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WD 2008/ 025938 PCT/ GB2007/ 002751 -1 | MPROVEMENTS | N
COMPRESSORS UNI TS The invention relates to

WOopD@VesBRt S i n conpressor units, and in partipedl@E2007/002751
to a nodul ar conpressor unit which has separate 5
sections for the conpressor, the controls and the air
intake. O free conpressors typically conprise a

single or a nulti- stage conpressor, a notor and gear

operating the cOMSCRRRENES oy EERRLHE JbdE. 10 my

al so conprise neans for directing a cooling flow of

air. Htherto the design_of. conpressor [ :

i Gt TR B SRR CREURENES BIOTRETCRLT st P EparpOf Shite,
aperiat pbadtiethy itbt kemoddnst demptéssrhasiieghigh Vvieae tegparate
the overal |l unit design. a I f Leh, K

T TS r Ofy%?ecﬁqwrﬁ%?o%éﬁhr% gggg#%frs %@v%m?ggng%]ggﬁ%\tnade'

are usually unwi eldy to handle, transport and service.

It is. t efore an objec . 0L | Vet d1Qn ot-0 1td-
i npr o%ﬁt & over f?g%g% Exgg?ggﬁégﬁp%ggégr uni tgI t oo e
ovegcomeprheser, ¢ setvaniagasar2oTheo idRigiRt It compressor
LRPTEOne BT oY) dgs, A TRIULAL SARPEESSO! M teree compressors
conpri'sing three separate adjoining sections, being an

hay aeo seuprbvr wwanenpPEseiATSsnt f ofPAidca Td6Ht PEI 24T
LAY tﬂ’ge&%{brﬁnﬁ cbﬁb@g&cﬁ_egn'igg EHTHdeSeBid8bAted by the
I'ntake nmeans which provide an inlet 25 for ambient air

o ertApPésEe Wid st BRd cHRA I GPERRE tFhprdSs ot bt or

angds ML SaShid IS g ehi td aheAbleal BriMIG tReign. As &
It ake means, noi se attenuation nmeans cgrow ded IE for low
rhenlt ioft Hhécheals UWRRE AERNYHGRALAY rBRY | R A S0 OF
£OPRONERE SrkNuilel GO MPKESSEPNo IREkILEN; tidsport and service.
conpression section conprises a conpressor, a notor 30
arranged to drive the conpressor and all conponents

Wi thi pethe e ok-eqsth rasidd e@othe gmpsessednaentidheo
g e aT L 1E8 bl SIS oEIR" S5 b overcane chose

disadvantages.

The invention therefore provides a modular compressor unit
comprising three separate adjoining secticns, being an intake
section, a compression section and a control section; wherein the
intake section comprises air intake means which provide an inlet
for ambient air to be compressed and for cooling the compressor
motor and comprises filters to filter alr entering the intake
means, noige attenuation means provided in their intake means,
and means for directing air to components in the compression
section; the compression section comprises a compressor, a motor
arranged to drive the compressor and all components within the
unit regquired to cool compressed alr, the motor and to remove
heat from the compression section; and wherein the control
section houses all the control means for operating the compressor

unit.
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section houses all the control neans for operating the
conpressor unit. WO 2008/025938 PCT/ GB2007/002751 -2

WOl 2p0smmeesar desi gn of the conpressor unit IS Wt 007/602751
for oil free conpressor units. No other conpressor

has a layout that is simlar and many conpressors are
unpackaged. 5 The nodul ar desi"gn provi des the

fol |l owi ng advant ages: Scaling - the nodul ar design

al l ows for scaling of nodel sizes up and down the

range Miiehmedskar Tesigosefbile pooprtdsper Wit pe uphgue for oil

spR Eokpld=d10dek 8. DS Jihe CormRanents Wbkl .l UusfoerBat is
10 different size. Installation - the nodul ar désign

f .

cHABHEE G TRyt RETBEPRATds 2 PwRRRACka¥8Ans etc) to be
| ocated on the same side of the unit 10, sonething
that is very inportant in _the installation of 15 the

conples¥iles fettee RUVEIre b fodpawens RAEmiages: -

the separate sections of the unit can be assenbl ed
Kin assenbl rocess quicker and

separately, the .
eagﬁ‘é‘?{ Db ?dﬁ“‘%{}fﬂfﬁ %ﬁ}%s%lr%vﬁse@’énﬂc?]e“d}?ci%gmf’ﬁ%l slees
dewanti dimun‘ol ftl’%Orﬁﬁigéi\m:g:If Cﬁaségn'plﬁ)é‘l&ﬁts?embly@ﬁd)cﬁé@rﬁ will be
t.he cool i of .the_unit .provides two advantages. .The

FUFAP dedi (i LoPORRE® ¢ Oty GFE SHERTER Bnf  Lheo Ust be a

chffeesst anizesecti on enables a single cooling flowto

be used. If the unit 25 was not nodul ar, then the

cooling of the controls section would have to be done
separsitdliptioeani tige merdelex haastgoenbeles @hd axitha services

i nt in_the_h i | us_addi ti onal . .Noi - .
mﬁtﬁ%gﬁgﬁhghéﬁﬁgggﬁ)p agg,H??é??éﬂqge@ﬁ%v%%&%fugg%%ﬁsghe anit
conpp esgoethdngi gmif iicavely ieplutedtf dn bheonpdredBleion of
co S esl f .t nt
R e e O e e L Ll AN
noi se sources are |located in one section, which

enaplesusReci the MBasURe k8-PEAdeRt €He unit can be assembled
separately, making the assembly process gquicker and easier by
building up sub-assemblies and reducing the down time of

waiting for components.

Cooling - the cooling of the unit provides two advantages. The
modular design of the controls section and the compression
section enables a single cooling flow to be used. If the unit
wag not modular, then the cooling of the controls section
would have to be done geparately, meaning more exhaust outlets

and extra intakes in the housing, plus additional fans.

Noise - with the housing in place, the noise level of the
compressor is significantly reduced for a comparable
compressor., The modular design of the present invention is key
to this because all of the various ncise sources are located
in one section, which enables specific measure Lo be adopted
to minimise the noise transmission to the outside. Each

individual section hags its own neise characteristics that can
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to mnimse the noise transmi ssion to the outside.
Each 35 individual section has its own noise

Weatea28938sti cs that can WO 2008/ 025938 PCT/GB2007/002751

PCT/ GB2007/ 002751 -3 be dealt with separately.
Sandwi ching the conpression section between the
i ntake and controls sections enables all the high
noi se itens to be enclosed wi thout any direct openings
to th%_ gutsi e of the uni are required for
ré

] t, which .
ot W& SO FePBTE RN bt AP eh Ehe TR TSRS ect+on
Wi Ifﬁetm@mn 19 de%&kéb&ﬂi dhtway s Ofecriafipl endiflys aM¥ tthe high
reference to an as S wn n, e acco anyl n ,

o E Rt W phreRaE i b bhged S BT eE Sopsningo e the
of mteddpreSsdie unit, @coor dragréquidee poesetiter reasons in

i nyention: Figures 2 and 3 are opposing side
eIé%gtﬁgﬁ%roEg#ﬁgnSConpressor unit, of Figure 1 with
the side cover panels of the 15 conpression section

r emV@ﬁ%aﬁr}gregl‘EgF% CPLPD RNt Be 8@?&’&%‘&”%}( Q!(Jaﬁlf itéfg jexample only,

Fi gure. w of "the conpress

Figureeferenfe hta kedt op sbver ipambksaofortiraviingakeawings, in
gﬁp@{@ssion sections renoved; 20 Figure 5 is an end

el evation of the conpressor unit of Figure 1 with the

end cover panels of the intake section renoved; and

Fi gurg; 6.8 13_@5099;?&:;;%&@%%9&@&0% Qb s sor unit
conpressor unit of Figure 1 wwth the end cover pane

AR EOs tef trh @rEsRRE ol R YB S8 i on renpved. Referring

firstpiQuFOyr end, 3 td& CRRBESSS M idéNkh el i G6s Udivhg
to the present invention conprises three distinct
SUBYBITOT PALL | ¢ft REULECEi B £het R gifpicds BppR1s of the

866 12 3Bftion removed and some components removed for
clarity;

Figure 4 is a plan view of the compressor unit of Figure 1
with the top cover panelg of the intake and compression sections
removed;

Figure 5 is an end elevation of the compressor unit of
Figure 1 with the end cover panels of the intake section removed;
and

Figure 6 ig an opposite end elevation of the compressor unit
of Figure 1 with the end cover panel and doors of the control

section removed.

Referring first to Figure 1, the compressor unit 10
according to the presgent invention comprises three distinct
sections; the intake section 1il, the compression section 12 and
the control section 13. The use of three distinct sections
11,12,13 permits the creation of a modular design which lends
itgelf to eaze of manufacture, installation, transportation and
service, It also makes the design easier to scale up or down as
required with the different input power (kW) ratings of the

compressoyr range. The three secticns 11, 12, 13 of the unit 10



10

15

20

25

30

30 the control section 13. The use of three distinct
sections 11,12,13 permts the creation of a nodul ar

woesiean2edsech | ends itself to ease of manuf act peeicB2007/002751

installation, transportation and service. It also

makes the design easier to scaje up or down as

required with the different iﬁ%ht power (kW ratings

of the 35 conpressor range. The three sections 11, 12,

13 of the unit 10 WO 2008/ 025938 PCT/ GB2007/ 002751 -4
aFe WYy SBRRERE UL R A BPUREHSI RGO Mds _ngugber of
RURbepIef sineMmuabledasi-ges @véd-apdnéDOfadeRweBLtached to a
panel s/ doors attached to a supporting frane. 5

EORpT S0 Bt i on 12 Referring to Figures 2, 3 and 4
which illustrate the inside of the conpression
section 12, the conpressor (not illustrated) is the

i k2 conpression section 12 and
conprises 10 a variable high speed notor and two stage

COMDr 89901 COmpEned as 3 sungle Mkl i LD olL I R snotce

obnpre ssipne seddn eect2oof 12 t hheurbtpddssont(@ons il hestrated)

mt or Ll ancillary it i 0 0 :
e e O e L
Bt s&ffablEhbigncipdest wokbemndtarcastaot i gmniyeswer ¢odtined as

shoy e gﬁaygﬁh%+ggjogrggpbégéiﬂ%golers 16, 19, a water

circ own CiTtcuit.” 20 The air conpressed
by the 1st stage of the conpressor exits the

conpre S%&ﬁ?'l@ﬂugg tis discharge, (et cﬁﬁﬁfggsfgﬂjéchW§n 12 of

t
throug 1st stage cool'er inlet manifold 17 and |
Fhe otiie 18oopetainghdthe Mpten ¢ddl ercbblame igsmer raguired to

tbg1 2nd StaAPfeSed NEx GRAPFESARY tndMhSaCOQRT el bebBion 12
referred to hereafter as the 25 intercooler 16. The

aFveleki fiet peci Maaic d6FBF a8 tthiceaghne Helwed (gphgehown) . a

GoRl eradTeni £0h di 21 2RMUe8t £4 5 e 2R & adeculleand a
conpressed air, which is at final delivery pressure,
BPYOWhEigRd 5t age and

The air compressed by the 1°° stage of the cowmpressor exits
the compressor through its dischérge {not shown) and flows
through the 1% stage cooler inlet manifold 17 and into the cooler
where it is cooled before entering the 2™ gtage of the
compressor. This cooler will be referved to hereafter as the
intercooler 16. The air exits the intercooler 16 through the 2™
stage cooler manifold 21 and enters the 2™ stage. The compressed
air, which is at final delivery pressure, exits the 2™ stage and
ig directed to an inlet 18 of the aftercooler 19. The air is
cooled by the aftercooler 19 before exiting the unit 10 via the
air digcharge 20 through a non-returan valve (NRV) and into the
customer’s supply. The NRV prevents air from the customer’s
gygstem from re-entering the circuit when the compressor is

stopped or is "offload"®.
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is directed to an inlet 18 of the aftercooler 19. The

air is cooled by the aftercooler 19 before exiting
wbeotsni2zt9380 via the 30 air discharge 20 througlpcg/:GgB2007/002751
non-return valve (NRV) and into the custoner's

supply. The NRV prevents air fromthe custonmer's
systemfromre-entering the citcuit when the

conpressor is stopped or is "offload". WO 2008/ 025938

PCT/ GB2007/ 002751 -5 The intercooler 16 and ,

af t er £88| BRtergoRler ot6 £ PLEPEFROLFedPgRTe Pk e Aifferent

headind iQnaheSheldi @Reat UBB. COQRI Subs UaldNerdSaduaiy Rised
t hese type of conpressors. Th%%ﬁfre nor e conggct and

Thih eitsioe éﬁfﬁ%l%ftqﬁ’é@l’fﬁﬁﬁ??%g ¥aRGeiEte GPUPRET and

Bh@ﬁ@ﬂ'ﬁré ehB¥eat £ 10 riclnbend S@t-anfhREnt NEF CORDHESSOIL
st ops, . goes "offload", the residual air that has

bEe F8s88d 5/ t he conpressor has to be
discharged to atnosphere to release the pressure in

the 1 ressor unit 1 o enabl e sol
Vol ve pRo B o TSP PR e BBt TRe " REE O3 o rosidual
bhat ths: Sistbunted dsfrarestlcoNRMe c$h1p:sesmbn/é1ar3pensb©n

naI ner ted b the cantr.ol n air
BBl PP ERE ARG el B SO Trl O SO 1l Bt
semprmﬂ:lun?(heldal'ﬂae enelde nshicpen entedoid snagwal (pgt shown)

Qg réﬂfﬁéd %g EQ ﬁ%ﬂ%%r%h§%ﬁ§Q§?% lnD itd!%%& %@%PF? the NRV.

ressor goes I'S USua
E‘bw ethlbie wRteE @mcﬁl origaRl genkusted bbottlpmg:cmtmﬂ@ and allows

gvgud,_ed DY 8, St heaﬂ%f&gaxﬁé{g difidn %PV\ﬁ{toa@@le' $ntbk

auste al ong Wt any e alr romthe
e@ﬂ’pxc@sslﬂonTbvs otekes xtema@ag horaab vaxhaust Siqpds 1sTHeRerated

g?e& Qe o nt' sﬁ 9# 4h Spwﬂ@ﬁ UneRicbmBrbaust % Bhek

IS Is a ecifically “designed to
Fenpead any n0|se generated by the conpressor and
direct the cooling flow, with mnimal |osses, to the

outside of 25 the conpressor unit 10. It contains
VarioﬁéesTﬁﬁﬂxaﬂﬁyu8B§ %yugpoled by water and/or air and the

cooling air is provided by a suitable motor cooling blower and is
exhausted, along with any leakage air from the compression
process, through two exhaust tubes. These tubes are in line with
a motor air exhaust box 5i. This is a box which is specifically
designed to remove any noise generated by the compressor and
direct the cooling flow, with minimal losses, to the outside of
the compressor unit 10. It contains various specially designed
baffles and sound attenuation material to do this. Preferably the
motor air exhaust box 51 is & foam lined sheet metal box which
hag a specific shape to remove line of sight to the exhaust ports
and to knock out as much sound energy as possible before the
exhaust air exits the housing roof panels 63, The baffles have
been designed in conjunction with the box so as to not only knock
out ncise, but alsc to assist the airflow so that the pressure

drope stay within specified limits.
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baffl es and sound attenuation material to do this.
Preferably the notor air exhaust box 51 is a foam
wonewk/mbset netal box which has a specific shapemoo7/002751
renmove |ine of sight to the exhaust ports and to

knock out as much sound energy,as possible before the

30 exhaust air exits the housi%g roof panels 63. The
baffl es have been designed in conjunction with the

box so as to not only knock  out noise, but also to

assi sTREhBOERYH 96188 Rttt he Eﬁ%ﬁﬁﬁﬂh@y BPepsed dgyectly to

Whihifsheei bi-eds | Al 68 MO 2BALB2BA88notor cooling air inlet
PCT/ GB2007/ 002751 -6 The notor cooling blower is

PPEtE? bl v mounted directly to the aftercooler 19 and
directly on to the notor cooling air inlet nanifold
5 The cooling water enters the conpressor unit

t hr oughR®atoUWEEr YPREAKE S Sahli® | TR RESSPThHERY olapé:§’§°ugh a
taceddgintaksobenahd indalivel{ nods &J&owakstﬂmc:ugm anlsgslenmd

opened, on a.sigpal_framth conpr.essor when

ZPLTE 5 ok FEGHIbs CHHer o PBRS TR aner TR from the
ranpfadcbrt hakndi st sidttsesThbevddeawthonaflowar eas awRecdr inlet
regugr oql. i ter |y .the tor .
Rt e B L IRMRLE! plorR O8O e WD e pemuize
spekmgjmat@r Thema\m e:rhef totot 0 tkteheséecom)bmeriﬁs [3:

S o T Re cAAngl s PR L RE 10" e IRALT PG co
cbﬁp¢e@mmmonem58The Qqnn@péésérbys@nnvumﬁécbcﬁntﬂhg water outlet
ln?L?f]&ﬂi"z%r ti!lgtvi:ﬁet# Q@ﬁnﬁ%é el dTRAL Ll 50l Tue2 %f £hi

e conponents o e conpression section 12,
erepprsdPr- the ventilation fan, are nmounted on a sub-
base 22 that sits on anti-vibration mounts 23. The 1a’
stage 20 inlet pipe 24 and the 2nd stage di scha
pi pe &he W@?@S@Wy1Sfm@mt@|deoaoﬁ1h%clmt@@r§ooqmrc}ﬁgamao%he

Eeh1SOMRIRVeREN 7 and t @18l Lewnd QonPBAMAGS AN itRE compression
tol erances of assenblies.

section 12, except for the ventilation fan, are mounted on a sub-
bage 22 that zits on anti-vibration mounts 23. The 1% stage
inlet pipe 24 and the 2™ stage discharge pipe are preferably
flexible connections, which allow for some movement and to allow

for manufacturing tolerances of assemblies.

The arrangement of the compressor mounting is unigue because
it is mounted between the 1lst stage discharge and 2nd stage
intake flanges on the intercooler manifolds 17,21 with the motor
suspended in the middle. The flanges allow for thermal expansion,
thereby avoiding the need for wore bulky and expensive expansion

joints.

.The mounting of the compresscr and the design of the
manifolds 17,18 alsco means that the compressor is suspended,
which provides easy gervicing access to the compressor and the
coolers 16,19. The unit 10 of the present invention has been

specifically designed to provide this advantage.
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The arrangenent of the conpressor nounting is unique
because 25 it is nounted between the 1st stage

wookangssand 2nd stage intake flanges on thepcy/gB2007/002751

intercooler manifolds 17,21 with the notor suspended

in the mddle. The flanges allow for -thernal

expansion, thereby avoiding thé need for nore bul ky

and expensive expansion joints. 30 .The nounting of

the conpressor and the design of the manifolds 17,18

al so ﬁﬁangr%mﬁuoﬁIﬁéec%%TF¥%§§9F P%l%Lhﬁﬁﬁﬁ&QdcomEWﬁﬁﬂﬁ side

REQYLASS, eas¥rSeryid U aagessSi st B, CoNPrRsyeheaNthe
the coolers 16, 19. The unit 10Q of the pr esent

SATBRETIGh WS b SRPPeRF S SBE] YRR $EdEEE GRS SFF ov T

thiakr$ = @ehvean ts@@@ 0 2 K808 5938 tRATEB2RO ¢ O BES5 the- Housing
The frame of _the conpressor unit housin oqg!ises 1
&rdeds AYEB6Y ERntite PARIE BLHERE ¢oI TS 64 CORRECLS
peoyicesid ke esthnectdii® whkChemuippakitst fe av glitaohed to

th Th h 0
|68§BE%QB%S%§-eGPoiﬁﬁﬁs4§§8%ﬁ2%Eﬁrﬁf egégég?ég%t?ached

to the intake section 11 and the controls section 13

at either end. The.ceptre . r.ails 61 ar t

each ?Fﬁec?%ﬁﬁe(ﬁ?l% g%uﬁ%%fF'FH%prooﬁj%%%§§E éé&ékﬂ?aHEls 63

eert absg aidesi 62, jaddi clp $Mppoompndﬁsqroﬁtomowwﬂ mamékd position

@% elgﬁé %ﬁab§8 y&f%%b ?%aﬁﬂ%x&h%@gggpr %)cd%ﬁggésor is
t's nount ed posSrtion er end via Suita

macw@nmmams on Tie swnrpﬁéé:s ctedigmedoupnitb s erbigh

k0 S RACI A Lo desi dnedagant ol g Bl 6B OG0 chbna

to e intercooler I'nstead o t e tradi tional

shell or ttmecggétm thﬂwéntﬁrm@@m &6 18shasshesgécrapion.

%%ﬁbﬂriaégifgﬁ%gg éﬁ%%(% E@ﬁgtigfédggﬂ@hkngThe use of some

arr angement he use sone ypes of oil free
beaes g aiek Esept bpsisias sakes tthirpseaihei figr this mounting

akh-a topReyyviall easnt he, st e berekd gediivel y
vi brati onl ess.
vibrationless.

Mounting the compressor in this way has the following

advantages:

¢+ Ease of assembly -~ the assembly only has two connections
for mounting. The entire compression section 12 can
therefore be made as a sub-assembly and then put into the
unit 10,

* Compact design ~ the cowbined design of the 2nd stage
cooler manifold and the 2nd stage inlet negate the need
for a long length of straight pipe going into the second
stage axially.

» Cost - only a simple gasket or O-ring is required to seal
the flange connections, so this is cheaper than a complex
coupling. There is no mounting foot for the compressor so
no extra framework is required for mounting the motor. As

the compressor is part of the compression section 12, the
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20 Mounting the conpressor in this way has the
follow ng advantages: Ease of assenbly - the

wiegersikyesenl y has two connections for nounti ngcr/Eim007/002751

entire conpression section 12 can 25 therefore be made
as a sub-assenbly and then put,into the wunit 10.
Conpact design - the conbined"%ésign of the 2nd stage
cooler manifold and the 2nd stage inlet negate the
need for %.Ion | ength of straight pipe going into
the secofitf %ng?‘aﬁ@’ b aPPyatedodiemovang yEhE Gofh| E°F
gasket ofedkdaitRyibsldwad Fed tige SRAMprekBerf| ange
connections, so this is cheaper than a conpl ex .
coupl *ng>eTHERBY| 5 P FEENEPRBFITOHY f16r ORhe eBWSEesEht the
SO no exiFA GEAFEWRI deraSgbegid el < IRYOtiNGt Reanges to
nmotor. As 35 the conpressor is part of the conpression
secti on 9% ORETIRPDO0SEH25938° P @208 DrpyLes. ghe
whol e asgpitaygbspised Alredner ot oheo COStrdn@ived to give
separate isolators for the conpressor Servicing - as
the CompEis: tPs BRI AP LRSEnER TSP PRACVE| FiT daPugas 16. 19
di schar ge and rencoad Sdmgeebnled. Mapgesct ort Zdpeessor is
i ntercool er n&fold A7, 21 this‘gpagles t he o
di schar g%u%i‘%E& of *t HE CSRYr ER RO EEhEF Rt Pl §ETVicIng:
gi ve acwespetraohheait gtaaks uanthal sopakksws, tael eeoheasy
16, 19 {o-he rempved for cleaning.o N pLLOMCAl b essor
conpr essor 152 SHPPOrted Tnthi S way “to° provi de 10 '
ease of Ber oopngentd d@uebpeisspecad paghlampit He required,
conpr essgly ARGN0DEAY, pLT LALALLARIHN 4 NFEARD cnac
to suspend the“Conpressor. e tonponent s can be
i nspect ettha egukailPycdrt beedoirped] iramgcbospaohem sirgan than the
be chanqﬁgigaﬁkkyco S J@ans that the unit 10 can be

muc

| ocated 1n snalier areas than the

This is a unigue arrangement for compressocrs. In prior art
arrangements having an air end/motor unit mounted on top of a
cooler, this requires flexible connections on the lst stage
discharge and the 2ud stége intake and the motor is mounted via

feet on top of the coolers.

Each of the above features contribute to the compact nature

of the inventive arrangement.

Intake Section 11

The intake section 11 provides the means for the compressor
to draw air into the unit 10. The air initially passes through a
coarge filter mesh 30 on the outside of an intake duct 31, as
ghown in Figures 3 and 5. The intake duct 31 has a noise
attenuation baffle 32 which is specifically designed to remove
the compressor intake noige without reducing the airflow or
increasing the pressure drop. The air is drawn through the intake

duct 31 and into the intake chamber 233 where the alr i then
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15 prior art conpressors. This is a unique arrangenent
for conpressors. In prior art arrangenents having an
worzoeandsazet or unit nounted on top of a cool er pctfdigoo7/002751
requires flexible connections on the 1st stage 20
di scharge and the 2nd stage inpake and the notor is
mounted via feet on top of thé coolers. Each of the
above features contrlbute to the conpact nature of

1€ |nventE¥F arran 5 Intake Section 11 T

t nt .

it ake Y912 d\ﬂ ass %h%t@rfega% f OP€ e thedlS £ileers
Ganpressorached to avhaiundefbodé e Wnbled@n chgnbahr 35 with
initial sses.through a oarse filter .
sTebRE of BRRR0Ra A ko it B gt Gl ons . The 1
ﬁtggeesnﬁakandoSthéTmnmpre§herdimﬁaﬁ&hchaa o ol $@take bellmouth
%tst %anél F%@f I:J)I?neczcovz\f'hlagll nk% %P%cilmg{lggl% 1deS| leqed inside

to renove € conpressor € Nol SE W
ﬁ@@unl¢@yﬂl&@aabefllﬁw(ﬂhe ahcrﬁ%nwawgnthetmﬂeﬂf&ua&ag&r@prough

E%% 9&¥}$5ﬁtﬂr ,C%éyl E%Q839§ﬁérﬁﬁ¥?%r%5af§%§ “?£KQEV&PE 1st

into t |nta ere the air

F008F 025938 POTPLBIVO7/ 002751 -9 drawn through two

air intake filters 34. The air intake filters 34 are
attached to the underside of a plenum chanber 35 with

pl ent ¥oBL iBArFGusarnghe e sar dnaenyilei agso drawn through

Qﬁéféé&ﬂﬂﬁflfﬁgrjﬁéﬁn%%aggfbﬁé%ﬁ%s&ﬁgt@ﬁr&ﬁﬂpre%ﬁﬁrlﬁsthe

attached to an intake bellnouth 5 367via a Tub
¢BhABE tHCtaRd  t Harpih ﬁoﬁ?ﬁms@% faltaEnEd arwsul@éo the

@bemuﬁ%@l&”’ﬁ%w&'é holid@hih thOWenpREsibe dtri$hags,
thro t he bel | nouth 36, which provides uniform

alrflom1|nto the 1st stage of the conpressor. 10
Cooling air for the conpressor notor is also drawn

hr ough the coar se filter mesh 30 before passing
he intake duct 31, through a
secondary filter 37 and into the
The controls section 13 contains all of the electrical
compenents reguired to control the compressor 14. As can be seen
in Figure 6 thig section 13 is sub-~divided into three sub-
gections, an incoming power supply section 40, a variable speed

drive gection 41 and an auxiliary component section 42.

Az a safety requirement, incoming mains electricity passes
through an iscolating switch 43 in the first sub-section 40 before
it is distributed to the rest of the electrical circuits. It then
passes through an EMC (Electromagnetic Compatability) filter 44
to a line reactor and into the variable speed drive 45, which isg
housed in the second sub-section 41. The supply for the auxiliary
components is taken off in between the EMC filter 44 and the line
reactor to power the control transformer, bearing controller,

contactors and user interface in the third sub-section 42.

The auxiliary components section 42 and the incoming power

- supply section 40 have openable. doors 46 (see Figure 1) but the
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cooling air blower housed in the conpression section

12. 15 Controls Section 13 The controls section 13
wormpen/02s93al | of the electrical conponents regectr&B2ber/c02751
control the conpressor 14. As can be seen 20 in

Figure 6 this section 13 is sub-divided into three sub
sections, an incom ng power supply section 40, a

vari abl e speed drive section 41 and an auxiliary

conponent section 42. As a safety requirenent

VACORPHY SRECASIBT WL tHACEIO) phsiseccossehidifibap 11t off end

isekat iNg 19t € 43 Hal ot RenttéSteveubmsesiden 40 before
it is distributed to the rest of the electrica

circuits. It then passes through an EMC
(El ectxmena@mﬁidle; ceppadrbid iilyyobldd @y 44r timd dd REawn

react or and | t ari abI ed drive 45, whi

FEasaah A eelh b TR R S-St Sy I fle ' fop of

mhe aumlﬂnngaﬁ Sacemﬂnmmma@tsslditaﬂcamoﬂfisJrTH&ebﬂeems directed
e fllter 44 or to

d.t
EPR e SEP b AN R FIpbDE plRRELOn QU BMET whIfn nave
@n&nuéeﬁlgnawetbaaksqlaHthlthlm@haﬂJheQectlwnm 42@ Thatrol

JEELERE % SATTOOENE RECE s Mt OF MR PR

bethaen tthe \WOcGODES ARHS38 sREFTCBROOIA002T5 vardibple speed
j,ab d 4

(VR eaRee e Rl ol begipens b iidlptcoon che

SOTBSROHS sPhaeeorradl s These i epertiggpsareolidf dypngi pizes to

kot Serly %\Sﬂréc{ h Qe E\?‘Da%t&f Rake (LE{&IS A8 Lh8E the

are situated in the to%. the two hinged access
geBEscuFestisgectd gl Fhephehpeydhl ©reniess ekf ltf’f‘ﬂoo@t&ﬁ

BRpsesdiRN <13 by, finger protection guards, which have
been designed to also aid with noise reduction. The

control section 13 has various openings that allow

the ainr vEQr f1:0Wok0rhet Mo e tdhe i E NSO NG PAVeERS dkite end
section 40, variable speed, _drive_section 41,

RbxFie ﬁ%}%&ﬁp&%%%tmé?é’é’tel ENABY FHEoBRY (TREC tHE unit 10

through the external filters 48, through the controls secticen 13,
into the compression section 12 before exiting the unit 20 via
duct 50 (gee Pigure 1), which ig zsituated above the intake plenum
chamber 35. This air is directed by the exhaust box 51 which acts
ag a cooling/noise attenuation baffle to draw air over the hot '
surfaces in the compression section 12 and therefore keep the

temperature within the unit 10 at an acceptable level.

Baffles are also provided in the controls section 12, which
have four functions;

1) to attenuate any noise that may come through the external
filters 48;

2} to assist the unit 10 cooling by directing the air flow cver
the correct components in the section 13;

3) to help with EMC screening; and

4) to protect the user from electrical shock and comply with

electrical safety codes.



10

15

20

25

30

conponents as necessary. These openings are different
sizes to direct the correct anmount of air to the
Variooniesypdrts of the control section 13 and tlpen/GB2007/602751
t hrough openings 46 into the 15 conpression section
12. A ventilation fan 49 which/4is situated at the
opposite end of the unit 10 (see Figure 4)draws the
air intothe unit 10 through the external filters 48,
%%mo ghM q:controls section 13, 20 into the

ion 12 before exiting the unit 20 via
duct 50 (see Figure 1), which is situated above the
i nt ak I [ This a i s directed, by .the
exhau§F%b§§¥% q%gﬁggcéi?vﬁﬁgdaw%g%l|ngﬂﬁ% %Oﬁlta%lng
dercentiby i othisakhhlele tdmweaw:ceev&e:theﬁhéehoﬂo =urfragesc so
[ h S h efo ep.the
R A D L B Lo T
Ih@&@pngsauftm @@var@lrmrg@lpnseu@l@ohndwptrhéucbrﬁtnr@oszcle costs. It
%ﬁ%%'@ﬂaﬂf%s W@hSPe fgﬁ?% %ggén éqgnﬂ %@Sreﬁa P down tlm? of the
attenuat e any noi se at may cone t rough the externa
JOTPrEERPS. 48; 2) to assist the unit 10 cooling by
directing the air flow over the correct components in

the section 13; 3) to help wwth EMC screeni ng; and 4)
to FRloteViFRes Tl lpoRPE| QRATITERIL C shbRIETERd O§0RPE y

WoliBre S80:€l a6t i Cal 1 a0ty , codest1 \Wong008L022938\d pressures
PCT/ GB2007/ 002751 -11- Renote Monitoring The unit 10

F&Y Be pRbvicdsd Gt y-e NEERI nonit 5@Ph§1tsf:acw iy possible to
Tk srenabl@snt BemSatatce n%elaegxb&%antgoobecﬁé/arﬁrﬂgc $0coBtroller

t hat cogponents are only replaced when thgy need

GEPSERUSHh EIOH Ag™ i TH et Paﬁﬁ%‘ﬂ’c%s RIS %ﬁwdepfdé‘BBc‘Fan be

eixteaycd® reastely) tThial satanabh a5 @AY eed add tdetermine when

di aggagées dhat reduces down tine of the conpressor.

The advantages cof remote monitoring are as follows:

For the compressor - if the unit 10 is operating in a dirty
environment the filters may need to be changed on a more
regular basis. This prevent the efficiency of the machine from
dropping below specified levels and prolongs the compression
life.

For the customer -~ if the unit 10 is used in a clean
environment, the consumable items are only changed as and when
required, thereby reducing service costs and downtime of the

compressor for cleaning,

For the environment - items are only changed as and when they
need to be and chemicals for cleaning the coolers 16, 1% are

only used when necessary.



10 Set service schedules for consumabl e el enments of
the conpressor can be elimnated, as all tenperatures
e Eess8res can be nonitored renotely. Usi ngCtrhiseoo7/002751
facility, it is possible to determ ne when conmponents
need changing or cleaning. A coentroller constantly
nmonitors certain paraneters and files of data can be
15 extracted renotely. This data can be anal ysed to
determ ne when to change filters or clean coolers.

2 of renote nonitoring are as follows: 20
For the conpressor - if the unit 10 is operating in a
dirt n |ronne t ilters d t.o be ch e .
on' o FiEedep S thcr e Hates 2fr ML AT ABSL? 14 ARy movating
atrhhgemﬁmﬂummanﬁrtmnt ¢m@ppnhg ¢mﬂpmmespethi&eakddevébsbe

angpo gecg)ncg.lrfl%?;ﬁtran %S ?é]nu:{sslef In%gmgfésstoq:e 14. The anti-

SR bicrbheme Ntquittlse 28 omsaihdbl et he e -drecohl yde hantgadedsany
ui, 1 S

ggga%r%]nt% b 1E89até Qg)éfglgm};ng &r k&%c rg;g ﬁ%ﬁ%&@&a@%& f8en

@ﬁ#ﬁﬁoﬁhﬁ#ﬁportﬁﬁeﬂﬂ qmgylémbynbhawg@deas and when they

need to be and chem cals for cleaning the coolers 16,

19 are only used when necessary. W 2008/ 025938

PCT/ GB2007/ 002751 -12- Transportation The design of

t he sub-base 22 and the design of the nounting

arrangenent neans that the only conponent that needs

to be 5 supported during transportation is the

conpressor 14. The anti- vibration nounts 23 used for

t he sub-base 22 do not need any attachnents to

i sol ate novenent during transportation, which makes

transportation significantly easier.



-13- CLAIM 1. A nodul ar conpressor unit conprising

three separate 5 ad10|n|ng sectlons bei ng an i nt ake

waRgEe ) A _“g;gﬁ NG ﬁ:\w q
SHRIEY a E6MY GBI 26E(0ah 75@% O%B%GET {,

FEses alr i ntake nmeans

6" * . which prOV|de an inlet for anmbient air.to be
conpressed and for cooling the conpressor notor and
.conprises filters to filter ajyjentering the intake
means, noise 10 attenuation neans provided in thelr

'Intake means, and neans for directing alr to
conmponent s in t he .conpression. section;’ the
c Ssion section conprises a conpressor, a notor
arr éd to drive the. conpressor, at |east one
intercooler at | east one aftercooler for cooling t he

- cpnp and_all conponents 15 within the unit
rng ?izl‘%t% gﬁ%%oﬁomggﬁﬁ?%%é‘é‘dtaF?mpﬁlﬁénﬁo‘fftheaﬁﬁPQ@te

%QﬁQ&élh@aﬁeqtpgn$,tﬂﬁangoaprfnﬁmkensééﬂmdnona éﬁMﬁf@@Ei&ﬂ n
tdweregnt n the ont r ol neans

operating the CORpPressor  .uni t
tHEPELAPT Sddof nERiF MERBP %hxyhnenﬂvxnﬁ abylmﬁﬁnwfomfamblent air

f‘tloahgetsonlqﬂelsﬁbﬂqartﬁﬂ(foﬁuctﬁéﬂin@aﬂhé Qédg@rggs% Fr‘no%gal and

i Q or_suspended in

L S g I O S RE i Ehe oiRtatpoméans, noise

10 \ﬁﬁr‘-%mth@n woapy exovbdted ot ithnit slﬂte&at@é:la&et ﬂ/ﬁ@ﬂnééﬁ% for
ant ek o) n | . section
nodul arn%e%%rfeg?g?lphiﬁért?tsag%c?:égn%glprﬁsﬁlroﬂ rﬁeftb?“'clté‘l m
SOMRIESRHPBNSt Fiel R0 RPFREISES Aocorpiessaryay inatbe speaged to
diiw thé. compreusdul adt qgg@rcesﬁe[)llﬁt@h:tzo@fer t@' st Bne

i variable s not or~ has .

ﬁtf%§9°§é%grfﬁghﬁgg% % P GPrrFganed BgﬁrﬁWQg§115F°mBQnents

15 _ ‘r’n’o‘awnaﬂ'-hemetesegmm ttoasoel aiompdesSediiyf roNEn®fmdtde and to

pEReRAhBgt Cf T8 nb Ne ﬁ%@slgﬁ ééy£§5990| o hereln Q&e control

on.a sug ANVENDED SHEE
section houses all the control means for operating the compressor

unit; characterlzed_ln that the compressor and motor are mounted
by means of flanges on inlet and outlet manifolds of the
20 - intercooler with the motor suspended in the ﬁiddle.

2, A mcdular compressor unit as claimed An clalm 2 in whlch the
compre351on section is located between the intake Sectlon and - the
control sectlon. '

- 25 "
3. A modular compressor unmt as claimed in claim 1 or clalm 2
in which the compressor motor 1s .a variable speed motor.

4. . A modular compressor.unit as. claimed in claim 3 in which the
30 variable speed motor has a motor rotor supported by oil free
_bearlngs.

. 5. . A modular compressor unit as claimed in any one of the

pPreceding claims invwhich the intercooler is mounted on a sub~

3 | | ~ AMENDED SHEET i ng’?gé“oa
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ng&ggw.th on anti-vibration nnunts:_ "A nodul a | o
" Igir(ﬂsor unit as cl ai MGk bn e g@T(ﬁg 2Q§)7/0QZ 753,;'_..

: 89906/-20. 08 -14- base-which_is._nounted on a base of

Brecedi ng claims in whi it it essor i s a

mul ti-stage conpressor having at |least a first stage
and a second stage, in which an inlet to the first -
stage and a di scharge from:thg4second stage have
flexi bt e means for connecting the conpressor to other

.conponents of the unit. . 10 . 7. A nodul ar

chagyr @ssol isnmbustSed lod Heﬂa$é1d¥n!h@rﬁhﬁifohhéhtl—v1bratlon '
Pr&Ggdi ng claims in which the control section further
conpri ses noise attenuation neans. 15 8. A nodul ar
.conpressor unit as clainmed in any one of the

Ps eCeq RYa&t Al %mbPeMrC%ngpe alilns Zilqchaa)rsﬁd?r\{\é to hé

housing .conprising a frane and “a
RRRG69HI% Claims ameish the Aommﬁ%ﬂr ¢onpreslerstage

aompk as 58d hi i 6 aaltm18asf1 M;QBtt&%geZQn&ré"E%c%ﬂHpééa%%

q${| ontal e%dg I g attached eitHer end.to
iSRS AR E DAt BhT T OISt t 3h Sc 8B Flaatag] [f§om the second
dttege Heet 61ehidlesindens afdrs commasing SHPNMiprebsor af other

RMEsdrael s angl iyt gr medi ate - col utms on ei t her
| ongi t udi nal’ . si'de of "the .uni't whi ch are attached at

either end to alower side of the side rails and a

25, bHS:ﬁndmﬁ.aI:h@orﬁQlé%hﬂg urlng: a/s\ AP RY 1 OLRY &350k £ WHd

§e54 |q‘c .ai m which the centre rails are
gr OV S Ang m t%‘ﬁpﬁ%‘?“t’i%gS?ﬁfewfb&HﬁFh%rscﬁomprlses
ﬂP%ﬁﬁ1ﬁﬁé8$¢%nn9ntmeemable it to be renmoved fromits 30

. mounting. 11. A nodul ar compressor unit as clalned in

gny one of ‘the preceding clains further conprising
vent it SPPHR e aTe rP8FOE GBliitngs edrdimed in CUPIORS| O tier

'PI&GEUSHQrﬁkmlhb81§CﬁHﬂdm tB8CHAi@Nis encased within a housing

comprising a frame and a plurality of removable cover panels,

9. A modular compressor unit aé'claimed in claim 8 in which the -

. frame comprises horizontal side rails attached either end to the

intake section and control section centre rails attached to the
side rails so as .to:support the roof cover panel and iﬁtermediate
columns on either longitudinal side of the unit which are -
attached at either end to a lower 51de of the side rails’ and a’

‘base .of the housing.

10. A modular compressor unit as claimed in claim 9 in which the
centre rails are provided with means for supporting the

‘compressor from the frame to enable it to be removed from 1ts

mounting.

11. A modular compressor unit as claimed in any one of the
preceding claims further éomprising ventilation medns for cboling
the unit comprising air inlets into the control section,

communicating means between the control .section and compression

AMENDED SHEET




35 conmuni cating means between the control. section

_and conpressi on AMENDED SHEET Cr: X1;8/06"2008 -15-
B to enabl e the ai gz b @i Nt OPCHAG B QU A OD20N5sSymefBm R famd i

T #0Nn, a fan |ocated agsEER:? ~S|te end of the ke Loedh

‘. N conpreSS|on section to the connunlcatyng means for

drawi ng air through the air inlet and the control-

section and into.the conpressi,gn section, and neans

for 5 directing an-air f|OMItHSOUgh t he contro

section and t-he conpression section'to co0

ar at | ocat ed t herein. . A nodul ar
AR BRI BT 1102 n o Eharpasion pestion, a
vEart ilogaterh alteansopﬁp,crsnlter exmxd RgEr tEéScdﬂ@QtesﬁE&nSselclﬁléxh&o the .
‘aég t t jrectin e air_flow out
n{mué%%\{h%kg\?ﬁ& J‘!’OQEndF:g‘[mggorrgr e{'shsxg’lru ggnf"? iy cllﬁ%?ﬁed"nd the
IQPQHrﬁﬂnﬁqﬁFlﬁﬂ i inte2the reoppir e s ddne speaisn f Gind means for
5 d:l:[r%@:ﬁ:hﬁkg dnha; ai F1d QWrbHSIOUSR LARCONEEN s oNdd the ‘
q@rg§310n section congrlse noi se attenuati on means:
AR WodGF bt ot dipFestdPranetuad oerbedrathangiany one
of clains 11, to.13 in which the neans for dlrectlng

tﬁe a'Ar mgéi@lvgrt %58% sstot}:eunfgnatsr O}].g%;eeef%hggﬁi?:rr& 11 in thCh

onpri se a neans screent hg
| G&ﬁpa?ra%lﬁtwn W@Sfumhﬁ;dubwrmnpdestsmeamrsl tnashe air
10 Ciln&hﬂ@dse'c‘h@ﬁ‘ﬁ&”%ﬁ?@c@irﬁj Whe 1 » t9od 4ol o\@qltﬁg e,
means for directing the air flom1through the control
section.further conprise a neans for protecting an.
dBer aponodil atrheompids sbronnid @t £iLileds hACKL 3D 1160r Alain 12
AR A% ¢RIRL (o] 1 | ai,ned.in ne of
_preceding cl ae;ea?r% |fﬁyvx';r{11 e%%raié ﬂtshearaérp la%y&g‘ac’\"%? tthe control
. aPY FWPAGS B OMBERE LAY dSERALEe Ndigedittamepdrh. medtes .
15 _.conpressor on the frane durlng transportatlon of the

_ Elt A modular compressor unit as.claimed in any one of claims 11
to 13 in which the means for d;rectlng the air flow through the
control SECthﬂ further comprise a means of screening

' Electromagnetlc Compatablllty

20 - ' ,

.15. A modular compressor unlt as claimed in any one of clalms 11
to 14 in Wthh the means for dlrectlng the alr flow through the

- control sectxon further comprise a means for protectlng an
cperator of the unxt from electrlcal shock. '

25. _
16. A modular compressor unit as. clalmed in any one of the
precedlng claims in whlch means are prov1ded for attachlng a
mounting beam to rigidly supportfthe compressor on the frame
durihg-transpcrtation of the unit. | '

30 '

17. A modularjcompres;or unit as-claimed in any one of the
- preceoing claims in which thé compression section further

comprises a motor air exhaust box to attenuate the noise from the
. exhaust ajir. ' o ‘
35 |
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~  —30-17.—A-mpdul ar conpressor -uhi-t—as--cl al-red-in- any one . . -
%Wtﬂh&e preceding clains in whi ch the gorrpr ess .' o
7620 '?- ~conpri seEIRISENIIG: ai r
ise from ""“‘%‘}?ﬁ%’vst air. 35 AMVENDED
SHEET 1x8/06 BZ06 0 (2008' -16 18. A . -nodul ar - '
conpressor unit as claimed in claim17 in which the
notor air exhaust box is linedgwith a noise
_attenuation nraterial. 5 19. A nodul ar conpressor unit
;as claimed in claim17-or claim 18 in which the notor’

g eﬂ]mgu:tmehﬁseAﬂﬁbﬂdluiﬂ&toés H18hhed O I&Q?J.Hni'; in which
e,gmga S nodul ar ressor unit as -
cl ai @EMP%rlgn?/x%aﬁjes P End® aJd ae Hdi Agnetss s teaperien
detsriatng neans for rermtely monitoring the unit,
sal d monitoring means conprising a controller | ocat‘ed
tﬂg{ control section nmonitoring predetermn ned
Jar ambt BYUGE FHEPY Q3595 BB5brasagdamdteinapbaiatlds or claim 18

b hae unddorand r deans H6% nds ARSI Id |
g BTG L OB o A AENDED P 1oL B S008TORE € ene

20. A modular compressor unit as claimed in any one of the

10 - preceding claims further comprising means for remotely monltormng
the unit, sald monitoring means comprlslng a controller located
in the control section monltorlng predetermined parameters of the
compressor and other apparatus within the unlt and a means for
transmitting data to a remote location.

. AMENDED SHEET o faeEs

SRy e’:h.!\_‘x.s.&ﬁ

e



