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Moisture Measurement of Cheese
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Harrer & Kassen GmbH

Founded in 1996
More than 25 years experience with microwave instruments

Development, Production and sales of on-line microwave
and NIR process control instruments

Development, Production and sales of NIR laboratory
instruments



Moisture measurement with microwaves

and phase shift of the received signal, related to the original signal are an

expression for the water content of the product.

The microwave measurement is very stable and it has a quick response to
product changes.

H.0

Conditions for a successful measurement:
The product contains NO SALT and there is NO METAL between the
antennas!



Measurement principles for moisture measurement:
Reflection / Transmission

Reflection measurement atthe  Transmissions signal passes Reflection measurement at the
surface of an in-homogenous through an in-homogenous surface of a homogenous product::
product product:

homogenous

For a reliable mosture measurement of cheese blocks only the transmission
measurement is suitable. Within a cheese block the moisture difference could be
up to 1,5%.



Attenuation (Loss of sighal power)

Attenuation

- While the signal is propagating through the product the
am signal amplitude decreases. It is attenuated.

- The attenuation is influenced by many different product
properties.



Phase shift
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- After the signal has passed the product the phase shift
related to the original signhal has changed (green wave).

- The phase shift is measured in degrees and has a range
from O to 360°



Measurement setup

HARRZR
KASSEN|

- - - '

W=43.11 H=121.1 RN9 MAI &>

S & &>




HK1 Mc Installation example 1
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Application: Semi hard cheese production




HK1 Mc installation example 2/3

Applikationen halbfester.'hShnitt-, Schnittkaseproduktion



0/4-20mA output signals

Output #1: Moisture of the actual measured cheese block.

Output #2: Averaged moisture over n cheese blocks.

Output #3: Height of the actual measured cheese block.



All measured values are also available at a serial
interface (RS232 or RS485).

oml: Measurement data string for or

Com2: For the HK Remote Key Pad or for a PC based remote
control software.

The two interfaces could configured independent from each
other.



Calibration

accurate sampling and analysis of the calibration samples.

It is good to have many calibration points, but it is more
iImportant to have the calibration samples well distributed
over the entire measuring



Sampling for calibration

Production Laboratory

Min 3 samples per block
(e.g. SEESAND Method)

Raw data measurement HK1 Mc + ‘ ‘ ‘

Average of Average of the particular samples.
10-15 measurements per block

I_’ Regression : I

Calibration coefficients




Calibration sheet

HHARHER| Harrer & Kassen GmbH

“ KASS=ZN Am Heschen & D-75328 Langenbrand Germany

% TS Cheese Calibration HK1 Mc

General Information

Product/ System Parameter

Start Calibration Parameter

Company: |Demo Company Eeltspeed 0,20|misec Reference measurment done:|26.11.2008 |date
szer: |Demo User Distance D T.5lcm FHeference Attenuation: 17,3108
Date:|02.12.2008 Delay Cycles: 4 Reference Phi: 208 ,2|PHI
Calibration Mo: |1 Size of cheese; 45 Olcrm Initial AO: G022
Cheese type:|Edamer HAverage height of cheese: 120,00 {mm Initial A1: 01000
Comment: |Block Cheese Average Lab value of cheese: 53| TS Initial Measurements per cheese: 14
Input Calibration Data NEW Calibration Parameters
Data From Production Data from HK1 Me¢ New Values AD= 59 46 Al=0,1223
Mr| Date f Time Lah Height (H] | %TS (W) A A1 MNew % TS| Deviation Standard Deviation= 0,39
110212 2008 09:45 52 53 120,00 52,34 Al 0,084 524 013 X
202122008 10:08] s230]  11900] 52,08 B0 0084 52,18 0,12 Calibration Ro=0.8528
3|02.12.2008 10:159 51,93 119,00 21,76 G0 0,024 21,75 n1a &3 o
4[02 12 2008 10:200 53,16 120,00 52,84 Al 0,084 83,13 0,03 g2 +
8|02.12.2008 10:28) 5226 122,00 53,01 1 0,084 53 -0,74 o4 __,,--""ﬂ
B|02.12.2008 10:45 5248 122,00 02 B2 G0 0,024 8243 0035 :.—. r“ﬂ ”
T|02.12.2008 11:08 53,18 122,00 53,31 Al 0,084 83 .44 -0.26 . L |
8|02.12.2008 11100 53,83 118,00 52,81 R0 0,084 53,28 055 - .#"'"f":
8102122008 1114 5310 123,00 23,20 G0 0,024 03,08 0,01 ,..-—-"'x i
10{02.12.2008 1184 51,81 122,00 52 66 G0 0,024 82 49 -0 68 o
1102122008 1221 52 86 113,00 82,27 R0 0,084 825 0,36 e 10 . ' 0 . 10 15 -0 2
12(02.12.200812:53 5306 119,00 03,07 G0 0,024 03 BB -0.60
13(02.12.2008 13:11] 52,89 118,00 0247 G0 0,024 22 .89 0,00
1402122008 13:19 5348 122,00 53,14 R0 0,084 53,19 024 % TS
15(02.12.2008 1329 53,25 118,00 3,M G0 0,024 83,77 0821 &y
telozpoome Te 11 Gsq tzio0| Gar| oo 0w sads 016 A A A




yscontrol“ of rennet cheese production

Milch

Reinigen, Entrahmen, Pasteurisieren
Einstellen des Fettgehaltes mit Rahm

_ Molke

Fertiger

absaugen

Erwdrmen und

Erwdrmen
Waschen

,Brennen*

Bruch-
Puffertank

Abtrennen der Molke

Formen des Bruches

Pressen Pressen

Presseinrichtungen

Casomatic

Qualitat

Fertiger Dosierung

ETE

Dosierung
Vor-
pressen I

Bruch-
bereitung

Portio-
nieren

VO-H>»rcCce®x»OX

Formen

Salzl)ad 0,5 I 3 Tage

v oy

Reifung mind. 12

Reifung mind. 5

Wochen Wochen
Hartkase Schnittkase
Emmentaler Gouda

Chester Edamer

Parmesan Tilsiter

\4

Reifung mind. 3
Wochen

Halbfester
Schnittkadse

Butterkase
Edelpilzkase

v

vy v©
Reifung mind. 1
Woche

Weichkése
Camembert
Romadur

Zielwert TM

Nach Salzbad
z.B.54,6 %

Sollwert t/

Y

54 RegAb

Istwert TX

Zielwert TM
vor Salzbad
z.B.52,4%




Customer benefit

Reliable moisture display for the whole production, while measuring every single
cheese block.

Reliable cheese height display for the whole production, while measuring every
single cheese block.

Measurement of moisture and cheese height in real time.
Based on the measurement results, the cheese production could be optimised.

Creation of auditable batch, production or customer oriented statistics.

Reduction or elimination of periodic laboratory analysis for pro

Raw material savings by optimising the production process.
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Trend graph showing problems at the press
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Maintenance

After cleaning the line, the laser should be cleaned with a soft
towel.
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Thank you

For your attention!

Harrer & Kassen GmbH
Managing Director Dr. Dipl. Ing. Horst Harrer
Am Heschen 4-6
75328 Langenbrand
Germany
Tel.: +49 (0)7084/9248-0
Fax: +49 (0)7084/924829



