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Pay attention to the orange (exhaust), blue (intake) and brown (reductant) areas
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System Architecture

2 (NH,),CO+4NO+0,->4N,+4H,0+2CO, and
4 (NH,),CO+6 NO, - 7N, +8H,0+4CO,
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EC-490 ASSIGMENT #4

COLORED DOC (INSTRUCTORS)

EGT 1

EGT 2

©ConsulLab Educatech 2019 All Rights Reserved

.—— HC —— HYDROCARBON
.-— 0, == OXYGEN
D~ © = sonoxe
Q) =co. = LR

NITROGEN
O = NOx = OXIDE

SOO0T
== PM == (PARTICULATE
MATTER)

O CO(NH,), == UREA
% - 1L,0 ==  WATER
@ — N, == NITROGEN
Q — NH; —= AMMONIA

Fo
Consu

TRAINING AIDS




EC-490 ASSIGMENT #5

BLACK AND WHITE DEF INJ SPIRAL MIXING (STUDENT)
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EC-490 ASSIGMENT #5

COLORED DEF INJ SPIRAL MIXING (INSTRUCTORS)
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EC-490 ASSIGMENT #6

BLACK AND WHITE SCR (STUDENT)
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EC-490 ASSIGMENT #7 COLORED DPF (INSTRUCTORS)
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Diesel exhaust fluid (DEF; also known as AUS 32 and marketed as AdBlue) is a liquid used to reduce the amount of air
pollution created by a diesel engine. Specifically, DEF is an aqueous urea solution made with 32.5% urea and 67.5% deionized
water. DEF is consumed in selective catalytic reduction (SCR) that lowers nitrogen oxides (NO,) concentration in the diesel

exhaust emissions from a diesel engine.[3]
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https://en.wikipedia.org/wiki/Wikipedia:Text_of_Creative_Commons_Attribution-ShareAlike_3.0_Unported_License
https://en.wikipedia.org/wiki/Diesel_exhaust_fluid

Urea

From Wikipedia, the free encyclopedia

Urea, also known as carbamide, is an organic compound with chemical formula CO(NH>),. This amide has two —NH»

groups joined by a carbonyl (C=0) functional group.
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Constituents

Further information: Urinalysis

About 91-96% of urine consists of water.l3] Urine also contains an assortment of inorganic salts and organic compounds, including proteins, hormones, and a wide

range of metabolites, varying by what is introduced into the body.

The total solids in urine are on average 59 g per person per day. Organic matter makes up between 65% and 85% of urine dry solids, with volatile solids comprising
75-85% of total solids. Urea is the largest constituent of the solids, constituting more than 50% of the total. On an elemental level, human urine contains 6.87 g/L
carbon, 8.12 g/L nitrogen, 8.25 g/L oxygen, and 1.51 g/L hydrogen. The exact proportions vary with individuals and with factors such as diet and health.[3! In healthy
persons, urine contains very little protein and an excess is suggestive of illness.
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https://www.otctools.com/products/otc-def-refractometer

The refractometer should now have a null point, and
you are ready to begin measuring.

AdBlue Urea
40% 40%

35% 35%
30% 30%
25% 25%
20% 20%
15% 15%

Waterline
20°C (68°F)
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© Bosch Automotive Service Solutions Inc. 19 May 2020 sourced here: _https://www.otctools.com/products/def-urea-
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Selective Catalytic Reduction Fundamentals

1 2, 3 (4

DEF Injection Hydrolysis NOx Catalysis Ammonla Slip

Small quantity of DEF
injected

Proportional to NOx rate
32.5% solution in water,
freezing point = -11° C
Stored in heated tanks
(NH,),CO

® DEF breaks down
by hydrolysis to
form ammonia

® NH;

® NO and NO, react
with ammonia over a
catalyst to form
nitrogen and water
vapor

® Any trace amounts of
ammonia remaining
after reaction with NOx
is broken down to
nitrogen

Maximum tailpipe
ammonia 10PPM
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Cummins Aftertreatment System
How it Works

* The Diesel Particulate Filter (DPF) collects and oxidizes
carbon to remove particulate matter (PM) by more than 90%

= The SCR system reduces NOXx levels by converting it to
nitrogen and water

= The Decomposition Reactor connects the DPF and SCR
catalysts, and includes the Diesel Exhaust Fluid (DEF) dosing

valve
Diesel Diesel Exhaust Fluid :
SCR Slip
Oxidation ~ Wall-Flow (DEF) Dosing
Catalyst Filter Valve GRSt CHIE Sl

I r—

/ | 1
v - e
4 e ————————————— e

Decomposition
Cummins Particulate Filter Reactor Selective Catalytic Reduction
(SCR) Catalyst
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Gaseous exhaust gas

components

Particulates
(soot)

P Pajdowski and B Puchaka 2019 I0OP Conf. Ser.: Earth Environ. Sci. 214 012114 2nd International Conference on the Sustainable Energy and Environmental Development 3 Al
IOP Conf. Series: Earth and Environmental Science 214 (2019) 012114 IOP Publishing doi:10.1088/1755-1315/214/1/012114 ConsulLab
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Assessment Comments from SCR Class 2

What is the function of the decomposition tube or decomposition

reactor?
aids in the def entering and mixing with the exhaust gases

Q=

I'm not sure.-

To add heat for the catalyst reaction 7~

breakdown/mix/heat the DEF to release ammonia and start the reaction —
Converts DEF into ammonia through hydrolysis -

Breaking down some of the harmful into harmless. -~

Swirl the exhaust and add def- separate components of exhaust maybe -
To help atomize and mix the DEF that is sprayed into the exhaust stream. -~
To decompose the DEF in the reduction of the NOx <

create a swirl to better move through —

To make sure there is complete atomization/mixing of the DEF and exhaust. And to end up with a solid
DEF waffle sometimes ;) -

To contain the "Decomposition of bad things" ~

In what the industry refers to as selected base-metal SCR systems, manufacturers use a reagent

(ammonia) to reduce the NOx into nitrogen. Ammonia is supplied to the catalyst system by the injection

of urea into the exhaust, The exhaust then undergoes thermal decomposition and hydrolysis into /
LOL

What is the muddiest concept for you so far about the SCR system?

Just now starting to see and get hands on with these systems so all fairly new to me. «

It was muddy yesterday today the light bulb went off but unsure about decomposition reactor =
Sorry the decomposition tube or reactor. ~

The Chemistry ¥

failure modes/slip ~

The random placement of the DPF system in regards to the SCR system. There appears to be no
protocol between manufacturers? 7

Temp sensors data usage. ¥~

When you get into chemistry its all kind of foggy, but not to concerned about it. -

o
33 consuLab

TRAINING AIDS



o
Consul ab

TRAINING AIDS



o W —0
Consulab

TRAINING AIDS




36 Consulab

TRAINING AIDS



	Slide Number 1
	Taking the Mystery Out of SCR
	Slide Number 3
	Slide Number 4
	Slide Number 5
	System Architecture 
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36

