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1. SCOPE 

This document gives few tips for usi ng and installing ng, configuri
MonoScan® device in an effective way. The MonoScan unit is applicable 
for level measurement of ids and liquids (including open channel  both sol
fl a s re relevant for these applications. Although all ow) nd all tip  a
mentione  could bed tips  found in the MonoScan User Manual as well, in 
here we elaborate and emphasize more r  what is a good  to illust ate
installation. 

 

2. OBJECTI ES V

• Familiarize t e with ta ht configuration techniques.  he us r nk heig

• Familiarize t e with S a  ance option.  he us r c n Dist

• Familiarize t us rhe e  with MonoScan installations via pipes. 

• Familia h  us r ration mo e se . rize t e e  with ope d  tting

• Using Mo on Sc na  for open channel flow. 
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3. SETTING TANK ALUE  HEIGHT V

Ta k he ht epr nts th nce tween thn ig  parameter r ese e dista  be e transducer 
and the bottom o   Therefore tank height is the maximum f the tank.
distance tha wo sured in  sp cific application. t uld be mea a e
In most c e parameteras s, this  is defined by simply    checking the tank's
diagram or based o le e. This knowledge is usually an n prior know dg
assu  t a e  easurement thmption no  r al m at will define e t own  wh ther he kn
value is tr a ateue or ccur . 
 
The Mo on Scan unit measures the distance from the transd  the ucer to
surface level (d) and calculates the level (L) by kno dvance the  wing in a
tank he  ollowing formula: ight (h) using the f

L=h-d 
An e  configuring tank height rror while will cause an erro  calculated r in the
level. 
 
Another problem may occur when the tank is empty, or almost empty. 
If the m d an the tank height, the easure distance is higher th MonoScan 
will display ‘EEEE’  message. This indicatio not be sufficient for n might 
so he users. me of t
 
Let us e xamine the following example: 

- A tank height defined as 8 mete  rs (26.2ft). 
- The measured distance is 8.05meters (26.4f As a e the t).  r sult, 

MonoSc na  will display ‘EEEE’ since the measured distance is higher 
than the t e this is wrong. ank height. Of cours

By measuring the real v a hat the real alue of t nk height, one may find t
tank height i m 26.2ft) but 8.1 meters (26.5ft). In such a s not 8 eters (
case the distanc  as m ee easur d by the MonoScan is correct and a level of 
5cm (1.96ft)  d layed.  will be isp
 
From the above, it is cl at for an efficient installation it is better to ear th
verify  measure the tank height parameter.  and
T e t way to do so is to use the he b s MonoScan as a measuring tool.  
 
So d T recomm n installili A ends that upo  ng the MonoScan, th k e tan
will be empty. 
 
When the tank is empty a maximal distance from e tr  to the  th ansducer
bottom of the tan e s  This measured value   k can b  mea ured. is the real
actu e   is t pa ameter that should be entered in Pr.2 al tank h ight and this he r
(tank height para r). mete
Note that Pr.2 default v lu  i n  a a e is the max mum ra ge supported for 
specific applica r to Appendix A). tion (refe
 
!  To conclude, use the MonoScan in its default configuration to measure 
the real actual i y installing the  tank he ght b Mo on Scan when the tank is 
empty nd th n measure the real va e  m a e lu  from the transducer to the botto
of a e e red in Pr.2.  the tank. This v lue should b  nte
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4. U ING S E OPTION S CAN DISATANC

Scan distance  on  f e t a n is e o  the most important f a ures avail ble i
th oe Mon Scan and we strongly recommend using is e th  featur
du nstallation process. ring the i
 
The measured distance b e tretween th ansducer d the level surface is  an
m e ustic pulse that easur d by an aco is the tra ucer and is  emitted by  nsd
b ack from the level surface. The time interval measured between ounced b
the d and time the pulse was emitte the tim  it w ived back,e as rece  
multiplie nown sound velocity of the media, reflect the d with the k
measured distan . is all true as long as the acoustic pulse is ce This 
bounced back from the level surface. Howeve som nk r, in e cases the ta
may cont more obstacles thain one or at might cause interferences in the 
way of the acoustic pulse. These interferences are also known as ‘false 
targets’  since the acoust s bo om these obstacles reflect a ic pulse unced fr
measur m nt th ent from the real level surface and is actually a e e at is differ
wro l ) measurement. ng (fa se
Scan tance locates obstacles that create ‘false targets’  and false  Dis
measureme ts, pping the tank and defining whether a n by ma
measurem  is real (true) or not (false). ent
 
Scan Distance s operated from function Pr.3 in the  i MonoScan menu. In 
this mode th d lay ‘00SE’ which indicates that the  e unit will isp MonoScan 
is now searching rferences.  for inte
When the ac u  will bounce from a target (any target) the oustic p lse
MonoScan will display the distance measurement corresponding to the 
first et located in the tank. The user now needs to determine whether  targ
this measurement represent a real target o e one. r a fals
In case the measured distance represents a false target, th hould  e user s
pre s <Nxs t>. In return the MonoScan will save this target as a false 
target nd will et. a continue to the next targ
In case the measured distance repres n r e user hould e ts a eal target, th s
press <Ent>. In re  turn the MonoScan will exit from the Scan Distance 
mo eturn to its regular operating mode. de and will r
 
The MonoScan is capable of storing up to four interferences located in the 
tan . After storing four e ik interferenc s gn emory act as FIFO (first als the m
in first out), th gnal will e fifth si  erase the first signal and so on. 
 
The only question left is  n determine whether a how the user ca
m surement represent a real target or a false one. ea
 
Soli o ds that when installing the MonodAT rec mmen Scan, th  e tank 
will be empty. 
 
When the tank is empty all interf e e sed therenc s ar  expo to e MonoScan 
(wh n th is not emp urface evel an cover some of these e e tank ty the s l c
interferences). Moreover, we know what e measurement to expect!  distanc
When the tank is empty, the only legal nc  measurement value dista e
shoul o e at equals the tank height parameter, as entered in d be the n th
Pr.2. 
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Let us examine the entire Scan Distance procedure wi an e: th  exampl
MonoScan d vi i  ed above an empty 8.34m (27.3ft), tank ready e ce s install
for Scan Distance 

1. Verify that the a k mt n  height para eter (Pr.2) is corr c explained e t, as 
in chapter 3. 

2. Acti can Distance by selecting Pr.3. vate S
3. The MonoScan will display ‘00SE’ indicating it is mapping the tank. 
4. Assume a distance of “1.2 t) is r few 43m”  (4.04f displayed afte

seconds. Since t e ta empth nk is y we expe  a valu  of ct to see e
8.34m (27.3ft), therefore this measurement reflects e target.  a fals
Save s N is w ave the this interference by pre sing < xt> key. Th ill s
interference in the Scan Distance table and then will continue with 
the in e est. terferenc s t

5. The MonoSc na  will display ‘00SE’  indicating it is continuing 
ma  the vessel. pping

6. Assume a distance of “2.5 t) is r few 63m”  (8.39f displayed afte
seconds. Since t e ta empth nk is y we expe  a valu  of ct to see e
8.34m (27.3ft), therefore this measurement reflect e target. s a fals
Save s N is w ave the this interference by pre sing < xt> key. Th ill s
interfe e c  Scan. r n e in the

7. Always mo umber of intenitor the n rference ou e in the Scan s y  stor
Distance table. If there are more than four int es you will erferenc
need to ons r ther solution - lik  hc ide o e t e SmartScan unit that 
support  8 interferences or installation via a pipe (refer to the s up to
next chapter for mo m tion).  re infor a

8. Assume a distance of “8.331m” (27.3ft) is i  the tank displayed. S nce
is empt  s e a alue of 8.34m (27.3ft) however, the y we expect to e  v
deviation between the measured distance and th sue known mea red 
ta ight is within the accuracynk he  limitation of the device. Since the 
mea urement re e ts he rea  measurs fl c  t l ement (the bottom of the 
ta k), ex a t e g nt   result, n it Sc n Dis anc by pressin <E > key. As a
MonoSc na  will return to its regular operation mode. 

 
!  Important Notes: 

• Measurement results can Distance mode are in Distance form in S
(and evel form).  not L

• Always verify wh het er the distance measured ects the real  refl
known leve ring l, conside MonoScan  known measurement deviation 
(refer to Appendix A). 

 
Another interesting qu t will be the estion is wha MonoScan response in 
c se we stored inta erference dista 34m (4.04ft) from the nced 1.2
transducer and the s c  lev nc  i same? urfa e el dista e s the 
The answer to this question is Sca n   that in n Dista ce the Mo on Scan is not 
only h  distan  from the tr ns er to e false , lso storing t e ce a duc th target  but a  
saving an indication e amplitude of the return acoustic pulse.  about th
Assum ng  n when the level will be distanced exactly 1.234m i  that eve  
(4.04ft) from the transducer lly it is almost impossible that it will , statica
return the exact amount of energy as the false targ set (a  different 
materials attenuates  c tic lse r   the a ous pu diffe ently). In this way the

�   Copyright  Solid  Applied Technologies Ltd.Israel at©



________ _________________________________________________________ _ 
          AN0005SM                    Rev: - 1.0                                                                      Page 7 of 11                                 0           

                                               

MonoScan separates between the acoustic pulse bounced from a real 
level and the a ulse bounced from the false target already stored;  coustic p
even if the distanc  i same. e s the 
 
Agai mphasize the importance of n, we e the Sc nc  even if an Dista e test as 
false targe s  be seen, they are often present. Also, we emphasize t  cannot
the import nc  of ac ting th Sca e tiva e an Distance when tank is empty so  the 
all interferences will be located (won’  o d by material surface) and t be c vere
so the user would know what exdistance to pect. 
 
Lastly c  case where , we will dis uss the the acoustic interference located in 
the dead e amine the following example:  zone. L t us ex MonoScan 
standard ange dead zone is 0.60m (1.96ft). In case interference is  r
located in a dista ce n of 0.43m (1.41ft), the MonoScan will be locked on 
this fa e d will ols  target an n t be able to measure anything else. Since the 
false target is located in the dead zone, the unit ecall any legal  will not r
measurement d the  an MonoScan will display a constant “FFFF”. In such 
case the user should know th possible that a false target will be at it is 
located in the dead zone and therefore should no ered. t be consid
Activa  n nce will eliminate this false target. ting Sca Dista
 
!  To conclude, it is always recommended using the Scan Distance option 
with any installation. Scan Distan c a  Pr.3.  During ce is a tiv ted in function
the process the user must i t  d ce er the measured nstruc  the evi  wheth
distance represent a false target (press <Nxt>) or real target (press 
<Ent>). It is highly advised to use Scan Distance when the tank is mpty   e ,
when all interferences are exposed and user exp m ment result ect a easure
equal to nk height.  the ta
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5. INSTALLING MONOSCAN VIA A PIPE 

A use  consider installing the r should MonoScan via a pipe in the following 
circumstances: 
 
1. Increasing  dead zone area: 
The MonoScan has a dead zone of 0.60m (1.96ft) in Standard Range and 
0.25m (0.82f rt Range. In t) in Sho this dis ance the transd t ucer cannot 
separate between the ulse that bounced from the level surface  acoustic p
and the interna v at  transducer. Thus, it is required to install l ibr ion of the
the MonoScan in a way that the measured surface level will not exceed 
this distance from the transducer. In case the lev l e es the  e  pen trat dead
zone, it is recommended t ll the o insta MonoScan a bit higher than its 
original location.  A or that could be to elevate the  solution f MonoScan 
position us ping a ipe. 
 
2. Eliminate close inter s: ference
In cas  interferences d vee are locate ry close e , it is  to the transduc r
possible to eliminate them via a pipe. Measuring via a pipe prov eid s the 
MonoScan a clean environment (clean from acoustic interferences) and 
by at increa e  e th s s th  MonoScan functionally. A pipe is a better solution 
than the Scan Distance for interferences in close  to the  proximity
transducer, as the number of interferenc s n the e  can be stored i
MonoScan is li mited to four and each stored interference slo ce ws the devi
operation.  m  a c ,  pipe is a win-win situation. Fro this spe t a
 
3. Ove bsta lercoming large o c s: 
When ther e interferences caused by large obstacles located inside the e ar
ta ll possible to achieve accurate measurement results by nk, it is sti
inst i  theall ng  MonoScan through a long pipe. When the measured fluid in 
enters the n th  s me lev l as in the tank, the indication pipe a d reaches e a e
re e d by thec ive  MonoScan unit will be accurate disregarding 
environmenta c s and noises. l obsta le
 
Since the variety of pipes is quite wide, Solid AT tested a t a  nd found tha
pipe ith an internal diameter of  w 3’’  nd a l ngth of 1 meter isa e  the 
appropriate solution for MonoSc na . In d n, it is alwaya ditio  s recommended 
to use Scan Distance whe  pipe to eliminate interferences that n using a
may  caused by the pbe  ipe itself. 
 
It ortant to understand that installing the  is imp MonoScan via a pipe 
some times increase the tank height (the distanc  the transducer to e from
the bottom of the tank) and by th r onfigured e efore Pr.2 should be c
accordingly. 
 
!  To conclude, installing via a pipe should be considered in case the 
s e level may penetrate the device dead zone, to eliminate acoustic urfac
interfaces that r e tra e close to th ansduce d to improve measurement r an
of liquids by using a  to overcome environmental noises.  A  long pipe
recommended ipe is with an internal diameter of 3’’ and a length of 1  p
meter. 
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6. CONFIGURING OPERATION MODE 

MonoScan L and O models support two operation modes –  low or high 
dynamic. 
When configuring Pr.6, the use cho namic (SE0) or high r may ose low dy
dynam E1). ic (S
 
The main difference between high dynamic mode and low mi dyna c mode 
is the cessing. In the Low dynamic mode, there is a use of a  statistic pro
sliding average algori e high dynamic mode there is a use of a thm. In th
si erage algorithm. In bomple av t a es the first stage of thh c s e 
m a anagement of the echo’s amplitude (search easurement would be  m
and track).  
 
The following describes the me ment process:  asure
The low dynamic mode is rece  asurements during each iving 20 me
reading. In order to  reading th show a ere is a need of 8 echo n the es, withi
amplitude window. If the e ho i c s outside amplitude range, it would  the not 
be taken into account when calcu ti age. la ng the aver
The high dynamic mode is receiving 8 measurements during e ding.  each r a
In a proper environm e process of calculating the average of 8 ent, th
echoes i e  an calculating 20 echoes and therefore the results are s fast r th
shown ster.   fa
 
It is preferabl  e the Low dynamie to us c mode in t nks ia  with slow activ ty.  
The response time in this mode will be 2cm/min accuracy 0.25% 
Whe nks with r i  fluctuations it is preferable to use n working with ta ap d
High dynamic. In this case the response time  cm/min accuracy  will be 4
0.30%.  
 
In both modes the response time is depend  power consumption.  ed on the
 
 
 
!  To conclude, Low or High Dynamic can be activated through Pr.06 in 
the MonoScan.  is recommended to use these modes in relevancy to the  It
type of process in the tank. Note that these o e t e   m des aff c th time
respo e fns  o  the MonoSc na . 
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7. USING MONOSC HANNEL AN IN OPEN C
FL  APPOW LICATIONS 

MonoScan O model gives the user the ability of measuring the flow of a 
spe me or weir. cific flu
The MonoScan measures the level of fluid in the flume or weir. By 
knowing th type of the flume, its geometrical shape and its e exact 
dimensio rts the level to flow utilizing a set of internal formulas. ns it conve
 
Whe the n using Mo on Sc na  to measure flow in an open channel, the user 
must re t e ffer to h  ollowing notes: 
 
1. MonoScan supports up to nine different types of flumes and weirs, in 

both American and European standards. Refer the User Manual for a  to 
list of supported flum s n r eir dimensions. e  a d wei s and th

2. Refer to the flume and weir raw  In most cases there is a certain  d ing.
distance defined where t e an r should be installed away from h  tr sduce
the flume/ i oat.  we r's thr

3. In case of an open channel application, the tank he rameter is ight pa
the distance between the transducer an  e flume. All d the bottom of th
installa i  introduced in this application note for tanks, are also tion t ps
rele n channel applications. vant for ope

4.  Use MonoScan O  short range, because it has the best accuracy 
available, 1.25cm (0.0 efer to appendix A). Use 4in)! (R MonoScan O 
standard range only are ses where you are forced to install the  in r  ca
tr ns  higher than 5m (16.4ft)a ducer  above the bottom of the flume. 
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APP NDIX A: ACE CURACY AND RANGES TABLE  

Foll  e that summarizesowing is a tabl  the ranges and a supported ccuracy 
for the different Mo on Scan models. 
MonoScan accuracy is 0.25% of maximum operating range (in low 
dynamic mode). As a result, the ranges and measurement deviation are 
as follow: 
 
MonoScan 
model 

Applicati n o Max. Operation 
Range 

Ma em t x. Measur en
deviation 

Liquid 15 m (49.2ft) 47ft) 3.75cm (1.
Flow 15 m  3.75cm (1.47ft)   (49.2ft)

 
Standard Range 

Solid 8.5 m (27.8ft) 2.125cm 6in)  (0.83
Liquid 5 m ft) 1.25cm (0.04in)  (16.4
Flow 5 m ft) 1.25cm (0.04in)  (16.4

 
Short R  ange

Solid 5 m (16.4ft) (0.04in) 1.25cm 
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