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Development of Teflon Transfertube

% Ik
Hidemasa YAMAMURA , Jun YOSHIDA , Masahiro HOSHINO
Katsumi KAWANO, Takasi KATO and Eisuke TADA

Department of Thermonuclear Fusion Research
Naka Fusion Research Establishment
Japan Atomic Energy Research Insutitute

Naka-machi, Naka-gun, Ibaraki-ken

{Received February 1, 1989)

Teflon transfertube, which is used for transferring liquid helium
from a dewar to a cryostat of superconducting magnets in a laboratory, has
been manufactured as test sample. A teflon transfertube is light weight,
easy to handle, easy to manufacture, and economy, compered with a
stainless steel transfertube. Teflon, however, has disadvantageous
characteristics for a transfertube; high outgassing and gas penetration,
which cause difficulty to perform high vacuum insulatjon in a teflon
transfertube. Accordingly, liquid helium transfer efficiency of the
transfertube depends on vacuum insulation.

Vacuum test and liquid helium transfer test were conducted by using
the test sample of the teflon transfertube. Through the tests, the
following results are cobtained.

1) It is possible to estimate the ultimate insulation vacuum in teflon
transfertube by using the formula which takes account of an outgassing.

2) The relation between an amount of transferring liquid helium and
vacuum is quantitatively demonstrated.

3) Improvement of the vacuum in the insulation should be quite

necessary for practical use of the teflon transfertube.

Keywords: Teflon, Transfertube, Liquid Helium, Insulation Vacuum,

Outgassing

* on leave from Kobe Steel Co. Ltd.
*% on leave from Hitachi Ltd.
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z £ X #

1) BH HMohs '8 TEFERILFTRRE
2) HREERMER: BZENY FTy 7
3) Proc. of ICEC 10 (1984) pp570
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11} F7zovs#FhioTy FHFRE

B 75 B 5 HiZEEroory = FoMNHNAE

il { hour ) A RAE (Torr £/ s of) (o) ( Torr £.78)
1 3.30x10°% 2 0358 1.18%x1073
2 2.02x107% 2 0.358 7.23%x107%
5 1.13x10°% 2 0.358 405x1074

£102) SIMPLOTY RHRAR

EEgRE HiuZ@mE»S0 T v #HE B T NHRBR

B9 ( hour ) P A RAE (Torr £/ 5uf) (of ) ( Torr £.7s)
1 3.00x10°2 2 1.2 4 384%x1077

2 i

2 1.43%x1072 2 1.2 4 1.84%x1072
5 548%1073 2 1.24 721x1073

#13) BEER V7 x0OEBHTETIMNHTAR

B Rt TYRNAREG
( hour ) (Torr £/5)
1 3.84x1072
2 1.84x1072
5 7.21x107¢8
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*2 HIEHSETERR

EVACUATION TIME ANALYSIS

CONDITIONS
VOLUME:Z.4 Llitter
EFFECTIVE EVACUATING SPEED
ROTARY VACUME PUMP : 1.69 Litter/sec (ULVAC D335
OIL DIFFUSION PUMP : 5.86 Litterfsec (ULVAC ULK-06A)
o BHhom
E 73 H 71

TIME DUTGAS INT.PRESS. ULT.PRESS
{min) (torr.l/sec) (torr} (torr)
0.6 0.40E+01 0.76E403 0.24E+01
1.2 0.20e+01 0. 24E401 0.12£401
1.8 0.13e+01 0. 126401 0.76£+00
2.4 0.10£+01 0.76E+00 0.59¢+00
3.0 0.80E400 0.59€+00 0.47E400
3.6 0.656400 0.4TE400 0.38E400
6.2 0.55E+00 0.38E400 0.32E400
£.8 0.50£+00 0.326+00 0.24E400
5.4 0.43E400 0. 24E+00 0.25€+00
6.0 0.38E+00 0.25E+00 0.226400
9.4 0.25£+00 0.226400 0. 14E400
12.0 0. 196400 0. 14E400 0.11E+00
15.0 0. 15400 0.11E400 0.88¢-01
18.0 0.12€400 0.88E-01 0.74E-01
24.0 0.94E-01 0.74E-01 0.55£-01
30.0 0.75€e-01 0.55€-01 0.44E-01
3.0 0.62e-01 0.44E-01 0.37e-01
£2.0 0.54E-01 0.37E-01 0.32t-01
( OIL DIFFUSION PUMP START! } - '
£5.0 0.50€-01 0.32e-01 0.85£-02
£8.0 0.446E-01 0.85¢-02 0.79e-02
5.0 0.41E-01 0.79€-02 0.70e-02
60.0 0.386-01 0.70e-02 0.65e-02
72.0 0.31E-01 0.65£-02 0.53e-02
84.0 0.26E-01 0.53£-02 0.84€-02
96.0 0.23e-01 0.44E-02 0.396-02
108.0 0.20e-01 0.39¢-02 0.34E-02
120.0 0.19£-01 0.34E-02 0.326-02
150.90 0.156-01 0.32e-02 0.25e-02
180.0 p.12e-01 0.25¢-02 0.21e-02
260.0 0.90e-02 0.21e-02 0.15¢-02
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Experimental Results
Transfered. liquid helium (£ 422
Stored liquid helium (L) 38
Flush loss (£) 34
Transfer ratio (%) 9
Apparent transfer ratio (%) 17

* Transfer ratio without flush loss

Parameters ( Transfered )

Pressure | (atm) 0.28.0.03
Temperature (K) 4.5.4.2
Flow rate (g s) 3.3
Mean velocity (m/s)| 2.2

[ Mx+ 300 |

Bi®aH
EEEX (FAM)
BEyR '

M1 FT7orvolRERICESTSHEOEL
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Transfer ratio of Liquid Helium {%)
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1000E I I
- Q¢ ; Conductive Heat Leak
[ {Qg; Solid Heat Leak
. {Qp; Radiation Heal Leak
Qy; Total Hea! Leak
100E
% -
< 10
T
| Qg
) /
Qs
lodl 1 L 1i1lt L3 11l L1 1 1111l L1 i 1trl
i0° 1g° 107 102 10"
Pressure (Torr)
K8 HEETEFAHSOBE
100 Heat Capacity of Helium ; 61W{3.3g/s)
90
80
70
60
30
40
MEASUREMENT
20
10
0
10 107 (0
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. APTP_{ 3 (_fi_) { 3 (’Zg) —0.25
I-TPL = <{1-x}+ o x} {1=x}+ 71? x}

Py IPg=T10, Ny/7 =248

oP G,
aL - 't 28,0

I ° Lockhart - Martinelli

AP 2 AP 2 .20 1

Perameter ; :
AP : Pressure Drop P : Density 7 : Viscosity AL: Pipe length
G : Mass flow rate f: Friction factor D : Inner diametér of pipe

X * Quality
Subscript ;
L,¢: Liquid TP,tt: Two phase g : Gas
50 m=65~13g/s

10 / I\—
N ] MEASUREMENT —_7
oo [ |

e TEST LOOP (A)
o TEST LOOP (B)

0 0.2 0.4 056 0.8 1.0
Quality x

10 2fKOERTER



