]
At Sampling period [s]
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Table. 1 Physical property values of PVA

Name Molecular ~ Molecular Boiling
formula weight point
Polyvinyl 44.05 -145
VIV (CHi0) x
alcohol [g/mol] [1C]
&
hygrother
mograph
v Cu
X

] ]
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High voltage  Syringe pump

power supply

equipment

Fig. 1 Schematic view of the ES setup

Table. 2 Physical property of copper

Density Mass Area Specific
[o/em?] [a] [cm?] heat
Vg - K]
8.94 134.1 25 0.379
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Fig. 2. Dimension of the test object

Table. 3 Experimental conditions

Casel Bare copper

Case 2 Application time 300 [s]
Case 3 Application time 600 [s]
Case 4 Application time 900 [s]

Temperature

measuring j

instrument

/
Lt L
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(LN2) Thermocouple

'
i

\Test object

Fig. 3 Overview of test apparatus
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Table. 4 Electrospinning conditions

Number Temperature  Humidity \oltage
[C] [%] |
No. 1 25.2 68.0
No. 2 24.6 61.0 10
No. 3 21.4 324
Distance Feeding velocity
[mm] [mL/h]
80 0.6

(c) No.3
Fig. 4 Nanofiber images
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Fig. 5 Cooling curves of nanofiber
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Fig. 6 Boiling curves of nanofiber

Fig. 7 Functions of the nanofiber

33 F/ TP A1 —DFEE

331 Rnxwa Yy

T T 7 ANR—OREEEERFT D 2 LN TE, 2B
DOFENERITHL Z L E2Ez, Ay XTI
EHLU AR X U TIEARZUIRBWC, 7
7 A N —OFE S AR T DB WU T h
5. ZONHEEELITH Z LT, e EE M A AN
SELNAHDT, EFBMEECOBIEIZITH ZENT
X 5. 7ok, AL CHER LIATENCH 5 B4eLISNT,
G, 7uhb, ], FHUIRERED.

LUTRIC ANy Z Y o 7 D3z~

1) LREEZ2RREIC LT, @B MBI oORICETE %
NT 5.
ZHUCED, B AU EEBEIL, $PEHC
#2892,

2) EZELIA AL, X—Fy FORIFEITCETE
139

3) XU EFRUXSNIAMEIORI 53BN EZE L,
DRSS,

b Z &b, ARy BV 72X, /774
N— HCAEEFETER S E D Z & T, MiERh
T, KGRI RO TIEE N IGERENL Tz, TR
AENGET D720, THFHEDR S - & bR T72
Case 2 DFr, Case 2 DFAT ES FErAEAT 121412
AR B T EATS TR EN UK E ISt
7. ZORFD SEM i % Fig.8 |IRT. T/ 77 AN
—DHDYR, KEMMEEHZETF.8 @ DX
NS, WEENEND Z LIWERTE D, B, Z0%
IR B AN S840, Ao 2 ) 7% LT SEM
BEAITH QD LT, T/ 77 A —KHIH
ilEE ANy 2 T 5H 2 & T, Fig.8 (b) XD
(T T 7 A RTINS E 5 Z E N TE T
T, BUKMEEEDDHZ EHTEL.

PLEDRER NS, T 77 A =T ERRIC A Sy
AV THEITH ZET, REMENTE 52 Enbno
7-.

(b) Sputtering nanofiber
Fig. 8 Insoluble treatment

(@ Nanofiber

This document is provided by JAXA.



332 Ry A YT DR

W, BHIFEBREATH 2 & T, THR~DFE%
FE LIz, 7ok, AR X U U TOAEEFEOE ST
150nm THD. ANy X T %1T-7= Case5 DIHHE]
HifR% Fig. 9 12, WPisHARZ Fig. 10 (~d. Fiz, #
$fD Casel, AN G- & b EAN-72 Case2 D
FH A OURT. Cases DAL 130s,
207 s Thol-. TARREIOYIEZNEN Case 1 & H
#5 LC 6 %), Case2 & s LC 65%HEN L T 5.
Fig.10 TlX, 7/ 7 7 A "—OilgER I IEE T &
72T MHF SSOMFEL, S DIZEGTRESEIN L C
Wb, mEIER%, T 7 7 A S —OREEITKIZERT
B ERL RN TND Z DGR TE /. L,
ARy B Y TFH L TTPRRENELS 7po7-. =
DFKRE LT 2 DORREMENE 2 B, 1 i3
JED/RT R 2RI 2 IR B 5. PERE DB
IZ& B L, Hom/IEOREE FICEERA NS
w5 &, BEROMAIRFEIZR S LT, $9 1
DI EGEEOIE NS X772, /7 7 A " —
DN SRR S = vl REME B 5. Zh
\ZXY, EENTT ) T 7 A NSOV & 7R

5722 L TCasel LV PN R Ip ol b B2 5.

0
Case 1 (Bare copper)
L = = =+ Case 2 (Nanofiber 300 s)
o 50 F
oL [ Case 5 (sputtering)
o
>
‘©-100
@
Q.
5
—-150
200
0
Fig. 9 Comparison of three cooling curves
300
i Case 1 (Bare copper)
N = e e e Case 2 (Nanofiber 300 s)
g 200 ST eeeeees Case 5 (sputtering)
x i .
B
=
T 100 hd
(5]
T *S e
O -------------------
100 150 200

Degree of superheat , K

Fig. 10 Comparison of three boiling curves
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