
�

© 20188 FTI Flow Te

Ho
Flo
Usin
 

Accurate 
significant
Some typ
aerospace
 

 S
 S
 F

 
The low d
rates dow
capabilitie
force the 
technolog
 
The Omn
the measu
The Omn
design for
flow applic
minimum 
80:1.  
 
Performan
Calibratio
(accuracy
Repeatab
Linearity: 
electronic
Dynamic R
change in
 
Tangen
Unlike an 
convert a 
tangential
the flow e
energy is 
use of an 
perpendic
 

echnology, Inc

ow to
ow M
ng turb

low flow mea
t challenges i
ical low flow a
e market inclu

mall UAV fue
atellite thrust
uel/Chemical

dynamic energ
wn to 0.001 GP
es of most me
use of less ac

gies.   

iflo® turbine f
urement of low
iflo® incorpor
r high efficien
cations. The O
flow of 0.001

nce specificat
n Accuracy: +

y of primary flo
bility: +/- 0.1%
 +/- 0.1% of r

cs 
Response: < 

n flow 

tial Design
axial turbine 
flow energy t
l design utilize

energy. Additio
enhanced in 
orifice to dire

cular rotor bla

c.  | Tel: 480-2

o M
Mea
bine fl

surement rep
n many appli
applications in
ude: 

el consumptio
er fuel consu
/Water injecti

gy associated
PM exceed th
echanical flow
ccurate flow m

flow meter is 
w flow liquid a
rates a tangen
cy and accur
Omniflo® is c
 GPM and a t

tions: 
+/-0.05% of re
ow calibration

% of reading 
reading with l

5 millisecond

n 
flow meter w

to an axial rot
es a rotor per
onally, the tra
this design th

ect the flow to
ades. This cau

240-3400 | ww

Make
asur
low m

presents 
cations. 
n the 

n 
mption 
ion 

d with flow 
he 
w meters and 
meter 

designed for 
applications. 
ntial rotor 
racy in low 
capable of a 
turndown of 

eading 
n standard) 

inearizing 

ds for a step 

which must 
tation, the 
rpendicular to
ansfer of flow 
hrough the 
o the 
uses the rotor

 

ww.ftimeters.

e Lo
reme
meters

o 

r  

 
to sp
prop
to th
volum
flow 
throu
the f
mete
Som
Padd
cons
conv
 
 
Tan
The 
stain
asse
asse
secu
and 
Ring
caps
line f
mea
 
 

com 

ow 
ents
 

pin in 
portion 
e 
metric 

ugh 
flow 
er. 

metimes referr
dle Wheel de
sidered to be 
version of flow

ngential De
Omniflo® Ta

nless steel ho
embly houses
embly of the f
ured within the
grooves in th

g is utilized on
sule for use a
flows through

asurement.  

WH

s 

red to as a Pe
sign, this des
the best solu

w energy.  

esign Oper
ngential desig

ousing assem
s the orifice an
flow meter. Th
e housing usi

he housing as
n the upstream
s a seal to ins

h the capsule 

HITE PAP

elton Wheel o
sign is genera
tion for efficie

ration 
gn utilizes a 
bly. A capsule
nd rotating 
he capsule is 
ing retaining r

ssembly. An O
m section of t
sure all flow i
assembly for

PER 

 
 
 
 
 
 
 
 
 
 

or 
ally 
ent 

e 

rings 
O-
the 
n the 
r 

1 



�

© 20188 FTI Flow Te

Fluid flow
perpendic
through th
and any a
in the line
opening in
channel m
 
Minimum 
accurately

Applica

Bearing
The rotati
flow mete
by utilizing
Dependin
of 3 differe
In all conf
assemblie

 
 
 
 
 
 
 
 

echnology, Inc

s through the
cular rotor bla
he downstrea
air or other ga
e can escape 
n the top of th
machined into

flows down to
y measured u

ation Consi

gs 
ng assembly 

er is designed 
g low friction 
g on the appl
ent bearing c
figurations, th
es are capture

c.  | Tel: 480-2

e orifice, impin
ade and most 
m orifice.  Re

aseous substa
the flow mete

he Omniflo® a
o the capsule 

o 0.001 GPM
using this des

iderations 

utilized in the
for maximum
bearing comp
lication, there
onfigurations
e bearing and
ed using set s

cover pla
cover pla
retained 
screw an
to elimina
 
 
 
 
 

240-3400 | ww

nges on the 
fluid exits 

esidual fluid 
ance existing 
er from an 
and a 
assembly.  

 can be 
ign.  

e Omniflo® 
m efficiency 
ponents. 
e is a choice 

available.  
d rotor 
screws and a 
ate. The 
ate is also 
by a set 

nd designed 
ate rotation. 

 

ww.ftimeters.

Sap
Chos
sapp
3 be
Tung

 

o B






o C


 
Ball
Utiliz
the b
robu
pres
shaft
 
 
 
 

com 

pphire Pivot
sen for its low
phire pivot be
earing choices
gsten Carbide

Benefits 
 Can be u
 Can be u

(water) 
 Chemica
 Best effic

flow rang
Cons 
 Tungsten

be broken
to high sh

l Bearing 
zed in many t
ball bearing m
ust rotating as
ssed into the r
ft formed from

WH

t Bearing 
w friction char
aring is the m
s. This configu
e shaft with ta

roto
the 
sha
sap
pres
scre
spri
into
set 
to m
forc

sed in liquid o
sed in low lub

l resistance 
ciency configu
ge capability 

n Carbide sha
n if meter is d
hock loads 

turbine flow m
makes for a hi
ssembly. The 
rotor assembl

m the two set s

HITE PAP

racteristics, th
most efficient o
uration utilize
apered ends. 
or is pressed o
shaft and the

aft rides in a 
pphire pivot ve
ssed into the 
ew assembly.
ing is incorpo

o one side of t
screw assem

maintain a con
ce on the shaf

or gas applica
bricity applica

uration for low

aft is fragile. C
dropped or su

 

meter applicat
ighly efficient
ball bearing i
ly and rides o
screws.  

2

PER 

he 
of the 

es a 
The 
onto 
e 

ee 
set 

. A 
orated 
the 

mbly 
nstant 
ft.  

ations 
ations 

west 

Can 
ubject 

ions, 
, 
is 

on a 

2 



�

© 20188 FTI Flow Te

 
o Benef

 G
ca

 R
o Cons 

 R
 
Journal 
The journ
robust bea
meter. Th
(sleeve) w
assembly
captivated

There are
bearing m
chosen fo
 
                
Applicati
Water      
Various    
Very Hot  
 
o Benef

 R
o Cons 

 Lo
 

echnology, Inc

 
 

 

fits 
Good efficienc
apability 

Robust 

Recommended

Bearing 
al bearing co
aring option f
is configuratio

which is press
. The journal 
d by the two s

 
 

e three materi
material with m
or compatibilit

        Jour
on    Bea
         Cera
        Grap
         Carb

fits 
Robust 

ow efficiency 

c.  | Tel: 480-2

cy for low flow

d for lubricatin

nfiguration is 
for the Omnifl
on utilizes a j

sed into the ro
rides on a sh

set screws.  

al choices for
matching shaf
y. 

rnal      S
ring    M
amic    C
phite   3
bide    C

240-3400 | ww

w range 

ng fluids only

a very 
o® flow 
ournal 

otor 
haft 

r the journal 
ft materials 

Shaft 
Material 
Ceramic
316 SS
Carbide

 

ww.ftimeters.

  
  
  

 
Pick
Eithe
the O
RF w
drag
mag
185 
flow 
 
Om
 

 
The 
0.1%
flow 
entir
ener
nece
ener
appl
resu
 
The 
linea
the d
acqu
coeff
linea
  
Mul

The 
Univ
enab

com 

koffs 
er Magnetic o
Omniflo® flow
would be the 
g characteristi
netic pickoffs
degrees C te
meter turndo

mniflo® Per

Omniflo® flow
% reading ove

meter, with a
re flow range.
rgy of the low
essary mecha
rgy. Although 
ied, friction ov
lting in a non

non-linear ou
arizing electro
down line sign
uisition system
fficients shoul
ar output. 

lti Viscosit

Omniflo® flow
versal Viscosi
ble temperatu

WH

or RF pickoffs
w meter. For m
recommenda
ics of the RF 
s are used, typ
emperature re
own will be eff

rformance 

w meter is re
er the normal 
a non-linear o
 This is due t

w flow applicat
anical convers

the most effi
vercomes the
-linear output

utput is not a 
onics or algori
nal conditioni
ms. Single or 
ld not be used

ty Applicat

w meter can 
ty Calibration

ure compensa

HITE PAP

s can be used
most applicat
ation due to th
design. When
pically to mee

equirements, t
fective.  

peatable to +
flow range of

output over the
to the low kine
tions and 
sion of that 
cient designs
e available en
t.  

problem whe
ithms are use
ng and/or dat
average K-Fa
d due to the n

tions 

be used with 
n (UVC) data t
ation for chan

3

PER 

d with 
ions, 

he no 
n 
et sub 
the 

/- 
f the 
e 
etic 

s are 
nergy, 

n 
ed in 
ta 
actor 
non-

to 
ging 

3 

 



�

© 2018

5

10

15

20

25

K
-F

ac
to

r

1

1

1

1

1

K
-F

ac
to

r

8 FTI Flow Te

0

50000

00000

50000

00000

50000

0 0.1

15000

35000

55000

75000

95000

115000

135000

155000

175000

195000

0.1 1

viscosity a
output is r
multiple v
flow mete
 
The data 
output fre
the kinem
axis and t
axis. 
  

As illustra
The data 

into smart
temperatu
during the
 
Unlike the
turbine flo
output is n
care must
process. S
defining th

echnology, Inc

FTO-3 Sapphi

0.2 0

Flow (GPM)

FTO-3 Sapph
0.01 to 0.4

10 1

hz/cst

and changing
required. To u
iscosity calibr

er.  

is then proce
quency from 

matic viscosity 
the correspon

ated, this data
from this curv

t electronics t
ure change in
e flow measur

e very linear 1
ow meter, the 
non-linear. Du
t be taken wh
Special attent
he kinematic 

c.  | Tel: 480-2

ire Pivot

0.3 0.4

)

hire Pivot
4 GPM

00 1000

g density if infe
utilize the UVC
ration is perfo

ssed and plot
the flow mete
of the data p

nding K-Facto

a forms a coin
ve can be pro

to compensat
 viscosity and
rement.  

10:1 flow rang
Omniflo® flo

ue to this non
hen using the 
tion should be
viscosity of th

240-3400 | ww

0.5

1.03 cst

5.06 cst

19.34 cst

10000

1.03 cst

5.06 cst

19.34 cst

erred mass 
C data, a 

ormed on the 

tted as the 
er divided by 
point on the X 
or on the Y 

ncident curve.
ogrammed 

te for the 
d density 

ge on an axia
w meter 

n-linearity, 
UVC 
e taken in 
he fluid being 

 

ww.ftimeters.

t

 

l 

mea
unde
along
Tem
oper
deriv
visco
mea
mete
used
calcu
�

App
UAV
UAV
accu
appl
serie
GPM
for fl
picko
com
pack
indic
outp
analo
 
Sate
The
for e
in sp
picko
temp
max
picko
oper
to -2
rang
 
Sum
The 
low f
conf
need
aero
sma
temp
mea
conf
a hig
can 
visit:

com 

asured. The ki
er test is prog
g with a corre

mperature is m
ration and a k
ved from the d
osity data is t

asured freque
er to determin
d for the volum
ulation.  

plications
V Fuel Cons
V’s become sm
urate fuel con
ications for m

es is capable 
M (0.4 PPH), i
ight applicatio
off to linearize
pensate for te

kage will prov
cation of fuel c
put data can b
og (4-20ma o

ellite Thrust
FTO series fl

extreme tempe
pace applicati
off configurat
perature rang
imum flow ra
off and ball be
rating tempera
260°C to 150°
ge due to the 

mmary 
Omniflo® tur
flow liquid or 
figured in man
ds of many lo
ospace indust
rt pickoff, a ve
perature com
asurement sol
figuration sele
ghly effective 
be accomplis
:  www.ftimet

WH

inematic visco
grammed into 
esponding tem

measured duri
kinematic visc
data. The kin
hen divided in
ncy from the 

ne the K-Fact
metric flow ra

sumption – 
maller and mo
sumption dat

mission succe
of measuring
in a compact,
ons. Paired w
e the calibrati
emperature v
vide an extrem
consumed in 

be configured 
or 0-20ma) or

ter Fuel Co
low meters ca
eratures that 
ions. The ball
ion has an op

ge of -185°C t
nge ability. U
earing configu
ature range c
°C with a mor
use of the ma

rbine flow met
gas applicatio
ny different w
w flow applic
try. Utilizing th
ery compact, 
pensating low
lution is availa
ections to mee
robust low flo

shed. For mor
ters.com 

HITE PAP

osity of the flu
the electroni

mperature. 
ing 
cosity 
ematic 
nto the 
flow 
or 
te 

As 
ore efficient, 
ta is critical in
ss. The FTO 

g down to 0.00
, robust packa

with a microLin
ion curve and

variations, this
mely accurate
the UAV. Flo
as a frequen

r CANbus dig

nsumption 
an be configu
are encounte
l bearing, RF 
perating 
o 150°C for 
sing a magne
uration, the 
can be expand
re limited flow
agnetic pickof

ter is designe
ons and can b

ways to meet t
ations in the 
he new micro
lightweight, 

w flow 
able. With pro
et the applica
ow measurem
re information

4

PER 

uid 
cs 

 UAV 

01 
age 
nK 

d 
s 
e 
ow 
cy, 
ital.  

– 
ured 
ered 

etic 

ded 
w 
ff.  

ed for 
be 
the 

LinK 

oper 
ation, 
ment 
n, 

4 


