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rRW<TanV5 gPa nPVhaPfehPTh6 YRh6 URbhPQghPTb6 gPa R—k'gbvR1

OIFINSHIEJ@BR T° h'R Pj{Tahgbh Pb‘®@eRb Pb gPa nPVhaPfehPTb hRk'bP™eR1
kPbv ‘gkhTaV T* R“PKPRbkW T* gPa R—k'gh$R TavgbRigEO VFEOHEVKGRA{TVRN kQgVVP‘PkghPTb
hPTb PV YRh {gagjRhRaV1 i'R jTnRab gPa nPVhaPfei®PYRh kTbhaTQ>MRVT{Rb ‘Ta R—{gbVP$b nea
hRk’bP™eR kgb {aTUPNR «PnR agbvR T*' vRTjRhaRbgbh'R hRk'bP™eR nRURQT{jRbh1 'Rh k#bhaTQ jRh
nRkgW PbhRbVPhWT«RBRY® R YRh kQgV¥P‘PkgnV kgb fR nPUPNRn fW ‘Tea jgPb vaTe{V5 «Ph’ ‘QT«
hPTb Pb hR—hfTTSV PV jRgvaR hT VghPV'W h'RgaféQeghPTh6 <Ph'Teh VPvbP‘Pkgbh heafeQPeghl
URbhPQghPTb nRURQT{jRbh1 R {aT{TVR R—hRWPIRNQYMRNhgfPQP+ghPTbh gbn kTjfPbRn1
kTbhaTQ kQgVVP‘PkghPTbl ZGl HJOIFJK [EIU QKJ[ ISFWSKEILIRPIH6
MGKGTLOHG JQ FGRRALKMAEGTQ kQg¥VPPk@RgVR h'R YRh nRkgW PbhRbVPhW Ph BV {TVVPfG
hPTb jgW "RQ{ nRURQT{RaV hT {TVPhPTb bR« PrilyP®W PbPhPgQ heafeQRbicafeQMRP1R1
h'R gPa nPVhaPfehPTbh hRk'bP™eR gbn jgSR h'R kRNam¥R>'Ta rgajgb UTahR— VhaRRh vRbRaghPTb? bF
VTQUEh jgW "RQ{ Pb URbhPQghPTb RnekghPTb hTehAR TehQRh Ta {QghR>V? ‘Ta vVRbRaghPTb T* VR{ga
‘RkhPUR QRgabPbv T‘ gPa nPVhaPfehPTb {aPikP{@RVI nRgn$RbnV }K~ kgb fR RjfRnnR# ‘Ta UTa
i'RaR‘TaR6 h'R YRh kTbhaTQ kQgVVP'PkghPTb PYiR-aR@RIR#hPTh >Pvl +6g?1 i'R R“Rkh PV bTh U
hgkS1 VhaTbv P* gb gPa nPVhaPfehTa vRbRaghRV VjgQQ$'
MGHGOI RISNEGR LON VSWKBRHTLHR&hR heafeQRbkR ThQW1 iT gnn QgavR$VkgQR heafeQR
hR—hfTTSV Vek™ gV }-$I~ vPUR TbhQW h'R $¥Rh kQHVYERRkg QPgfQR jghRaPgQV6 V<PbvPbv {®ghRV Ta j
hPTbIRURah’RQRNYR VgjR YRh VRTjRhaW kgbhTa naPURb UgbRV? heafeQP+RaV kgb fR 8VRN1 pbhF
{aTUPNR <PnR agbvR T* YRh nRkgWeRHARIRPhW hPTb T* T{{TVPhR ‘QT<V fR‘TaR PbQRh "TQR kgeVR Q]
‘RaRbh gPa nPVhaPfehPbv nRUPKRV1 Geh'TaV gbgRWeRKRH\eQVghPTbV >«@qURV?1 i'PV {aPbkP{QR
hTeVgbnV T geh'Ta kRahP‘PkghRV gbn h'TeVgleWRiA‘Pb jThnRab gPa nP“eVRaV N3r >meVVBgb ceRnRa
{ghRbhV1 OTVh T* h'Rj gaR V{RkPgQ${ea{®/R gRAuPPh6 bTh h'R VgjR gV u> gPa nP“eVRaV VRaPRV K1],
haPfehTaMIQW VTjR SPbnV T h'Rj gaR {aTnekRK8?1
gbn gUgPQgfQR Tb h'R jgaSRh1 i'R jTVh {T{eQga gaRPVhRn YRhV «Ph" PbPhPgQ V<PaQPbv ‘gUR bTh T
gPa vaghPbvV <Ph’ ‘P—Rn Ta gnYeVhgfQR ¥ gQT&RRG jBQ PbPhPgQ heafeQRMIR ‘fRARbh Vhaek
hP{QR nPQghPUR {P{RV >nP“eVRaV? TbR$PHERBST Ra®R h«PVhPbv PV g nP“RaRbh YRh kTb
VkaRRbRNn gPa TehQRh6 g—PgQ h«PVhRa6 {TV)RTQW fRVPeRk?1 TbkgUR «gQQ YRhV "§UR gnnP
vaghPbv Ta nP“eVRaV1l i'R hdPVhRaV jgW kTbVRRTbgQ UTahPkPhW neR hT $TRahQRa R“Rkhl “eaP
UgbRV6 VQThV Ph* PbkQPbRn VKaRBRYERRK1 QgWPbv h’'RPa nRkgW PbhRbVPhW nRkaR@VRYV feh g't
vTTn kQgVVP‘PkghPTb T* gPa nPVhaPfehPbv nRURERR TN R nRkgW PbhRbVP‘PRV fRkgeVR T* PbPhPy
bTh ‘Tebnl NRaW T‘hRb gQQ gPa$nPVhaPfehPbie @QRbKKRV
gaR kgQQRn nP“efRREREh RQRVNG hRaj kKHPb 'RhV PbhRagkhPTb PV h'R «gW ‘Ta YRh 8RkgW Pbh|
kPnRV <Ph’ nPQghPUR {P{RV h'gh PV ThR T* h'R'Pkf®Jd1 pbhRagkhPTb T T{TVPhR YRhV Pb V
gPa nPVhaPfehPTb VTQehPTbV1 i'RaR‘TaR6 <R «RQEakRN A/ kgQQRnN Pj{PbvRjRbh1 i'R jTVh kTjjTb
eVPbv h'R hRaj z*"P“eVRa| Pb jRgbPbv Th'Ra h'gbn hagnPhPTbgQ PbhRagkhPTb nP“eVRa PV g vaF
nNPQghPURL{P{R ‘TajV jgbW YRhV h'gh PbhRagkh Tb h’'R PbhRagkhP’
XSFVJRGR JQ IUG LAIBHR@® T h'R <TaS  {gahl i'PV {aPbkP{QR PV Pj{aTURN Pb gPa nPVhaPfef
PV hT {aT{TVR kQgVVP‘PkghPTb T' YRh kTbhaTQ'fRi T6y? <Ph" Pj{PbvRjRbh T* bTb$kTg—PgQ YRhV }.~1




Jet control

->| With  flow  turbulization

|7’urbu//zer5 <_>| |7'w/sfed jets <—>| |Concave wa//jefs<+/—>| |Jef /'ni.g/;acf/on | |7'/'me—dep<e+n/d_e>nf|

Dead-end |:Tangenh’a/ inlet |:Jef impinging I—Pu/se Jjets
Flow separation “Vane Accompanying jets
Karman street

Internal flow interaction
Movable

Pliable (cloth, film)
Rigid
low-driven
Motor-driven

->| Without  signigicant  turbulization
|DEVE/0P551>5U’"'C359| |J6'f sifting <-> | |/n/1‘/'a/expan5/bn com‘ro/l | Ejectors < > | | Mixers < > |
I:Saw—shape Transit air Diffusers <-> Mixers for
Ring jets distributor(TVR) Straight nipple/slot <0> dual-duct air
Nozzles (confusers) <+> conditioning

Air gratings with
harp jalousie <+/->

—»I With flow stabilization

4 \

| Flat wall jets <+> | Convex wall jets <-» |Porous (laminar) <->

I-A/r inlet near
to ceiling

->| Combined

ePv1 -1 'Rh kTbhaTQ kQgVVP‘PkghPTb5
}~= 2 PbkaRgVPbv h'R YRH agbRE@hRbVPWPbv h'R YRRGRK@WE@ k gbvR h'R YRh agbvR gbW«qW@
}+  2h'RfgVPk YRh agbvRR®T nPaRkh Pb‘QeRbkR Th h'R YRh aghbvR?

f 2 hgbvRbhPgQ PbQRh gPa nPVhaPfehTa ‘Ta hPVhRn YRh J7EEVR ﬁFgBﬁe”PVhapfehTéV5 g 2 bTh$kTg—PgQ YRh Pj{PbvRjRbh
gPa nPVhaPfehTa “Ta hPVhRn YRh }X~5 f ZgPa nPVhaPfehTa «Ph’ jeQhP{QR nP“eVRaV }]~@ k 2 hagbVPh ¢

-2 fTnW@ + 2 nP"eVRa bP{QR@ | 2 nRgn$Rbn@ K 2 TehQRh "TQR@, "PVhaPfenTa >h’ VPRUR? iNm }-,~5
7 2 nRgn$Rbn heafeQP+Ra@ X 2 ‘QT<Pbv nP“eVRa -2gPaPbQRh@ + 2 nekh@ | 2 ebP'Taj gPa nPVhaPfehTa@ K 2 Tel
VQTh




ZGl HJOIFJK [EIUJSI REJOEQEHLOI ISFWSKE\LIEIOBEOGN ‘Gl HJOIFJKPbRn YRh kTbhaTQ
i'PV hW{R T* YRh kTbhaTQ PV h'R VP{QR¥h1l 'RéVRaAt&T Ta jTaR {aPbkP{QRV Pb TbR gPa nPVhaPfet
QRbkR PV bTh g vTgQ T* h'R kTbhaTQL1 i'R heafpQi®adgkhPTh }]~ T' h«PVhRn YRhV >gPa nPVhaPfe
k’gbvR PV VPnR R“Rkh gbn PH\RAPWIPR'Pkgbh gV Nsque gbn Ngsq?6 PbhRagkhPTb }-I~ T* h<PVhRn gbn
Pb h'R {aRUPTeV vaTe{l GV ‘QT« heafeQP+ghPTkKpeyBR gQQ YRhV >Pvl K6f6 NRURQT{RN fW tghPT
bTajghPUR aR™ePaRjRbh }8~ T* gPa URQTKPhW siRk#Rg¥VRBN 2dUPU qTQWhRK bPkz?6 Pbi#RagkhPTb
h'PV vaTe{ PV URaW Pj{Tahgbhli'R VP{QRVh «gWRMV-KgQQ YRhV >Pv1 K6k6 gPa nPVhaPfefiTaV gsi }-K
kTbhaTQ h'R PbPhPgQ YRh R—{gbVPTbl URSEYRAW rWPU tghPThgQ >bPURaVPhWsT* _TbVha
>bTesQRV? gaR eVRn hT {aTUPNR QTbv$agbvR YRRAVB kbn Gak PhRkheaR? gaR h'R R—gj{QRV1 OTVh
{gagfQW <«Ph" VhagPv'h {P{R6 gbn nP“eVRaV # RI@PbkP{QRYV gfTUR kgb fR kTjfPbRn1 i'RaR‘TaR6 Ph
™ePkSRa YRh nRkgW1 >VegQQW jeQhP{QR nPP&8MBREV{TOARPTQR hT V' T« SbT<b kTjfPbRn YRh kTbhaTQ
eVRn hT gUTPn h'R ‘QT< nRhgk® }]~1 ph PV bTh {TVPfQ¥ Pb VPbvQR ‘PveaR >Pvl
hT TfhgPb URaW PbhRbVPUR YRh nRkgW1 i'R YRh kTaR ‘gUR
PbPhPgQ R—{gbVPTb Pj{eQVR feh h'R YRh fTebngaW QgWRa
PV ‘TajRn h'R VgjR «gW gV Pb g ‘aRR YRh ‘aTj g
VhagPv'h {P{R1

G YRh kgb fR VP‘hRn h*aTev' VPRUR6 QTkghRn ,
YRh «gW >Pv1 16k?1 i'PV {aPbkP{QR PV eVRn \\ '
gPa nPVhaPfehTaV >INm? nRURQT{Rn fW rWPU t¢ X\
>bPURaVPhW T' _TbVhaekhPThb gbn Gak’PhRkheaR

i'R bR—h {TVVP{PRMRN nRkgW kTbhaT®) PV r
URQT{jRbh T* YRh fTebngaW Vpa'§KRITVVPIQR fW
aRQRgVPbv h'R YRh ‘aTj g ‘"TQR T* kTj{{QR-% VRTjF
i'R VP{QRVh «gW PV eVPbv h'R aPbv kTbPkgQ
‘TajPbv aPbv YRNYg«$V'g{Rn VQTh kgb ‘Taj bRga =
hT ‘Qgh YRh «Ph” "Pv'Ra nRkgW PbhRBRERW }--8. &
gaR h<T R“RkhV5 vaRghRa gPa kTbVejPbv gaRg gb qn
nPhPTbgQ Ugkeej bRga hT h'R Vea'gkR ‘TQnV Ta I%Mﬁﬁ
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f 4k
ePv1 K1 GPa nPVhaPfehTaV5 g 2-Vg@V g{R

gkhPTb T* h¢PVhRn gbn kTbkgUR «gQQ YRhV }-~@ k 2 gF

AbPfenhTa gsi <Ph° PbhRagkhPThb T* KTbUR— <«gQQ YRhV }-K~5

h'R aPbv YRh1 - 2 bP{{QR@ + 2 nP“eVRa@ | 2 aPbv kTbhaTQQRn VQTh@ K 2 Ugl
i'R bR—h h<T jRh'TnV gaR eVRn ‘Ta kTbhaTQ 72 kTbhaTQ ‘gbnQR@ X 2 UPVTa@ . 2 VkaR« ‘Ta h'R VQTh | kTbha
PbPhPgQ gPa {gagjRhRaV T' g YRh6 bTh ‘Ta h'R YRh hW{R 82aTfn

kTbhaTQ1 pbkQenPbv RYRkhTa kgeVR aRkPakeQghPTb T' h'R )

aTTj gPa gbn jP—Pbv <Ph* h'R PbQRh gPal p' h'R RYRER LY bTh KT{QRhR QPVh T' gQQ {TVVPIPQPhP
PV URaW kQTVR hT h'R YRh TehQRh6 Ph kgeVR hEd¥ bh%{ﬁ*oiw {aPbkP{QRV PQQ fR nRURQT{Rn
pb jeQhP$nekh gPa kTbnPhPTbPbv6 jP—Pbv Ug ¥ h'R YRh {aT{RahPRV6 RV{RkPgQRW Pb "Pv"

fR RjfRnnRn Pb gPa nPVhaPfehTaV ‘Ta hRj{RadBRaRoVNGN VWVhR}V1
KTbhaTQ1 AJOHKSREJQRB{TVRN kQgVVP'PkghPT8 T kTb

ZGl HJOIFJK [EIU QKJ[ RILWEKENRRJO6 haTQ T' YRh nRkgW PEMIRIFRNMR SbT< k@gVv
vaTe{ VhgW URaW Pj{Tahgbh fRkgeVR ‘QT$ thf%@ﬁw@h‘mb T° YRhV1 ph kgb fR R—{gbnRn$ieaPbv nRI
hPTb kgeVR vaRghRa gPa URQTKPhW Pb <TaSP#RBRAPa nPVhabPfehPbv hRk’bP™eR1
gQQ YRhV PV g {gagnT—PkgQ kgVR T* YRhV1 oe(%gPI( GRIFTGR QJF QSFIUGF BGRGIFHUG
‘gV "Pv'Ra agbvR gbn QT<«Ra heafeQRbKR GRUR aS6 h'RaR PV TbQW TbR gV{Rkh T* gPa nPVhane!
RURTbBUR— «gQQ YRh ‘gV QT<RVh heafeQRb R ‘PkghPTb 2 YRh kahaTQ {aPbkP{®R>V?1 ch
"Pv’ nRkgW PbhRb\#PhRW URaW {RaV{RkhPUR ‘T&IP4PQQ TR KQgVVP'PRN Pb h'R ‘eheaR <TaSV1
nPVhaPfehPThb hT h'R <TaSPbv TbR fRkgeVR QT<Ra REWOJIKGN]G_GOBeh Ta h gbSV {aT'RVVTa
feQRbKR PbhRbVPhW gQQT<V "Pv'Ra URQTkPhlv*R&R#EMue{{QW gbn NRbhPQghPTb nR{gahjRbh T
h'R VgjR \Rgh nPVVP{ghPTb T* ‘ejgb fTnwi FWPU tg PTng >t?PURaVPhW T _TpVhaeIéB\PTb gbn C
pb kQRgb aTTjV V{RkPgQ${ea{TVR gPa nPVhaPfelik\paRoiSgk eS6 “TebnRa T° h'PV aRVRgak™
gaR eVRn6 <Pk’ "gUR {TaTeV jRnPg >PQhRa? §FYR¥NPTbl Geh'Ta h'ghSV {aT'RVVTa T' *Rgh SgV
TehQRh }-+~1 ph kgeVR QgjPbga ‘QT« Teh{ehli'R W gbn NRbhPQghPTb nR{gahjRbh T‘$rWPLf tg
{aPbkP{QR kgb fR eVRn ‘Ta nPV{QgkRjRbh URbhP gbPURaVPhW T* _TbVhaekhPTb gbn Gak PhRk
Ph* URaW QT< heafeQRbKRS <Pk gQQT< daRghRAWMATU gQPeS ‘Ta Ve{{Tah T h'RVR aRVRgak'RV1
QTkPhPRV
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