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BOLUM 1

SO UTMA S STEMLER VE
ENERJ VER ML L

*a5@U
%X E|OPGH VR+XWPD NDYUDPO WDQOPODQDUDN WHUPRHOHNWULN SH
DoONODQPOUWOU (QHUML YHULPOLOL+LQH LOLGNLQ NDYUDPODU &23
LoLQ |[UQHN o|]*POHU \DSOOPOUWOU $\UOFD VR+XWPD VLVWHPOHULQ

6206870% 6067(0/(50
*HQHO RODUDN ELU «U*Q YH\D PDGGHGHQ OVO oHNPH LGOHPL VR+XWP]|
YH\D PDGGHQLQ VOFDNOO+0Q0 EXOXQGX+X RUWDP VOFDNOO+=0QOQ
WXODELOPHVL LoLQ R RUWDP YH\D PDGGHGHQ OVOQOQ DodQDS EDuUN
LGUOHPLQL JHUOHNOHUOWLUHQ HOHPDQODUOQ ROXUWXUGX+X PHNDQL]PCL
VDGHFH RUWDPGDQ YH\D «U*sQGHQ OVO oHNPH LUOHPL \HWHUOL ROPDPI
EHOLUWLOHQ LUOHPOHULQ GH GLNNDWH DOOQPDVDO JHUHNPHNWHGLU

thUe«Q YH\D RUWDP VOFDNOO+0 X\JXQ ]DPDQ YH UDUWODU LoHULVLC
WXWXOPDOOGOU

16R+XWPD HVQDVOQGD *U+*Q*Q YH\D PDGGHQLQ ILJLNVHO \DSOVO YH
t1$] HQHUML KDUFDQDUDN VR+XWPD LGOHPL JHUOHNOHUWLULOPHOLG!
ROPDOOGOU

+ RQWURO VLVWHPOHUL LOH VLVWHPLQ VeUG+U*OHELOLUOL=L YH JeY
I6LVWHPGH JeYHQOL VR+XWXFX DNOUNDQ NXOODQOOPDOO YH oHYUF

8\JXODPDGD oRN IDUNOO VR+XWPD VLVWHPOHUL YDUGOU (Q ID]JOD NX
OHYULPLGLU %XQXQ \DQOQGD DEVRUEVL\RQOX VR+XWPD VLVWHPOHUL |
NXOODQOOPD\D EDUODQPOUIWOU %XQOoDUOQ \DQOQGD |JHO DPDoODU L

7HUPRHOHNWULN 3HOWLHU 6R+XWPD 6LVWHPL
JDUNOO PHWDOOHUGHQ \DSOOPOGU LNL WHO XoODUO ELUOHUWLULO
EDUODQJOOWD GHYUHGH ELU HOHNWULN DNOPO ROXUPD\DFDNWOU
PH\GDQD JHOHFHNWLU %X ROD\ \O0OOQGD 7KRPDV 6HHEHFN WD
HWNL JeQeP+]GH VOFDNOON |O0*POHUL YH Jeo *UHWLPL LoLQ NXOODQ
IDUNOO PDO]JHPHOHUGHQ \DSOODQ LNL WHOLQ ELUOHUPH Xo0ODUOC(
JJUP.UW+eU 3HOWLHU HWNLVL GH GHQLOHQ EX LUOHP WHUPRHOHNMW

THUPRHOHNWULN VR+XWXFXODU ED]JHQ WHUPRHOHNWULN PRG+O YH

VR+XWXFXODU Ne¢o*N ELU OVO SRPSDVO JLEL oDOOUDQ HOHNWULN DNZ
VRQUD VRQVX] N*o*N GLUHQo0 JJVWHUHQ \DUO LOHWNHQ PDGGHOHUGH
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NeoeN ELU '& JHULOLP VD\HVLQGH OVDO PRG+0+*Q ELU XFXQGDQ GL+HU X
OVOQOUNHQ GL+HUL GH HU ]DPDQOO RODUDN VR+XPD\D EDGODU %X ROD\
GH+LAWLUPHVL\OH WHUVLQH oHYULOHELOLU %LU WHUPRHOHNWULN P
NXOODQOODELOLU UOHNLO fGH WHUPRHOHNWULN VR+XWPD VLVWHPL

Is1 atimi Is1atimi :
t
Sicak soguk

o
Eletron akisi |© @@ ®|Hole akisi o %’%
© <GS .
@@ @® / T = 5

. Isicekme = Isi cekme = Reailog( 39 P-tipi yari iletken
A B <
. % Negatif ug () | |5, s JN-tiRi yan iletken

DC gii¢ kaynad

ekl 1.1. Termoelektr k so utma ve modull (pelt er etk s).

7HUPRHOHNWULN VR+XWPD VLVWHPOHULQLQ HWNLQOLN GH+HUOHUL P
GeU*N ROGX+XQGDQ EXKDU VONOUWAOUPDOO PHNDQLN VONOUWOUPDOO VF
+LOGLU $QFDN ED]O |]JHO N+o*N NDSDVLWHOL X\JXODPDODUGD EDVLWOL
WLFDUL RODUDN GD NXOODQOOPDNWDGOU *HQHOGH YROW GR=+=UX DN
DUDoODUOQGD J*QHU SLOOHULQLQ VD+-ODGO+O HQHUML LOH NXOODQOC
D\QO DQGD JJUHELOGL+L LoLQ WHUFLK HGLOPHNWHGLU 2WRPRELOOHUCG
\DSPDNWDGOUODU $\UOFD EX VR+XWXFXODU ODERUDWXDU DUDo JHUHC¢
ODQOOPDNWDGOU g]JHOOLNOH HOHNWURQLN NXPDQGD SDQRODUOQOQ
WHUPRHOHNWULN VR+XWPD VLVWHPOHUL NXOODQOODELOLU 3DQR LoH
GXUXPODUGD \R+XQODUPD PH\GDQD JHOPHNWH YH HOHNWURQLN GHYUH
ULN GHYUHQLQ VR+XWXFX WDUDIO Ge0u*N GHYLUOL IDQ \DUGOPO LOH VI
VOFDNOO+OQOQ oL+ QRNWDVO VOFDNOO+-OQOQ DOWOQD GelsU*OPHPH\
\HUOHUL GH+LUWLULOHUHN OVO SRPSDVO JLEL oDOOuUPDODUO VD+0ODQD
GL+HU OvOQDQ \«]JH\GHQ X]DNODUWOUPDVOD LoLQ PXWODND IDQ NXOODC

$GVRUEVLI\RQOX 6R+XWPD 6LVWHPL
$NWLI NDUERQ VLOLND MHO YH JHROLW JLEL PDGGHOHULQ J|JHQHNOH
[ITHOOLNOHULQGHQ \DUDUODQOODUDN DGVRUEVL\RQOX VR+XWPD VLVW|
H2 =HROLWH+VLOLNDLMWOHYL NXOODQO QPDH WIDRMUYW WROX WP IMB QXS0
NXOODQOOPDNWD VLOLND MHO YH JHROLW HPLFL VX LVH 8 R XWXFX N
VR+XWPD X\JXODPDODUOQGD NXOODQOOPDNWD VLOLND MHO HPLFL C

$GVRUEVL\RQOX VLVWHPOHU VX VR=XWPD JUXSODUO® RODUDNWD NXO
O+«V\RQ \HULQH NDWO VRO+*V\RQ PDGGHOHU NXOODQDQ PDNLQHOHUGL
VLOLND MHO LVH HPLFL RODUDN NXOODQOOPOUWOU 6RQ \OOODUGD L
PD\D EDUODPOUODUGOU ogNL IDUNO®@ XH XOBRBPDVWHYFXWWXU 6LOLFD N

UHNLO f{GH JJU*OHELOHFH=+L JLEL VLVWHP ELUL EXKDUODUWOUOFO ¢
ROXUPDNWDGOU %LULQFL E|O«PGHNL HPLFL GOu OvO ND\QD+OQGDQ
D\UOUWOUOOOUNHQ LNLQFL E|OPHGHNL HPLFL EXKDUODUWOUOFOGD
VD+ODPDN LoLQ LNLQFL E|O+*P VR+XWPD NXOHVLQGHQ JHOHQ VR+XWP
EDVOQo uDUWODUDOQGDQ GROD\O EXKDUODUDQ DNOUNDQ EXKDUODUW
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Kondenser

é Sogutma kulesi

©)
Sogutma kulesi Sicak su girisi
—
Soguk su gikisi
Evaporator

ek 11.2. Adsorbs yonlu su so utma devre emas.

*eQeP+]GH $V\D YH $YUXSDYGD ROPDN ¢«JHUH oRN D] VD\OGD DGVRUEVL
*UHWLFL -DSRQ\D ROPDVOQD UD+PHQ J*Q+P+]GH $OPDQ\DYGDNL sUHWLFL
oboduPD ubDuwoDUOQGD VOFDN vX JLULGU VOFDNOO=+O f& YH EX uDU
YDNDW VOFDN VX JLULG VOFDNOO+O f&fY\H NDGDU VLVWHP oDOOUDEL

<psd6obud EDVLW YH VD+ODPGOU .ULVWDOOHUGUPH ULVNOHUL \RNWXU
GHQHFHN NDGDU D]JGOU .DSODGONODUO KDFLP YH D+OUOONODUO 1D]
VHNWLU ,VO GH=LUWLULFLOHUL WDVDUOPO® JHOLUWLNOH DGVRUEVL\R
EHOLUWLOPHNWHGLU

$EVRUEVL\RQOX 6R=XWPD 6LVWHPL
$EVRUEVL\RQOX VR+XWPD VLVWHPOHUL WHPHOGH oDOOGPD SUHQVLE
EHQ]JHPHNWHGLU $EVRUEVL\RQOX VR+XWPD VLVWHPOHULQGH EXKD
GRODUOPOQO VD-OD\DQ YH HQ ID]JOD HOHNWULN HQHUMLVL WeNHWH
GD ELOLQHQ MHQHUDW|U YH DEVRUEHU G+]HQH=+=L NXOODQOOOU S$EV
%X DNOGNDQODUGDQ ELULQFLVL VR+XWXFX DNOGNDQ GL+HUL LVH VR
UD+PHQ VRQ \OOODUGD X\JX6X NBIGEX §RRQXPN%URP-U /L%U oLIWOH!

$PRQ\DN 6X BLARQ\DN VR+XWXFX DNOGNDQ VX LVH VR+XUXFX RODUDN
DPRQ\DN NXOODQOOGO+D LoLQ VR+XWPD VLVWHPOHULQGH YH GeeN
VLVWHPOHUL NXOODQOOPDNWDGOU $PRQ\DN VX VR+XWPD PDNLQD\
IOQGDQ DOOQPOUWOU gON EDUODQJOoOWD EX PDNLQDODU EX] \DSPD
DPRQ\DN VX NXOODQOODQ DEVRUEVL\RQOX VR+*XWPD VLVWHPL J|VW
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151 dedistirici

sivi déniisll

buhar tutucu e

KONDENSER JENERATOR

iz BUHAR
KAYNAGI

_-k;uhar girisi

degistirlel 151 degistirici

_basic _basic
dusurdci dasiruci
valf valf
SOGUTMA

ABSORBER ] KULESI

EVAPORATOR

-

-

ek | 1.3. Absors yonlu so utma s stem (Amonyak/su)

.+0*N VR+XWPD NDSDVLWHOL Get*N VOFDNOON f&T\H NDGDU X\JXODPDC
NDSDVLWHVL Ne«o*N RODQ X\JXODPDODUGD JHQHOOLNOH KDYD VR+XWPDO
PDODUGD LVH VX /L%U X\JXODPDODUOQGD ROGX+X JLEL VX VR+XWPD NXC
ODQOOPDNWDGOU %XKDU YH\D GL+HU HQHUML ND\QDNODUOQGDQ DOOQTL
JHOLULOHUHN DPRQ\DN LOoHULVLQH NDUOUDQ VX WHNUDU MHQHUDW|UH G|
YDQDVOQGDQ JHOLOHUHN EDVOQFO GeGeU«O+U *HQOHUPH YDQDVOQGD E
VR+XWPD LUOHPL JHUOHNOHULU $EVRUEHUGH NDUOUOP KDOLQH JHOHQ E
LGOHP EX GHNLOGH WHNUDU GHYDP HGHU

g]JHOOLNOH HOHNWUL=LQ ROPDGO+0O E|OJHOHUGH YH\D NDPS \HUOHULQ
VR+XWPD VLVWHPOHUL GH PHYFXWWXU %X WeU X\JXODPDODUGD WDU
KLGURMHQ \DSPDNWDGOU ,vO ND\QD+O RODUDN LVH JHQHOOLNOH SU

6X /ILW\XP %URP«U PMAXYVLIWMAOHUGH VX VR+XWXFX DNOGUNDQ /LW\XP
NXOODQOOPDNWDGOU 6R+XWXFX DNOUNDQ RODUDN VX NXOODQOOGO-
JHQHOGH HYDSRUDW|UGHNL VX YDNXP DOWOQGD f&TGH EXKDUODGWO!
FOQD J|UH f& VOFDNOO+D NDGDU VR+XWXODELOPHNWHGLU %X W-U
YH PHUNH]L NOLPD VLVWHPOHUL LoLQ VR+XN VX *UHWPHNWHGLUOHU

¥f7THN HWNLOL DEVRUEVL\RQOX FKLOOHU
fdLIW HWNLOL DEVRUEVL\RQOX FKLOOHU

tho HWNLOL DEVRUEVL\RQOX FKLOOHU
TLUHNW \DQPDOO DEVRUEVL\RQOX FKLOOHU

7HN HWNLOL DEVRUWEXIWRQ X\VVWWHBGOHU |JHOOLNOH DWON EXKDU EDFD .
LIOHWPHOHU LoLQ X\UJXQGXU -HRWHUPDO YH JeQHU HQHUMLVL YE JLEL
NXOODQOOPDVDO X\JXQ ROPDNWDGOU $\UOFD GR+D0OJD]OQ oRN XFX] RO
NXOODQOOPDVO DYDQWDMOO ROPDNWDGOU 6RQ \OOODUGD HOHNWULN
NH]JOHULQGH YH VDQD\L WHVLVOHULQGH HOHNWULN LKWL\DFOQO NDUuGC
%XUDGDQ oONDQ DWON OVO LOH NOubdQ OVOWPD YH\D SURVHYV OVOWPD
JHUHNOL RODQ VR+XN VX LKWL\DoODUO NDUUOODQPDNWDGOU *«Q+P+]G
VLVWHPOHU WULMHQHUDV\RQ X\JXODPDODU RODUDN LIDGH HGLOPHNWH
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YH VR+XWPD LKWL\DoODUD JJUH NDUUOODQDELOPHNWHGLU UHNLO 1G
$\UOFD NXUXWPD LKWL\DFO RODQ LUOHWPHOHU LoLQ 34XDWWUR JHQH

Absorbsiyonlu chiller Endiistriyel sogutma

Sogutulmug su

————
Baca (atik) isis1

Klima santrali

Yakit == Elektrik Gretimi

Glig santrali

Isitict Kazan

ek | 1.4. Tr jenerasyon uygulamas .

7HN HWNLOL DEVRUEVL\RQOX FKLOOHU MHQHUDW|U NRQGHQVHU H°
ROXUPDNWDGOU %XQODUOQ GOuUOQGD KO] NRQWUROO+« DNOUNDQ V
WXU $\UOFD VLVWHP YDNXPGD oDOOuUWO+0 LoLQ YDNXP SRPSDVO Y
-HQHUDW|U NRQGHQVHU HYDSRUDW|U YH DEVRUEHU *QLWHOHULQG
NXOODQOOPDNWDGOU .XO00ODQOODQ ERUXODU Ge] YH OVO WUDQVIF

UHNLO fWH J[VWHULOGL+L JLEL WHN HWNLOL DEVRUEVL\RQOX VR=X\V
HOGH HGLOHQ HQHUML LOH oDOOUPDNWDGOU %DFD JD]O DWON HQHU!I
GHELGHNL VOFDN VX DEVRUEHUYGDQ ]JD\OI HUL\LN SRPSDVO WDUDIOQG
/IL%U HUL\LL OVOWOOPDNWD YH HUL\LN LOoHULVLQGHNL VR=XWXFX D
NRQGHQVHUH JLWPHNWHGLU 'L+HU WDUDIWDQ MHQHUDW|UGHNL JHQJL
JHOLULOHUHN DEVRUEHUH J|QGHULOPHNWHGLU .RQGHQVHUH JLGHQ V
DEVRUEHUH RUDGDQ NRQGHQVHUH JHOHQ VR+XWPD NXOHVL VX\X LOH
NRQGHQVHUGHQ VOYO RODUDN oONPDNWD YH VLIRQ \DUGOPO LOH HYDSHF
LOH QR]XOODUGDQ SXOYDUL]H HGLOHUHN EDVOQFO PEDU Ge+G+U+OP|
LOH HQG*VWUL\HO VR+XWPD YH\D LNOLPOHQGLUPH DPDoOO NOLPD VDQWUD(

zayf eriyik

’ T T 1 JENERATOR ek KONDENSER
0-95 °C

su buhan kule girig 38 °C
BACA |sicak su E
-]

Icak su —_— — eriyik 151
[ degigtirici

GuUg
SANTRALI ﬂ | SHI
zengin eriyik
zengin eriyik —

pompasi

Y

%62 LiBr

KLIMA
saTRALL | T (= Y| Sutpten ]

veya 12-13°C
ENDUSTRIYEL
SOGUTMA -

6-7°C

SOGUTMA KULESI

e
kule gikig 30 *C

EVAPORATOR ABSORBER

4°C, 8,1 mbar

akigkan su pompas) zayif eriyik pompasi

ek 1.5. Tek etk | absors yolu ch ller devre emas
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7HN NDGHPHOL DEVRUEVL\RQOX VR+XWPD VLVWHPOHULQLQ ¢(5 GH=+
VLVOHULQGH NXOODQOODELOPH RODVOOO+O HQ \*NVHN WLSOHUGL

T 'eGeN %DVOQoTBANAKKWDUOL DEVRUEVL\RQOX VX VR+XWPD VLVWHPOHULC
EDU N3D EDU DUDOO+OQGD ROPDOOGOU

+t 60FDN76MN HWNLOL DEVRUEVL\RQOX VX VR+XWPD VLVWHPOHULQGH MHQHUDYV
6RQ ]DPDQODUGD \DSOODQ L\LOHUWLUPH oDOOuPDODUO LOH EX VOFDN
VLVWHPOHULQ f& VOFDNOON DUDVOQGD oDOOUWO+O EHOLUWLOPHI
]DPDQ DEVRUEVL\RQOX VX VR+XWPD JUXSODUOQOQ YHULPLQLQ D]DOGC
f& VOFDNOO+D NDGDU HNRQRPLN ROGX+X NDEXO HGLOPHNOH ELUOL!
PDOL\HWLQH JJUH HNRQRPLN DoOGDQ GH+HUOHQGLULOPHOHUL JHUHN

%X DODQGDNL E\eN ILUPDODU N: N: NDSDVLWHOL WHN NDGHPHO
GDKD \+NVHN EDVOQo0OO EXKDU PHYFXW LVH ((5 GH+HUL GDKD \«NVHN L|
HGLOPHOLGLU 6LVWHPLQ NDSDVLWHVLQH JJUH X\JXQ VX GHELVL VD=C

dLIW (WNLOL $EVRUBVIWRQMOKLQKIDEORUEVL\RQOX FKLOOHU NDGHPH MHQH
HYDSRUDW|U DEVRUEHU YH OVO GH-LOWLULFLOHU JLEL WHPHO HOHPD(
KO] NRQWUROO+ HUL\LN SRPSDODUO VLVWHPGH PHYFXWWXU dLIW HWN
WHPHO IDUNO \eNVHN EDVOQo0O EXKDU YH LNLQFL NDGHPH MHQHUDW |U
GLU )DNDW D\QO NDSDVLWH LoLQ LON \DWOUOP PDOL\HWL DoOVOQGDQ
JJUH RUWDODPD LOH DUDVOQGD GDKD SDKDOO ROPDNWDGOU dL
JHUHNPHNWHGLU (Q G+G*N EXKDU EDVOQFOQODQ N3D EDU LGHDO
EDU DUDVOQGD ROPDVO JHUHNPHNWHGLU

ho (WNLOL $EVRUEV{WRQ@O &K INDAWHMD\OVOQOQ DUWOUOOPDVO LoLQ VR
+XWPD JUXSODUOQOQ WLFDUL DQODPGD NXOODQOOPDVOD LoLQ DUDuUwWO
FLYDUOQGD ROGX+X EHOLUWLOPLGUWLU

'LUHNW <DQPDOO $EVRUEVIHRWOR @XKDOOHHEVRUEVL\RQOX FKLOOHU WH
%X WeU X\JXODPDODUGD ((5 GH+HUL GDKD \*NVHN RODQ oLIW HWNLOL

*HQHOOLNOH GLUHNW \DQPDOO VX VR+XWPD JUXSODUO oLIW HWNLOL R
IDUN HQHUML ND\QD+O RODQ VOFDN VX\X YH\D EXKDUO FLKD]OQ NHQGL\
EXKDU sUHWPHN LoLQ ND]DQ EXOXQPDNWDGOU *HQHOOLNOH EX DPDo |
GR+DOJD]OQ XFX] ROGX+X *ONHOHUGH EX VLVWHPOHU DYDQWDMOOGOU

(1(5-9 9(520/0/2060 .$95%$0/%5,
(QHUML YHULPOLOL+L HOGH HGLOHQ HQHUMLQLQ EX HQHUMLQLQ HOGH
GH+HUGLU %DVLW LIDGH LOH ELU NR\XS ELUGHQ ID]OD DOPD VDQDWOC
YHULPOLOL+L R NDGDU ID]JOD GHPHNWLU @NOLPOHQGLUPH VR+XWPD YH
EX PDQWON NXOODQOOPDNWDGOU 6R+XWPD YH OVOWPD X\JXODPDODU
NXOODQOOPDNWDGOU %X NDYUDPODUOQ WDQOPODQPDVOQGD ELULP |
EXOXQGXUXOPXuWXU

3HUIRUPDQV .DWVD\OVO &23

SHUIRUPDQV NDWVD\OVO oONOG HQHUMLVLQLQ JLULG HQHUMLVLQH RU
YHULPOLOL+LQLQ QH NDGDU ROGX=+XQX |OoPHN LoLQ NXOo0oDQdboOU ,Vv
DuD+OGD YHULOHQ IRUP+O LOH KHVDSODQDELOLU

.ROGH (HYBSDVLWHVL N:

&23 , VOWPD (WNLQ -
+DUFDQDQ 7RSODP (QHUML N:
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(QHUML 9HULPOLOLN 2UDQ® ((5

(QHUML YHULPOLOLN RUDQO® ((5 ELU VR=XWPD FLKD]®QGD HYDSRUL
WeNHWWL+L WRSODP HOHNWULN HQHUMLVLQH N: RUDQOGOU ((5 GH
HULWOLN X GHNLOGH \D]OODELOLU

YDSRUDW|U_6R+XWPD .DSDVLWHVL I

((5 6R+-XWPD (WNLQ .
+DUFDQDQ 7RSODP (QHUML N:

((5 '"H*+HULQLQ +HVDSODQPDVO

, VOWPD YH VR+XWPD FLKD]ODUOQOQ HQHUML WeNHWLPLQLQ VOQOIODQC
NOVPOQGD EXQODUOD LOJLOL JHQLG ELOJL YHULOPLGWLU %X GH+HUO
ROXUDQ GH+HUOHUGLU 8\JXODPDGD oDOOGPD 4DUWODUOD VeUHNOL GH
PHNWHGLU %X \+]GHQ EX GH+HUOHU DQOON GH+HUOHUGLU 8\JXODPDG
\DSOOPDOOGOU *HQOHUPH YDQDVO JLULU VOFDNOO+O DNOUNDQ vOYO
EXKDU DNOUNDQOQ GHELVL JHQOHUPH YDQDVOQGDQ |QFH VvOYO KDW\
IDQO HYDSRUDWI|U IDQO NDUWHO OVOWOFO NRQWURO FLKD]ODUO YE
X\IJXQ ROPDVO XQXWXOPDPDOOGOU

gUQHN
$0D+OGDNL \DSOODQ |Oo0+P VRQX00ODUOQD J|UH 5 LOH oDOOUDQ KDY
t7;9 YH\D NOOFDO JLULU VOFDNOO=0 f&

H(YDSRUDW|U oONOG VOFDNOO=0 f& GR\PXU0 EXKDU NDEXO HGLOP
1I$NOUNDQ GHELVL NJ V
t& LKD]OQ oHNWL+L WRSODP J+o N:

d|]-P

7:9 YH\D NOOFDO JLULG VOFDNOO+0O f& VOYODO vL®JIS5 GR\PXU EXKDU W
(YDSRUDW|U oONOUGU VOFDNOO+O f& EXKDU LoN@ NI GR\PXU EXKDU W

 Qevap(kW) _ m(hy_hy) _0,07(408,6 — 249,6) 11,13

EER = = =
Qtopiam (kW) Qtoptam 3,8 3,8

=292

gUQHN
%LU VR+XWPD VLVWHPLQGH LNLQFLO DNOGUNDQ RODUDN HWLOHQ JOLNR
HOGH HGLOPLUWLU &LKD]OQ ((5 GH+HULQL KHVDSOD\0OQO]

EEV

Etilen Glikol Girisi

* = Etilen Glikol Cikisi

Kompresore
gO0+*OHQ GH+HUOHU
*(WLOHQ JOLNRO HYDSRUDW|U JLULU VOFDNOO=+0 f&
I (WLOHQ JOLNRO HYDSRUDW|U oONOu VOFDNOO=+0 f&
H(WLOHQ JOLNRO+*Q GHELVL NJ V
t7RSODP HQHUML WeNHWLPL N:

H(WLOHQ JOLNRO-+Q |]J-O OVOVO N- NJf&
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d|]-P

Evaporatdr Sogutma Kapasitesi (kW)  Qevap  m.Cp.(Ty —T3)

EER = = =
Harcanan Toplam Enerji (kW) Qtoptam Qtoptam

_ 3,5kg/s).9,78(k] /kg °C).[(-1) — (—4,5)]°C _ 119,8(kW) _

EER 40(kwW) T 40(kW) =R

6X 6R+XWPD *UXSODUOQOQ .OVPL <eNWHNL 9HULPOLOLNOHUL
&KLOOHUOHULQ VR+XWPD DPDoOO® PHYVLPOLN YH\D \ODOOON YHULPOLO
NDSDVLWHVLQLQ N: D\QO VHJRQGD VR+XWPD FLKD]ODUOQOQ-WeNHW)
ODPDGD IDUNOO ELULPOHU GH NXOODQOOPDNWDGOU 6R+XWPD VLVW
\eNOHUGH GH KHVDSODQPDOOGOU gJ]HOOLNOH FKLOOHU WDP \eN\
YH NDSDVLWHOHUGHNL SHUIRUPDQV GH+HUOHULQH J|UH RUYV
oDOOUOOPDNWDGOU 7DEOR YH GH YHULOHQ D E F YH G 6GH+HUO
VLWHVLQL LIDGH HWPHNWHGLU D NDSDVLWHGH ((5 GH+HULQL E
((5 GH+HULQL YH G NDSDVLWHGH ((5 GH+HULQL JIJVWHUPHNWHGL
,3/9 LVH $PHULND oDOOGPD 4tDUWODUOQD J|JUH IRUP+OH HGLOPLGUWLU

JRUP*OOHUGH YHULOHQ NDWVD\OODU R E|OJHGH NRQGHQVHU KDYD VY|
RUWDODPD oDOOUPD \¢]GHVLQL LIDGH HWPHNWHGLU gUQH=LQ $YUXSTEL
KDYD VR+XWPDOO FKLOOHULQ \OOGD YH\D VHIRQGD WRSODP oDOOUPD
HWPHNWHGLU $PD EX GH+HU $PHULND ,3/9 uabDUwODUO LoLQ ROD
NRQGHQVHU vX JLULU VOFDNOO+0O f& RODQ VX VR+XWPDOO FKLOOHU
F NDSDVLWH LOH \DSWO+0QdO NDEXO HWPHNWHGLU $PHULNDYGD L\
oDOOUWO+0Q0 JIVWHUPHNWHGLU %X GH+HUOHULQ E|OJHVHO-RODUDI
KD]JODUOQ NOVPL \eNOHUGHNL YHULPOLOL+LQL RUWD\D NR\GX+X LoLQ
NDUGOODUWOUDOOPDVOQGD |[QHPOL ELU GH+HUGLU

(XURYHQW VWDQGDUWODUOQD J|UH (6((5 (XURSHDQ 6HDVRQDO-(QHUJ\

OLOLN 2UDQO RODUDN DGODQGOUOBOOU 7DEOR GH (XURYHQW VWDQ
(XURYHQW VWDQGDUWODUOQD J|UH (6((5 GH+HUL Dub+OGD YHULOHQ |

(6((5 ((5p ((5 ((5¢ (54

Tablo 1.1.Eurovent standartlar na gore su so utma gruplar (ch ller) k sm yik oranlar

Hava so utmal ch ller SES gL
chller
Sembol Yikleme oran ,
Kondensere Kondensere
kapas te (%)
hava gr scakl sugr scakl

(°C) (°C)
a 100 35 30
b 75 30 26
c 50 25 22
d 25 20 18

$+5, VWDQGDUWODUOQD J|UH LVH ,3/9 ,QWHJUDWHG 3DUW /RDG 9DOX
HGLOHELOLU 7DEOR fGH $+5, VWDQGDUODUOQD JJUH FKLOOHUOHUL
JJUH ,3/9 GH+HUL Dub+OGD YHULOHQ IRUP«O LOH KHVDSODQOU

, 319 ((5p ((5 ((5¢ ((5
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Tablo 1.2.AHRI standartlar na gore su so utma gruplar (ch ller) k sm yuk oranlar

N Hava so utmal ch ller Su so utmal

Sembol Yikleme oran , ch ller
kapas te (%) Kondenser hava g r Kondenser sugr s cakl

s cakl (°C) (°C)

a 100 35 29,4

b 75 26,7 23,9

c 50 18,3 18,3

d 25 12,8 18,3

gUQHN X\JXODPD
7DEOR GH+HUOHULQH JJUH KDYD VR+XWPDOO FKLOOHUTLQ (XURYHC

Tablo 1.3.0rnek Uygulama

% 100 % 75 % 50 % 25
Yukleme (a) Yukleme (b) Yukleme (c) Yukleme (d)
35°C So utma kapas tes (Qe) (kW) 153,7 ) ) i
Harcanan toplam enerj (W) (kW) 60
So utma kapas tes (Qe) (kW) 126,4
30°C . = = =
Harcanan toplam enerj (W) (kW) 39,4
2500 So utma kapas tes (Qe) (kW) ) ) 93,4 i
Harcanan toplam enerj (W) (kW) 22,7
20°C So utma kapas tes (Qe) (kW) i ) ) 50
Harcanan toplam enerj (W) (kW) 10,9
EER=Qe/W EER=153,7/60 | EER=126,4/39,4 EER=93,4/22,7 EER=50/10,9
EERa=2,56 EERDb=3,21 EERc=4,11 EERd=4,59
(6((5 ((5p ((5 ((5¢ ((5
(6((5
(6((5

.OLPDODU goLQ (NR 7DVDUOP .ULWHUOHUL YH <HQL (QHUML (WLN

WDULKLQGHQ LWLEDUHQ $YUXSDYGD 3(NR 7DVDUOP 'LUHNWLIL

\eUeUOe+H JLUPLUWLU (NR WDVDUOP GLUHNWLIL NDSDVLWHVL N:TG
JHUHNOLOLNOHULQL EHOLUOHU

*UHVHO OVOQPDQOQ ROXPVX] HWNLOHULQLQ DUWPDVO YH EX NRQXGD
0+Q+*Q LPIDODQPDVOQOQ DUGOQGDQ $YUXSD .RPLV\RQX KHP oHYUH\H
DUWWOUPDN LoLQ GHQLOHQ ELU HQHUML SROLWLNDVO RUWD\D
&2 HPLV\RQX \HQLOHQHELOLU HQHUML SD\O YH GDKD D] ELULGC

+ @+ | 000

-20% 20% -20%
DAHA AZ ENERJI K HEdEﬁ

CO, EMISYONU YENILENEBILIR ENERJI
(BAU*

JLLANIM
1990's gore payi e Y& QOIE) *Sonsi fastya

ek 11.6. Avrupa 20/20/20 Pol t kas

%X KHGHIOHUL JHUOHNOHGWLUPHN DPDFO\OD $YUXSD .RPLV\RQX (NR 7
ODQDQ *U*QOHU LoLQ PLQLPXP YHULPOLOLN JHUHNOLOLNOHULQL EHOL
N: ©Q DOWOQGDNL NOLPDODU LoLQ SHUIRUPDQV |Oo+P PHWRWODUO
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%eWeQ EXQODUOQ VRQXFX RODUDN \HQL HQHUML HWLNHWL ROXaWXUXO
OLNOHULQL NDUUOODPD\DQ *U*QOHU &( EHOJHVL DODPDPDNWD YH EX =

7TDEOR WH (NR WDVDUOP GLUHNWLILQGH 6((5 YH 6&23 RODUDN EHOLU
GLU %X JHUHNOLOLNOHU NDGHPHOL RODUDN Y H \O0oobubdQGD D
PDNVLPXP VHV JeFe VHYL\HVL JHUHNOLOLNOHUL GH HNOHQPLUWLU

Tablo 1.4.Eko-tasar m d rekt f m n mum ver ml | k gerekl | kler

E er GWP >150 M n mum SEER| M nmum scop| Maks mum ses giict & Maks mum ses guct d
ortam dB(A) ortam dB(A)
£ 112013 | 6kw 3,6 3,4 60 65
6-12kW 3,6 3,4 65 70
* 112014 | 6kW 4,6 3,8 60 65
6-12 kW 43 3,8 65 70

6HJRQVDO 9HULPOLOLN

8]1XQ \0oODUGOU LNOLPOHUGLUPH FLKD]ODUOQGD YHULPOLOLN KHVDSC
YDNDW FLKD]ODU \00OQ oRN D] G|QHPLQGH SLN \«N NRUXOODUOQGD o0DO¢
JJUH IDUNOO GOu RUWDP VOFDNOONODUOQGD EXOXQPDNWDGOU %X \e]
YH VOFDNOONODU LoLQ JHUoOHNoL uDUWODUD JJUH EHOLUOHQPHVL GDKI
\eNWHNL YHULPOHUL \HULQH VH]JRQOXN YHULPOHUL WeNHWLFLOHU WDU
YH VWDQGDUWODUGD OVOWPDGD &23 \HULQH 6&23 VR=XWPDGD LVH ((5
.RQX\X GDKD L\L DQODPDN LoLQ |QFH QRPLQDO YHULPOLOLN LOH VH]F
YHULPOLOLN NDYUDPODUOQOQ GDKD L\L DQODUOODELOPHVL LoLQ QRPI
RUWD\D NRQPDVOQGD \DUDU YDUGOU %X LNL WDQOP DUDVOQGD WHP]
DUDVOQGDNL WHPHO IDUNODU J[VWHULOPHNWHGLU

NOMINAL SEZONSAL

Tlm sogutma veya I1sitma

e == sezonunu dikkate almay
35°/7°C @ hedefler

6’ o Tam yiik ve farkl kismi yiik
E; 3 araliklan tanimlanmustir.

20O
]
)

ADA

100%
5
8 Termostat kapall,
3 / standby konumu,
] kapal konum,
g AUX kartel 1siticisi vb. kavramlarda
E enerji tiketimine eklenmistir.

ek 1 1.7. Nom nal ve Sezonsal Ver ml | k Aras ndak Temel Farklar

%X WHPHO IDUNODUGDQ ELULQFLVL VOFDNOONWOU 1RPLQDO YHULPOLOLN
[UQH+=LQ VR+XWPDGD f& OVOWPDGD f& VH]JRQVDO YHULPOLOLNWH LVH
oDOOUOOOU UHNLO YGHNL JUDILNWH JJUsOGe++ JLEL ELU VR+XWPD VH]RQ
E|OJHOHUH J|UH GH+LGPHNWHGLU *UDILNWH EX IUHNDQV RODUDN EHOLUW
KHVDEOQGD NXOODQOODQ VDELW f& GOu KDYD VOFDNOO=+O J|U<OPH V.U
<DQL FLKD] VR+XWPD VH]JRQX ER\XQFD EX VOFDNOO+D oRN D] ELU VeUH PD|
f& DUDVOQGDNL VOFDNOONODUD VR+XWPD VHJRQXQXQ E«\eN ELU E|O*P+QC
%X \*]GHQ QRPLQDO YHULPOLOLN JHUoOHN oDOOUGUPD NRUXOODUOQO \DQVOV
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EER igin mevcut nokta ——— Sojutma Sezonu COP igin mevcut nokta ~————— Ortalama lsitma Sezonu

Frekans
(Saat sayis)

Frekans
(Saat sayrsi)

25 20 15 10 5 0 5 10 15 20

Duy ortam Sscakhigs €

ek 11.8. Sezonsal ver ml I k tim stma veya tim so utma sezonunu d kkate al r

%LU GL+HU IDUN LVH \eNWeU 1RPLQDO YHULPOLOLNWH FLKD]BQ
ULPOLOLNWH LVH NOVPL \eNOHU GH J|] |Q*QH DOOQPDNWDGOU %XUD
oDOOUPD IUHNDQVOQO \eNH JJUH D\DUOD\DUDN HQHUML WDVDUUXIX V

6RQ WHPHO IDUN LVH VH]JRQVDO YHULPOLOL+LQ \DUGOPFO NRQXPODUG
GHUNHQ EXUDGD QRPLQDO YHULPOLOLN KHVDEOQGD GLNNDWH DO
WeNHWWL+L HQHUMLGHQ EDKVHGL\RUX] @ON EDUWD EX PLNWDU oRN
GelU*Q+OG+*++*QGH EX PLNWDU YHULP KHVDEOQGD |QHPOL |O0*GH HWNLC
oDOOUGUPD UDUWODUOQGD GDKD GR+UX ELU YHULP WDQOPO VD+0ODU

6H]JRQVDO (QHUML 9HULPOLOL+L 2UDQO® 6((5
6R-XWPDGD QRPLQDO YHULPOLOLN \DQL ((5 f&JGHNL VR=XWPD ND
E|O*QPHVL\OH HOGH HGLOLU

6R+XWPD .DSDVLWHVL f&
*e0 7T NHWLPL f&

((5

6R+XWPDGD VH]JRQVDO YHULPOLOLN \DQL 6((5 LVH\0O0OOON VR+XWPD LK
QXPODUGD oHNLOHQ JeFeQ WRSODPOQD E|O*QPHVL\OH HOGH HGLOLU

<OOOBON 6R=XWPD gKWL\DFO®

6((5 = = ~ ~
(( <OOOON 6R+XWPDGD dHNLOHQ *s0 <DUGOPFO .RQXPOD!I

(1 VWDQGDUGOQGD 6((5 KHVDEO LoLQ 6WUDVEXUJ GHKULQLQ LN

f& VHOLOPLOWLU 6WDQGDUWWD WDQH WHVW QRNWDVO WDQOPOI
RUWDP VOFDNOONODUOQGD VR+XWPD LKWL\DFO IDUNOO ROGX+XQG!|
IDUNOO NOVPL \*NOHUGH GH WHVW HGLOPHNWHGLU - .
OONOD NDSDVLWHVLQL LKWL\DFD J|JUH D\DUOD\DELOLU %X WHVW Q
GH+HUL KHvVDSODQOU

Tablo 1.5.SEER ¢ n test artlar

Nokta Ksm Yik D ortam kuru termometre ¢ ortam kuru termometre /ya
Oran (%) s cakl (°C) termometre s cakl (°C)
A 100 35 27(19)
B 74 30 27(19)
C 47 25 27(19)
D 21 20 27(19)
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6HJRQVDO 3HUIRUPDQV .DWVD\OVO 6&23
,VOWPDGD QRPLQDO YHULPOLOLN \DQL &23 f& GHNL OVOWPD NDSDVLV
EXOXQXU

,VOWPD .DSDVLWHVL f&
*e0o 7T*NHWLPL f&

&23

,VOWPDGD VH]JRQVDO YHULPOLOLN 6&23 LVH \OOOON OVOWPD LKWL\DFC
OHNLOHQ JeF+Q WRSODPOQD E|O*QPHVL\OH EXOXQXU

<OOO0OBN ,vOWPD gKWL\DFO

6&23 = = = ~ ~
<OOOON ,VOWPDGD dHNLOHQ *0 <DUGOPFO .RQXPODUGD

(1 VWDQGDUGOQGD 6&23 KHVDEO LoLQ IDUNOO LNOLP E|OJHVL WDQO
LNOLP E|OJHVL YH GDKD VR+XN LNOLP E|OJHVLGLU 2UWDODPD LNOLP E]|
LoLQ $WLQD GHKUL : GDKD VR+XN LNOLP E|OJHVL LoLQ +HOVLQNL GHKULI
VOFDNOONODUOQ ELU \OO ER\XQFD J|U*OPH VeUHVL \DQL IUHNDQ¥O J|U-«C
wbGcOuU $\UOFD 7DEOR fGD LOJLOL VWDQGDUWWD YHULOHQ KHU ELU L|
LNOLP E|OJHOHUL LoLQ 6&23 KHVDSODPDODUOQGD NXOODQOODFDN WHVW
GH+HUOHU NOVPO \N RUDQODUOQO LIDGH HWPHNWHGLU

0
\

Saat Saysi

w== Ortalama (A)
s Daha sicak (W)
=== Daha soguk (C)

-25 -20 -15 -10 -5 0 5 10 15 20
Dis ortam Sicakh@ ['C]

ek 11.9. farkl kim bélges ¢nd ortam s cakl klar n n gérilme sires (frekans)

Tablo 1.6.Farkl kIl m bdlgeler ¢ ntasar m s caklklar

Ortalama kIl m Bolges Daha S cak Bolgeler Daha So uk Bdlgeler

-10C 2C -22C

Tablo 1.7.SCOP hesab ¢ ntest artlar

Nokta Ortalama Daha S cak Daha So uk
-15/20°C (82%)
A -7/20°C (88%) -7/20°C (61%)
B 2/20°C (54%) 2/20°C (100%) 2/20°C (37%)
c 7/20°C (35%) 7/20°C (20%) 7/20°C (24%)
D 12/20°C (15%) 12/20°C (29%) 12/20°C (11%)
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$YUXSD %LUOL+L <HQL (QHUML (WLNHWL

$YUXSD %LUOL=LTQGH WDULKL LWLEDUL\OH .OLPDODUOQ (QHU

1GD NDSDVLWHVL N:1GDQ N+o*N RODQ NOLPDODU LoLQ \HQL HQHUM
LoLQ D\UOOPOUG ROXS MONRRO\OMPNRDPTUDPW @FDNOO+OQGDNL FLKD]
<OOOON (QHUML 7¢sNHWLPLQL JI[IVWHUPHNWHGLU 6RO DOW N|GHGH LVH
JIVWHULOPHNWHGLU <HQL HWLNHWLQ VD+ WDUDIO LVH OVOWPD\D D\L
LNOLP E|OJHVL LoLQ,YQDPRLO\¢& WDKDIIDP ¥OFDNOO+OQGDNL JHUHNOL ¢
YH \OOOON HQHUML WeNHWLPLQL JI[IVWHUPHNWHGLU <LQH D\QO GHNL
VOFDN YH GDKD VR+XN LNOLP E|OJHOHULQL EHOLUWPHNWHGLU gOJL
RUWDODPD LNOLP E|OJHVLQH J|JUH JHUHNOL GH+HUOHUL KHVDSOD\OT
E|OJHVL LoLQ LVH E|\OH ELU JRUXQOXOXN \RNWXU

00
| |[ENERGSD

ISITMA - ORTALAMA iKLIiM
BOLGESI (Z

P (

SOGUTMA
- |'_le
mlilik - SEER
Enerji Tiketimi

SES GUCU SEVIYESI
i

¢ ortam Ses Glci Seviyes

ek 11.10. AvrupaBrl Yen Enerj Etket
7TDEOR fGH LVH LOJLOL UHJ*ODV\RQGD VH]RQVDO YHULPOLOL+H J|U
Ge+e ¢ ]HUH HVNLGHQ HQ YHULPOL VOQOI $ LNHQ \HQL HQHUML HWLN
WDQOPODQPDNWDGOU

Tablo 1.8.Yen Enerj Snflar

Enerj Vermll Snf SEER SCOP

A+++ SEER 8,50 SCOP 5,10
A++ 6,10 SEER < 8,50 4,60 SCOP <5,10
A+ 5,60 SEER < 6,10 4,00 SCOP < 4,60
A 510 SEER < 5,60 3,40 SCOP < 4,00
B 4,60 SEER <5,10 3,10 SCOP < 3,40
€ 410 SEER <4,60 2,80 SCOP < 3,10
D 3,60 SEER < 4,10 2,50 SCOP < 2,80
E 3,10 SEER < 3,60 2,20 SCOP < 2,50
F 2,60 SEER < 3,10 190 SCOP < 2,20

G SEER < 2,60 SCOP < 1,90
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7*UNL\HYGH <HQL (QHUML (WLNHWL

7*UNL\HYGH WDULKLQGH %LOLP 6DQD\L YH THNQRORML %DNI
gOJLOL dHYUH\H 'X\DUOO 7DVDUOP *HUHNOHULQH 'DLU 7THEOL=+"
7TDEOR YH 7TDEOR GH 7«UNL\HYGH NDSDVLWHVL N:fGDQ NeoeN

JHUHNOLOLNOHUL YHULOPHNWHGLU
fWHQ LWLEDUHQ

Tablo 1.9.Tek kanall ve ¢ ft kanall kl malar n har c ndek klmalar ¢ n asgar enerj vermll ne dar gerekl | kler

SEER SCOP
(Ortalama kIl m Bélges)
So utucu ak kan n GWP’s > 150 3,60 3,40
So utucu ak kann GWP’s 150 3,24 3,06

Tablo 1.10.Tek kanall ve ¢ ft kanall kl malar n har c ndek klmalar ¢ nazam ses glict sev yes ne dar gerekl | kler

Anma kapastes 6 kW 6 kW < Anma Kapastes 12 kW
dB(A) c ns nden ¢ ortam sedB(A) c nsnden d ortam sesB(A) c ns nden ¢ ortam sedB(A) c nsnden d ortam ses
glicl sev yes gucl sev yes gucl sev yes glcu sev yes
60 65 65 70

IWHQ LWLEDUHQ

Tablo 1.11.Tek kanall ve ¢ ft kanall kl malar n har c ndek kl malar ¢ n asgar enerj ver mll ne dar gerekler

SEER SCOP
(Ortalama kIl m Bolges)
So utucu ak kann GWP’s >150, < 6 KW ¢n 4,60 3,80
So utucu ak kann GWP’s 150, <6 kW ¢n 4,14 3,42
So utucu ak kan n GWP’s >150, 6-12 kW ¢ n 4,30 3,80
So utucu ak kann GWP’s 150, 6-12 kW ¢ n 3,87 3,42

UHNOLQGH ROPDN JRUXQGDGOU %HOLUWLOHQ WDULKOHUGH LOJLOL JH
*ONHOHU LoLQ $YUXSD %LUOL+L  ONHOHUL YH 7«UNL\H <¢UHWLOHPH\HFI

WDULKOL YH vD\OOO UHVPL JDJHWHGH LVH 3.0LPDODUOQ (Q

%X WHEOL+-GH OVOWPD VH]JRQX LoLQ 7«UNL\HYQLQ LNOLP KDULWDVO 001
fGH J|U*OGe++ ¢«]JHUH $YUXSDIGD NXOODQOODQ HQHUML HWLNHWL\OH
NXOODQOODFDN HQHUML HWLNHWL OHNLO GH YHULOPHNWHG-LU (QH
ULWDVO LOH ELUOLNWH LNOLP E|OJHOHULQH D\UBOPOG 7«UNL\H KDULW

14 So utma Sistemleri ve Servis Uygulamalar



ek 11.11. Turk ye'de Yen Enerj Et ket

7DEOR fGH \D\OQODQDQ WHEOL+H JJUH \HQL HQHUML vOQdOIlobubQD
\OOODUD JJUH HQ G+G*N HQHUML VOQOIO NDOGOUOOOS EXQD NDUubO0O
YHULPOLOL+H VDKLS «U*sQOHU SL\DVDGDQ HOHQHUHN |UQH+LQ VDELYV
FLKD]ODUOQ GDKD YHULPOL ROPDVO VD+ODQPOU RODFDNWOU

Tablo 1.12.Yen enerj snflarna gec tarhler
10Ocak 2014 A,B,C,D,E,F G

1 Ocak 2015, A+, A,B,C,D,E, F

1 Ocak 2017 A++ A+ A, B,C,D, E

1 Ocak 2019 A+++, A++ A+ A, B,C,D

7*UNL\HYGH \D\OQODQDQ 3.0LPDODU YH 9DQWLODW|UOHU LOH gQJLOL

PDODUOQ (QHUML (WLNHWOHPHVLQH 'DLU 7HEOL+"H J|UH WDUL
17« UNL\H SD]DUOQD Ve U*sOHFHN E*W+Q +UsQOHU LoLQ 6((5 YH 6&23
16 ((5 YH 6&23 ED]OQGD PLQLPXP JHUHNOLOLNOHUL YH VHV JeFe VHYL\
t<HQL HQHUML HWLNHWLQGH \HQL HQHUML YHULPOLOL+L GH+HUOHU
WLPLQL YH Lo YH GOU RUWDPGDNL VHV Je¢Fe VHYL\HOHULQL EHOLUW
thu«Q NDUUOODUWOUPDVO LoLQ JHUHNOL RODQ WeP YHULOHUL KHU!
JRUXQGDGOUODU

g/dh0 &2+%$=/%5,

(QG*VWUL\HO VR+XWPD VLVWHPOHULQGH VLVWHP SHUIRUPDQVOQOQ
KDVVDV NDOLEUDV\RQOX |Oo+sP FLKD]ODUO LOH GR+UX WHNQLN NXO«
6R+XWPD VLVWHPOHULQGH EDVOQo VOFDNOON DNOP Jeo JLEL SDUL
VR+XPD GH+HUOHULQLQ KHVDSODQPDVO YH NDoDN WHVSLWOHULQLQ
DQDOL]L DUO]D GHQHWLPOHUL YH EDNOP JHUHNOLOLNOHUL WHVSLW
YH HOHNWULNVHO SDUDPHWUHOHULQ |O0*OPHVL LOH \RUXPODQDELOL
GH+HUOHQGLULOPHVL JHUHNLU
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