WD 98/:15440 PCT/ FR97/ 01766 METHOD AND
DEVI CE FOR REACCELERATI NG A VEHI CLE EQUI PPED W TH H GH PRESSURE Al R
COVPRESSORS Sy 98/15440 The invention relates to | anfcyepRehes1788d,
nore particularly, those equipped with pollutant-free or

pol lution-control ling engi nes having an i ndependent 10 conbustion chanber.
The author, in his published Patent Application WO 96/ 27737, descri bed
a method for the pollution control of an engine having an i ndependent
ext er nal ti , i Ln L -

principle wt %t ;%@s%e@%@eé%%% el Ig(lr; % {/EHEI%Q%V%???%F\%? fuel
of the petrol WITHy&-GH-PRBASIREh Allke COMPRESHPRDY (nono-nodal operation with

air/fuel) gr, at low speed, especially in urban and suburban areas, an
addition of conpressed air (or of any ot her 20 non-pol | ut ant
gas), to the exclusion of any other fuel (rmono- nodal operation with

aA:O ri ,thta,t is to S?é#ﬂﬁé ”ﬂﬁventriléﬂdidﬁéml;egé d%@ﬁplgﬁéedrlel?ﬂi@l-eé,nf ahﬁ,Patent
plication , the author described the insta ion this
type of eng&e dB%FE%FHgarﬁﬁnofﬂ¥ﬁﬁﬁ I99UIRPFH % 2§°?EHgFPgéﬁr8F
conpressed ai lor 5l et vogecoetrsl bng Eagines éwxanple ambandbpsedent

In this type of engine, in the air/fuel node, the air/fuel mxture is
sucked up¥§ndqa) ré§§ghqh?é§$£% i ndependent suction and conpression

chanber. This 30 ni xtlnee duthdmen in anbs eprkdisked| Pauaner Appédsaraoni nt o
an i ndependent;ang n;%aﬂt_Ya@smb%@hnbléstkn%@h@aan%&, the SBod3utqohe

ignited there, 1n order to increase the tenperature and pressure_of the
sai d m xture. ssmtgiok hef anogEwiimg oha¥ipgandt ed SRS Hy EKESEERY

conbustion or IxpBHIVS| ERamBEANperla® ihgleRt€s5@ihgaticona BAdme¥AAUSt
chanmber, this mxture will be depressurized into the | atter_,so as to

carry out lfor PRIREI@LIeTh¥iEor b¥QyYRRF ©f energy, using either

conventional fuel of the petrol or gas-oil type on the
highway (mono-modal operation with air/fuel) or, at low
speed, especially in wurban and suburban areas, an
addition of compressed  air (or of any other

20 non-pollutant gas), to the exclusion of any other fuel
(mono-modal operation with air, that is to say with the
addition of compressed air). In his Patent Application
9607714, the author described the installation of this
type of engine operating mono-modally, with the

25 addition of compressed air, on service vehicles, for
example urban buses.

In this type of engine, in the air/fuel mode,
the air/fuel mixture is sucked up and compressed in an
independent suction and compression chamber. This

30 mixture is then transferred, still under pressure, into
an independent and constant volume combustion chamber,
so as to be ignited there, in order to increase the
temperature and pressure of the said mixture. After the
opening of a transfer connecting the said combustion or

35 expansion chamber to a depressurization and exhaust
chamber, this mixture will be depressurized into the
latter so as to carry out work there. The depressurized
gases are subsequently discharged into the atmosphere

through an exhaust pipe.



gases,are subsequent |y di scharged into the atnosphere t hrough an

exhaust pi pe. -2- I n

| ow- power air operation, the fuel inject is no longer activated; in
this case, a small quantity of additi‘onal conpressed air, comng from
an ext er nal reser ¥8i rlQWitR@Veheaadlr GRETRGISY uRBer fiedh BRESSEPE, 5
for exanple 2Q@ bar 1<ﬁiyieﬁta@@bwtf‘édtemel‘:ﬁwr%asle€ a sthdlty OQLtﬂ&leﬂltptO t he
combusti on chaEb Ssubst ant i all}y] 3 after the conpressed air, with

fuel, coning P lona uEPTBh=4R3 c&?ﬁr’es%‘?’%’rp%hg’r?ﬁ@r FhsHee & m tted
into t he s’asdmouhus\ﬂiama cditebeir Thi stered undt |m§g}0fpﬁ@ss1@ﬁ§pr essed
air, at anbie te r W heat_ up_Ln cant ct with th

hi gh tenpgat E:OE a%%) réfésJ ?gr?t aii)%llgd |n&J akt haem%lo ustz'.%l (r)nﬁerlatélfﬁanslr%n

chanmber and wiihtredpasd aimto thienceemigest hen prbsgtes , preu}aastamglahlyhe
chanber, in aft@rrd%et ‘&o?r@:"z@és@at AT T \8 MRfe deIélng Q&Hr@%&&a{hgn

Thi s type of bi - bi - energy engine (air petrol or air and
addi ti onal coﬁﬁFEé@@d aé’idr )CORREESS1gH) s%h%‘éb%dbﬁﬁeé’efeé‘r ﬁﬁn@fté-'re?‘%d”@*é‘\?m use,

for exanple oBhe s&ld \teﬁrllzﬁisﬁtslcﬁfﬂdchaﬁb@rpar'rhﬂé” anall OgudhkaRybuses or
ot her servjce vehicles . (taxis, “g’rh%tnlttlor” es

in the
ai r/ conpressef°NPFEREAG- Adde, 2 qratur% hé”l%e]1 MRt SYPof™ the
engi ne whi chcopperat githi tthe hlgl'r acéntpetrraalurfajesllr mass contairddé® £ngi ne

operates, in e ciio f itiona
conpressed air mtg‘&gﬁ égyl conbgc talnosr%orillchdah%o St r}ééhma]?lg XP%%%O%% a
conbustion  ingha@aber. th\zbrm;c\ﬁasun&epaevasﬂl@hed im Wbhe hehembeme cam

be filtered aBQdeHrtB'@QrkbreugthEQVQrWHQRGdEQQE%EaggéeSSBk'%SEioﬁr

filters using another nechanical or chem cal ecul ar sieve
or other ¥ lters, in SPUEr WFSBPL PpbufiR@h P8I RitiesRrevntens ineng! %l ne.

The use of thend pdtaidd o2l ralrlandt heidipriesRnt cé®¥tess€felsr)t Guayany
non- pol | ut ant _gas' §% French Patent 0§|?I cati on 9611632
iE:

the bt hor LBPsBeABeEiEiss (Y FHSEETRD GGt R bod SEAble on
hi gh- pr essur eallcorpriedser and f atore rpehaigubgrlyw bh urban buses or

other service vehicles (taxis, refuse lorries, etc.),
20 in the air/compressed-air mono-mode, by omitting all
the elements of the engine which operate with
traditional fuel.
The engine operates, in mono-mode only, with
the injection of additional compressed air into the
25 combustion chamber which thus becomes a combustion
chamber. Moreover, the air sucked in by the engine can
be filtered and purified through one or more charcoal
filters or filters using another mechanical or chemical
method, a molecular sieve or other filters, in order to
30 produce a pollution-controlling engine. The use of the
term “air” in the present text refers to “any
non-pollutant gas”.
In his French Patent Application 9611632, the
author also described the installation of on-board
35 high-pressure compressors for recharging with
compressed air the reservoir of the vehicle equipped
with engines, such as those described above, the
compressor being driven by an autonomous motor with an

autonomous energy source and being engaged on the



éonpressed air the reservoir of the vehicle equipped wi t h engi nes, such
as those described above, the conpressor being driven by an autononous
notor with an aut ononous energy source and being engaged on the

- 3- transm ssion in order to qgperate and replenish the reserves of
conpressed ai FIGSHESEH cl@ dBFFARE O SIRRAHGE arfdbr eP§ithus theki ng

it possible tadReane of CEigassdd ehémlerg:yf di sisé paﬁeﬂlde nguthageh

operations. 5 . wever i this .type installation t he

o ghe pr essur e ARG RIS el e Toipritste ar FrrriBT toneeaRver

reservoir whi clonss dautadtlantaraldgy atismipaded dur ingmdresteu rpearad icgriscool ed.

This solution causes tfe,. . Iogg thgsla%%§epa5E ognggélgggggﬁ, e§chiaIIy
0SS

when the 1 reservoir eglns to e bringing a
its pressure du@h—@rm@gmdzdugmtemperature Camereese@daitcdidifg to

t he 'nvent'ontﬁkppﬁ§§ﬁ 'resé%QQhHErWEQ&HtHQﬁ whbshaekgs1it osghbhencin
addi tion, make available an_ additi onal torque and an 15

addi ti onal po%@ﬂ“ﬂ%@é’ﬂ?@ dBPFngl Sic CAO3ESt-i oRB1S |FOT¥EI0N QRUSES eFfPed by
the neans arRoyE a Jahe pe of iparéheudas | ¥spetballpaivhen duei ng

d | k h whi ch
S " actPuated By oo AL o BiHer OB BF -nehed SBURS S0to8
e e e
d d e BbBses! S
| ea

conpressed air is verte stored”in a reservoir Fated or
not, called tlR@qtdescserutiam vebehyBrkeswidr @Rl cbApRESdEdoRir is

mai nt ai ned at by ghmaﬁgperaa;aqu%mrm an DNiLHYRTRIRUr €, c§9qaé t e ubhlized
as soon as_the vehicle is put into actiqgn again, ¥ bei n nj ect ed
%% atlongh g

into the £onb@SGid B2 lexBENEF orF SHRIHRr I9F 1PFe BRGF fcomfpr essed

ai r, which hasHdistpresRid/edoyost thé 30nedns t emarcatad e amd,pressyee due
to the short dwell me in_the reﬁccel ratlon reservoir |s rei nhected

hot, into the® cadfr’ft}féi]]a(fr}lydhanﬁgr ot B¢ decelgratl

e engl 1é'%nd provi es a
consi derabl y lkerag@maanoubheof khehgyresenre compressor, which is

activated by a clutch or any other coupler, then serves
20 as a retarder, or even as a brake, by generating
compressed air at a high pressure of, for example,
200 bar and at high temperature. This compressed air is
diverted and stored in a reservoir, heat-insulated or
not, called the reacceleration reservoir, where the
25 compressed air is maintained at high temperature and
high pressure, so as to be utilized as soon as the
vehicle is put into action again, by being injected
into the combustion or expansion chamber of the engine.
This compressed air, which has thus preserved most of
30 its temperature and pressure due to the short dwell
time in the reacceleration reservoir, is reinjected,
hot, into the combustion chamber of the engine and
provides a considerably larger amount of energy when
the vehicle is put into action again or restarted. The
35 capacity of the heat-insulated reacceleration
reservoir, as well as the pressure of the air contained
in it, is provided according to reguirements, and, when
the reacceleration reservoir is full, the air is once

again diverted towards the main reservoir.



the vehicle is put into action again or restarted. The 35 capacity of

t he heat - i nsul at ed reaccel eration reservoir, as well as the
pressure of the air contained init, ks_provided according to

requi renents, and, whg%n}t t he reaccel erati 3(21 rLeservoir tihs ful It, the air

i s once again di verted Y6 &5 S8l n Sedeoi 1 € art can

-4- calkhel sheertdye pelhwon akdl bedssuréhefathecaraccelealacdbat e t he

vol ume and pressiy f_ t rea i r i.r ti of
t he average frequer(ra?’cé;lra}n%g a_ g@%ﬁé‘gﬁi (r%?engskll%y%?%&;é%ee b?lz?(@“r‘légs g_nﬁga
accel er at i ons, averaepdtagssnvt el i rthendegalsegs and accelggasiensg to a

preferred gharagdaidisid opftid@intenddaidd On, the reaccel eration reserve
is produced in a vari abl e-vol ume system i rder, as, soon a itthebegi ns

to be filled, to maintAF5P% %o?r‘br@sé’é(?fﬁrlresd?o‘? 3T SEAC aPt a

virtual | y consirardntiid@ssutlee apdateaperatiion, regerve neAnSraducedeyhca
assi sted by mechanibclal, C&r;eumati C i_C_ systens as _springs
e_

. h I
or the like, and,*® ur%eaﬁY%%%&‘rl §7n Ségrﬁ%;nsasofgoaorﬂe‘wci ﬁglelgilﬂsng t he

conpressed ai rcaurker £ pikedur eoi matine armi rehreesermmiessed aaft erorhd daid air
has been dgpregsufd Z§dv£9t@af§*fcé$%§tant §£8§§F£8-and {BkSerature, by
heat ate r hus

vari abl e-vol une -1ns . acceleration capacity t
prevents the fegans ¢f a dgvassueesdmdecerieraechanbtal hePRoHPRESSe@Tai r

while it irsydelg d | biedeRB] MRIGS b RRSSIREL oAl tRY TDRENt and) toO
have avail abl e ‘a quantlt%/ ff ﬁl r at the desired ‘i? h Ergssure a?% at
hi gh tenper at (1A e sBAREI BRI RkE | PY M3k sPh) 8 t Qﬁxﬁet’“ﬁ 1yehiRPe ¥t o
action again, cwnigmsdsed awei turerinpickstheer eacceher atdinh cepeaeivolr, s
filled conpl.et el énsé){éieéiv_tﬂohése?.ﬁh }lhg desi rgd.servgce 25 Rressure
(for exanpPe, %(Flba%. TED SRBFEPUALFET 5Pofi SESSH TBFaki ng,
when t he etesduralriver Thanst s t ovareikadret evaltwpe a quaebitt-ynsulated
conpressed ai I Aol A £5PUEAN &Y SRHAPYAMRs  cneeXhagted srom
the reaccel eration capacity, is I njecte i'nto the conbustion_or
expansi on chamygssurmlany terreratyesy phl ehe oCoOBPEPASTEr $1Ri YhipPedSures
inthe said is being filled and makes it possible, at any moment,

20 to have available a quantity of air at the desired high
pressure and at high temperature, so as to make it
possible to put the vehicle into action again, without
waiting until the reacceleration capacity is filled
completely in order to reach the desired service

25 pressure (for example, 100 bar).

Thus, shortly after slowing or braking, when
the vehicle driver wants to reaccelerate, a quantity of
compressed air at high pressure and high temperature,
extracted from the reacceleration capacity, is injected

30 into the combustion or expansion chamber, making it
possible to obtain wvery high pressures in the said
chamber, these being tokens of torgque and power.

Numerous means for maintaining the temperature
in the reacceleration reservoir may be employed, and

35 mention may be made, for example, of: the use of
ceramic or of a heat-insulating method, such as glass
wocol or the like, and it is conceivable to produce

non-polluting thermal or chemical heating systems,



éhanbe?, t hese bei ng tokens of torque and power. Nuner ous neans
for maintaining the tenperature in the reaccel eration reservoir my be
enpl oyed, and 35 nention my be nmade,g5 for exanple, of: the wuse of

ceramc or of a heat-ins ti ng nethod, such a | ass wool .or the |ike,
and it is condti tF}é a%uaﬁpartlﬁgn O Lﬁs'feggr“?m‘?%ﬁcii?réﬁﬁ% &R
heati ng syst ershe inventlon -5- W t hout

t her eby departing frorgéﬂger glé%gggtgccoggbggtgges atcpt ﬁeg\a{%g |on. lrcrg e

Q her objects, advantages a haracteris FAVENti o
gat her ed fromqfeadllh@g tlﬁefen"él@@n napi theag srshered i dhra mdemigodlthent

the said 5 c}ﬁﬁmml&mg eta%%ewgttlent h@fa%@méﬂﬁbagmgﬁéw N9 | Baig

whi ch: i gure shows "a basic I nstallation diagram

i ncluding a réifﬁféqlé?%ltc?rbnr?%éﬂ/égaéébr’élbﬁg ACE NRE G NG r@’é@ﬂ%@ﬁﬁ in
- Figure 2 shaWsighyiew in |ongi tud| naI sectl on of a simlar
installation, with a var abl e-vq const an%%ﬁless

reaccel eration capacit 'éﬁﬁ |St o a S5 £ HPS St A n8169§§§’ur e

and tenperaturimclifling a rebkcgelerationshoeservschermedtdialdy,to @&hebasic
installatign diagramQf a pollution-controlling engine conprising a
suction and conpression chanber 1, a const ant - vol une conbusti on or
expansi on chanmber 2, im Figunghizhshewsjatededninddernpohaliant 'rsnjcecipor 22

fed with 20 canpgessedia STNLh 4¢ydh [ eREENOIY \V'Qijfébi@r\yof'urg%
pressure 23, and a depressurization and_exhaust chanber e suctl on

and conpr essi GIPEHABPL IV OnnEEREGELeTaEdOMhe GRPRESBYIr i 201G on 166

expansi on chanmfigsteh icx analntandrﬁﬁlgﬁpﬁé&wrﬁrﬁg tdbeta8i Mg, of Whl ch are
controlle&i 25 by a l ktl% flap 6. The ¢ ?&tlorhor expansi

chanber 2 Ps connected 18 the depr &85 zat F5AERE 13 l¥xhaudt ¢ Sﬁ‘bgr 4
via a pipe or m%:aélflatlbntdaea@wm pd a pahtutloastognofoinhind anglne

O e 50 PPN euddidh Sanl® SHELEAL. AN CRIREGSS) on, Shanber

lis fed 30 wt I nt ake he "opening o
constant-volume combustlon or expansion chamber 2, in

which is fitted an additional-air injector 22 fed with

20 compressed air stored in a reservoir under very high

pressure 23, and a depressurization and exhaust chamber

4. The suction and compression chamber 1 is connected

to the depressurization or expansion chamber 2 via a

pipe 5, the opening and closing of which are controlled

25 by a leak-tight flap 6. The combustion or expansion

chamber 2 1is connected to the depressurization and

exhaust chamber 4 via a pipe or transfer 7, the opening

and closing of which are controlled by a leak-tight

flap 8. The suction and compression chamber 1 is fed

30 with air via an intake pipe 13, the opening of which is

controlled by a valve 14 and upstream of which is
fitted a pollution-controlling charcoal filter 24.

The suction and compression chamber 1 operates

as a piston compressor assembly, in which a piston 9

35 sliding in a cylinder 10 is controlled by a connecting

rod 11 and a crankshaft 12. The depressurization and

exhaust chamber 4 controls a conventional piston engine

assembly, with a piston 15 which slides in a cylinder

16 and which causes the rotation of a crankshaft 18 by



controlled by a valve 14 and upstream of which is fitted a

pol lution-controlling charcoal filter 24. The suction and
conpressi on chamber 1 operates as a_pgston conpressor assenbly, in
which a piston 9 35 Qrgtldln in a ﬁllnder 10_is controlled by a connectlng
rod 11 and a &¥i&h PRECHEPPEsstiPfzat Ton By eXhaddfauSt chlifber 4
controls a com@ﬁemahzmi;tanrengikae pla@sseidl yn \Mxtﬂmaaqmpip@ 15,\r/]\h:cch
slides in ac de 1 Whi ch. causes tation of a,crapkshaft
18 by WH 5en1ng gf which is con%roi? nggng(ﬁaé?%oaﬁecﬁhﬁg rod
17. The exhausqot@ftltd‘le of dépr essuwmkadahfdi r 12akes plthee suatapnexhadst

pi pe 19, the éﬁgﬁﬁgﬁﬂ}OfIﬂﬁ&%ﬂ"ﬁ CQ@;r%Hn%anﬁgﬁ valve 2Q. Ih 1ne

rotation o t 12 of the suction an ression c 1
i s control | ed BRprkFadig of cr%‘ksh‘éﬁPrEBS’érlﬁﬁ‘él@I@pr asdur rezcatauéﬁ and
exhaust chardheie 4 zwala aemﬂamlcaqomﬁtém&it 2101 heTHQ Baabkdard

conpressor 25 has its air_fntake 26 branched t i pe.of the
engi ne 13 bet WEERAIET | £ariltff 168y &¥m iﬁtaget HeP eH§FH€ Sﬁd ‘f hetBRgi ne
itsel f. Durindntake heipet abfortlsd telneise dleormasts&sm tHe WELL teirihgt he

reserves hi ressur e i 3 nst | ed t he_vehi cl e,
Wwith corrp?éss a%r“{av%; |8 %%h é;%ie %ea £n§ thf? leneco%r*‘}_f)?%fs)gorB 51he
driven by an dlhsctyoatitomppsr t28 \daid cbmpl:hsaerwhll(th wisl Jacf it edhien

order to fidde e TEBCRYER - pressure comPiRsS¥WI£5505325;h tahagg

connected to the vehi cl e transm ssion 3 I'i kewi se via a clutc
whi ch wi | PThethet (R RengHasl) FRIMPFRSIRG elddiat VbAs il 2BhBEEKI ngs

and which wil |p1§ﬁr VE7as Tafe eaginpeebsake 25  isMade iRgen t bposaﬁi bkeetergkow t he

vehi cl e agg fill reaccel irathon rezﬂé%gl r 32 with g{f} g ssure and

hi gh- t enper at lﬁ‘}oé:od:o 65 af r Ui f d Higeruatesy heegatg

reaccel erati orflrlésenhe()lxrem .ageously 25 being surrounded by a

heat -i nsul ati ng casi n%}c R2A ess\églhvgs?)?)isaréfglcge%o%et&[eedexrg%us;:hgi pe of
ream

t he conpr essor di ve onpressed-dif ~Towar ds
this reaccel ew@thlmieré:g@n@nmss;ql Wanchidtewigre via a clutch 31 which

will be actuated (engaged) during decelerations and
20 Dbrakings and which will serve as an engine brake,
making it possible to slow the vehicle and fill a
reacceleration reservoir 32 with high-pressure and
high-temperature compressed air wvia a branched pipe
27A, the said reacceleration reservoir advantageously
25 being surrounded by a heat-insulating casing 32A. A
valve 33, arranged on the exhaust pipe of the
compressor 27, diverts the compressed-air stream
towards this reacceleration reserve via a branched pipe
27A, by shutting off the pipe 27, and, when the
30 reacceleration reservoir is completely £full, makes it
possible, if necessary, for the on-board compressor to
operate during braking and/or deceleration, wvia the
pipe 27, by shutting off the branched pipe 27A and by
directing the stream towards the main reservoir 23. The
35 wvalve 33 also shuts off the ©pipe 27A during
reacceleration, in order to convey the stream of
compressed air under ©pressure, contained in the
reacceleration reservoir 35, towards the reacceleration

injector 22A, when the on-board compressor 25 is



27A, by shutting off the pipe 27, and, when the 30 reaccel eration reservoir

is conpletely full, makes it possible, if necessary, for the on-board
conpressor to operate during braking and/or deceleration, via the

pi pe 27, by sh tt| o%; t he branched gi_ e 27A and by directing the
stream t owar ds qgfﬁ r Ber VT rS38e The 3Breyanyéndspregryse dRSEES of f

the pipe 27An doeidgrectibeacef| ehat banboaRdordieipids LANVLey taliila/%'frr eam
of conpre ur t.ai in the reaccel eration
reservoir 35, s(f%\%/ar?éds #hr}{eje%xetg%lggﬁslera T%on ot %?u ector 22A, when the
on-board conpressor 2Rfiter the deceleratlon braking and/or stdpping

di sengagedg atoft hehsSarmn {1, pcﬁ@ﬁ’ﬁ%'é‘@c@f@y?é&’f@nl 9ﬁsg§ﬁer ebNphfen

direction of the on-hoard conpressor 25 and e maln external
reservoir 23. said vehicle xnep RRE1EBCAPAAALI GR FrtakiHieakeY 0?28t 6Bpi ng

5 of the vehi datuatied,ng @@ceher atdcpn m@k@r det t @adidiRe to Sahgewehicle

into action agaip, an air t 2A actuated, so as to nmke it
possible to i %} ) sr]ﬁrg?n %Jl?‘g 8&95 Eﬁﬁ‘pﬁFaﬁuifénﬁé?’%W%n%%%séEBOal r
into t he ctchﬁ)mmrsnrorexqmnexpanshanbehaHMrs amlsM dlrmvx110miwi th

the conpressed; ;i {fet @y %%@%rs%%ﬁ %g)éd:{?lnbt?kg]e co res I % Eé}?nn% err?d Into

t he conbustion or expansio e eng
consi der abl y iafer ea§e trangfrrpedssate, §b8asCQrthm1veorm| gir peweprnavanl abl e

for pUtt'%%dﬁﬁéf“%&ckﬁe'@ﬁ%iﬂg'ognég%ﬁﬂl %%nilderabf'ggﬁgréaggows a

basic installation diagram with a vari apl ume redccel eration
reservoir devit®® PTesgerRdi 8§ t3° atVartiadit Bigkheoweremvahlakle hfar
pressure-regulpalticighg the SAHi&De 1nﬂ6ﬂﬁﬂﬂ¥$n agaiby. the

conpressegd-zair press reyail,i the . reserv0|r 23.
The reagcel eration Lyrl@élépl‘evo? }5%“93 n%ﬁja talé’eg&'t?g'l SR othagdeaBy it s
t hermal i nsul atiitdn a vag8S&bleowslshs wfeaa:cledlelmwmy]l |11“ed@édr\ﬂilesn”dé{r1ce

di t oncentri to inhder o ger
laneter, URBAAGLOREENT | CALL AN 0,2 NALd o @@/éﬁ@b%n of i 08

di aneter 37, & t\Wo- st ge piston |d|ngs in
cyl i nders. Th@r@ﬂsluﬁr@errea‘ulmwg di angyetems mamecéaccelberratuonhe

reservoir 35, oRpreekd-bari Nepressure prevailing in the main
20 reservoir 23. The reacceleration reservoir 35,
advantageously surrounded by its thermal insulation
35A, consists of a hollow cylinder of small diameter,
opening concentrically into a hollow cylinder of larger
diameter 37, a two-stage piston 38 sliding sealingly in
25 the said cylinders. The cylinder of small diameter is
the reacceleration reservoir 35, connected to the
intake pipe 27A for high-pressure compressed air coming
from the on-board compressor 25, which is actuated
during decelerations and/or braking, and to the pipe 39
30 for the outlet of compressed air towards the
reacceleration injector 22A. The cylinder of large
diameter 37 comprises an intake 40 for medium-pressure
compressed air which comes from the main reservoir
under very high pressure 23 and which is depressurized
35 in a medium-pressure buffer capacity 41 necessary and
sufficient for feeding additional air to the injector

22 when the engine is operating normally.
The ratio of the diameters of the cylinders is
calculated in such a way that the pressure



i nt ake' pi pe 27A for high-pressure conpressed air com ng fromthe

on- board conpressor 25, which is actuated during decel erations and/ or
braking, and to the pipe 39 30 for the outlet of conpressed air
towards the reaccel eration injector SZA The cylinder of |arge

di ameter 37 cOMRTLIIUEEEHL éRE°4(‘Fhfeorch%HP@%¥pP§ss]Lﬁl€er d&BWﬁF@Ese”J air
whi ch cones frm&@elﬁalpmsrsamrevoun theum&eﬂlvefylhucgélrpreesufaenl&laﬂd

which is depressuri L8 C%e in_a ged e bressure buftljer aC| erjf:
necessary and suf ntPTor°Fe8di g ab&§F e BHal HiAT ¢ t(? et or
22 when the en@dduetlcsn@baatl ngn e rat | y22A For exaTWpéeratiao dfarigee

diameters af the) gyddpdeps 1§ qi &l atgd '1’Ebo Srh’rf%h ggceWXn t hat

t he pressure ressuglzed into
the cylinder cleRZeBiriFedepEessyre ofndifedak, m}sw et pﬁsehelerrewq

cylinder, to rmdiMedin a pi@@s@ﬁée@feéppf:©§§hlé€eft9r 1&@6%1&9 ihe small
reaccel eratl on %ddl tlfonal i nj ector A. For e a |l ar %l%fe
d

cyli nder of Hr&et & i‘@ﬁ‘etﬁﬁ © ec Pvi Yy deﬁf’r@%%u
pressure of 40rém1‘c;e1mk£et51®rt posséblreitro So naant aucm aapcbeesuae Q]flgh

approxi mately 110 bar |1 chndr of di-anet er_. of whi ch
forns theEB rliﬁaeascscl%aal %ra l?‘foflenl‘fleerlsceer voql%l.yl :t oagiv lc?cenhen% ﬁ%to pressure
difference duwisipntBhb8, dheplatdrentcapacithe4l wigilstlom Sslel:hedbu;for er

capacity 41 widd de select efgls&lvel@slgfbga\y@l@né el atively | arge vol une.

Buring operation in the conpressed-dir the engine is fed with
additional air, at 40 BFing oppﬁatéa@é}"rpllé) 'thpd compressadiaii mode,

tenperature, dqye ehfiéne isaddd iwiah-abAitDbREIO0RIZ2. at 40 bar (Bdr Ng a
decel erati as soon as the driver relaxe hIS ressure

that S to sa
on the ac&gl erst ple) l'(S%rl nyt br aRTRYSEhe EPTPERA8ETPs acPMvat &df€and
the 20 on- boaadiiltaidnab{nw essjEct@5 22s put into action and

ensures sl ow ng or br% TQedgs'c.\éei tLJarEq \ﬁal V&, 33 % to SHO5I g;so%g)%bso as

to divert the air, conpres Sd%at i pressure or exa ar)
and hi gh tenpexsit the ldyiver trrﬁ}la:mrbseoprzﬁswr@/\mrdsthhe aﬂ@@d@mae:mtl on

reservoir or during braking, the clutch 31 is activated and the
20 on-board air compressor 25 1is put into action and
ensures slowing or braking. The diverting valve 33 is
positioned so as to divert the air, compressed at high
pressure (for example 150 bar) and high temperature by

the compressor 25, towards the reacceleration reservoir

25 35. Under the effect of the intake of the compressed
air wvia the pipe 27A, the two-stage piston 38 is
displaced and, by virtue of the force exerted on its
face of large diameter by the pressure prevailing in

the large cylinder 37, maintains a wvirtually constant

30 pressure (for example 100 bar) in the reacceleration
reservoir 35. When the piston 38 has reached the end of

its travel, the wvalve 33 is actuated once again in
order to direct the compressed air towards the main
reservoir 23. It is thus possible to slow and/or brake

35 the wvehicle, at the same time operating the on-board
compressor 25 by directing the compressed-air stream in

the direction of the main external reservoir 23. As
soon as the driver wants to reaccelerate, the

reacceleration injector 22A 1is actuated in order to



25 35. Under the effect of the intake of the conpressed air via the
pi pe 27A, the two-stage piston 38 is di spl aced and, by virtue of the
force exerted on its face of |large digneter by the pressure prevailing
in the | ar%teﬁgyl i ndgr, %17 maintains a virtually constant 30 pressure
(for exanpl e bBPy DiAPrReMPESEesrerdts o ther esBbYEEL O35 ChARER T he
pi ston 38 has 2eadahtacs t akdmdy ofit pobbksblleaved, dbeamal e Iy adcgwat ed
once again in r irect.the conpressed air towards the i n
reservoir 23. Lﬁesl% ’ushggssei bt eh§8 sI oW anc %rrarb%%rkegggqutehe %Ei%@lee, at
the same tine opet athagbehe dn- bbasd operatdmy gqu=me 25y dalweet BAg itshe
conpr essedsal iS{{EAMIA 1n odE 416! LADEOf ¢! BRLTRI BeX LAY L3RV Ol T
23. As soon as__the driver wants to reaccelerate, he

reaccel erati oPiRf ed?dr 27A ?EdQKkt hat &fken bk depsséble to convey the

- 9- feed hadrdd@ho€Oomyheyeeted rali® LRBeeOHMEId e Chaghesiined 2n thus
maki ng it possi.ble to obt aiLn a_very hi %h pressure, hence a high
reaccel erat i ofri%r quESAFRELREACION S 5 FESRINGEE. | PYhis bPERrEEFng pH&se,
the val ve 33 irradrqlostdtioned iimjsadom waeA hatwhitl eshutthieof f oh®daranched
pi pe 27A, KN kgl t; POSS] conyey. the st ream of
corrpresse%]bai (r%{ogﬁdreérsospé’%sgarésocgi%%%lﬁ%%g?h th %t RV RECRI BFSCENEC
reservoir 35.ossapnwandshe tHgectiqreaeteltbratdrorbodny ecoopred8ar 2&hil e
the on-board gl{y cOMELSERE %éihse%t%%%g%setxl%%rprﬁ’.e”i%”gf%%%ﬂitﬁvﬁe

| osses in the direction_of the on-board conpressor 25 nd/or of
mai n ext er nal TseRPEMRl2PTrHRince wWwEhithe aveRagfoPsEISoPr v hEkedf ithe

aver age persortiski dtedtbn integieeardnd 0ih{d €O & eahfe vhlieChicetaditg
val ve- act ggti nc% 15 caammnds s a. funct ifon of the braki ng and accel eration
phases desgrig&fmands as a Lupgklipp,of the Jarakiag prdopcrsipgation

conpr essor, phades tdgeecwifbegbnt rol clutch, the type of heat insulation
of the reaccel eration GADACHLY. NG gtPG Al LINET b o204 VBLYB e LN
e, etc. 7 a g

met hod of mai ntaining press e varrous arrangenents of
the el enents itha Herpe ol etprtecl nadutaly, thet hvbe cheheby dagadetagnfrom

t he of the reacceleration capacity, the type of diverting
20 valve 33, the method of maintaining pressure, etc., and

the wvarious arrangements of the elements in the

vehicle, may vary, without thereby departing from the

scope of the present invention.



écope of the present invention. WO 98/ 15440 - 10 -
PCT/ FRO7/ 01766 CLAI V5 1. Reaccel eration nethod for a

vehicle equi pg tth a pollutant-fr or pol | utant ngi ne
conprising an |n% 2en3;nt conbusti on cha%@er (2), into pé@?5§9bébﬂgs§

operat lon with air, a quantity of additional conpressed non-pol | ut ant

umummwmm D oreqornernal [RSOrUOIr (23) N phich thiS

|e"nt L tenperature, is introduced substantially after the
corrpressed air, without fuel, comng froma suction and conpr essi on
chanmber (1) has been a?cdzraiddeécériartti@nt heeshbd forcabushicodechagbéppedhi s

vehi cl e al so g £q it h hi tf'irﬁ;“r rq, c sor
(25) actlvit egﬂtrpl % :ﬂ ecgl ef\ﬁdaeh oﬁg ﬁ}jgfa |ng§&g§qg§r% %Hﬁﬁﬁé

mai N ext er nal COEPEHEGNG (@B)m@m%@@é\z. sepbustiRg: qimgber 2}, éBﬁﬁressed
at high pressytgdpy, tihe '@§§1§)rw1th 62%),, d Q;Lfﬁr\@i'ﬁ)edoﬁngdaﬁeﬁ@ﬂaﬂn

order to be nmaintained 2 h tenperature and hi gh essure, and in
that this CQMPLES 5§ | &%‘H’%ﬁs‘b‘iﬁ{‘ s PR8 veRPELEY s %ﬁ nto M@Paction
agai n or restaxtednally rlwen:gfdlrn e@xd JlIﬂtWhidfle this coaafaplsés@@dogasxﬁ)an5| on
chanber the e oo

char acteri%ed H?I%‘f)in Utx}(é% trHégk%tp‘?easgseuxb? <’iu'l*lcg %%b %%%tée H) aésa@é%reflgd out
at a set vol umemperatire, iNet hiotk mmboreatl ngsmbsfx:}hlatmll}ychafaerer Feed in
that the storagg (}fesgé%. a%lr ' %Nlccq{cfdtedfm oRing £¥&h1 APLEcrYBhUARg N

or der, as soon comrences to obtain_and naintain. a

virtual | y con§l°éﬂﬁ3tress10{5’(éggajqi{e and hasmpeeen penigtedt hetoakhe GAteh are
substanti al | y gJm@ssttidd heramsepp! i@tk Dy vieha cae- bgasd beirepnNpHASSHED

15 with a high-pressure on-board compressor (25) activated
during decelerations and brakings, so as to fill the
main external reservoir (23), characterized in that the
air, compressed at high pressure by the compressor
(25), is diverted and stored in order to be maintained

20 at high temperature and high pressure, and in that this
air is utilized as soon as the vehicle is put into
action again or restarted, by being injected into the
combustion or expansion chamber of the engine (2).

2. Method according to Claim 1, characterized in

25 that the storage of the compressed air is carried out
at a set volume.

3. Method according to Claim 1, characterized in
that the storage of the air is carried out at a
variable volume, in order, as soon as filling

30 commences, to obtain and maintain a virtually constant
pressure and temperature of the air which are
substantially close to those supplied by the on-board
compressor.

4, Method according to Claim 3, characterized in

35 that the control of the increase and variation of the
volume of stored air utilizes the compressed air of the
main external reservoir (23).

5. Method according to any one of Claims 1 to 4,

characterized in that the reacceleration reservoir is



4. ing to Caim3, characterized in 35 that the control
of L‘Ml”ﬁﬂmnuﬂﬂgﬂmva?l ation of the vol ume of stored air utilizes the
conpf essed air &f the mai n ext er nal rfzfervmr (23). 5. Met hod
according to any one_of Clains 1 to 4, characterized in that the
reaccel erati ontP@EBRYbYr F@sulated. gy .is DProderefl | §romsinawkRiong
produced frommasetasl189in oﬁ&ﬂﬁ”t@'&ahﬂt@ﬁ@ﬁﬁatﬁlgﬁ|@%ﬁb@r@t@f@hand

t enperature and ressure. Device for inplenenting the method
according to @r%ﬁ?/u’gﬁe of dains 1 to 5, characterized in that the

st orage of the6corrpr esBediaer fcf)rmmglémeﬁttihg ehebaatthod admm‘ﬁle@w% (25)
is carrie e i on reservoir 35) ed to
t he exhaus?’ pi pe y ?% ?E <e’]:(i(‘%&lrﬂ?e 3£n %oar d conﬁrrggsgfl%fé) ﬁggﬁ tHe said
pi pe and 10 ansmr@@eoof(zM) qyoyine soyest anrthengngblﬁs'pmortkmr on-bagxphnsi on

chanmber (2). comgressorPeVi®e acLording 0 Gl nlﬁ &harr@acéceé’ 'c%é
that the reaccel eration reserv0| r is a reservoir 15
8. Devi cer @EebYatfg (8 CPai @Ganéﬁﬁfiaéf’ettﬁfe@&l”@u“ PcJHR?t (tzr?e) Of

reaccel erati ontli@senvbBbarlS cofprakisal e(am| Lw@tween(sﬁé said $ipe arleVvice
according.to C ai m 8, charac

th | t
reservoir “Const3t s rb?e%t%]f)l I gﬁ?#z’é c‘fﬁ?’rﬁe‘?n%$ STl Ftl'gf?eg%gﬁ%ékgs?@gﬁonoﬁ%i ng

concentri cal | yexpansivw ehdmobéow(Zyli nder of |arger dianmeter (37), a

t wo- st age pi ston (38)dﬁé$géggath§§§ Eﬁlgocﬁh nders, 8haractﬁrlzedh

cylinder of simall 8dnnett e &'8hRe nHdhd, to
t he intake pi p'éhw?thforeéscebgmptegseuesanrmrf Aema Iteh?@rvomrgmﬁjrm:sure
on- board CRIPIRSSPE2(25) via a branched pipe (27A) and, on the

ot her hand, to a reacceleration injector (22A), and in that the
cylinder P | &8 ger di dPEYEFe (3FFOLEHPE sed §halm §nt gkarpgopriged in

medi um pressurghgonNpressedcakblevhit £8n3Lecer®sikr a® Wie vaiidY1RS 843/Qinte Under

very high pressyure (23) and which is depressurized in a buffer capacity
S. Device according to Claim 8, characterized in
that the reacceleration reservoir consists of a hollow
20 cylinder of small diameter (35) opening concentrically
into a hollow cylinder of larger diameter (37), a
two-stage piston (38) sliding in the said cylinders,
whilst the c¢ylinder of small diameter (35) is
connected, on the one hand, to the intake pipe (27) for
25 compressed air from the high-pressure on-board
compressor (25) via a branched pipe (27A) and, on the
other hand, to a reacceleration injector (22a), and in
that the cylinder of larger diameter (37) comprises(an
intake (40) for medium-pressure compressed air which
30 comes from the main reservoir under very high pressure
(23) and which is depressurized in a buffer capacity
(41) , whilst the ratio of the diameters of the
cylinders is calculated in such a way that the medium
pressure prevailing in the cylinder of large diameter
35 (37) makes it possible, in the small cylinder (35)
which 1is the reacceleration reservoir, to maintain the
selected high pressure for feeding the reacceleration

additional-air injector (22A).



(41) L“umnl“i““ ll ‘u atio of the dianmeters of the cylinders is
cal way that the nmedium pressure prevailing in the
cyli nder of | arge di anet er 35 (37) makes _ it possible, in the snall
cylinder (35) which is the reaccelerdtion reservoir, to naintain the
sel ect ed hi gh b? essur eP¢0¥cet eadirngdihe teacory epaei of Claigidi ¢i deal®air

injector (22A)characterized in that the exhaust glpélgf the Hh-boardeVvice
according to any one of Clalms haracterized in that the

exhaust pi pe ofoTREEHRBoqt & anchPﬁBrE%E%r @i‘?‘? BRarchepitpwarseayhe

branched t OWarﬁb‘acEd‘@lerati@'&iCﬁ@é@f%i@naféséqu(i)ppedr eleﬂuapmdv\@ tiz3 val ve
(33) 5 which rE-? eki it OSSIb|e on the one har%"ﬁ dur| decgel erations
o5

and/ or braRin § thHe HPLHeam ©° (ﬂﬂ Yhe SFANoar d
conpr essor (256)ce1¢rattinms ancdl;’cmecbr@mnc_f;sthiaondiineext ¢heala ire semeainr

(23), by | 0850 Beolr apsied gl aprAcge o shut (389 Of, g0

exhaust pi pe on- board conpresso
hand, to make Cﬁltr?}”déls@fbl ©% o EHut FIM ¢ Wé‘iternf@r af&Efar siige (@A), &n her

in order to aldgwnihe ém@ebrancp@é399§eofzt7ﬂ¢ sﬁapwsg@m@lhgswf%amﬂen t he
direction of. the nmajn exé_?{ % reservo

15
reaccel er &Pi o PR Y R 1P 35 uFRe PB- hﬁﬁ‘%él Fompreﬁ§§§| b(l2(§ t'oaﬁ’tdi '1ize
t he on-board canptlessothéZShantl, to ataker 0 bosilahe boakButheffehined e,

or, during re CC% o) ocone t.he st eamof ressed. air
under  pressur® ar%%%)n %% QE,?A thgltyllg actel % o%ozﬁfgg‘gegggi %r&%),
towards the reazssEiae aoforthenj @@nmessed(q?mi\) ,strﬂiaml eln t hee dimrelodacsh
conpressor . (#5) edS maidli WBAMAGRL, UL RIENEN!ING {RE PrGaRMT € drasses
in the direction of the on-boar corrpressor (Z?Qan or the mai n
ext er nal géserqqﬁchkggatlon reservoir to make it
possible to utilize the on-board compressor (25) in
order to slow and brake the wvehicle, or, during

reaccelerations, to convey the stream of compressed air

under pressure, contained in the reacceleration
20 reservoir (35), towards the reacceleration injector
(2232}, while the on-board compressor (25) is

disengaged, thus preventing the pressure losses in the
direction of the on-board compressor (25) and/or the

main external reservoir (23).



