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Within your typical industrial circle, a 
common refrain holds that “what you can’t 
measure, you can’t manage.” That aphorism 
is particularly applicable to the multi-phase 
flow regime of anactive drilling fluid system, 
where operators, all too often, have had little 
choice but to make critical decisions based 
on less-than-precise flow measurements. 

Today’s ever-increasing pressures, eco- 
nomic and otherwise, have brought to the 
forefront the glaring limitations of conven- 
tional differential pressure meters, particu- 
larly their inability to deliver sustainable 
and constant measurements during the 
reiterative transitions between turbulent 
and laminar flow. So says Dave Bell, chief 
technology officer of namesake Bell Tech- 
nologies, LLC, of Houston. He has quietly 
modified a differential pressure flow mea- 
surement device used in the downstream, 
mid-stream and non-oilfield sectors, which, 
he believes, addresses the shortcomings. 

Owing largely to its geometric con- 
figurations, Bell says the so-called 
TORUSWEDGE has longer service life, 
with significantly less pressure drop than 
the ubiquitous orifice plates. Unlike the 
now-standard Coriolis meter, it delivers 
consistent measurements in the multi- 
phase flow, intrinsic of muds. With no 
moving parts, and rated for pressures from 
vacuum to 15,000 psi, Bell says the circum- 
ferential differential pressure flow element, 
with calibration, is within 0.5% accuracy. 

“Someone once said that an orifice plate 
is designed to die and go away the minute 
flow starts,” Bell said. “The sharp edge of 
an orifice plate erodes during flow, and 
when that happens the differential [pres- 
sure flow] starts to disappear. You get a lot 
of throughout volume, but have no idea 
how much volume you’re actually getting.” 

As for the commonly used Coriolis me- 
ter, Bell says that along with high sourcing 
and installation costs, the device is unable 
to deliver continuous and precise measure- 
ments in the often-abrasive and ever-chang- 
ing flow regimes of the mud stream—a li- 
ability that, he said, was demonstrated in a 

Technology transfer. The original 
iteration of the differential pressure flow 
measurement device was patented in 2008 
and, until recently, was used primarily to 
measure gas and fluids in the chemical pro- 
cessing, refining and pipeline industries. 
One of the units is even in operation at the 
primary gas meter station of the Kremlin in 
Moscow. “We basically were in everything 
but the drilling market,” said Bell, whose 
small company bills itself as “a global leader 
in process measurement.” 

He said the durability of the device, and 
its applicability to severe service applica- 
tions, was borne out with a year-and-a-half 
run in a coal-fired power plant, where it 
was used to measure the limestone slurry, 
which was pumped to absorbers to help 
clean the coal as it was being burned. “We 
put the device in a 4-in. flowline for pulver- 
ized limestone, and found it did not wear at 
all,” Bell said. 

It was a natural evolution to the drilling 
fluids side, where the first step was evaluat- 
ing the then-primary measurement devices. 
“We took work-ups of the Venturi [tube], 
orifice plate, a standard wedge meter and 
a flow nozzle,” he said. “We like to say we 
took the best features of these technologies, 
put them in a bag, shook them up, and the 
TORUSWEDGE is what came out.” 

The next step was to independently 
compare the device with a Coriolis meter in 
a simulated, multi-phase mud flow regime. 

11,000 data points. The head-to-head, 
multi-phase flow analysis was conducted 

 
 

The circumferential, differential pressure, 
primary flow element of a TORUSWEDGE 
assembly, fitted between the hammer 
unions, is often used in a rig’s high-pressure 
fluid cycle. Photo: Bell Technologies, LLC 

on a water-based mud at the Compatible 
Components Corp. flow lab in Houston. 
To ensure an unbiased test, Bell said, inde- 
pendent process instruments and industry 
standards personnel conducted both the 
set-up and execution of the test, in which 
a TORUSWEDGE and a vibrating multi- 
tube Coriolis meter were comparatively 
evaluated in identical flow regimes. The 
test protocol began with pure water, to es- 
tablish a homogeneous flow baseline, and 
went on to simulate real-world mud flow, 
with subsequent injections of xanthan gum 
to increase viscosity and barite to elevate 
density. As of this writing, a similar test was 
underway in oil-based mud. 

Bell said data were electronically col- 
lected every second during the 4-hr flow 
test, resulting in the gathering of nearly 
11,000 data points, which, in December 
2015, were grafted into 18 operating win- 
dows. The results, he said, documented 
that the TORUSWEDGE analog signals 
remained consistent throughout the multi- 
phase flow regime, including the transi- 
tional periods when air, water and solids 
particulates were introduced. Bell said the 
Coriolis meter “went blind” and was un- 
able to deliver volume flow output during 
multi-phase flow, which amounted to an 
estimated 25% of the 4-hr test. 

These intermittent nap times, he says, 
can lead to decisions being made, based 
on assumptions. “It is not a continuation 
of signals, but rather what we classify as a 
mathematical calculation of inferred data. 
By continually measuring, even during 
multi-phasing, we’re giving you informa- 
tion you can use to control your well.” 

Consistent differential pressure flow 
measurements, he said, could also aid in 
early kick detection, raising opportunities 
in applications, such as managed pressure 
drilling. “You’d be able to sense a move- 
ment of flow on the outlet of a pressure- 
balanced well,” he said. 
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