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Sonda cilíndrica en voladizo 

























































































































APENDI CE
.. A ..

RESULTADOS EXPERIMENTALES PARA 

Nm = 1625 rpm , N-v- = 1005 rpm 



Tabla Al : Resultados ex1>erimentales para Nm = 1625 rpm y Nv = 1005 rpm 

PUNTO pi 1 pe: 1 pv 1 Clmax CI Re V CII p 111 �pt Pa F 

mm aStua mm a¡¡ua mm a2ua m/s m/s fluio ml/ min m Is mm aeua mm agua .,.. Lb 

o -10.03 -9.39 o 0.000 0.00 O.DO 10.03 0.00 0.23 

1 ·9.53 ·9.a5 0.13 1.46 1. 11 5419 0.304 1.49 0.13 9.66 0.48 0.26 

2 ·9.65 -10.03 0.38 2.52 1.98 9682 0.543 2.tH 0.43 10.08 0.89 0.26 

3 ·8.51 ·9.a5 1.14 4.37 3.49 17059 0.956 4.70 1.32 9.83 1.54 0.27 

·7.11 ·8.76 1.155 6.25 4.26 20764 1.164 5.72 1.96 9.07 1. 73 0.28 

5 ·5.97 ·8.00 2.03 5.82 4.71 22981 1.288 6.33 2.40 8.37 1.76 0.30 

6 ·4.96 ·7.-49 2.54 6.51 5.28 25759 1.444 7.09 3.01 7.97 1.88 0.31 

7 ·4.45 -7.11 2.157 6.67 5.43 26511 1.486 7.30 3.19 7.64 1.86 0.33 

8 ·3.94 -6.73 2.79 6.83 5.51 26897 1.507 7.41 3.29 7.22 1.78 0.33 

PUNTO pi 1 pe 1 pvl el ma"C Cl Re V CII p 111 � pt Pa F 

mm a2ua mm ai?Ua mm a2ua mis m/s fluio ml/ min mi 6 mm aeua mm a2ua 'W Lb 

8 ·3.94 ·6.73 2.79 6.83 5.51 26897 1.507 7.41 3.29 7.22 1.78 0.34 
7 ·4.32 ·6.99 2.67 6.67 5.43 26511 1.486 7.30 3.19 7.51 1.83 0.31 
6 -4.83 ·7.37 2.54 6.51 5.30 25976 1.450 7.13 3.0.C 7.87. 1.87 0.31 
5 ·5.72 ·7.87 2.16 6.00 4.85 23699 1.328 6.52 2.55 8.26 1.79 0.30 
4 ·6.99 -8.51 1.52 5.04 4.02 196413 1.101 5.41 1.75 9.74 1.57 0.28 ·-
3 ·8.26 -9.40 1.14 4.37 3.49 17059 0.956 4.70 1.32 9.68 1.50 0.28 
2 ·9.27 -9.78 0.51 2.91 2.31 11263 0.631 3.10 0.58 9.85 1.02 0.27 
1 ·9.40 ·9.53 0.13 1.46 1.11 5419 0.304 1.49 0.13 9.53 0.47 0.26 
o ·9.78 -9.14 . . o -· 0.000 0.00 0.00 9.78 0.00 0.22 

- .. 
PUNTO pi 1 pe: [ pvl Clmax Cl Re V en p 111 6Pt Pa F 

mm a2ua mm a2ua mm a2ua m/s mls fluio ml./ min mis mm aRua mm aaua w Lb 

.... 
o -10.03 ·9.156 . . o 0.00 O.DO 0.00 10.03 O.DO 0.23 
1 ·9.65 ·9.91 0.25 2.06 1.60 7797 0.44 2.16 0.28 9.93 0.71 0.25 
2 ·9.78 -10.29 0.51 2.91 2.29 11176 0.63 3.08 0.57 10.35 1.06 0.27 

� 3 ·8.89 -10.03 1.14 4.37 3.49 17059 0.96 4.70 1.32 10.21 1.60 0.28 
4 ·7.62 -9.14 1.52 5.04 4.02 -· 19646 1.10 5.41 1.75 9.37 1.69 0.28 
5 -6.48 -8.51 2.03 5.82 4.71 - 22981 1.29 6.33 2.40 9.88 1.87 0.30 
6

- ·5.72 -8.00 2.29 6.18 5.01 244313 1.37 6.73 2.71 8.43 1.89 0.31 
7 -4.95 -7.49- 2.54 6.51 6.30 26876 1.45 7.13 3.04 8.00 1.90 0.31 
B ·4.57 ·7.24 -- 2.157 6.67 5.43 26496 1.48 7.30 3.19 7.76 1.89 0.33 

p í\ 
\I," % 
22.10 0.00 
23.67 2.04 
23.67 3.80 
25.04 6.14 
26.62 6.51 
27.99 6.30 
29.46 6.39 
30.94 6.00 
30.94 5.76 

p I'\ 
w % 
32.41 5.50 
29.46 6.20 
29.46 6.34 
27.99 6.41 
26.52 5.94 
26.52 5.65 
25.0•I 4.06 
23.57 2.01 
20.133 0.00 

p 'l 
w % 

22.10 0.00 
23.57 3.01 
25.04 4.23 
26.52 6.02 
26.52 6.37 
27.99 6.68 
29.46 6.41 
29.46 6.44 
30.9i_ 6.09 

continua 

c.p y) 

0.000 1.51 
0.015 1.46 
0.027 1.52 
0.048 1.48 
0.059 1.37 
0.065 1.26 
0.073 1.20 
0.075 1.15 
0.076 1.09 

rp Y-' 

0.076 1.09 ·-
0.075 1.13 
0.073 1.19 
0.067 1.25 
0.056 1.32 
0.048 1.44 
0.032 1.48 
0.015 1.44 
0.000 1.47 

.p 

0.00 1.51 
0.02 1.50 
0.03 1.56 
o.os 1.54 
0.013 1.41 
0.06 1.34 
0.07 1.27 
0.07 1.20 
0.07 1 17 ·-----

¡... 
� 
(.u 



Tabla Al : Resultados experimentales para Nm = 1625 rpm y Nv = 1005 rpm. 

z o N A • A •

EXTERIOR MEDIO 

PUNTO altal alfa 2 aira 3 pt3 pe3 pv3 C3 µ alfa 1 alfa 2 alfa 3 pt3 pe3 
• o o mm H20 mm H20 mmH20 m /s • • • mm H20 mmH20 

o ·40 46 3 1.02 ·1.27 2.29 6.18 0.686 ·33 51 9 0.76 ·1.27
1 ·33 43 5 2.03 ·2.03 4.06 8.24 0.780 ·30 48 9 2.03 ·1.78

2 ·30 38 4 2.41 ·3.05 5.46 9.55 0.905 ·23 45 11 2.03 ·2.92
3 ·30 36 3 2.29 ·3.18 5.46 9.55 0.906 ·19 49 15 2.29 ·3.30
4 ·30 42 6 3.18 ·2.79 5.97 9.98 0.943 ·22 52 15 2.92 ·2.67

5 ·32 46 7 3.81 ·2.29 6.10 10.09 0.951 ·24 54 15 3.56 -2.16
6 ·33 47 7 4.57 ·1.91 6.48 10.40 0.981 -26 56 15 4.32 ·1.65
7 ·34 50 8 5.08 ·1.65 6.73 10.60 0.997 ·27 59 16 4.57 ·1.27
8 ·34 50 8 5.33 ·1.40 6.73 10.60 0.997 ·28 60 16 4.83 ·1.14

PUNTO alfa 1 alfa 2 alta 3 pt3 pe3 pv3 C3 µ alfa 1 alfa 2 alfa 3 pt3 pe3 
. o IDlll H20 mm H20 mm H20 m/s . • . mmH20 mm H20 

8 ·33 49 8 6.59 ·1.65 7.24 10.99 1.034 ·28 60 16 4.83 ·1.14
7 ·31 47 8 5.33 ·2.16 7.49 11.18 1.052 ·28 58 16 4.57 ·1.27

'-
6 ·31 47 8 4.70 ·1.91 6.60 10.60 0.988 ·27 57 15 4.06 -1.62
5 ·33 45 6 3.81 ·2.16 5.97 9.98 0.943 ·25 55 15 3.56 ·2.03
4 ·32 42 5 3.05 ·2.67 5.72 9.77 0.924 ·24 52 14 2.79 ·2.54

� 3 ·29 41 a 2.03 -3.05 5.08 9.21 0.870 -22 48 13 2.29 ·2.92
2 ·28 42 7 2.03 ·2.92 4.95 9.09 O.B57 ·27 45 9 1.78 ·2.67
1 ·32 46 7 1.91 ·2.03 3.94 8.11 0.764 ·35 47 6 1.65 ·1.65
o ·40 50 5 1.02 ·1.02 2.03 5.82 0.551 ·41 53 6 0.76 ·1 .02

PUNTO alfa 1 alfa 2 alfa 3 pt3 pe3 pv3 C3 µ alfa 1 alfa 2 alfa 3 pt3 pe3 
• • • mm H20 mm H20 mm H20 m/s • • • mmH20 mmH20 

o ·40 46 3 1.02 ·1.27 2.29 6.18 0.586 -40 50 5 0.76 ·1. 14 
1 ·33 45 6 2.03 ·2.03 4.06 B.24 0.778 -35 45 5 1.78 ·1.65
2 ·29 41 6 1.91 -2.79 4.70 8.86 0.837 -29 41 6 1.91 -2.67
3 -30 42 6 1.91 ·3.05 4.95 9.09 0.B59 ·26 44 9 2.29 -3.05
4 ·32 44 6 2.92 ·2.54 5.46 9.65 0.902 ·29 47 9 2.79 ·2.79

- 5 -33 47 7 3.68 ·2.03 5.72 9.77 0.921 ·22 5d 17 3.56 -2.03
6 -34 50 

-· 
8 4.32 -1.65 5.97 9.98 0.939 ·23 57 17 3.94 -1.65 

7- -35 51 8 4.83 -1.52 6.35 10.29 0.969 -25 59 17 4.-45 ·1.27
--�- ·313 62 8 5.08 ·1.14 6.�g_ 10.19 0.959 ·26 60 17 4.83 ·1.14

pv3 C3 

mm H20 m /s 

2.03 5.82 
3.81 7.97 
4.95 9.09 
5.59 9.66 
5.59 9.66 
5.72 9.77 
5.97 9.98 
5.84 9.87 
5.97 9.98 

pv3 C3 

mm H20 mis 
5.97 9.98 
5.B4 9.87 
5.59 9.66 
5.59 9.66 
5.33 9.44 
5.21 9.32 
4.45 8.61 
3.30 7.42 
1.78 5.45 

pv3 C3 
mm H20 m/s 

1.91 5.64 

3.43 7.57 
4.57 8.74 
5.33 9.44 

5.59 9.66 
5.59 966 
5.69 9.66 
5.72 g 77 

5.97 9.98 

continua 

j 
µ 

0.547 
0.748 
0.848 
0.8B6 
0.886 
0.896 
0.916 
0.902 
0.912 

0.912 
0.906 
0.8B6 
0.886 
0.870 
0.863 
0.808 
0.702 
0.515 

µ 

O 534 
0.716 
0.825 
0.885 
0.906 
0.878 
0.878 
0.887 
O 907 f-" 

1-" 

� 



PUNTO alfa 1 alfa 2 
. . 

o -54 38 

1 ·40 32 

2 ·30 28 

3 ·25 25 

4 ·27 33 

5 ·29 39 

6 ·31 45 

7 ·33 49 

8 ·34 50 

PUNTO alfa 1 alfa 2 
• • 

8 ·34 50 

7 ·33 49 

6 ·31 43 

5 ·33 37 

4 ·32 30 

3 ·33 29 

2 ·30 28 

1 ·44 28 

o -59 35 

PUNTO alfa 1 alfa 2 
. • 

o -59 35 

1 ·48 24 

2 ·38 20 

3 ·33 19 

.__,1_ ___ -38 28 

5 ·41 31 

6 ·44 313 

7 ·45 39 

8 ·29 53 

Tabla Al : Resutlados experimentales para Nrn = 1625 rpm y Nv = 1005 rpm. 

Z O N A • A •

NTERIOR 

alta 3 pt3 pe3 pv3 
• mm H20 mmH20 mmH20 

-8 -0.38 -1.14 0.76 

·4 0.25 ·1.78 2.03 

·1 0.25 ·2.79 3.05 

o -0.25 ·3.19 2.92 

3 0.64 -3.05 3.68 

5 1.02 ·2.41 3.43 

7 1.52 ·1.78 3.30 

8 2.03 -1.52 3.66 

8 2.29 -1.40 3.68 

alta 3 pt3 pe3 pv3 
• mm H20 mm H20 mm H20 

8 2.29 ·1.40 3.68 

8 2.03 ·1.65 3.68 

6 1.52 ·1.91 3.<13 

2 1.02 ·2.29 3.30 

·1 0.76 -2.79 3.66 

·2 0.26 -3.30 3.56 

·1 0.25 ·2.79 3.05 

·8 0.25 ·1.78 2.03 

-12 -0.38 ·1.27 0.89 

alfa 3 pt3 pe3 pv3 
• mm H20 mmH20 mm H20 

·12 -0.38 ·1.14 0.76 

·12 0.25 ·1.78 2.03 

.g 0.25 ·2.67 2.92 

·7 0.25 ·3.30 3.56 

-5 0.61 ·2.79 3.30 

-5 0.89 ·2.03 2.92 

·4 1.52 ·1.78 3.30 

·3 2.03 ·1.27 3.30 

12 2.29 -1. 78 4.06 

C3 µ alfa 1 
m Is 

� 

3.57 0.336 ·40

5.92 0.552 ·43

7.13 0.678 ·43

6.98 0.663 ·43

7.84 0.744 -49

7.57 0.716 -51

7.42 0.700 ·54 

7.70 0.725 -56 

7.84 0.738 f,7 

C3 µ alfa 1 
m/s • 

7.94 0.738 ·57

7.84 0.739 -55 

7.57 0.715 -52 

7.42 0.705 -51

7.70 0.732 ·47 
7.70 0.732 ·42 

7.13 0.678 .3g 

5.82 0.548 ·42 
3.85 0.368 -38

C3 µ alfa 1 
m/s . 

3.57 0.331 ·38

5.82 0.541 ·41

6.98 0.655 ·40 

7.70 0.727 ·43

7.42 0.703 ·46

6.98 0.661 ·49

7.42 0.704 -53 

7.42 0.704 -55 

8.24 0.765 -56 

alfa 2 
• 

26 

23 

23 

2g 

31 

33 

36 

38 

39 

alfa 2 
. 

39 

41 
38 

37 

33 

30 

27 

26 

26 

alfa 2 
• 

26 

26 

24 

31 

34 

37 

41 

41 

42 

Z O N A • 8 •

EXTERIOR 

alfa 3 pt3 pe3 pv3 
• mm H20 mm H20 mm H20 

·7 0.51 ·2.79 3.30 

·10 0.76 ·2.92 3.69 

·10 1.40 ·3.18 4.57 

-7 2.03 ·2.79 4.83 

-9 3.05 -2.1t3 5.21 

-9 4.32 ·1.14 5.46 

-9 5.08 -0.51 5.59 

-9 5.84 -0.25 6.10 

-9 6.10 0.51 5.59 

alfa 3 pt3 pc3 pv3 
. mm H20 mm }-120 mm H20 

·9 6.10 0.51 5.59 

-7 5.59 0.25 5.33 

·7 5.09 -0.76 5.84 
·1 4.32 ·1.02 5.33 

-7 3.18 -1.91 5.08 

-6 2.03 ·2.67 4.70 

-6 1.52 ·3.05 4.57 

-8 1.02 ·2.92 3.94 

-6 0.76 ·2.67 3.43 

alfa 3 pt3 pe3 pv3 
• mmH20 mmH20 mm H20

-6 0.64 ·2.67 3.30 

-8 1.14 -3.18 4.32 

·8 1.52 ·3.43 4.95 

-6 2.16 -2.79 4.95 

-6 3.30 ·2.03 5.33 

-6 4.32 -0.51 4.83 

-6 4.95 -0.38 5.33 

·7 6.59 -0.13 ó 72 

·7 6.10 0.38 5.72 

C3 
mis 

7.42 

7.84 

8.74 

8.97 

9.32 

9.55 

9.66 

10.09 

9.66 

C3 
m/s 

9.66 

9.44 

9.87 

9.44 

9.21 

8.86 

8.74 

8.11 

7.57 

C3 
m /s 

7.42 

8.49 

9.09 

9.09 

9.44 

8.97 

9.44 

9.77 

9 77 

continua. 

µ 

0.700 

0.734 

0.817 

0.846 

0.875 

0.896 

0.906 

0.947 

0.906 

µ 

0.906 

0.890 

0.931 

0.890 

0.8138 

0.837 

0.825 

o. 7133

0.715 

0.702 

0.799 

0.856 

0.859 

0.892 

0.848 

0.892 

0.921 

O 921 � 
� 
(Jl 



Tabla Al : Resultados experimontalos para Nm = 1625 rpm y Nv == 1005 rpm. 

z o N A • B •

MEDIO INTERIOR 

"ffiNTO alfa 1 alfa 2 alfa 3 pt3 pc3 pv3 C3 µ alfa 1 alfa 2 alfa 3 pt3 pc3 
. • • mm H20 mm H20 mm H20 m/& • • • mmH20 mm H20 

o -46 22 ·12 0.64 -2.79 3.43 7.57 0.703 -30 10 ·10 -0.76 -3.18

1 -43 23 -10 1.02 -2.92 3.94 8.11 0.759 -41 29 -6 -1.14 -3.30

_
2 -45 21 -12 1.27 -3.05 4.32 8.49 0.789 -41 25 -8 -1.11 -3.68 

3 -50 24 -13 2.29 -2.79 5.08 9.21 0.853 -47 31 -8 0.51 -3.05

4 -53 29 -12 3.30 -2.03 5.33 9.44 0.877 -53 37 -8 1.65 -2.03

5 -56 34 -11 4.32 -0.76 5.08 9.21 0.859 -60 42 -9 2.54 -1.27

6 -59 37 -11 5.08 -0.25 5.33 9.44 0.880 -64 46 -9 3.18 -0.51 

7 130 38 -11 5.59 0.25 5.33 9.44 0.880 -59 41 -9 3.56 0.25 

8 -ti1 39 -11 5.84 0.64 5.21 9.32 0.870 -64 44 ·10 3.81 0.51 

PUNTO alfa 1 alfa2 alfa 3 pt3 pc3 pv3 C3 µ alfa 1 alfa 2 alfa 3 pt3 pc3
. • mm H20 mm H20 mm H20 m/& . . . mmH20 mm H20 

8 131 39 -11 5.84 0.64 5.21 9.32 0.870 -64 44 -10 3.81 0.51 

7 130 40 -10 5.33 0.38 4.95 9.09 0.851 -63 43 ·10 3.56 0.13 

6 -57 37 -10 4.95 -0.38 5.33 9.44 0.883 -57 39 -9 3.18 -0.38 

5 -56 34 -11 4.06 -0.76 4.83 8.97 0.837 -54 34 -10 2.41 -1.02

4 -62 30 -11 3.05 -1.40 4.46 8.61 0.803 -55 39 -8 1.52 -1.91

3 -50 24 -13 2.03 -2.41 4.45 8.61 0.797 -48 32 -8 0.38 ·2.92

2 ·48 22 ·13 1.27 ·2.67 3.94 8.11 0.750 ·45 27 -9 -0.76 ·2.54

1 ·48 26 ·11 0.76 ·2.41 3.18 7.28 0.679 ·43 29 -7 ·1.02 ·3.05

o ·413 22 -12 0.38 ·2.29 2.67 6.67 0.620 ·44 30 -7 -0.51 ·2.41

PUNTO alfa 1 alfa 2 alfa 3 pt3 pc3 pv3 C3 µ alfa 1 alfa 2 alfa 3 pt3 pc3 
. • mmH20 mm H20 mm H20 m/& • • . mmH20 mmH20 

·45 23 -11 0.64 ·2.54 3.18 7.28 0.679 ·44 30 -7 -0.51 ·2.41

1 ·43 23 -10 1.02 -2.67 3.68 7.84 0.734 -45 31 -7 -0.76 ·2.92
2 ·47 21 -13 1.27 -3.05 4.32 8.49 0.786 -46 31 ·7 ·0.64 -3.18

1-
3 -51 25 -13 1.78 -2.79 4.57 8.74 0.809 -48 34 -7 0.25 ·2.79 

� 
4 ·52 28 -12 3.30 -1.78 5.08 9.21 0.856 -54 40 -7 1.27 -1.78

'--L- -55 31 ·12 4.19 -1. 14 5.33 9.44 0.877 -62 46 -B 2.16 -0.64

'-
6 -57 37 -10 5.08 -0.38 5.46 9.56 0.893 -59 41 -9 2.79 -0.25 

1-
7 -58 38 ·10 5.59 0.38 5.21 9.32 0.872 -63 45 -9 3.18 0.25
8 "t'iO 41) ·10 5.97 0.76 5.21 9.32 0.872 -62 44 -9 3.68 0.51 

pv3 

mmH20 
2.41 

2.16 

2.58 

3.56 

3.68 

3.81 

3.68 

3.30 

3.30 

pv3 

mm H20 
3.30 

3.43 

3.56 

3.43 

3.43 

3.30 

1.78 

2.03 

1.91 

pv3 
mm H20 

1.91 

2.16 

2.54 

3.05 

3.05 

2.79 

3.05 

2.92 

3.18 

C3 

mi& 
6.35 

6.00 

6.56 

7.70 

7.84 

7.97 

7.84 

7.42 

7.42 

C3 

m/& 
7.42 

7.57 

7.70 

7.57 

7.57 

7.42 

5.45 

5.82 

5.64 

C3 

mi& 
5.64 

6.00 

6.51 

7.13 

7.13 

6.83 

7.13 

6 98 

7.28 

µ 

0.594 

0.567 

0.617 

0.725 

0.738 

0.748 

0.736 

0.697 

0.695 

µ 

0.695 

0.708 

0.723 

0.708 

0.712 

0.699 

0.511 

0.549 

0.532 

µ 

0.532 

0.566 

0.614 

0.673 

0.673 

0.643 

0.dó9

0.655 

0.d83 � 

� 

O) 
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Fig. Al Resultados experimentales para Nm = 1625 rpm 

Nv = 1005 rpm. 
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Fig. A6 : Resultados experimentales para Nm = 1625 rpm 
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APENDICE ··:e·· 

RESULTADOS EXPERIMENTALES PARA 

Nm = 1625 rpm , Nv- = 1620 rpm 



Tabla B1 : Resultados experimentales para Nm = 1625 rpm y Nv = 1620 rpm. 

PUNTO pi 1 pe! pv 1 Clmax CI Re V CII p t 11 te. pi Pa F 

mm aa;ua mm aa.ua mm a�ua m /s m/s fluio m3/min m /s mm a1rna mm a2ua w Lb 

o -25.40 -24.13 - -- 0.00 o 0.00 0.00 0.00 26..40 0.00 0.42 

1 -24.13 -24.38 0.26 2.06 1.61 7876 0.44 2.17 0.28 24.41 1.76 0.42 

2 -24.00 -25.40 1.40 4.83 3.83 18714 1.05 5.15 1.59 25.59 4.39 0.44 

3 -21.84 -24.77 2.92 6.98 5.6B 27741 1.55 7.64 3.50 25.34 6.45 0.45 

4 -18.29 -22.61 4.32 8.49 6.87 33561 1.88 9.24 5.12 23.41 7.20 0.48 

6 -15.37 -20.913 6.59 9.66 7.86 38370 2.15 10.57 6.69 22.06 7.76 0.50 

6 -12.83 -19.18 6.35 10.29 8.44 41182 2.31 11.34 7.71 20.53 7.76 0.53 
-·

7 -10.92 -18.03 7.11 10.90 8.90 43433 2.43 11.96 8.57 19.49 7.76 0.53 

8 ·10.16 -17 .40 7.24 10.99 8.98 43823 2.46 12.07 8.73 18.89 7.59 0.55 

PUNTO pi 1 pe! pv 1 Clmu CI Re V CII p 1 [( .o.P t Pa F 
mm aa:ua mm a11:ua mm al!ua m/s m Is fluio m3/ min m/a mm a2ua mm a1ma w Lb 

8 -10.03 -17.53 7.49 11.18 9.13 44585 2.50 12.28 9.03 19.06 7.79 0.55 

7 -11.06 -17 .91 6.813 10.70 8.70 42471 2.38 11.70 8.20 19.24 7.49 0.52 
6 -12.95 -19.05 6.10 10.09 8.26 40347 2.26 11. 11 7.40 20.35 7.53 0.52 
5 -15.24 -20.57 6.33 9.44 7.71 37647 2.11 10.37 6.44 21.68 7.4B 0.50 
4 -18.29 -22.35 4.06 B.24 6.65 32448 1.82 8.94 4.78 23.07 6.86 0.48 
3 -21.59 -24.51 2.92 6.98 5.68 27741 1.56 7.64 3.50 25.09 6.38 0.45 
2 -23.88 -25.40 1.52 5.04 4.00 19544 1.10 5.38 1.74 25.61 4.59 0.44 
1 -23.75 -24.13 0.38 2.52 1.98 9682 0.64 2.67 0.43 24.17 2.16 0.42 
o ·24.13 -23.37 -- - 0.00 o 0.00 0.00 0.00 24.13 O.DO 0.39 

PUNTO pi 1 pe! p VI Clmax CI Re V e 11 p t [( ¿::.pt Pa F 

mm a2ua mm aa:ua mm al!ua m/s m /-s flujo m3/ min m/s mma]!ua mm a2ua w Lb 

L-
o -24.13 -23.37 - - 0.00 o 0.00 0.00 0.00 24.13 0.00 0.41 
1 -23.62 -23.88 0.25 2.06 1.61 7875 0.44 2.17 0.28 23.90 1.73 0.44 
2 -23.75 -25.15 1.40 4,83 3.83 18714 1.05 5.15 1.59 25.34 4.36 0.45 

.__3 -21.46 -24.51 3.05 7.13 6.71 27858 1.56 7.67 3.53 24.99 6.38 0.48 

4 -17.91 -22.35 4.45 8.61 6.97 34049 1.91 9.38 5.27 23.17 7.23 0.48 
5 ·15.75 -20.70 4.96 9.09 7.43 

-
36275 2.03 9.99 6.98 21.73 7.23 0.50 

6 -13.72 -19.30 6.59 9.66 7.86 38370 2.15 10.57 6.69 20.40 7.18 0.62 
7 -11,81 -18 16 6.35 10.29 8.44 •11182 2.31 11.34 7.71 19.52 7.37 0.53 

-
ª ·11.18 -17.40 6.22 10.19 8.35 40767 2.28 11.23 7.56 18.73 7.00 0.53 

p 11. 
w % 
39.78 0.00 
39.78 4.•13 
41.26 10.65 

42.72 15.09 
45.67 15.77 
47.14 16.46 

50.09 15.'18 
50.09 15.50 
51.56 14.72 

p 11. 
111 % 
51.56 15.11 

48.62 15.'11 
48.62 15.48 
47.14 15.B7 
45.67 15.03 

42.72 14.93 
41.25 11.13 
39.78 5.39 

3l3.83 0.00 

p 1l 
111 % 
38.30 0.00 
41.25 4.18 
42.72 10.18 

45.67 13.98 
45.67 15.84 
47.14 15.33 

48.62 14.i'7 
50.09 14.71 
50.09 13.97 

1-{) 

0.000 
0.014 
0.033 

0.049 
0.069 
0.067 
0.072 
0.076 
0.077 

..p 

0.078 
0.074 
0.071 
0.066 
0.057 
0.049 
0.034 
0.017 

0.000 

e¡> 

0.000 
0.014 
0.033 
0.049 
0.060 
0.064 

0.067 
0.072 
0.071 

coutinoa 

·-
l¡J 

1.473 
1.4_1§_ 
1.484 

1.470 
1.357 
1.279 

1.191 
1.130 
1.095 

<¡J 

1.106 

1.116 
1.1B0 
1.257 
1.338 
1.455 
1.4B5 
1.402 

1.399 

1.399 
1.386 
1.470 

1.449 
1.344 
1.2l30 

1.183 
1.132 
1.086 

f-' 

N 

(J) 



PUNTO alfa 1 alfa 2 
• • 

..... 
o -33 46 

1 -28 44 

2 ·25 39 

3 -25 37 

4 -26 44 

5 -27 47 

6 -28 50 

7 -29 53 
--

8 ·30 54 

PUNTO alta 1 alfa 2 
• o 

8 ·30 54 

7 ·29 53 

6 ·29 51 

5 -28 48 

4 ·26 44 

3 -25 37 

2 -24 38 

1 ·28 44 

o ·34 46 

PUNTO alfa 1 alfa 2 
• o 

o ·33 47 

1 -27 43 

2 -24 38 

3 -25 37 

4 ·26 44 

5 ·28 48 --a-,-

·29 51 

7 ·30 52 

8 -· ·29 53 

Tabla B1 : Resultados e)CJ)erimentales para Nm = 1625 rpm y Nv = 1620 rpm. coutinua 

z o N A 

EXTERIOR -=J ----

• /\ 1 

M 8 DI O 

alfa 3 pt3 pe3 pv3 C3 µ alfa 1 alfa 2 alfa 3 pt3 pe3 pv3 C3 µ 
o mm H20 mmH20 mm H20 m/s . • • mm H20 mmH20 mm H20 m/s 

6.5 2.67 -3.18 5.84 9.87 0.578 ·30 50 10 1.27 -2.92 4.19 8.36 0.486 

e.o 4.57 -5.33 9.91 12.86 0.751 -26 48 11 4.19 -4.44 8.64 12.01 0.695 

7.0 4.19 -7.75 11.94 14.12 0.826 -18 47 14.5 4 .-44 -7 .11 11.56 13.89 0.793 

6.0 4.57 -8.26 12.83 14.63 0.858 -14 50 18 5.33 -8.26 13.59 15.06 0.844 

9.0 a.ea -6.86 13.72 15.13 0.881 -17 54 18.5 7 .11 -7.49 14.61 15.61 0.873 

10.0 9.40 -5.84 15.24 15.95 0.926 -19 56 18.5 9.02 -5.84 14.86 15.75 0.880 

11.0 10.92 -4. 70 15.62 16.15 0.934 -21 58 18.5 10.29 -4.44 14.73 15.68 0.877 

12.0 11.94 -3.94 15.88 16.28 0.939 -23 60 18.5 11.30 -3.30 14.61 15.61 0.873 

12.0 12.70 -3.30 16.00 16.34 0.942 -24 61 18.5 12.07 -3.25 16.32 15.99 0.894 

alfa 3 pt3 pe3 pv3 C3 µ alfa 1 alfa 2 alfa 3 pt3 pc3 pv3 C3 µ 
• mm H20 mm H20 mmH20 m/s . . . mmH20 mm H20 mm H20 m/s 

12 12.70 -3.30 16.00 16.34 0.942 -24 61 18.5 12.07 -3.18 15.24 15.95 0.892 

12 12.07 -3.81 15.88 16.28 0.939 -23 60 18.5 11.18 -3.43 14.61 15.61 0.873 

11 10.80 -4.95 15.75 16.21 0.938 -22 59 18.5 10.16 ·4.52 14.68 15.65 0.875 

10 9.40 -5.59 14.99 16.82 0.918 -20 57 18.5 8.64 -5.46 14.10 15.34 0.857 

9 7.24 -7 .11 14.35 15.48 0.901 -18 54 18 6.99 -i5.35 13.34 14.92 0.836 

6 4.44 -8.26 12.70 14.56 0.854 -15 51 18 4.95 -7.75 12.70 14.56 0.816 

7 4.19 -8.00 12.19 14.27 0.835 -20 47 13.5 4.32 -13.99 11.30 13 74 0.787 

8 4.67 -5.59 10.16 13.02 0.760 -27 -18 10.5 3.94 -4.27 8.20 11.70 0.678 

6 2.92 -3.56 6.48 10.40 0.610 -31 52 10.5 1.27 -2.92 4.19 8.36 0.4B5 

alfa 3 pt3 pe3 pv3 C3 µ alfa 1 alfa 2 alfa 3 pt3 pe3 pv3 C3 
o mm H20 mm H20 mm H20 m/s . • • mmH20 mm H20 mm H20 m /s 

-·-
7.00 2.79 -3.43 6.22 10.19 0.596 ·31 52 10.5 1.27 -2.92 4.19 8.36 0.485

8.00 5.08 -5.59 10.67 13.34 0.779 -28 49 10.5 4.19 ·4.32 8.51 11.92 0.691 

7.00 4.57 -8.13 12.70 14.56 0.852 -21 47 13 4.44 -6.73 11.18 13.66 0.784 

6.00 4.44 -8.51 12.95 14.70 0.862 -16 50 17 4.57 -7.87 12.45 14.41 0.812 

9.00 7.37 -7 .24 14.61 15.61 0.909 ·18 52 17 6.86 -i5.86 13.72 15.13 0.853 

10.00 9.14 -5.84 14.99 15.82 0.918 -21 55 17 8.89 -5.28 14.H 15.38 0.867 

11.00 10.92 -4.70 16.62 15.15 0.934 ·23 57 17 10.41 -4. 14 14.55 15.59 0.879 

11.00 11.94 -3.94 15.88 16.28 0.942 ·25 59 17 11.43 -3.30 14.73 15.68 O 8134 

12.00 12.70 ·3.81 16.51 16.60 0.957 -22 63 20.5 12.19 -2.79 14.99 16.82 0.873 ._.. 
[\) 

--l 



[ 
PUNTO alfa l alta 2 

• . 

o ·41 33 
1 -31 32 

2 ·21 27 
3 ·15 26 
4 ·19 33 

5 ·21 43 
6 -23 49 
7 -25 53 

8 ·27 55 

P'UNTO alta 1 alfa 2 
• . 

·-
8 -27 55 

7 ·24 52 
6 ·23 49 
5 ·20 42 

4 -18 33 
3 -10 26 
2 ·19 26 
1 ·30 31 
o ·39 3B 

P'UNTO alfa 1 alfa2 
. 

o ·38 37 

L._ 
1 ·31 31 
2 -� 213 
3 ·15 25 
4 -� 33 

_ _§_ __ ·20 41 
'- a ·23 48 

7 ·26 54 
8 ·27 66 

Tabla 81 : Resultados experimentales para Nm = 1625 rpm y Nv = 1620 rpm. 

Z O N A • A '

INTERIOR 

alta 3 pt3 pe3 pv3 
. mm H20 mm H20 mmH20 

·4 -0.76 ·3.18 2.41 

0.5 -0.13 -4.52 4.39 

3 -0.51 -7.24 6.73 
5.5 -0.76 -9.14 8.38 

7 0.64 -7.24 7.87 

11 1.78 -5.97 7.75 
13 3.18 -4.70 7.B7
14 4.32 ·3.6B 8.00 

14 5.46 -3.18 8.64 

alfa 3 pt3 pe3 pv3 
• mm H20 mm H20 mm H20 

14 5.46 -3.18 8.64 

14 4.70 ·-4.06 8.76 
13 3.43 ·4.95 8.38 
11 1.91 -5.97 7.87 

7.5 0.89 -7.62 8.51 

5 -0.89 -8.61 7.62 
3.5 -0.64 ·7.49 6.86 

0.5 -0.25 ·-4.96 4.70 
·0.5 -0.76 -2.79 2.03 

alfa 3 pt3 pe3 pv3 
• mmH20 mm H20 mm H20 

·0.5 -0.64 -3.05 2.41 
o 0.51 -4.95 5.46 

3.5 -0.51 -7.49 6.99 
5 -0.76 -8.38 7.62 

7.5 0.64 ·7.49 8.13 
10.5 1.91 �-22 8.13 
12.5 3.56 ·4.83 8.38 

14 4.83 ·3.68 8.51 
14.5 5.33 ·3.05 8.38 

C3 µ alfa 1 
m/& . 

6.35 0.373 ·36 
8.56 0.505 ·40

10.60 0.624 ·40 
11.83 0.694 ·40
11.46 0.671 -45

11.37 0.658 ·48 
11.46 0.658 -52 
11.56 0.661 -54 

12.01 0.687 -56 

C3 µ alfa 1 
m /5 . 

12.01 0.687 -55
12.09 0.692 -54 
11.83 0.679 -51
11.46 0.663 ·48

11.92 0.696 ·45
11.28 0.662 ·39
10.70 0.629 ·39

8.86 0.522 ·41

5.82 0.343 ·37 

C3 µ alfa 1 
m/s o 

6.35 0.374 ·36
9.55 0.563 ·-40 

10.80 0.636 -39
11.28 0.662 -39
11.65 0.681 ·44 
11.65 0.675 -47
11.83 0.681 -52 
11.92 0.682 -54 
11.B3 0.675 -55

alfa 2 
• 

23 
20 

20 
26 
29 

34 
38 
40 

42 

alfa 2 
. 

41 

40 
37 
34 

31 
25 
22 

21 
23 

alfa 2 
• 

23 

20 
21 
25 

30 
33 
38 

40 
41 

Z O N A • o •

EXTERIOR 

alfa 3 pt3 pe3 pv3 
. mm H20 mm H20 mm H20 

-6.5 2.16 -7.24 9.40 
·10 3.05 -7.87 10.92 

-10 4.06 -a.64 12.70 
-7 5.08 ·7.87 12.95 
-8 7.87 -5.97 13.84 

-7 10.54 ·3.43 13.97 
-7 12.70 ·1.65 14.35 
-7 13.97 0.51 13.46 

-7 14.73 0.89 13.84 

alfa 3 pt3 pe3 pv3 
. mm 1-120 mmH20 mm H20 

-7 14.73 0.76 13.97 

-7 13.97 -0.76 14.73 
-7 12.83 ·1.91 14.73 
-7 10.67 -3.81 14.48 

-7 7.87 -5.59 13.46 
-7 5.08 ·7.75 12.83 

·8.5 3.81 -a.76 12.57 

·10 2.79 -7 .11 9.91 
·7 2.03 -7.37 9.40 

alfa 3 pt3 pe3 pv3 
• mm H20 mm H20 mm H20 

·6.5 2.16 ·7.24 9.40 

·10 3.06 -7.75 10.80 
.g 3.94 -a.76 12.70 
-7 5.21 -a.oo 13.21 

-7 8.00 -5.72 13.72 
-7 10.67 -3.94 14.61 
-7 12.45 ·1.52 13.97 

-7 13.97 -0.61 14.48 
-7 1•1.99 0.64 14.35 

continua 

C3 µ 
m /6 

12.52 0.734 
13.50 0.784 

14.56 0.845 
14.70 0.860 
15.20 0.887 

15.27 0.893 
15.48 0.905 
14.99 0.877 

15.20 0.8B9 

C3 µ 
m/ s 

15.27 0.893 

15.68 0.917 
15.68 0.917 
15.55 0.909 

14.99 0.877 
14.63 0.856 
14.49 0.845 

12.86 0.746 
12.52 0.733 

C3 µ 
mls 

12.52 0.734 

13.42 0.779 
14.56 0.848 
14.85 0.8139 

15.13 0.885 
15.61 0.913 
15.27 0.893 

15.55 0.909 
15.48 _ _QJ!.05 1-' 

l\J 

OJ 



Tabla B1 : Resultados exporimentales para Nm = 1625 rpm y Nv = 1620 rpm. 

z o N A • B •

MEDIO J INTERIOR 

!>UNTO alfa 1 alfa 2 alta3 pt3 pe, pv3 C3 µ alfa 1 alfa 2 alfa 3 pt3 pe3 
. o o mmH20 mmH20 mmH20 mis 

• • • mmH20 mmH20 

o ·42 20 -11 1.65 �.86 8.51 11.92 0.690 -31 5 ·13 ·1.40 -7.49

1 ·43 21 -11 2.41 -7.24 9.65 12.69 0.734 -31 23 -4 -2.67 -i3.26 

2 ·43 19 -12 3.43 -e.51 11.94 14.12 0.814 -31 21 -5 ·2.79 -9.02 

3 ·47 23 -12 5.59 -7.24 12.83 14.63 0.844 -30 18 -o 1.27 -i3.00 

4 -50 28 -11 8.76 ·4.95 13.72 16.13 0.875 -41 29 -6 3.05 -5.59 

5 -52 32 -10 11.18 -2.67 13.84 15.20 0.882 -50 34 -8 5.33 -2.92

6 -56 36 -10 12.95 -0.51 13.46 14.99 0.870 -55 39 -e 7.24 -1.27 

1 -58 38 -10 14.22 0.25 13.97 15.27 0.886 -58 42 -8 8.13 -0.13 

8 -59 41 .g 14.73 1.40 13.33 14.92 0.869 ·60 44 -8 8.64 0.76 

PUNTO alfa 1 alfa 2 alfa 3 pt3 pe3 pv3 C3 µ alfa 1 alfa 2 alfa 3 pt3 pe3 
• o • mm H20 mm H20 mmH20 m/s o . • mm H20 mm H20 

8 -59 41 .g 14.73 1.40 13.33 14.92 0.869 -60 44 -e 8.64 0.76 

1 -58 40 .g 14.22 0.64 13.59 15.06 0.877 ·57 43 -7 8.00 0.13 

6 -56 36 -10 12.95 -0.89 13.84 15.20 0.882 -54 40 -7 7.24 -1.14

5 -53 33 -10 11.18 ·2.67 13.84 15.20 0.882 -47 35 -6 5.33 -3.05 

4 ·48 28 -10 8.64 -4. 70 13.34 14.92 0.866 -38 30 -4 3.05 -5.21 

3 ·47 21 ·13 5.33 -7.37 12.70 14.66 0.836 -28 20 -4 0.25 -8.13 

2 -43 19 -12 3.43 -8.38 11.81 14.04 0.810 ·30 20 -5 ·2.79 -9.27 

1 ·41 21 -10 2.54 -7.37 9.91 12.86 0.746 -33 23 -5 ·2.92 -8.51

o ·42 20 -11 1.78 �.73 8.51 11.92 0.690 -44 22 ·11 ·1.27 -7.62

PUNTO alfa 1 alfa2 alfa 3 pt3 pe3 pv3 C3 µ alfa 1 alfa 2 alfa 3 pt3 pe3 
o • mmH20 mm H20 mm H20 mis 

• • . mm H20 mmH20 
o ·40 19 -10.5 1.65 �.86 8.51 11.92 0.691 -29 g ·10 ·1.52 -7.75

1 ·40 20 -10 2.79 -7.75 10.54 13.26 0.770 -31 23 -4 ·2.79 -i3.38 

2 ·42 19 -11.5 3.68 -8.51 12.19 14.27 0.824 -27 21 -3 ·3.05 -9.40 

3 ·45 21 ·12 5.72 ·7.62 13.34 14.92 0.860 ·24 22 -1 -0.25 -i3.38 

4 ·49 27 ·11 8.89 -5.33 14.22 15.41 0.892 -36 32 -2 3.30 -5.84 
5 -52 32 ·10 11.43 -2.79 14.22 15.41 0.894 -43 37 -3 5.59 ·3.30
6 -54 36 -9 12.95 -1.02 13.97 15.27 0.889 -51 41 -5 7.11 -1.52 

1 -57 39 -9 13.97 0.51 13.46 14.99 0.873 -54 44 -5 8.13 0.38

� 8 -59 41 .g 14.48 1.27 13.21 14.85 0.Bd4 -58 -48 -5 8.89 1.14 

pv3 C3 
mm H20 m Is 

6.10 10.09 

5.59 9.66 

6.22 10.19 

9.27 12.44 

8.64 12.01 

8.26 11.74 

8.51 11.92 

8.26 11.74 

7.87 11.46 

pv3 C3 

mm H20 m Is 

7.87 11.46 

7.87 11.46 

8.38 11.83 

8.38 11.83 

8.26 11.74 

8.38 11.83 

6.48 10.40 

5.59 9.66 

6.35 10.29 

pv3 C3 
mm H20 m /s 

6.22 10.19 

5.59 9.66 

6.35 10.29 

8.13 11.65 

9.14 12.35 

8.89 12.18 

8.64 12.01 

7.75 11.37 

7.75 11.37 

µ 

0.579 

0.5138 

0.598 

0.729 

0.704 

0.d85

0.d96

0.d85

0.d69 

µ 

0.669 

0.671 

0.692 

0.693 

0.690 

0.696 

0.611 

0.567 

0.596 

0.592 

0.568 

0.606 

0.686 

0.728 

0.717 

0.705 

0.068 

0.668 1-' 
N 
(O 
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Fig. B7 : Resultados experimentales para Nm = 1625 rprn 
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Tabla Cl : Resultados experirnontalos para Nm = 3380 rpm y Nv = 2090 rpm. 

PUNTO pt 1 pe! pvl Clma.t CI Re V Cll p t [( APt Pn F 

mm aa;ua mm a11.:ua mm ai:ua m/s m/s tluio m3/ min mis mm a2ua mm a2ua w Lb 

o ·40.64 ·36.83 - - O.DO o O.DO O.DO 0.00 40.64 0.00 0.27 

1 ·38.10 ·39.37 1.27 4.60 3.66 17845 1.00 4.91 1.45 39.56 6.47 0.28 

2 ·38.10 -40.154 2.54 6.51 5.30 26876 1.46 7.13 3.04 41.14 9.76 0.28 

3 ·34.29 ·39.37 5.08 9.21 7.53 36739 2.06 10.12 6.13 40.42 13.62 0.30 

4 ·29.21 ·35.56 6.35 10.29 8.44 41182 2.31 11.34 7.71 36.92 13.94 0.30 

5 ·24.26 ·31.75 7.49 11.18 9.13 44580 2.50 12.28 9.03 33.29 13.61 0.31 

.__,6 ·20.07 ·29.21 9.14 12.35 10.09 49253 2.76 13.56 11.02 31.09 14.04 0.33 

7 ·17.02 ·27.94 10.92 13.50 10.94 53417 2.99 14.71 12.96 29.98 14.68 0.34 

8 ·15.49 ·26.67 11.18 13.66 11.07 54037 3.03 14.88 13.27 28.76 14.25 0.36 

PUNTO pt 1 pe! pv 1 Clmax CI Re V Cll p t )[ APt Pa F 

mmatu& mm aroa mmuua m /s m/s tluio m3/ min m /s mm a2ua mm a2ua w Lb 

8 ·15.24 ·26.157 11.43 13.81 11.19 54643 3.06 15.05 13.57 28.81 14.43 0.36 

7 ·17.02 ·27.94 10.92 13.50 10.94 63417 2.99 14.71 12.96 29.98 14.68 0.36 

6 ·19.94 ·29.21 9.27 12.44 10.08 49214 2.76 13.55 11.00 30.94 13.96 0.34 

5 ·23.88 ·31.75 7.87 11.46 9.36 46703 2.56 12.59 9.49 33.37 13.98 0.34 

4 ·29.21 ·35.56 6.35 10.29 8.44 41182 2.31 11.34 7.71 36.92 13.94 0.33 

3 ·34.29 ·38.10 3.81 7.97 6.43 31413 1.76 8.65 4.48 38.77 11.17 0.33 

2 ·38.10 ·39.37 1.27 4.60 3.66 17845 1.00 4.91 1.45 39.55 6.47 0.30 

1 ·36.83 ·38.10 1.27 4.60 3.66 17845 1.00 4.91 1.45 38.28 6.26 0.27 

o ·39.37 ·36.83 - - 0.00 o O.DO 0.00 0.00 39.37 0.00 0.23 

PUNTO pt ( pe! pvl Clmax CI Re V CII p t [) APt Pn F 

.... 
mm a2uc1 mm ae:ua mm a2ua m/s m/s flujo m3/ min m/s mm a2ua mm a2ua w Lb 

o ·40.64 ·38.10 .. - 0.00 o O.DO o.oc 0.00 40.64 0.00 0.23 

� 1 ·38.10 ·39.37 1.27 4.60 3.66 17845 1.00 4.91 1.45 39.55 6.47 0.26 
2 ·39.37 -.41.91 2.54 6.51 5.30 25876 1.45 7.13 3.04 42.41 10.06 0.27 

3 ·35.56 ·39.37 3.81 7.97 6.43 31413 1.76 8.65 4.48 40.04 11.53 0.28 

L.. 
4 ·30.48 ·36.83 6.35 10.29 8.44 41182 2.31 11.34 7.71 38.19 14.42 0.30 
5 ·24.13 ·33.02 8.89 12.18 9.87 48193 2.70 13.27 10.55 34.68 15.32 0.31 

.__,6 ·21.08 ·30.48 9.40 12.52 10.15 49650 2.78 13.64 11.15 32.24 14.65 0.34 
7 ·18.29 ·29.21 10.92 13.50 10.94 63417 2.99 14.71 12.96 31.25 16.31 0.36 
8 ·16.64 ·27.94 11.30 13.74 11.13 54340 3.05 14.96 13.42 30.05 14.97 0.38 

p l\ 
w %-

62.09 0.00 

65.115 11.73 

65.115 17.70 

58.22 23.39 

58.22 23.94 

61.29 22.20 

64.35 21.82 

67.41 21.78 

70.48 20.21 

p 11 
w %, 
70.48 20.48 

70.48 20.84 

67.41 20.71 

67.41 20.74 

64.35 21.66 

64.35 17.35 

58.22 11.11 

52.09 12.02 

45.96 O.DO

p ti. 
w % 

45.915 0.00 

49.03 13.20 

52.09 19.32 

55.16 20.91 

58.22 24.76 

61.29 25.01 

67.41 21.72 

70.48 21.72 

73.54 20.36 

'f 

0.000 

0.024 

0.035 

0.050 

0.056 

0.061 

0.067 

0.073 

0.073 

� 

0.074 

0.073 

0.067 

0.062 

0.056 

0.043 

0.024 

0.024 

0.000 

<f} 

0.000 

0.024 

0.035 

0.043 

0.056 

0.065 

0.067 

0.073 

0.074 

cootioua 

� 

1..416 

1.378 

1.434 

1.408 

1.286 

1.160 

1.083 

1.045 

1.002 

\v 

1.004 

1.045 

1.078 

1.163 

1.286 

1.351 

1.378 

1.334 

1.372 

jv 

1.-416 

1.378 

1.478 

1.395 

1.331 

1.208 

1.123 

1.089 

1.047 

1-' 
úJ 
CD 



Tabla Cl : Resultados experimentales para Nm = 3380 rpm y Nv = 2090 rpm. 

E
z o H A • A •

EXTBRIOR MEDIO 

PUNTO alta 1 alfa 2 alfa 3 pt3 pe3 pv3 C3 µ alfa 1 alfa 2 alfa 3 pt3 pc3 
• o o mmH20 mmH20 mmH20 m/s o . • mmH20 mmH20 

o ·34 38 2 4.06 ·<l.95 9.02 12.27 0.660 ·27 43 8 2.92 ·4.95

1 ·29 35 3 7.24 ·8.76 16.00 16.34 0.746 ·26 44 9 7.37 -6.86 

2 ·27 33 3 7.37 ·12.46 19.81 18.18 0.830 ·19 43 12 7.76 ·11.30

3 ·27 33 3 7.37 -13.34 20.70 18.69 0.848 ·15 45 15 9.27 ·12.32

4 ·28 38 5 11.68 -11.30 22.99 19.59 0.892 -18 50 16 11.94 ·10.80

5 ·30 42 6 15.24 -8.89 24.13 20.07 0.912 ·21 53 16 14.99 -8.51 

6 ·31 45 7 18.03 ·7.11 26.15 20.49 0.929 ·23 55 16 17.53 -6.35 

7 ·33 47 7 20.07 -6.72 25.78 20.74 0.941 -24 56 16 19.05 ·4.57

8 ·32 48 8 21.08 -6.46 26.54 21.05 0.952 -26 57 16 19.94 -.4 .32 

PUNTO alfa 1 alta 2 alfa 3 pt3 pc3 pv3 C3 µ alfa 1 alfa 2 alfa 3 pt3 pc3 
• . • mm H20 mm H20 mm H20 m/s • . . mmH20 mmH20 

8 ·32 48 8 21.59 -6.97 27.56 21.45 0.970 ·25 57 16 19.94 -4.32

7 ·32 46 7 20.57 -6.10 26.67 21.10 0.957 -25 57 16 18.80 -5.08 

6 ·33 45 6 18.03 -7 .11 25.15 20.49 0.931 -24 56 16 17.16 -6.48 

5 ·32 42 5 15.24 -9.02 24.26 20.12 0.916 ·22 52 15 14.48 -8.38 

4 ·28 38 5 11.94 ·11.30 23.24 19.70 0.896 -20 48 14 11.68 ·10.29 

3 ·24 36 o 7.24 ·12.32 19.66 18.07 0.821 ·18 44 13 8.64 ·12.32 

2 ·24 36 6 6.99 ·13.08 20.07 18.30 0.832 ·22 40 9 7.37 ·10.80

1 ·28 40 a 7.37 ·8.51 16.88 16.28 0.740 ·29 41 6 6.86 -6.73 

o ·33 41 4 4.06 -.4.95 9.02 12.27 0.559 ·32 40 4 2.41 -.4.57 

PUNTO alfa 1 alfa 2 alfa 3 pt3 pc3 pv3 C3 µ alfa 1 alfa 2 alfa 3 pt3 pc3 
. o o mm H20 mmH20 mmH20 m/s o • • mmH20 mmH20 

� o ·34 38 2 4.06 ·<1.95 9.02 12.27 0.560 -27 43 8 2.92 -.4.95 

1 ·29 35 3 7.37 -8.76 16.13 16.41 0.749 ·26 44 9 7.37 -6.86
� ·27 33 3 7.24 ·12.45 19.69 18.13 0.827 ·19 43 12 7.75 ·11.30 
3 ·27 33 3 7.37 ·13.34 20.70 18.59 0.8<18 -15 45 16 9.27 ·12.32 
4 ·28 38 5 11.68 ·11.30 22.99 19.69 0.892 ·18 50 16 11.94 ·10.80 
5 ·30 42 6 15.24 ·8.89 24.13 20.07 0.912 -21 53 16 14.99 -8.51 
6 ·31 45 7 18.03 -7.11 25.16 20.49 0.929 -23 56 16 17.53 -6.35 
7 ·33 47 7 20.07 -6.72 26.78 20.74 0.941 ·24 56 16 19.05 -.4 .57 
8 ·32 48 8 21.08 -6.46 26.64 21.05 0.962 ·25 57 16 19.94 ·4.32

pv3 
mmH20 

7.87 

14.22 

19.05 

21.59 

22.73 

23.50 

23.88 

23.62 

24.26 

pv3 
mmH20 

24.26 

23.88 

23.62 

22.86 

21.97 

20.96 

18.16 

13.59 

6.99 

pv3 
mmH20 

7.87 

14.22 

19.05 

21.59 

22.73 

23.50 

23.88 

23.62 

24.26 

C3 
m /s 

11.46 

15.41 

17.83 

18.98 

19.48 

19.80 

19.96 

19.86 

20.12 

C3 
m/s 

20.12 

19.96 

19.86 

19.53 

19.15 

18.70 

17.41 

15.06 

10.80 

C3 
m /s 

11.46 

15.41 

17.83 

18.98 

19.48 

19.80 

19.96 

19.86 

20.12 

contiuua 

µ 

0.519 

0.t:i95

0.797 

0.838 

0.856 

0.870 

0.877 

0.872 

0.884 

µ 

0.884 

0.877 

0.872 

0.862 

0.849 

0.833 

0.786 

0.c84

0.492 

µ 

0.519 

0.695 

0.797 

0.838 

0.856 

0.870 

0.877 

0.872 

0.884 
..... 

.t:. 

o



PUNTO aHa1 aira 2 
• o 

o ·36 20 
1 ·32 22 

2 ·23 19 
3 ·19 17 
4 ·23 25 

5 ·26 32 
6 ·2B 38 
7 ·31 43 

8 ·32 46 

PUNTO alfa 1 alfa 2
• o 

8 ·32 46 
7 ·31 43 
6 ·29 37 
5 ·30 28 
4 -29 21 
3 ·19 21 
2 ·24 18 
1 ·35 13 
o ·42 14 

PUNTO alfa 1 alfa 2 
• o 

o ·36 20 
1 ·40 16 
2 ·31 11 
3 ·2B 10 
4 ·34 1B 

'- 5 ·38 22 
6 ·40 30 
7 ·42 32 
e ·30 4B 

Tabla C1 : Resultados experimentales para Nm = 3380 rpm y Nv = 2090 rpm. 

Z O N A • A •

NTERIOR 

aHa3 pt3 pe3 pv3 C3 µ alfa 1 
o mmH20 mm H20 mmH20 m Is 

o 

-8 -0.75 ·4.83 4.06 8.24 0.373 ·34 

-5 1.02 -7.62 8.64 12.01 0.546 -39

·2 0.51 -11.68 12.19 14.27 0.651 -38 
-1 -0.38 -13.84 13.46 14.99 0.685 -38 
1 2.03 ·11.68 13.72 15.13 0.691 -43

3 3.55 -9.27 12.83 14.63 0.668 ·'17
5 5.84 ·7.49 13.34 14.92 0.679 -60 
6 7.62 -5.84 13.46 14.99 0.681 ·53

7 8.89 -5.21 14.10 15.34 0.696 -55

alf:a3 pt3 pe3 pv3 C3 µ alfa 1 
. mmH20 mmH20 mmH20 m/& • 

7 8.89 -6.21 14.10 15.34 0.696 -55

5 7.87 -5.46 13.34 14.92 0.678 -52 
4 5.84 -7.49 13.34 14.92 0.680 -52 

·1 3.56 -9.40 12.95 14.70 0.672 -47
·4 2.29 ·11.56 13.84 15.20 0.693 -43
1 0.51 ·13.46 13.97 15.27 0.698 -39

·3 0.51 -11.43 11.94 14.12 0.644 ·36 
-11 1.02 ·7.49 8.51 11.92 0.534 -36
·14 -0.76 -4.83 4.06 8.24 0.365 -31

alfa 3 pt3 pe3 pv3 C3 µ alfa 1 
. mmH20 mmH20 mmH20 m/& o 

-8 -0.76 -8.89 8.13 11.65 0.527 -32
-12 1.02 -7.49 8.51 11.92 0.533 -36
-10 0.51 ·11.43 11.94 14.12 0.635 -36

-9 0.13 -13.97 14.10 15.34 0.692 -39

-e 2.29 -11.30 13.59 15.06 0.681 -42
·8 3.56 -8.76 12.32 14.34 0.649 -47
-5 6.35 -7 .11 13.46 14.99 0.682 ·49
-5 8.38 -5.72 14.10 15.34 0.698 -53 
9 9.40 -4.95 14.35 15.48 0.698 ·63

alfa 2 
• 

20 
19 
20 
24 
29 
33 
35 
39 
41 

alfa 2 
• 

39 

38 
38 
33 
29 
25 
20 
20 
21 

alfa 2 
• 

22 
22 
22 
27 
30 
36 
37 
39 
39 

Z O N A • B •

EXTB.RIOR 

alfa 3 pt3 pe3 pv3 
• mmH20 mmH20 mm H20 

-7 3.05 ·11.05 14.10 
·10 4.45 ·11.81 16.26 

-9 5.84 ·13.72 19.56 
-7 8.00 ·12.45 20.45 
-7 13.21 -8.38 21.59 

-7 17.27 -4.83 22.10 
-7 21.08 -1.91 22.99 
-7 23.88 0.38 23.50 
-7 26.15 1.78 23.37 

fa 3 pt3 pe3 pv3 
• mmH20 mmH20 mmH20 

·8 25.15 1.78 23.37 
-7 23.88 1.52 22.35 
·7 21.08 ·1.91 22.99 
·7 17.53 -6.21 22.73 

·7 13.21 -8.64 21.84 
·7 8.26 ·11.30 19.56 
·8 6.84 ·14.22 20.07 

·8 4.32 ·12.19 16.51 
-5 3.05 ·10.92 13.97 

alfa 3 pt3 pe3 p \•3 
• mmH20 mm H20 mm H20 

-6 3.30 ·11.56 14.86 
-7 4.83 ·11.94 16.76 
·7 6.10 ·13.84 19.94 
-6 8.38 ·12.45 20.83 
-6 13.72 -9.65 23.37 
-6 17.53 -4.83 22.35 
·6 21.34 -1.14 22.48 
-7 23.88 0.64 23.24 
-7 25.15 1.65 23.50 

C3 

m /& 
15.34 
16.47 
18.07 
18.47 
18.98 
19.20 
19.59 
19.80 
19.75 

C3 

m/& 
19.75 
19.31 
19.59 
19.48 
19.09 
18.07 
18.30 
16.60 
15.27 

C3 

m/& 
15.75 
16.73 
18.24 
18.64 
19.75 
19.31 
19.37 
19.70 
19.80 

continua 

µ 

0.696 
0.741 
0.815 
0.838 
0.861 
0.871 
0.888 
0.898 
0.896 

µ 

0.894 
0.876 
0.888 
0.883 
0.866 
0.819 
0.828 
O 751 
0.695 

0.717 
0.759 
0.827 
0.847 
0 897 
0.87ª-
0.8B0 
0 893 
0.898 1--' 

� 
1--' 



PUNTO 

o 

1 
2 
3 -----
4 
5 
6 
... 
J 

B 

PUNTO 

B 

5 --·-
4 
3 
2 
1 
o 

PUNTO 

L...-

o 

1 
2 

._ 3

4 --
__ §__ __ 

6-
_ _]___ 

8--

Tabla C1 : Re:sullados experimen1ales J>ara Nrn = 3300 rpm y Nv = 2090 rpm. 

Z O N A  "B' � 1------------
M

-
!3

-, -D-1 -0------'-------·-
r I N T E R I O R.;..._______ __=i 

alfa 1 alfa 2 
o (, 

-40 16 
·39 17 
-40 16 
-46 22 
·50 26 
-53 31 
-56 34 
·57 35 
-60 38 

alfa 1 alfa 2 . 
·GO 38 
·59 37 
·56 34 
·54 32 

------ ---·--
·50 26 
·45 19 
·41 15 
·41 15 
·41 15 

alfa 1 alfa 2 . (• 

·39 15 
-39 17 
·42 16 
·<15 19 
··19 2§_ -
·53 29 
·54 32 ..
·58 ,., -

vO 

-5��--�7

alfa 3 pt3 pe3 p�· 3 C!- µ 
. 

mm H20 mmH20 mrnH20 m/s 

·12 2.54 -10.80 13.34 14.92 0.667 
-11 4.06 -11.81 15.88 16.28 0.730 
·12 5.33 -12.57 17.91 17.2g 0.773 
·12 8.64 -11.g4 20.57 18.53 0.B28

. 

-12 13.97 -7.37 21.34 18.87 0.843 
-11 18.29 -3.43 21.72 19.04 0.B54
-11 21.34 -0.51 21.84 1!l.09 0.856 
·11 23.11 1.40 21.72 19.04 0.B54 
-11 23.75 2.67 21.08 1B.76 0.841 -

alfa 3 pt3 pe3 p.-3 C!- 1' 
. mm H20 

-->-
mmH20 mm H�'O >-1!!.l.L �----

·11 23.75 ___ 2.67
,... 

·11 22.86 2.03 
·11 20.70 ·1.14
·11 17.78 ·3.94
-12 13.72 -7.87
-13 8.38 -10.80
-13 5.08 -12.32 
·13 3.81 -10.67
·13 2.29 ·10.92 

alfa 3 pt3 ¡:-e3 

21.08 
20.B3-
21.84
21.72 
21.59 
19.18 
17.40 
14.48 
13.21 

pd 

. -

18.76 
1B.64 
1P.09 
H?.04 
1B.98 
17.89 
17.04 
15.55 
14.B5 �

C3
• mm H20 mm 1-120 mm H20 m/s 

-12
·11
·13
·13
-12
-12_ � 
·11
·11
·11

2.54 ... -10.80 13.34 14.92 
3.81 -11.30 15.11 15.B8 -
5.33 -13.34 1B.67 17.135 
8.64 -11.05 1!?.139 18.13 

13,<i!l.. .--3.:.ª1 21.84 __ _1_9.Q� ----
18.16 ·4.1� 22.35 19.31 
21.08 ·0.76 21.84 19.09 ---------
23.37 1.52 21.134 19.09 
23.BB 2.41 21.46 1B.93 

- l...· -- ------- - ------

0.B41
0.B36
0.B56
0.B54 
0.848 
0.796 
0.759 
0.692 
0.661 

µ 

0.667 
0.712 
0.786 
0.807 
0.853 
0.B63 
0.856 
0.856 
0.B49 

alfa 1 alfa 2 
• . 

-19 11 
-22 10 
·21 7 
·36 20 
·44 28 
-51 33 
·57 39 
-5B 38 
-00 40 

alfa 1 alfa 2 
o o 

-60 40 
Jj7 37 
-54 34 
-54 36 
-46 30 -
-36 20 
-22 10 

-:?2 10 
-32 12--

alfa 1 aira 2 
., o 

-32 12 
·22 10 
-21 g 
{!6 22 
·•15 29 
-61 -� 
-58 40
·62 42
-64 44 

alfa 3 P n pd 
o 

mm H20 mm HZO 

-4 -3.30 -11.94
� ·4.1B ·13.46 
-7 ·4.06 -14_9g 
-8 1.52 ·13.00--
-8 6.35 ·B.89
-9 10.16 -4.57
-9 12.45 -2.41

·10 14,99 1.65
-10 15.62 2.54 -----

alfa 3 pt3 pd
o mm J-120 mm H20 -

-10 1 �-6l 2.54 
-10 14.73 2.03 ·-
-10 13.08 -0.64

-9 10.67 ·3.6EI
-8 6.60 ·8.00
-8 1.27 -12,,15
� -4.06 -14.10
� -4.19 ·12.95 -----

·10 -2.54 ·11.§.8-

alfa 3 pt3 pd 
o mm H20 mm H20 ---L--

-10 -2.54 -11.68
� -3.81 -12.83 
-6 -3.68 -14.35
-7 0.76 ·11.94
-8 ___ 6�10 -8.13

---�-- 9.40 ·4.45 ··--· 

-9 12.19 -0.76-
-10 1•1.22 1.02 ------· 

pd C3 µ 
mm H20 m/6 

B.64 12.01 0.547 ---
9.27 12.44 0.5135 ·-

10.92 13.50 0.612 
14.61 15.61 o. 71)6 -·----
15.24 15.95 0.722 
14.73 15.68 0.708 
14.116 15.75 0.711 ·- -----
1:3.34 1,1.n 
13.08 14.78 -- ---· 

pvJ CJ 

mm H20 _ _!!!}_�_ 
13:!1ª. 1•1.78 -------
1:no 14.515 ·-
13.72 15.13 
14.:!5 15.48 �------
M.61 15.61 ·-
q.72 15.13 
10.[)3 ___ 12.J!.1. 
8.76 12.09 �-

�---�J.1 12,35 

'\ pv .. C3 
mm H20 m/6 �--

9.14 12.35 
9.02 _____ JL27 

10.fi7 13.34 
1:?.i'0 14.56 
14?1 c----1�:i!
13 84 ____ 1s.w_ --------
12.95 14.70 ------
13.21 14.85 �----

0.671 
0.6135 

--
--º 

o ---
o 

o 
o 

----º 

___ Q 
o 

__ Q 

JI 

_§!2§ 
655 
681 
698 
706 
685 
588 
;i50 
_§_56 
--

.,__ ____ 
0.556 

__ _Q.5�Z. 
__ Q.6Q§. 

0.6130 --
_ _Q.ti�Z.. 
--- 0.688_ 

0.6134 
0.668 -----10 ___ 15.J! __ 1.5J.. _____ 13.n_ 15.�3-� _o.a01

f-' 

,¡:,. 
[\J 
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Fig. C6 : Resultados experimentales para Nm = 3380 rpm 

Nv = 2090 rpm, en la zona "B", punto exterior. 
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Fig. C7 : Resultados experimentales para Nm = 3380 rpm 

Nv = 2090 rpm, en la zona "B", punto medio. 
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A.PENDICE 
··n·· 

RESULTADOS EXPERIMENTALES PARA 

Nm = 3380 rpm , Nv- = 3350 rpm 



PUNTO 

o 
1 

2 

3 

4 

5 

6 

7 

8 

PUNTO 

8 

7 

6 

5 

4 

3 

2 

1 

o 

PUNTO 

o 
1 

2 

3 

4 

5 

6 

7 

8 
-

pt 1 pe [ 
mm agua mma2ua 

·101.60 -93.98 

,16,25 -97.79 

-95.26 ·101.60 

·86.36 -97.79 

·73.66 -i38.90 

-62.23 -i31.28

�0.80 ·74.93 

·44.45 -69.85 

·40.54 -67.31 

pt 1 pe 1 
mmuua mm aroa 

·40.54 -67.31 

·44.46 -69.85 

�2.07 ·74.93 

-62.23 -i31.28 

·73.66 -i38.90

·86.36 -97.79 

-95.26 ·100.33 

-95.25 -96.52 

·100.33 -93.98 

pt 1 pel 
mm a2;ua mm altlla 

·100.33 -93.98 

-93.98 -95.25 

-95.25 ·100.33 

·86.36 -97.79 

·73.66 -i38.90 

-62.23 -i31.28 

�2.07 ·74.93 

·44.45 -69.85 

·40.64 -67.31 

Tabla D1 : Resultados e,cperimentales para Nm = 3380 rpm y Nv = 3350 rpm. 

pvl Clmax CI Re V e 11 p t 11 A pt Pa F p 

mm a2ua m/s m./s fluio m3/ min m/s mmuua mm aeua w Lb w 

- - 0.00 o O.DO 0.00 0.00 101.60 0.00 0.67 131.76 

2.54 6.51 3.66 17845 1.00 4.91 1.45 96.70 16.82 0.78 153.21 

6.35 10.29 7.53 36739 2.06 10.12 6.13 101.38 34.15 0.80 156.28 

11.-43 13.81 11.19 54643 3.06 15.05 13.57 99.93 50.06 0.88 171.60 

15.24 15.95 12.96 63260 3.56 17.42 18.18 91.84 53.27 0.94 183.86 

19.05 17.83 14.63 71448 4.00 19.67 23.19 85.42 65.{16 0.98 193.05 

24.13 20.07 16.30 79581 4.46 21.91 28.77 79.57 68.06 1.00 196.12 

25.40 20.59 17.21 84024 4.71 23.14 32.08 76.53 58.{15 1.00 1913.12 

26.67 21.10 17.64 86099 4.83 23.71 33.68 74.32 68.67 1.02 199.18 

pvl Clmax CI Re i/ CII p t [I APt Pa F p 
mm a2ua m Is m Is fluio m3/ min m/s mm a1rna mm a2ua w Lb w 

26.67 21.10 17.64 86099 4.83 23.71 33.68 74.32 58.67 1.00 196.12 

25.40 20.59 17.21 84024 4.71 23.14 32.08 76.63 58.95 0.98 193.05 

22.86 19.53 16.30 79581 4.46 21.91 28.77 80.84 68.99 0.97 189.99 

19.05 17.83 14.63 71448 4.00 19.67 23.19 86.42 56.96 0.95 186.92 

16.24 15.95 12.96 63260 3.55 17.42 18.18 91.84 53.27 0.94 183.86 

11.43 13.81 11.19 54643 3.06 15.05 13.57 99.93 50.06 0.86 168.54 

5.08 9.21 7.53 36739 2.06 10.12 6.13 101.38 34.15 0.78 153.21 

1.27 4.60 3.66 17845 1.00 4.91 1.45 96.70 15.82 0.70 137.89 .. - 0.00 o 0.00 0.00 0.00 100.33 0.00 0.61 119.51 

pvl C[max CI Re V CII p t 11 .c.Pt Pa F p 

mma¡:ua m /s m/s tluio m3/ min m/s mm a2ua mm a2ua w Lb w 

- - 0.00 o 0.00 0.00 0.00 100.33 0.00 0.61 119.51 

1.27 4.60 3.66 17845 1.00 4.91 1.45 95.43 15.61 0.69 134.B3

5.08 9.21 7.63 36739 2.06 10.12 6.13 101.38 34.16 0.75 147.09 

11.43 13.81 11.19 64643 3.06 15.05 13.57 99.93 50.06 0.81 159.34 

15.24 15.9:5 12.96 63260 3.65 17.42 18.18 91.84 53.27 0.84 165.47 

19.06 17.83 14.63 71448 4.00 19.67 23.19 85.42 56.96 0.91 177.73 

22.86 19.63 16.30 79581 4.46 21.91 28.77 80.84 58.99 o,g5 1813.92 

25.40 20.59 17.21 84024 4.71 23.14 32.08 76.53 68.{16 0.97 189.99 

26.67 21.10 17.64 86099 4.83 23.71 3:-t.68 74.32 58.67 1.00 196.12 

11. <p
% 

O.DO 0.000 

10.33 0.015 

21.85 0.031 

29.17 0.046 

28.97 0.054 

28.99 0.061 

29.61 0.067 

30.06 0.071 

29.45 0.073 

11. <fJ 
% 

29.92 0.073 

30.54 0.071 

31.05 0.067 

29.94 0.061 

28.97 0.054 

29.70 0.046 

22.29 0.031 

11.47 0.015 

0.00 0.000 

ll cp 
%, 

0.00 0.000 

11.58 0.015 

23.22 0.031 

31.42 0.046 

32.19 0.054 

31.48 0.061 

31.66 0.067 

31.03 0.071 

29.92 0.073 

continua 

1.378 

1.311 

1.375 

1.355 

1.246 

1.159 

1.079 

1.038 

1.01)8 

fV 

1.008 

1.038 

1.096 

1.159 

1.246 

1.355 

1.375 

1.311 

1.361 

I" 

1.3131 

1.294 

1.375 

1.355 

1.246 

1.159 

1.096 

1.038 

1.008 

� 

lTl 
(\) 



Tabla 01 : Resultados experimentales para Nm = 3380 rpm y Nv = 3350 rpm. 

z o N A • A •

EXTERIOR M B D l O 

P'UNTC> alfa 1 alfa 2 alfa3 pt3 pe3 pv3 C3 µ alfa 1 alfa 2 alfa 3 pt3 pe3 
. • • mmH20 mmH20 mmH20 mis 

• . • mmH20 mmH20 

o ·27 41 7 9.91 ·13.97 23.88 19.96 0.565 ·15 36 10.5 5.08 ·13.72

1 ·25 3g 7 16.38 ·23.37 39.75 25.76 0.729 ·19 41 11 15.49 ·19.43

2 ·21 33 tl 14.48 ·33.02 47.50 28.16 0.798 ·13 42 14.5 17.02 ·31.24

3 ·21 33 6 15.75 ·34.29 60.04 28.90 0.819 � 45 18 19.43 ·33.78

4 ·23 41 9 26.67 ·29.21 65.88 30.54 0.860 ·12 50 19 27.94 ·28.70 

5 ·25 45 10 36.83 -24.00 60.83 31.86 0.895 ·15 53 19 34.29 ·22.B6 

6 ·26 4B 11 43.18 ·18.67 61.85 32.13 0.899 ·18 5a 19 41.91 ·17.02

7 ·27 51 12 49.53 ·15.88 65.41 33.04 0.921 -20 58 19 46.99 ·14.22 

8 ·28 52 12 62.07 ·13.59 65.66 33.10 0.923 ·21 59 19 49.53 ·11.43

!"UNTO alfa 1 alfa 2 alfa 3 pt3 pe3 pv3 C3 µ alfa 1 alfa 2 alfa3 pt3 pc3
• • • mmH20 mmH20 mm H20 mis . • • mm H20 mm H20 

8 ·28 52 12 52.07 ·13.59 65.66 33.10 0.923 -21 58 18.5 49.53 ·11.13

7 ·27 51 12 49.63 -15.49 65.02 32.94 0.919 ·20 57 18.5 46.99 ·13.84

6 ·27 49 11 44.45 ·19.56 64.01 32.69 0.915 ·19 56 18.5 41.91 ·17.91

5 ·25 45 10 36.83 ·23.75 60.58 31.80 0.893 ·16 53 18.5 35.56 ·22.10
>--

4 
.... 

-23 41 9 27.94 ·29.21 57.15 30.88 0.870 ·14 50 18 29.21 ·28.70

3 ·21 33 6 16.00 ·34.29 50.29 28.97 0.821 ·10 46 18 19.43 ·33.02

2 ·21 33 o 13.97 ·34.29 48.26 28.38 0.805 ·13 42 14.5 16.26 ·30.48

1 ·23 35 a 16.26 ·22.86 39.12 25.55 0.724 ·20 42 11 14.99 ·18.54

o ·27 39 tl 9.91 ·13.84 23.75 19.91 0.564 ·21 36 7.5 5.33 ·12.70

!"UNTO alfa 1 alfa 2 alf.a3 pt3 pc3 pv3 C3 µ alfa 1 alfa 2 alfa 3 pt3 pe3 
. • • mm H20 mm H20 mmH20 m/s • . . mmH20 mmH20 

o ·27 37 5 9.91 ·12.95 22.86 19.53 0.555 ·21 36 7.5 5.08 -12.70 

1 ·23 35 tl 17.02 ·23.11 40.13 25.88 0.734 ·20 41 10.5 15.49 -18.80

2 ·21 33 o 14.22 -34.29 48.51 28.46 0.807 ·14 42 14 16.26 ·29.21

3 ·22 34 6 16.51 ·35.56 52.07 29.48 0.836 ·11 45 17 19.30 ·33.02

4 ·23 41 9 27.94 ·29.97 57.91 31.09 0.875 ·13 47 17 29.21 ·29.21 

_5 ·25 45 10 36.83 ·24.13 60.96 31.90 0.895 ·18 52 17 35.56 ·22.10 

---·ª ·27 49 11 44.45 ·19.56 64.01 32.69 0.915 ·20 54 17 41.91 ·113.70 

7 ·2B 50 11 49.63 ·16.00 65.63 33.07 0.925 ·18 60 21 46.99 -12.95
8 . -28 52 12 53.34 ·13.97 67.31 33.52 0.935 -19 61 21 49.63 ·10.54 ·-

pv3 C3 

mmH20 m/s 

18.80 17.71 

34.93 24.14 

48.26 28.38 

53.21 29.80 

56.134 30.75 

57.15 30.88 

58.93 31.36 

61.21 31.96 

60.96 31.90 

pv3 C3 

mm H20 m/s 
60.66 31.82 

60.83 31.86 

59.02 31.60 

57.66 31.02 

57.91 31.09 

52.45 29.59 

46.74 27.93 

33.53 23.66 

18.03 17.35 

pv3 C3 
mm H20 m/s 

17.78 17.23 

34.29 23.92 

45.47 27.55 

52.:32 29.55 

58.42 31.23 

57.06 31.02 

58.67 31.29 

59.94 31.63 

60.07 31.66 

continua 

µ 

0.496 

0.676 

0.7B3 

0.8D8 

0.829 

0.832 

0.845 

0.8132 

O.S!ill_

µ 

0.860 

0.861 

0.854 

0.839 

0.843 

0.802 

0.771 

0.0132 

0.490 

µ 

0.487 

0.071 

o. 7132

0.806 

O 851 

0.846 

0.853 

0.842 

0.843 ..... 
(..Tl 
ú.) 



PUNTO alfa 1 alfa 2 
• • 

o -24 23 

1 ·23 23 

2 ·13 20 

3 -9 18 

4 ·13 27 

5 ·16 35 

6 ·19 43 

7 ·23 49 

8 -23 51 

PUNTO alfa 1 alf:a2 
• . 

8 -23 51 

7 -22 49 

6 -19 44 

5 ·16 35 

4 ·14 26 

3 -i3 19 

2 ·13 20 

1 ·23 24 

o -i3 8 

PUNTO alfa 1 alf.a2 
• 

o -23 25 

1 ·23 23 

2 -12 20 

3 -9 18 

4 -13 26 

-·
5 ·16 35 

6 ·19 43 

7 ·22 50 

8 ·24 52 

Tabla D1 : Resultados experimentales para Nm = 3380 rpm y Nv = 3350 rpm. 

Z O N A " A "

NTERIOR 

alfa 3 pt3 pe3 pv3 
• mm H20 mm H20 mm H20 

-0.5 ·1.91 ·12.32 10.41 

o 1.14 ·19.69 20.83 

3.5 ·1.14 ·29.21 28.07 

4.5 -2.41 ·35.05 32.64 

7 2.41 ·29.97 32.39 

9.:5 6.35 ·24.61 30.86 

12 12.70 ·19.05 31.75 

13 18.54 ·14.73 33.27 

14 22.10 ·13.21 35.31 

alta 3 pt3 pe3 pv3 
• mmH20 mm H20 mm H20 

14 22.10 ·13.21 35.31 

13.:5 18.42 ·15.24 33.66 

12.:5 13.08 ·20.19 33.27 

9.5 7.24 -25.15 32.39 

6 2.79 -30.48 33.27 

5.5 ·1.91 ·35.56 33.65 

3.5 ·1.40 ·31.24 29.85 

0.5 1.40 -20.57 21.97 

o -2.16 ·12.83 10.67 

alf.a3 pt3 pe3 pv3 
• mmH20 mmH20 mm H20 

1 ·1.78 ·12.57 10.80 

o 1.27 ·20.07 21.34 

4 ·1.14 ·31.24 30.10 

4.5 ·1.91 ·34.29 32.39 

6.5 2.54 ·31.12 33.66 

9.5 7.11 ·25.40 32.61 

12 13.46 ·19.30 32.77 

14 19.05 -16.00 36.05 

14 23.11 ·13.72 36.83 

C3 µ alfa 1 
m/s • 

13.18 0.376 -32

18.64 0.531 -37

21.64 0.616 -35

23.34 0.663 ·36

23.25 0.658 ·41

22.70 0.638 ·46

23.02 0.642 ·50

23.57 0.655 -52 

24.28 0.671 -54

C3 µ alfa 1 
m/& . 

24.28 0.671 -54 

23.70 0.657 ·52

23.57 0.656 -50 
23.25 0.654 ·45

23.57 0.668 ·41

23.70 0.672 -37 

22.32 0.635 -35

19.15 0.546 ·37

13.34 0.380 ·31 

C3 µ alfa 1 
m/& . 

13.42 0.383 ·31

18.87 0.538 ·36 

22.41 0.637 -35 

23.25 0.661 ·37 

23.70 0.671 ·41

23.29 0.655 -45 

23.39 0.652 -49 

24.19 0.669 -51

24.79 0.686 -64 

alfa 2 
• 

18 

17 

18 

23 

27 

32 

34 

36 

38 

alfa 2 
• 

38 

36 

34 

31 

27 

23 

18 

18 

19 

alfa 2 
• 

19 

18 

18 

23 

27 

31 

35 

37 

38 

Z O N A • B '

EXTERIOR 

alfa 3 pt3 pe3 pv3 
• mmH20 mmH20 mm H20 

-7 7.87 -29.21 37.08 

·1 O 12.45 ·31.75 44.20 

-8.5 14.48 ·34.29 48.77 

-6.5 20.32 ·31.75 52.07 

-7 31.75 ·24.13 55.88 

-7 41.91 ·14.35 56.26 

-8 50.80 -6.60 57.40 

-8 57.15 ·1.91 59.06 

-8 60.96 2.1a 58.80 

alfa 3 pt3 pe3 pv3 
• mm H20 mm H20 mm H20 

-8 59.69 1.14 58.55 

-8 58.42 ·1.40 59.82 

-8 50.80 -13.99 57.79 

-7 41.91 ·15.49 57.40 

-7 31.75 ·23.50 5:5.25 

-7 20.07 -33.02 53.09 

·8.5 14.22 -35.56 49.78 

-9.5 11.94 -30.48 42.42 

-6 7.87 -30.48 38.35 

alfa 3 pt3 pe3 pv3 
. mmH20 mm H20 mm H20 

-6 7.87 ·29.21 37.08 

-9 12.-115 ·31.75 44.20 

-8.5 14.48 -36.83 51.31 

-7 20.07 ·33.02 53.09 

-7 31.75 ·22.86 54.61 

-7 40.64 -15.24 55.88 

-7 49.53 -7.87 57.40 

-7 57.16 ·1.65 58.80 

-8 69.69 2.54 67.16 

C3 
mis 

24.88 

27.16 

28.53 

29.48 

30.54 

30.64 

30.95 

31.40 

31.33 

C3 

m/s 
31.26 

31.60 

31.06 

30.95 

30.37 

29.77 

28.83 

26.61 

25.30 

C3 
mis 

24.88 

27.16 

29.26 

29.77 

30.19 

30.54 

30.95 

31.33 

30.88 

continua 

µ 

0.704 

0.7132 

0.804 

0.835 

0.864 

0.867 

0.874 

0.886 

0.884 

µ 

0.8B2 

0.892 

0.877 

0.876 

0.859 

0.842 

0.813 

0.748 

0.717 

µ 

0.705 

0.7135 

0.825 

0.842 

0.854 

0.8134 

0.876 

O 8B6 

0.872 1---4 

(Jl 

,t>, 



PUNTO 

o 

1 

2 

3 

4 

5 

6 

7 

8 

PUNTO 

8 

7 

6 

5 

4 

3 

2 

1 

o 

PUNTO 

o 

1 

2 

3 

4 

5 

6 

7 

8 

Tabla D1 : Resultados e:xperimenlales para Nm = 3380 rpm y Nv = 3350 rpm. 

E
z o 

MEDIO 

al fa 1 alfa 2 alfa ·3 pt3 pe3 pv3 C3 
. . . mm H20 mm H20 mm H20 m/& 

-37 13 ·12 6.35 ·29.21 35.56 24.36 

·38 14 ·12 10.16 ·31.24 41.40 26.29 

·40 113 ·12 13.21 -33.02 46.23 27.78 

·43 19 ·12 21.46 ·30.48 51.94 29.44 

·47 25 ·11 34.29 ·20.57 54.B6 30.26 

-51 29 ·11 45.72 ·11.68 57.40 30.95 

-53 33 ·10 54.61 -3.18 57.78 31.06 

-55 37 � 58.42 2.79 55.63 30.47 

·5t3 38 � 62.23 5.33 56.90 30.82 

alta 1 alfa 2 alfa 3 pt3 pe3 pv3 C3 
. . . mm H20 mm H20 mm H20 mis 

-513 38 � 62.23 5.33 56.90 30.B2

-55 37 � 59.69 2.67 57.02 30.B5

�? -o� 34 � 53.34 -3.05 56.39 30.68 

-50 30 -10 45.72 ·12.57 58.29 31.19 

·46 26 -10 35.56 ·20.83 56.39 30.68 

·42 1B ·12 21.34 ·30.48 51.82 29.41 

·40 16 -12 12.95 -34.29 47.24 28.08 

-37 17 -10 9.78 -29.21 38.99 25.51 

-37 15 ·11 6.35 ·27.94 34.29 23.92 

alfa 1 alfa 2 alfa 3 pt3 pe3 pv3 C3 
. . mm H20 mm H20 mm H20 m/s 

-36 14 ·11 6.35 ·27 .94 34.29 23.92 

-37 17 ·10 10.16 -30.48 40.64 26.04 

·39 15 ·12 13.40 ·35.56 49.02 28.60 

·42 1B -12 21.59 ·31.75 53.34 29.84 

-47 25 ·11 35.56 ·21.B4 57.40 30.95 

-5D 30 ·10 45.72 ·12.19 57.91 31.09 

-52 34 � 53.34 ·4.57 57.91 31.09 

-55 37 � 58.42 2.79 55.63 30.47 

·513 40 -8 60.96 5.08 55.88 30.64 

N A 

µ arfa 1 
• 

0.679 -32 

0.733 ·15

0.774 ·18

0.821 -23

0.B47 -33

0.866 ·42

0.872 ·48 

0.85B �2 

0.868 -56

µ alfa 1 
. 

0.868 -56 

0.869 ·53 

0.864 ·48

0.876 ·41 

0.861 -34

0.820 -20

0.783 -19

0.716 ·22

0.669 -32

µ alfa 1 
. 

0.669 ·27 

0.731 ·19

0.798 -17

0.B32 ·17

0.B66 -30 

0.873 ·40 

0.875 -45 

0.858 -50

0.862 -53

• B •

INTBRIOR -¡ 
alfa 2°-7fa 3 pt3 pe3 pv3 C3 11 

• . 01m H20 mm H20 mm H20 mis 
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7 ·4 ·11.30 ·35.56 24.26 20.12 0.572 

10 -4 -12.32 -38.10 25.78 20.74 0.590 

11 -6 -0.51 ·34.29 33.78 23.75 0.673 

21 ·6 12.19 ·23.60 35.69 24.41 0.692 

30 -6 21.34 ·13.21 34.54 24.01 0.6B1 

36 -6 2Hl4 -5.59 33.53 23.66 0.671 

40 ·6 34.29 -0.38 34.67 24.06 0.682 

42 -7 36.83 2.54 34.29 23.92 0.677 

alfa 2 alfa 3 pt3 pe3 pv3 C3 µ 
• . 01m H20 mm H20 mm H20 m /& 

42 -7 36.83 2.54 34.29 23.92 0.677 

41 -6 33.02 0.76 32.26 23.20 0.658 

36 -6 29.21 ;3, 10 35.31 24.28 0.6B8 

31 -5 21.08 ·13.97 35.05 24.19 0.6B7 

26 ·4 12.19 -25.40 37.59 25.05 0.712 

12 -4 -0.51 -35.56 35.05 24 19 0.6B8 

11 -4 ·12.45 ·39.37 26.92 21.20 0.603 

14 -4 ·11.18 ·34.29 23.11 19.64 0.559 

16 ·B -7.62 ·31.75 24.13 20.07 0.5t36 

alfa 2 alfa 3 pt3 pe3 pv3 C3 µ 
• . mm H20 mm H20 mm H20 m/& 

11 ·B ,J.65 -33.02 23.37 19.75 0.557 

17 ·1 -11.1 B ·35.56 24.38 20.17 0.575 

13 -2 ·12.45 ·38.10 25.65 20.69 0.589 

15 -1 -0.76 -35.50 34.80 24.10 0.687 

28 ·1 12.45 ·24.51 Jo.96 24.84 0.708 

34 -3 21.69 ·14.48 30.01 24.54 0.698 

39 -3 29.21 -13.48 35.69 24.41 0.695 

42 -4 34.29 ·1.6ó 35.94 24.49 0.696 

45 ·4 35.56 3 18 32.39 23.25 0.6131 ..... 
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Nm 
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3380 
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Nm 

r.o.m.
1625 

1625 

3380 

3380 

Tabla E1 : Resultados promedios finales obtenidos gráficamente para máxima eficiencia 

ZONA • A •

Nv alfa 3 

r.p.m. exterior medio interior 

1005 5.0 14.0 2.5 

1620 7.0 18.0 7.5 

2090 6.0 16.0 2.0 

3350 11.0 18.0 8.0 

Nv C3 

r.p.m. exterior medio interior 
1005 9.51 9.67 7.72 

1620 15.1 O 15.43 11.39 

2090 19.72 19.60 15.33 

3350 31.50 31.60 22.96 

Nv u 
r.p.m. exterior medio interior 

1005 0.900 0.891 0.733 

1620 0.883 0.865 0.666 

2090 0.896 0.861 0.700 

3350 0.881 0.842 0.648 

alfa 3 
o exterior 

7.2 7.0 

10.8 7.0 

8.0 7.0 

12.3 7.0 

C3 

m/s exterior 
9.00 9.10 

14.00 15.10 

18.50 18.92 

28.70 30.60 

µ 
exterior 

0.850 0.858 

0.800 0.883 

0.815 0.858 

0.780 0.866 

ZONA • B •

alfa 3 
medio interior 

12.0 8.0 

12.0 5.0 

12.0 8.5 

12.0 6.0 

C3 

medio interior 
9.39 7.50 

15.00 12.32 

18.98 15.90 

30.85 24.26 

u 

medio interior 
0.873 0.706 

0.865 0.723 

0.848 0.718 

0.860 0.688 

alfa 3 
o 

9.0 

8.0 

9.2 

8.3 

C3 

m/s 
8.75 

14.00 

18.00 

28.50 

µ 

0.800 
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0.800 
1-" 
O) 
(J1 
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Fig. E8 : Promedios de la variación de parámetros a lo ancho 

del álabe en la zona "B" para Nm = 3380 rpm y Nv = 3350 rpm 
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