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Abstract/Summary:
This report contains calculations for:
A) The maximum length between vertical supports for a He/Ln, Transfer Line.
B) Design of the Bayonet Can
C) Cool down calculations for contraction of the one inch tubing within the
Bayonet Box
D) Cool down calculations for contraction of the one inch tubing within the

Transfer Line
E) Heat transfer calculations for the Bayonet Box Shield



Mu c7l TRANJ¥EE @yt 0%

et A

MAXI UM VENGTH ggrwsEN Vi TicA - ;yppaz’rﬁ
Y@ THe6 Hq Yasvs 4&%}’&2 i




F) Design of a structure to support the Bayonet Box

Applicable Codes:

1. AISC Manual of Steel Construction, Allowable Stress Design, Ninth
Edition

2. ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division
1

3. ANSI/ASCE Minimum Design Loads for Buildings and Other Structures 7-
88 Approved November 27, 1990

4. BROOKHAVEN NATIONAL LABORATORY SELECTED CRYOGENIC
DATA NOTEBOOK Volume 1, Sections I-IX, Revised August 1980

5. Flexible Metal Hose and Fittings, Senior Flexonics Inc., February 1993

6. Hilti North American Product Technical Guide 2001 edition.
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THERMAL CONDUCTIVITY INTEGRALS
for COPPERS

Comments: The six curves were extrapolated to 300°K. The curve for
0.F.H.C. was extrapolated to 4°K and the curve for (Pb)Cu was
extrapolated to ¢°K. It is estimated that the extrapolated
values do not deviate more than 10% from the probable values.

T
A 'L L Ty,
Q== f A dT; Q5= f A 4T
L T, A To
Where:
Q = heat flow in watts
A = cross sectional area in cm@
L = length in cm
A = thermal conductivity in watts/cm-°K
T = temperature in °K
T, = initial temperature (6°K for [PblCu and [TelCu;
4°K for ail other Coppers)
Thermal Conductivity Integrals are on following page.
Temp. Thermal Conductivity
°K watts/em-°K
Hi-Purity Elect. (Pp) (Te)
Annealed Coalesced T.P. 0.F.H.C. cu cu
L T0 6.2 3.2 2.0
6 96 10. 4.8 3.7* 2.7% 2.2
B 120 1h. 0.3 bh.7* 3.6% 2.8
10 134 17.5 7.8 6.0% L. 5% 3.4
15 120 23 11 8.5% 6.3% 5.0
20 88 2k 13 11 * 8 6.5
25 60 23 1k 12 9.2 7.3
30 4o 22 14 12 9.6 7.8
35 28 18.5 13 11 9.5 7.9
Lo 20 15 11.5 10 9 1.7
50 12 10 8.0 T.7 6.9 6.5
0 . 8.0 7.8 7.0 6.2 5.5 5.8
70 6.2 6.5 5.9 5.5 L.7 5.2
76 5.7 6.0 5.5 5.2 L.5 k.9
30 5.2 5.7 5.2 k.9 L, 3 L.o
90 .7 5.1 4.7 b7 4, 0% 4.3
100 L.5 L.8 L.5 k.5 3.8% L.2
120 4.3 h.5 4.3 4.3 3.7% u.q
140 L,2 4.3 b2 h.2 3.0% 3.5
150 b1 L.2 4.1 L.l 3.0 3.8
180 4.0 4.2 4.0 4.0 3.6¢ | 3.8
200 .0 L.2 4.0 4.0 3.0% 3.8
250 4.0 L ox k.o 4.0 3.6% 3.8%
300 L4,0%* 4, o L.o* L.o* 3.6% 3.8%

+ Extrapolated Values

VII-B-3



THERMAL CONDUCTIVITY INTEGRALS

for COPPERS (cont.)

T
Temp. J[ L A 4T
To
°K watts/cm
HX;ﬁE:i:g Coalesced E;f;f' 0.F.H.C. (gg) (gi)
6 166 ~16.2 8.00 6.1
8 382 4o.2 19.1 1k.5 6.3 5
10 636 .7 33.2 25.2 1kh.h 11.2
15 1270 173 80.2 61.4 b1.L 32.2
20 1790 290 140 110 77.2 €0.9
25 2160 408 208 168 120 9.4
30 2410 520 278 228 167 133
35 2580 622 345 285 215 172
4o 2700 705 Lo6 338 261 211
50 2860 830 508 Lo6 342 28L
60 2960 919 587 495 403 347
70 3030 991 651 55k L5k Lo2
76 3070 1030 686 586 L81 ‘432
30 3090 1050 707. €06 499 451
30 31k0 1100 756 654 540 Lo6
100 3180 1160 802 700 579 538
120 3270 1250 891 788 654 620
1Lo 3360 13L0 976 87k 727 698
160 3440 1420 1060 956 799 TTh
180 3520 1510 1140 1040 - 871 850
200 3600 1590 1220 1120 943 926
250 3800 1800 1420 1320 1120 1120
300 4000 2000 1620 1520 1300 1310

Reprinted from WADD Tech.Report 60-56
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