NICO TECHNICAL LEARNING SERIES

G NICO

asliojgli Ciziis lSa5 C1Spb

Zhaw e8> 9 Cuusz ()1]) piwabaw

XS0 (532565101 yulai Y9 Iy vjo

Level g Distance «Echo U Radar ggo JLwl jl

How Does a Radar Level Transmitter Work? Fundamentals of

Non-Contact Radar Level Measurement

(532565l 8.3 : Level g Distance Echo U Radar zgo Jlw)l jl (Radar Level Transmitter) (,lsl) giwpdaw S Jool

Oluwlxo ygu Full g Empty youwldlS ¢ Foam (Nozzle (Beam Angle (Dielectric Constant «slw ¢bj; o FMCW

NICO Radar Level Transmitter
Non-contact level measurement

Cable gland (electrical connection)

Enclosure and electronics

Process connection (flange)

Horn antenna

Product photograph, background removed; not redrawn.

SaigiSIl dlaaze g S 305 (=ild (530148 JUuasl Horn Antenna :NICO (g)lsl) s jieuslyi — | JSuib

Lol eyl Igio prbus ©S3b Aaw 0yLouis

November 2026 — 1Fod LI LEVEL 1 Rev00 NICO-EDU-LVL-L1-004-FA

nikaansanat.com Gleoygls cuzino S Sy



DEVEDF RADAR LEVEL TRANSMITTER FUNDAMENTALS 333 )lil 8 Uhjgel acgazo

&ilo glas)l (Radar Level Transmitter b )]y o jiouilys «g)ldly sinauilys Jod 1)L 3) 6)1d)) iwabaw
Zhw Croun @ Gubliseg yiSIl 2go Sy piRe QUL jl oBiuwd 3850 651l OT b ywlad g w9y |y elo b
Level Guw g 3510 wawd @y 1y (Distance) phuw G 595 dbold ol (59) jl (aiSe bl |y of QUL Xiuwyd 0
229 8 U989 S YL BEL uige (G295 il PSS g2iily Gy Lesol) al . ASGe amwlae |y

AD(0 ZWOGT EIBAEIE |) 6)um) (paod iy Wsleo (g 9 6D Ayl izuo )5

:uwilgi dudlgS Leisl)y ol asllao jl Gy
> xuogi |) Reference Point (yiuds g Distance g Level wglas .1
g |) DCS L PLC G Antenna jl (g,uS6;lasl 8yusx; .2
22850 ) Gl Givg) b o wolds g alslee gy |) FMCW ool .3
.05 |a> eo jl |, False Echo ¢ Useful Echo (Echo .4

;2 1y Build-up ¢ Condensation Foam 51> glos;lw [Nozzle .Beam Angle (Dielectric Constant il .5
S S5 4-20 mA 9,5 @ |, Full Calibration g Empty Calibration .6

S 2ol |y b 1ol 855y puly blé Hguai i .7

Reference Point g Distance Level 1

azT 3o |y £l ol Losdiame (615l 6w il 6adiiiy =i lno Su 5l b 5o S 5l Jluw glas)l (Level) adaww
Gl 35l e b g Miuws HlwSy e 95 ¢l .l Distance gy Jw zhuw G Antenna dlolé 5,5 0 o5l
Glre dhnds Sy @ (JyaS gl dgde b Distance e b ahw iy g ded0 @S Distance g),0 Vb xhw

.zl jLs (Tank Height) ahss plas jl ¢35e glas)l a5 g Reference Point ol a5 <l

2/16 dxiwo NICO-EDU-LVL-L1-004-FA | Rev00 B85 Il L6 Lol dcgamo



DEVEDF RADAR LEVEL TRANSMITTER FUNDAMENTALS 333 )lil 8 Uhjgel acgazo

Reference Point

'y 4
Distance d
) 4
""" A7 7| Tank height H
Liquid
Level L
,,,,,, ) AU — A

Ref. point to bottom: H=d + L

Reference Point a; s Tank Height ¢ Level ([Distance glocuaS o gilo pdauw «(J3U (69) 6)15]) jpaeuilyi (e — P Y

was i Reference Point dlold H g gole glas)l L o3gui0 (5345651351 gole paw U Reference Point jl d dold ¥ Jsuiv >
|, Reference Point .cuuwl saol (g3ac Jlio yindw 53 g P JSuib 53 d3iue po @ 1) aw ol aS gloslw dbyl) .l (yj5e

294 03193 Jw vl jl Al J3o 3 (gl g USHe Ly siwd (8 &Sy 55 exjlw

High level Low level
m @ m @
i

e .

>

>
<

>
>

d+L=H:thei es d; level is calculatedas L=H - d

H = distance from the Reference Point to the tank bottom

cuwl Tank Height glas oyl ggeze 9 Lo Gl Level g (iulidl Distance xbuw 38 b b :Level yly )5 Distance — ¥ s

s Level (Jsleo Distance — NOTE
9 ©9xwlpdS b dguin0 630 «adwn Wyguoay DCS L )Siulas (g9) aS (g3ac .l aliold (g)lsl) yiaauslyi Sy pls 29,5
oliil eo Level wgd 5)lg oliuil Tank Height L Reference Point )31 t«cuwl oxd aislw Distance jl Los wlio

-3940

3/16 dxiuo NICO-EDU-LVL-L1-004-FA | Rev0O B85 Il L6 Lol dcgamo



LEVEL 1 8295 )lpl 9 Ljgel acgoxo

flunz ()] xbuw yisewslys 2

b b ligog istl JUSuw Antenna .cuwl (Non-Contact) Gwled ¢e (535611 o Sy (g)ldl) zbuw yinauslys
ol @ (Echo) LUjL 590 CUL O jl (s 9 duye b @ 595 o 3> JUSw ol w0 Vb )lowy doluwy
Glashd zuo ez AS e aulxo |y aAbold LidL)d g Lyl JUSw dulie jl 6B Suigysll g 33,50 Antenna
aS 313 Sy dzhd g Cuwl azgi 390 j5 Shhs L 0)S wxiumz 0> Olale Gy s e Jlw 3l
38 (Swigsdl dhameo jl Bleyle ol Lol gloginsy adue glis ) NICO g)lsl) el yolb | JSub .30k 63guyd
.Horn Antenna g =8 (g3l JLail (oS

Dielectric Constant) e J31> Juxo g 65lo .Chums «Cydgize gud (9w glize a4 «wled Ggu» aS A6S azgi
O gy slo sy 25,1380 il ECho wudsS (g9, oBiuws wuai g Nozzle dwais (LIl gloojlw ¢, (Foam

S0 Wy R PHEe b )3 ) Jelge

63250511 3yuz; 3

Radar Antenna Radar Signal Product Surface Echo
A\ 4
Distance Level 4-20 mA / HART PLC/DCS

The instrument measures Distance; Level and the output signal are derived from it.

DCS U PLC @ 59,9 g JUiazws L 4-20 mA >g,> G Antenna jl g,l>l, Lg):so)'bﬂ é).m) — F s

) dgde aislw Distance ¢l jl g 3350y ECho wuwye adaw a4 JUSauw give g9, Antenna Radar jl o).
ol Wi | ol puowwls g dgdz0 Juaws Level ey Full Calibration g Empty Calibration U Distance asy al>yo
Echo jl :3g: 3)lg 0yumsj (il ddl> yo jl Mlgiue Uas o250 DCS L PLC @ HART aiilbe JUusws bls)l b 4-20 mA

UpisS e Caawydb oo Gwlido U oloul

4/16 d=ao 8295 ,lpl L8 jgel acgaso



DEVEDF RADAR LEVEL TRANSMITTER FUNDAMENTALS 333 )lil 8 Uhjgel acgazo

odlw ybj; & FMCW 4

) LS e esdlaiwl (Frequency-Modulated Continuous Wave) FMCW g, jl )30 )15y looyimonilys 5l (g)buw
29b% 9 Z2)¥idy 0ligS ilej 85k Sy )5 T Jelun a5 b diwwgry IS Xiuuydes oligS Gl ol gy ol
oSiwd wae o2l o .D)KL,O oloj S ‘J);U,o).) 9 w0 éb.w 8] dl.xiuw o2 UASg .(Sweep -.SJ) S9)~ VU (:ab.w

)15 @gles Wyl JUSauw glakazd xolug b Sy JUSaw Mol (yuy il 6315 5 1) 395 Aol

A longer echo delay gives a larger frequency difference, which is converted to distance.

Transmitted sweep

.
Frgfiuency difference

{beat frequency)
Received (delayed

Frequency

Antenna

Time

S Jo3wi Distance ay aS soluw WMl g sl U LSy JUSaw (Jw)l Sweep :FMCW ogga0 — & JSub

Cuwd @ |y abold BWS (il (6,25651351 b 6w el 155,530 doluww WISl g yii ).a.:>i.1 Al )9 xbaw Az
w2 (Time of Flight) cuiSpgens; ¢lo; P 62565121 isy owdb o9y L FMCW as el ¢yl pgo &S5 3910
9 U.u)b).; Pﬁg)gi” Sweep slass 9 Jolwy .cuwl Woldsio dLS.A.uU LSJQU“Q B9 2S e odlatwl ).A.'>TJ 9 Echo il 93 o .
9500 0315 T (gl Ll dae diw ¢l ) g XS Lasiiv Jie o 8a5jlw |) >

fCuuwsz> Echo 5

oo

L Product Echo (l a) ¢ cuwl Jaaze adauw UL oyl I Su s 53550y Antenna a; aS cuwl UL 4o Echo
W gljes po Ginle)S JugS b pjes (Il dgl by Nozzle (ize §lgud jI LUjL g0 aiaS Useful Echo
351 ‘oLi False Echo .x.uTUo ol > 5l aS aiwlgsU (glaulil '33)§k:‘°):’ olSiw>

5/16 =i NICO-EDU-LVL-L1-004-FA | Rev00 B85 Il L6 Lol dcgamo



@485 )l i Yijgel acgazxo

LEVEL 1 RADAR LEVEL TRANSMITTER FUNDAMENTALS

_ i
L ) .
[ ﬁ[ l] Product Echo
n
n
Ladder [\
) L
1 1 °
[ 2
o £
‘: |‘ Pipe @ False Echo
! \ 2 (ladder)
i y 8 False Echo
! b (pipe)
Antenna

Distance from the Reference Point

The strongest echo is not always the product surface; fixed reflectors create False Echoes.
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hydrocarbon-like liquid: weak reflection
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more energy continues
into the product

Same instrument and distance: the reflected signal depends on the product's electrical properties (conceptual, not to scale).
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Wide beam

The beam reaches the wall: unwanted reflections
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