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Technology & Function

The adhesive JuSyS® Standard Tube Wall Protection System has been continuously successful
in over 75 boilers for more than 20 years.

JuSyS®Standard consists of tiles made of nitride-bonded SiC which are fixed to the tube wall
by heat resistand metallic anchors. The tube wall tiles are so constructed that each tile is on one
retaining bracket. There is SiC mortar between tube wall and JuSyS®Standard tile.

JuSyS®Standard provides decisive advantages:

>>

>>

>>

>>

>>

>>

The system, consisting of
e uninterrupted volume, simple tile geometry, no groove or recess
e stressless fastening on the top of the tile

Solid tile fixing:

e each tile is fixed by two retainers

e each tile is on one bracket

e movement/forces of one tile are not transferred to other tiles

Forces due to the tube wall movement are transferred via the soft mortar in a ,damped”
way onto the tile system

High oxydation resistance through the use of high-purity SiC base material
The SiC tile is a pre-manufactured mechanically pressed shaped part having a considerably
more homogeneous structure than the hand-applied SiC mix and therefore very good heat

flow coefficients.

The higher surface density in connection with the lowe porosity values reduces the slag
deposits to a great extent.



JG

REFRACTORIES

Tube Wall Protection System

JuSyS®Standard

Detail Tube Wall Tile

Tube Wall tile
e.g. KRW 75/57-01

Detail retainer

Retaining stud Welding part
e.g. SHRW-02 e.g. SHRW-01
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Installation examples
KVA Bern, Switzerland

Installation of JuSyS®Standard tube wall
tiles and holding by means of retaining studs.

Sealing of expansion joints with ceramic fiber strips
when the tiles are installed.
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Application examples
ZMS Schwandorf, Germany
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Application examples
ASN Nirnberg, Germany
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Application examples
ZMS Schwandorf, Deutschland
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Heat Transfer Calculation

Heat transfer

The following Heat Transfer Calculations for the adhesive Tube Wall Protection System JuSyS
Standard apply to the new condition of the refractory lining without contamination of the sur-
face as well as to the operating condition of the refractory lining with a surface contamination.

The calculations are based on the following parameters:

Combustion Chamber Temperature [T;]: 1.000 °C
Tube Medium Temperature [T_]: 257 °C
(depending on the boiler pressure stage)
Heat Transfer Coeffizient [oy]: 100 W/m2K
Heat Transfer Coeffizient [o,]: 10.000 W/m2K
Surface Contamination: 5 mm Coating/Slag

Heat Flow direction
hot face ——— = cold face

Temperature

corwection
innex

Medium 1
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Heat Transfer Calculation

Client

Project
Component / Part
Calculation Model

Ambient Conditions

Ambient Temperature

Wall Temperature

Heat Transfer Coefficient
Calculation Model

Air Speed

Radiation Coefficient

Sun Radiation

Diameter

Heat Flow Density through Wall

Wall Construction

Material
1: +51107C  SiC brick

: Tube Wall Tile JuSyS Standard
: adhesive with SiC mortar
: Tile system without surface contamination

: Plane vertical Wall

Inner

1000
394
100

manyal

G0603

2: +MK100P refractory mastic

3. +5T0425  steel

Ti 1000 T

Temperature Diagram

Cond.
Factor

Quter

257
263
10000

B0603

Thickn.

mm
27

36

Unit

T (Input)

T (Calculated)
Wim?K)

m's

Wim?
mm
Wim?

Temperature of
Cond. Layers

Wi{mK) Face T Mean T

26,300 3840 3629

3,951 INg 30

41,332 270.4 266,7
2631

Inzarted tharmal conductivity data represent average values withoul bolerances of dimansaons and fabrication technique. Calculated data can, tharefore, nod
be used as guaraniss dala. Heat bricges such as metallic anchors. joints or similar devices or deposits at the brickwork (fouling factor) andor influence
through surrcunding walls resp. areas have not been taken inbo conssderation in this calculation
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Heat Transfer Calculation

Client

Project
Component | Part
Calculation Model

Ambient Conditions

Ambient Temperature

Wall Temperature

Heal Transfer Coefficient
Calculation Model

Air Speed

Radiation Coefficient

Sun Radiation

Diameter

Heat Flow Density through Wall

Wall Construction

Material
1 +MKSSTA contamination
2. +81107C  SiC brick
3 +MK100F refractory mastic
4; +5T0425  steel

: Tube Wall Tile JuSyS Standard

: adhesive with SiC mortar

: Tile system with surface contamination
: Plane vertical Wall

Inner Outer Unit
1000 257 T (Input)
798 259 T [Calculated)
100 10000 WI{m?K)
manual manual -
m's
Wim?®
mm
20248 20248 Wim?
Cond. Temperature of
Factor Thickn. Cond. Layers
mm W/HmK) Face T Mean T
5 0204 T97.5 5556
27T 28,300 3028 292 4
4 3936 282,0 27,8
5 41,484 261,85 280,2
41 259.0
Temperature Diagram
Ta 25T C

Insarted thermnal conductivy data reprasent average values wihou! tolerances of dimansions and fabrication technigue. Calkculabed data can, therefore, not
be used as guarantss data. Heat bridges such as metalic anchors. joints or similar devices or deposits at the brickeork [fouling factor) and'or influence
through surrounding walls resp. areas have not been taken into consideration in this caloulation.
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Technisches Datenblatt / Data sheet
JUBRICK S1 107 C

| Aligerneine Eigenschatten / General propertes |

ROHSTOFFBASIS Siliciumecarbid
Raw material base silicon carbide
BINDUNGSART: keramisch-nitridisch
Type of setting ceramic-nitride
ROHDICHTE 2,70 gfem®
Bulk densitiy +1:0,07 gfem?
DIM EN 883-1
CHEMISCHE ANALYSE: SiC T1.00- 79,00 %
Chemical analysis 8N, +51,0N, 18.00- 26,00 %
RFA Fasy 0,50 %
5i metall. = 0,10 %
MAX. ANWENDUNGSTEMP.: 1150 T
Max. service temperature
POROSITAT (OFFEN): E 14.0%
Porosity (apparent)
DIN EN #83-1

| Physikalische Eigenschaften / Physical properties |
IRREV. LANGENANDERG.  REV. THERM. DEHNUNG KALTDRUCKFESTIGKEIT WARMELEITFAHIGKEIT

Irrev. change of length Rev. therm. expansion Cold crushing strength Thermal conductivity
DIM 51045 DIN EN 2893-5 EN 99315
190.0 - 250,0 MPa

400 T 0,18 % 26,300 Wimk

600 T 0.27 %

800 T 0,37 % 19,000 Wimk
1000 T 0,46 % 17,400 WimK
1200 T 16,900 Wimk

| Weitere Eigenschaften / Furiher properties |

TEMPERATURWECHSELBEST.: Wasser [ Water. > 30 x

Thermal shock resistance

DIM EM 983-11

Die Dalen sed Durchsc 12 aus Laboruniersuchungen Sae unberiegen den in der Grobkerami produlionsbedinglen Tolsmnzen und stellen kene Zuschenng von Eigerschafien
dnr Ml Afrenndungissegdeniur MHMMEMMMwmmmedemummmwmum
They are subject o the on the prod; in ardinary bca and do not rep a y for the . M sarvics lemperatune:

Apples for cre-sided heating in neutral almosphees withoul coreding agents.

"
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Material Data Sheet

Technisches Datenblatt / Data sheet

JUBOND MK 100 P

[[Aligemeine Eigenschaften / General properties |

ROHSTOFFBASIS Siliciumcarbid VERARBEITUNG Vermbreln mit Kelle
Raw material base silicon carbide Application maortar by means of a trowel
BINDUNGSART: chemisch-keramisch KORNUNG: 0-0,5 mm
Type of setting chemical ceramic Grain size
ROHDICHTE 110C 2,00 glcm® MATERIALBEDARF: 2,00 tm?
Bulk densitly Required material
CHEMISCHE ANALYSE: SiC 87,00- 90,00 % ANMACHFLUSSIGKEIT: sishe Bemerkungen
Chemical analysis A0, 300- B.00% Mixing liquid see remarks
340, 500- B00% ANLIEFERUNGSZUSTAND: 2 Komponenien
Fe,0, - 0.50 % Condition at delivery wo-components
MAX. ANWENDUNGSTEMP.: 1500 C HALTEBARKEIT: 24 Monate | months
Max, service temperature Shelf life

| Physikalische Eigenschafien / Physical properties |

IRREV. LANGENANDERG.  REV. THERM. DEHNUNG KALTDRUCKFESTIGKEIT WARMELEITFAHIGKEIT
Irrer. change of length Rev. therm. expansion Cold crushing strength Thermal conductivity
200C 3,900 Wimk
400 C 4,000 WimK
600 T 4,000 Wimk

|__Woeiters Eiganschaflen / Further properties |

BEMERKUMGEN:

Remarks
Anmachfiissigkeit: 1 Kanister MK 490 B (MK 408 A) / 1 Sack Trockenmehl + max. 3.6 | Wasser
Mixing liquid: 1 jug of MK 450 B (MK 408 A) /1 bag of dry flour + max. 3,8 | water

Die Daten sind Dok aus Labor wngen. Sie g r}mmnanu. P ktior Ti und sielen keing Zusichenung won Eigenschaften
dar. Madiraly Arvwendungelemparatur, Angabe gil e tigar E 1 il chie b Emfl 1 Thosay data are rrupars waliss feom b saminaton.
Tmamwmummmm1umnm-mw&mwmmwnmm&nunﬁ ATl L

Appies for ong-sided haating in neuiml aimosphsns wishou CoMDshe Bgenis

12
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References

The adhesive Tube Wall Protection System JuSyS®Standard has already been
successfully installed in a large number of plants since the year 1986. In numerous
furnaces throughout Germany and in other European countries we accomplished a
surface of more than 30.000 m? of installed tube wall tiles. To best customer satis-
faction.

We will gladly give you more details & information upon request.

Just talk to us or write us.

Jinger+Grater GmbH
Robert-Bosch-StraB3e 1

68723 Schwetzingen

Germany

Phone: +49 (0) 6202 944 0
Fax: +49 (0) 6202 944 194

jusys@jg-refractories.com

See our website for further information:

>>  www.jg-refractories.com
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