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%X oDOOGUPD VeUHVLQFH EDQD VRQVX] GHVWHN
EHQL \DQOO] EOUDNPD\DQ YH GHQH\ Ge]HQH=+LQLC
VDKLEL RODQ ORN VHYGILGLPRG6DQWIUPDDXOPKDQ dR
|JTHOOLNOH NO\PHWOL J|U-GOHWNMIOWG HQJLVUDRQUOD\Q®
3URI 'U 1HFGHW g]JEDOWPH\WLQWH]LYH ELDEROB®W XY
GH+HUOL NDWNOODUOQO DOGO+0OP E|Oveddh€yHPDQC
G*]HQH=LQLQ W KD]OUODQPDVOQGD |QHPOL ELU U
WHGOHNNeUe ELU ERUO ELOLULP
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1. *g5gu

%LOJLVD\DU oD+0QO0Q |QJ|U+OHRah] tekndldji®@ L 0L P L
\HQLOLNOHU LNOLPOHQGLUPHOQFHEWYWL-Q3 8K HRADNDLU
ED]O JHUHNOLOLNOHU DUWON BMO JKHINYH Q IHFOGPHL §
JHOQRULOH EHOLUHQ IRVLO NROJDRQDUOQH WHNMQF
DUWPDVOQD \RO DoPOuwOU

8OXVODUDUDVO «¥REQIVOP DD SGNOMIOWDUDUWOPDOD L
WRSODP HQHUMLQLQ MLOQLQ YH WLFBehiL \DS(
VDUIL\DWOQOWR+XWPRLYH LNOLPOHQGLUPH VLVWH
ortaya koym D N W(Baat@niwburis and Argiriou, 1998iQD VHNW|U*QGH KD
HQHUML GopRNDHS@HNUML WeNHWLPLQLQ HVLQL N
WeNHWLPL JHQHO RODUDN HOHNWULNVHO HG\DOL
JLEL GL+HU KDUFDPDODUO NDSVDPDNWDGOU "o (
keQWOHUPH RUDQOQOQ \eNVHOLGUL UGUHKLUOHUGHNL
DoPOGWOU %X JHOLGLP LOH ELUOLNWH ELQD VHN

GelU*Q+OP-u (,$ <RUN 6ROHFNL $DumEetMWHOL FK |
EX EHNOHQWROW GRRUNGI HOHNWULN HQHUMLVL Wel
uD NDGDU HOXN ELU DUWOEIARPOMWMHUHFH=+L |Q

(OHNWULN H Q hiigi Mit_sé\iyeler@e MtmbkH/@/lU G+ U«OHELOLU
N D\Q DN O D U On\WwahaodimBdentler tasarlamak gerekmektefliund,
2006) %X SURVHV LoLQ *UHWLOHQ VLVWHPOHU NDU|
HWNLVL \DUDWDQ JD]ODUOQ VDOOQOPOQO D]JODW
YHULOHFHN ]DUDUOO HWNL DHi H@H OMNNLORBIOWGN D C
WDEBQGOML ND\QDNODUKM*NHWIL@H ROPDER@® HQHU
GR+UXOWXKNNQGMDH Q G IBU RiyYygNamBra Lbldikte Fransa,ener;ji
WeNHWLPLQLQ DUWPDVOQD UD+PHQ RQ edniLoLQG
27% R U D Q@ QG DP (Baptisté and Ducroux, 2003)

go KDYD NDOLWHVLQLQ EDuDUOOO ELU UHNLOG
\DubP DODQODUOQ LNOLPOHQGLUPH VLVWHPOHULC
|IQHPOL EletU FS®IUDP %XHVQRPG L E|IOJHOHUGH J|U-O
sendromu (sick buildingysdrome GDKD L\L LNOLPOHQGLUPH ul
Ge]HOWLOHHBFORDGQDNDWNOLPOHQGLUPH GDUWODU
GH+HUOHULQL LQVDQ VD+00=+0dqib ve Dstebne@e® VHY
VRQXoODUD \RO DoPDNWDGOU
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%XKDU VONOUWOUPDOO oHYULPOHU LNOLPOHQG
SURVHVOHU RODUDN \HU DOPDNWDGOU /LWHUDW.-
JJUH EX oHUGLW noHWVDHP@RNKet BRY ODQPDOOGOU [/RZ
2008)

% saNOLPOHQGLUPH VLVWHPOHUL LoLQ GDKD YHUL
% 'DKD D] VR+XWPD \eNe JHUHNWLUHQ ELQD WD\

¥% *e0 <UHWLPLQGH NXOODQ@M®DWAEDN OH QHNMW O
VeUG*U*OHEIXQHHQNDWERNDAQDNODUOQD G|Q-uPF

% 'DKD YHULPOL NXUXWPD SURVH Vdistevhizrr OD\D F
JHOLUWLULOPHOLGLU

<XNDUOGDNL DUDUWOPD YH JHOLUWLPH |QHULO
EXKDU VONOuUWOUPDOO oHYULPOAGQLOD|IO®H RWBDN
VLVWHPOHULQ NXOODQDELOLUOLNOHULQL D]DOWEF
JHUH+LQGHQ ID]JOD HQHUML KDUFDQPDVO YH VLV
\HWLUHQ Ne¢I YH EDNWHULOHULQ LQVDQ VD+00=0C¢
oHYULPROQHWIEY Hdedaz®WBMODUO RODUDN J|VWHULO!
Ge et al, 2006) %X VLVWHPOHUH |QHU M@ Kifend® W H U Q
VHNW|UGHQ EHNOHQHQ WDOHEL NDUGOOD\DFDN N|
bir nebz de olsa gidermelidir.

Son \OOODUGD VORXKWDHOUPDOO LNOLPHQGLUPH
RODUDN VOYO NXUXWXFXOX LNOLPOHQGLUPH VLVYV
6 OY O ubliURkinmendirme sistemlerte d+HU LNOLPOHQGUH&JPH VI
ROGX+EL SURVHV KDYDVOQOQ oL\ QRNWDVOQD VI
$\UOFD VOFXOMNXUXWWHPOHULQ GL+HU NRQYHQVL\F
dahaaz @ HUML KDUFDGO+O J|UOPHNWHGUHFHBRW RIOW
GelsN UHMHQQHADNORQOPLHODOWOQGD HWNLOL SHUI
EX VLVWHPOHULQ DWON OVO YH\D JeQHU HQHUMLVL
oDOOUPDVOQO VD+OD\DELOPHNWHGLU

6OYDO NXUWXFXOX VLVWHPOHU LOH LNOISPOHQG
WDUDI®QGDQ |[QHULOPLUWLU 7ULHWLOHQ JOLNRO
ELU LNOLPOHQGLUPH VHWLQLQ SHUIRDPBOWO® LQ PH
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kurutuculu iklimlenGLUPH VLVWHPOHUL \HQL ELU DUDUUOUW
JJUeOPMU\HQLOLNoOL VLVWHP WDVDUOPODUO ;LRQJ
et al.,, 2011)) GHQH\VHO oDOOUPDODU 6XOWDQ HW DO
performans analizleri (Xioa et aR011; Liu et al.2009; Ge et al., 20119]HULQH
dHWD\OO oD CEDURDDED DWWOUPDODU VRQXFXQGD
LNOLPOHQGLUPH VLVWHPOHULQLQ NRQYDQVL\RQHC
VDKLS ROGX+X J|UsOPsuUW-U

% (OHNWULN HQHUMLVL NXOODQOPO \HULQH J-
HQG+VWUL\H@ $HIORWHWYGHO B8 DW Gollad $igeiO Q N X
maliyeti D] DOPOGWO U

% 60FDNOON YH QHP NRQWURO+*Q+*Q VD+-ODQPDVO
V D + O D Q<agenal) 2010).

% 2]JRQ WDEDNDY&B8QPH]JBQDoHYUH\H GRVWa QHP
DNOUNDROODODQOOPOUWOU 7X HW DO

<XNDUOGD EHOLUWLOHQ RSHUDV\RQHO DYDQWD
VLVWHPOHUL HQHUML VLVWHPOHUL +]HULQH ol
RGDN QRNWDVO JDOLQH JH O RiLsisWrh dlternétitleriD U D G V
VXQDUDN EX DODQOQ JHOLUPHVLQGH |[QHPOL EL

%X WH] NDSVDPOQGD LoWHQ VR=XWPDOO YH DG
*]JHULQGH NDUuOGODUWOUPDOO RODUDN VD\OVDO Y&t
performaQV LQGHNVOHUL OudO+O0QGD GHQH\OHUGHQ F
PRGHOGHQ HOGHQ oONWOODU NDUUOODUWOUOODFI
VR+XWPDOO NXUXWXFXODUOQ NXUXWPD SHUIRUI

SDUDPHWUHOHULQLQ LRSQLPXRJIXPD\RIODAIP oDOOUP
belirlenecektir.
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6,9, 9( .$7, .85878&8/8 @./g0/(1'a50(
6667(0/(50

.DWO \DUO NDWO \D GD ELU vVOYOGDQ EXKDU
ELU o|]*Fe OHNLOPHVL VeUHFL@WHRNIHDMDH YNHX N X\WE
GHQLU .XUXWPD LUOHPL Ge+<Q\D JHQHOLQGHNL HQ
JHOPHNWHGLU OLVKD HW DO . XUXWPD SU
DUDPDGDQ PH\GDQD JHOPHNWHGLU )RXUQLHU DQG
seUHVLQFH NXUXWXODFDN PDGGH LoHULVLQGH YH \
EXOXQPDNWDGOU ODGGH \¢]J]H\L VOFDN KDYD LOH
GR\PXU0 KDOH JHOHFHNWLU YH DUGOQGDQ EXKDUOD
DUDPDGD LVH]HYODXGCWRD VX EXKDUO WeNHQGL=+L Lo
GR+UX VX WDUOQOPO PH\GDQD JHOHFHNWLU %X IL
HQHUML WeNHWLPLQH J|UH oRN GDKD IDJODGOU oL
PDGGHOHU LoLQ EX dyabilir.| Be]essidts e Delyaf@ £2011) bu
PDGGHOHU LoLQ IDUNOO ELU DUDPD |QHUPLGWLU
SURVHVLQGHNL PDGGH oHYUHVL\OH GHQJH\H XODuC(
JLEL KHUKDQJL ELU +U*QGHQ QHP bGPV OSUIR IHWY
GH+LUPHNWHGLU

hUeQ LOLQGHNL QHP PLNWDUO +U«Q VOFDNOO=+
SURVHVL LoLQ WDQOPODQDQ |QHPOL SDUDPHWUHO
NXUXWPD LUOHPLQGH QHP DOPDQOQ alagyabatkyD SU
SURVHVWHQ GROD\O VOFDNOON DUWOUO GD PH\GDC(
NeWOH WUDQVIHUL VOYDO NXUXWXFX LOH QHPOL
QHGHQL\OH PH\GDQD JHOPHNWHGLU 60YO NXUXWX
dHQJH KDOLQL VD+OD\DQD NDGDU HPHFHNWLU $UC
WHNUDU NXOODQOODELOPHVL LoLQ OVOWOODUDN
DUWWOUOOPDVO JHUHNPHNWHGLU %|\OHFH VvOYO
OHYUH\HrDWDFDNWO

%X E|O«PGH VOYO NXUXWXFXOX YH NDWO NXUX
YHULOHFHNWLU 7DQOPODQDQ VLVWHPOHU LoLQ V
PHNDQL]PDODUO EDVLW ELU GHNLOGH WDQOPODQDI
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2160 YOXWNMFXOX aNOLPOHQGLUPH 6LVWHPOF

gNOLPOHQGLUPH VLVWHPOHULQGHNL HQHUML
ER\XWODUD XODUWPDVO JeQePe] G+Q\DVOQOQ VW
SUREOHPOHUGHQ ELULGLU %XQXQ \DQOQGD LNO
JHOHQHNVHO VR+XWXFXODUOQ oHYUH\H YHUGL=+L ]
HIHNWLI DOWHUQDWLI VLVWHPOHULQ JHUHNOLOL=+1
LNOLPOHQGLUPH VLVWHPOHUL JeQHG HQHUMLVL Y|
kD\QDNODUOQO NXooDQPDVO QHGHQL\OH WHUFLK |
ve CaC} JLEL VOYO NXUXWXFXODUOQ QHP WXWXFX F
OHYUH\H YHUGL=+L ]JDUDUOO HWNLOHULQ PLQLPXPD
sistemlerinilk X\JXODPDVO /RI WDUDIOQGDQ JHUOHNC

gOHUOH\HQ ]DPDQOD VOYO NXUXWXFXOX QHP |
WHNQRORMLOHULQLQ |QHPOL ELU SDUoDVO KDOLQ
NRQWURO+« KDVDW VRQUDV{Y HKXGEXEND WOF DQ DB NN
cUsQOHULQLQ NXUXWXOPDVO VOYO NXUXWXFXOX Q
OHL DQG 'DL %X VLVWHPOHULQ Ge+G*N YH RU
ve ekonomik nem kontrol kabiliyeti geleneksel iklimlendirme sidé&zinin
HWNLQOL+LQL J|OJHOHPLUWLU .RQYHQVL\RQHO L
KDYDVO NXUX WHUPRPHWUH VOFDNOO+OQD NDGDU
KDYD VOFDNOO+O JHUHNOL RUWDP NRQIRU VO
ROPDNWD @®@MNOD OWBXIVOROQO NDSDWPDN LoLQ WHNUD
EX GD VLVWHPLQ WRSODP HQHUML HWNLQOL=+LQL
EXOXQDQ \R+XuPXu VOYO EDNWHULOHU LoLQ X\JXC
GD RUWDPGDNL EQOMWEBKOLY W®HPKN GDUWODU RO

6OYDO NXUXWXFXOX LNOLPOHQGLUPH VLVWHPOH
VLVWHPOHULQH J|UH EHOOL EDUOO DYDQWDMODL
DUDVOQGD /RZHQVWHLQ

x 60YO NXUXWXF X GiteinNrd IgPQHQ GRRAJPWHDN GeleN
OvO ND\QD+0 vdlXknWBQPDWR@MDHO VLVWHPOHU
HOHNWULNVHO HQHUMLQLQ \DNODUON G|UWWF

x 60YDO NXUXMXFX@OKQGLUPH VLVWHPOHUGH
NXUXWXGABDWHOQNDLPOPQIBUURH YILNANVGDKD HV

\HU DOPDNWDGOU
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XUXWXFX PDO]JHPHOHU GR+DVO JHUH=+=L VX E
PDGGHOHUGLU gQFHNL E|O*PGH GH EHOLUWLOGL
NXUXWXFEX YH VOYO NXUXW XF Xu R@uEDMaIZermldri®d G H L
HQG*VWULGH ELU oRN X\JXODPDVO EXOXQPDNWD
\D\JOQODUPDNWDGOU

%LU VOYO YH\D NDWO NXUXWXFXQXQ QHP DO
NXUXWXFXQXQ GHQJH EXKDU EDVOQFOQ@@lerE+\*NO:
GHQJH EXKDU EDVOQFOQOQ E-*\eNO-«=+« X HEXHKD URC
NDUOUOPOQOQ VOFDNOO+OQOQ DUWPDVO\OD +VVH
NXUXWXFXQXQ KDYDGDNL VHUEHVW EXKDUO® oHNPH
NXUXWXFXANUDQYOGNMUKXKWXFXODUD JJUH GHQJH E
(Lowenstein, 2008).

6OYO NXUXWXFXOX VLVWHPOHUGHNL OVO WwuU
VR+XWPDGDNL OVO WUDQVIHULQH ]OW RODUDN J
\¢]H\GHQ JHOWLORGH]BEXIKDAWHNL EXKDUODUGUPD VRQ
OvO WUDQMAEMKMKDU KPDMODLQGHNL VOFDNOO+O \DU WHL
GeUsUPHNWHGLU 6DELW HQWDOSLGH JHUOHNOHUGH(
JIVWHULOPHNWHGLU

0.028 A7 Pl 7
0.024 e \
2 0020 P =<
2 0.016 4 Yas termometre sicakligi \\\Q
€ 0.012 %.\\\ \%
% 200 o \\ Cozelti denge sicakiigi
s . 43% LiCl
0.000 £ e | I
4 10 15 21 26 32 37 43 48

Kuru termometre sicakhdi (°C)
UHNLO 6DELW HQWDOSLGH JHUOHNOHUHQ LNOLPOH

(+HU QHPOL KDYD VOYO NXUXWXFX LOH OvVvoDWOO
PHYFXW ED+OO QHP PLNWDUOQD ED+0O RODUDN |
\D GD LbHWMXGEXKDUOQO KDYD\D YHULU (+HU vOYO
OHNL\RUVD NXUXWXFXQXQ VOFDNOO+O DUWDFDN E;
ELU PHNDQL]PD LOH GHVWHNOHQHFHNWLU %X PHN
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VOFDNOO+O oDNOWEOGHRUMWDWOKDYDVO VOFDNOO-=-
\¢]H\ VOFDNOO+OQD XODUWO+0 VOFDNOON RODUDN
\ XYDUODN LoLQGH EX WDQOPODPD SVLNRPHWULN V

*HoPLG \OOODUGD DUDMHRPOURPDEOABWWNLEX LVILWY L
GH+LULN \|QWHPOHU X\JXODPOUODUGOU %XQODU

x $OWHUQDWLI VOYO NXUXWXFXODU «]HULQH oDC
X <¢NVHN YHULPOL UHMHQDU|WHUOHU «UHWPHN
X +LEULW VOYO NXUXWXFXOX VLVWHPOHU WDVDL

RODUDN VOUDODQDELOLU

6OYO NXUXWXFXOIXQOLNWHRWNMBGH HoLPL VLVWH
JHOLGPHVLQGH |QHPOL ELU URO R\QDPDNWDGOU
X\JXODPDODUGD \D\JOQ RODUDN NXOODQOODQ VO)
JLUHQ /L&O YH /L%U o]|]HOW IOGHU EQ +@HP Q H K BB \HU
NXUXWXELOGL+L ELOLQPHNWHGLU /RZHQVWHLQ
YH LoHUPH\HQ PHWDOOHU +]JHULQGH NRUR]LI HWN
WX]ODUOQ NRUR]JLI HWNLVLQGHQ H QtleBndaeiNfaaH U H F H
\eNVHN PDOL\HWL QHGHQL\OH EX PHWDOLQ HQG-V
voodbuobecou

X00DQOPO \DVJOQ GL+HU ELU VOYO NXUXWX
OHOLWOHULQGHQ WULHWLOHQ YH SURSLOMKaUJOLNR
HGLOHELOLU VHYL\HGHGLU (OVDUUDJ 2EHUJ L
VOYDO NXUXWXEXODUOQ XoXFXOXNODUOQOQ \eNVFE
VHYL\HOHULQL GeUGsUPHNWHGLU 3RWDV\XP IRUPDW
organik asitL WX]ODUOQ LVH KHP NRUR]LI HWNLVL GeGeN
LKPDO HGLOHELOLU VHYL\HGHGLU IDNDW EXQXQ \L
|]JHOOLNOHULQLQ VOYDO NXUWXFXOX LNOLPOHQGL
J|UsOP«aW-U

Herhangi bir VOYO NXUXWXFXOX LNOLPOHQGLUPH
PRGHOOHPHVLQL HNVLNVL] ELU ELOLPGH JHUOH!
NXOODQOODFDN VOYO NXUXWXFXOXODUOQ WHUPRI
WDQOPODQPDOOGOU %X QOPONNNHROXNRADUQIQ W
PRGHOOHPHN LoLQ ELU oRN DUDUWOPDFO GH=+LUGULN
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DO /IL&O /L%U YH /L, cf]HOW.LQBBERROONODUO
GH+LULN NRQVDQWUDV\RQODUGDMUL QGEH IQDJdH E XK DI
GHQNOHPLQH EHQ]JHU ELU H+UL X\GXUPXuoODUGOU
YHULOHUOH PDWHPDWLNVHO PRGHOLQ oONWOODU
X\GX+X J|JOHPOHQPLUWLU $KPHW HW DO | N O
NXOODQDUDN NDOVL\XP NORU+U YH OLW\XP NOF
EDVOQoODUOQO YLINRJLWHOHULQL YH \R+XQOXNOI
|QHUPLUOHUGLU &RQGH HOGH HWPLU ROGX=:
oONDUDN OLWNPP WORFK -NNORHW U o|]JHOWLOHULQLQ ¢
GHQJH EXKDU EDVOQFO \R+XQOXN \e¢]J]H\ JHULO
WHUPRILJLNVHO |JHOOLNOHULQL KHVDSODPDN Lo
|[QHUPLUWLU 3DWHN YH .ORPTUW HQWDOEL oHEWWE
OvO GH+HUOHULQL KHVDSODPDN LoLQ VOFDNOO=+0O
RODQ DPSLULN NRUHODV\RQODU |QHUPLUOHUGLU
NDUOUOP VOFDNOONOMNROWLDO® UDVAR Q OGH-HOH UOLHU
DUDVOQGDGOU 3DWHN YH .ORPIDU /L& O
[J[HOOLNOHULQL KHVDSODPDN LoLQ *LEEV VHUEH)\
\R+XQOXN L]JREDULN 6VvO NDSDVLWHVL HQWDOSL
modelleinL OLWHUDW+«UGHQ HOGH HWWL=L YHULOF
.DUGCOODUWOUPDODU VRQXFXQGD PDWHPDWLNVHO |

KDWD LOH X\XP vD+ODGO+O J|JOHPOHQPLUWLU

6OYO NXUXWXFXOX LNOLPOHQGLUPH VérbWWHPOH
SDUDPHWUH GH OVO YH NeWOH WUDQVIHULQLQ JHL
GHNLOGH VHOLOPHVLGLU 'ROJX PDO]JHPHOHUL C
\DSOODQGOUOOPOUGU GROJX PDO]JHPHOHUL ROPDN -]
malzemeleri belyOL JHRPHWULN \DSOODUO EXOXQPD\D(
\DSOODUGOU <DSOODQGOUOOPOU GROJX PDO]JHPHC
G*]JHQOHQPLUGUWLU UOHNLO fGH EX oHuLW \DSOODU|

UHNLO 'ROJX PDO]JHPHOEQWO O O4DGROJIX PDOJHPHVL E ‘o
dolgu malzemesi (Mei and Dai, 2008)
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'«]HQVL] GROJX PDO]JHPHOHUL NXOODQDQ VOYO NX
\DWDNODUOQOQ G+*]HQOHQPH ELOLPLQGHQ GROD\
kurutucunun yatdl « ]HULQGH G+]J*Q GD+000OPOQO HWNLQ E
<DSOODQGOUOOPOU GROJX PDO]JHPHOHUL NXOODQC
ELU GHNLOGH GD+000OPOQO WHPLQ HGHELOLUOHU

'ROJXOX \DWDN LOHULVLQGHNL EDVOQo Gele+Ps
VHOLPLQGHNL |QHPOL SDUDPHWHUHOHUGHQ ELULC
\DWDNODUGDNL EDVOQo GelGePs GH+HUOHULQL WDEF
NRUHODV\RQ PRGHOL |QHUPLuWLU dbodbuPDODUOD
GH G+]HQVL] GROUXO@MX GDWDN] GH+HUGH EDVOQo G
J|UeOPeUW+U /LWHUDW+«U oDOOUPDODUDOQGDQ DQC
PDO]JHPH GHNOL YH GROJXOX \DWDN G+]J]HQL NXUXW
HWNLOL ELU GHNLOGH SHBRYWHWYIOM KDHWLQ®I] YD EXD P
PRGHOOHQPHVLQH RODQDN WDQOPOUWOU %LU V
LNOLPOHQGLUPH VLVWHPOHULQLQ WHPHO HOHPDQ
YH UHMHQHUDW|UOHU GHWD\OONRPOHDN RPRGEHOBH|
NXOODQOODQ PDWHPDWLNVHO o|]*P \|QWHPOHUL W
G*]JHQOHULQLQ VLVWHP YHULPL +<]J]HULQGHNL HWN
oDOOUPDODUOQOQ JHOHFHN oDOOUPDODUO QH GHN

21160Y0 NXUXWXFXOX LNOLPOHQGLUPH VLVWHF

60YO NXUXWXFXOX LNOLPOHQGLUPH VLVWHPOHUL
NXUXWXFXODU UHMHQDUW|UOHU HYDSRUDWLI

ROXUPDNWDGOU 1HP DROXOFRXWRFX GHQLVONOVEXRKDL
SURVHV KDYDVOQOQ vVOYO EXKDU EDVOQFOQGDQ (
QHPOL KDYDGDQ GHULUGLN o|]]JHOWL\H GR=+=UX PH\C
SURVHVLQGHQ VRQUD JHOHQ UHMHQHNDBDME Qr HL 0 oH
HQHUMLVL JLEL Ge0*N HQHUML VHYL\HOL OVO ND\
WHNUDU GHULGULN KDOH JHOLU <DQL QHP DOOFOGIH
EXKDU EDVOQFO EX OVO ND\QDNODUOQGbBUIakV D+ OD ¢
UHMHQHUDV\RQ NDSDVLWHVLQL DUWWOUPDNWDGOL
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21111HP DOOFOODU .XUXWXEXODU

$G\DEDWLN YH LoWHQ VR+XWPDOO QHP DOOFC
DODQOQGD J|U-OHELOLU .XUXWXFX WDVDUOPODU
RODUDN  \eNhatN:VEOQHP A XUXWXFX \e]JH\ DODQO VD
WUDQVIHUL YHULPOLOLNOHUL IDJODGOU )DNDW
WUDQVIHUL JHOHNOHUWL+LQGH QHPOL KDYD WDUD
VHEHS ROPDNWDGOWOIDUOD GIHPDBOPHDWLN NXU X
JHOHQ OVO DUWOPO NXUXWPD SURVHVLQLQ SHUIR
RUWD\D oONDQ OVO\O GOubUO DWPDN LoLQ QHP DO
QHP DODP HWNLQOL+L DUWW® UO ®WB\ DL oMDHD MRGB
NXUXWXFXQXQ UHPDWL=+L JIVWHULOPHNWHGLU

Derisik sivi kurutucu (giris)

Sogutma suyu giris

Nemli hava
1Sarmal boru =™

—_— -
—_—

B —————————— e
S

o

Seyreltik c-;_ézelti (¢1kis)
UHNL@OWHQ VR+XWPDOO NXUXWXFX GHPDWL=+L OH

dDSUD] DNOUOO RODUDN G+]HQOHQPLUO NXUXWXFX:
NO®UPGDQ G+]J*Q YH HULW ELU ELOLPGH SeVNeU
NXUXWXFXQXQ \DQ WDUDIOQGDQ ELU IDQ WDKUL=L
VX\X QHP DOOFO HWUDIOQGD GRODQDUDN SURVHYV
GRODUWOUOOPDNWH GEBQ HMNDO WDUDIOQGLE
JJUSOPHNWHGLU

7

Nemli

hava

<
Sogutma suyu
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UHNLO <RRQ HW DO WDUDIOQGDQ |[QHULOHQ SODND WLSH

UHNLOGH J|U+OGe++ JLEL GLNH\ SODNDODU ELU VO
plakalaU DUDVOQGDQ G+]J]HQOL ELU ELoLPGH DNOWOOF
GeUHQ VOYO NXUXWXFX ILOPL WHUV \|QGHQ DNDQ V
EDUND LoWHQ VR=XWPDOO NXUXWPD G+]HQH=+L LVH
|QHULOPLUWLUGREOIXGABQEPHVL \HULQH VR+XWPD
ILQOHU OVO YH NeWOH WUDQVIHUL \¢]JH\LQL DUWW
o/][HOWLQLQ NRUR]JLI HWNLVLQGHQ GROD\O VHUSDQ
+ NRUR]JLI NDSODPDOMOWOH<XNRBOOQGPRPOIWDQOWOC
VHWOHULQGHNL QHP DOPD SHUIRUPDQVOQO GH=+HU

*DQGKLGDVDAQ DuD+OGDNL HULWOLOL+L NXOOD
irZ 0

Mhuna 52" 2.1)
h, gir e

*DQGKLGDVDQ \XNDUOGD |QHULOHQ HWNLQO

QHPOL KDYDQOQ VOFDNOO+-OQOQ IRQVNL\RQX R
|IQHUPLGWLU

T . T . &
/-F/ h,gir h,cO| (22)
Th,gir Te
ODUWLQ DQG *RVZDPL WDUDIOQGDQ |QHULO

KDYDGDNL JHUoOHN HQWDOSL GH+LULPLQLQ RODYV
wDQOprPODQPOUWOU

h1,gir h’l,gé\
— e 2.3
/d hn,gir he ( )
<DQJ VOYO NXUXWXFXQX NRQVDQWUDV\RQXQX

GHQNOHPGHNL SHUIRUPDQV NULWHULQL |QHUPLUWL

X
X

X
X

doy gir

¢ON° (2.4)

<XNDUOGDNL XgpHQRPXRGMOYO NXUXWXFXQXQ RUW
VOFDNOO+OQGDNL NRQVDQWUDV\RQXQX EHOLUWP
iNGHNVOHULQGHQ D\WUO RODUDN DUDUWOUPDFOODU
* ]JHULQGHQ GH VLVWHPGHNL QHP DOPD SURVHVLC
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oDOOUPOUODUGOU $VVXDG JeQHU HQHUMLOL
NXUXWPD SHUHRURBQWNMVHUML DQDOL]L \DSPOuwOU
J*QHGO HQHUMLVL GHVWHNOL KLEULW ELU LNOLPOH
SHUIRUPDQVOQ®O LUGHOHPHN LoLQ EX VLVWHP «]HL
OLQLPXP WHUVLQPH]QLRSWHPNXB ONMWOH¥IHO GHELO
\eNVHN EXKDU EDVOQoODUOQGD ROXUDQ Ee«\eN WHU"
GelU*UGe++Q¢ J|JOHPOHPLUOHUGLU /L WHUVLQ
ROXUDQ oDOOUPD NRUXOODUOQO LQHMADH R DY LY ® OFX
YH PXWODN QHP GH=+LULPLQL LQFHOHPLUWLU ;LF
LNOLPOHQGLUPH VLVWHPOHULQL WHUPRGLQDF
GH+HUOHQGLUPH\H borPOuoOoDUGOU 1HP DOOFO YH
DOOQPOWRSEBGDP VLVWHPLQ LNLQFL \DVD YHULPL
JJUeOP.aGW+.U 6D\OVDO YHULOWHOYOUKX0OXRERFXOFWVO
VOYO NXWXRMDANFX X OVO GH=+=LUWLULYO YYOH NORIKWXKF
GH+*LUWLULFLVLQGHURUWDDEE®QRORQWHRSWDP HNVHU
DNOUNDQODUOQOQ DUDVOQGDNL VOFDNOON IDUNO
JHWLUGL+L J|]JOHPOHQPLUWLU 6LVWHPLQ WRSODP
VLVWHPGHNL QHPOL KDYDOQO@dekd Nogleny MkserjG H = L G
GH+LULPLQLQ RUDQO RODUDN WDQOPODPOUODUGOL

mn q},QC)N e, K JLU
msOFDﬁ ,VOFD% JLU \;BFDN §6N, \¢R+,X(T>JN

H (2.5)
%XQD HN RODUDN VLVWHPLQ HNVHUML HWNLQOL
SHUIRUPDQVO RODiBMIN GD GH+HUOHQGL

M, &con € kaLe
Mgir €gr Mo o

'LRQJ HW DO VLVWHP &23 GH+HGEB®WWHQD LD Ua
NDGHPHOL VOYO NXUXWXFXBNPLNOHRGHQG U N W H/R
HNVHUML DQDOL]JL \|QWHPL\OH LQFHOHPLGOHU YH
|QHULOHQ VLVWHPLQ LNL IDUNOO UHNLOGH JHOL
kurutucu = VOYO NXUXWXFX OVO GH=+L1uWIOWLGF INX QG
NRQVDQWUDV\RQXQXQ DUWPDVO\OD D ]dQHmwW DV I QUL
|Q QHP DOPD SURVHVLQLQ VLVWHPGHNL WRSO
J|JOHPOHQPLUWLU ¢gQHULOHQ oLIW NDGHPHOL LNO

fWH YHWLOP .DQR+OX HW DO wbuDI10
NXUXWXFXOX VLVHPOHULQ HQHUML YH HNVHUML D

H (2.6)
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KHU NRPSRQHQWLQ HNVHUML \ONOPO GH+HUOHUL

LQFHOHQPLUW WL QHIHUVHIN &28 YHULPL LNHQ \
DOOQGO+OQGD &23 GH+HUOHUL fH XOoDuPwWO=+0
YHULPLQLQ ROGX+X VDSWDQPOuwOU

Sogutma suyu - s kurutucu ID

1

-—q

Rl
o e ]

¢m Proses havasi

T
4= Rejenerasyon havasi ¥ 3 r
---S_ogutmasuyu T | 7 e
—~—Licl M | (D] e
S kurutucu -
Stvi kurutucu ID
Oh ]
14
/\
7\
Hava - hava :
L Pompa
UHNLQLRQJ HW DO WDUDIOQGURVVHRI GHH @B YIO NXU>

XUXWPD SHUIRUPDQVOQD HWNL HGHQ ELU oRN
QHPOL KDYDQOQ JLULU VOFDNOO+O PXWODN QHPL
GHELVL VOYO NXUXWXFXQXQ JLULu VOFDNOO=+0
[rnek olarak verilebilir. Bu parametreler optimize edilerek kurutucunun verimi
DUWWOUOODELOLU OHL DQG 'DL

<XNDUOGD EDKVHGLOHQ VLVWHPOHUGH QHPC
X]DNODUWOUPDN LoLQ VDGHFH ELU DGHAEQHP DOO
QHP DOOFOODUGD NXUXWPD VOUDVOQGD DobO+D c
HWNLVLQGHQ GROD\O EX oHULW VLVWHP G+]HQHNO'
GH+HUOHUGHQ VDSPDODU J|VWHUHELOLU %X J
iklimlendirme sistemleriL\L ELU DOWHUQDWLI RODUDN VXQXO
RODUDN -LDQJ HW DO WDUDIOQGDQ SUDWL!
oRN NDGHPHOL VOYO NXUXWXFXOX LNOLPOHQGLUPI
UHNLO HGDQ JH OHUE*EDHODQPOU NXUXWXFX KD



25

NXUXWXPD SURVHVL SODQODPOUGWOU YH NRQYHQ
VLVWHPOHULQLQL GH]DYDQWDMODUO JLGHULOPH\
|IQFH HQ ]D\OI GHULULNOLNWHNL vVOYO

Sogutma suyu giris Is1 degistirici Sogutma suyu ¢ikis

Nemli hava &

Seyreltik ¢ozelti ¢ikis Diesigk gozelti giils

Cekil2. dRN NDGHPHOL VOYO NXUXWXFXOXeLah®Da, @) GLUPH VL
NXUXWXFX o|]JHOWL\H WHPDV HWPHNWHGLU %X
NXUXWXOPXuWXU YH SURVHV KDYDVOQOQ vOYO

serisinin en sonundaki kukW XFXGD LVH HQ \eNVHN GHULULNOL]I
Gel*N VHYL\HGHNL VOYO NXUXWXFX o|]]JHOWL\OH W
QHP DOPD VHWOHUL VD\HVLQGH VOYO NXUXWXFX L
VHYL\HVL |Oo0<O+ ELU VH Y4\ kbGvdnsipoDeD ikbriend®dme $\U ¢
VLVWHPOHUL\OH NDUGOODUWOUOOGONODUOQGD E
\e NVHN ROGX=+X J|UeOPeGW-U

21125HMHQHUDW|UOHU

1HP DOOFOGDQ oONDQ VH\UHOWLN o|]JHOWL\L E
getirmek ve kirtWWPD SURVHVLQGH VOYO NXUXWXFXQXQ W
VD+ODPDN UHMHQHUDW|UOHULQ LNOLPOHQGLUPH
5SHMHQHUDW|U WDVDUOPO NXUXWXFX WDVDUOPOQ]
JHOHQ SURVHVOHU ]'0Mp HNOD IRIDNDW B NG Ble@GIHI HQH UM
IDEULNDGDQ DWOODQ DWON VOYOODUGDQ HOGH HC
ND\QDNODUO EX VLVWHPOHULQ JHUHNVLQLPLQL \
JLUPHGHQ |QFH VH\UHOWQN BLJWHOWY LIHQH QO GNDQH(
(+HU JHUHNHQ OVvO PLNWDUO VD+ODQDP]VD |
EDUYXUXODELOPHNWHGLU OHL DQG 'DL *e QHI
HQHUML ND\QDNODUOQGDQ X\JXODQDELOLUOL=LC
o®PDNWDGOU *«QHU HQHUMLVLQLQ LNOLPOHQGL!
.DNDEDHY WDUDIOQGDQ JHUOHNOHUGPLGUWLU
JHQHO NDSVDPGD *oH D\UOOOU %XQODU
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% $0ON NROOHNW|U WLSOL UHMHQHUDW|UOHU

% .DSDOO NROOHNWIU WLSOL UHMHQHUDW|

% 'R+DO YH JRUODQPOU WDUOQOP WLSOL NROOHN
RODUDN VOUDODQPOUWOU %XQODUOQ DUDVOQGD
wWLSL JRUODQPOU WDuOQOP WLSOL UHMHQDU|WH!
UHMHQHUDW|UOHUDGBHWO DD EDNVWVQULPGH
2.11.21%00N WLSOL JRUODQPOU WDUOQOPOO UHMLI

$0ON WLSOL J*@HIHMRQDUDBNW|UOHU HQGe+VWULC
UHMHQHUDW|U oHULWOHULQGHQ ELULGLU UHNLO

GD+OWOFO HOPORPBLEIK \e]JH\ NROHNW|U<Q DO\
NDWPDQOQGDQ PH\GDQD JHOPHNWHGLU

Seyreltik ¢ozelti
giris

Derisik ¢ozelti ¢ikis

UHNLO $0ON WLSOL J*QHU NROOHNW|UO« UHMHQHUDYV

6H\UHOWLN o|]JHOWL J*QHU NROOHNW|U*Q+Q VYV
havailetemas&HU YH LNL DNOUGUNDQ DUDVOQGDNL EXKDU
WUDQVIHUL JHUOHNOHUGLU /LWHUDW+UGH DoON WL:
oRN oDOOUGUPD EXOXQPDNWDGOU .DNDEDHY HW DO
G*]HQH+-LQGHUAOMIGOD UMUDBINOHUWLUGL+L GHQH\VHC
wWDVDUOPO +]HULQH \DSOVDO NDWNOODUGD EXOX
O|]JHOWLGHNL VX\XQ EXKDUODuUPDVOQO KHVDSODP
|IQHUPLGUWLU .XPDU Dboi@MW | WOSOL QL (HXUWNR D €
PRGHOOHPHN LoLQ oHULWOL GHQNOHPOHU |QHUPL
E|OJHQLQ LNOLPOHQGLUPH VLVWHPLQGH \HU DOCL
PRGHOOHQPHVL LoLQ ELU ELOJLVD\DU VLP.ODV
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perfoUPDQVOQO HWNL\HQ ELU oRN SDUDPHWUH RSWL
oDOOUPDODU VRQXFXQGD DoON WLSOL JeQHU NROO
JJUsOPHNWHGLU )DNDW EX oHULW VLVWHPOHULQ
|JTHOOLNOWOYD ¥MXU«]JDUOO KDYDODUGD VLVWHP S
etki etmektedir (Mei and Dai, 2008).

2.11.22.DSDOO WLSOL JRUODQPOU WDUOQOPOO UF

$00ON WLSOL NROOHNW|UOHUGH oHYUH UDUW:
GXUXPODUO JLGCHUOPHO AP VXQXODQ UHMHQHUDW |U
VLVWHPOHULQ \DSOVO JHQHO RODUDN DoON WLSO
oHULW VLVWHPOHULQ WDVDUOPOQO UHPDWLN RODU

Giines radyasyonu \
\ \ Dagitict
\ \
E;

Seyreltik ¢ozelti giris

Yogusmus su ¢ikis - ¢

‘—’ﬂ ‘
“f_,.— 3
Derisik ¢6zelti ¢ikis
Sogurucu yiizeyi
UHNLO .DB>OGIO WRSOHNW]|U O «(MeHaMdHD@i FROMBW | U |U Q

60YO NXUXWXFX ILOPL WDEDNDVO JeQHUGU UDG\DV
LOLQGHNL VX EXKDUO wWDuOQOP LOH NROOHNW]|U
\R+XUDUDN VX WDQNOQGD GIH® R NHGHICHQ H Q4KU I |LO MW
WDUOQOP YH oLIW ID]JOO OVO WUDQVIHUL PHNDQL]P

21123 'R+DO YH JRUODQPOU WDUOQOP WLSOL NR

.DSDOO WLSOL J*QHU NROOHNW|Ue UHMHQHUDW|
reMHQHUDW|UOHULQ WDVDUOP UHPDWL=+L OHNLO |
GHQH\VHO oDOOUGUPDODUGDQ HOGH HWWL=L
DUWOUO\OD NeWOH WUDQVIHUL NDWVD\OVOQOQ DU\
NROOWWWROF \*NVHNOL+LQLQ VLVWHP SHU]
DUDGUWOUPOUODUGOU $UDUWOUPDODU VRQXFXQGLEL
\eNVHNOL+L DuwWO+0QGD VLVWHP SHUIRUPDQVOQOQ
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Giines radyasyonu \ \

.

Hava giris

P 5o
Seyreltik ¢ozelti giris

dagitici
Hava ¢ikis e
T e i
P i Yalitim tabakasi
Derisik ¢ozelti ¢ikis
Sogurucu yiizeyi
UHNLO =RUODQP OO WHNMW|QOR UHXMdQNRDE,\R](03) |UQH + L

=RUODQPOU WDUOQOPOO JeQHU NROOHNW|UO=. L
GeU*N VHYL\HGH WXWXODUDN EDVOQo GelsPe GH=HL
/ILWHUDW+.U DUDUWOUPDOD U @GR HR LMREHK FMHG B NSOHU
WUDQVIHULQLQ GDKD HIHNWLI ROGX+X J|JOHPOHQP

<DQJ DQG :DQJ JRUODQPOUO WLSOL J*QH
* ]HULQH GHQH\VHO oDOOUGUPDODUGD EXOssmXu YH
SHUIRUPDQVO ¢« ]JHULQH HWNLOHULQL LQFHOHPLUOH!

%XQXQ \DQOQGD J+QHG HQHUMLVLQLQ GROD\C
VLVWHPOHU GH OLWHUDW+U 0DOOUPDODUOQGD J|U-
[UQHN SURWRWLS ELU WiDWDWOP GHPDWL+L YHULLP

Giines radyasyonu
\ Ha\ a girls

RN

Sogutma suyu giris

¥ Dagitic1

Hava ¢ikig
—

Isitma suyu giris SO YILEY,

Ist degistirici

Seyreltlk ¢ozelti T
Isitma suyu gikis siig ?

Neml hava

Derisik cozelti gikis

UHNLO +LEULW JQHU NROOHNW|UO*s UHMHQHUDW]|U |
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6LVWHPGH J*QHU NROOHNW|UsQGHQ DNDQ OVOWOF
OVOWPDN LoLQ NXODQOOPDNWDGOU )DNDW EX
GH¥WLULFLOHU GeteN OVO HWNLQOLN NDWVD\OOTL
GeUsUPHNWHGLUOHU OHL DQG 'DL

2UWDPGDNL VHUEHVW JeQHG HQHUMLVLQLQ
NXOODQPDQOQ ELU EDUND DOWHUQDWLI \|QWHPL
YHULOPLG oRN NDGHPHOL UHMHQHUDW|UOs VLVWHF

Sogutma suyu giris Is1 degistirici Sogutma suyu gikis
| | I
_ TV T AT ¥
Nemli hava
— - — -

= =/

Seyreltik ¢ozelti ¢ikis d

Derisik ¢ozelt giris

UHNLO dRN NDGHPHOL UHMHQHUDW|U VLVWHPL (
JRZHQVWHLQ DQG 1RYRVHO WDUDIOQGDQ

VLVWHPOHULQGHQ HVLQOHQHUHN |QHULRLH QHLIQV
T GH JJIVWHULOPHNWHGLU

Su buhar1

Su buhar1

Diisiik basingh
Yiiksek basinglh rejenerator rejeneratdr Foc‘rusrumcii

Su

| Ist degistirici i o Isi degistirici Derisik ¢ozelti
TEnerji T . b
girisi : Seyreltik ¢ozelti
UHNLO / RaatH RNRIIHD WDUDlOQGDQ|QHULOHQ ORN NI

%X VLVWHPGH UHMHQHUDV\RQ SURVHVL GeGsN YH
PH\GDQD JHOPHNWHGLU < WM VUHGNH  BEEDXAKDQIa0DGn W O | 1D
EXKDUO GeueN EDVOQoOO UHMHQHUDW|UGHNL \
NXOODQOOPDNWDGOU $UDGDNL OVO GH=LUWLULF
UHMHQHUDV\RQ NDSDVLWHVLQL DUWWOPDN LoLQ
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NDOLWHOL HQHUML ND\QDNODUO® wWDUDIOQGDQ ol
ED+OPVO] RODUDN VDGHFH EHVOHPH KDYDVO LO
GL+HUOHULQGHQ D\OUDQ HQ |QHPOL HWNHQ GelG*N |
JHUOHNOHUOHIHNEWGH DMUORDPVOGOU
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22 '|QHQ 7THNHUOHNOL .DWO . XUXWXFXOX 6LVWH

%X oHuLW DOWOQGD VvVOQOIoDQGOUOODQ VLV
DGVRUSVL\RQOX QHP DOPD SUHQVLEL\OH HWNLQOL
DWON JD]JHBH GMiLM. WHUPDO HQHUMLOL ND\QDNOTL
EXKDU VONOUWOUPDOO VLVWHPOHUH L\L ELUHU |
VR+XWPD VLVWHPOHULQLQ HWNLQOLN NDWVD\OVO
IDUNO YH GH-=LUuLD UDaOatksle N3B\-O400 seviyelerinde
VH\UHWPHNWHGLU $\UOFD EX VLVWHPOHUGHQ oHY
DOWHUQDWLI VICRHPOQ® UG IOV IVBINOWOHNWHGLU (\
VLOLND MHO OLW\XP NOROWML\X®LVWMORP «BHUR® *&R XHN
NXUXWXFXODU DUDVOQGD \HU DOPDNWDGOU $UDG
VLVWHP SHUIRUPDQVOQGD |QHPOL ELU URO R\QDGZC
D 4 D + O @rDikiYlke thkip edilmelidir (La et al2010).

x .DWO NXUXWXFX PDGGHQLQ DGVRUSVL\RQ SF
NROD\OONOD WHNUDU DNWLI KDOH JHOHELOPH(

x .DWO NXUXWXFX PDRGHGHYI I BGPRQSVEEUDNWF
THWJ|VWHULOHQ 0 WLSL P pvaUDadd @Hal.EHQ]H
1993)

1.0

0.8- ™

0.6

Dogrusal

0.4

0.2+

Normalize yiikleme orani

0.0
0.0 0.2 04 0.6 0.8 1.0

Bagil nem

UHNLO$GVRUSVL\RQ LIRWHUPOHULQLQ NDUuboDuwdOubOoOPDVC
0 'R+UXVDO 7LS RUWD GHUHFH 0 7LS (NVWUHP ( &R
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6RQ \OOODUGD EX DODRGDNRPSKRPD/Q NMDWOURNI
*]JHULQGH \R=+XQ O Rndo&ant\(1989)sLXORMND MHO YH LUOHQ
WDEDQOO®O NRPSR]JLW ELU NDWO NXUXWXFX sUHWP]
GeU*N VHYL\HGHNL ED+OO QHPOL LWBVPQBQGHNL C
EXOXQGXUDUDN |QHULOHQ NDUOUOPOQ oHéamWOL L
DOPD NDELOL\HWLOR|NWHUOGL-AXWODN »QOHIPG DEEH +CHAJL
J|JOHPOHQPLUMWRN DUDGUWOUPDFO $ULVWRY HW DO
Aristov etal., 1996; Gordeeva et al., 1998; Gordeeva et al., 1999; Tokarev et al.,
2002)inorganik tuzlar(CAG], LiBr, SrCh, NaSQ) ve SiQ VLOLND MHO NDU
*UHWLOPLUG NRPSR]LNXONDMNQD NXQE VERFXUOPHWQBHQ
kurutucularla o HliLik OLPOHQGLUPH VLVWHPOHULQGH
JHUOHNOH 0Vebriz&dzat @H20GE)MHSLROLW LOH HWNLQOHG
NDOVL\XP NORU+U ROPDN +¢]JHUH LNL IDUNOO®O VHS
JHOLGW L UPHNIOG®|Q@HLD WHBERMWONNOXWXFXOX VLVWH
GHNLOGH oDOOUPD SUHQVLELQL JJVWHUPHNWHGLU

Higroskopik ve adyabatik
ekteksin Kuru hava
Proses havasi |, NS _— —

UHNLO'|QHQ WHNHUOHNOL NXUXWXFX VLVWHPL UHPDWI

.DWO NXUXWXFX DGVRUEHQW GHOWRULWRNHURE
EXOXQPDN @R hawa isenevcut kurutucu ile temasta bulcak

UHNLNOGAMWHPH O HGPAHNVOHHGLY HQLQH NHVLW \e]JH\
JLEL LOJLOL E|O+P SjUHRHHIDKIRYD KO YYDV W HROPDN -
D\U O O PIOHINMHQD H N aBda@ Bbaren LUOKPUHIQDYD NDWO NXU
LOH WHPDVH JHoHU YH QHP DOPD SURVHVL EDUODP
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Ow®s RODUDN WHNHUOH+H JLUHQ UHMHQHWDV\RQ
hava LOLQGHNL QHPL H RHiténtatpik olai DM PXHHUDL HNOH G W L
VDGHFH JL]OL OVOQOQ GX\XOXU OVO\D G|QetiWese Y
NRQPDGO+-O0QO KDWOUODWPDNWD ID\GHLIEXR¥QYRPPHE
etkisi yaratmak veVLVWHPGHNL JL]OO OVOQO QisthirQWUR
EXKDUODUGPD OB NCRHEQXRLIMXKAD B \WO PR \A KX U VDV O
LVH OVO GH+LUWLULFLOHUL YH JHUL NDODQ VLVW
\DUGOPFO SDUoDODU HNOHQPLUWLU %X HgénesE PDQ O
peUIRUPBRWWHP NRQILJ*UDV\RQXQXRQYIWILP E|DOMO }
EHOOL EDUGOO WHNHUOHNOL OIDWIHDQ MNRKORX WXFXN NI
sistemlerinoDOOUPD SUHQVLSOHUL LOH LOJLOL WHPHO E

221 THNHUOHNOL NDWQ -NDOWXRXEX NRQI

%X WHPHO oHYU(UBP558 WQQDIWAGDQ JBNMUQ®PLGWL
EDKVHGLOHQ oHYULP GHPDWLN YH SVLNRPHWULN R«

//
DH 1 2 3 B BH
- DES
KT ID
EA S 8 K 7 6 DES 5 DOH

DH : Dis Hava , BH Besleme havasi, DOH:Dénus havasi
EA  Eksoz havasi, KT : Kurutuculu Tekerlek, ID: Isi Degistirici

IK : Is1 Kaynag! , DES: Direk Evaporatif Sogutucu
0.030

3¢ % a° g
o O [ =
o O O -

A%
104

~-0.025
—-0.020
~-0.015

4 g \ L 0.010
A : >

3 -0.005

o
,
N ©
/
5;”5
Mutlak nem (kg/kg)

B T S S T S T e 0.000
0 10 20 30 40 S0 60 70 80 <O
Kuru termometre sicakhg: (°C)

UHNLO3HQQLQJWRQ oHYULPL

'O0 KDYD '+ Q R N W D &a ederDve \kurvtMé P teketle® W
.7 LOoLQGHQ JHOHUHN QHPL DOOQOU YH DGVRUEV
$UGOQGDQ OVAOE)OdHVHMHNIIF IOG/HQGH+ UHWHUHN PHY
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GX\XOXU RODUDN VR+UXOXU %XQX@ DHIGORGIDAG I
HYDSRUDWLI VR+XWXFXGDQ '(6 JHOHUHN RUWDPD
G|Q+t KDYDVO '+ HYDSRUDWLYH VR+XWXFXGDQ
UHMHQHUDV\RQ KDYDVO OVO GH+LUWLH|GLNMNLQGH
br GOu 6vO ND\QD+O ,. WDUDIOQGDQ OVOWOOPEL
UHMHQHUDV\RQ KDYDVO NXUXWXFX W Bu\sistaraléit N W H Q
EXKDU VONOUWOUPDOO OVO SRPSDOO VLVWHPOHU
NRQWb &K 8tU GHWLOQWEKHP GH KDYDQUEPDRO O OOQ
ELOLBGHM@EAHL J|JUsOPsGW+U %X VLVWHPOHULQ EDI
GRVW LNOLPOHQGLUPIKB®PHWRWODUO NXOODQPDVO

222 +LEULW NDWO NXUXWXFX WHNHUOHNOL LNO!

DesWHN KDYDVOQOQ NDOLWHVLQL DUWWOUPDN
VR+XWPD PDNLQDODUO JLEL VLVWPHOHU NDWO NX
KLEULG NDWO NXUXWXF X O X(Hénninyy 2DPRY B H N LFOO X 1 W& D
EX oHULW KucaEW ikivhlend¥roeX sistemleriYH EXQD NDUUOOO!
psikometrik diyagDP J|VWHULPL YHULOPHNWHGLU /L HW
NRPELQDV\RQODUOQ D¥RiQWHMOOWDHODIID-EL®DNL OH

x 2UWDP VOFDNOO+O YH PHYFXW PXWODN (
NRQWURO HGHELOPHN LoLQ L\LOHUWLULOPI

X <R+XUWXUXFXQXQ \HWHUOL GBYBPRGMOUNMI
bunun sonucunda HWNLQ PLNWDUGD HQHUML
JHUOHNOHUPHVL

X <eNVHN EXKDUODUWOUOFO VOFDNQBNODUC
VONOUWOUPDOO LNOLPHQGLUPH *QLWHVLQ
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lDH Buharlastirici

DH: Dig hava
DH 1 2 3 3 ‘ 4 BH BH: Besleme havasi
— D | i———— IK:lIsikaynagi
= Motor EH: Egsoz havasi
KT = Vana - KT: Kurutucu tekerlek

\ = ' . —

EH Kompresér ID: Isi1 degistirici

il ] — K

i 6— 5 1 DH

Yogusturucu

0.035

204
10%

-0.030

-0.025

-0.020

-0.0156

Mutlak nem (kg/kg)

-0.010

-0.005

!
ofo
N

—— —————+—1————1——1——+ 0.000
0 10 20 30 40 50 60 70 80 90 100
Kuru termometre sicakligi (OC)

OUHNLO+LEULW VOYO NXUXWXFXOX VR+XWPD VLVWHPL
223 *QHU HQHUMLVL GHVWHNOL NDWO NXUXWXF

%X oHULW VLVWHPOHUWB RE®E RN NWD GOWO DL
HQHUMLVL GHVWHNOL DOW VLVWHP YH NDWO NXUX
DOW VLVWHPOHUGLU *eQHU HQHUMOWIL MW S DWIN \E
\DUGOPFO OVOWOFO YH VX WDOHPE®RH DOQR O XNIRO G
J*QHUWHQ DOGO+O HQHUML\L HPHU GHYLUGDLP KD
GD OVO GHVWH=+L YHULOHQ DNOUGUNDQD VX PHYFX
GHSRODPD *QLWHVL RODUDN YD]LIHsiaddé&etdinYaH VX LC
R\QDU %X VLVWHPGH GHYUH DNOGWNDQOQOQ WHF
HQHUMLVL VD+ODPDNWOU .DWO NXUXWXFXOX VR
SURVHV KDYDVOQOQ QHPL DOOQOU YH N XrdséwW XF X
KDYDVO GX\XOXU OVO GH+LUWLULFLGH YH EXKDUOTL
6RQ RODUDN LGUOHQPLG KDYD RUWDPD YHULOLU gc
LON |QFH EXKDUODUPDOO VR+XWXFXGDQ JHoHU E
GH+LRIWLQH KDYD OVOWOFOVOQD YH NXUXWXFX W
LNL DOW VLVWHP JeQHG HQHUMLVL HWNLVL DOWOC
%X LNL VLVWHPGE®VGWAPOGOBBQ® J|UHYL JeQHU HQH
duouPODUGD WRSODP VLVWHP GHYDPOOO+0QO VD=+O
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VD+ODPODMNM@U\XNDUOGD V|]e JHotax olatay iasvR L G H
etmektedir (Ge et al., 2014)

X

1: Giines
kollektorii

8: Yardimel 1sitici (1) 7:Buharlagmali sogutucu

® FRH @ ®

< € Déniis havasi

Eksoz havasi

3 : Havasitict

® . @

Dis hava >

4 : Kurutucu tekerlek 5 : Is1 degistirici (duyulur)
I Tekerlekli 1s1 degistirici 6

@

Beael

&)

havasi

Fan

Process ——3p Rejenerasyon ——3p Giines enerjisi
havasi havasi etkisindeki su

UHNLO**QHU HQHUMLVL GHVWHNOL G R¥XXWWHNVHVOHRO W ERXBY

224 +LEULW VOYD NXUXWXFXOX EXKDU VON
sistemleri

'DL HW DO HYDSRUDWLI VR+XWXFX EXKDU
YH VOYO NXUXWXFX LNOLPOHQGLUPH VLVWHPLQG
sis WHPL JUXEX ¢]HULQGH GHQH\VHO oDOOUPDODU
RODUDN <0 IDUNOO OHYULPLQ ELU DUDGD oDOOC
NRPSUHV|U \R+XUWXUXFX JHQOHUPH YDOIL YH E
OHYULPL UHMHQHUFW|YH ONKQ XOMXEX®DQ ROXUDQ

DOPD oHYULPL YH VR+XWPD VX\XQXQ GD=-OWOOPDYV
OHYULPLGLU 1HPOL KDYDGDNL GX\XOXU OVOQOOQ
VD+ODQOUNHQ VOYO NXUXWQHAROK KNODPOWQHLUD
LOJLOHQPHNWHGLU ho*QFe oHYULP KHP GHULGLN

SURVHVY KDYDVOQO HYDSRUDWLI RODUDN VR+XWPI
IDUNOO KDYD DNOPO EXOXQPDNWDGOUerilik&hRVHV K
\R+XUuPD WDUDIOQGDNL VR+XWPD VX\X GOubDUO DW
KDYDVO VH\UHOWLN o|]]JHOWLGHQ oHNWL=+L QHPL GO

S3HWHN \DSOOO NXUXWXFXGDQ VOFDN YH QHP
NXUXWXFX QHP DOOFOQWOND UWDPWRWHIOQGEX SC
\¢]H\OHULQGH ELU VOYO NXUXWXFX ILOP WDEDNDV(
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NXUXWXFX LOH WHPDV HWWL+LQGH LoHUGL=+L VX

VLVWHPGHNL HYDSRUDWLI VR+XWXBDYQ@QXQXURDRP CDHF
\DNDODPDNWOU 1HP DOOFOGDQ oONDQ J|UHFHOL

VR+XWXOPXU0 GL+HU ELU KDYD DNOPO oDSUD] DN
$UGOQGDQ SURVHV KDYDVO EXKDU VONO&ESWOUPDC
RODUDN uDUWODQGOUOOPOU ELU GHNLOGH VLVWHF
KDYD GOuU RUWDPD DWOOOUNHQ VHV\UHOWLN o|]HO
NRQVDQWUDV\RQ PLNWDUO D\DUODQPDNWDGOU ¢
reeneUDV\RQ VOFDNOGRODWIENVOQGD ROGX+X LoLQ G-
J*QHG HQHUMLVL HQHUML ND\QD+O RODUDN NXOOD
VLVWHPL LoLQGH WRSODP LNL DGHW OVO GH=+=LUWL
ELUL GHHOWN UHMHQHUDW|UGHQ JHOHQ VH\UHOWI
LNHQ GL+HU OVO GH+LUWLULFLGHNL VOYO NXUXWX

WDUDIOQGDQ VR+XWXOPDNWDGOU UHNOL 1G]
verilmektedir. Deneysel verild |QHULOHQ VLVWHPLQ &23 pVLC
VONOUWOPDOO VLVWHPLQNLQGHOQ ID]JOD ROG X+ X

Ist ginst

A Rejenerasyon havast
m, s

Regenerasyon sistemi
oo~ Yogusma

" kanalndaki hava
akist

H
prosamemr e )
. Yofusturucu

- Sogutma suyu

degistirici

UHNLO 'DL HW DO WDUDIOQGDQ |[QHULOHQ KLEUL\
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Zhang et al. (2010) ve Zhang et al.(2012) konvensiyonel VO SRPSDVO V
LOH VOYO NXUXWXFXOX LNOLPOHQGLUPH VLVWHPL
VLVWHP |QHUPLUOHUGLU +LEULW LNOLPOHQGLUP
VR+XWPD SURVHVLQL HWNLQ ELU ELoLP GeHdithttU o H N C
YH OVOWPD SURVHVLQL EDUDUOOO ELU ELOLPGH VD
GHNLOGH WDQOPODPDNWDGOU

Duyulur istun disan atilmast

‘10

Hf

V22727 [T 050503539
1 —’ *’
- 4
Gizli 1sinin digan atilmast
1- Nem alict ya da rejenerator 2 -Pompa
3- St kurutucu 1s1 degigtirici 4 - Rejenerator ya da nem alic
3 - Kompresér 6 - Kondenser ya da evaporator
7 - Harici 1s1 defistirici 8 - Vana
¢ - Evaporatdr ya da kondenser 10 - Iklimlendirilecek ortam
UHNLO =KDQJ HW DO WDUDI()QGDQ |[QHULOHQ KLEULW LN

6LVWHPLQ HVDV DPHDFEXWUGMORGRNLOVO YH JL]OI
ED+OPVO] ELU UHNLOGH NRQWURO DOWOQGD WXWP
WDVDUODQPOU *QLWHGH RUWDP KDYDVOQGDQ DOC
EXKDUODUWOUOFO NOVPOQGIDVYWROXWWYXV®BDINGDO MW |
JJIQGHULOPHNWHGLU *L]OL OVO\O RUWDPGDQ DOPD
(A1 PXWODN QHPL GLUHN WHPDVOO VOYO NXUXWXF
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KDYDVO LVH LNOLP uDUWODUOQD tidéuiHevc@ Hdni G L N
OHNPHNOH \D GD QHPL o|]HOWLGHQ GOuDUO\D J|QG
OHYULPGH LNL DGHW GROJXOX \DWDNOO OVO YH N
60YO NXUXWXFX ELU SRPSD \DUGOPO\ODHiWrtVWHP
VLVWHPGH WRSODP LNL DGHW VR+XWPD oHYULPL
ELULQLQ J|JUHYL G|Q<u KDYDVOQOQ GX\XOXU OVOV
DOOFO\D JLUHFHN RODQ QHPOL KDYD\O VR+XWPDN
OVOWRDH JJUHYOHQGLULOPLUWLU

Taze hava (A UHMHQHUDW|UH JLUGLNWHQ YRQUD
VR+XWPD OHYULPLQGHNL NRQGHQVHU WDUDIC
OvOWOOPDNWDGOU YH DUGOQGDQ RUWDP KDYD!
nemi aOOQDQ GHULGLN VOYO NXUXWXFEFXQXQ WHNUD
PLNWDUOQOQ DOOQPDVO JHUHNPHNWHGLU %XQC
GH+LUOWLUJHFLQGHQ JHOWLNWHQ VRQUD QHP
NXUXWXFXQXQ QHP PLNVWDN&®URWWPX N VWDHNOWD U6
G|QPHNWH YH EXUDGDNL oHYULP WDPDPODQPDNWD
(A1) , A7 QRNWDVOQGDNL KDYDQOQ oL+ QRNWDVO VOF
NXUXWXOPDNWDGOU '«G¢N EXNKQR DD OO0 MODEYEDN GBMD-
VOFDNOO+OQGEUAN SRODQ HYDSRUDW|UGHQ Jt
GROJXOX \DWDNOO VOYO NXUXWXFXOX VLVWHPOHU
\D GD QHP DOOFO\D JLUPHGHQ |[QFH OvwoOoPDOO \
NRQGHQVHU YH HYDSRUDW|U YH \DUGOPO\OD (
NXUXWXFX uDUWODQGOUOOPDNWD YH OVO YH N
<DUGOPFO OVO GH+LUWLULFL LVH LNOLPOHQGLL
YDOIOHWGDMPD UPIOHQGLULOHUHN EXKDUODUWOUOF
JJUPHNWHGLU OHNLO YH GUHNLO NOGU YH \
SVLNRPHWULN GL\DJUDPGD J|VWHUPHNWHGLU % X
YHULOHU |QHULOHQ \LIOM\@HWR Q Y&2ABVEG HRGHO® WUV WH

GDKD ID]JOD ROGX+XQX J|[VWHUPHNWHGLU

<DPDJXFKL HW DO JHOHQHNVHO VvOYO N
VONOUWOUPDOO OVO SRPSDVOQOQ KLEULWOHUPH)\
GHQH\VHO oD XOXFRIPXMOBGDGEU 6LVWHP GHPDW
JIVWHULOPHNWHGLU *|UeOGe+s ¢]J]HUH VLVWHP DE
GH+LGWLULFL NRPSUHV|U DN+*P<ODW|U YH JHQO
$EVRUEHU \D GD UHMHQHUDW|U EXRKDBU NO NDSRWU
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Kis iklimlendirmesi

Mutlak nem (g / kg KH) —»

Kuru termometre sicakligs (°C) —»

UHNLO 3VLNURPHWULN GL\DJUDPGD NOG LNOLPOHQGL

Yaz iklimlendirmesi

Mutlak nem (g / kg KH) —»

Kuru termometre sicakligi (°C) —»

UHNLO 3VLNURPHWULN GL\DJUDPGD \D] LNOLPOHQGLU

\D GD NRQGHQVHU LOH ELUOHUWLULOPLUWLU ¢
(evaporalU VSLUDO ILQ G¢]JHQOLGLU 1HPOL KDYD LV}
\|Q*QH ]OW \|QGH KDUHNHW HWPHNWHGLU B3URVF
VR+XWXFX DNOUNDQOQ EXKDUODUGUPDVO LOH OHN
VR+XWXOPDNWDGOUV®GM I HNXHUMDWK EXG 6 | JWOIWL YH U
VR+XWXFX DNOUNDQOQOQ \R+XuPDVO LOH DobO=+D
NXUXWXFXQXQ OVO GH+LUWLULFL GXYDUODUOQGD
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Proses havasi Rejenerasyon havast

A2 Kompresor A4

R1
S5 S6
A A A A A~ A
RS Akiimiilator R2 I

| Absorber Rejeneratér _|
¥ g Yogusturucu
{Buhasiasueior) Genlesme vanasi (Yoius )
R4 N R3

Sogutucu akigkan
A1 A3

S2 . .
= Cozelti 151 degistirici =

? § o
S3 S4

Proses tarafi ¢ozeltisi Rejenerasyon tarafi cozeltisi

UHNLO <DPDJXFKL HW DOQ |QHULDURIGQEWLW VOYO NXUXWXF

GH+LGOWLULFL \¢]H\OHUL |UWeOP+GW-U 60YDO N
UHMHQHUDV\RQGDQ JHOHQ VOFDN VOYO NXUXWXF
NXUXWXFX DUDVOQGD OVO WUDQVPSWIHVPH\GNVE
EXKDUODUWOUOFOGDQ oONDQ VR+XWXFX DNOUNDQ
NRQGHQVHUGHQ oONDQ VR+XWXFX DNOUGUNDQ JHC
EXKDUODUWOUOFO\D JLUPHNWHGLU gQHULOHQ KL
YHULPLQLQUPR O WHNWHKG L U

225 +LEULW VOYO NXUXWXFXOX EXKDU DEVR
sistemleri

$KPHW HW DO EXKDU DEVRUEVL\RQOX EL
NXODQDQ VOYDO NXUXWXFXOX LNOLPOHQGLUPH VI
* ]JHULQGH GBQAWH®DUGD EXOXQPUWXU 6LVWHPL

fWH JIVWHULOPHNWHGLUWYV B LY WHPW IDALO NTPQ OO Y
KHP GH DEVRUEVL\RQOX VLVWHP DNOUNDQO ROI
VR+XWPD SURVHVL ND\QOND® O @R o0xWXWL& L DY O
VD+ODQPDNWDGOU $EVRUEHUGHNL VH\UWHOWLN V
JHOHUHN ' JeQHU NROOHNW]|U*QH SRPSDODQPD
OvOwOODQ VOYDO NXUXWXFX GXUXPXQGDQ]HOW »
DUGOQGDQ UHMHQHUDWLI OVO GHGXUWPRPULFRGEQQJ
DEVRUEHUH JLUPHNWHGLU $EVRUEHUGH GHULULN
LNHQ VR+XWXFX DNOUNDQ EXKDUODUWOUOFOGD |
eYDSRUDW|UGH GXUXP Ovd WUDQVIHULQLQ JHL
EDVOQo00O RUWDP NRaGXoobudQd VD-ODPDNWD
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VR+XWPD VX\X WDUDIOQGDQ DOOQPDNWDGOU
DOOQDQ VX GeDeNXHKDWIDDUODAWEOOPOUWOU 20XuD
WHNUDUGDQ DEVRUEHUGHQ DWPRVIHULN EDVC
GH+LUOWLULFLVLQH YH DUGOQGDQ J*QHUG NROOHNYV
WDPDPODQPDNWDGOU

*«QHU NROOHNW|U<QGMWNL GBMUKXPN o ]JBHIOMHQF
GH+LUWLULFLGHQ JHOHUHN QHP DOOFO\D JLUPHNW
VR+XWXOPDNWD YH GHULGLNOL+L D]DOWOOPDNW
VH\UHOWLN o0|]HOWL GXUXP LOH EL|WGILSWPSDU!I
\DUGOPO\OD J|QGHULOPHNWHGLU 5HMHQHUDV\RQ
DEVRUEHUH YH QHP DOOFO\D EHOOL R&O@OMUOD J
BR+=XWPD VX\X +duitd XP GXUXP LVH NXUXWXFX\D J
RUDGDQ ®D WHWPDIPODPDNWDGOU 'HQH\OHU VRQX
GH+HULQLQ H XODUW®+0 YH |[QHULOHQ VLVWHF
VRQX0ODU YHUGL+L J|]JOHPOHQPLGWLU $\UOFD G-
GelGsN PXWODN QHP GH+OHIHWEKHPDLYW N PIUG IGDLKD| L

Giines kollektorii
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=HLGDQ HW DO DoON DEVRUSVL\RQ oHYL
SDUDPHWUHOHUL <J]HULQH GHQHNWOHIWILWPaDOBU
UDG\DV\RQXQGDQ HOGH HGLOHQ HQHUML VLVWI
CaChb p+Q UHMHQHUDV\RQXQGD J|UHY DOPDNWDG
NROOHNW|UsQGH OVOWOOPDNWD YH VOYO KNXUXW >

fWH VLVWHP EDVLW RODUDN WDQOPISniu@k Ouwo
SODWIRUPXQGD X\JXODQPOUGU YH NXOODQOODELOLL
DNOUNDQ GHELOHUL VOYO NXUXWXFX GHELOHUL
sistemin optP XP GH+HUOHUL YHUGL=+L J|UsOP+GW-+U

Giines kollektorii
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Rejeneratif | Sogutmd
Derigik ¢ozelti | 1s1 degistiricil suyu ‘
toplama kab1

Sogutulmus
su

Z\ Kisma vanasi

Sogutucu
akigkan (su)

Seyreltik ¢ozelti ~ Cozelti Sogutucuraklskan
pompast pompast

S1vi kurutucu
kolonu

UHN 20O Zeidan et al. (2011) WDUDIOQGDQ |QHULOHQ J*QHU HQHUMLOL
sistemi
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3./87(5$7h5 d$/,00$/$5,

$G\DEDWLN VLVWHPOHU YH LoWHQ VR+XWPDOO
perfoUPDQVO QO GH+HUOHQGLUPHN LOH LOJLOL OLWHE
JLWHUDWs+U oDOOUPDODUO® JHQHO RODUDN DG\DEL
VRQ \OOODUGD LoWHQ VR=XWPDOO NXUXWXFXODU
DQDOL]H GDPDDDWYEX NRQX «VWeQGHNL LOJLQLQ \R

60YO NXUXWXFXOX DG\DEDWLN VLVWHPOHUGH
EDUYXUXODQ OVO YH N*WOH GH=LULWLFL WeUes RO
NXUXWXFX RODUDN NXO/@Dy@O® PHOW U Y HQ/LL GHRQ JXOQ.X
LoLQGH QHPOL KDYD LOH WHPDVO VRQXFX PH\G
PHNDQL]PDVOQO GHQH\WHO RODUDN LQFHOHPLGV
JIVWHULPL OUHNLO fGH JJVWHULOPHNWHGLU

Tank
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&KXQJ HW DO WULHWLOHQ JOLNRO VXOX o]
VLVWHPOHU YDVOWDVO\OD KHP SURVHV KDYDVOQOD
Lo RUWDPGDNL oH®BHBHULLO RWWHDIPEDG X]DNODUGW/(
2EHUJ DQG *RVZDPL VRQOX IDUN GHQNOHPOH
PRGHOL VOYO NXUXWXFX RODUDN WULHWLOHQ
NXUXWXFXODUGDQ HOGH HWWL=+L OGMWDH\V HOD O
SDUDPHWUHOHUL RODUDN QHPOL KDYD VOFDNOO=+0
YH VOYO NXUXWXFX VOFDNOONODUO NXOODQOOPC
VRQXoODUOQ VD\OVDO YHULOHU LOH X\XPetLoLQGH
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DO GROJXOX \DWDNOO NXUXW&FRODUBOWLA
NXOODQDUDN SURVHV KDYDVO LOLQGHNL QHP P
'HQH\OHUGH RSWLPXP oDOOUPD DUDOONODUO EF
ROXUWXUXODQ VD\OND/® OP RGO OHWH NeRQOODuwWO
VRQXFXQGD RSWLPXP DNOGU GHELVL ubuwobDUOQ
Ee\eN ELU PLNWDUGD DUWWO+0O J|JOHPOHQPLGUWLU
GHPDWL=+L UHNLO fGH YHULOPLUWLU
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IDUNOO VOYO NXUXWXFX YH QHPOL KDYD GHE
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Longo and G¥ SHUHOOD QHPOL KDYDQOQ NLP\D
LOJLOL WHRULN YH GHQH\WHO oDOOUGPDODU JHUoO
GROJXOX \DWDNODU YDVOWDVO\OD JHUOHNOHUGUWLU
.&22+ VOYO o||]HOWLOMHGIO Q&0 QDEXO@PHO@WLOHULQ N
NDUUOODUWOUPDOO RODUDN LQFHOHQPLUWLU 'HQ
DOPD SURVHVL LoLQ ID\GDOO ELU DOWHUQDWLI R«
UHMHQHUDV\RQ 0O HfRL AloY.MU @ DWIFPNEBWMRUOL RC
GH+HUOHULQ GH JQHU HQHUMLOL VLVWHPOHU
JIVWHULOPLUGUWLU /ILX HW DO IL%U VXOX o
NXOODQOOGO+O GROJXOX \DWDNOO OVO GH=+=LUWL
eWNLQOLNOHUL ¢]JHULQGHNL HWNLOHULQL DUDuOWC(
NXUXWPD HWNLQOL+L YH QHP DOPD PLNWDUO VHol
oDSUD] DNOUOO NXUXWXFXQXQ SHUIRUPDQVOQO
|[QHULOPLUWLQ® \DIS@QHDGBYQ G+ ]HQH+LQLQ UHPDWLI
YHULOPLUWLU

Dolgulu yatak
Sogutma iinitesi Nemlendirici @ Standart hile

@ $ Hava ¢ikist

\
Fan

~

w1 [

Isttict A }%@5 _:%))

g\?aig
)
@OLf—

Fan

H Rotor akss dlger

‘ ® Istic1 B Valf

Sogutma suyu

Debi dlger

@ Sicaklk sensorii gietas
Ist degitirici
® Yas termometre sicakhgi

sensorii @ @
@ Yogunluk sensorii @ﬂ — | Cozelti
(B) Basimg sensorii — ‘%***foﬂ tanki A

Cozelti tanks B Valf Cozelti pompast

UHNUBQOuetal. (2006 WDUDNEQGDQXODQ GHQH\ G*]JHQH=+LQLQ GH

'LRQJ HW DO oLIW NDGHPHOL NXUXWPD VLV
VLVWHPLQ &23 HGHEHNHWHOHWILL WHULPOLOL+L WHN NI
NDUaOoDuwoudorPOHuwodU

gOWHQ VR+XWPDOO NXUXWXFXODU LOH LOJLOL
NXUXWXFX RODUDN JHQHOOLNOH /L%U YH /L&O o]+
/ILWHUDW+U dX®OGRNOBHI@HG/HO DUDUWOUPDODU -]
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YH JHQHOOLNOH DG\DEDWLN NXUXWXFXODU LoLQ
VLVWHPOHU LoLQ X\JXODQPDNWDGOU 'HQJ DQG (
NXOODQDUDN /L%U VXOX o|]HOWVYDHU\WOQ G\DRHX W
SHUIRUPDQVOQ®O LQFHOHPLUOHUGLU 4.QEkys O oDC
'm* DUDOO+-OQGDNL VOYDO NXUXWXFX NeWOHVHO Gt
VD+ODGO+0O J|UsOPstWeU $\UOFD GHQH\WELAleYHULOC
QHPOL KDYD DUDVOQGDNL OVO WUDQVIHULQL PRGH
-DLQ HW DO GeUHQ ILOP W+SO+ DEVRUEHU YH
LOWHQ VR+XWPDOO LoWHQ OVOWPDOO NXUXWPD

LOLQGHHNIPINWDUOQO oHNPH\H oboOurPObuODUGOU

HGLOHQ VvD\OVDO VRQXoODUO GHQH\VHO YHULOH!I
$OL]DGHK WDUDIOQGDQ |QHULOHQ oDSUD] DN
GH+LUOWLULFLGH HU oHDNNONHOIOW WHOWLIWLU 'HQH\OH
DNOUNDQOQ VLVWHPH GDKLO ROPDVO\OD NXUXYV
J|]JOHPOHQPLUWLU ,VODP HW DO |]J°Q ELU L
|IQHUPLGOWLU ¢gQHULOHQ VLVWHPYHWIOMWH BIO G H OHMD\N
VR+XWPDOO VLVWHPOHUGHQ DOGO+O0 GHQH\VHC
.DUGOODUWOUPDODU VRQOXFXQGD |QHULOHQ G-
NRQYDQVL\RQHO VLVWHPOHUH J|JUH GDKD HWNLQ R
Ge]HQB-UHPDWLN J|[VWHULPL UHNLO fWH YHULOPL

=3
B) Basme deniistiiriiciisii

Absorber 1
(Termokapl: T2 - T9) 1
Cozelti Q
Sozutucu L | Sogutma tankma Sogutma tankindan
T Termokupl L | gidensicaksu gelen soguk su
G vaf
[t |
RN s
Nl Y |
AN |Su banyosu PT100 L
. . ' G
Is1 degistirici - 3 —S__ (;.-‘
@) | M ks L J
£ _— ': o ’5 Sogutma suyu  Su banyosu %TB
& :é pompast
- =4 X1G3 5 w
) = 7 G5 +X X1 G6
‘B Gl 4 Y @ Ao
ALk e AN E UL
Ti4 AYAYAS .-"\-\,""‘. , Cazelti pompast T g !
c ! Vakum =1
Ist degigtirici - 2 pompast =

Sogutma tankindan Sogutma tankma
gelen sofuk su giden sicak su

UHNLO ,VODP HW DO XOODQNBHQHO GECIHWH+LQLQ UHPD\
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X HW DO OVO SRPSDOO LOWHQ VR+XWPDC
GHQH\VIROW®D EXOXQPXUuODUGOU 60YO NXUXWXFX
VOYDO NXUXWXFX NRQVDQWUDVI\RQX VR=XWPD VX\X
KDYD GHELVL YH QHPOL KDYD VOFDNOO=+O JLEL
VHEHEL\OH ROXUDQLNKXUXMAHUGHHWNIQQR NDUubdODGV
YHULOHU VD\OVDO PRGHO oONWOODUO LOH NDUGO
X\XP LoLQGH ROGXNODUO J|]JOHPOHQPLUWLU <LQ
GH+LUOWLULFLGHNL QHP MNP D oS QRVHVH QL QD YLAD NXO
GHQH\OHU JHUOHNOHUWLUPLUOHUGLU 6R+XWPD
GHELOHULQLQ YH VOYO NXUXWXFX VOFDNOONODU
LQFHOHQPLUWLU @o0WHQ VR=+XWP D @GKkuNiXithdMIeX F X O D
NDUuUOGoODuwWOUOOPOUOU 'HQH\WHO VRQXo0ODU VOYC
DUWOGWO\OD VLVWHP YHULPOHULPLQLQ D]DOGO=+0C
VR+XWPDOO NXUXWXFX YH LoWHQ OVOWRD®LIO UHNM
oDOOUPDODUGD EXOXQPXuUuODUGOU 7HN ER\XWOX
PDWHPDWLNVHO PRGHO JHOLUOWLUHUHN GHQH\VE
NDuUudbobuwOuPOUODUGOU gQHULOHQ VLVWHPLQ
VLVWHPOHU LOBIPODWOOLDHWBA\OHULQ VRQXFXQGD
DG\DEDWLN UHMHQHUDW|UH GDKD ID]JOD HWNLQOLN
DUDVOQGDNL PHVDIHQLQ NXUXWPD YH UHMHQHUD
NDUUGOODUWOUPDOOURYBURISWLORROBDQPOWINODU
obodbudborPOUWOU 4L HW DO LOWHQ VR=+=XW
UHMHQHUDW|UO+s VLVWHPOHU LoLQ \DSWO=+0 GHQH\
YH VR+XWPD OVOWPD VX\X oONOUG Sbrel@pwHhayUHOH
|IQHUPLGOHUGLU /LWHUDW+U oDOOGPDODUO YH I
NDUUOODUWOUPDODUGDQ |QHULOHQ PRGHOLQ
J|UsOPeUW-U .RURQDNL HW DO WHUV DNOUO
sistemlerin nem &#D HWNLOQOLNOHULQL WHVW HWPHN L
O|]JHOWLVL /L&O ,/LNMXNDOQBQED&ODUGOU & XQ \D
PHWRGXQX NXOODQDUDN OVO YH NeWOH WUDQVIH!
uDUWODU DOWOQGD \bB 0 DPWIH@HA\OH vV DQO/DNO B R
GH+HUOHUOH NDUubOODuUWOUOOPOUWOU 'HQH\OHU
NXOODQDQ VLVWHPOHULQ GDKD HWNLQ ROGX=X J
SDVODQPD] oHOLNWHQ \DSOOPOU W¥WNMPDVRKH X WP
LQFHOHPHN LoLQ /L%U VOYOD o|]]JHOWLVLQL NXOODQI
'HQH\VHO YHULOHULQ X\JXODGONODUO Q<PHULN F
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ROGX+XQX J|JOHPOHPLUOHUGLU /XR HW DO
KD]@QW®m SODNDOO OVO GH+LGWLULFLGHNL OVvO YH
YH WHRULN RODUDN LQFHOHPLGUOHUGLU 60YO NXU?

Rejeneratér

Z:> Nemli hava Fan @ _

. . Ot
Cozelti Standart jet Hzo) ¢ [ <
—= — Sogutma [
s dEg Sogutma suyu ~ & @
T O H\'
Sogutma kabini I i Isiic1 B NI
y Nemlendirici _-_9_ ®T o) Ist degistirici B
i G — —E— —C)—/
Hava g 5) N H @g §i§§§§ soomacn | |
III st degistirici A
Istict A Fan A
Lo - 9 - Pompa A
=] G @ Pompa B
@ Sicaklk probu Cozelt
# Yas termometre sicakhf probu 1
© Yogunhik probu - |
# Basmg probu
@ Alas debisi probu Cozelti tanka

UHNB®2hang etal. (2013WDUDIQBGDQHQ LOWHQ VR+XWPWQAL NXUX\

GLQGLUPHN LoLQ NXUXWXFX LoLQHNL RODNDODUOQ
YH EX uDUWODU DOWOQGDNL OVO YH N*WOH WUD
LQFHOHQPLGUWLU 'HQH\WHO YHULOHUH GD\DQDUDI
|IQHULIOWPLU gQHULOHQ PRGHO Oub+0QGD oDOOUGPEL
NXUXWPD SURVHVL LoLQ HQ X\JXQ oDOOuUPD GDUWC

+RQJ .RQJ LNOLPL ubuwobDUO DOWOQGDNL
NXUXWXFXODUOQ RWNIOXQMWXPD ISHAHOHPLUOHUGLU
aDUWODUOQGD JHUOHNOHUWLULOHQ GHQH\OHULQ V
YHULOHUOH EHOOL ELU X\XP \DNDODGO=+0 J|U-C
LNOLPOHQGLUPH VLVWHPOHULQL@HWREOFIDNEYH QBRC
ROGX+X GD EHOLUWLOPLGWLU

/ILWHUDW+U oDOOUPDODUO GHWD\OO RODUDN LQ
HNVLNOLNOHU EXOXQGX+X J|UsOPHNWHGLU gU
oDOOUPDODUOQ Ee+\*N ELU E|O+PDVDYDVRQGOWX F X
NeWOH WUDQVIHUL PHNDQL]PDVOQSO PDNURVNRSLN
DoOvO J|] buGO HGLOPLUWLU +HU QH NDGDU
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GHQH\WHO VRQXoODU LOH VD\OVDO PRGHO oONW:«
JIVWHUVH GH RSWLPXP GL]D\Q LoLQ OVO YH N
PLNURVNRSLN DoOGDQ GD GHULQ ELU UGHNLOGH LQ
HNVLNOLN \D GD DUDuwWOUPD DubPDVOQGD DWODQ!
modellerin neredeyse hepQ GH NXUXWXFX LoLQGHNL DNOuU u
EXOXQGX+X YDUVD\OOPOUWOU )DNDU JHUOHN uaDU
GHUHFHGH XoXFXOXN |JHOOL+-L EXOXQPDNWDGOU
PHNDQL]JPDVOQO I1D]ODVO\O MHWD/SXDIDAPHDP MeNNW®IGL U D ]Y
DJIDOWPDN YH LGOHP NROD\OO+O VD+ODPDN LoLQ E

/LWHUDW+.U NDSVDPOQGDNL GHQH\WHO oDOOUF
DOWOQGDNL VLVWHP SDUDPHWUHOHULQLQ o®NOUu ¢
YH KDQJL uDUWODU DOWOQGD NXUXWPD SHUIRUPEL
EXOPD\D oDOOUPOUWOU 60YO NXUXWPD SHUIRUP
|JTHOOLNOHUL NXUXWXFX VLVWHPLQ ILJLNVHO |]H
DNOUNDQODUDLMWOWWODUBIOQ HWNGLL+L RUWD\D o
LQFHOHPHOHUGH ED]®O QRNWDODU J|] DUGO HGLOP
DNOu uDUWODUOQOQ \HWHUOL UHNLOGH LQFHOE
YH NeWOH WUDQQH BD B® ++HHWNMH/ L GH WDP RODUDN
GL+HUL LVH VOYO NXUXWXFEXOX NXUXWPD VLVWHP
X\JXQ ROPDVOQD UD+PHQ EX uDUWODU DOWOQGDN
LOJLOL \HWHUOL P LNADD\DGED GRHODMHDVIOGC @D OORQXQF
|QHPOL J|]JGHQ NDoDQ DUDUWOUPD HNVLNOL=+L LVF
RODUDN EHOLUWLOHPHPHVLGLU . XUXWXFXQXQ N
WHPDV DODQOQO EHOLUOHPHN ]Rybn bpthn@tveldrirG H E X
oONOUG GH+HUOHULQL GR+UXGDQ HWNLOHPHNWHGLL
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4. 6,9, .85878&8/8 @9./80/(1'650( 6867(0/(50101
0$7(0%$70.6(/ 2/$5%. 02'(//(10(6@

%X E|O*P OoHUOHYHVLQGH DG\DEDWLN YH Lo
VLVWHPOHUGHNL OVO RGIH®OMEH NWUDLQV INNXQ QD QR «
GHQNOHPOHU DoONODQDFDNWOU $G\DEDWLN YH L
SDUDPHWUHOHULQLQ ELU IRQVNL\RQX RODUDN V
SUREOHPLQ 0|]*OPHVLQH OuON WXWDFBWN NYRHI XGOOKI
VD+ODQPDVOQD \RO DoDFDNWOU

4.1 Adyabatik . XUXWXFXODU goLQ ciBI&¥HPDWLNVHO O

JLWHUDWs+U oDOOGPDODUDOQGDQ HOGH HGLOHQ
IDUNOO PDWHPDWLN PRGHO |[QHULOPLGWENTU%XQOTL
- 178 PRGHOL YH EDVLWOHUWLULOPLUG o|]*P \|QWF
%X E|O+PGH \XNDUOGD EDKVHGLOHQ PRGHOOHU Do
ROXGWXUXODQ OLWHUDW+U oDOOUGUPDODUD VXQXODH

4.1.1 Sonlu farklar modeli

Sonlu fark modellerinin X SURVHV LoLQ LON X\JUXODPD D
WDUDIOQGDQ WHUV DNOUOO GROJXOX \DWDN
PHNDQL]PDODUOQOQ SHUIRUPDQVOQO LQFHOHPN 1
gQHULOHQ VD\OVDO oDOOUPDIM\DL EYO QU NN X¥FIX\V
f GHNL JLEL ROXUWXUXOPXU0 YH oHULWOL NDEXC
WHVW HGLOPLUWLU %X YDUVD\OPODU GDKD JHOLUG
E|[\OHFH GDKD NHVLQ YH HWNLOL P&D&POMREIND OPQ
PRGHO LoLQ NDEXO HGLOHQ YDUVD\OPODU DUD=+0OG]

x 1HP DOPD LUOHPL DG\DEDWLN RODUDN WD

x IHPOL KDYD YH o0|]]JHOWLQLQ WHUPRIL]L
GLIHUDQVL\HO HOHPDQ ER\XQFD VDELW NI
|JTHOOLNOHULQ GH=+LULPL VDGHFH VOYO VY
PH\GDQD JHOGL+L |QJ|U*OP«GW-U

X 1HPOL KDYD YH o|]]JHOWL DNOUODUOQGDN
LKPDO HGLOPLGOWLU
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x "ROJX PDO]JHPHVL ER\XQFD PH\GDQD JHO'
WUDQVIHUL FoGMDUBOND NDEXKOA.WGLOPLOWLU

x $NOUG \|Qe ER\XQFD OVO WUDQVIHUL UH]L®
vD\O6orPOuwoOU

Xx 1HPOL KDYD LOH vOYO o|]JHOWL DUDVOQG
RUWDODPD VOFDNOO+OQD HULW RODUDN L

Gh:c Th.¢ G;.; T;.g
W, hy X h;-:
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i
GirdG, o Th+dTy | GoodG, T+dT,
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! | Nemli hava | I~ Gozelti
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UHNLO ) FRBORW DHIW | DYUELIDQH QQOVO YH N+WOH WUDQVIHUL

<XNDUOGDNL YDUVD\OPODU HOH DOOQGO+0QGD N
NeWOH WUDQVIHUL PRGHOL Dub+OGDNL GHQNOHPO
NeWOH GHQJHVL

dG, Gdz (4.1)

UHNOLQGH LIDGH HGLOPLGWLU 1HPOL KDYD YH VO
WUDQVIHUL GH+HUOHULQLQ ELU IRQRQVQ PO R ERUX
GH+LULPL

IM A
dz BM, n

dz G RIRe
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GHQNOHPL LOH JJVWHULOHELOLU 1HPOL KDYD YH
GX\XOXU OVO WUDQVIHULQ@L®LRNOGVY W WVQB® NLI D&H
deneklemdeki gibidir.

dT, Q,hA T, T
dz GG

(4.3)

G,C,, dZ dz

) A ’ 4.4
B exp G,C,, d /dz IZ ., A *.4)

Bu denklemlerdeR, ve R, VOUDVO\OD QHPOL KDYD WDUI

WUDQVIHUL NDWVD\OVO LOH $FNHUPDQQ G+<]J]HOWLP
OVO YH NeWOH WUDQVIHNAQIBDWEDUEROBO W oBRRUOPI
RODUDN LOHUOHU LNHQ NDUuOW DNOuUOO ROXUWX
YHULOHQ PDWHPDWLNVHO ELU \|QWHP NXOODQOOD
XODUOOOU %DKVHGLOHQ \|QWHIP(188D)KIazaMiR & WD *D Q

YH )XPR DQG *RVZDPL WDUDIOQGDQ N X
GHQH\VHO YHULOHUL EX PHWRW LOH HOGH HGLOHC

.KDQ DQG %DOO EX o|]*PH DOWHUW@DWLI R
PHNDQL]PDODUOQOQ QHPOL KDYD WDUDIOQGDQ
|QHUPLUOHUGLU %X YDUVD\OPD JJUH ROXUWXUXOD
WDUDIO HQHUML GHQJHVL

G,C, dT, R,AT T, d (4.5)

GHQNOHPL LOH VD+ODQOU %XQD EHQ]JHU UHNLOGH
DUD\¢]H\GH PH\GDQD JHOHQ N+WOH WUDQVIHUL KD
QHGHQ RODFDNWOU

GdZ RBA Z Zdz (4.6)
1HPOL KDYDQOQ HQWDOSLVLQGHNL GH+LGLP LVH D
dy, C,dT, dZ G, T T R (4.7)

(4.6) ve (4.7) denkHPOHUL ELUOHUWLULOHUHN KDYDQOQ DI
DuD+OGDNL GHQNOHPGHNL JLEL WDQOPODQDELOLU

NTU "Le & 1 3]
% — h h, hfgre 16 e Z h« (4.8)
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Bu denklemde

Le Q[CB (4.9
NTU  BAY (4.10)

h

GHQNOHPL\OH ELUOHUWMUDRQWFLHUD VII]DR DI ON
DoO6QPOuUWOU *DQGKLGDVDQ HW DO (OVD\H
/IXR HW DO \ XNDUOGD |QHULOHQ PRGHO LOH N
OVO YH N WOH WUDQVIHULQL P DW HIPBW DN VIHND ROD
WDVDUODQPOU ELU NXUXWXFXGD PH\GDQD JHOHQ ¢
wDUDIOQGDQ DuD+OGD |QHULOHQ PDWHPDWLNVHC
PDWHPDWLNVHO PRGHOLQ IL]JLNVHO J|VWtHW@LPL OHN
HW DO %X PRGHOGH GLIHUDQVL\HO ELU H(¢
GHQNOHPOHU Dub+OGD YHULOPLUGUWLU

wG h,

G, W, 1 0 (4.11)
H z L wx

G w1 (4.12)
H z L wkx

dG X 0 (4.13)

1HPOL KDYINXWBXWX¥F&® DUD\e]H\LQGHNL HQHUML YH
GHQNOHPGH EHOLUWLOPLUWLU

w NTU ~, (4.14)

&z L €
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Siv1 kurutucu

OHNLO dDSUD] DNOU G*]JHQLQGH WDVDUODQPOU

L 44l

rd

(1,D](2,D]3.1) (i,1) (M.1)

(1.2)}(2,2)|(3.2) (i,2) (M.2)
(1.3)}(2.3)](3.3) (i.3) (M,3)

(Lj) 12.0)|3.5) (i.)) (M)

LN)J(2.NJ(3.N (I.N) M,N

=

UHNLO dDSUD] DNOUOO G+]HQGH WDVDUODQPOUG NXUXW)
GHPDWLN

<XNDUOGD EDKVHGLOHQ PDWHPDWLNVHO dPIRGH] G
DNOUOO ELU NXUXWXFXGDNL HQHUML YH NeWOH
GHQH\VHO YHULOHUL GR+UXODPDN LoLQ LNL ER\X
Woods and Kozubal (2012) ise yine iki boyutlu sonlu farklar modelini
NXOODQG))LND(NUX/\@XFX GHVWHNOL HYDSRUDWLI LNOLT
*]HULQH GHQH\VHO YH WHRULN oDOOUPDODUGD EXC
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4.1.2 Etkinlik £178 -MTU) modeli

6R+-XWPD NXOHOHUL LoLQ NXOODQC)ODQ KH
Stevens et al. (1989 VOYO NXUXWXFXODU LoLQ WDVDUOD
GH+LUWLULFL PRGHOL |QHUPLUOHUGLU 6RQOX IDU
PRGHO LoLQ HN RODUDN ED]C) YDUVD\OPODUGD EX
doyma entalpisi ile ortalama ortamOF DN O O+0Q0Q DUDVOQGDNL L
RODUDN DUWPDVO NDEXOX GL+HUL LVH O|JHOWL HC
LKPDO HGLOPHVLGLU %X PRGHO LoLQ ROIXuWUWXUXC(
\|OQOWHPLQLQ KHVDSODPD DCPIRIWIMIPDVO DUD+OGDNL

(1) (QHUML WUDQVIHUL ELULPL *QLWHVL VD\OVO 1

(2) .DUGOW DNOUOO VOYDO NXUXWXFXGDNL HWNLQO

NTU1 m

1l e
H + NTU1 m (4]5)

1 me

GHQNOHPL LOH J|VWHWLEDS D YXVE HRUIDMHP GRO D U D N
DuD+OGDNL GHQNOHPOH LIDGH HGLOLU

m —RdY (4.16)

bu denklemdeC_,, GR\PD KDOLQGHNL DNOUNDQOQ |]J+0 OV

p,doy

3178 YH - GH+HUOHUL LOH ELUOLNWH QHPOL K
GHQNOHP LOH KHVDSODQOU

hcon N «Hh \h (4.17)

(4 (QHUML GHQJHVL NXOODQOODUDN VOYO NXUXW

(5) $UGOQGDQ KDYDQOQ HWNLQ GR\PD HQWDOSLVL

Me Mg

1 eNTU

Mewin P (4.18)

(6) OHYFXW GR\PD NRUXOODUOQGDNL HQWDOSL Gt
QHP RYRQMD\OVDO oRNOX+X KHVDSODQDELOLU

(7) 1THPOL KDYDQOQ VLVWHPGHQ bOMN® G HQ WKDHO/ILS/
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Zeow Zunands Zx €N (4.19)

(8) %LOLQHQ JLUGL YH oONWL SDUDPHWUHOHUL
oONOU SDUDPHWUHOHUL KHVYDSODQOU

/LWHUDW+U DUDUWOUPDRODVHGIQOHY VWRRLHXI) GIDL -
PRGHOOHUH J|UH GDKD D] EDGYXUXOGX+X J|UsOP-
RODUDN 5HQ178 PRGHOL WHPHOOL DQDOLWLN ELL
oONOU SDUDPHWUHOHULQL WDKPLQ HWPH\H oDOOU

%DVLWOmhbdaNert ULOP LU

<DSOODQ GHWD\OO LQFHOHPHOHU VROXEXQGD
\IQWHPLQLQ IDJOD PLNWDUGD KHVDSODPD \eNe JHU
GH+HUOHQGLULOPHVLQGH EX PRGHOOHULQ \HWHU
2014). Khanand Ball (1992), sonlu fark modeli ile 1700 deneysel veriyi
NDUUGOODUWOUDUDN EDVLWOHUWLULOPLG oRN WHUL

T. & ng nT, nT, (4.20)
h,¢ m) @ g n} -E,g ng -f,g (421)

\ XNDUOGDNL LNL GHQNOHP QHPOL KDYDQOQ VOFDN
LoLQ NXOODQOODQ GHQNOHPOHUGLU )DNDW NHQG
|QH U LIAIQOBIPOHULQ JHoHUOLOL+L WDUwWOuPDOOGO

/ILX HW DO GHQH\WVHO YHULOHUH GD\DQD
NXUXWXFXODU LoLQ DPSLULN NRUHODV\RQODU -
RUWDPGDNL QHP PLNWDUOQOQ D]DOPDitWwWLNWDU
HWNLQ DQDOLWLN ELU \|QWHP |QHUPLGUWLU gQF
*DQGKLGDVDQ ER\XWVX] QHP YH VOFDNOON
XODuPD\D oDOOGUPOUWOU (QHUML GHQJHVLQL \|QHV

T Mg p &

Conl Th,g $9 M F hg F;g Gh Cpc T@c Tr;g (4.22)
h Tt

p,h

1HP PLNWDUO GH=+LGLPL GH+HULQLQ NOVPL EXKD!
DuD+OGDNL GHQNHP LOH WDQOPODQOU

mP M
P M, 4.23
¢.9 hg GhP Mb ( )
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$\UOFD MEYXWXFXQXQ oONOu VOFDNOO+0O DuD=+0OGL
edilebilir.
T.. HT

69 69
Tee =7 H (4.24)

(4.22) ve (4.23) denklemleri (4.24) denklelhiOH ELUOHUWLULOHUHN
PLNWDUO

1 GQCPG/Té Tﬁ;g Thg T 2
m — ' ’ C.T T, « 4.25
hfg 1 /Té Gh p.h Tl,g Gg« ( )

GHQNOHPL\OH HOGH HGLOLU <XNDUOGD JIVWHULO
EDVLWWLU IDNDW ELUORN YDUVD\OPODa ED
EXOXQGXUPDNWDGOU &KHQ HW DO VRQOX ID
SDUDOHO DNOUODU LoLQ PDWHPDWLNVHO ELU \DN
PRGHO .KDQ DQG %DOO WDUDIOQGDQ |QHUL
gibi  birincidHUHFHGHQ oRN WHULPOL GHQNOHPOHU |QF
obobuPObuoODUGOU 5HQ DQG -LDQJ ELU ER\
LoLQ DQDOLWLN ELU o]]*P \|QWHPL |QHUPLUWLU %
sistemine dahil ederek, bir boWOX GLIHUDQVL\HO PRGHOLQ GH
DGL GLIHUDQVL\HO GHQNOHP o|]*Pe RODUDN DuUD
HGLOPLUOHUGLU

"W, qelNTu1 o RNTU (4.26)
"X KCeN™ K,C &N 4.27
1~1 2

|QHULOHQ o]|]*P o|]JHOWLQLQ DNOu KO]O YH NRQV
GH+L4awL+=L YDUVD\OPO\OD KDUHNHW HWPHNWHGLU
hDYD LOH VOYO o|]JHOWL DUDVOQGDNL DUD\«]JH\GH F
VDGHFH o|]JHOWL VOFDNO+OQD ED+0OO RODUDN GH=+L1

%DEDNKDQL DQG 6ROH\PDQL WHUV DNO
NXUXWXFXQXQ VD\OVDIOPWWHPDOR® VHOQPRGBO D’
$UGOQGDQ %DEDNKDQL \ XNDUOGD |QHUGL=+L
VOYO NXUXWXFX KOJODUO LoLQ EDUND ELU DQDOLYV

/ILX HW DO GROJXOX \DWDNODUGD PH\G
ikimlHQGLUPH VLVWHPLQLQ PDWHPDWLN RODUDN P
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\[IQWHP |QHUPLUOHUGLU %X \|QWHP /LX HW DO
HVvDVODUOQO DODUDN WRSODP o|]*P VeUHFLQL ED

*HQHO RODUDN E D N®OBDIGNG-ORDGEID @ B UL W®\D BD W L
|QHULOHQ o|]*P \|QWHPOHULQL <0 DQD EDUOON DO
VRQOX IDUN \|QWHPIGBUL 1HSVNIQWHRL YH EDVLWC
\|QWHPOHUGLU 6RQOX IDUNODU \|Q@®P1L HH®D d R NOB
\|QWHPOHUGLU %XQD NDUUOQ NRPSOHNV LWHUD
KHVDSODPD \*N*QH HQ ID]JOD PDUX] NDODQ o|]*P PH
G*]HQOHU LoLQ WHN ER\XWOX VRQOX IDUN ®PRGHO
G*]HQOHUL LoLQ LNL ER\XWOX VRQOX IDUN PRGHOO

XUXWPD VLVWHPOHULQLQLQ WDVDUOPOQRGD LN
178 PHWRGX oHULWOL YDUVD\OPODU LOHUGL=+LQG}
IDUN \|QWHPLQH JINBEWGEKRDDED>W® RODUDN PRGt
NDEXO HGLOHELOLU VHYL\HGHGLU %LONIWW®\DU W
EDVLWOHUWLULOPLUG \|QWHPOHULQ NXOODQOPOQOC
DIDODFD=+0 J|] |Q*QGH WXWXQPOOWGIH dLjEB JHXN
WDUWOUOODQ PRGHOOHU NDUuOGODUWOUOOPOU Y
JIVWHULOPH\H oDOOuUOGOPOUWOU %LU VRQUDNL E|C¢
VR+XWPDOO NXUXWXFXODU LoLQ WDVDUODQDQ VD\¢

dL]JHOJIG\DEDWLN NXUXWXFXODU LoLQ ROXUWXUXQuD& PDWHP
al.,2014)

60QOIODQGOU 9DUVD) +HVDSODPI Kesinlik
Sonlu fark modeli Az dRN IDJOD (Q \*NV
--NTU Orta Orta <eNVHN
%DVLWOHUWLL dRN Az Az




dL]HOJH

$G\DEDWLN NXUXWXFXODU LoLQ WDVDUODQRBR.QQBDWHPDWLNVHO PRGHOOHULC(

60Q0I0ODQGOUPE

Matematik model

$NOU G<]JHQL

Boyutluluk

Sonlu fark modeli

Factor et al(1980)
Oberg et al. (1998)
Fumo et al(2002)
Khan et al(1992)
Liu et al.(2007)

7HUV DNOGUOO
7HUV DNOGUOO
7HUV DNOGUOO
7HUV DNOUOO

dDSUD] bDNOuOO

Bir boyutlu model
Bir boyutlu model
Bir boyutlu model
Bir boyutlu model
gNL ER\XWOX PRGHO

--NTU Stevens et a(1989) 7HUV DNOu0O Bir boyutlu model

60Q010DQGOUPL Matematik model $NOU G<]JHQL %DVLWOHUWLULOPLG PHWRG

%DVLWOHUGWLUL( Khan et al. (1992) 7HUV DNOUOO %HQJHWLP VRQXoODUOQD JJUH ROXUWXUXOF
Liu et al. (2006) 7HUV YH\D oDSUI DeneysHO VRQX0oODUD J|[UH ROXGWXUXOPXu NRL
Gandhidasa(2004) 7HUV DNOUWOO %R\XWVX] SDUDPHWUHOHUH J|UH ROXUGWXUXC(
Chen et al(2006) 7HUV \D GD SDUL 1HPOL KDYDQOQ HQWDOSLVLQH EHQJHU ELU
Renand Jiang (2006) 7HUV DNOUOO %R\XWVX] SDUDPHWUHOHUH JJUH ROXUGWXUX(
Babakhaniand 7HUV DNOUWOO 'LIHUDQVL\HO GHQNOHPOHUL GR+*UXVDO ROP

Soleymani (2006)
Liu et al.(2008)

dDSUD] DNOu0o O

ROXGWXUXODQ GHQNOHPHOHU _
dDSUD] DNOGWHUAWD BB¥DUBPOQD EHQIHU \|




GOWHQ 6R+XWPDOO . XUXWXFXODU goLQ 20X1

gOWHQ VR+XWPDOO NXUXWXFXODUGD VR+XWXF)
VLVWHPLQH GDKLO HGLOHUHN QHPOL KDYR®BDNL E
OvO\O VR+XUPDN LoLQ NXOODQOOPDNWDGOU %X
NeWOH WUDQVIHULQLQ DQD KDWODU®O UHNLO W
VR+XWPDOO VOYO NXUXWXFXODUOQ PDWHPDWLNYV
kurutucuDU LoLQ |QHULOHQ VRQOX IDUN PRGHOOHUL
VR+XWPDOO NXUXWXFXODUGD VOYO NXUXWXFXQXC
ROGX+XQGDQ GROD\O SODNDODU +<]J]HULQGH ELU V
ROXUDQ ILOP WDEDMNDVNVHO]®OREBHWOMULQ WHPHO
$G\DEDWLN NXUXWXFXODUGD ROGX+X JLEL LOWHQ
o|]*P PRGHOL |[QHULOPLGWLU

Siv1 gozelti giris  Nemli hava ¢ikas
Gsa «‘Tsa GG 'T‘? X Gh aTh + dTh

Sogutucu akigkan hy* dhh
gy \ W+dW

04—

/7 U\
Sogutucu , o L —
akigkan gikis Stvi cozelti cikis o HAVA gl
Gy - TogtdT,, G, +dG, G,
Tk qu hh YW

¢
X+dX

UHNBQ@OWHQ VR+XWPDOO NXUXWXFXOD®eheth@@oOW O YH Ne\

60YO ILOP WDEDNDVO NDOOQOO+-0Q0O GLNN

.KDQ DQG ODUWLQH] VOYO NXUXWXFXOX
EXKDUODUPDOO VR+XWPD SURVHVLQL GDKLO HGHU}
\DUDWPOUWOWYISHEXIRLFRWHPOAQO LQFHOHPHN LoLQ
cUHWPLUWLU 3URVHV KDYDVO YH VOYO o|]HOWL W
o|]JHOWL YH VR+XWXFX VX SDUDOHO DNOuOO RO
G+]HQL OHNLO YH OHHWNL@P HNWEDBLYVWD\OVDO EX
DNOG G+]HQLQLQ VLVWHP SHUIRUPDQVOQD ND\GD G



Rejenerasyondan gelen derisik ¢ozelti
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Rejenerasyona giden seyreltik ¢cozelti

0 H M5 Xhan and Martinez (1998 DUDIOQGDQ |QHULOHQ NXUXWXFX Ge]

AA /A

Sogutucu su

Proses A Proses Dis hava
havast §

havasi l —J | ;
e Ve of

St kurutucu

Sm kurutucu
St =8 Dis hava

OHMLO gD NXUXWXFX G+]HQH=LQLQ IDUNOO DoOODUGDQ



6DPDQ DQG $OL]DGHK oDUSUD] DNOu0oO scC
WDVDUODQPOU VOYO NXUXWXFX NXOODQDQ ELU
GH+HUOHQGLUPLGOHUGLULFIL@HHWLO B OWV G « |GIKDL GV
GR+UXGDQ WHPDVOO oDSUD] DNOUOO YH DNOU NDC
D\UOOPOU RODUDN \DSOODQGOUOOPOUWOU %LULC
SeVNeUW+O+*UNHQ LNLQFLO KDMDERKDPODIWRE XWIXE
VR+XWXOPDNWDGOU B6R+XWXFX VX QHPOL KDYD Y
DNOPOQO D\OUDQ LQFH SODVWLN SODNDODU D\UOF
ROXUWXUPDNWDGOU 6HNLO UHNLO VO YH
GH+LUOWLULFLQLQ ILILNVHO PRGHOLQL WDQOPODPD!

Ikinci hava
7 7 akimi

Birincil hava =
akimi

UHMLO dDSUD] DNOu0oO O0vVO GH+LUWLULFL UHPDWL=+L \DQG

Siv1 kurutucu

Sogutucu akigkan

Birincil hava/)( Q\ Ikincil hava
akimi

akim

UHMLOdDSUD] DNOUWOO OVO GH+LUWLULFL GHPDWL=+L «VWWI



] .
Siv1 kurutucu | Ince
(a) plaka
= Ny Q  |dx
Birincil hava
akimi hpy
Merkez hatt1
(®) Merkez hatt1
A
. Q
dy ince Sogutucu su
plaka
hD ikincil hava
\ akim

UHMNIOO. XUXWXFX Ge]HQH+LQGHNL OVO YH NeWOH WUDQVIHUL Lc
PRGHOLQ NRQWRO KDFPL JIJVWHULPL

%X Ge]HQHNWHNL OVO YH NeWOH WUDQVIHULQL G-
.KDQ DQG ODUWLQH] WwWDUDIO & Givael OEHULO
LOLUNLOHQGLULOPLUWLU +HVDS NROD\0OO+0O VD=+Ol
OHULWOL NDEXOOHU |QH VeUsOP+GW-U

% 'O0 RUWDP LOH OVO WUDQVIHUL LKPD

% 60YD o|]]JHOWL YH VR+XWXFX VX ILC
DUDVOQGDNL VO HAKXNYOONHIBULDE\DIAV L U

% 60YO NXUXWXFX YH VR=XWXFX VX\X
WUDQVIHUL \+]H\LQH G+]HQOL ELU
GeU+*Q+OP-UW-U

%X YDUVD\OPODUD ED+OO NDODUDN ELULQFLO QHF
GH+LULPL DuD+OGDNL HEGLOOWQHMWQHU LOH LIDGH

W . NTU, L 1 8 a
. :| % he,g hh, bir hfg L l ec Z pir & (428)
W & o «

NTU
% w2, (4.29)



.RQWURO KDFPLQGHNL HQHUML YH N*WOH GHQJHVL

B
G i AL = 0

¢ (4.30)
X WX
- wG
G, oir B - QO (4.31)
X WX

GNLQFLO KDYD LoLQ ROXUWEHINORBP®HWOHL\WHI B
WDQOPODQPOUWOU

« NTU_ Le 1 .8 2
\M\;k |S_IS = o My Ny Le. 1@ essZ ki (4.32)
%fi NI$$ 7w (4.33)
G _4& WG (4.34)
h,iki y Wy
. WG_ h
Gthki \Mﬂy,lkl V\s/sy ss Q 0 (435)

|IQHULOHQ o0|]*P GLVNUHWL]H HGLOHUHN V&RIQOX ID
)DNDW PDWHPDWLNVHO o0]]*PeQ JHWLUGL+L D=0
NXOODQOODELOLUOL+LQL DJDOWPDNWDGOU  /LX F
ROXGWXUXODQ LOoWHQ VR=XWPDOO® SODND WLSC
SHUIRUPDQVODUOQ@O IXQUPANDRLP LSIORNUKGVLQLQ JHUOH
ILILNVHO PRGHOL OUHNLO YH OHNLO T GH J|VW

/ \ Nemli hava ¢ikist

——> | Stv1kurutucu giris
 —

Sogutma suyu
gikag

Sogutma suyu

s

Sogutucu
su giris

3 v
5/\ O
Sivi1 kurutucu -

gikas Nemli hava girisi

UHMLO gQHULOHQ OVO YH N*WOH GH+LUWLULFL Ge]HQH=






Sivi kurutucu giris

/
& Sogutma suyu
giris

Swvi kurutucu 4~ B

akis |2

AR

Nemli hava —H ' KB

akis o B
PP

Sogutma suyu ¢ikis q

* Sivi kurutucu ¢ikis

UHMLO gQHULOHQ OVWIMH Nt W GH]BBHEL LOWHQ J|U+Q-P

0]*P+Q JMOHHIWLULOPHVL DBaIRMIYWDURDDQOBOG |Q!
matematiksel model KOODQOOPOUWOU % XAlifaBeB KPQ01)6 DP D Q
WDUDIOQGDQ |QHULOHQ o|]*P \|QWHP LeviH er®BiU D O H (
GHQJHVL GHQNOHPIGHUI PU®HDGD YHULOG

wG
Gh—;‘; WeN o o W

4.36
X,V p,ss SSH y\‘ ( )
60YO NXUXWXFX YH VR+XWXFX VOYO VX DUDVOQG
Mo NTso 1 1 (4.37)
W L
GHQNOHPL LOH LIDGH HGLOHELOLU gQHULOHQ PR
KDFPLQH X\JXODPD UHPDWL+L OUHNLO T GH J|VWH
oD OO uP DD XDD DNOU G+]HQLQLQ J|VWHULPL E
DO SODNDOO OVO GH+LUWLULFL WHUWLELQGH

GUDUWODUOQGDNL GDYUDQOUODUOQO LQFHOHPLUWL
KDFLPVHO Ne<WOH\®MD GHIHIRIU NDAQW NULWHUL RODL
fWH EX oDOOUPDGD NXOODQOODQ SDVODQPD]
GH+LUOWLULFLQLQ |Q \*]*Q+*Q J|VWHULPL YHULOPHN
WDUDIOQGDQ |QHULOHQ PDVOHRIDWQA N VNHIDU PR G

<LQ HW DO LOWHQ VR+=XWPDOO NXUXWXFX
PDWHPDWLNVHO ELU PRGHO |QHUPLUOHUGLU %X PF
s OVODN ROPD\DQ DODQ" SDUDPHWUHVLQLQ GHQNOH



Swv1 kurutucu giris (to.X) Nemli hava cikis (ty: W)
A |A
»:~:l:~;:\;$: &
e e
-—p y S ol —> Nemli hava
Sogutucu su (tg) ‘] Sogutucu su ¢iki —» Siv1 kurutucu
tss+At
=i - (tss+Atss) - # Sogutucusu -
Siv1 kurutucu ¢ikis /iT i?\
(te+Ate, X+AX) Nemli hava giris
(tyt Aty W +AW,)

UHMLO gQHULOHQ PRGHO LoLQ ROXUWXUXODQ NRQWUF

“ h:nemli hava
1 ¢ : swvi kurutucu
| ss:sogutma suyu

UHMADLiuetal(20009) WDUDIOQGDQ NXOODQOODQ DOWO IDUNOC



UHMILD Zhang et a(2013)1 0 Q G/HH@HODOOUPDODUOQGD NXOODQGO+0O O

OHNLO HWH EX oDOOUPDGD NXOODQOODQ VLVV
[JTHWOHQPLAGWLU VO YH NeWOH WUDQVIHULQL \]|
NXUXWXFX VRQOX IDUNODRUIDP EHWLQ NWDH B DIQRPQ@WIU R
d|]*P+ VD-ODPDN LoLQ DuD+OGDNL YDUVD\OPODU |Q

% .DQDO JHQLUGOL+LQLQ JJUHFHOL RODUDN Geu+N
VR+XWPD VX\XQXQ VOYO NXUXWXFXQXQ YH
ER\XQFD WHUPFRKROLNOHULRLQLQ VOFDNOONO
J|UsOPeUW-U

¥% %R\XWVX] /HZLV VD\OVO VDELW RODUDN NDEXO

% ,VO GH+LUWLULFLQLQ ORNDO GXYDU VOFDNOO
ROGX+X YDUVD\OoPOuwOU

Nemli hava l A

<*
-

e e e |

Sogutucu su
Sv1 kurutucu
Nemli hava




0 HMLDYin et al(2009) WDUD D @HULOHQ LOWHQ VR+XWPDOO NX

-DLQ HW DO WRSODP OVO YH N WOH WUDQVI
EX LUOHPOHU LoLQ DNWLI ROGX+XQX JHUOHNOHU
NR\PXUWXU %X JHUoHMNLNOWHD MO O N NHHWN HG®1 U+ L
SDUDPHWUH HUu IDPDQOO OVO YH N*WOH WUDQVIHU
HNOHQPLUWLU

%Ghdg R Z ZWD £ (4.38)
G, dwDU, (4.39)

,VODN \¢]H\ ER\XQFD OVO WUDQVIHUL LVH

%Gh C,dl, . T T WD d (4.40)

UHNOLQGHGLNQ A EPHOQWDOSL GH=LAG4LPL LVH

Le Q h1 Le 1 hg QJbuh eZ h iZdZ

d, NTU nh 1 £ 7. T, « (4.41)
Eh «
60YO NXUXWXFXQXQ QHP DOOFO ER\XQFD VOFDNOO
8§
a, — San Seq dT, 2, T @ (4.42)
Coe G G, G, ©

denklemi ile ifade edilir. Kontrol hacminin enerji dengeshesaba katarak,
VR+XWPD VX\XQXQ QHP DOOFO ER\XQFD VOFDNOON

T T. 1E T, T
I owp—— = b= (4.43)
dZ Qs Cp ss

GHQNOHPL\OH LIDGH HGLOLU 60YO NXUXWXFX LOH
DuD+OGDNOHAHQOB®HPYWHULOHELOLU

dX, ———X (4.44)



dG, G,dZ (4.45)

¢

%XQD HN RODUDN <LQ HW DO WDUDIOQGDC
GD\DQDUDN 6KHUZRRG ER\XWVX] VD\OVO 6K LC
UHMHQHUDV\RQ SURVHVOHUL LoLQ D\UO D\UO PR
|IQHUPLUOHUGLU

Sh 0.345045uT *** uR&™® BC* . XUXWPD LoLQ

Sh 2.581ul0 uf** Ré* 8% 5HMHQHUDV\RQ LoLQ

%X GHQNOHPOHUGHQ N*WOH WUDQVIHUL NDWVD\OV

D Sh
n —

- (4.48)

LOH JIJIVWHULOPLUWLU %X GHQNOHPGH 3~ QHPOL |
LVH KDYD NDQDOOQOQ JHQLGUOL+LQL WHPVLO HWPH
OVO GH+LUWLULFLGHQ ROXUDQ LOoWHQ VR+XWPDOO
YH N*WOH GH=+LULPLQL PRGHOOHPHN LoLQ PDWHF
'HQH\VHO YHULOHUGHQ HOGH HWWLNOHUL VRQXo
* ]HULQGH®@ SPONPHWUHOHULQL HOGH HWPH\H oDC
GHQH\OHUL X\JXODGO+O LNOLPOHGLUPH VLVWHPL
JIVWHULOPHNWHGLU

Is1 degistirici Is1 degistirici

TNNNNNC— TNNNN—
NN DNV
Kurutucu Re_iénerator
—— =
Sogutma suyu Isitier akiskan
1 | e><H -
Proses havasi
Taze hava
Nemli hava A 4 Is1 degistirici
= Siv1 kurutucu A
Isitic1/sogutucu _J\Nw
e ANN

OH M6 Qi et al.(2013;2014) WDUDIOQGDQ X\JXODQDQ GHQH\VHO 0DO
setinLQ IL]JNVHO J|VWHULPL

%DVLWOHUWLULOPLO GHQNOHPOHUOH HOGH HGLOF
seti ile ifade edilmektedir.



hcon Mol ek R (4.49)
Zeon Zxadl K kU (4.50)
tsoon T ovv ol U wwdl vy (4.51)
Meon Mo« Xoru (4.52)
Xeeon 1 LUX o34 HM (Z (Zo/my 3 (4.53)

hMON m, h],gir h'm,c;c”)Nm;m g;v StVV VR/. JLU h,vc:/ (4'54)
,gir

%X GHQNOHPOHUGHQ QHPOL KDYDQOQ YH VOYO NXL

t hn,gON h ,IJ%, |
h e
won C Cnh thfbl

p.ss

(4.55)

A 662324 1127.1X_,, 7985, 21534 ,  1663%2, (4.56)
B 45751 14.692X ., 63.07226 | ,,138.082 _ .|06%69 (4.57)

C  0.000809689 0.021814§ ., 0.13618%, 5, 0.320988 _ .@2BBX' (4.58)

B B® 4C A hg,

fecon 2C

(4.59)

'HQH\OHUGHQ HOGH HGLOHQ YHULOHUH GD\DQDUD
GR+XVDO UHJUHV\RQ D|N) WoH FLLUNXO@OH\@ BIO@OLN ND W)

10 flug gl o Z e g m, " TP ISON 0,002 10,0202 ¥ (4.60)
Klr,h hwi, P’ngi, 0,547 K378
0,195 0,35 00619 10.07 A Q977 0,0854
00829 |g Nl — m /m T HILONT 00032 10,0248 ¥ g g1y
klr,w 0,009 0,0441
tss gir G gir| h, gir e gir kt2375
0,304 0,394 ~ 0,754
0,115 hn,gir rLygir h, gir Z e, gir I’f' SZ OOKP]- / + tSS gir t(;, gir (462)
rts 0,261 0,759
rrt)é857 rn(;/ m, | gs gir t(; gil kP,GOZ tss gir tQ 9i’|
0,987 0,77 0838 0,125
27,061 1000 .. Z .. A M HY® 0,196 0,28 (4.63)
rég,h 1,532 0,0038 0.012 A01368 0 '
|hn,gir he,gir |tss gir tg gir| n’]ss' O RF NOQ)V
0,728 0844 5 001 10,0691 (NG324 00242 (pas
461219 1000 e, gir Z h, gir m@ m nis Iﬁl SS]ON / * M (464)
/;!g,w 1,332 0,0168
|h1,gir he gir| | S, gir tg gir|



0,794 0,896 0,0032

0’0554|h1’9" h?:g"| 50252 1552 0,118 m, h}' tssgir tggif (465)

reg, t 0,636 1,07 o
v 1000,y Z oy R ¢ OKE OREW  [tsor toa

\ XNDUOGD J|[VWHULOHQ GR+UXVDO ROPD\DQ GHQNC
VR+XWPDO® LNOLPOHQGLUPH VLVWHPLQ GLQDPI
LQFHOHQHELOLU .KDQ DQG 6XOVRQD EXKDU
VR+XWHWDIHP DOPD LNOLPOHQGLUPH VLVWHPLQL VD
ER\XWOX ELU o|]*P \|[QWHPL |QHUPLGWLU 6LVW
JHUOHNOHUWLUHFHN NOVPOQ IL]JLNVHO PRGHOL ul
EDVLWOHGWLUPHN 1O QG®H BEXW R Q XYIDPMXD YMP D D + O C
PDWHPDWLNVHO VRQX00ODU HOGH HGLOPH\H oDOOG(

e, gir tss gir [ gill

Sogutucu su ¢ikis

Derisik s1v1
kurutucu giris

Rejeneratorden
%\1 kurutucu

Nemli hava giris|

Nemli hava
cikis

Sogutucu(su giris

4

Seyreltik s1v1
kurutucu

Siv1 kurutucu
havuzu

UHMNL1® Khanand Sulsona(1998) WDUDIOQGDQ |QHULOHQ LOWHQ VR+XW
modeli

6DPDQ DQG $OL]DGHK o\M PRID IEXQE B Q EFQHUL
\|QWHPL |QHUHQ GHQNOHP WDNOPOQGD KDYDQO
YH VR+XWXFX DNOUNDQOQ HQWDOSLVLQGHNL GH=+L1

NTU, 1§ =@
% DX hh ha h z e rez ]E@hfg « (466)
V‘\f DNXTli‘:% Lz (4.67)
L - NTU[;X ot (4.68)
W

ss buh

denklemleri ile ifade edilir. Bu denklemlerde



NTU, RA Nty B ALw o B (4.69)

r‘nnCp,h hfg nl;s Q Cp,h

ile ifade edilmektedir.



Wy oown
—% 0 4.70
i X Ciwz ( )
Kontrol hacmindeki toplam enerji dengesi ise
h, _wh  wmh
s 4.71
s W T XV G A (4.71)
Dz
c == 4.72
1 DOx (4.72)

GHQNOHPOHUL LOH J|VWHULOLU

42260Y0O ILOP WDEDNDVO NDOOQOO+O0Q0O GLNND

%X PRGHOGH G*]JeQ GD+00POU VOYO NXUXWXF
HWNLQ URO R\QD\DQ YH \|QHWLFL GHQNOHPOHUL C
oDSUD] DNOUOO LoWHQ oWREX VOR/MWNP INOX@ XWAHXV
ELUOHuUWLULOPLO OVO YH NeWOH WUDQVIHULQL PI
\|QWHP |QHUPLUOHUGLU UuOHNLO HGH WDQOPOL
YHULOPLUWLU

i
/7)Y 2
A I &
777
N %4577 g
N ¥ '.‘t%/// ~
= | SV A ’
o V77
(=0 '// 7
F~ 7z é//z
¥ %4 Z Nemli hava akis yonii
s’
Y2
te |X
A 4

S1v1 kurutucu akis yonii

0 HNHLI® Park et al(1994)tarsf OQGDQ |QHULOHQ *0 ER\XWOX PDWHPDWLI
NRQWURO KDFPLQLQ GHPDWLN GL\DJUDPO

d|]*P*Q EDVLWOL=+LQL VD+ODPDN LoLQ OoHUGULWOL Y
YDUVD\OPODUOQ WHPHOOHUL DubD+OGDNO JLELGLU



% $NOUOQ ODPLQDU YH\KNDPHDUH@® ROGX+X YDUVD
% 6LYO NXUXWXFX YH QHPOL KDYDQOQ WHPRIL]L

% 60YO NXHXMRPOXL KDYD DUD\+]*QGH WHUPDO
|QJ|U<OP-GW-U

% 60YO NXUXWXFX ILOP DUD\*]H\LQGHNL KO] JUD

% 60YO NXUXWXFXQOHK) EPROD EDYDWD WDP JHOLU
IDU] HGLOPLUWLU

<XNDUOGDNL NDEXOOHU J|] |Q*QH DOOQDUDN VOY
denklemler

Vi
0 ¢ Py (4.73)
% le ¢
T w2T
u— D —= (4.74)
X Cwy?
¢ WX
u—= D —— 4.75
% X Ss§ waf ( )
GHNOLQGH vVOUDODQPOUWOU 1HPOL KDYD DNOuUO L«
o ¥ P W, (4.76)
X Wyl
2
y 1 p W 4.77)
v Wy
2
g, o o W Ko (4.78)
z " wyl

GHQNOHP VHWOHUL LOH J|VWIhéU\IL~@a961-IMWHGIQGBIKC
HQHUML YH N*WOH GHQJHVL DuD+OGDNL GHQNOHPO

wX

X
D .2 yp Yl (4.79)
Ty T wy,

w T wX

e g h o yp Yo (4.80)
% W, W VY



\ XNDUOGD WDQOPODQDQ ER\XWOX GHQNOHPOHL
o/]]*P HOGH HGLOPLGUWLU $0OL HW DO SDUDO
KDJOuoDQPOuU voyo NXUXWXEXOX QHP DOO
matHPDWLNVHO RODUDN PRGHOHPHN LoLQ GHQNOHP
LoLQH OVvO WUDQVIHUL \¢]H\LQL YH HWNLQOL=*LC
HNOHQPLUWOU 1+PHULN oONWOODU SDUDOHO DNC
VR+XWPD SURYV kENdeQrie@lanWeteb Wrosesten daha etkili ve verimli
ROGX+XQX J[VWHUPLUWLU ¢gQHULOHQ PDWHPDWLN\
|IQH VeU*OHQ PRGHOH EHQ]JHUOLN JJVWHUPHNWH ILC
RODQ HWNLOHULQL GH \RNO V®\MHIP DN WD XD O DME
GHQNOHPOHU VOUD\OD DUubD+OGDNL JLELGLU

1HPOL KDYD LoLQ N WOH YH PRPHQWXP GHQNOHPO

(@)

(4.81)

W,
wy’

< |8 §L§

R (4.82)

UHNOLQGHQGLU 1HPOL KDYD LoLQ |[QHULOHQ HQHU

2
TR R

X© Wy

(4.83)
JIVWHULOLU 1HPOL KDYDQOQ GLI*]\RQ GHQNHPL

u—>> D wZ ,§

x Y. . (4.84)

LOH LIDGH HGLOLU 60YO NXUXWXFX LoLQ N<WOH
GHQNOHPOHUL LVH Dub+-O0GD vOUDODQPOUWOU

e Y (4.85)
W
Wu,§
9 U, = PO (4.86)
Yo
§ T w wT
e T WS k. ¢ 4.87
(&p,h ((gt; W 1 WV ©tk dd yW ( )



C w?C8§
u— D - 4.88
c X h Wy2 @ ( )

3DUDOHO DNOU G+*]HQ LoLQ VOQOU NRuxXxoobuO LVH

Th Th,gir’ 4 %gir Y X 0 ve 0 y d I4 (489)
T T4 C G Y x 0 ve¢ yd G (4.90)
W W oo A o v y=0wedx H (4.91)
W w yw

W i}
U, U, W‘? oT T, Z., Xy ¢ ve 0dx dH (4.92)

ile ifade edilebilir. Bu denklemlerd& termodinamik denge halindeki mutlak
QHP PLNWDUO RODUDN DGODQGOUOGBOOU YH DuD+0
Handbook Fundamentals, 1988).

Z 0.62185_ o _ (4.93)

top buh

6OYO NXUXWXFXQXQ EXKDU EDVOQFO 5DKPDK HW

P.. P10 0828 1.496C x(re—‘m)-§ (4.94)
‘ ' 350 ¢
\C .
u 00 T T,, — 0 Y y ,G, ve&GdxdH (4.95)

6 GO N X U-XQUPFRXL KDYD DUD\+]H\LQGHNL HQHUML GHQ.

W, .

k2 ph¥E k% vy W ve axdH (4.96)
W W yw
YH NeWOH GHQJHVL

whﬂy pgw;“iy Yy .G ve dxdH (4.97)

GHQNHPOHUL LOH LIDGH HGLOPLGUWLU 1HROLQKDY
IQHULOHQ PRPHQWXP GHQNOHPOHULQLQ DQDOLWLN

1
2R

5|8

U, Y Uy G y? (4.98)



s

u.(y) ¢ Gy ¥..6G, (4.99)

2

©Q

denklemiOH J|VWIHHPIOOL KDYDQOQ EDVOQo GelePe YH
DuD+OGDNL GHQNOHPOHUOH LIDGH HGLOPLGUWLU

ﬂ 3 huara & hrnh
W

4.100
& 2. (4109
3 @1/3
G n;; 3 (4.101)
$OL HW DO WHNUDU \ XNDUOGD |QHUGLP

WHUWLSOL ELU NXUXWXFXGD QHPOL KDYD LOH &X
NXUXWXFX DWDWAHQGPWDHOWUDQVIHULQL PDWHPD
oDOOuUPOUODUGOU UHNLO HGD |QHULOHQ Ge]H(
1+PHULN VRQXoODUD GD\DQDUDN HOGH HGLOHQ

5H\QROGV VvD\OODUOQOQ QHP BEBPIDNYH \ MRG B WHPADN
J|]JOHPOHQPLUWLU

Icine kiiciik parcaciklar WD ‘

dahil edilmis ¢ ¢ v v «

s1v1 kurutucu & i
Y.V v vl 1| R

F‘" Nemli hava

PN

|l
S

<—

\yd<—|
| l‘
5, b [& ¥ je3,
UHNLO $0OL HW DO PRGHOLQLQ GHPDWLN J|VW
OHVTXLWD HW DO LOWHQ VR+XWPDOO® V(

PDWHPDWLNVHO RODUDN o|]*P+ LoLQDHUGDWNOGDEDYV
NXUXWXFX ILOP NDOOQOO+O GLNNDWH DOOQDUDN



UHNLO YH OHNLO fGH JIVWHULOPHNWGLU 0D\
LoLQ NDEXO HGLOHQ YDUVD\OPODU DUb+0GD VOUD(

¥, 'XYDU VOFDWONDGBEXODEGLOPLUWLU

% /IDPLQDU DNOU NDEXO HGLOPLUO YH VOYO NXU
JHOLGPLGU NRUXOODU ROXUWX=+X IDU] HGLOPLUGW

¥4 THUPRIL]JLNVHO |[JHOOLNOHU NRQWURO KDFPL E

% 60YO NXUXWXFX YH QHPOL KDMdlinBrailodédy® G D N L
ROXUWX+X |QJ|UsOPUW-U

% gGOHP KDYDVO LGHDO JD] RODUDN NDEXO HGL

% 60YO NXUXWXFX\D KDYD WDUDIOQGDQ ND\PD
HGLOPLUWLU

% )LOP WDEDNDVO VDELW NDEXO HGLOPLUWLU

% =OW \|QGHNL KO] GH+LULPOHUL LKPDO HGLOPLI



Sivi kurutucu

7
7
7z
7
Z
7
7
Z
%
2
7
Z|
A
Z
7
7
Z
Z
Z
7
Z
2z
7
%
f
Z
A
7
7
7
Z
%
2
2
7z
Z
7
Z
?
Z
7
7
7
2
2
2
2
Z
7
Z
Z

Nemli
hava

OHNLO OHVTXLWDUDNOIBDQ |QHULOHQ PRGHOLQ GHPDWLYH

Sogutucu su Sogutucu su

Araylizey -
y Simetri gizgisi

Okanal

UHMLO . XUXWXFX LoLQGHNL NDQDOODUOQ GHWD\0O J|



dﬂg Jg 0 (4.102)
Wy
T w3T
PR, S (4.103)
Ve (‘f/CPvQ WV
X pWXe (4.104)
u —— —_— .
% X GWyZ
UHNOLQGHGLU 1HPOL KDYD LoLQ ROXUWXUXODQ \|Q
. Fg"%“h (4.105)
X wy?
g K W, (4.106)
W qcp,h W
X, wX
u D, —& 4.107
h X hWy2 ( )
LOH LIDGH HGLOPHNWHGLU %X GHQNOHPOHUL VD=0
Ts ngir' Th Thgir’ Xd xd,gir Y X ‘ (4108)
\C, .
T Tow W 0, uu 0 Y vy (4.109)
\Mg ..
T T u oy, Xh=><e,v 0 Y y @G (4.110)
Wog, W oo o Wy oy g (4.112)
W w yw y w

GHQNOHPOHUL LOHEOMWAWHNXUGMWEKNFWEBQUNDQDO NDC
profili

U, % %Z (4.112)

UHNOLQGHGLU %LULP NDQDO JHQLUOL=+L IlkoLQ RC
denklemi ise

m 3 (udy (4.113)



JLELGLU 6+UHNOLOLN GHQNOHPLQGHQ HOGH) HGLO'
yaUGOP\OD VOYO NXUXWXFXQXQ ILOP NDOOQOO=+0

3m 8"
G Tht (4.114)
o
YH KO] SURILOL
3 §
u %2y Y (4.115)
2y G ¢
1HPOL KDYDQOQ KO] SURILOL LVH PRPHQWOP YH Ve
%nal
m, 2 3 (u.dy (4.119
¢
dpl 1 a
u, uz; &_e E yZ <;2 Gkanal y(_(| (4117)
d u )
d—p 3p ¢ LS (4.118)
X (,; kgal 2 h Ug Gkanal Q('

$UD\+]H\GHML HQHUML YH N+WOH G HiQahkiémleBeiD 0 G

ifade edilmektedir.

17 T, wX
K, Wq kh_;;v {Dyhy, ;'\‘ (4.119)
.S W
¢ Q_yg UhDhW_yh (4.120

1HPOL KDYD YH VOYO NXUXWXFX DUD\e]H\LQGHNIL
LOHULVLQGHNL GHQJH N*WOHVHO RUDQO

18.0153,,
° 28.964%,, 10.949_

(4.121)

GHQNOHPL LOH LIDGH HGIROCLWU ¥RNQIDXO GDWN & H@

X\JXODQDUDN GLVNWUHWL]H HGLOLU UOHNLO M
\HGL Ge++P QRNWDVOQD YH QHPOL KDYD LVH NO
HGLOPLUWLU 'DL YH =KDQJ \X N D WAGG IV MEDQ@A

\|QHWLFL GHQNOHPOHUL X\JXOD\DUDN QHP DOOFO
ND+OWWDQ ROXUDQ ELU LNOLPOHQGLUPH VLVWEF
WDVDUODQDQ VLVWHPLQ GHPDWL+LQL JJVWHUPHNW



Plaka duvan Arayiizey Simetri ¢izgisi i

/!
» [ ] [ ] - - [ ] *® & @ .Sl%i. L ] -»
1/

UHMLO 1«PHULN o|]*FULOH® |QH+P PRGHOL ILILNVHO J|VWH

R,

1s1tict rejenerator
|

PV ANFANT AN

151
degistiric

.su banyosu

151 degistirici // | [
_— su piskiirtiici

8 fan

kurutuc \ petek kagit

0 H N L ODai and Zhang2004)1OQ GHQH\OHULQGH NX00ODQGO+0O vOYOD NX



'H+LOUHQ ILOP NDOOQOONODUOQO GLN
matematiksel modeller

Pengand Pan (2 Geu*N DNOU NRUXOODUOQGD VvOYO
VLVWHPOHULQGHNL ]DPDQD ED+0OO OVO YH NeWOH
RUWDODPD KDFLPVHO EHQ]JHULP \|QWHPLQL X\JXO
WULHWLOHQ JOLNRO NXOWHIQ OMEO@PYH EU G WY ENXOX (

YH UHNLO GHQH\OHULQ \DSO0OGO+0 G+]HQH=
GHWD\OO RODUDN DoONODPDNWDGOU ODWHPDWL
VeUsOHQ YDUVD\OPODU DuD+OGD VOUDODQPOUWOU

% Tek boyutlu zaman&E D+00 OVO YH NeWOH WUDQVIHUL X

% 'ROJXOX \DWDN LOLQGHNL QHPOL KDYD KO]0OQ
|QJ|UsOP-UW-U

% 1HPOL KDYD YH VOYO NXUXWXFX DUDVOQGD Gl
DNOUNDQ DUDVOQGD VX EXKDUO NRIQW DOPWIDW AE

% 60YO NXUXWXFX ILOP WDEDNDVOQOQ 1XVVHOW
NRGUXOODUGD KHUKDQJL ELU WDUGUPD NRUGXOXQX

% 60YO NXUXWXFX YH GROJX PDOJHPHVLQLQ W
HGLOPLUWLU

<XNDUOGDNL +NREWXONQGIR QHPOL KDYDQOQ GLI
gibidir.

A L wnwg
_ — = r 4,122
W XV waeﬁ X @\l h ( )

Enerji denklemi

H O T w w
W h~phln h'lﬂCHwTh W khetkﬂg heS T, T (4.123)
W W XW S Xew
VR+XWXFX VX GLI*]\RQ GHQNOHPL
f w
H oh S yp W8 (4.124)
W WV XW X @v



vOYO YH NDWO HQHUML GHQJHVL GHQNOHPL
/c_iél dépp,dolvv ss/_/sg:gss-r dz{ w ss’L’lssC l‘{s

t WX (4.125)
w w, 8§ .
k o2 h ST T r
X dol, etk WX © dol dol h W Q 51

denklem setleri ile ifade edilir.

T;m, ¢°c Test bolgesi \
= Valf
Dolgulu yatak e
pitot tiip =]
.
1
| ppeossm e oAy et Fdee iyt et ey e A ey (o J _,!
Veri depolama Pompa
sistemi
SRy O l
Klima odas1 / X AN
2 L N Manometre \y
Koriik (blower) (N
X Gikis
R (;1k1§ = = “voltaj
voltajr ayarlanabilir
* ayarlanabilir transformer
transformer / \
Derisik s1v1 kurutucu tank:

Seyreltik s1v1 kurutucu
tanki

U H MRDOPengandPan(2009)10Q GOHHAWH. QGH NXOODQGO+O WHVW (

S1vi kurutucu
G, T We 4 1
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U

@ ﬁ Nemli hava
Gy Ty oy

UHMLO7HVW E|O+*Pe YH NRRUGLQDW VLVWHPL



LOH LIDGH HGLOPHNWHGLU <XNDUOGD WDQOPOL
0/]*OG+++QGH Q+PHULN VRQX0oODUOQ GHRMHEXHR )

J|JUsOP«UW+U 'LD] LNOLPOHQGLUPH VHWLQGH
QHP DOOFOGDNL OVO YH NeWOH WUDQVIHULQL VD\(
ELU o|]*P |QHUPLGOWLU OHVTXLWD HW DO WD

of*P+ VD+ODPDN LoLQ NXOODQOOPOUWOU dHUGULW
o|]*P*Q EDVLWOLO=+L VD+ODQPOUWOU +XHIIHG HW
LoLQ EDVLWOHUWLULOPLG ELU GHQNOHP WDNOPO |
diskretize edHQ NOVPL GLIHUDQVL\HO GHQNOHPOHU o]]
ED+OO NDODUDN ILOP NDOOQOO+0O KLGUROLN \DU(
oDOOUPD SDUDPHWUHOHUL KHVDSODQPOuUWOU



6,9, .85878&8/$5,1 )o=0.6(/ 9( 7(502)8=0.6(
g=(//2./(50

6 & ducular

60YDO NXUXWXFXOX o/|]]JHOWLOHULQ VDQD\L YH H
EXOXQPDNWDGOU @gNOLPOHQGLUPH VLVWHPOHUL Y
JUQHNOHUL DUDVOQGD VOUDODQDELOLU WeEKeo|]HC
HWNL \DUDWDFDN GHNLOGH NHQGLQH \HU EXOPXU I
SURVHVOHUGH VDODPXUD RODUDN NXOODQOOPO
NXOODQOPOQOQ \D\IJOQODUPDVO\OD RUWDP KDYD\
GeUPHVLQL PHOHH@OBQuOOPOUWOU %|[\OHFH JHO
VLVWHPOHULQGHNL |Q OVOWPD SURVHVLQLQ JHUHN
GD J|]JOH J|U+O+U ELU HQHUML WDVDUUXIX VD+ODQD

$ERUELV\RQOX VLVWHPOHUGH NXOODQ&ODQ \
ND\QDNODUGDQ PH\GDQD JHOPHNWHGLU 1HP DOC
\D GD G+0U*Q+OHQ DUDUWOUPD YH JHOLUWLUPH oC
oDOOUPDODU NDSVDPOQGD NXOODQOODQ \DSD\ P
\DSOVOQO ERIPMNWD YBOWXDED+-000+O0QD ROXPVX
VHEHSWHQ J+Q+<P+] DUDUWOUPD YH JHOLUWLPH oDO¢
GR+DO o|]JHOWL NDUOuUOPODUO \D GD EXQD EH
edilmektedir (Conde, 2004).

1HP DOPDOHQGNOWRROVLVWHPOHULQGH VOYO NX
|JTHOOLNOHUL VLVWHP SHUIRUPDQVO «JHULQGH NU
\¢]H\LQGHNL VOYO EXKDU EDVOQFO NXUXWPD SHUII
%XQD ED+OO RODUDN Ge-uVYK YEOX KXW XBDX/FOXXOPD LS
VLVWHPOHULQGH NXooDQOOPDVO GDKD L\L VRQXo
GeusN VOFDNOON YH \eNVHN NRQVDQWUDV\RQOX R
QHP DOPD SURVHVLQH ROXPOX \DQVOPDNWDGOU /L

gN@OHQGLUPH VLVWHPOHULQGH RUWDP KDYDVO
VOYO NXUXWXFXODU +<]J]HULQH \DSOODQ oDOOUuUPL
|JTHOOLNOHULQLQ DUDuUWOUOOPDVOQD GD\DQPDNW
EDVOQFOQOQ GR-RIXHPIOHQANOLOEHWLQH \R+XQOD



DOPD SURVHVLQLQ SHUIRUPDQVO EX SDUDPHWUHQ]I
o/]]OHWLVL VOYO NXUXWXFXOX VLVWHPOHUH LON
YDNDW WULHWLOHQ JOLNRO YN WHNQR® P DWYO RGN &
NXUXWXFX o|]JHOWL WeUes \HULQL OLW\XP NORU+U
EOUDNPOUWOU $\WWOFD WULHWLOHQ JOLNRO JHKLL
KDYDGDNL RUJDQLN ELOHUHQOHU EX OWDW@YOP ON:
NOVOWODPDNWDGOU )XPR DQG *RVZDPL /L&
EURP«U YHNODYR\XP NORU<U Geit*N ND\QDPD VOFI
SODQD oONPDNWDGOUODU YDNDW EX o|]HOWLOH
sistem performar® QD ROXPVX] \|QGH HWNL HWPHNWHGLUO

<XNDUOGD EHOLUWLOGL=+L ¢JHUH VOYO NXUXW
LiCl, LiBr ve¢# CaCb ROPDN <¢]J]HUH <0 IDUNOO o|]J]HOWL I
o/][HOWLOHULQ IL]JLNVHO |JHOOLNOHUL IjeHtEdriQH GaLP
oDOOUPDODUGD EXOXQXOPXUWXU &RQGHsulu $uU
o/]][HOWLVLQLQ HQ XFX] IDNDW QHP DOPD NDSDVLYV
ROGX+X J|UsOP«UW+U &RQOEMRKRO YH /&B6&O peQ N+ WO
performan®©O DUO DUDUWOUPDFOODU WDUDIOQGDQ \R=+X(
DQG *RVZDPL /L&O NXOODQDQ VOYOD NXUXWXEF
GROJXOX \DWDNOO QHP DOOFO YH UHMHQHUDW]|U
ettikleri deneysel veriler RQXFXQGD /L&O o|J]HOWLVL NXOOI
LNOLPOHQGLUPH VLVWHPLQLQ NRQYHQVL\RQHO VL1
GDKD L\L ROGX=X J|U*OPe«GW-U /L% U o|]JHOWL
absorbsiyonlu bir iklimlendirme sisteminin deneysel WD\OVDO ROD!
LQFHOHQPHVL 3DWQDLN HW DO wDUDIOQGDQ
DO /IL%U o|]JHOWLVL NXOODQOODUDN LGI
NXUXWXFXGD PH\GDQD JHOHQ OVO YH NeW
GH+HUOHQGUUPLBBUIRUPDQV LQGLVL RODUDN WR
NXUXWPD HWNLQOLNOHUL HOH DOOQPOUWOU dDSL
NRUHODV\RQODUO |QHULOPLG YH HOGH HGLOHQ of
J|JOHPOHQPLAWIHQWERNEODHMHQHUDV\RQ SHUIRUPDQC
wDUDIOQGDQ GHWD\OO RODUDN LQFHOHQPLGUWLU
DOOFOGD PH\GDQD JHOHQ OVO YH N«WOH WUDQVI
VLVWHP ¢]JHULQGHQ LNL I9DHUNGA O PD@QWD®D QI USHNM XXX
GHQH\WHO YH WHRULN 0oDOO uPHH®DeGRGEMXHIX QP O i (
o|]]JHOWLOHULQL N+WOH WUDQVIHUL SHUIRUPDQVO
NDUUGOODUWOUOOPOUWOU OHNLO ONGH GEXG®DOXXMWND
EDKVHGLOHQ LNL o|]JHOWLQLQ VOYO NXUXWXFX QH



SHUIRUPDQVOQD HWNLVL YHULOPHNWHGLU 3HQH\ ¢
NRQVDQWUDV\RQX /L%U NRQVDQWUDV\RQX D

20

w
T

/ . 1N .

—a—LiBr

Mutlak nem diigiimii (g/kg)
\

2 3 4
Akas debisi oranlar1 (S/G)

UHRL $NOU GHELOHUL RUDQOQOQ IRQNVL\RQX RODUDN RUWCEL

UOHNLO fGHQ GH DQODUOODFD+0O JLEL 6 * RUDOQ
oboObuPD uDUWODUOQOQ RUWD\D oONPDVOQD ]HP
UHNLO HEAKHLMHQO oDOOUPDGDNL RUWDP KDYD
GH+LULPLQLQ GROJXOX \DWDNOO QHP DOOFOQ
JIVWHULOPHNWHGLU

20

—e— CaCl,
—a— L_iBT

o

Mutlak nem disiimii (g'kg)

0 0.2 0.4 08 08 1
Konum (m)

0 H N2 ®urutucu boyunca CaglYH /L% U0 VOYO NXUXWXFXOX o|]JHOWLO



*|UsOHFAMYIHQHP DOPD SURVHVLQLQ HWNLQOL=+L Qt
HQ \eNVHN ROGX+X VHYL\HGH PDNVLPXP LNHQ QI
WRSODP HWNLQOLN DJDOPDNWDGOU UOHNLO YH ¢
/IL%UY*Q QHP DOPD CN@D$DMANMHMLQL UH GDKD 1D]C
JJU*OPHNWHGLU /IRQJR DQG *DVSHUHOOD
UHMHQHUDW|UGHNL NLP\DVDO QHP DOPD YH
NDUDNWHUL]DV\RQXQX EHOLUOHPHN LoLQ GHQH\VH
H,0, LiCL +H,O ve KCOOH+6X o|]JHOWLOHULQLQ NeWOH WUL
GHQH\VHO VRQX0oODU LOH NDUUOODGW O Yheniioaw O L
KDYDQOQ JLULU R XWODIXN QIKRIXWXFXQXQ VLYWHPH
QHPOL KDMOL@ONRQVDQWQBRORQKDYDQOQ N+ WOMEHC
NXUXWXFEFXQXQ NeWOMHVIE® GMIELNMWOHVHO GHEL GH
RUD@®, BHQH\VHO SDUDPHWUHOHU ROIHNLN EHO tdJ
IDUNOO VOYD (NGt UDHYDX EBt +16,0, KCOOH +H,0) ortam
KDYDVOQOQ PXWODN QHPLQGHNL GH=+LGLPLQ Vi
QHPOL RUWDP KDYDVOQOQ Ne¢eWOHVHO GHELVLQH
VD+ODPDNWDGOU /RQJR DQG *DVSDUHOOD

@T, =243°C W, =73 g/kg T o=23.7°C Xg=40.6% | A T, =254°C W, =9.6 g/kg T¢o=23.7°C X,=39.2% |
T, ~276°C W=119gke T o=23.4°C Xo=402% | g T, =351°C W, =17.1g/kg T o= 24.0°C X4=39.6%

@71, —376°C W,=233g/kg T g=235°C Xg=393%

0
B o |
%: 5 [ ’\\:t __—_*\A\A
i : \\\\n\
S -10 ~
S N o~
| U
3 s | \‘\
B-15 T =
- ISlVl kurutucu =LiCl - Su | \.
ol T
0.1 1.0 10.0

Kiitlesel debi orani (sivi - kurutucu / nemli hava)

Ukl 53 /L&0 VOYO 0o|]JHOWLOHUL LoLQ NeWOHVHO GHEL RUDQOI
PLNWDUO GH+LULPOHUL



@T, =236 ‘c W= 82gkg T ;=23.7°C X,=53.9% | A I 26.4°C W, =11.2¢/kg T o=23.7°C X,=52.8%

T, 356 °C W=1720/ks T ,=237°C X;=524% | @ T, =367°C W =22.80/ke T o=23.7°C X,=51.9%

01
eb [ e——_|
[— | |
é el o LT,
| [ \\\‘ A
35{, - K\ "“-\
Tl S
E | )
_§ \.\\.\ \’
E -15 ~
‘SlVl kurutucu : LiBr - Su | \
b T |
0.1 1.0 10.0

Kiitlesel debi orami (Stv1 kurutucu - Nemli hava)

UHNLO/L%U VOYO 0|]JHOWLOHUL LoLQ N*WOHVHO GHEL RUDQOL
PLNWDU® GH=LULPOHUL

@T, ~226°C W= 8.80/kg T¢,=24.6°C Xg=73.7% | A T, =248°C W,=11.60/kg T¢,=24.8°C X;=74.0%

@ T, ~356°C W=1648/ksg T ;=21.9°C X,=73.1% | W T, ~358°C W,-20.7g/kg T ;=232°C X;=72.8%

3 st S T
fool -
g L

= [ I~
% 15

ﬁ . |SlVl kurutucu : KCOOH - Su

|
| [

20 L

0.1 1.0 10.0
Kiitlesel debi orani (S1v1 kurutucu - Nemli hava)
UHNLO .&22+ VOYO 0o|]JHOWLOHUL LoLQ N*WOHVHO GHEL R

QHP PLNWDUO GH+LGULPOHUL

'HQH\VHO VRQX0oODUGDQ DQODU&HD OB tH.EL JHC
o/]]JHOWLOL VLVWHPOHULQ QHP+B,0RD]HGIW LFOUWPDIQMD



JJUH GDKD EDUDUOOOGOH,0ONe G £H2 o|]HO/MW&OHU
EHOLUWLOL RUDQODUGD NDUOUWOUOUDUDN GDKTE
oboOuPOUODUGOU (OGH HGLOHQ GHQH\IVHO \Y}
performDQVOQOQ |QHULOHQ NDUOUOP o|]JHOWLOHU
JIVWHUPLGWLU /LX HWOD® LiCl +H, 2/ LOAJHOWLOHULQLC
WUDQVIHUL SHUIRUPDQVODUOQO D\QO vOYD NXUX
EDVOQoODUO Lol QN DBUWBODIRDAMDADVYBRNEXQGD O
HWNL\HQ HQ |QHPOL IDNW|UOHUL VOYO NXUXWXFX
YH N*WOH WUDQVIHURGQUWNOEHHOLUTKBPLGOHUGLU
DOPD SURVHVOHUL LoRA\VIHEOODQOGRUDUO® TR Q X
oONDUOPODU HOGH HGLOPLUWLU

% 1HP DOOFOGD JHUOHNOHUHQ NB,UXWPHDOWURNG
NeWOH WUDQVIHUL+%RUIRHPWQVOQ/I@SHUIRUPI
L\L ROGX+X J|UsOPeuW-U

% SHMHQHUDW |UBHD PE\GB @B QHUDV\RQ SURVHVL
LiBr +H,2 o|]JHOWLVLQLQ NeWOH WUDQAHB@UL SH
0/]JHOWLVLQLQ SHUIRUPDQVOQGDQ oRN GDKD EI

% 60YO NXUXWXFXODUOQ WHUPRIL]JLNVHO |]HOOLI
pPURVHVLQH RODQ HWNLOHUL GHWD\O RODUD
\R+XQOX+XQXQ YH OVO NDSDVLWHVLQLQ N+WOF
J|UeOP W «HB,O/Ne8l Br- H,2 o|]JHOWLOHULQLQ D\QO
GH+HUOHULQGH EHQ]NW HUWOMLWLU DIYWHU G IND.

% LICl +H,0 ve LiBr - H,2 NXOODQOODUDN ROXUWXUX
VLVWHPOHULQLQ SHUIRUPDQV NDWVD\OODUO®
ROGX=+X J|UeOP+0GWsU

(UWDV HW DO WRSODP VOY¥OPMXWUWHWEB K
HWNLQ ELU NXUXWPD UHMHQHUDWCRE VSNV I8 V]HOY
NDUOUOPODUOQOQ SHUIRUPDVQODUOQOD GHQH\V
sonucunda LiCl+CaChb VOYO o|JHOWLOHULQLQ KHP Ne<WOF
hem de maliyetlerinin saf LiCtH,O ve CaC} tH,2 o|]JHOWLOHULQH J|
L\L ROGX+X DQODUOOPOUWOU #$BRHWXBW ®QHOW
NDUOUOPODUOQOQ \¢]H\ EXKDU EDVOQFO GH=+HUC
WHUPRGLQDPLN \DONHODDGIIOWP RQHOPDUNDUOUOPOQ YL
GH+HUOHUL GH DQDOLWLN \|QWHPOHUOH HOGH I
oDOOUPDODU &KHQ HW DO YH 7VDL HW
JHUOHNOHUOWLULOPLGWLU /L HW DONXOODQI®Q B BBIK



VOYDO NXUXWXEXODUOQ X\JXQ ELU PDOL\HWOH V¢
|IQHUPLGUOHUGLU gQHULOHQ PRGHOH J|UR ieOYD N
OHYUHGHNL KDYDQ Q@ IIBXIKNBDU DEIDFOGHN L3UHNLOGH W
Etki P_, P (5.1)

cev 3
P a F (5.2)

(5.2) denklemindekiP! sDI VX\XQ EXKDU EDVOQFOQO J|VWF
sembola, LVH VLVWHPGHNL VX\XQ DNWLYDV\RQX NDWYV

Y H GHQNOHPOHULQLQ ELUOHUGLPL\OH
P

Etki —= aN-§F§’ (5.3)
R ©

GHQNOHPL RUWD\D oONDU (+HU VOYO NXUXWXFXQ

HULW LVH GHQNOHPL DuD+OGDNL GHQNOHPH C
. R
Etki 50 a, (5.4)

d

7DQOPODQDQ 3(WNL° GH+HULQLQ WRSODP VvOYO N.
RODUDN VOYO NXUXWXFXQXQ LNOLPOHQGLUPH VLV
bilgi verebilmetedir.

i Po/Pi &,

Maliyet : Maliyet
/L HW DO D\UOFD \DSWO+0 GHQH\OHU VRQ
SeU¢]Oe+eQ+Q NXUXWPD SUR\OHOL@A @ | HOWHNPLODHIPLL=UMDL I
EX ROD\O UOHNLO fGH J|VWHULOHQ UG4HPD

oDOOUPOUODUGOU OUHNLOGH J|U«OGe+++ JLEL QHPOL
\¢]H\LQGHNL S+U+]O¢ E|OJHOHU WDUDIOQGDQ VL
*«]JHULQGHNL VOYDO NXUXWXEX ILOP WDUDIOQGEL
UHNLOGH J|VWHULOHQ GDUER=+D] \D GD ER=XP \
PROHN<«OOHULQLQ \¢]H\ GOuOQD NDoPDVO HQJHOC
HWNLQOL+L DUWPDNWDGOU



Su molekiilleri

o O 0O

Nem alic1

L P
" ylizeyl

__ Sv1
kurutucu
film yiizeyi

JHNLO 3:Us]O¢ \¢]JH\OHUGH JHUOHNOHUHQ VOYO NXUXWPI

52 60YO d|]JHOWLOHULQ 7THUPRGLQDPLNVHO g]H

7HRUL WDEDQOO PHWRWODU NXOODQOODUDN
WHUPRGLQDPLN |[JHIHPIHNNO HOLQLEEB<@H NDGDU ELL
PRGHO |[QHULOVH GH JHUHN oDOOUPD uDUWODUOC
\|[QWHPOHULQLQ HIHNWLI ELU GHNLOGH NXOODQOC
*UHWLOHPHPHVLQH \RO DoPOSWORL]DVHRQLNQW H®I
X\JXODQPDVDO YH GR+UXVDO ROPD\DQ oRN ER\XW
JHOLULPLQGHNL ROXPOX VeUHo EX DODQGD EHOLI
6SDQ %X VD\OVDO PRGHOOHULQ WHPHOLQ
fonksiyonucODUDN WDVDUODQPOU +HOPKROW] HQHUML ¢



%X oHuLW NDUOUOPODUOQ PDWHPDWLNVHO PR
DGOP 7LOQHU 5RWK DQG )ULHQGVX NDWOWhRPO
WHUPRGLQDPLN |JHOOLNOHULIRHUHPRR®D YRNEERW W
ROPD\DQ H=UL X\GXUPD \|QWHPL NXOODQDUDN RO
NOR4MX 0|]JHOWLVLQLQ PDWHPDWLNVHO PRGHOOHQF
oONVD GD VOYO EXKDU GHQJHVL GOuOkK Gbdydel WHU P
YHULOHULQ \HWHUVL]OL+*LQGHQ GROD\O EX GH
VRQXoODQPOUWOU %URZQ HW DO ODMHU HW

*DWHV DQG :RRG ODWHPDWLNVHO PRGHO
JD] ID]OQDXDPAYODQPOG LNL D\WO *LEEV VHUEHVW
GHQNOHPEXKDYV@GHRIHVL E|]OJHVLQL WDQOPODPDN
+HUROG YH .LP DQG ,QIDQWH )HUUHLUD
Lityum-% URP+U V XO Xod|QH @0 WHPDIWLUNVHO ELU PRGH

LiCl-H,2 oLIWL DEVRUEVL\RQOX OHYULPOHUGH
DUDVOQGD ID\GDOO ELU DOWHUQDWLIWLU )DN
PDWHPDWLNVHO PRGHOOHU JHQHOOUNXO®XYO®Q Or
GHQNOHPOHUGHQ WesUHWLOPLGU GHQNOHPOHU ROF
VD+OONOO VRQXoODU YHUPHNWHGLU /LWHUDW-eU(¢
EDVOQo \R+XQOXN |]JeO OVO HQWDOSL YH HQWU]
elde etmeN LoLQ \XNDUOGD WDQOPODQDQ UGHNLOGH W
oRN oDOOUPD EXOXQPDNWDGOU +HOWHQEHUJ
\|QWHP LOH ROXUWXUXODQ YH o|]JHOWL HQWDOSL
WDVDUODQDQ \|QWH P @aHChauWghdriGahoL @atil {20023 HeBY<RIG
YHULOHUH GD\DQDUDN H=+UX X\GXUPD \|QWHPOHL
NXOODQOPD VXQPXUWXU $UGOQGDQ &RQGH \
GHQNOHPOHUOH VOYO 0o|]JHOWLOHUt@ ®&0OWmosdQ d-
KDOLQGHNL EDVOQo GH+HUOHULQL HOGH HWPLGW

/L&O VXOX 0o|]JHOWLOHULQLQ WHUPRGLQDPLN |
VHUEHVW HQHUML WDEDQOO® ELU IRUPXODX&ERQ |QH
HOGH HGLOHQ GHQH\WHO YHULOHULQ KHPHQ k
PHYFXW WH] oDOOUPDVOQGD EX GHQNOHPOHUGHQ |

52.1/L&0 YMOWbQBUeGEHEVML GHQNOHPLQLQ JHO

(OHNWUROLW 0|]HOW LIOGLINIIMR QMH G PRIGQ QWP N N
IRQNVL\RQX DGD+OGDNL G4HNLOGH WDQOPODQPDNWI



0 @ g § wRT 3 1 g, (5.6)

Bu denklemde saf suyun Gibbs serbest enerji fonksiygfjuile denklemdeki

*0eQGH WHULP LVH LGHDO NDUOUPD NDWNOVOQO
fonksiyonu g« YH VRQVX] VDI GXUXPGDNL o|]Hg8W|_ *LE

LVH GHQH\VHO YHULOHUGHQ HOGQ} UMGUOMNHR,EMN LG
IRQNVL\RQODU Dub+0OGD EHOLWULOHQ H+UL X\GXUF

8" p§' x§%?

(5.7)
To pg 1 %

<HQL GHQNOHP IRUPX\OD ELUOLNWH |HN Q LHNGDGHLLN G
SROLQRP IRQNLV\RQX KDOLQH VRNXOPXuU YH Dub=0

g @ 0, WRTIn 1L--§ e (5.8)

X© i1t

*LEEV VHUEHVW HQHUML IRQNVL\RQX WHPHOOL
/L&O YWMOWL HQWDOSLVL HQWURSLVL PRODU KL
WHUPRGLQDPLN oRNOXNODUOQ VD\OVDO LIDGHOI
wbDQbOprPoODQPOUWOU

N

h(T,p.XY @ X1, xRT] 8, (5.9)
i1l

ST,pY 1 x§ VxRIn x§ 1 1Y g3 (5.10)

) Pa— = i i« .
u 1 x© Vi|1’1| |{'4

RT

vT,px 1 x XS W (5.11)
i1
N

Cp(T.pY (@ ¥Gey xR p pl-, (5.12)

i1
<XNDUO GDRQ HWHMHN ONHX O RIDPAODQWDQOPODQPOUWO
isex LOH WHPVLO HGLOPHNWHGLU (+UX X\GXUPDGD
dL]HOJH fGH YHULOPHNWHGLU 6Dl VX\XQ VvOYOD

HQHUML GHQNOHEONOIQ MOF DINWAIN YRIQNVLI\RQX RO
GHQNOHPOHUGHNL JLEL WDQOPODQPOUWOU :DJQH!I
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1, w £ (5.13)
Te Pc
- oa wh (5.14)
N a
s’(T.p RT & | mBi (5.15)
i 2 4
N a
s’ R gln al IS : (n 1B« (5.16)
i 2 4
RT N §
Vil 5 & | m3i (5.17)
P i2  ©
N a
Codu Ra | n(n D3 (5.18)
i 2 4

dLIHOJHHPRGLQDPLN |JHOOLNOHUL MXiVGS HW NHOMAPHONH U GLHN R QD

i n; m; ki 3

1 0 0 0 1,20915 x 16
2 1 0 0 -7,05750

3 2 0 0 1,87439

4 3 0 0 -1,73372 x 10
5 0 1 0 -5,77828 x 10
6 1 1 0 6,52315 x 10
7 2 1 0 -1,4564 x 10"
8 0 0 1 -1,01324 x 16
9 1 0 2 2,86194x 16
10 2 0 3 -3,16725x 16
11 0 0 4 -3,78901 x 16
12 2 0 4 5,29680 x 1b
13 3 0 6 3,37911

14 2 0 7 -9,89664 x 16
15 0 0 10 6,01495 x 10
16 0 0 11 -6,71921 x 10
17 2 0 11 3,42347 x 10
18 2 0 12 -2,90822 x 10
19 1 1 1 -1,34713 x 16
20 2 1 1 8,68565 x 10
21 0 1 2 1,08902

22 1 1 2 -8,20282 x 10
23 2 1 2 1,26456 x 10

ORODU GHUGHEPULQL N*WOHV MO oGiHYWL UPLHPN GHo+iQUD @
denklem izlenebilir.

X Miici

(5.19)
X Mg @ X) Mg,




gUQH=~LQ

11

DuD+OGDNL EHQ]JHULP NXOooDQOOOU

s(w

1

3

Jkg1

X Myjcj

(1 X) Msu J” moll

- PRO WeU*QGHNL *ELUNHQW-WRQH EHN.O

(5.20)

dL]JHOJH6DI VX\XQ VvOYD YH JD] ID] WHUPRGLQDPLN PRGHO]|
NDWVD\OODQG 3D3IQHU D
60YO ID] Gaz faz
N m; g N m; g
0 - 0.0 - - 0.0
1 - - 5.88137x16 - - 5.88137 x16
2 1 0 -9.18938 1 0 -9.18938
3 0 0 -8.33307x16 0 0 -8.33307x14
4 -1 0 1.84228x16 -1 0 1.84228x16
5 2 0 -1.70534x16 2 0 -1.70534x16
6 -3 0 1.05457x16 -3 0 1.05457x16
7 -4 0  -2.94856x16 -4 0 -2.94856x16
8 1 1 1.96926x10 1 1 1.96926x10
9 0 1  -8.68008x 10 0 1 -8.68008x10
10 -1 1 2.25497 -1 1 2.25497
11 2 1 -2.60177 2 1 -2.60177
12 -3 1 1.17349 -3 1 1.17349

5.2.2 LiCl ofJHO W dV & Rto@dinamik |[JHOOLNOH Wiln®4iQ HO Gt

'HQJH KDOLQGHNL §XHKOW LEREX@PX+X o|]HOWL
o/][HOWL GLQDPLN YL]NR]JLWHVL YH o|JJHOWL O6VO
WDUDIOQGDQ |QHULOHQLHNXQOD GROPD IGMHQW O |

5.2.2.1 Dengduhar b DVOQF O

&RQGH WDUDIOQGDQ |QHULOHQ PRGHOGH V
GH+HUOHUL UHIHUDQV GXUXP RODUDN HOH DOPOuU
WHNL NDWVD\OODU LOH ELUOHRGH NEDOMH\ @ ComUDIN

pgbz(W: T)
—pHZO(T) 25f WS (521)
f(w,) A& (5.22)
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r T (5.23)
Te.H,0
S
a 1 02 a 5‘4. b
A2 a T, g ¥,y (5.24)
<_<| ©0 1 i} «;S‘@ 1 »1/4
) w 012
W§$a ~, 0,005
o5 1 1 — K e (525)
%@ « *1

6DI VX\XQ GR\PD EDVOQFO GH+HUOHUL LVH DubD=C
(Saul and Wagner, 1987).

15, A 3 35 4 .5
n P S AWAWAC P Wt AW (5.26)
pC,H20© :1 1 w
wi T (5.27)
Tc,HZO
'"HQNOHP uGD JHOHQ 3% SDUDPHWHUL dL]J]HOJH
dL]JHOJH '"HQJH EXKDU EDVOQFO GH+HUOHUL LolLC¢
& 0,28
GE 4,30
&E 0,60
& 0,21
E 5,10
& 0,49
& 0,362
& -4,75
& -0,40
& 0,03
dL]HOJH '"HQNOHP fGD YHULOHQ $ SDUDPHWUHO
Ao 7,85823(
Ax 1,83991(

Az 11,78110(




13

As 22,67050(
A, 15,939¢
As 1,77516(




UHNLO o/]JHOWL VOFDNOONODUOQOQ o|J]HOWL G
NDUGOODUWOPDOO RODUDN J|[VWHUPHNWHGLU

7,0

—T=290K
-T=300K

Cozelti denge buhar basinci (kPa)

0,1 0,2 03 0,4 0,5 0,6
Ktle orani

UHMIZOH+LUHQ o|]JHOWL VOFDNOONODUOQO Qew|grtetkii L GHQJIH |

d | JHROAKIQ O X + X

&RQGH @ WDUDIOQGDQ o0|]JHOWL \R+XQOX=+X
\R+XQOX+XQD ED+OO RODUDN DuD+OGDNL JLEL WDC

W) oM 08 (5.28)
(oV4 i |0 | 1 W©
'HQNOHP 1GH MWDIOWPD\BDEDE O dL]HOJH TWH Yt
dLJHOJHHQNOHP 1 G E NV D\® OO

E 1,0
E 0,54096¢
E 0,30379:
B 0,10079:

Yol W oo B, 2 ug 27 B rpttie, W3e WS (5.29)

dL]HOJH 1GD GHQNOHPLQGH J|IVWHULOHQ % 1



dL]HOJH IEMIQ BOMPWYB\OO0ODUOD
B; 1,993771843
B, 1,098521160.
Bs 0,509449299
B, 1,761912427
Bs 44,900548026
Bs 723692,261863

UHNLO ! GH GH+-LORADNOPpMOWUOQOQ o|]J]HOWL \I
NDUuubobuwoOudboprPOuwoOu

1450,0 T T T

1400,0
1300,0

1250,0

1200,0

elti yogunlugu (kg/ma)

o4

1100,0

¢

1050,0

i i i
950'00 0,1 0,2 0,3 0,4 0,5 06

Kutle orani

uHNBA|JHOWL VOFDNOONODUOQOQ 0|]]HOWL \R+XQOX=+XQTL

< e {dhsiyonu

6DI VX\XQ \+]H\ WDQVL\RQXQXQ BADQORQBQID
IRUPXODV\RQ DUD-OGDNL JLEL LIDGH HGLOLU &RQ(

GorW, T o )T W owV w2 JF Vew (5.30)
= T - (5.31)
c,Hy

Ko V¥ 23581 06251 F 1 ‘7 (5.32)



'HQNOHP HWHNL 1 NDWVD\OODU® dL]HOJH  C

dL]HOJH '"HQNOHP

f{GDNL NDWVDTOODU

2,75711¢
12,01129¢
14,75181¢
2,44320¢
3,14773¢

S

UHNLO GH+LUHQ o|]JHOWL VOFDNOONODUO HWN
GH+HUOHULQLQnBaKtedira LPLQL J|VWH

o
o
~

o
L
2]

uo -
.
~

o
=
w

Cozelti ylizey tansiyonu (N/m)
(=]
o

i i i I i
0’18,0 0,1 0,2 0,3 0,4 0,5 0,6
Kutle orani

GHNLO d|JHOWL VOFDNOONODUOQOQ o|]HOWL \+«JH\ NRQVDQW
NDUGOODUWOUPDOO J|VWHULPL

5.2.2.4 Dinamikvizkozite

/ILW\XP NORU+UT*Q VXOX 0|]]JHOWLOHULQLQ GLQD
DuD+OGDNL IRHWOBIDV\RROODQOOPDNWDGOU &RQG

Kl YT o ok ok

(5.33)



w
Y 108 (5.34)
1 w

dL]HOJH HGH '"HQNOHPNDWYGIODPHOLWEQOPODQP



dL]HOJH '"HQNOHP fWH EHOLUWLOHQ NDWVD\O

0,09048:
1,390262
0,67587¢

0,583511

A W N P

Saf suyun dinamik vizkozitesi (HZOK f& HWGHQ \eNVHN GH+HUOHL
WDUDIOQGDQ |[QHULOHQ GHQNOHPOHUOH DUD=

Ko KT) 2,7 (5.35)

s 38"
KT TO° L HTE (5.36)

i 0 ©

_ 5 6 _ i -8

KT, Uep U 1g T 1 - o (5.37)
i 0j O ©
_ T
- U v (5.38)

647,226K 317,763g m 55,071u 16 Pa ¢
'HQNOHP NL p@eiBWVD\OODUO YH '"HQNOHP 1GD
dL]HOJH YH dL]HOJH 1GD YHULOPHNWHGLU

dL]HOJH "HQNOHP GHNL * PDWULVLQLQ HO

if 0 1 2 3 4 5 6
0 0,51320 0,21517 -0,2818 0,1778 -0,0417 0,0 0,0
1 0,32056 0,73178 -1,0707 0,4605 0,0 i0,01578 0,0
2 0,0 124104 -1,2631 0,2340 0,0 0,0 0,0
3 0,0 147678 0,0 -0,4924 0,1600 0,0 -0,0036
4 i0,77826 0,0 0,0 0,0 0,0 0,0 0,0
5 0,188544 0,0 0,0 0,0 0,0 0,0 0,0

6Dl VX LoLQ fYGHQ Nso*N VOFDN Q@K fDIas@DNL G
|QHULOPHNWHGLU



Ko H,ooUA B~%2 c %% p R E 2% F 8L (539

r 1 (5.40)
228

dL]HOJH "H QN O HiPparametr§lexD N L

H
1,000
0,978197
0,579829

-0,202354

WNPFkO|—

Koo f& VOFDNOONWDNL VDI VX\XQ YLINRJLWHVLC
fGDNL $ ) NDWVD\OODUO dL]HOJH fGH YHUL

dL]HOJH '"HQNOHP HGD NXOODQOODQ SDUDPHWUHOHU

A B C D E F

1,0261862 12481,702 i19510,923 7065,286 {395,561 143922996

—

S

Cozelti dinamik vizkositesi (Pa

UHNLO fGD GH=+LGOHQ o|]]JHOWL VOFDNOONODUOC
E*\eNO*NOHULQH RODQ HWNLOHUL NDUUOODUWOPDC

%02 ! ! ? —T=310K

T=330K

0,020

0,015

0,010

=]

[

[=]

5]
T

0,0000 0.1 0.2 03 0.4 0,5
Kutle orani

UHNLO 'H-LaH@owL VOFDNOONODUO HWNLVL DOWOQGDNL o]]H



ilaid@k DWVD\OVO

/L&O VXOX 0o|]JHOWLOHULQLQ OVO LOHWLP NDWVD
GHQNOHP VHWOHUL DuD+OGDNL J|[VWHULPGH EHOLU

QM. W) Fo(T) R e (5.41)
wu (Joz(T, W
A —cozh 7 5.42
| Miici (642
Lx 0,0108958-0,0117882 (5.43)

YuN D U O Righilerd@@ HMicc /LW\XP NORU<U«Q PROHN<O D=+OlI

WHPVLO HWPHNWHGLU 'HQNOHP VHWOHULQGHQ
NDWVD\OVO VDI VX\XQ G/Obir fodskiydriuBur. B $uyub \O vV O

O LOHWLP NDWVD\OVOQOQ HOGH HGLOPHVL DuD=+
elde edilir (IAPWS, 1998).

Qo ©F ui 0 W, TO (5.44)
- 3 _.8
Qr) TOO LT (5.45)
i 0 ©
J— _ _ _ 2a
¢ Ul Lig Wiexplis |U1,4Sg (5.46)
T, U =io Ly ~Bexp Lgg 1 9’?124
© (5.47)
iy /1 8 17,2 —32 Ls3o®
L2,2/0 1eXp — 10 l(( 5L2,3eXp Lsy]_- —«K
/.|.© - 1 79(4
o— 1 T o1t
JT q Ls 3
d ® | B (5.48)
o 3,5 51

/5

o

T q Ls 3 3




L3 4
/1 2 — ' 3 (5.49)
T 1 Lss
LI 50 U oy 11 (5:50)
647,226K 317,763kg m 1.0W" m™ K

'HQNOHP VHWOHULQGH EDKYODUHOHQ |HPDW ULV LY HHWOU

dLIHOJH 'HQNOHP VHWOHULQGH WDQOPODQDQ / PDWULV!
Li'j i=0 i=1 i=2 i=3
j=0 0,0102811 -0,397070 0,0701309  0,642857

j=1 0,0299621 0400302 00118520  -4,11717
j=2 0,0156146  1,060000  0,0016®37 -6,17937
i=3 -0,00422464 -0,171587  -1,0200 0,00308976
j=4 0,0 2,392190 0,0 0,0822994
j=5 0,0 0,0 0,0 10,0932
UHNLO HGH o|JHOWL OVO LOHWLP NDWVD\OOD

IRQVNL\RQX RODUDN GH=+LULPL JIVWHULOPHNWHGLL

—T=300K
T=325K
—T=350K

o
22
N

o
8,
o

o
8.
(2]

Cozelti 1s1 iletim katsayisi (
Ler )
(o]
=)

k=]
w
N

i i i i
0’58,0 0,1 0,2 0,3 0,4 0,5
Kutle orani

UHMNIDd|JHOWL VOFDNOONODUOQOQ o|]]JHOWL OVDO LOHWLP

523/LW\XP EURP.Uf*Q WHUPRIL]DROHO DJRIOIOULN O

3DWHN DQG .ORPIDU WDUDIOQGDQ |QHUL
X\GXUPD \|QWNROBDQOODUDN KD]JOUODQPOU *LEEV
WHPHOOHQGLULOHUHN ROXUWXUXODQ PRGHOOHU D



Cozelti denge buhar basinci (kPa)

52.3.1d|]JHOWL GHQIHW ERKDU E

3DWHO DQG .ORPIDU WDUDIOQGDQ |[QHULOHQ
HWPHNVDMBQUODQDQ GHQNOHP DGD+OGD YHULOPHNYV

8 b
TX H) T T Lah o4 I (5.51)
i1 Tco
'HQNOHP fGDNL NDWVD\OODU dL]JHOJH TWH (
dL]HOJH "HQNOHP fGHNL H-UL X\GXUPD NDWVD\
[ m; n, ti )
1 3 0 0 -2,41303x16
2 4 5 0 1,91750x10
3 5 6 0 -1,75521x18
4 8 3 0 3,25430x10
5 1 0 1 3,92571x16
6 1 2 1 -2,12626x16
7 4 6 1 1,85127x16
8 6 0 1 1,91216x16
@ ' ' ' L [—T=200K
{ -T =300 K

&
=}

o
[=]

-
[=]

w
[=]

N
[=]

A
o

0 8 i ] i | |
‘0,0 0,1 0,2 0,3 0,4 0,5 0,6
Kutle orani

UHMID'H+LGHQ o|]HOWL VOFDNO GM@DH CE WKINL \EIDYEHNFIO o NBD O W

d[JHOWL \R+XQOX=X

6D VX \R+=XQOX+XQXQ ELU IRQVNL\RQX RODUDN
0|]JOWLOHULQLQ \R=+=XQ0O XN i®HOBIDNHULLERRY PQOPC
and Klomfar, 2006)



2 t;
T8§
gr,y) 1 x Wo c_ﬁ'/ a X" = (5.52)
i1 c©
'"HQNOHP fGH NULWLN VOFDNOON=647,098 KX QO X N

Y H=117873,0 mo/MmM RODUDN ELOLQPHNWHGLU dL]HOJH
verlenmRGHO SDUDPHWUHOHUL OLVWHOHQPLUWLU

dL]HOJH "HQNOHP fGHNL PRGHO SDUDPHWU
i m {; 3
1 1 0 1,746
2 1 6 4,709
6DI V X \R+=XQOX+XQXQ PDWHPDWLNVHO ROI

denklemOHUOH LIDGH HGLOPLUWLU

WhoT Y1 | A = « (5.53)
i1 Tco «
dL]HOJH "HQNOHP fTWH JHOHQ PRGHO SDUDTF
i .
1 1/3  1.99274064
2 213 1.09965342
3 5/3  -0.510839303
4 16/3 -1.75493479
5 43/3  -45.5170352
6 110/3  -6.7469445x10
UHNLO fGH o|]JHOWL VOFDNOONODUOQOQ o]]H

NDUUOODUWOUPDOO ELU UHNLOGH YHULOPHNWHGLL
d|]HRPwWaod O
/ILW\XP %URP+U VXOX 0|]]JHOWLOHULQLQ VDELW EI

KHVDSODPDN LoLQ ROXUWXUXODQ PDWHPDWLNVHC
edilmektedir (Patek and Klomfar, 2006)



8 T §
C. (T, 1 I g 0,4 X' c_=
p(T.X @ XGho0 Cp,ti|1a XDz To

(5.54)

1800,0 T T

- -
w B
=} o
e 2o
=) =}

Iti yogunlugu (kg/nT)

1200,0

ozel

¢

1100,0

1000,0 ===

i i i
900’00 0.1 02 03 0.4 0,5 0,6
Kutle orani

UHNLO 'H+LUHQ o|]JHOWL VOFDNOONODUOQOQ o|JHOWL \R=+X

'"HOQNOHP Co LYW NDI VX\XQ VDELW EDVOQoWDNL

HWPHNWHGLU 'L+HU GH@&RsD22B INDIW R TG-22D K LV H
LOH WDQOPODQPDNWDGOU d|JHOWL |]J-O0 OVOODU(
NDWVD\OODUO LVH dL]JHOJH 1GD VXQXOPDNWDGO

dL]H O JHenklem HWBQOPODQDQ GHQNOHPGHNL PRGEH

ot

a
-1,42094x16
4,04943x16
1,11135x16
2,29980x16
1,34526x16
-1,41010x1G
1,24977x10G
-6,83209x10d

ONOUAWNBR
PRPNW®WWWN|3
NWOWNRK O O|S
MwNOOOOO

6DI VX\XQ VDELW EDVOQoWDNL |]JeO OVvD+GBHMU
GHQNOHP NXOODQOOOU



5 £ J
T§ T st
Como Cpr! Q1 = 3 (5.55)
1 T.© 273.160
dL]HOJH "HQNOHP fGHNL PRGHO NDWVD\OOL
I i i i
1 0 0 1,3801
2 2 2 -295318
3 3 3 318721
4 6 5 -0645473
5 34 0 9,18946x10
UHNLO fWH GH=<LUHQ o|]]JHOWL VOFDNOONODUOQ

NDUHNWHULVWLNOHULQL NDUUOODUWOUOOPDNWDG

4500,0 .

—T=300K

4000,0

3500,0

1 1sisi (J/kg K)

3000,0

U

8 2500,0 1

Cozelti 6zg

2000,0

1500’8 i I 1 | |

Kutle orani

UHNUO)DUNOO o|]HOWL VOFDINOIGNOWU §] H\VO NG VO @IDWNOEREGET

d|]JHOWL HQWDOSL YH HQWURSLVL

di[JHOWL HQWDOSL YH HQWURSLOHUL LoLQ |QHUL
denklemler ile ifade edilmektedir (Patek and Klomfar, 2006)

T. §
o

30
hNTY @ YoM B! 2R 04 X (5.56)
il



T3 @ Wso(D 5! pR 04 R
il

29

T. 8
T T0©

(5.57)

Denklem(5.56) ve (5.57)u G HNN=37548,5 J mal)ve s (5=79,3933 J ma!
KY) JIVWHUNMPOHUL\XQ NULWLN GXUXPGDNL HQWDO

vOUDV O Vol J moPIR'@insinden vermektedir.d L]HO JH

YH dL]H

5.19, Denklem (5.56) ve Denklem (5.50)GH YHULOHQ H+UL X\GXUPD

listelemektedir.

dL]HOJHdenklem

pGHoHQ PRGHO SDUDPHWUHOHUL

[ m; n; t 2]
1 1 0 O 2,27431x19
2 1 1 0 -7,99511x16
3 2 6 0 3,85239x16
4 3 6 0 -1,63940x16
5 6 2 0 -4,22562x16
6 1 0 1 1,13314x10
7 3 0 1 -8,33474x16
8 5 4 1 -1,73833x16
9 4 0 2 6,49763x18
10 5 4 2 3,24552x10
11 5 5 2 -1,34643x16
12 6 5 2 3,99322x16
13 6 6 2 -2,58877x16
14 1 0 3 -1,93046x10
15 2 3 3 2,80616x19
16 2 5 3 -4,04479x16
17 2 7 3 1,45342x16
18 5 0 3 -2,74873x16
19 6 3 3 -4,49743x16
20 7 1 3 -1,21794x16
21 1 0 4 -5,83739x10
22 1 4 4 2,33910x10
23 2 2 4 3,41888x10
24 2 6 4 8,85259x18
25 2 7 4 -1,78731x16
26 3 0 4 7,35179x10G
27 1 0 5 -1,79430x1d
28 1 1 5 1,84261x10
29 1 2 5 -6,24282x10
30 1 3 5 -6,84765x10




dL]HOJH "HQNGHPIHOHQ amBt@IEi0 SDU

[ m n a;

1 1 0 0 1,53091x16
2 1 1 0 -4,52564x16
3 2 6 0 6,98302x16
4 3 6 0 -2,16664x16
5 6 2 0 -1,47533x16
6 1 0 1 8,47012x10G
7 3 0 1 -6,59523x18
8 5 4 1 -2,95331x16
9 1 0 2 9,56314x10
10 2 0 2 -1,88679x10
11 2 4 2 9,31752x18
12 4 0 2 5,78104x18
13 5 4 2 1,38931x16
14 5 5 2 -1,71762x16
15 6 2 2 4,15108x16
16 6 5 2 -5,55647x10
17 1 0 3 -4,23409x16
18 3 4 3 3,05242x1b
19 5 0 3 -1,67620x18
20 6 1 3 1,48283x16
21 1 0 4 3,03055x16G
22 1 2 4 -4,0181%107
23 1 4 4 1,49252x10
24 2 7 4 2,59240x16
25 3 1 4 -1,77421x10
26 1 0 5 -6,99650x106
27 1 1 5 6,05007x1d
28 1 2 5 -1,65228x16
29 1 3 5 1,22966x10

/IL%U VOYO o|]JHOWLVLQLQ WUDQVSRUW Wt

Patterseon and PerdhODQFR WDUDIOQGDQ |QHL
ELOJLVD\DU NRGODUO® HNWH YHULOPHNWHGLU %X
EDKVL JHOHQ WUDQVSRGWN I] HHO/ON NOHWIL. NPHULO O |
LQFHOHQHFHNWLU UHNLO fWH GH+-LUHQ o|]HOW
WDQVL\RQX GH+HUOHULQLQ GH+LULPL YHULOPHNWFH



0,072 . !

0,071+ : : -
20,070_ e [T 2 310K
g:; : : T=330K
5 0,069~ —T=350K
2>
w 3
= ¥ £
5 0,088 : ; . - - -
% ‘ b ; : — ;
[ &
S : :
5.0,067 » i : .
S, 0,066 s

1 | | I 1
0’066,0 01 02 03 0,4 0,5 0,6

Kitle orani

UHNU®)DUNOO o|]HOWL VOFDNO OIN O PHAOWHW N L VR QDXO ®/HD-QHGUDD

UHNLO 'H+LUOHQ o|]]JHOWL VOFDOONODUO HWNLYV
vermektedir.
0,75 1 1 g ! —T=300K
: : : —T=320K
: » —T=340K
£0,70F : ' N
E :
E 0,60 7
O
0‘58,0 0j1 032 0:3 0E4 OJS 0,6

Kutle orani

UHMINI®)DUNOO o|]]JHOWL VOFDNOONODUO HWNLVL DOWOQGEL



5.3 NemliHavan® QHUPRIL]LNVHO g]etelennedHULQLQ 0

XUXWXFX LoLQGHNL QHPOL KDYD YH VvVOYO N.
WUDQVIHULQLQ HWNLQ ELU UHNLOGH JHUOHNOHUHE
|[JTHOOLNOHULQLQ GR+UX ELU UHMNLAQGH (WRGKQYOBLHD R
PRGHO LoLQ GR+UX YH NHVLQ GHQNOHPOHUH LKWL

WHUPRILJLNVHO |JHOOLNOHULQL EHWLPOH\HQ GHQ
Gvozdenak, 2008).

'R\PDPOU QHPOL KDYDQOQ HQWNDIO-SIL MK U X &HLYIDV

EXKDUOQOQ VDKLS ROGX+X HQWDOSL GH+HUOHUL
edilmek istenirse

h hn wh (5.58)

le modHOOHQLU 5HIHUDQV HQWDOSLVL f& VOFDN
DOOQGO+O0QGD EX VOFDNOONWDNL EXKDUODuUPD O
DOWOQGDNL QHPOL YH NXUX KDYDQOQ VDELW EDV

Cpkn 10029 5410° € KJ kgK (5.59)
Cpp 1856 2,010% £ KJ kgK (5.60)

UHNOLQGHGLU 'R\PDPOG QHPOL KDYDQOQ HQWDOSL

h 10029 5410 f t~

(5.61)
Z72500,84 1,856 2,010 t™t~ kI kg

JLELGLU 1HPOL KDYDQOQ []J-O OVOVO Dub+OGDNL

Cpn 10029 5410 f

(5.62)
271,856 2,0710% t~ kI KgK(

1HPOL KDYDQOQ \R+XQ Okenie ifadé ddiduD+OGDNL GH

1 Z P [Pad]
461,56 0,62198 Z {[°C] 273,15

Y [m®/ kg (5.63)



1HPOL KDYDQOQ GLQDPLN

PRGHOOHQPLUWLU

A K
1 )av 2161 1 )va
Z1,61
2
0,5 0,28
. RS 1887
R o 298 «
AV 05
298™
22 1 5
180
&% 5gg0 23"
. RS 2987
Re 18& «
AV 05
22 1 188
290

R 10° 0,40401 0,074587 5,7171 fOT?

29928108 T3 6,25247102 74

T
647,27

YLINR]JLWHVL  LVH

(5.64)

(5.65)

(5.66)

(5.67)

(5.68)

R 10°~

7>@ W>f&@

1HPOL KDYDQOQ OVO LOHWLP NDWVD\OVOQO LIDGH

Ka ky
1 Ay "ZL61 1  An
Z1,61

0,5 ~
Aw 025 25 DAy

0,75 1 g-
o} ARA-188T T LT
Y R 200 961

T

2
0,0181583 0,017762422027 ¢ 010528724727
© T >1 ©T s 1

0.003672487:27

(5.70)

(5.71)

(5.72)



| 239.4
T
1 ==
=
05 2
A 0,25 02 Dy (5.74)
o sl %
N~ 23 5.75
"R 10 ol .79
T
1 2534
En —gs1 (5.76)
1 =
=
ky 2,43714710° 7.8303518 t~ 1,94021 fot2~
(5.77)
2,85943°10% 3 2.61420710% t *
k, 1,74822°10% 7.69127 18 t~ 3,23464 10t%~ 5.78

2 59524°10° t°  3,17650714% t *



6.'(1(<6(/ d$/,00% U$57/$5, 9( '(1(< 'h=(1(62

XUXWPD LUOOHPLPLQLQ HWNLQOL+L YH VeUG-
VLVWHPOHULQ EDUDUOVOQO JIVWHUHQ HQ |QHPOL
SHUIRUPDQVOQO DUUWOUPDN LoLQ HN\«RNOGBRQRUVY
obodbuPDODU \DSOOPOUWOU YH NOVPHQ GH ROVD
\DWDNOO DG\DEDWLN NXUXWXFXODUGDNL OVO Y
VLVWHPOHUH JJUH GDKD ID]JOD ROGX+XQGDQ GROD
lk DUDUWOUPDODU EX G+]HQOHU LoLQ JHUOHNOHC
EHOLUWLOGL=+L JLEL QHPOL KDYD YH VOYO NXUXV
EXKDUODUPD HQHUMLVL VRQXFX RUWD\D oONDQ V
NXUXWPD HWINURBNWHGLGEs YH EX VLVWHPOHU Lol
%X VLVWHPOHU LoLQ |QHULOHQ |QHPOL ELU DO\
VLVWHPOHUGLU goWHQ VR+XWPDOO NXUXWXFX L
SHUIRUPDQVOQO EHOLUOWEQW WHIYWLONYH NNOWBONUX B
* ]JHULQGH \DSOODQ GHQH\VHO YH WHRULN oDOOUuUP
wDudOPOuwOU

7H] oDOOUPDVOQOQ EX E|O+«P*QGH GHQH\VHO
GHQH\WHO HQVWU+PDQODU KDNNOQGBQGNVER\DQHEL
JHQHO RODUDN <0 D\WUO NOVOPGDQ ROXUPDNWDG
GUDUWODQGOUOFO NXUXWXFX YH UHMHQHUDW|U E
E|O+P*QGH VLVWHPH JLUHQ QHPOL KDYD LVWHQHC(
getilerHN  NXUXWXFX\D J|QGHULOLU .XUXWXFXGD
RUDQGD OoHNLOLUNHQ EHOOL ELU PLNWDUGD VR=+X
DOOQDFDNWOU XUXWXFXGDQ VH\UHOWLN ELU
UHMHQHUDW|UGH WHGSHBUHNGHKW LNIXNXKMDXFXGDNL QH
WHNUDU NXOODQOPD KD]JOU KDOH JHOHFHNWLU ¢
KDYD GOU RUWDPD VDOOQDFDNWOU

6OYO NXUXWXFXOX NXUXWPD SURVHVOHULQGH \
GR+UXOWXVXL@RUXWPHIWHWNH |[QHPOL ELU URO R\Q
\D GD VR+XWXFX DNOUNDQ OLWHUDW+.U oDOUGUPDO!
QHPOL KDYD\D oDSUD] RODUDN ERUX LoLQGH DNPDI
VX\X NDQDOODU LoLQGHQVRRDON HGOGYOONX\0
HWNLQOL+L GH+HUOHULQL DUWWOUPD YD]LIHVLQ
VR+XWPD VX\X VX GHSRODUOQGDQ OHNLOHUHN V
UHMHQHUDW|UH VD+ODQDFDN VOFDN VEXQ MWDINW LU H



VD+ODQDFDN VOFDN VX VX GHSRVXQGD WHUPRV\
SRPSD LOH NXUXWXFX LOLQGHNL VLUN*ODV\RQX VD-

%X WH] oDOOUPDVO LoLQ \DSOODQ GHQH\OHUGH
obobudborPbuwodu

- 7THVW Ge]HQH>L JEBIOL tDUWODUOQGDNL QHPC
NXUXWXFX JLULG aDUWODUO HWNLVL DOWOQGD
incelenecektir.

- 60YO NXUXWXFX RODUDN NXOODQOODQ /L&
NDUDNWHULVWL+LQLQ HSRNWY{HNDSWDQROLUQ®
HWNLVLQLQ GH*HUOHQGLULOHFHNWLU

- /L&O VXOX 0o|]]JHOWLVLQLQ QHP DOPD SHUIRUP
DOWOQGD WHVW HGLOHFHNWLU

- $G\DEDWLN NXUXWXPD YH LOoWHQ VR=+XWPD
NDUGOODUWOUPDOO DQDAL]GH+HHNRUXQW PR D LXOHF

6.1 DeneyD* ]HQH-TLMQQPODQPDVO

/IL&O VOYO o|]JHOWLOHULQLQ QHP DOPD NDSDV
VR+XWPDOO NXUXWXPD VLVWHPOHULQ SHUIRUPDQV
GHQH\ VHWLQLQ OHMINWON JIGWHYHPIHUDOHN GHQH\

fGH YHULOPLUOWLU 7HVW G+]HQH+LQGH +0 IDUNC
/IL&O VOYO o|]JHOWLVL VR+XWPD VX\X YH QHPOL KD
/IL&O VOYO o|]JHOWLVL NXOOWQGJPQ#HWOWG HI HN\NKLGDO L
o/]][HOWLVL JIJIVWHULOPHNWHGLU 1HPQL K DD LANMHMO (
VR+XWPD VX\X oDOOH&IPD YOF®RMNDOO6DLVWHPH JLUHQ
LVWHQHQ GH+HUOHUH GDUWODQ®OUWO OPNRAE XWR/IV
VX EDQ\RVX WDUDIOQGDQ JHUOHNOHUWLULOPLUGWL
QHPOL KDYD LVWHQHQ UOHNLOGH NXUXWXFEX\D U
VX EDQ\RVXQXQ ELU J|VWHULPL YHULOPHMNWHGLU
ND+OW SHWHNOH NDSODQPOUWOU UHNLO TWH
JIVWHULPL VXQXOPDNWDGOU XUXWXFX\D J|QGHL
\HWHUOL GH+LOVH VLVWHPL NDSVD\DQ NDVD «]HL
1IOVIOVEO\DDGIOVWHQHQ JLULG aDUWODUO HOGH HG



DoOODQ GHOLN GH=LU4LN WONDoODU \DUGOPO\OD L
$\UOFD KHU GHQH\GHQ |QFH NDVD <+<J]HULQGHNL
PDOJHPHOHUL SDPXNPA\ODQUANO\FU® UHNLOGH

KDYD\OD HWNLOHUGLP PLQLPXP VHYL\H\H LQGLUJHQF

1HPOL KDYDQOQ uDUWODQGOUOFOGDQ VRQUDN
LOLQGHNL QHP PLNWDUO NXUXWXFXGDNL /L&O VXO
UHMHQHUDW|UH J|QGHULOPHNWHGLU (JH hQYHUL
IDERUDWXDUOYTQGD EXOXQDQ OVO SRPSDVOQGDQ
oONOuU VOFDNOO=+0O f&Y\H D\bDUoDQPOuwoOU ,vO
VOFDNOO+0 \HGWHULOL W HHNHGH fWH J|VWHULOHQ
GH+HUOHUL LVWHQHQ VHYL\H\H JHWLULOPLGWLU
\DUGOPO\OD VOFDNOON NRQWROe+ \DSOODQ VX GH
ERUXODU LOH ED-+GREPWD O YWHODQPH GNXUXW XF
GHSRODUO UOHNLO PP DO+«PLQ\XP VDFGDQ \I
RODUDN WDVDUODQPOUWOU 'HSORDUOQ <]JHUL oH
VHYL\H\H LQGLUPHN LoLQ \DOOWOP PH3O JHP+QGHOIH
VDQWULI*M SRPSDODU U0OHNLO \DUGOPO\OD C
VX\XQXQ GHELVL YDQDODU \DUGOPO\OD NRQWURDO
GHEL |OoHU URWDPHWUH LOH NXUXWXFX\D J|QG
KurutucuyaJ|QGHULOHQ VR=XWPD VX\X OVO GH=LULWL
o|]JHOWL KD]JQHVLQGHRQ +STOLN SRPSD \DUGOPO\
GUDUWODQGOUOFOGDQ JHOHQ QHPOL KDYD LOH WHI
KDYD VR+XWPDNVXI\XWXHE X DYDVOQGDNL OVO YH N
KDOH JHOPHNWHGLU 6R+XWPD VX\XQD PDUX] EOU
\¢]H\ VOFDNOO+OQGD ELU PLNWDU D]DOPD PH\GDQD
\e]H\ EXKDU EDVOQFOQO G-« HFHNWIOHUBFI&BENLE
QHPOL KDYDQOQ VOYO NXUXWXFX LOH GHQJH KD«
PLNWDUO G&+BUIOGHHEAN YH QHPOL KDYD LOH VOYO
WUDQVIHUL PLNWDUOQO DUWWOUD F D ékwar@epoyaX U X W .
JLUHFHN QHPOL KDYD LOH WHPDV KDOLQGHNL
ROGX+XQGDQ VH\UHOPLG o|]]JHOWL GHSRVXQD J]C
JJIQGHULOLFHNWLU 1HPL EHOOL ELU VHYL\H\H LQG
tekrar nemelGLULOHUHN GO0 RUWDPD DWOODFDNWOU
PLNWDUOQO |OoPHN LoLQ QHP YH VOFDNOON |O
JJUsQWHOHPHN LoLQ LVH OHNLO f GH J|[VWHULO
ID\GDODQOOPOUWOU 6RKMWXFXDIUNMIX YH WONOWINXOF
WHUPRNXSOODU UOHNLO WDUDIOQGDQ |Oo0+OF



WDUDIOQGDQ EX GH+HUOHU J|U*QW+sOHQPLUWLU F
DJDOPOUG SURVHV KDYDVO VH\UHOW LRirudHi®@WL KI
WHPDVD JHoHU 7HPDV KDOLQGHNL VOYO NXUXWXF:
WUDQVIHUL PH\GDQD JHOLU %XQXQ VRQXFXQGD

PLNWDUO SURVHV KDYDVOQD WUDQVIHU HGLOLU

o|]]BWLVL NXUXWPD LUOHPL LoLQ WHNUDU NXOODQ
JJQGHULOLU YH VOYO NXUXWXFX GHYLU GDLPL WD
OVOWPD VX\X NXUXWPD SURVHVLQGH ROGX=+X JLE
\DUGOPO\OD |UMHROOBPODW 5HMHQHUDW|UH \ROOL
SURVHVLQLQ WDP JOWWO ELU GHNLOGH VOYO NXU
YHULOPHVLQL NROD\ODuUWOUOU ,VOWPD VX\X VO
\+]H\LQGHNL VX EXKDUOWDQQIHWHP ®R &XD\OM\DP VN W
GHQH\ G*]HQH+*LQGH SRPSDODPD VLVWHPLQLQ HW

OvOwPD VX\X VOFDNOO=+0 f& RODUDN EHOLUO
oONWONWDQ VRQUD GOU RUWDPD VDOSNGRFDNW/(
VLUN*ODV\RQX UOHNLO fWH J|VWHULOHQ FP

VD+ODQPOUWOU +DYDQOQ KO]O6O DQHPRPWHUH LOH
JIVWHULOHQ ELU YROWDM UHJXODW|U« \DUGOPO\OD

UHNLO 1GD [ [ WODUEREDNL KHP UHMHQ
DEVRUEVL\RQ SURVHVOHULQGH NXOODQOODQ (
YHULOPHNWHGLU *|UsOGe+e+ ¢«]JHUH OVO YH NeWOH ¢
O/][HOWLOHULQLQ DOLP«Q\XP \¢]H\OHUf ejkildliLQGH
PLQLPXPD LQGLUJHPHN LoLQ HSRNVL NDSODPD LO
EDNOU We¢SOHULQ oDSO PP LNL ILQ DUDVOQ
|O0«OP«GWeU <XNDUOGD EDKVHGLOHQ GHQH\ SUR\
performansGH+HUOHQGLUPHVLQGH X\JXODQDQ LGUOHPOI
NXUXWPD LGOHPL LOJLOL WHVWOHU \DSOODFD+0Q
VLVWHPH J|JQGHULOPH] VDGHFH QHPOL KDYD LOH
WUDQVIHUL PHNDKL)PWMAR DQFreiO®6U dL]JHOJH T
obobuPD DUDOONODUO YHULOPHNWHGLU dL]JHOJH
LoJLOL \DSOODQ WHVWOHUGHQ HOGH HGLOHQ GHQI



Kurutucu
Su kaynagi
Is1 pompast

Sogutma suyu kaynagi
Kurutucu

Proses havast 0
= A

i
% ////////////////

7
= 4////// ///

=i

o= |

v

H=)
._7_(1)
16

$)

»

5:[::
-
—H®

=3

: ———
>

>

=)

Is1 degistirici

//// G
’7/ /////////////

Ss=sress
2= (VS

N

—

N’

T

=z @
S
:

Rejenerator
Stvi gozelti tanks

N\\\\\\\\\\\ |

A

v Sicak su kaynag

OO0 POOOOO

Fan

)

Termokupl

€
_.jg X s
)

! X
vy '\ ®

| - T

T O] ——-
\ / .
JIIIIIIIIIIIIIIIIIIIIIIIII ;' Resistans _J_@ Resistans '

ole o 151t1C1 15111

S
©

Nem olger

Anemometre

(Er)@
®
E
T
©

Rotametre

N\
)

@

Vana

» F ©

Susitict / sogutucu g Pompa

N
;Ex i

6 |

S T

Seyreltik ¢ozelti Derisik ¢ozelti

UHMLOHQH\ Ge]HQH=+L



UHMRO(JH hQLYHULVWHVL ODNLPH 0+KHQGLVOL+L (QHUML /DERUDWXDUOQGDNL 7HVYV





























































































































































































































































































































































































