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2003 | ~~~~~~~~ ~~ ~ 1. A nodul ar_héét 1 purrp assenbly adaptgsh J2.B003
attached “mwwm\m oni ng chanber, the heat punp assenbly conprising: ,; a
t wo- st age system conprising high and | ow pressure evaporators 5

for conditioning of air; a hot gas condenser for introducing sensible heat
to the air; an outlet port for dischargl’hg conditioned air fromthe heat

punp asse \\“\\\m\mm“kndi tioning chanber. 2. An assenbly according to
claim1l, W igh and | ow [TEASMISe evaporators are arranged in a

paral l el or a sgpdes configuration. a conpressor; an external evaporator
for facilitating constant |atent |oad maintenance, , at |east one inlet
port for receilvi ngAnimodutagrhegpemp qsepmuly aippjed kahpaftaghsd o eomnldiieniemi ng

by said heat, pu assenbly: and 15 3. .An assenbly according to claiml1,
wherein §§?r8b‘_f%i’ gﬁ_*&ﬂﬁpﬁ‘%ﬁl%ﬁﬁﬁg?@u?%“%%sé%r ators are provided by a singlg
evaporator coil W hhwyaidgalvEdaes Sittein EahpridhEhith andllowepressatEevapbrators |
conditioning. 4. An assenbly according to claim1, wherein said high

pressire evapdomeanditméngelaaiias a partial dry/wet coil, and said | ow
pressure evaporator .operates, as dedi cat.ed we ih"ﬁ 5. An assenbly
according to clai m3 l}oq\gﬁ%fxé’}dr‘?n%?rg Cﬁggrﬂﬁ%cg%ﬁe@sﬁ)éeéﬁqaﬁq Afalve is installed

at a discharge ling &;me)pc,@gsgr;hi gh pressure evaporator to ensure constant

evaporating pressure. An ‘assenbly according to claim1, wherein said
hot - gas condenser iancixtmieas exagfFawoforctacilitting copsige fatent loghprinkénagee; wo

sub-coolers. 7. An assenbly, according to.claiml, ¢ ri.si ng contyol_ means
for ensuring suffi @i‘i‘ﬁ’ﬁt %@n@f%lpértffgége%‘”?ﬁ W?ﬂ’é‘&lszf‘ gg?é’ﬂ%mﬂglcﬁgﬁ er for
condgpser to t j j I redet e~ni ned air tenperature.
12" el?une ZOOSJaﬁdlﬁgmélg%K?\gagislg%%gﬁ?bgg%g@éﬁnagﬁt o claim7, wherein
refrigerant flow tansaitiet pernfde diselarpmgreonditianeechinbfyormizetseavpurap Sssemply to
nodul ating valve. 9. An assenbly according to claim1, conprising a
condenser for hegendiiemHee thanghgser at ure of said air by di scharging excess
heat fromsaid air. 5 10. An assenbly according to claim9, wherein said

condenser is ajp ai rAﬁ%gée%lf%@gtﬁ'ﬁﬁ&rto claim 1, wherein said high and low pressure

evaporators are arranged in a parallel or a series configuration.

15 3. An assembly according to claim 1, wherein said high and low pressure
evaporators are provided by a single evaporator coil with variable pressure for latent and

sensible air conditioning.

4. An assembly according to claim 1, wherein said high pressure evaporator
operates as a partial dry/wet coil, and said low pressure evaporator operates as a dedicated wet
20 coil.

5. An assembly according to claim 1, wherein a back pressure regulating valve is
installed at a discharge line of said high pressure evaporator to ensure constant evaporating

pressure.

6. An assembly according to claim 1, wherein said hot-gas condenser includes a

25  sub-cooler arrangement comprising two sub-coolers.

7. An assembly according to claim 1, comprising control means for ensuring
sufficient sensible heat is provided from the hot-gas condenser to the drying air to achieve a

predetermined air temperature.



.11, 'An assenbly according to claim9, wherein said condenser is one which
cari reject heat by heat transfer through cooling nedia besides, aibhozsuch
as a water-cool ed condenser. 10 12. An assenbly according to clarm 8
conprising a bypass danper systemfor regulating the flow of bypass air

t hrough the assenbly. 13. An assenbly according to claim 12, conprising
control neans for nodul ati ng said bypas$ -danper systemto nmaintain a
desired humdity of the air. 14. An assenbly according to claiml,
conprising an auxiliary heater for 15 facilitating the introduction of

addi tional segsi bl ganhg@inblyaceaiday tb Glalth gheicréif FFRERANTRWLE Sl ERTIBINeBisOf
said air. 15. An assenbly according to claim 14, conprising control neans
for acti%ﬂ\aFRji@’dpﬁF‘“é@i?I3ﬂé[FX/“Wé&1@gﬁg&%W?-equi red. 16. An assenbly according
to claim1, conprising an econom ser installed before 20 and after said
evaporators fgr pr%ﬁ%‘sérﬁ‘tﬂysﬁbtzxdg{ Yioaif] 1, &ﬁﬁﬁis‘?n% b BRiGES Rkhulating -
evaporators and preheating” sai rgyl ng alr before it enters said condenser.
17. An assgrhdtyread saidairy dischatgingrexic8ss hdaefremrsaslzdid economni ser conpri ses
two plate-fin coils charged with refrigerant. 18. An assenbly according to
claim 16, whergin said ec‘inom' ser ctogcgr.i PSR AR cgn‘ga{gt heat exchapger or
fin-tube heat "€éxch gaépgm § TR Y a&':oF%'i]ﬁa I Y £ AREPE N sai d
conpr ess@éndesised. Scrol | -type 12'" June 2003 - 19 conpressor. 20. An
assenbly according to claim1, wherein the conpression of vapour
refrigerant takes place with conpressors operating wth different _
conpr essi on méthod$nsAssembly ageqrding o glaim 9y waerspgsekd condensepisHog “Qw @By ew

CONPr eSSpLiset al by Het ﬁ%ﬁﬁ@ib{t%o@%hc%cﬁinggrnwaodeéﬂd& Lir, WG & B Wdi&-GRIRYN essor
n, ul ly-he 22

can be opé sem -hernetic or f metic. An assenbly according to

cl ai m 1, comtepsdrsi ng a circulating fan, axial or centrifugal, for
circulating air within the assenbly and for discharging conditioned air to

sai d,gcondi ti onibng ghanber., 10 23.. An,assenbly .accaordin o claim1l,
conpPlaing | nitdr e BT BRy e PR haomie B e tean dafoes SR ¢ o
m Xxi ng Wiéguldthg tBé flowidf Bipas airdhegietHelaisenddy. An assenbly according to
claim 23, wherein said inlet neans includes an adjustable suction |ouver
arrangenent. 25. A heat punp assenbly conprising: 15 a heat punp _unit
conprising (i)3a t\M@ﬁ%@‘éyé%‘é‘ﬁéf%?la@ygéﬁm%ﬁﬁ%F%‘}t%mﬁ‘fﬁ opmgdylaiineg

pr essur e sARRERI D! YsuchP Ak OM AlefleaBlfiify dn@afiol - gas condenser for

i ntroducing nsi b t tosard alr; (ii1) a‘conpressor; and (iv) an
external evaporator for receiving said air fromsaid hot-gas condenser and
for facilitatildg cdvsiasssmblntagenrdingatd alaimt bnenveprisingan2yxdiagy ieagr dbanber

adapt,ed tQ..r. i ve conditione k. from sald. hea uni. t recircul ate
i s BT it phioDEt Siucral R il BUEP o8 Bl OmbREC i 7
sai d heatreqiifhentyi df saiddiisai d drying chanber are partitioned from each other

to facilitate scal e-up of said drying chanber
15.  An assembly according to claim 14, comprising control means for activating

said auxiliary heater as required.

16.  Anassembly according to claim 1, comprising an economiser installed before
20  and after said evaporators for precooling said drying air before it enters said evaporators and

preheating said drying air before it enters said condenser.

17.  Anassembly according to claim 16, wherein said economiser comprises two

plate-fin coils charged with refrigerant.

18.  An assembly according to claim 16, wherein said economiser comprises a

25  compact heat exchanger or fin-tube heat exchanger.

’

19.  Anassembly according to claim 1, wherein said compressor is a scroll-type
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24, An assembly according to claim 23, wherein said inlet means includes an

adjustable suction louver arrangement.

25. A heat pump assembly comprising:

15 a heat pump unit comprising (i) a two-stage evaporator system comprising
high and low pressure evaporators for conditioning of air; (ii) a hot-gas condenser
for introducing sensible heat to said air; (iii) a compressor; and (iv) an external
evaporator for receiving said air from said hot-gas condenser and for facilitating
constant latent load maintenance; and

20 a drying chamber adapted to receive conditioned air from said heat pump unit

and recirculate air to the heat pump unit.

26.  An assembly according to claim 25, wherein said heat pump unit and said
drying chamber are partitioned from each other to facilitate scale-up of said drying chamber

without altering said heat pump unit.



