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HJS at a Glance
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HJS Emission Technology GmbH & Co. KG, medium-sized and privately-owned. Founded in 1976. Headquarters: 58706 Menden,
Germany. Employees: 500. Business fields: Exhaust-gas after treatment. Design, development, production and marketing of modular
systems for reducing pollutant emissions.

The innovative environmental protection technologies are used either as original equipment or for retrofitting in passenger cars,
commercial vehicles as well as in a wide range of non-road applications. In addition to systems for spark-ignition engines, HJS specializes
in systems for diesel engines, predominantly for reducing the emissions of soot particles (PM) and (NOy) nitrogen oxides.

All systems meet the statutory requirements and are certified in accordance with the valid licensing regulations. URL: www.hjs.com
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Core Competence SMF® - Sintered Metal Filter
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alloy metal powder is to reinforcing powder particles are porose metal foil and pocket for stabilization
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Filter cleaning easy “DIY”

Filter system must not be replaced. Only
filter units have to be demounted and to
be cleaned with a normal steam blower.
(10 minutes)

Inlet end Flow direction
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filter Award) diesel emission in the "'Land of ldeas" Afertreatment” India, Pvt.
(Jetfilter®) - reduction for development of for mobile Ltd.
HJS grants technologies innovative and efficient machinery
licence for for commercial Diesel Particulate and stationary
passenger car vehicle and Filter (DPF®) made of applications
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SCRT® for public transport buses

Soot particles have been able to be filtered from diesel exhaust
gases, down to the limit of detection, with the aid of an HJS
sintered metal filter (SMF®) for some time now. But it's not just
particulate matter that pollutes the environment and damages
people's health: gaseous substances such as nitrogen oxides
are also harmful. In order to reduce the levels of these gases,
HJS has contributed to the development of the SCRT® (Selective
Catalytic Reduction Technology) system. SCRT® combines a
diesel particulate filter with an SCR unit for controlling nitrogen
oxides. New buses that are already fitted with particulate filters
can be retrofitted with an SCR unit to create an SCRT® system.
Likewise, older vehicles without an exhaust treatment system
can be retrofitted with an SCRT® system. SCRT® is currently the
most effective and state-of-the-art exhaust-gas after treatment
technology available.

Better emission class — from Euro Il to Euro V
and EEV with SCRT®

The SCRT® system reduces not only soot and fine particulate
matter in diesel exhaust emissions right down to the delectability
threshold, but also nitrogen oxide emissions by up to 90 per cent,
as well as emissions of the remaining gaseous pollutants. Euro-
Il buses, for example, that have undergone an SCRT® retrofit
comply with the Euro-V and even the EEV standard.

This new generation of exhaust-gas after treatment systems
enables bus manufacturers and local authority fleet operators
to comply with the globally applicable exhaust emissions
legislation of the future right now.

Particulate Reduction | SMF® unit

Retrofit — Efficiency SCR + DPF® Systems
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Particulate Matter Oxides of Nitrogen

SCRT® benefits at a glance

v Retrofitting of EURO Il and EURO llI city buses

v/ SCRT® satisfies emission classifications Euro V and EEV

«/ Modular design with SMF® and SCR unit

v Absolutely low-maintenance and economical

Soot

&

Nitrogen Oxides

Nitrogen Oxide Reduction | SCR unit
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The World's cleanest Diesel!

Engineering - SCRT® (Selective Catalytic Reduction Technology)
(Technology for PC- and CV-applications)

differential pressure sensors

temperature sensor

Diesel exhaust gas

[ Diesel exhaust gas

Pollutants in diesel exhaust gas
Primary:

Soot particles (PM)

Nitrogen oxides (NOx)

Secondary:
Carbon monoxide (CO)
Hydrocarbons (HC)

(3 Oxydation catalyst

The oxidation catalyst converts:

- The pollutant carbon monoxide (CO)
into carbon dioxide (CO;) = harmless
- The pollutant hydrocarbons (HC)
into water (H,0) and COz = harmless.

Additional important function:
Diesel exhaust also contains nitrogen
monoxide (NO), which the oxi-cat
simultaneously converts into nitrogen
dioxide (NO,). The particulate filter
then uses the NO; to continuously
oxidize the soot.

Soot

Original-DPF®

The filter is designed in such a way
that only gaseous components can
flow through. The soot particles are
held back by the filter material.
The in the oxi-cat generated NO;
oxidizes the soot continuously. This
produces “soot-free” exhaust gas.

AdBlue® injection

0) AdBlue®

To reduce the levels of nitrogen
oxides (NOx), an additional chemical
component is needed: ammonia. An
urea solution (trade name AdBlue®)
is therefore stored in a separate small
tank in the vehicle. A nitrogen oxide
sensor detected the NOx-level in the
exhaust gas and a small amount of
AdBlue® is injected into the exhaust
system.

3 Ammonia

After the AdBlue® has been in-
jected, a swirl element mixes the
urea with the hot exhaust gas. This
causes the urea to decompose and
ammonia (NHs) is formed on the
way to the SCR catalyst.

=)

@ SCR catalyst

The previously formed exhaust mix-
ture of ammonia (NHs) and nitro-
gen oxides now reaches the next
catalyst (SCR = Selective Catalytic
Reduction). This catalyst converts
the pollutant nitrogen oxides into
non-toxic nitrogen (N2), carbon dio-
xide (CO) and water (H20).

100% clean

(@ Diesel emissions

SCRT®
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Delivery range HJS

EEV-BUS-Solutions with 100% SMF® - Sintered Metal Filter

v/ EvoBus Citaro G — 457 hLA v/ SOLARIS URBINO (D2866)

v/ EvoBus Citaro S — 906 hLA / 906 LA v/ Dennis Dart — Cummins ISBe 4
v/ MANA 23 (D2866) v/ Dennis Trident — Cummins ISBe 6
v/ Volvo 8700 BLE — DH12D340 v/ SCANIA Omnicity

v/ VDL Ambassador SB 200 — ISBe 22030 v/ IVECO City class Cursor

Dennis Dart Euro 11l with Cummins 4 Cylinder

6 HJs www.hjs.com



Certificates

EMISSIONS TEST SUMMARY SHEET

MLTB CYCLE DIESEL

L ERO0K
=

MLTB CYCLE DIESEL

MELLEROON
EMISSIONS TEST SUMMARY SHEET >

Customer: HJS Emission Customer: HJS Emission
Customer Address: Dieselweg 12, 58706 Menden, Germany Customer Address: Dieselweg 12, 58706 Menden, Germany
Test Purpose: SCRT System Demonstration on Wrightbus Volvo B7TL. SCRT Injection: 0.9 Test Purpose: SCRT Demonstration on Wrightbus Volvo B7TL. Baseline Data. OEM fitted
[Venidie No LF52 USU Site No. 2 DYNAMOMETER SETTINGS [Vehicle No: LF82 USU SteNo. 2 DYNAMOMETER SETTINGS
[Vehicie Type: Wrightbus Volvo BTTL INERTIA 14,643 kg | Vehicle Type: Wrightbus Volvo B7TTL [ INERTIA_| 14,643 kg
eogie Volvo - 45465 N Engine: Volvo F 45465 N
reansrission [Auto 3 8.9610 Nikmh ransmission Auto P -8.9610 Nikmh
Fuel Type: Diesel F 0.43618 Nikmh * Fuel Type: Diesel e 0.43618 Nikmh *
Fuel Batch No: EN590 Compliant F 00014030 N/kmh * Fuel Batoh No: EN580 Compliant ad -0.0014030 Nikmh *
ibrook Projoct No: PT0204-002-03
Test No. ML02012461 __10-Jul-12 Fuel Cons
TestNo. ML02012456 _10-Jul-12 Fuel Cons
oo seaier S e = s o1 " ort B Odo___368189 UNITS HC co NOx coz PM__|| (carbBal)
= x (Corb Ba)) Phase 1___outerLondon glkm 9801 9806 | 12297 | 1016 47.03
Phase 1 Outor London gkm 1269 1185 12050 | 0013 4899 Phase 2 innor Landon gkm 13.973 13996 | 16420 | 1447 62.85
Phase 2 inor London gkm 3.002 1558 17037 | 0015 64.51 ombined result gkm 10.974 10984 | 13456 | 1137 | itres/100km
Combined result gkm 1748 1287 | 14080 | 0014 |iitres/100km 5148
53.28
Tast N ML070124R2 Fuel Cons
Test No. ML02012457 __ 10-Jul-12 B NOX coz P (Carb Bal)
Odo 368153 UNITS HC co NOX 72 9904 | 12414 | 1030
phase | Ouerjonen | ghm g8 | 1348 MILLBROOK VEHICLE EMISSIONS LABORATORY wkas 250 T 14250 | 16540 1 1442 6931
Phase2 innerLondon gkm 3.056 1.708 67 | 11118 | 13571 | 1.146 |itres/100km
Combined result glkm 1.559 1.447 51.92
TfL NOx A Trial Results y Sheet
TestNo. ML02012460 _10-Jul-12 Customer: HJS Technology
Odo 368165 UNITS HC co NOX . .
ohase 1 P gk 179 1365 Test Purpose: 'SCRT System Demonstran‘on on Pennls Dart
Phase2 imnertondon gkm 1.942 1.826 Test Vehicle Baseline Vehicle
Combined result ghkm 1.394 1.495 Vehicle No: RDO02 BJK RD02 BJK D Settings
Vehicle Type: Dennis Dart Dennis Dart Inertia 8488 kg
Engine: Cummins ISBe Cummins ISBe F 22094 N
T i Auto Auto L 9121 Nlkmh 71 | 11051 | 13514 | 1141 | st70 |
2 B L
Fuel Type. Diesel Diesel F 0.03120 N/kmh iz 061 | 043 | o037 | o043 ]
i B 002+ 002+ 3 .
[Average of Combined Tests (gkm) T [ 1se7 | 140 Millbrook Project No: _|PT0204-002-04 PT0204-002-04 F 0.000630 N/kmh
|standard D¢ x100 | [ 024 | 63t
Test No. 112032,033,035 Baseline Test
Date 1712112 NOx NO, N,O0 CH, CO, COzeq NH,
Comments: units:|_gikm g/km gkm g/km g/km gkm | ppm (max)
Analyser.| _ Modal FTIR FTIR FTIR Modal _| calculated | FTIR
Compiling Engineer: d Date: [Approving E Phase 1 __Outer London 967 049 0.00 0.00 890.1 1.21 06 [Approving Engineer. Date:
fl s 1-July-2012 Phase 2 inner London 18.02 0.85 0.01 0.00 1194.7 1.59 05
Combined result 12.03 060 0.00 0.00 976.1 1.32 06
This summary sheet shall not be reproduced in part without the written a| ithout the written approval of Milbrook Proving Ground Ltd.
Issue No. Effective Date: - - tive Date: POF003
3 07-Jun-11 TestNo. 112032,033 With NO. Device jun-11 Page 1 of |
Date 17/2112 NOx NO, N,0 CH, co, CO2eq NH
Unis:|_g/km gkm gkm g/km gkm gkm__| ppm (max)
Anaysor| _ Bag FTIR FTIR FTIR Bag Calculated | __FTIR
Phase 1 Outer London 323 024 0.07 0.00 869.8 22.77 26.5
Phase 2 inner London 550 037 0.10 0.00 1175.2 32.01 7.0
Combined result 387 028 0.08 0.00 956.0 2538 265
Change vs Baseline -67.8% -53.7% 1821% 0.0% 2% 18215% | 4573%
NOX NO,
MLTB CYCLE DIESEL Units|_gikm m MLTB CYCLE DIESEL L PRl
Analyser| _Bag FTIR f-
EMISSIONS TEST SUMMARY SHEET EMISSIONS TEST SUMMARY SHEET
— Target 70% -50%
Customer: HJS Emission Customer. HJS Emission
Customer Address: Dieselweg 12, 58706 Menden, Germany Relative Limit 3.608 0.30 Customer Address: Dieselweg 12, 58706 Menden, Germany
[Test Purpose: SCRT System Demonstration. Baseline D Combined result 3.867 028 Test Pupose: SCRT System Demonstration on Dennis Dart, SCRT Injection 0.92
Vetice No RD02 BJK Site No 107%. 93% P RDO2 BJK SiteNo. 2 DYNAMOMETER SETTINGS
[Vonice Type: Dennis Dart Pass/Fail Fail Pass Verice Type Dennis Dart INERTIA 5488 kg
Enaine: Cummins ISBe Engine: Cummins ISBe £ 22094 N
ronsmission Auto ransmission Auto P 9.1210 Nikmh
Fusl Type Diesel . Fuel Tyve Diesel F 0.03120 Nikmh *
Fuel Batch No: EN590 Compliant Fuel Batch No: EN590 Compliant F 00006300 N/kmh *
[sbrook Project o PT0204-002-04 [Mitbrook Project N PT0204-002-04
Baseline FTIR data measured during test ML02012035, baselin¢
CO2 equivalence factors: €02 :1 - N20 :310 - CH«
Test No. ML02012032__17-Feb-12 Compiling Engineer: DATE:
odo 14581 NS s = Nox - 21-Feb2012 TestNo. ML02012032 __17-Feb-12 Fuel Cons
Fhose1  OutorLongon gk 0283 . 0,556 Odo 14581 UNITS HC co NOx coz PM_ | (CarbBal)
Phese 2 ianertondan gkm 0,357 7185 17598 | 12019 | wa | 4585 | Phase 1 outer London gkm 0017 0.068 3.270 8690 | 0044 3282
Combined result gkm 0304 4998 1818 | 9776 | na | ltres/100km| Phase2 _inner London glkm 0014 0097 5580 | 11834 | 0104 44.70
37.24 Combined result gkm 0016 0076 3920 9575 | 0061 | iitres/100km
36.16
TestNo. ML02012033___17-Feb-12 Fuel Cons
0do 14591 UNITS HC co NOx co2 PM (Carb Bal) TestNo. ML02012033 _ 17-Feb-12 Fuel Cons.
Phase 1 outer London gkm 0242 1.178 9790 | 8905 a 3372 Odo 14591 UNITS HC co NOX co2 PM__|| (CarbBal)
Phase 2 innerLondon glkm 0344 1.908 18436 | 11874 | wa 44.98 Phase 1 outr Longon gkm 0.006 0.027 3.181 8706 | 0032 32.88
Combined result gkm 0271 1.385 12237 | 9745 n/a__ | litres/100km Phase 2 ianer London gkm 0.000 0.098 5419 | 11670 | 0.080 44.08
36.91 Combined result gkm 0004 0.047 3814 9545 | 0046 | iitres/100km
36.05
[Average of Combined Tests (g/km) [ 0287 | 3191 | 12028 | o764 | na | aror |
[Standard D¢ 575 5662 | 174 0.15 na | 045
[Average of Combined Tests (g/km) [ 0010 | o062 | 3867 | 9560 | 0053 | 3611 |
Standard D: x100 5788 | 2386 | 137 | o015 | 1436 | o016 |
Comments  NOx abatement baseline data by integrated engine-out modal sample Comments ~ SCRT System active - Injection: 0.92
No particulate results possible due to engine out
Campiing Engineer [Approving Engineer - D Compiling Engineer. Date: [Approving Engineer Date:
21-Feb-2012 amribbie 22-Feb-2012 o - 21-Feb-2012 AL e 22-Feb-2012
This summary sheet shall not be reproduced in part without the written approval of Milbrook Proving Ground Ltd. This summary sheet shall not be reproduced in part without the written approval of Millorook Proving Ground Ltd.
Issue No. Effective Date: POF003 Issue No. Effective Date: POF003
07-Jun-11 Page 1 of | 3 07-Jun-11 Page 1 of 1
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Made in Germany

Put your trust in HJS DPF® and benefit from

our many years of e

v/ Minimal downtime

xperience in the business

v’ Extremely low-maintenance

v Low servicing costs

v Active protection of health and the environment

HJS Emission Technology
GmbH & Co. KG

Gerd van Aaken
HJS UK Representation - Emission Engineering Ltd

Phone +44 (0) 1344 707 335
Mobile  +44 (0) 7949 123 361
E-mail gerd@vanaakendiesel.com / gerd.vanaaken@hjs.com

Hubertus Borgmeier / Salesmanager Europe
HJS Emission Technology GmbH & Co. KG

Phone +49 (0) 2373 987-282

Mobile ~ +49 (0) 170 91 33 621

E-mail hubertus.borgmeier@hjs.com

Dieselweg 12 Phone +49 2373 987-0

D-58706 Menden/Germany Fax  +49 2373 987-199

E-mail
Internet www.hjs.com

INFO-HOTLINE

+49 2373 987-555
tech-sales@hjs.com
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Mark Cooper

HJS UK Representation - Emission Engineering Ltd
Phone +44 (0) 1344 707 335

Mobile  +44 (0) 7733 227 889

E-mail mark.cooper@hjs.com

hjs@hjs.com

HJS

Emission Technology

DPF®, SMF® and City-Filter® - trademarks registered by HJS Emission Technology
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