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ABSTRACT _ 

This is a report of an exploratory study of low quality steam and water 

mixtures flowing in a Venturi tube. Analysis of the experimental results 

indicate the flow pattern may be tending to change from separated, slugging 

flow at the entrance to annular flow at the throat. Correlations indicate 

the venturi may be calibrated for use as a quality meter if the mass flow 

rate _is known. 



-ii-

LIST OF SYMBOLS 

m Mass rate of flow of fluid, lb /sec. 
m 

6P Pressure drop in vent.uri between stations indicated in the 

subscript. 

X Quality, or fraction of total mass which is vapor. 
2 

. Total cross-sectional area of entrance, f . 
2 

Total cross-sectional of throat, f . area 



Figure 

1 

2 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

AlO 

All 

Al2 

Al3 

Al4 

Table 

1 

Al 

-iii-

LIST OF FIGURES 

Plot showing typical pressure profiles •• • • • •••• , • 

Plot of mass flow in lb/sec divided by the square root of 
the pressure (psi) vs quality in percent •••••••• , 

Sketch showing apparent flow patterns at entrance and 
throat of Venturi tube • • • • • • • • • • •• • • 

Schematic drawing of equipment • 

Venturi tube No. 1 . 

. . . . . . 

Venturi tube No. 2 . . . . . . . 
Single phase pressure profiles for each Venturi tube 

Plot of pressure drop vs station in Venturi tube No. 1 with 
various power additions - m = 0.100 lb/sec •••••••••• 

Plot of pressure drop vs station in Venturi tube No, 1 with 
various power additions - m = 0,129 lb/sec. • • • • •• , 

Plot of pressure drop vs station in Venturi tube No. 1 with 
various power additions - m = o .163 ib/ sec • • • • • • • • • 

Plot of pressure drop vs station in Venturi tube No. 2 with 
various power additions - m = 0.100 lb/sec . . . . . . . . . 
Plot of pressure drop vs station in Venturi tube No. 2 with 
various power additions .- m = 0.122 lb/sec . . . . . . . 
Plot of pressure drop vs station in Venturi tube No. 2 with 
various power additione - m = 0.165 lb/sec . . • . . . . . . 
Plot of pressure drop vs station in Venturi tube No. 2 with 
various power additions - n = 0 .210 lb/ sec . . . . . 
Typical velocity profile of li(luid for low and high power 
additions in upstream one inch pipe. • • • • • •• 

Typical temperature profile for Venturi tube No, 1 ... , . 

LIST OF TABLES 

Experimental and calculated pressure drops and area ratios 
for Venturi tubes. • • • • • • • • • • • , • • , 

Number of slugs upstream and downstream. . . . . . 

Page 

2 

4 

13 

15 

17 

18 

20 

21 

22 

23 

25 

27 

29 

Page 

5 

13 



INTRODUCTION 

Although there have been many studies of steam and water flow and 

general studies of liquid and gas flow, almost all of the previous studies 

have been made under,_ conditions where the major portion of the pressure drop 

is due to fluid friction (l), (2), (6) or where the flow becomes critical (3), 

(4). In the steam and water flow in Venturi tubes, the major portion of the 

pressure drop results from the change of momentum of the fluid. In addition to 

investigating the pressure drop in 2 phase flows in rapidly changing cross­

sectional areas, the results of this study may be used to determine the use­

fulness of the Venturi tube as a fluid meter in liquid-vapor flow. 

TEST PROCEDURES AND RESULTS 

In this preliminary portion of the program, controlled quantities (~) 

and qualities (x) of steam and water mixtures flowed through the Venturi 

tubes No. 1 and No. 2 shown in Figure No. l.f Quality was controlled and 

computed from electrical input data; that is, the energy supplied to form 

the vapor. Short sections of glass pipe upstream and downstream from the 

Venturi tube permitted observations of the flow at these points. 

The flow pattern, as defined in reference (2) entering the Venturi 

tube;was separated with intermittent disk-like, predominately liquid sl'l.'!8s, 

for all runs with the slugs considerably greater in number and annular in 

appearance on the downstream side of the Venturi tube. Damped pressure and 

differential thermocouple temperature readings were taken at approximately 

f See Appendix for further details. 


























































