BOSCH CNG STRATEGY AND TECHNOLOGY
NATURAL-GAS MOTRONIC FOR SUSTAINABLE MOBILITY

Robert Bosch GmbH, Stuttgart, Germany

Natural gas is a fossile fuel with a future. It is produced without the need for exten-
sive refining, and its combustion places far less load on the environment than gasoline or
diesel. For the special requirements of natural-gas engines Bosch has developed special
technologies for gas injection and engine anagement.

A fuel with many advantages

There is great potential for Compressed Natural Gas (CNG) due to it having very
low emissions. Compared to gasoline, CNG combustion produces about 25% less carbon
dioxide (CO,). Furthermore, CNG has a great potential for reducing untreated emissions.
The exhaust gas is odorless and contains no particles.

CNG also has an advantage when being prepared as a fuel: it needs no additives and
its production does without complicated refining processes. Another advantage is that
CNG vehicles place no load on the world's scanty petroleum resources. Methane, CNG's
major component, can also be produced from organic substances. This closes the CO;
cycle and long-term availability is increased even further.

CNG vehicles have proven themselves for years now. Since CNG filling stations are
still few and far between, the vehicles are mostly equipped with bi-fuel systems, and the
engine can run on either natural gas or gasoline.

CNG has a very high knock resistance (130 ROZ as opposed to between 91 and 100
ROZ for gasoline). This represents further potential for optimization of the CNG engine.
This is ideally suited for supercharging, allowing downsizing concepts to be applied with
the accompanying improvements in efficiency.

In figure 1 the disposition of Bosch’s components of CNG system into car is shown.

CNG engine-management system

In order to be successful on the market, in addition to their advantages regarding en-
vironmental compatibility CNG vehicles must also feature good dynamic response, high
driving comfort, and suitability for everyday use. Bosch supports these requirements by
developing an engine-management system for CNG vehicles. This comprises the engine-
management ECU for the bi-fuel systems (CNG and gasoline), as well as components
like pressure regulator module, tank valve, low- and high pressure sensors. During devel-
opment, the emphasis was on two main points. Firstly the switching between CNG and
gasoline operation had to take place without any effects on torque, and secondly, a sim-
ple OBD concept was needed. The components were manufactured and tested according
to Bosch quality standards, and certified in line with the valid ECE-R110 Standard for
CNG vehicles.

In figure 2 the scheme of CNG- system from Bosch is shown.

The bi-fuel NG-Motronic ECU

This ECU 1s based on the Motronic version for gasoline injection. It controls the
CNG injectors via separate driver stages. The torque-guided control permits the simple
integration of the functions which are specific for CNG operation. A number of advan-
tages result from integrating both fuel systems in a bi-fuel ECU. For instance, lower wir-
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ing costs, and cost savings due to the second ECU becoming unnecessary. In addition,
the system as a whole has considerable optimization potential.

A further advantage inherent in the single-ECU concept is the fact that at every op-
erating point a coordinated change can be made between gasoline and CNG operation
without any jump in torque.

The NGI2 natural gas injector

The first Bosch natural-gas injection valve came onto the market years ago. The new
NGI2 injector was specifically developed for the demands of utomotive CNG injection.
It features a  series of  technical innovations and  serves  as
a benchmark for gas metering. The components through which gas flows are designed to
cope with the high gas volumes and the high throughflow velocity. Pressure losses be-
fore the throttling point and operating noise are kept to a inimum by a special flow guide.

The solenoid can be triggered by a standard driver stage, and its surface has been
specially coated to prevent wear when used with oil-free gas.

With its special design, the NGI2 is far superior to all previously known gas-injec-
tion valves, and can be easily integrated in existing intake-manifold geometries.
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Fig.1. The disposition of Bosch’s components of CNG system into car.
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Basic Technique
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Fig.2 The scheme of CNG- system from Bosch.
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YUCTHIN JTA3EJIb: HOBBIE CTAHJAPTBI
N COBPEMEHHBLIE PEHIEHUA

IHopyuukoB A.B. (Robert Bosch GmbH, Germany)

Bo BceM Mupe HOpMBI 110 TOKCHYHOCTH Ol cTaHOBATCS Bee Oosiee U 00iee KECTKUMHU.
[Tomumo 53TOro, Bce OOblllee BHUMAHUE YACNAETCS CHIKEHHUIO pPacxXoja TOIUIMBA
IPYy30BbIX aBTOMOOWJIEH M, KakK CJEACTBHE, IMOBBIIMICHUID HX SKOHOMHUYHOCTH. OTH
(bakTOpHI U ABJISIOTCS OCHOBHBIMU CTUMYJIAMH PA3BUTUS TU3EIBHBIX JBUTATEICH.

PeiHOK TpeOyeT, 4uToObl B CUCTEMax BIPbICKA AM3EIEH MOCTOSHHO MOBBIILIAIOCH
JABJICHUE BIPBICKA, YJIYYILIATUCh BO3MOKHOCTH MHOTOKPATHOTO BIIPhICKA U TOYHOCTh
nosupoBaHus. bonee Toro, cucrema mnojgadyd Bo3ayXa M cuctema Belmycka OI
MIPETEPIEBAIOT 3HAYUTEIBHBIE W3MEHEHHMs, MPUHUMAs BO BHHMAaHUE TEHACHIMIO K
YBEJIMYEHHUIO JIaBJICHUS HAJ1yBa (HapuMep, C MOMOIIbIO ABOMHOIO TypOOKOMIpeccopa)
U JIOJIM PELUPKYJISAIMUA OTPaOOTABIIUX Ta30B C OJHOBPEMEHHBIM OXJIAXACHUEM. TakK, /s
OYUCTKH  BBIXJIOTIHBIX Ta30B Bce OOJBLIYIO TOIMYJSPHOCTh MPHOOpETaeT cucreMa
Denoxtronic. CyiiecTByeT HECKOJIBKO €€ Pa3HOBUAHOCTEH:

*Denoxtronicl: BO3/TyIIIHAS cucrtema BBIOOPOYHOTO KaTaJTUTUYECKOTO
BoccTaHoBneHus (Selective Catalytic Reduction (SCR)) mist cokparmienust conepkaHust
okcuaa azora B OI'. YcnemHo Beimyckaercs cepuiiHo ¢ 2004r.

*Denoxtronic2: @yHKIIMOHUpPYET O€3 MCIOoJIb30BaHMs Bo3ayxa. Hawano cepuiiHoro
npou3BojcTea 2006r.

*Pa3pabaTpiBatoTcsi creragbHble BAPUAHTHI OE3BO3AYIIHBIX CHCTEM, OTBEYAIOIINX
OTpE/EeNICHHbIM TpeOOBaHUSAM CETMEHTa IACCAKUPCKUX aBTOMOOMIIEH W cermMeHTa
IPy30BbIX aBTOMOOWJIEH, a Takxke, Oy AyIUM TPEOOBAHUSM IO KOJIWYECTBY BIPBHICKOB U
MOJYJIbHOCTH.

Bce 370 mpUBOIUT K CMEHE TEXHOJIOTHH - OT BIPBICKA C KYJAUKOBBIM MPUBOJOM K
cuctemam Common Rail. B cermente nerkoBbix aBroMmobuiieir B EBpore 3ToT nepexon
MOYTH 3aBEPILCH, B CErMEHTE CPEHETOHHAKHBIX aBTOMOOWJICH — yKe Hauaics, a Jyis
rpy30BBIX aBTOMOOWJeH cmeHa TexHoioruii Hactynur B 2010r. B cermenre
BHEJOPOKHOU U CIIENUAIBHON TEXHUKU Ttepexon oxuaaerca B 201 1u 2012rr.

CooTBeTCTBOBaTh HOBHIM HOpMaM TOKCHYHOCTHU IMO3BOJISIOT JIBA CEMEICTBA CUCTEM
Common Rail: craamaptHas cucrema Common Rail CRSNI1 - CRSN3.3 ¢ naBneHnem
1400 - 2200 6ap aJ1s1 BCeX CETMEHTOB U TuOKasi, ¢ 6osiee BbicokuM jaaBieHueM CRSN4.2
— pa3paboTaHHasl CTIEUATBLHO VISl TPY30BBIX aBTOMOOMIIEH.

Crannapraas cucrema Common Rail CRSN1-CRSN3.3, ¢ gaBiaenuem 1400 -
2200 oap

[Tocne Beimycka cuctrembl CRSN1 ¢ naBnenuem Brpsicka 1400 6ap B 1999r, B
cepeanne 2005t B cepuitHOe TPOU3BOCTBO ObLIa yike 3amyiieHa cuctema CRSN3 ¢
nasinenueM 1800 6ap. Ha ee ocHoBe ceituac paspadartsiBaercs cuctema CRSN3.3, rie
ToruBo nojaaercs noa gasienueM 2000 u 2200 6ap, yto obecriednBaeT 0oJbIINe
GyHKIHOHAIbHBIE BO3MOKHOCTH MHOTOKPATHOTO BIPBICKA. IHKEKTOp HE IOMyCKaeT
YTEUKHU ¥ 3HAUUTETFHO COKpAIaeT MOIIHOCTh MIPUBO/Ia HACOCA, YTO OJIArONPHUSATHO
cKa3bIBaeTcs Ha pacxoje tomiba. Kpome Toro, pazmepst cuctem CRSNIT u CRSN3.3
OJIMHAKOBBIE, YTO MO3BOJISIET IPOU3BOIUTENSIM JIBUTATEIeH KOMIUIEKTOBATh OJIUH U TOT
e 0a30BbIN ABUTATENh Moaxoasiei cuctemoit CRSN 1151 pa3audHbIX PHIHKOB U
IIPUMEHEHHM.

Cucrema CRSN4.2 ¢ 6oJiee BBICOKHM JaBJICHHEM o0ecne4nBaeT rH0KOCTb.
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