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A 2-inch Shuntflo meter designed t o  measure steam w a s  t e s t ed  with 
water i n  t he  laboratorv. The tests w e r e  l imited t o  2 weeks of 

I 
operat ion with t h e  meter set  t o  measure over its mid discharge 
range of 0.037 t o  about 0.26 c f s  (cubic f e e t  per second) water 
(about 1 t o  7 Piters/sec) . 
Analysis of da ta  v e r i f i e s  company claims t h a t  t he r e  is a l i n e a r  
r e l a t i onsh ip  between discharge and r eg i s t r a t i on .  Using da ta  from 
Table 1, the  discharge (Q) i n  c f s  through t h e  meter was r e l a t ed  
by t h e  equation: 

where (R) i s  d i a l  counts per hour. The average devia t ion  of 
computed discharge from laboratory measured discharge f o r  
Equation (1) was 1 . 2  percent.  A l l  devia t ions  w e r e  less than 
2 percent.  

The head l o s s  across t h e  m e t e r  is about 0.5 f e e t  of water a t  
0.028 c f s  and about 4 1  f e e t  of water a t  0.265 c f s  (0.14 meter a t  
0.79 liter/sec and 12.5 meters a t  7.5 liter/sec) . Usiag da t a  from 
Table 1, t h e  discharge (Q) i n  c f s  is r e l a t ed  by t h e  equation: 

g = 0.0414H 1/2 . . . . . . . . . . . . . . . . . . .  (2 )  

where (H) i s  t h e  head l o s s  i n  f e e t  of water across t he  meter. 
,; The average devia t ion  of computed discharge f r cn : ;~@~~ ,a to ry  

measured discharge for. Equation (2 )  was 0.7 per~entZ'-;;>::~~=, 
5 devia t ions  were less than 2 percent. <>*-.: 
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No app&ent mechanical d i f  f i c h t i e s  &re::obser&d during about 
' 8 0  hou r s ' o f l&ora to ry  tests with t h e  meter measuring clean water 

over t h e  discharge range from 0.037 t o  0.265 c f s  (about 1 t o  7" ~' , 

liters/sec). During t h e  laboratory test it was noted t h a t  t h e  
sweep hand of t h e  r e g i s t e r  tuxned i n  a counter-clockwise d i rec -  
, t ion .  The meter reader  should be informed and reminded of t h i s  
because of t h e  p o s s i b i l i t y  of"readings  taken during no flow. 





INTRODUCTION 

Studies were made to aid in determining possible Bureau of 
Reclamation applications of Shuntflo-type meters. The one used 
for this study was manufactured by the BIF Division of the New 
York Air Brake Company, Providence, Rhode Island. 

Background 

The Shuntflo meter, Figure 1, was designed primarily for meas- 
uring steam flow but has been applied to other natural or manu- 
factured noncorroding and nonfouling gases. The Canals Branch 
requested that the meter be tested with water in hydraulics 
laboratory to see whether the meter could be applied to Bureau 
of Reclamation water measurement and control. Control Sales, 
Incorporated, Denver, arranged for the loan of one uncalibrated 
2-inch (5.1-cm) Shuntflo meter (Model 0402-02 Serial No. 044636-1) 
to the laboratories for testing. Shuntflo meters are also manu- 
factured in 1-, 3-, and 4-inch sizes. 

Description of Meter 

The Shuntflo meter, Figure lB, operates as follows: the seg- 
ment-shaped "orifice plate" in top of the main flow passage 
causes differential pressure across a shunt or bypass loop in 
the "top cover" of the meter. The company provides different 

,,,& sizes of orifice segments to attain different discharge measuring 
ranges. The shunted flow drives the propeller of the "top rotor 
assembly". Connected to the same, ?haft is a "damping fan". The 
damping fan idles in dead fluid space to reduce the speed of 
rotation and wear of moving parts. By means of gear trajns and 
magnetic coupling, shaft turns are--accumulated on a register that 
can be proportioned to read desired flow units. 
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only l imi t ed  tests 
o r i f i c e  P l a t e  2B a s  
e Shunt f lo  meter. 
.9 cm)  i n t o  t h e  t o p  

o f  t h e  main 2-inch (3.1-cm) flow passage.  The m e t e r  w a s  t e s t e d  
i n  an i n l i n e  con f igu ra t ion  shown i n  Figure  2A r a t h e r  than ac ros s  
a d i f f e r e n t i a l  producing device  i n  a bypass arrangement a s  shown 
i n  F igures  3 and 4. The i n l i n e  conf igura t ion  was necessary t o  
c o r r e l a t e  t h e  r e g i s t e r  reading and head l o s s  a c r o s s  t h e  meter 
wi th  d i scharge  through t h e  meter. 

Laboratory I n s t a l l a t i o n  

The Shunt f lo  m e t e r  was i n s t a l l e d  i n  t h e  domestic water  supply 
s y s t e n ~  of t h e  l abo ra to ry ,  Figure  2A. The meter was placed 20 p ipe  
diameters  downstream from t h e  shu to f f  g a t e  v a l v e t o  a s su re  good 
v e l o c i t y  d i s t r i b u t i o n  approaching t h e  meter. Meter head l o s s e s  
were measured by means of fou r  manifolded piezometers a t  90° around 
t h e  pipe  (Figures  l A  and Z A ) ,  one diameter  upstream from t h e  meter 
i n l e t  an6 another  set one diameter  dowcstrean of t h e  m e t e r  o u t l e t .  
A 2-inch (5.1-cm) Venturi  meter was i n s t a l l e d  20 diameters  down- 

e means of measuring 
2-inch g a t e  valve-  
m e t e r  and t o  bleed 

rs. J u s t  downstream 
threaded t o  a v e r t i c a l  

flow t o  a weighing tank  
determinat ions .  

designed f o r  gas  flow 
o t  provide c a l i b r a t i o n  d a t a  f o r  measuring 

r water was unknown. 
l e - s ized  segment- 
by t h e  fol lowing 
d r i v e  r e g i s t e r  was 

0 .79  t o  1.22 L i t e r / s ec )  . 
a minimum discharge 

a c i t y  of t h e  Shuntf lo  
be about 0.26 cfs 

(7 ..4 liter/sec) . . . r- 

. - The weighing tank  (Figure  2A) and a 
determine t h e  lower d i scharges .  



flows were high and/or t h e  t ime-of - f i l l ing  measurement would be 
of l o w  s ign i f i cance ,  t h e  c a l i b r a t e d  2-inch (5.1-cm) Venturi  w a s  
used t o  measure discharge.  

fiead l o s s  measurements. - Values of head l o s s e s  ac ross  t h e  
Shunt f lo  m e t e r  less than 10 feet (about 3 meters) of water were - 
measured by a U-tube (Figure  2A) wi th  a red i n d i c a t i n g  f l u i d  of 
2.94 s p e c i f i c  g r a v i t y .  For head l o s s e s  g r e a t e r  than 10 f e e t  of - 
water ,  a mercury po t  manometer (Figure  2A) w a s  used. 

Ca l ib ra t ion .  - For c a l i b r a t i n g  t h e  Shunt f lo  meter,  t h e  r e g i s t e r  
was read a t  t h e  beginning and end of t i m e  i n t e r v a l s  measured by 
a stopwatch. A c loseup of t h e  r e g i s t e r  i s  shown i n  Figure  2B. 
Cal l ing  once around t h e  sweep hand d i a l  a u n i t ,  readings  can be 
est imated t o  about p l u s  o r  minus 0.02 u n i t .  The d i f f e r e n c e  i n  
d i a l  readings  (between t h e  start and end of a measurement) d iv ided  
by t h e  t i m e  i n  hours w a s  c a l l e d  (R) and used f o r  c a l i b r a t i o n  of 
t h e  meter. The va lues  of (R) a r e  l i s t e d  i n  Table 1 along wi th  



T h e  c o e f f i c i e n t  A2 t h a t  r e s u l t e d  i n  a minimum average absolu te  
percent  dev ia t ion  of equat ion d ischarge  from labora tory  measured 
discharges w a s  found t o  be 0.0414. The average abso lu te  dev ia t ion  
f o r  t h i s  equat ion i s  0.7 percent .  A l l  i nd iv idua l  dev ia t ions  were 
less than  2 percent .  

t h e  labora tory  d a t a  were f i . t t ed  by t h e  method of least  squares.  
A1 f o r  Equation (1) computed t o  be 4 . 3 3  x 10-5 and t h e  exponent 
Tor Equation (2 )  computed t o  be 0.4990. No s u b s t a n t i a l  reduct ion 
i n  dev ia t ions  were obtained by allowing A1 t o  vary from zero 
and t h e  exponent t o  vary from 1/2.  

Discussion of T e s t  Resul t s  
5 

Company accuracy and range s p e c i f i c a t i o n s .  - The company d i d  n o t  ~! 

provide any s ta tements  of accuracy nor c a l i b r a t i o n s  f o r  t h e  Shuntf lo  
m e t e r  when measuring waterflow. B u t  f o r  steam flow t h e  company 

t a t e d  an in- the- l ine accuracy of p l u s  o r  minus 2 percent  of a c t u a l  
l o w  f o r  a 10: l  range of r a t e d  capaci ty .  The company claims p lus  
r minus 2 percent  f o r  stedin flows with a 7 : l r a n g e  of r a t e d  - . 
apac i ty  when t h e  meter i s  i n s t a l l e d  i n  a bypass arrangement l i k e  
h a t  shown i n  Figure 3 .  Meters can be i n s t a l l e d  as shown i n  
i g u r e  4 t o  extend'measuring capac i ty  up t o  a range.of  55:l range. 

- NQ mechanical problems were observed 

o r  could r e s u l t  i f - t h i s  was unknown'to a m e t e r  reader  and 
e t e r  w a s =  read during n o  flow. 













Figure 5 
Regort Hyd-59 








