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T V A  f l o w m e t e r  r a n g e

Why you should install a TVA wireless system

•	 Measures	over	the	complete	steam	flow	range	turndown	of	50:1

•	 Quick	and	easy	to	install	to	expand	your	network

•	 Low	carbon	footprint	and	no	cost	to	run	as	self-powered	by	our	innovative	 
energy	harvesting	device	

•	 Advanced	technology	enables	the	signal	from	the	device	to	 
channel	hop	to	avoid	interference

•	 Cost	effective,	reliable	and	secure	solution

This	solution	enables	your	plant	manager	to	have	accurate	steam	
metering	at	all	times,	to	ensure	that	any	water	in	the	line	is	quickly	and	
efficiently	removed.

The	wireless	TVA	is	an	ideal	solution,	even	in	the	most	challenging,	busy	plant	or	process	environment	and	is	especially	well	
suited	to	larger	plants.

TVA	flowmeter	with WirelessHARTTM option 
for	accurate	and	reliable	saturated	steam	measurement
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Accurate measurement helps to provide you with effective  
energy management

The cost to produce steam is increasing. Therefore, it is important to know how much steam is being used and where it is being 
used. Being able to accurately monitor and measure flowrates remotely through the installation of wireless devices enables 
effective management of flow data. This will enable your organisation to effectively reduce energy costs and achieve energy 
and carbon savings.

Steam metering with Spirax Sarco’s TVA flowmeter can help pinpoint vital management information and provide the flow data 
necessary to identify and target energy savings. 

Accurate and repeatable measurement over
a wide flow range turndown of 50:1 

Unlike alternative technologies, TVA flowmeters will always accurately measure the complete flow range capturing all the steam 
being consumed, even when velocity drops off. 

The secret lies in the use of a specially profiled cone that conditions the steam flow and varies the flow area, so that it continues 
to measure at low flowrates, where other technologies have been known to fail. 

Since the pressure in a steam system can fluctuate, all of our TVA wireless flowmeters also include automatic in-line density 
compensation, which takes varying process conditions into account to provide high performance metering whatever the 
changes in steam density. 

With over 100 years experience working closely with our customers, you can be confident that the products we develop help our 
customers to achieve their sustainability targets.
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Easy to install with fewer restrictions than other flowmeters

Usually a flowmeter requires an uninterrupted length of straight pipework upstream and downstream to condition the steam 
flow so it is undisturbed as it enters and leaves the flowmeter. This can severely limit your choice of where the flowmeter can 
be fitted. Your options are to either install a separate flow straightener or invest in expensive modifications to your pipework.

Our TVA flowmeter has been designed with a specially profiled cone which helps to reshape and flatten the flow stream  
profile just before the measurement point which means it can be quickly and easily installed almost anywhere - even in 
confined spaces or where the proximity of pipe bends, valves or other components might have prevented a flowmeter being 
fitted previously. 

As there is no need for multiple pipe entries, installation is quicker, costs less and leaves you with fewer potential leak paths. 

Install our TVA with WirelessHARTTM and you will remove the need for expensive and time consuming installation wiring and 
for access to electrical outlets to either power the device or export the telemetry, as the device is powered by our innovative 
TEG10 energy harvesting device.

T V A  f l o w m e t e r  r a n g e

Turndown   50:1

Accuracy
  ± 2% measured value from 10% to 100% maximum flowrate
  ± 0.2% FSD, from 2% to 10% maximum flowrate

Outputs
  4-20 mA, pulse, RS232 Modbus or WirelessHART™ RS232 Modbus powered by  
  a TEG10 Energy Harvesting Power Supply

Sizes   DN50, DN80 and DN100

Maximum steam operating 
conditions

  Horizontal 32 bar g @ 239°C
  Vertical 7 bar g @ 170°C

The TVA range at a glance

    Advanced technology has been applied 
delivering a compact flowmetering solution. 
The customer gains cost savings through  
a simple, fast installation.
“
Lindsay Norris
Group Product Manager - Flowmetering

“
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TVA flowmeter - the first choice for measuring steam flow

T V A  f l o w m e t e r  r a n g e

High accuracy 
Delivers accurate and repeatable measurements to identify 
energy saving opportunities.
• Profiled cone produces linear signal output for  

high turndown.
• In-line density compensation.

Easily integrated with a host control system 
An easy addition to your monitoring and reporting system.
• Choice of digital ModBus, 4-20 mA and pulse outputs.

Long operating life  
Once the flowmeter is installed and calibrated, you can be 
confident that it will operate effectively without the need for 
costly maintenance or replacement batteries.

Unrivalled performance and low cost of ownership 
Reduced installation time means less factory downtime 
which is a huge benefit for any organisation. Combined 
with reduced maintenance and long operating life, the  
TVA flowmeter is a good investment.  

The TVA flowmeter from Spirax Sarco can benefit your organisation through:
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Turndown, flow profiling, density compensation and accuracy

Steam applications often have widely fluctuating loads due to seasonal or process variation. Measuring steam under these 
conditions presents two distinct challenges:

• The first is having the ability to measure from the minimum to maximum flowrates (turndown) which gives  
greater accuracy. 

• The second is compensating for the changes in steam density. For some technologies these are challenges that are 
beyond them or can only be overcome at great cost.

The TVA is uniquely designed to meet these challenges in a single integral flowmeter. 
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Turndown ratios with steam velocities limited to 35 m/s

TVA

Vortex

Averaging 
pilot

Orifice
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Typically 7:1

Typically 4:1

Turndown ratio comparison of flow technologies on saturated steam 

Measuring both minimum and maximum flowrates (turndown)

Typically 50:1 
continuous

Depends on  
system pressure

Typically up to 15 with  
flow velocity of 35 m /s



T V A  f l o w m e t e r  r a n g e

How saturated steam temperature and density change with pressure

Steam pressure (bar g) Steam temperature (ºC) Density (kg/m³)
10.0 184.15 5.64
  5.0 158.95 3.17

  4.2 153.40 2.77

Steam density alters with pressure changes caused by varying process loads. This can significantly affect the accuracy of  
the measured flow results. An uncompensated volumetric steam flowmeter calibrated to operate at 5.0 bar g will over-read  
by 14.4% when used at 4.2 bar g, as shown below.

In this example, a simple non-compensated flowmeter is set for 6 bar g. The actual pressure in the system varies through the day 
and unless this is allowed for, by the end of the day, very significant errors can arise. This is typical of many steam systems.
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Conditioning the steam flow to reduce pipework changes
Conditioning the flow profile with a long straight pipe-run can significantly increase the cost of a flowmeter installation if  
pipe modifications are needed. The TVA overcomes this problem by flattening the flow-stream profile just before the 
measurement point.

The central cone causes high velocity steam in the middle of the flow-stream to mix with the low velocity steam at the pipe  
walls. The result is only short upstream piping is required making the TVA an ideal choice where short pipe-runs exist.
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Comparison of pipe requirements for different flow technologies  
on saturated steam

The TVA requires only six pipe diameters of straight pipe upstream and three 
downstream, making it a compact ideal choice for any application and saves time 
and money on installation costs and downtime.

D = Pipe diameter
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• Flowmeters requiring external sensors are expensive and time consuming to install. 

• Lowering the number of additional pipe entries reduces the potential leakage points.

• Where should the flowmeter be located? The most convenient place for obtaining the flow data may not provide accurate 
measurement because of the flow conditions, usually due to the proximity of pipe bends or other equipment.

• To provide accurate measurement and performance the profile of the flow-stream should be undisturbed as it enters and 
leaves the flowmeter. This is done by installing a minimum length of straight pipe upstream and downstream, the precise 
length of which depends on the technology employed.

Important points to consider:

Flow 

Flow 

Flow 



Why choose a TVA?

T V A  f l o w m e t e r  r a n g e

•	 Mass	flow	or	Energy	flow	available	over

- 4-20mA analog output

- Digital pulse output

- Modbus RTU communications protocol

•	 Wafer	body	fits	easily	between	flanges	to	minimise	pipeline	disruption

•						Profiled	Cone	of	the	TVA:

- Eliminates the effects of swirl, allowing for fewer straight pipe  
  requirements upstream of the meter

- Provides a greater turndown to ensure the flow rate is always  
  accurately measured

- Does not suffer from the naturally corrosive effects of steam,  
   ensuring a longer lifetime of accurate metering

•						In	built	PRT	for	density	compensation

The TVA is the only flowmeter in the world that has been designed by steam experts to work specifically on steam. 
Every aspect of the TVA has been designed with the sole aim to give reliable and accurate mass or energy flow 
readings whatever your steam application.



WirelessHARTTM: Simple. Reliable. Secure.

      WirelessHARTTM technology provides a robust wireless protocol 
for the full range of process measurement, control, and asset 
management applications. Based on the proven and familiar HART 
Communication Protocol, WirelessHARTTM enables users to quickly 
and easily gain the benefits of wireless technology while maintaining 
compatibility with existing devices, tools, and systems.
HART Foundation

“ “

The TVA with WirelessHARTTM enabled output can be installed into any site with an 
existing WirelessHARTTM network installed. If no network exists, one can be setup using a 
WirelessHARTTM enabled Gateway.





Why	choose	a	TVA	with	WirelessHARTTM	enabled	output?

Easy to maintain
•	 Completely	self-powered	with	a	TEG	employed	to	

harvest	energy	–	no	other	power	source	required.
•	 Operates	with	minimal	user	intervention.	 

Self-healing	network	mesh.	

Secure and reliable
•	 WirelessHARTTM	approved.
•	 Field-proven	technology	to	deliver	end-to-end	 

reliability	in	even	the	most	challenging	plant	 
or	process	environments.

•	 Multiple wireless paths available with intelligent 
routing	to	automatically	determine	the	best	
communications	path	for	the	data.

More scalable
•	 Easier	to	expand	or	modify	your	network	with	extra	 

TVA	wireless	or	other	wireless	devices	added	later.
•	 Installation	can	be	controlled	in	phases.
•	 Only	a	network	name	and	password	needed	to	add	

new	devices.

Lower installation costs
•	 Significantly	faster	installation	than	a	wired	

alternative	for	up	to	50%	reduction	in	costs.
•	 More	flexible	–	easier	to	deploy	almost	anywhere,	

even	in	locations	that	may	previously	have	been	
inaccessible.

•	 Extends	monitoring	to	even	the	most	remoten	areas	
of	the	plant.
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Traditionally	flowmeters	have	been	powered	by	batteries	or	connected	power	cables,	both	of	which	carry	risks	of	
failure	and	significant	costs.

Our	new	thermoelectric	generator	–	the	TEG10,	is	a	unique	solution	to	this	problem.	It	harvests	the	heat	directly	from	
the	steam	line	to	produce	electricity	using	tried	and	tested	‘seebeck	cell’	technology,	so	as	long	as	there	is	steam	in	
the	pipeline,	the	flowmeter	will	always	have	power.	It	requires	no	external	power	source	at	all,	so	no	need	for	cabling	
and	no	batteries	to	change.	It’s	a	sustainable	power	supply	which	once	installed,	has	zero	carbon	footprint.	



Did	you	know...
 
The innovative TVA flowmeter with WirelessHARTTM	capability	has	no	
limit	to	the	number	of	devices	will	enable	your	plant	managers	to	check	all	
flowrates	from	one	location	even	off	site.

T V A  f l o w m e t e r  r a n g e

Why	use	a	TEG10	Energy	Harvesting	Power	Supply?

•	 Low cost of ownership 
The	TEG10	harvests	thermal	energy	from	the	steam	line	to	generate	
electricity	which	powers	the	device. 

•	 Easier installation 
Self-powered	so	no	power	cables	to	connect	to	the	flowmeter.	 

•	 Environmentally friendly 
No	need	for	batteries	and	zero	carbon	footprint	once	installed. 

•	 Easy to maintain 
No	external	connections	and	no	batteries	to	monitor	or	change.	



How	does	it	work?

The	TEG10	generates	electricity	using	a	Seebeck	Cell.	The	Seebeck	Cell,	which	sits	inside	the	TEG	unit,	creates	
electricity	when	subjected	to	a	differential	temperature.	The	hot	steam	pipe	provides	this	temperature	difference,	
meaning	when	the	steam	is	on,	so	is	the	TVA	Wireless.

Why	use	a	TEG10	Energy	Harvesting	Power	Supply?
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