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Buclocr Engineering Department

December 1, 1954

i.

Bolling Burngut lettor

Prelimnnry dnta" ere enclosod in Tables X, IX, III, IV, V, col VI.
Tebles X to V are deta for round nickel tubos in a vertcal and in- 
clinod (45°) position. Tcble VI contel ns scme proliminery date for 
nickel rectangulor channols (0.060" and 0.050" opceings) in a verti- 
eal position.

2. to TmI I raw

Problems unique to oporttion with a rectengulrr channel were el Inina tod 
with a minimum of dowel of ant effort. The channel wea designod with 
thin satai soctions in the corners of the chrnnol which prevented any 
tendency for burnout to occur in the corners.

3. Eoauiro.B tInfarmetion
The erfoct of chrnnol I/D, local quclity and eny othoz significent 
pertmoters affecting qurlity burnout rro roquirod.

4. Bomerka

The subcooled burnout doto obtrinod et KaPD cro in close agrooment with 
the -XL corrolation. This t groement is noticed for both vertical and 
inclined channels. In other words, inclining the channel st 450 soems 
to have very little effect on the burnout point in the subcoolod and 
the quality range tested.

The future burnout testing prcgrcm consists essentially of the following:
a. Burnout detr will bo obtained on 0.050". 0.060" and 0.087" ‘ '

rectangular channols. Those data will be obtained under the 
condition of zero quality end zero subcooling at the channel 
oxit.

b. The effect of meterirls on the burnout point will also be in- 
vostig*ted.

- J, B. Zorbe

• "cue of these dat* hevo ben in- 
cludod in MAPD Monthly Progross 
Roports. • <
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SUBCOOLED LOC:L BOILIG BURNOUT D.T.. 
___________ VEHTICiL NICKEL _ __________________

I.r. = 0.187 in. O.B. = 0.227 In.
L = 12.5 in. Exit Prossure * 2000 pair

Exit 
Subeooling 

___ (OF)____  
161 
111

61 
36

161 
ill

5 
61 
36 

161 
161

5 
in

61 
22 
36 
12

3 
161 
121 
nr
27 
57 
11

161 
m
67 
23 
91 
44 
52
14 
41

7 
25 
25 

108
43 
31 
24 
93 

121
31 
25
58

Kass
Flow Rete

7.76 
7.28 
6.94 
6.58
6.38 
6.2 
6.15 
5.88
5.45
5.43
5.24
5.18 
4.81 
4.74
4.58 
4.57 
4.44 
4.27 
4.11
3.98
3.85 
3.66 
3.66 
3.53 
2.79
2.69 
2.66 
2.66
2.65 
2.65 
2.51 
2.51
2.50 
2.30
2.40 
1.40
1.38 
1.38 
1.35
1.33 
9.897 
0.895 
0.80 
0.752 
0.577

Burnout Flux
(106Bthr./t.2)

4.09
3.36
2.71
2.24
3.75
3.11
1.64
2.52
2.12
4.68
3.16
1.56
2.73
2.28
2.01
1.89
1.725
1.33
4.02
3.24
3.01
2.14
2.14
1.71
3.16
2.59
1.97
1.97
2.20
2.20
1.85
1.85
1.68
1.68
1.30
1.23
1.69
1.49
1.25
1.02
1.46
1.46 
0.77 
0.66
1.02
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Tahlj 11
SUBCOOLED LOC.L BOIL1G BUaNOUT p..

_ICLIEDC450X1CELIUE______
X.D. = 0.187 In. O.D. - 0.227 la.

L = 12.5 le. Exit Pressuro = 2000 psin

Extt 
Subcooling 

___ (°)___  
112 
11C

36 
13 

ill
36

- 15 
109

37 
17 

ill
34 
16
39

Kass
Flou Rato 

(1c61bhr.ft.2)

5.17
5.15
4.60
4.35
3.92
3.60
3.45
2.69
2.56
2.55
1.51
1.45
1.25 
0.96

Burnout Flux 
(106Etu/br.rt.2)

3.2
3.41
2.32
1.86
3.02
2.12
1.69
2.52
1.82
1.51
2.02
1.34
0.%5
1.04 1
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Tj^8
qp. im BURouT D.T:
YEELIS.LJFI.qaSL T?g

I.D. = 0.187 in. 0.0. • 0.227 In.
L = 12.5 1a. Exit Prossuro • 2000 psin

Inlot
Subcooling G

(x061bAr.rt
8.5
9.8 

59.0 
34.5 
1©.5 
12.9 
87.6 
60.0 
36.0 
10.5

111.8 
59.0
85.8 
36.0 
10.0

108.8
138.0
59.5 
87.4

186.5 
131.0 
288.8 
127.0
36.0 
85.8 
59.5

112.8 
108.8 
108.0 
127.0 
284.3 
123.0

5.51
4.53 
4.12
3.97
3.66
3.66 
3.22 
3-14
2.93
2.73
2.24 * 
2.11 
2-11
2.03 
1.83
1.26 
1.14
1-13 
1.08
1.03 
0.795 
0.795 
c.784 
0.783 
0.77 
0.728
0.672 
0.666 
0.628
0.550 
0.475 
0.415 
0.384

Hoet 
Flux

21 (106aar.rt.2)
1.100
0.952
1.480
1.190
0.904
0.890
1.525
1.270
0.992
0.795
1.362
0.992
1.170
0.845
0.709
0.905
0.692
1.150
0.752
0.733
0.713
0.940
1.32
0.607
0.533
0.510
0.575
0.523
0.472
0.385
0.349
0.686
0.270

Exit Stocm 
Qunlity 

____in_____  

8.51 
8.60 
1.54 
5.10

10.5
9.56
4.47
4.05 
6.27

13.0
2.0
7.9
5.9

11.2
18.6
9.1

22.8
19.0
21.0
14.4
0.0

30.9 
0.0 
8.0

28.1 
U.S 
28.9
12.2
13.1
7.7
5.75

21.0
4.75
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nklacl
go im BDRMCUT D.T: 

INCLIN2D_(45°)NICNELTUE
1.0. • 3.187 In. O.D. = 0.227 In.

L = 12.5 in. Exit Prossuro = 2000 paia

inlet
Qubcooling

58
55
11

135
61
36
12

136
60
36
11
61
37
11
60
35

Kras
Flow Prte 

de6 i^/w.rt.2)

4.08 
3.87 
3.62 
3.52 
3.17
2.88 
2.78 
2.39
2.U 
1.99 
1.88 
1.13 
1.07
1.03 
0.656 
0.616

Burnout 
Flux

Lc6Btuhr.rt.2)
1.57 
1.30 
0.956 
2.02 
1.365 
1.06 
0.836 
1.59 
1.03 
0.85 
0.743 
0.82?
0.743 
0.658 
0.636 
0.573

Exit Steem
Quality

(1)
3-4
8.0

11.4
7.6
5.6
9.4

13.2
5.9
9.0

12.8
18.9
22.8
27.8
33.0
77.0
42.2
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QUALITI BURUNOUT D.TA
VPtTIC.l MOUC1. TOBE - 1000

Tubo I.D. = 0.187 In. Tuba O.D. * 0.227 In. Tube Longth = 12.5 in.

Inlet 
Subcoolng 

___ (0±)____
69.0
64.0

103.5
100.0
44.6 

135.0 
133.5
104.0
66.5
44.0
68.6

131.0
45.6
43.6

131.5

Maas
Volocity 

(c61b/hr.ft.2)
4.71
4.63
4.54
4.54
4.4
3.72
3.66
3.56
3.38
3.28
2.42
2.36
2.26
1.53
1.23

Burnout 
Flux 

(106Btu/hr.rt.2) 
1.87 
1.85 
2.12 
2.IC 
1.60 
2.185 
2.17 
1.83 
1.63 
1.51 
1.54 
1.97 
1.-.4 
1.> 
1.57

Exit Stecm 
Qunlity

_ (•)_
3.7
4.7 
C.55 
0.37 
6.54 
0.17 
0.56 
2.54 
7.4

10.6 
13.6
1C.7 
18.0 
28.6 
26.3
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ZatlaV
IUBcOCED LOC.1 B01110 BURICUT D T..

VERTIC.L NICKEL CH.MEEL 
gin fee;™ - gooc Mia-----------

Ch—Flow DImansion - 1 inch x 0.060 inch
Chennol Longth — 12 1/16 inch

Exit Subcooling Mess Flow Rato
_______________ (1c61b/hz.ft.21

110.5 1.97
5.0 1-56

15.0 0.825

Burnout Flux 
(obBtuhhr.tt.21

2.25
1.20
0.591

Chenncl Flow Dimonsion - 1 inch x 0.050 inch
Chernol Langth - 12 1/16 inch

Exit Subcoolne

42.0
4.5

Mess Flow Reto Burnout Flux
(1c61b/hr.rt.2) (1c6ltu/hr.ft.2)

1.5 o.9c
1.45 0.902

I
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