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Turbocharger protection instruction
for High-pressure SCR Systems
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Introduction

According to requirements of the turbocharger supplier, for the Tier Il mode of the engine
(SCR-System bypassed) a protection grid has to be always mounted in front of the
turbocharger. The reason is that the turbine stage of the turbocharger has to be protected
from bigger debris flying through the exhaust piping.

In case of a high pressure SCR system an example for debris which could damage the turbine
stage is: Cracked catalyst bricks which get loose as a whole or only parts of it, damaged
mounting equipment of the support for the catalyst bricks, etc...

This instruction explains how the turbocharger protection is executed for Tier |l mode of the
engine on the engine side. Also recommendations are shown how the protection of the
turbocharger can be possibly executed by the SCR system supplier for Tier 11l mode.

The final design solution for the turbocharger protection in Tier lll mode
has to be in accordance with the particular turbocharger supplier. For a
first project with a new SCR system supplier it is recommended to get a
direct confirmation from the turbocharger supplier for the chosen

turbocharger protection approach.
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2 Requirements for T/C protection from turbocharger
manufacturer

1. A grid has to be mounted in the exhaust ducting in front of the turbocharger to prevent the
turbocharger blades from possible debris.

a
Acen = a?
a
S
Gridwire
Definitions:
Arria: total area of the grid (including wires)
Ay inlet area of the turbocharger
a. clear mesh width
5. wire diameter
Aren ' clear area of a single grid cell
The total area of a single grid cell including wire is:
— — 2 2
Acell,total =Acen + Awire,cell =a“+2'a-s+s (1)
With the variables:
Acaitoral total area of a single grid cell
Airacell: area which is occupied by wire in a single cell
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The ratio of total area of a single cell to the clear area is:

2 . . 2
Acell,total _ a*+2a*s+s

Ratio =
2
Aceli a

(2)

2. The clear opening area Agr:aopen Of the mesh has to be at least three times bigger than

the turbocharger inlet area A, :

AG?'Ed,open =3 Al

The clear opening area Agrizopen Of the mesh can be calculated as follows:

Agria
Ratio

AGTid,open -

Hence the following rule:

AGTid = 3- Al - Ratio

3)

(4)

(5)

a*+2-a s+s?

Agria 23 Ay~

(6)

This area has to be considered for the design of the components.
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3 Example of turbocharger protection for Tier Il mode

For the Tier Il mode the SCR system is bypassed and the exhaust is directly connected with
the turbocharger. Therefore a before mentioned protection grid is mounted inside the exhaust
manifold at the outlet for the SCR bypass connection.

The reason for locating the grid inside the exhaust manifold is the relation of the free mesh
area of the grid to the inlet area of the turbocharger. The relation leads to a certain minimum

size for the grid.

AL - -

e Turbocharger protection grid is
located upstream of the bypass
valve.

e The area is separated in several

pieces by ribs so that the grid

cannot bend.

o  All screws for mounting the grid are
mounted on the upstream side of the
grid and properly secured.

e  Screws are heat resistant bolts with
thread tolerance according
107.280.320

overlapping area

Lichte Moschenweite 13
CLEAR MESH WIDTH

Draht 3.5
WIRE

e The grid is pressed between
plates which are connected by a
screw connection.

e The clear mesh width is 13 mm.

e The commonly used wire diameter is
3.5 mm.

o Material of the grid has properties

according to DAAD700613.
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Important Notice:

75,

OIS
RS
RS
0:0:0:0

0%

- - -

If the grid has a rectangular shape:

e itis prohibited to cut the grid parallel to the shape (see image).

It has to be cutted diagonally with an 45° inclination to the shape (see
image).

Compliance with this rule assures that the grid is safely mounted by the
overlapping area and is not likely to get loose by vibration, etc.
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4

Recommendation for Turbocharger protection in Tier lll mode

flow

direction
—»

last catalyst

N\

turbocharger
protection grid

This protection grid is therefore in the responsibility of the SCR reactor supplier.

turbocharger
protection grid

Due to the needed opening area relation the only reasonable postiton for the turbocharger
protection grid for the Tier Il mode is inside of the SCR reactor after the last catalyst layer.

layer ——  'J
Substitute for: |PC |Q-Code X |x |x |x |x
s Number Drawn Date Number Drawn Date Number Drawn Date Number Drawn Date
Product

W EQ W-2S Turbocharger Protection Instruction

Winterthur Gas & Diesel for HP-SCR Systems
Made |05.02.2016 M. Brutsche Main Drw. Page Material ID

. 717 PAAD219316

chkd |08.02.2016 M. Brutsche Design Group Drawna 1D o
Appd  |08.02.2016  M.Graf 8159 DAADO075623

T_PC-Drawing_portrait | Made by: Y. Keel, S. Knecht | Released by: K. Moor | First released: 29.07.2010 | Release: 1.25 (11/27/2015)




WIN Go

Winterthur Gas & Diesel
WinGD 2-S - SCR Turbocharger Protection Guide

TRACK CHANGES
DATE SUBJECT DESCRIPTION
2019-07-12 DRAWING SET First web upload
DISCLAIMER

© Copyright by Winterthur Gas & Diesel Ltd.

All rights reserved. No part of this document may be reproduced or copied in any form or by any means (electronic, mechanical,
graphic, photocopying, recording, taping or other information retrieval systems) without the prior written permission of the
copyright owner.

THIS PUBLICATION IS DESIGNED TO PROVIDE AN ACCURATE AND AUTHORITATIVE INFORMATION WITH REGARD
TO THE SUBJECT-MATTER COVERED AS WAS AVAILABLE AT THE TIME OF PRINTING. HOWEVER, THE PUBLICATION
DEALS WITH COMPLICATED TECHNICAL MATTERS SUITED ONLY FOR SPECIALISTS IN THE AREA, AND THE DESIGN
OF THE SUBJECT-PRODUCTS IS SUBJECT TO REGULAR IMPROVEMENTS, MODIFICATIONS AND CHANGES.
CONSEQUENTLY, THE PUBLISHER AND COPYRIGHT OWNER OF THIS PUBLICATION CAN NOT ACCEPT ANY
RESPONSIBILITY OR LIABILITY FOR ANY EVENTUAL ERRORS OR OMISSIONS IN THIS BOOKLET OR FOR
DISCREPANCIES ARISING FROM THE FEATURES OF ANY ACTUAL ITEM IN THE RESPECTIVE PRODUCT BEING
DIFFERENT FROM THOSE SHOWN IN THIS PUBLICATION. THE PUBLISHER AND COPYRIGHT OWNER SHALL UNDER
NO CIRCUMSTANCES BE HELD LIABLE FOR ANY FINANCIAL CONSEQUENTIAL DAMAGES OR OTHER LOSS, OR ANY
OTHER DAMAGE OR INJURY, SUFFERED BY ANY PARTY MAKING USE OF THIS PUBLICATION OR THE INFORMATION
CONTAINED HEREIN.

Winterthur Gas & Diesel Ltd. Schitzenstrasse 3 Tel. +41 (0)52 264 8844 .
Winterthur Gas & Diesel AG. PO Box 414, CH-8401 Fax +41 (0)52 264 8866 www.wingd.com
Winterthur Gas & Diesel S.A. Winterthur, Switzerland



	GUIDANCE
	TRACK-CHANGES / DISCLAIMER



