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TI TLE: ENERGY RECYCLI NG TECHNI CAL FI ELD The present
i nvention generally concerns waste managenent and nore
waepmsilts7eal |y rel ates to waste coll ecti on systBOBSE2008/050127
wherei n vacuum pressure i s enployed to suck waste from
a waste deposit point to a central waste collection
central. BACKGROUND Vacuum oper ated waste coll ection
systens of a stationary type are quite conmonly used
TITOE: FONEBEGY REGHChINGdonestic or office waste in
residential or business areas, but also for collecting
hospital waste etc. In such systens, deposited waste
TECHNICKEAFIFL.Dequence from separate spaced deposit or
col lection points to a central collection station. The
The preseettinventionigenerally eonnsEsewstpmenagemenions mereaipeeifically relates to
walls R8G5 SOEAG SONNBENEL fQLBS: EQblEEd o0 B BLEORom a wasto
y a pipe Q’ys &t tué t6 the Consi"ueaye fransporst
defbis&tpait @S a c&itral @astk cbiddctivAséralr om t he nost di st ant
col l ection points, a conparatively powerful vacuumis
required to securely convey the deposited waste
i E;ﬁi@l]ﬂlllf(:kage fromthe respective collection points
B‘%Vt%kt e collection station. The powerful vacuumis
Vacmeatoperatey wasteuediectionf systeaswtt pstaihmaiyntypaachquiescorasdy used for
unber varies with the dinension as well as the
col?ﬂ‘eﬂw & mesHE hashice el ire%g@%lt bR 41Fesy fhut also for
colflicBh@ME§HaP fvabiB&tC ah! K6k Is9ReRY) d?:g§si{eﬁ AMstdhe SRkIELH 5@fence from
station. The energy consuhption Of these
sepasateispacgt daposit oigealiectivinmsnts 0 4 eeng@| collecitdn si@gat Thetllection points

af fecgts € COoS ffi.cjency of the entjre waste.. . .
are SR PP Y ST RS AR CEn gy bR almpRcsfion gation by a pipe
sys@dn® DU He el RRkiBerbible MadsRNGk@hce8NM 160 TBNvadte B theOhost distant

view. Attenpts have been made throughout the years to

collegtipit ROHYS, emcrogpatabineinprwastil ofacme {pataquivgst deluerwgly convey the
r Yy .
LGS L LR 30 6 I RO B IRLR Bl stion
the active periods of the vacuum produci ng nmachi nes.

However, with the continuously increasing vol unes of
The RRVErY; VMBS SRaleqiyH: THabe R deAumPEREF S magaings whose number

varfeWifiCtht Ofnci¥dh 8T BveRSs Yﬁ@&)&&ﬁ%gtgfof&l%sxkzsis?@§cglgbﬁon°§y§ﬂe&eand with the

or other areas, the require acity o
distancas ity odlectiongpaiets liione thercatlbationtsetids. The énergye@agumption of these
Vaclulr}lsnt—perg uctl}llg rtngggjge%’is ?alrée? rwr}gghl r\lleegatsn(fjelI}lf'I %ﬁgcrgss the cost efficiency of the entire
waste collection system. This large energy consumption is also undesirable from a general

environmental point of view.

Attempts have been made throughout the years to lower the energy consumption of the vacuum-
producing machines that are by far the major energy consumers of the entire systems. One
approach has been to shorten the active periods of the vacuum-producing machines. However,
with the continuously increasing volumes of waste produced and with the tendency towards
waste collection systems serving larger residential, office or other areas, the required capacity of
the vacuum-producing machines rather tends to increase instead. In theory, alternative solutions
would be to reduce the system volume by using a smaller diameter for the transport pipe system

or to lower the generated vacuum pressure. In practice such solutions are unacceptable since
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woul d be to reduce the system volunme by using a
smal l er dianeter for the transport pipe systemor to
wo oenog7ne gener at ed vacuum pressure i practi CECHSEI08/050127
solutions are unacceptabl e sincethey dramatically
i ncrease the sensitive of the systemfor plug
formati on and bl ockage in the2pi pe system SUVMARY It
is a general object of the present invention to
theyr dremedigcallppnavasaein senfitive v dewystepefoatpbg foasatéon and blockage in the
.collection systens by reducing the anmount of energy
PIRESEFEY- i n the systems. In particular it is an object
of the invention to suggest a nmethod of recovering and
recycling energy consuned by the vacuum produci ng
SUMMARY¥s of vacuum waste coll ection systens. Li

Iti %rggc/réegag loﬁ{?ctlec%,f élileggfgﬁ,efgg%%%gr n gb %?itgg %@rﬁ%ﬁn%\ﬁgﬁcggmto%emted waste
coladap 8dtchR by REICRE Mhd ¥induRoMBRERY Gvadied i@ bRt | on.

These and other objects are net by the invention as

defi ned by the acconpanyi ng patent clains. The

Lovent. 0 e I i.0 . .
i GEDRE R, SETEKEL L AT BRI SIS Qvering and rcyeing
endrgpbsPOnied @y iy pRuimarod@ibigunachihet 6spohtwagic®Hection systems.

| eadi ng from spaced collection points to a central

collection station. The station contains a system
In éﬁﬁb’lﬂgf Y ARHEPHSES g Aetion! tﬁ ?)%Vi(fglﬁa energg recovery and recycling

acuum pr oducl ng chine. In such'a system

systanm sdaghgerdatbt perfoenbirngt thomethod pfitheanwmtion.of ener gy wast ed

in the systemis achieved by extracting thernmal energy

froma vacuum produci ng machi ne exhaust air stream by
ThéslaHd BihBotiRes X MeAS) BE idvBRIoRRk ISMRUBY theacBomPeGinkipatent claims.

area fromwhich the waste is collected and by uSing

the so extracted thermal energy for heating or cooling

ur iLn e ci.fied ar .t her eb Vi di a_ . .
e A A R L
wavasit athnefgiegybyt Paithe vaqeei fin eBngiceapipss Weldingd&om spaced collection

reduction of the | ocal enviraonnent a_F | oad of the o
poigks| tp écqentsal lsetian statins The slatipp prtaige aspgem vacuum source consisting

of ?tcﬁés@gflé %&fﬁﬁﬁlp%taﬁ(‘éﬁ% kna@ﬁin%. &gy iars %Qfﬁng %nsic}]er%ble reduction of the

riendli ness o ystem Tn accofdante Wt
ambuttt dfeeneagyp eabtedfintthe systeranisiachievedbg dxsraetpy theemiloenergy from a

wast e col.l ection systengs where an activated carpon
VagyRer's gBWg markhiap eghaust 31g Stfﬁagbibéf dHfTHNg ﬁ‘lg Cé%ﬁ%gﬁ&legpql energy to a

speeificBAR frbi ISBIP HaNERe W dolledtd BndBPaShg thd'§o ERBIIR thermal energy
energy is extracted upstream of the activated carbon

forflidating aundopling hpewisys iim chee apdcifged: hreaefhiciaby eproyidig awefety effective
rec?csiintghc?f t %ecfoﬂéurrllédf &l Ethter%SJ I\?Jagtg e%er:]rlggz tg Yhe specified area as well as a
reduction of the local environmental load of the collection system. This will increase the cost-

efficiency as well as the environmental friendliness of the system.

In accordance with a further aspect of the invention, this is applied to waste collection systems
where an activated carbon type odour filter unit is provided in the exhaust air stream. In
accordance with this aspect, the thermal energy is extracted upstream of the activated carbon
filter unit, thereby increasing the efficiency as well as the useful life of the filter unit by

lowering the air temperature.
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| owering the air tenperature.ln enbodi mrents of the

invention, heat is retracted by conducting the exhaust
wa@eoosges7eam t hrough a heat exchanger or alter netT/sEd098/@0127

heat collector prior to exhausting said air stream

into the atnosphere. hi another enbodi nent, heated

fluid nmediumfromthe heat exdhanger/heat collector is

used specifically to supply heat to a heating system
In amibbdimeatstod ;lha/fiat/miOEylsda’eimrétCErctesldjycboﬁdmmihg itlecexhawest air isiream through

anot r enbodi nent, heated fluid mediumis used t
@%eator At Fireet gPh Bﬂﬂre%ﬁ%&“mpg SPgHiggfteam into the
aﬁg&%hg@y devel opnents of the basic inventive idea as

as enbodi nents thereof are specified in the
dependent subcl ai ms. Advant ages offered by t he present

in 50 e Py Bt B BeliiReBeniae bht SR isel polgor is used
spéi:ﬁﬁﬁﬂ R dupply Bbat @R At R ﬁeﬁfan%@ altdpRiki @@tenBBk %d specified area.

PTI CF THE DRA The invention, together
Mﬁth further objects and advant ages thereof wll be
d f t f.ql | owi,n . .
In %gét%l?r é}??%d%ﬁa akte}% ea%g u%] %?editﬁn %gseggtg Su lx%e%tgto a district heating

nefiWoal Ngs, i n which: Fig. 1 is a schematica
illustration of a generic waste collection systemfor
managi ng waste generated in a specified residentia
Prédt&&y fifrthGr d%eio%nﬁn‘?scdf%@ﬁddsfcaihvéﬂf v?%&eraaa"s Lo, as%ﬂf[btoldi{nérﬂs thereof are
sect1 on, reater detail of t
spmiﬁédemtth&xfepey«ﬁnemhmalﬁs g. 1; Fig. 3 is a schematical
illustration of an enbodi nent of a thermal energy
recovery systemaccording to the invention; Fig. 4 is

Ad@ar?t&éé@ RBLicg %_ly thd hrieht Aléfonah a@ﬂlﬁbﬁﬁtfﬁeée%h%ecﬁ Move, will be readily
recycling thermal energy recovered by the heat

apprecigodngongyatingthe belpvgletaged dseriptonio§eraberimentsof theinvention.
illustration of an alternative installation for
recycling thermal energy recovered by the heat

BRISFODESYRIPTION OF THIE DIBAWANGES 9. 6 is a partly
schemati cal, sectioned view of an enbodi nent of

a
The @i tagefher with furthes sbieels and A wntagenthareab vitl de begfeunderstood by

ref%:rﬁr\%eﬁ? fﬂg@ﬁ%ﬁ%&%&%@é@ﬁéﬁ gﬁ? W&h &R a%ontx&ﬁymg drawings, in which:

Fig. 1 is a schematical illustration of a generic waste collection system for managing waste

generated in a specified residential area;

Fig. 2 is a schematical illustration, partly in section, and in greater detail, of parts of the

waste collection system of Fig. 1;

Fig. 3 is a schematical illustration of an embodiment of a thermal energy recovery system

according to the invention;

Fig. 4 is a schematical illustration of an installation for recycling thermal energy recovered by

the heat recovery system of Fig. 3;

Fig. 5 is a schematical illustration of an alternative installation for recycling thermal energy

recovered by the heat recovery system of Fig. 3; and
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The invention wll now be explained with reference to
exenplifying enbodi nents of a thernmal energy recovery
wa@easnesoyTl i ng system of the invention that arBCT/SE2008/050127
illustrated in the acconpanying drawi ng figures. The
exenpl i fying enbodi nrents of the invention are
illustrated hi Figs. 3-6, and4elate to an application
of the inventive solution to a vacuum waste col |l ection
Figyst ens d pafly schetmaticadsactionty pewtdiah embogianehi @flal opmibired filter and heat

schematically outliped i.n Fi and 2. It shall be . .
enpha$FARHESTCRBEEAT 1oRte In e tﬁ?rﬂﬁg?f}eéﬁﬁ I§HY Cr ¥ StF’ES’rOft%i‘Femven“‘m-
pur pose of describing preferred enbodi nents of the
i nvention and are not intended to limt the invention
DEBAIhEDd@E&CRéPTHQNEOf Figs 1 and 2 illustrate an
nve tlona vacuum ect

TSRV i Ao QR RPind Sy B YRt tBing hb@Rments of a thermal

en&%i[? irglRElyand 2t SR1IDAsysihs bethe S anes tHaﬁéie aflustv@tt €n the accompanying
l ection points 3, 3" or 3" (see Fig. 2) in or

drayying iﬁ@t}reblﬁ hemXﬁ@Bhfwg%lh@filmqmés oftlesaingtiopgre Hlugiraprglrin Figs. 3-6, and
relgt%t ﬁ pg)ﬁ g'ori} g[héi va gtfv%ngohﬁoﬂqg o&ac{ﬁ\@ﬁtvsa%s%egocfﬁhtsonogystem 1 ofa
ctl pol nade e.g. to our

col Ints, terence 1S
staEUﬁaip efR tﬁ’at i phrtiNdy aEIlPsdleﬂfﬁﬁcaIl@'%ulﬂined Theigepasd Rell shall be empha-

[ ect
SlZﬁ@l th@lggh%hgtgﬁg eﬂltstggtl({n% .agfzg%l lgdgqfrggﬁg] v Pﬂgscg)lo nggcr9lge?r@ﬁqeglbodlments of

thd RlEhtHRIEH 2 %%e&led@ Qedif ﬂha Gflehdlon fohfe &‘legset‘ﬁ%ﬁgf. 3"

waste i s suc ron1t ection points
to a waste container 19 |n a central waste coll ection

Fl@o r?’@g%ﬂ ubilr/@g%lagteggrg&]eﬁcazgo@ 1 é]?{ﬁ?ﬂgrgy Wastee® (glec’uon system 1 of a

stafiOfdrRity iR RrikdTh Spe@ficdVRiHbTP hRE WA NYadiB ehildpesited eftt%@dste collection
in the'illustrated enmbodi nents are series connected

poipgsciidhor dHgseehids. Aria op peiside duiléipeeBedt3rafdhe amaSar For further details
re%rnﬁﬁ%éﬁfeg | Ik%l% (%f skaﬁé;{o%tt %?)r(]:\(t}léeﬁ:{hf)% Ig%mgs rgtteérence is made e.g. to our

Eufapehi PetefdNb.OER helom @2 1. \The depositad svadts is sequentially emptied from the
vacuum produgi ng _machines 6. In other waste collection

collgshipR pattsohs’ vitieY ethrrgh; ;anspoid pinpesystsd & laid adgr grpynd G. Specifi-
cal%’;é?lge cotllla@teef %&9% Qlc ﬁd‘eﬁbxﬂq é@tﬁi@lg{q %&Rﬁé 3' @ggeatg absﬁaste container 19

I nes or er 0 uum pr
in aaedtrah wsﬂesmﬁeatmneaﬂeﬂmhddb)t o stirbreg mcnmnmdem&dﬂiy@xvatcwmfsource 5in

the s 1 and also to the ex ted waste vo
saig ﬁ&tkﬂé ih SRPBLE IUBE > AQniGigS A STheD A YACU A gducing machines 6 that
in HRUNQHUEH 'eﬁfboditr&%tspefrc? GRS cOiincORA Yadhin! enk Hiar Q@"ﬁfeﬂféd by electrical
vacuum required to all ow secure transport of collect e&l

mO\mts (@thp@mﬁ@dib’Iﬂéwmt@d) §b$h®luk1 B ephas@ed thwughethet teiinyention is not

resghcéef, ;g r%% ener V'icl:(ﬁlgusnd ng easngfl%J]ugleprg Ec‘tu%?; rr]rgeichmese 's° 18" Sther waste

colVeR€ibH! mﬁti@hsﬂ@h&%(thé Reentidmap Pleistedes TSy \Whddh theaedethiin-producing
f ans, e energy efficiency of the drive not or s

machines may instead be turbines or pumps. The number of vacuum-producing machines used

is adapted to the size and complexity of the system 1 and also to the expected waste volumes

and waste composition.

As was mentioned in the introduction, the process of generating the powerful vacuum required to
allow secure transport of collected waste from collection points 3, 3°, 3’ to the station 4 is very

energy-consuming. On the one hand, there are energy losses in the drive motors for the vacuum-
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iIs in the order of 80% However, it has been

recogni zed that in addition to these energy | osses a
wa@onsilelgnabl e part of the energy supplied to tPer/SE2008/050127

vacuum produci ng machines is transformed into heat. To

be precise, the subatnospheric pressure and air flow

produced by the vacuum producisng nachines is to a very

| arge extent converted into heat in the pressure rise
prcahllcimgsna:chEGMﬂn hpmiestionk iwithaetyum lﬁms,rthe blhar@i efficiency of the drive motors

. a C nmuch Xi mat 0% of the total

is BB gﬁ%g af;%cf% OV R AR FETh Wa%fﬁé\\{% AcRHgmf dhese crergy losses

coldBsld Balt bR R&3Y su @Heé té &@tvaeﬁmﬁ-lpfbrdﬁah BRERiEYs B3R nsformed into
her et of ore been wast by sinply being dlscharged into

heath€o &¢ prssist éhaasubammsphmc @xﬂsams andadir flew pmlmed'l’ﬂ*yeths wacuum-producing
ener r.iorates the co
R o By e GllsPar G B i R e s o sy machines. I
fadt Qn acti6d] Sippledagohsveu@Val apptoxiBatélh GOSNV the Wl Hhadgy supplied to the
generated by the system In |arger and heavily
Vawaaﬁr@dmgg maglgngseis ccpyeriey dnte figat] Thiphieatr thasmel ¢ngrgy has heretofore
t
el ST 0 L8 o g8 T8 S s, 1he o

wastet ehehgy mﬂ{edly\ﬂe@]pmesttbdc@t effioeneli éifthe evirall @B&ﬁﬁﬁld is also a factor
collection points 3". Conducted experinents and

to epanideied Bhen ﬁ‘éf\]/‘@tlﬁ% Wereewggm@ataé featl epnerafedysthe system.
collection systemutilizing three vacuumfans 6 to
produce the required vacuum pressure and air flow,

In tlehgern'aid brarily Yoaded twesteocadlectionf sy2@hs kWsevasal lpewerful Vacuum-producmg

ed into the  atnos w th the va uum f
el o IEE oF Hige Phe, BPoRe et eca ol e S gely empty al the
WaWe |W d@}%}&ﬁe@ﬁuﬁdﬁ‘eféﬁﬂ Speded edlleBridnsomts SV O0BERIRY experiments and
has now been realized that essentlally
calpmmwéxave; oew refepledithaidy acwasterf@llwwnaswemagld@mg three vacuum fans 6
| ec ene
to GG 3B ETtn BRsslY ncie BERZT i B 0eie 38 e orger of 220 1w

malylte disdhreefl igtshhdl Sﬁmo%pﬁeré RGN the &ast A B e&m@@bu @irnghd thereby wasted.
machines 6 prjior to its dlschar&e into the atnos phere

Sughwagisd snseyevillidgsocanse aroasiderable fesahenvitepmefpl lpast:
heati ng or cooling purposes. An enbodi nent of an
energy recovery and recycling system as suggested
It hmas aow deergrenlizethikatiesseatidl lyamprévetl cogiwtiinéende o€ thelawerall rwaste collection

reater detail reference to Figs. 3 and 4. The )
sy g el &6 enegrl i dcBl R G eatit woy BF aghareddhirgeovering the
hea o8& afstGRH ﬂr(ﬁﬁ ORI ing  mdc iR 96 g\ll%lat'o 1fsﬂﬁ%%harge mto the atmos-
descri bed above. When enptyi ng waste deposited at

phese piad bit rcyingsaid diehien theomalpaiergy 81 hedting 6t'cooting puranses
entire branch of the system 1, the vacuum fans 6
(three fans in the exenplary system 1) of the system

AnVasbetinSMUHL 8n 2n@bf radiveMadidrebRelinh &3ttem!t AesugBsitdr &2ording to the
mvgrﬁfo%uwmnllplgoev? %g rd%scrlbed in greater detail with reference to Figs. 3 and 4. The energy
recovery and recycling system is integrated in a waste collection system 1 of the general type
described above. When emptying waste W deposited at a separate waste collection point 3, 3°,
3” or in an entire branch of the system 1, the vacuum fans 6 (three fans in the exemplary
system 1) of the system vacuum source 5 are activated to create the required vacuum pressure.

Then, a respective air inlet valve AV (see Fig. 1), and in the relevant case the respective

branch valve (not shown), is opened to create a vacuum air flow VAF through the pipe system
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Then, a respective air inlet valve AV (see Fig. 1),
and in the rel evant case the respective branch val ve
W@ owB/164103Wn) , i S opened to create a vacuum ai rPET/EOR0VNS0127
through the pipe systenR. This partial vacuumin turn
creates a waste flow WF fromthe respective part of
the system 1 towards the colléction station 4. The
vacuum air flow VAF and the waste flow WF enter the
2. Whstpartcd veaiunein 1 ohageea whaste diast WHRNom thepapatieed pant ofithe system
the ir flo VAF and is collected. The separated
‘é’@{?gﬁ}i‘ea‘fqu \%1 “nters the fans 6 and i s heated by
the fan parts acqw ring considerable heat fromthe
vacuum generating work thereof. This heated vacuum fan
The wheust aiaflowsYABand thagvaste fbm&a%@ré@t the waste hmtalafrrsl 96Nhere the waste

ro vacuum.f . y te
WS SRS A i SPHEHEL s Yeledtef 1SSl Bp il 47 fow var
enteﬂst me tthe @b Esplfb@feﬁ Byhthe Y patsvaag uidinp feansi@ochsiel $1Eat<’=ﬂrdm the vacuum
out|let 11. hi one enbodi nent of the thermal _energ

genesptingavyrk Abpteate tlyis heated wrammfnexhong ainsiean iFAS & car@catcted from the
DE.QV, uwr% f
farg)%c %B% zaéfgxrﬂ %ﬁreg(g%%te %115] D Jr(%gsjyggr@&par dgﬁ nt%?gte] @%séé%}ﬁbﬁgh a silencer
l2;mﬂtladlﬂddtrged ittb ehevatmospheteathroexh awadtuuai fan sklieaimaitAblet 11.
The heat exchanger contains a fluid medium FMto which
the heat of the vacuum fan exhaust air streamEAS is
In bh@Rab&Hinest ek t‘h@ﬁﬁal 'eﬁer?D dndlicb GGk Xys%m of the invention a heat
indirectly to a heating System and/or"to a tap
exeangar 7siy ptandcis thxf vetChemsfpe eklidusthinpipa sAemflrto recover a major part

of f}%ﬁ%\éﬁﬁgga%e?ép I?I&f:l? i ugxlﬁxetgp g%]gq%rs‘é\g}% %[re\fggf ﬁgg {llﬁq,]gea?)éxchanger contains

a fREd PR PV otviieEh WRMds: oftthevdtaah BX eXangesir sirchhEAS is transferred
medi um FM may consi st of the actual fluid nmedi um of

and; ghaq if @avma@geds@igftcgvh qugngdientlyr tot & hegiingesystoyps HEamie: tpr a tap water
oy RS el ANRRSOA DAL BB S Dyt fsed st o

ret@ining] it '@rthaépevﬁieé rzltb@d‘bﬂﬂ&latmg)fmrpb&s Haathef m@dsgeﬂa)t }ﬁﬁ’tckxchanger 7 fluid
recycling system of the vent| n a heat collector 13

meginny, FM, gy qnpist plethg fetighilpidhmedingyeh sad hegimgesysipat &% and/or tap

C I

e STy e ag et Eé KU BbE FRALRLINiw @rih o furher hea

exdhangerdddbusdmied ihdasg. dd col l ector fluid mediumFM is
|i kewi se connected to a heating systemHS and/or to a
tap water system TW5 of the specified area SA for

In &d ARSHRIVE ichBol@fht bNBE Bb&- reddvelyelAlbdclitd§/sRERbLBe invention a heat
collector fluid nediumFM is thereby conveyed to a

collester 1pUswraddeddialthey vadupg e axhaust aiteiphestannd0 and contains a collector

flu yﬁc’l&? ﬁ%tlﬁﬁ Wagee heatdP E}(I:“ He Vaa%UIIII’ISI fjarll lé}%hvgug’t(:“alrl rde!a%naﬁgg tnntms case said

heated collector fluid medium FM” is likewise connected to a heating system HS and/or to a tap

water system TWS of the specified area SA for transferring heat thereto. Preferably, the heated
collector fluid medium FM’ is thereby conveyed to a heat pump 13 delivering heat to the

heating system/tap water system, as is likewise indicated in Fig. 4.

In this described embodiment of the invention the recovered heat is recycled to the specified
area SA from which the waste W has been collected. In other words, this embodiment of the

invention suggests that the collection of waste in a first direction from the specified area SA to
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hi this described enbodi nent of the invention the
recovered heat is recycled to the specified area SA

wo ewsnodtizh the waste Whas been col |l ected, hiPOL/REI008/050127
words, this enbodi ment of the invention suggests that
the collection of waste in a first direction fromthe
specified area SA tothe colledtion central 4 is
suppl enented by a recycling of heat recovered fromthe

thef enileetxdmacentrald is supplamenipp byiat recydiling of heat redosierkd tfiont the fan exhaust

.specified area .SA for h I Ng..p enera

air R I Grettihdrk ¢ o dreciiey RRERER o sflE Phfropgse The general

enVifsHERtal GRAEMY c%ﬁﬁ&um}ieor@“%n% he ®PekdhlaPdn@bfaoffifinption of the
the i mmedi ate | ocal environnen benefits consist in

spacifécdc anes i agidr thp | immmpediitie loash eomqrm@ntaé rhseels (oesisif int the considerable
fan exhals maste col l ection
redi AL FAS Rplr B PR isPhdres Dian EREstRE 4 compr § ces
odour renoval filter unit 8, such as filters 8A, 8B
shown in Fig. 6, for filtering the fan exhaust air
In m@wﬁstm@ch@mﬂsrf@%y&teew%eqmﬁﬁl@bm@ %C@nplaf@s £ odour removal
ﬁlt‘éxxllﬂﬁy§ ts'up? assﬁlllté}s @Ar ?? tsﬁm ]ﬂ% % t f?etrﬂﬁ "(hi%? Iﬁr stream EAS
ers are often requi sa ary i eason

frohi thh agstcﬂﬁWa&mﬁn squead § gt tb Ieahaulsﬁln@mirhaﬁ ytsdaantoihi ragnosphere Such
odo renmoval filter units having activated carbogk
Odw o} iaplon poqined, e SBRYHEATONS ek dipe mpvs Pesneteplifad that in such

hiey @cﬂ)% I’énﬂﬂx%i ﬁﬁé}\(ﬂ% ﬁ@ﬁﬁ’g Y& el bﬁrb&? Bloe FAERANY]hogested heat
Rhiaa !

eat- col | ector 7 and respectively, “I's provi
recovery lsgstéra rwib yhevidst adslttroealmdmagqs sthes dim loht ¢xtvhanger or heat collector 7

an‘fzwlé‘?\és% gfglga{s %&%ﬁgﬁ }}fglt t &x g}'t hggné IE;& :ans’g?sq% ta% El% activated carbon
typtelﬂueg 81 Th&radhiltihg MkerRi! df théRIDERtirB O f AROHF eftdlidd e filter unit 8

ffect of the fllter uni t but will also extend its
Wﬂlll geff iy rppreve thgeodont- @éémgfeéf?@t ¢fsthey &tem@m $ @ubWél alpnextend its useful

11fe tl"hg\ﬁaltte%fagtq;sl G5t 1{eﬁﬁg1gﬁr %' ev&ffﬁgé, con gl'fonﬁ flbq'?f ﬁg?l.erﬂl%r%ﬁg expenses

car

forEKd{aﬁgmgltbb achhﬁe@ya&bmﬁ:thsﬁltaont ains a dust and
particle filter unit 9 that is provided in the exhaust
air stream EAS upstream of the heat exchanger/ heat

Precf&laﬂﬁlgcﬂférsy&e Talk® ceﬁtﬁ“ﬁ@rﬁt ddsPahd Qrtf%te fiﬁ% \hﬁ?‘b tgat its grovided in the

exchanger “or "heat ‘ol ector sur aces an er eby
exhaastrmlaxtreagn’@ﬂs rmpstteatrr aﬁ&é éeatmbtalnalgeﬁmas tolkestolr ﬁeﬁ eofprevent fouling
nce with,t

of ﬁ}?\e,lbﬁﬂ? ROk an E}rll' gfgﬁg ’{ﬂ)r é}g acr:a%éqt egelphg)r ﬂa&}ntaéﬁ é‘)@gf heat transfer

chd%&‘%&i’s@i&é/t}@fk@f leQ€y QﬁérﬁﬁolﬂﬁééEQQet herefore involves the
steps of extracting wasted thermal energy fromthe

vacuum fan exhaust air stream EAS, then transferring
to bbbl Bihile b R Aot Aetreliiul Pt Sl Neovery and
rechdlidBehd tHeesfoRReialblNgs the steps of extracting wasted thermal energy from the
vacuum fan exhaust air stream EAS, then transferring the extracted thermal energy to a fluid
medium FM; FM’ and recycling said heated fluid medium directly or indirectly for heating
purposes in the specified area SA.

As mentioned above, the inventive thermal energy recovery and recycling method may
advantageously be applied in a waste collection system 1 wherein the exhaust air stream EAS

from the system vacuum source 5 of the waste collection station 4 is filtered by an activated
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purposes in the specified area SA. As nmentioned above,

the inventive thermal energy recovery and recycling
woredoRas7rRy advant ageously be applied in a wasP@I/SE2008/050127

coll ection system 1 wherein the exhaust air stream EAS

fromthe system vacuum source 5 of the waste

collection station 4 is filteded by an activatedcarbon

type odour renoval filter unit 8 prior to exhausting
ca@ahdylaﬁ od@trrremnvalrﬁlﬁsrtw?é &prios tp bedraestingysaed nir stremginto the atmos-

t he ener m t he. vacuum f an exhaust. air_str
gt eB ] B leeral ety F RS VR B OB Gt ERS bpstream of
sudles filtehesk S 40008 absclpatPiddittorafl bdeets TRk ERioAl e achieved.

achi eved. Conduct i ng the fan exhaust air stream EAS

fromthe vacuumfan or fans 6 through a heat exchanger

Coﬁdﬁé’tmgt he rfggfegd){ %lstyaﬂ‘ Ig{rgalﬁg %@gﬁﬁf Eh%qlaﬁ&%ﬁ Yn zr Egﬂsoé’ thrgugh a heat

at nosp
exNMalngerIWdSr am&hmupélwmdegﬁ hacalesiicors Ehtdrgy ei‘dm@t\ﬂg 34id air stream EAS
therefro but w | kewi se result in the discussed

intgthe phmespAeres will, él?ﬁ BIHYd?fOYlﬁ% thehdesits pRprEH | TesQySEY therrdioan, but will
hkt sk R&sushii g?ﬁlﬁ&gﬁ.lsg’gd Pf E%ﬁ'xgtr&félal um eﬁ{/ﬁomﬂqttﬂq{)‘agi"caused by the

e use o to recyc
discherperaf oenleratpd dxbawst hieat i ng system HS and/ or a tap
wat er system TW5 for said specified area SA, will not

| oner the energy con sunption of the actual waste

Al@l@ﬁéhe@& QAo SHhE hedtedl flul hﬁedﬁﬁﬁ W kY re@f/clé Rrhg@hed ? @ hihgating system
recycling to the area will thus be a very significant

HY asl{@ra taptwaterl systoh erWB dgasaid sppcified ams$A,eWﬂJ| nitdenwst thé energy con-

h | e ' .
suplion Gf B a5 FERRIT SR 1R HoRRPCEAR, i feing o the
areA REB el B afvesi sidnifdaheft®r Métlonlybehaplit@irding thahkeitReficiddes of the waste

heated fluid medl um FM from a heat exchanger is used
colffichersystpol bt glsp mder regayding this ghtite ieca 195y e epvppgenig point of view.

further heat exchanger 13) in the heating system HS

and/or in the tap water system TW5 for the specified
ThedeelzenSAG albeffddewilk bt ebtaidadi whetkdi thenheatednflaidheatiium FM from a heat

ol lector T.is conducte a heat punp 13' de er
agery usadedifrety iop gldés?gf?% hﬁ%g{ﬁﬁ%ﬁ Yove Fojianest %Ug%grt ff exchanger
IJ)TM%@ﬁeattlﬁg sfh&R }ﬁo‘and'fdrgn 1 th f[) Lagd LRALER TAPS ?6&@%5 Mied area SA, or

mbodi ment of a conbined filter and heat exchan
theclwatedi fhed nRdiwwifioabh daeattonollgtger T’nistchedictedeiotd haat pemp 13’ delivering

neds G PRl ot o RCH A B e TSRS AR ¢

exhaust air pipe system 10 is connected to conduct the
exhaust gas stream EAS first thr ough a dust and
Figofiiliustrpies an exeaplainpmbodiment ofiacontined ditsoandnieat exchanger container 20

sul%o xl[t?sg znm{h\gﬁn\?eﬁx{l{/e%e ﬁeiaf %@5‘\%}‘# ?r%gxrek cthﬁ% gXIS?% d&%nﬁ , the container 20

has an inlet 17 to which the vacuum fan exhaust air pipe system 10 is connected to conduct the
exhaust gas stream EAS first through a dust and particle filter unit 9 that in this embodiment
comprises two series connected filters 9A, 9B. Downstream of the filter unit 9 is provided a heat
exchanger 7 receiving the hot and now clean exhaust air stream EAS for heat extraction there-
from. Behind the heat exchanger is then installed an odour removal filter unit 8 containing two
series connected activated carbon filters 8A and 8B that will be supplied with the now

considerably cooler exhaust air stream EAS, thereby significantly improving the effect of the
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exchanger 7 receiving the hot and now cl ean exhaust

air stream EAS for heat extraction there from Behind
wo bmshesats exchanger is then installed an odourPCERE2008/050127

filter unit 8 containing two series connected

activated carbon filters 8A and 8B that wll be

supplied with the now consi derably cool er exhaust air

stream EAS, thereby significantly inproving the effect
cagfontftsesa o nowipracsieally aear ﬁ@@\ﬁ}p}wasitaur@émm Efgﬁ)thﬁn ﬂaa@@s the container

h h
2R i B T S oy e YRS v i PR e i et 1,
vacuum fan exhaust air outlet 11. In an alternative to

t he above descri bed enbadi nent, the basic prlnC| | es
Ingn altprsativeve fhei dbAvadsyeiied sppiligtnt Sediess Phaciplizolkiigrvention may be
I
apgﬁégﬁ {d I%VI?X Hdgé; elﬂlrl% Ibn X ff Eshﬁ)[( %ﬁyﬁégﬁ% Itrleg(lﬁ%@e %61%9 to a district
hesmigermmkabmy asnnd-fd:e&‘ed Ery mheltnan@llmﬂ HBIG. 6gmito aimﬂaedentrahzed heating

ut lﬂg%qt Ui Sty b 18’9 U020 e EVLRREE i e producing machine
ALkS *stréynx tsn@ @ecpfoef[;@ﬁ&@ 'ttﬁeféﬁlﬁg b shgeghs&m heating

e return F o? he district ating networ
mﬁmeM@ﬂJﬂmmawpn@pmppmaeh@@tmmmumanywmg1d&vice 113. The
i nventive energy recovery and recycling principles may
al so with great advantage be used in applications
TheheF Bt d\@lefayl r%c@%fy%ﬁ%e@@luﬁ%;bﬁciﬁl& hBALIsPWHIP gl%){tsc{d%ﬂtage be used in
possi bly in conbination wt . ground source heat
apalmxlms \ymra therreistalriearyt anl ¢xagting ﬂnsat IUePneyRten; pessé)ﬂwm combination with
? I gfﬁesa ezuﬁf?rﬂsg{la% t%gest I]Pf/ %nﬂstetlacl)orlr,]l ‘F%PZ ﬁy rel'f)y optimize the use
ofdi%&téﬁﬂﬂﬂnﬁﬂ; c&“@dchﬂlétal&hbﬂd; ed with specific reference to
an application for a specific residential area, the
invention is in no way restricted to such
AIQBQ | $8%1vRR%on w%eéﬁa&%&l b b IRbERedRlitt eciib YGREAR 0 an application
e appli e to provide the sane enerdgy recovery
fmea:]specuﬁn mesiteatial ared, the oyehtiangs bemefvay sesirictedads sueh apphcatlons The basic
cal on systens IntEW%Fd for, office, business and

Prifgalss pLipe HvERfion g beRpphdp Riswide heems ERFEY HPeveRs SBffronmental and

rec%/é cnéfyis RowRERALaRALTs@hs ﬁﬂéﬁdéd%ledﬂiéeo Busekss &Rkl areas etc.
e use of the recovered thermal energy in a

heatlng utility, such as the descri bed heating system

and/ r .di stri.ct .heat.i
F“ﬁﬁ?%’%% %Bﬁ?ﬁ"&i &gé‘ﬁseﬁl ﬁg?/’&g SPEOHERRoh fedFy ﬁ‘m thiglate to the use
of tHerepéRsciNthednny %ﬁér%? fin aSheR@ig @Ry, duch @Sl tHeodsstrided Ghebiﬁ@ system HS
of the recovered thermal energy for heating purpos

ang tap; Wastl elerol Wissoraipiietcheetithsetivhiy BHNadf ﬂ@é&b@@r@@re be empha-
SIZE(P %e}ﬁﬂ Jﬁ%&%ﬁ%vénﬁ Y558t ;egfnlcfes% %le B8l AL BPHE %M%&? 'tl{égmal energy for

5 a cool Ing utl ques are
heattﬁgr;mmomdmt likswike envefseuppietions wherothd rédovad thermal energy is used for
tion, i th th med .
co@&%&u{g&g%@ epméM supp nla'l toa Soo g u%[lty %ec%mquesl gre ?mown, whereby heat is

transferred into cold through sorption, even without the use of cold media or compressors.

The invention has been described in connection with what is presently considered the most
practical and preferred embodiments, but it is to be understood that the invention is not limited to
the disclosed embodiments. The invention is therefore intended to cover various modifications and

equivalent arrangements included within the spirit and scope of the appended claims.
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The invention has been described in connection with
what is presently considered the nost practical and
w@e@Baos7exl enbodi ments, but it is to be under sPODSEIN&050127
the invention is not Iimted to the disclosed
enbodi nents. The invention is therefore intended to
cover various nodifications a?ﬁ equi val ent
arrangenents included within e spirit and scope of
t he appended cl ai ns. PAT%&{\bM?M A net hod of
recovering and recycling energy troma waste
coll ection system (1) where waste (W IS transported
b tiial. vacuumin tra ort pi
1. éarge o OF PN THE R FRexc qfﬂ:% ensrg% m}l % B)a%fe ¢ %ﬁgv system (1) where

wsRl (gt 'trQﬁb Sttéd b}p?‘arﬁé‘l)va&ﬁﬂﬁ IR ?o ¥§(t2? f@a&ﬁﬁ% Yo sp aced collection
| eas

source (5) PConsi’s I ng of at vatuum produdi
pomgc (i nE, 1) to < leentead tceHéction skagion- (4hsomgntnga pystani azlacuum source (5)

Kk t
cofaE ahErde B o B Do 465 ShAPEREBA YL | on
POBIng the3parial vaduum, if aGhariel ﬁh&@n Bt dedfon eandpBiiB3Vasef generated in

a specific resi dential area - recovering therna
en@n@ ﬁepcrsdnd thweasieeellegtion nemtSO( {13’ R imygr euigigé beidtlings (BI-B3) of a

th% erre 5n‘%%f§re€g&{5mh' ne (machines) that is

tra by - extracting thermal energy

Er @éﬁo&emag: therilr @@usi frgmnie HaReofehbavat eddrgy SRt to the vacuum-
(EAS) prior to exhausting said air streamjinto the

at PiiypBganachine (BaehiBey ithid is trnsiogied inte dgatt Per mal

9
EoSk bR Bt L B LMo e L 8% ream
c ophon@ GXh&thitihg eaid lair strb@m $yte chef atmospi&red e nt ial area

SA A net hod accord C ize
(by tl)agqf‘%rgmgéhedeﬁﬁ@aieaahwai @%F&derﬁ‘tl med @5@3* W}a apy
begtihp%akd AR (R ROMAN indhdARg VG ﬁEerﬁéfﬁz%I%ﬂb&dﬂﬁ%) utilities in the
for said specific residential ar ea (SA)

ac epacifiaugsitentizl atem(34\)-char act eri zed by using said
heated fluid nmedium (FM FM) to indirectly supply
heat to a heating system (HS) and/or a tap water

2. sHshenvd AMB}difDto Slaingl 15 pR&akiepized® BlydSial @ld ﬁéa@e’ﬁ {188)medium (FM)
4. A method according to any of clainms 1 to
dirgqtbyria et hepiingeysism CEARSLOr AgaR Hatey mﬁmﬁﬁw&m é@rnsgld specific residential
jne exhaust air stream (EAS) through a heat

e changer (7) prior to exhausting

3. A method according to claim 1, characterized by using said heated fluid medium (FM;
FM”) to indirectly supply heat to a heating system (HS) and/or a tap water system (TWS) for said

specific residential area (SA).

4. A method according to any of claims 1 to 3 characterized by conducting the vacuum-
producing machine exhaust air stream (EAS) through a heat exchanger (7) prior to exhausting

said air stream into the atmosphere.

5. A method according to claim 1 or 3, characterized by conducting the vacuum-producing
machine exhaust air stream (EAS) through a heat collector (7°) prior to exhausting said air
stream into the atmosphere and by conducting the heated fluid medium (FM”) from the heat
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said air streaminto the atnosphere. 5. A nethod
according to claiml1l or 3, characterized by conducting

wo bmsuessuim pr oduci ng machi ne exhaust air str eBom/SEA®/050127
through a heat collector (7') prior to exhausting said
air streaminto the atnosphere and by conducting the
heated fluid nmedium (FM) fromthe heatcollector to a
heat punp (13') delivering he to a heating system

t.ap wat.er stem TWB) of

colietl Bco Pl ebeTy T TReRLEE r2lys Shhetin Uh g o tap waeer
sygt@n@nwsqbfmbapmdreﬁderﬁ@rarees(@A)n a waste collection

system (1) wherein the exhaust air stream (EAS) from

the system vacuum source (5) of the waste collection

S . | .
6. RISy LRSS 30 SLL YR SALERURLR M 1 hersn
theaexhasibtr @iastrearh c(EtAI$¢ fadnisg besteam vabamacbedce 18 obyhe waste collection

extracti e energ from t he vacuum pr
StafigR Hithds g?x?fﬁsfg ‘@y AnracrrEd FR{HEASYPE: p%ip%aerwf ?tfﬁ@r unit (8) prior to
hd HB1dir &fbhm fixto Ahd BT RE CAH: Yt@kting thermal
ox % Sﬁﬁés tor4 atr?d 60 charac erigze g%y usi n %n L%dmg ermal enetey
frolretht edctfunuprddneolg tackifdexhiat pirtsoeau (PAY) Upstacany of the filter unit (8).
district heating network (DHN). 8. A systemfor
recovering and recycling energy froma waste

7. CRIERId LBordMH!E Bhi & cIMRR! ErovPsides, CMralcferizbdB§ RSIhE 88kd heated fluid
by partial vacuumin transport pi pes (2) leading from

meslpm aMcIoVINde supphy st tatasdigtact IBatingarewerk (REBNt r al
collection station (4) contai ning a system vacuum
source (5) consisting of at |east one vacuunm produci ng

8. NaGhited fob)ecotdtiapastl @tdyehtl bitrghabmt d @vaseejolf¥ction system (1) where
recover.ing and recycl [ n? systemis integrated in a

wagkgstW) do|trassrqrisd &Y YasuWE eransportypipes (2) leading from spaced

coﬁJcﬂ&? ? "Na? % gg txlaF E@g&fastt%gmr{h%gm %F Ffstem vacuum source

reS|d ntial’ ate p05|te ste C ecti on
(5)ponsisteng(d,at Bast @é)wamlm—pmdh&ngi endohint ¢6)n gsar@Bibripd) inofhat the energy
t he. sp eglflc resi denti. al xhaust a

recyRIingAng Tepycling SieRHs ieEd ikt “Xaﬁe CQHCHARTYSIEAS )lmgv@.wr se, where

traﬁéﬁ%ﬂé’@%b‘t@*@ffpﬁugérﬁﬂué&aﬁﬁh%%e&ﬁ@%ﬁuﬂ:%ﬁ%l hrda %ﬁ&‘ qucksshited at waste
heat exchanger (7) or alternatively a heat

collmtlbrepmms (3.8’) I’Ppingwioytsdlettiviltings GxhBakef thé spesifiseresigantieharea, by an

d t | yi d
et uPe, SR B which B e XpRE e Pt 209 S60th s appn-producing
maPiihé (Iﬁﬁchﬁﬂ't@ iszﬁdluc%@le b9y Hebidch@fdet @) tob@lternatively a heat collector (77)
vacuum uci ng rrachl ne (machines) that is

providgA g d ? é&hauﬁft %;r REpgt sysiemt HE) wae gorpinigdy duidgmedivpt &V and FM’,

] (S AT B AP0 080 B s o

vadueai-produddig alatiénd &hachérley) that & Emfelme@ itioi Helat in the tabeum-producing
speci f |

machme exilaust air stream (EAS) and in that said heated fluid medium (FM and FM’,

respectively) is connected to a heating or alternatively to a cooling utility of the specific

residential area (SA), for transferring thermal energy thereto.

9. A system according to claim 8, characterized in that said heated fluid medium (FM; FM”) is
connected to a heating system (HS) and/or to a tap water system (TWS) of the specific

residential area (SA) for transferring heat thereto.
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residential area (SA), for transferring thermal energy
thereto. 9. A systemaccording to claimS8,

w@ebasact7es i zed in that said heated fluid nmedi uraT/E84008/050127
FM) is connected to a heating system (HS) and/or to a
tap water system (TW5) of the specific residential
area (SA) for transferring he% thereto. 10. A system
according to claim8 or 9 for use in a waste
cql LN cti .

10. g{ygfé}n %d}flsd\‘fx%(ﬁg%n&lé%% 8\34%%;@ uséi}x %\Q%%%ebcoﬁg% o%esty%tg%ug) wherein the

wdsenaoVladtionistatien (4ndoimpBes dnodctilzated earborgtypBedour removal filter unit (8) for
vacuum produci ng pachi ne exhaust, air stream (EAS)
filisring thet YacBWHANRIUCHG TBashineaixhauy Al HFPAR EAShgrior to’ exhausting said air

el RSP AR Enp SRPLTONGALERTe] 1 (3he bR ol BNAAceigr 7 and 7,
respactiviely) éxprausitd & thesixhastrpif BAS)M (PAS) emsteah of e adbowiremoval filter
rﬁgsoval filter unit (8). 11. A system according to any
cl ai ms 8-10, characterized in that the heated fluid
medium (FM ) of the heat collector (7') is conducted
to a heat punp (13') delivering heat to the heating
11 s pstyeteny atdsprd'argdwﬂnmﬁ clafiras Bdﬁ vhrractedyest mnthitTiiSheatéd fluid medium

(F]g‘@: Sf e"ﬁ éaltt SCOQP&? :lsglf % ( A%hi pugppaflﬁﬁ a%ﬁvzeéiag heat to the
hehtingt §atent (ESH &@d/&dtcf thei telp %%L@FSD{I?'%V{TWM bf tige §ROIRClSdential area

to a district heati ng network
(SA).

12. A system according to any of claims 8 or 10-11, characterized in that the heated fluid
medium (FM; FM”) is connected to a district heating network (DHN).



