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INEMLK HAVANI N (-BURBUHARKA KARI kI MI') TERMODKNAMKK ¥7Z

Kuru hava viensgebaklair éoliak h.a(i dealk|l gand )er i e EK 2 ( Ge

Bunl aré ekte vermemizin sebebi benl i havanén °zel |l
okuyucul ar @ mé z dNendi @avamemelolarakik-r i niava il e su buhar énén
dekegnegl ebi i, Kuru hava asl|l éhdagakebubiadakaz helsmapy @&
gibi g%z °n¢ne alacajéz ve su buharé ilze kadmam&mé ge
en teme ©°zellik elbetteki neml i havanén i-inde mevec
il e g°sterecejiz birimi (kg kuru hava/ kg nemli hava
k¢t A3i kglsu buharé/ kg nemli hava olur. Ayné dejikk
kuru hava k¢tlesine orané (kg su buhareée/ kg kuru hav
0 — (1-1) veya
5 — fi’szoi'moa(l_z)

SO 0awso @ _ _
Neml i havanén molar orané da A veya wW cinsinden hes
. T
W - - (1-3)

Buradaki0 p@tpuckpgld kmol suyun nolcedwegb weg / &kjméorl | éjaév,an é

mol ek¢l er ajérl éj edér . iRderbony Heaekiemlerimizedsabit oranalarako | a r
ta alabiliriz.

6 — T™@cpwuv@yp

Termodi nami k denkl emleri g%z ©°n¢gne al érken °zgyg
g%z °n¢ne alabiliriz. Ejer dejer herhangi biris
don¢gkt ¢grelebilir.

Suyun mobpad prar‘.é:TT - (1-5)

YFENPOPYRI{A &dz oWzl pPy By1-6) PAYA ol AaPYyOPY
YIENPOPYRF 1A 1 dzNHz0 K I @0 Y1%)\blarakmfady édebitr 4 Py OPY

YI NP ® YoRIERY ORPY RO WISPEORIFRINI 61 £t 3SaAyRS odz dzyl y &dz 6 dz
RSEAOGANNVSRSY o0F&PYOPYP I NIGPNINI]l R28YlF SENRAAYS o
0dzKI NPY Py |1 POPAI RPY Pl JSNE RO 1 I S Aafi SWBM YRS G A NP 52 @)
0StfA O0OANI @2€dzoYIl ANt B aPNDPYPORNPR G €828 NNY | NP & © ¥z dzN
0ANI aPOLF {1t PEL dzt 03 ®PERY I R K PNADY Fded @figxdediperatiirey ®RAPS/ Py 2 | G |
Verlyoruz.



T A

S 1-Aremlivhavadakh { PaYA o6 aPyOPy Rl { Pl 3IPYy o0dzKINI FF1 PYyRFE 2
y21GFraP aPOF1tPEP AfS AfAGTAAR

YI NPOPYRF 1 A &Ri2 éoYdK oRRyPRAD RoPAY X (T) 1.8

Kezgén buhar fazéendaki (1 noktaséendaki) su buhareneé
baséncéna o r(alateerhamidiyismiai veriyoreazzBenzerbir kavram olarak ta doygunluk derecesini
verebiliriz. Keézgén buhar fazéndaki (1 noktaséndaki)
k¢tl esine oranéna doygunDO&8) dadenéesve(Dgeggrer of sat
Baj el YiA@ m = - 19

h
Doygunluk dereceD U Y 1.10

h
¢j noktas@® basa@kliceinedaki)ydloy v psce s alkl 6] &

Entalpi Q 602" Q p 0 z'Q kJ/kg nemli haval.12

Q Q z’Q Q 02z'Q kJ/kg kuru hava K..13
Entropi:i 072i p 07zi kJ/ (kg yhM hava K)

i Z i 0zi kJ/(kg kuru hava K}.15
kg neml hava i1 -in verilen herhangi biirrkg° zel I |
Kuru hava i-in verilen herhangi bir °zellik A

Denklem 1.13 de entalpinft k € s mé kur u havanén termodinamik ©°

02'Q kémé su buharénéni hdemokayvyvamkkafAmaekt adéer
prosesinde entalpinin dejikimini de¢kKenegrsek &
0 & Q Q a T 0270 Q 0 zQ 116

0 & Q0 1Q 0 27Q 0 27Q a Q 1Q a 0 z2Q 0 z'Q 1.17

0 0 0 1.18



|l sé transferinin kuru havanén ental pi dej i Ki mi

heat transf er )naklsawn abnu hkaérsenmedchaan gk azyl | €sé trans
veriyoruz .
Miikemmel izolasyon
m, m,
h.tow h* t* w*
— —

'ml Besleme suyu

t, hsu
kekil 2.1 Adyabati k doyma sécakl éejée taném havu
Yak hava i-in kullandéjéeméz dijer bir kavramnda ady
izole edilmik su ile dolu bir kanaldan ge-irilirken
sécakl éjenda yak havanén sécakl é&jéna adyabatik doym
Enerji dengesinden hesaplanabiliré&sin havanén enerjisi+ buharl akan suyu

ol dujundan
M 0T A qa (2-14)

burada h: kanala gi'redoymikk hparnleav akménell @nats ablup ilusnia,n
s é v éduyumentalpisivein se doymuk yak havanén ent aladyabatk di r . B L
doyma sécakl é&jéné verir. Adyabati k doyma sécakl éj e
Termodinami k yak termomemee rececakll éjocédraéan sgarmkbiekttaam
belirtelim. Ger-ek termometrenin okuduju dejer eéseé
seéecakl éejéndan sapacakteéer.

<
Q
~

havayl
akl ejJ én
mi bas

Q

il gili tanémlanma
dekegrdegj émegzde ay
€ yoiomksma bebakl éej

&sjeeé dgéerr.e k¥eank shoanv @mzeen | b ake
né basén- altéenda yoju
na exittir.

~ un
D
nw o
M

35 M

o)

termometre sécaskécepkl éjenémadyagppb@thhkmdegimarnét ef m
akl ejéne da dojru olarak tanémlamaya -al ékal ém.

mometre g°rel mektedir. Yak hadmnu«ltiurtaecrarko mest rbaumiun
rinden bel i bir hézla ge-tijinde buharl aktéraca
arl akarak bu termometrenin okuduju sécakl éjé aka
uifbui gbir enerji dengesinin olmadéjéné not edel i m.
l e transferi kullanarak hesapl amaya - ah@xeae® ]| éz.
elim. Gel en nnagnl imuhdvwkn arems éiea kvl &jeé baséncéna P d
ézéne da °l -elim. ¢evr e dudvedrelrairnédne soél cdaukjluénjué nkéanb L
mometre ve yak termometre ¢zesé ndreandfaeri afatts h¢
ujunu kabul edebiliriz.

— C N ® D

O - o< "o D0 < 0O X

o+t <caxoo™ —~ 0 <
—

- @



izolasyon
levhasi
E ,\ . Pamuk orgu
f
'If’ /
Kuru hava /4
Termometresi | | // /
~ ’ / .
” ot Yas hava
/, ; \\\) Termometresi

Nemli hava
T.ow,
P

\

Y¢ézeydeki ésé transferi i -in sénér Karteéendan

MQ o0 o - (2. 15)k arte NadaxléeakEim iérs.é Buraamdsdlkir sabi
s é @&k |

0 —(2.16) ve y¢zeyderdersek i baren boyut a

66 — — QY'® O (2.17) olur

K¢tl e transferi i-in de benzer ol arak

a MQu 0 o — (2.18) yazélabilir. Buradakiw D su b
buharl akan su debisidir.

Burada da dejikkenl eri boyutsuz parametrelere indir
0 vei — (2.19)

— — QY A (2.20)

Cevre ylizeyleri

Kuru hazneli
termometre

——— e

Lay
nemli hava i Yas hazneli
tLW.P 1Isinim termometre

kalkani
e
totr Wi, wb

kekil 2.1 Yak termometre sécakl é&jé taneéme

sé transferi ve k¢tle transferi g°re¢ldegjeé¢ gibi ben
[

|
i n

—_ O — — OYQOiI (2.21) yazélabilir. Benzer ol arak



&

benzer|l

0Q — -

dejerl erini

jinden

(2.23) elde edilin.

(2.25)

OYQ YD (2.22)

— (2.

24)

yazél ashiyléisré.

ol dujunu

ge z

°ne¢ne

al

érsak

a8l n®c hil leirt. h Bu

ili kkisiudak2a)y .dBunegovalu-ohar &k ssuyu

T
denely®et+ ol aredide® letmd Kt-4 o nEd -dlea re& td g i

T

veril mektedir Bur adaémn gr, zfegyrdlekiiy yraikk dlaarraa ks Elcea kd &y €
dejerlerinden bir ejri uydurur sak:
Tablo 2.1 Neamlivbeakatl esal di fusivite dejerleri [ 2]
{POL1fa D a/D
derece C m2/s*le-5 m2/s*le-6
10 1.99 2.33 0.854077253
15.6 2.06 2.42 0.851239669
21.1 2.13 2.51 0.848605578
26.7 2.2 2.6 0.846153846
32.2 2.28 2.7 0.844444444
37.8 2.35 2.7 0.87037037
433 2.42 2.89 0.837370242
48.9 2.49 2.99 0.83277592
54.4 2.54 3.09 0.822006472
60 2.59 3.19 0.811912226
alphalD hava 6inci derece en kiiglk kareler metodu
08640 g — T
08498 — —
08456 — —
.
08414
% 08372 \
% 08330
N
08288
08246 \\
08204
08162
08120
10.00 15.00 20.00 25.00 30,00 35.00 40.00 45,00 50.00 55.00 60.00
Tderece C
Sonu-
|5 alpha/D polinomu ketsaylar - 0 X
] al a1 a2 a3 a a5 af
0.852305024232539 9931446242785 14E-4 A 310650814676287E4 [5.997705600557154E-5 4 J4T2045006RTRBET  [13877211234023955E9 -5 569405205543006E-12

TEBITITITITTL WWXW TUBIEUIET TP 0 AT XTBWTE TN NN A0 PBINIIET T MM NEITITUL @ W

(2.26)

Le sayéséneén
probl emine d°ne
Qo 0 Qo o

T UCWEUTMOT (TMBLIUIMTWWOPTT O AREpPpTMEAUTYPT X

Kur u

ter mometre

n

ésé

heslhe riddi i mmeligizre pd b leleenin mg ealteonbraetre k ur u
biliriz. [
(2.27) buradan da

t
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0 0 — 0 O (2.28) bulunur.

Yak hava ter momentiseesi nin dengesi

Qo 0Q o Qo o Qo o (2.29) yamze+t@di30)y . ilickkisi
al ersak
v 0 DO O (2.31) bulunur. Burad® o Qo MO (2.32) yak hava sé
doyma entalpi farkéedér.
0 (2.33) olarak aleéeneér.
QLT e,T Y (2.34) (beyeéek T deréceeXKeyikng-giki i dietr e
katsayeseéedeéer .
N -mYP® mred 0i8 (235 buradd¥Q — (2.36) d= termometrenin
-al ek mar b YQ @ arslarak verilmektedir.
Ki mdi de yak hava sécakléejée ile adyabati k yojukma s
sécakl éje i-in akajeéedaki denkl emi yazabiliriz
O U O 0 © (2.37) Burada 0 —(2.38)veQ 0O Qo Qo (2.39)
adyabati k yojukma seécakl ejéndaki doyma entalpi fark
Lep — p(240)oldnj unda adyabati k yojukma sécakl éeje ve
sécakl éje ile adyabati k doyma sécakl ékl aré arasénda
0 0 — — p 0 O (2.41)
Adyabatikdoynrma s écakl éjé& ve yak hava sécakl éjée g°receli o
seéecakl éejéndaki ©°zg¢l nem ve yak hava sécakl éjéndaki
varsayarak
0 0 00 (2.42)
0 0 606 (2.43) yazeéelabilir. Buradan
0 0 00 0 (2.44) olwur. B ilikkisini direk ol arak
kullanarak hesaplayabiliriz.
v Y 8
0 3¢ 3 (2.45)
B°ylece iki séecakl ek araséendaki il ikKki

_ (2.46) olarak bulunur. Ejer -evre yagzeyl eri

—(2.47) olarak yazeélabilir

¥RNEK: At masfer baséncé EBE30M0 KkPa,akklthraw ahdwa moaened k le
heze V=1 m/ s, garni haemi 66rmM0OMgt ke smg@sttr eni n - apé
Le=0.8411862553222925

Tay=291.6666595545011derece K

Tyh=291.3464498990256%8rece K

B=8.675989056051991&

hr=2.4496017490944008V/m?K

hc=46.07781194924224%//m?K



Kay=4.16472452783659E4

Olarak bulunur.

|£:| Properties of humnid air IAPWS formulation based — O *
array no property name value humid air mass fr base unit value dry air mass fr base unit
0 P, pressure 100.0 KPA
1 T, temperature 26.850000000000023 des C
2 v, specific volume 0.8660282738334341 mé/kg humid air 0.8746885565726431 me/kcg dry air
3 h, enthalpy 51.002440260718286 Kl/kg 52.51237376246798 KkI/(ke drv air)
4 |s. entropy 0.1806822406121403 KI/keK 0.1915790630184624 kJ/(kg dry air K)
5 w_specific humidity, humi__|0.010000000001010007 | ke vap/kg dry air
6 A, mass fraction of drv air  |0.9900290099 kg drvy air'kg humid air
7 xA_ mole fraction of dry air |0 9841761363127101 kmol dry ait/kmol humid air
8 relative humidity 0.4474166596640104
0 Advabatic saturation tempe...|18.51665055450119 degres C
10 dew point temperature 13.840443000012646 degree C
11 1 Dynamic viscosity 4.470450823773415E4 | Pas
12 [k Thermal conductivity  [0.02765757574019729 WimK
13 degree of saturation 0.44400115611242217
14 Pa dry air partial pressure  |98.41761363127101 KPA
15 Pv water moisture partial p._.[1.582386368728904 kPa
16 p density 1.1546967116599396 kg humid air/m? 1.143264070949292 ke dry airnr’
17 Cp isochoric specific heat |1.0150638472724508 icJ/(keg humid air K) 1.0252144857462005 k1/(ke dry air K)
18 Cv isovolumetric specific . |0.7248858667899436 iJ/(kg humid air K) 0.7321347254585752 KkJ/(ke dry air K)
19 ha enthalpy of dry air KJ/k__ |27 01720084354424 T/ (kg humid aif ) 27.28737285200697 k1/(kz drv air K)
20 hv enthalpy of vapor EVk...|[2550.76414168118 (kg water )
Sap
pamuk Srgii
\ nemli hava
kuru hava termometresi vas hava termometresi
nemli hava \_ < tiibil
T.wp.h.p
kekil 2.2 Yak hava termometresi
20NEMLK HAVA PROSESKNKN MOPEEAENMABZKMODELK
Yukarda verilen bilgiler kullanélarak nemli havanén ter
geli ktimodmamameya®Phiavm. | av a owdve.turhand®lvan.capmdaesindév @ d i & mé Kkt i r
Programlaré geliktirmek i-in gereklNemleir mbalvaamiik daz mk
oldy undan termodinami k °zelliklerin tanémlanmasé ¢(- gird
ol ar ak IDd j ma k ti &d é rp.ar atmeert & el a&r°d npém yla Ot &djeée méz par ametr el
Progr amé mé ztdear naokdai jnéadmaikki - i ftl erden hesaplanma i-in alt
fitdb_&wh'U haviaa dyalaktliehk edoyma sécakl éejé (yak hava sécakl €
"tdb rh" kur u haviab sjéeala-kneamp a(ltej énda)
"tdb w' kur u havia® gs¢é¢lc arkd e é

"tdb_tdew'k ur u h ava isjé cnaokkit éajséeé j &


http://www.turhancoban.com/

"“tdb_ pv* kur u havasus ébcuahkalrég] eébas éncé

"tdb_dos" k ur u h a v adoyguniukadkrécés] é

"tdb h" kuru havaentalppcak!| éj é

"tdb s* kuru havaernrsppcakl| éj] é

"w_rh" ©zg¢l -m@mél -lIneam a(lE] énda)

"w_h" ©zg¢l - entalpi

ki mdi programémézé k¢-¢k bir °rnek ¢zerinden -aj éral ém.
bar i-in

Program 2.1 Nemlihavapr ogr amé yashava test progr ameé

public class yashavatest

{

public static void main(String arg[])

{ yashava yh=new yashavay();

double a[]=yh.property("tdb_rh",10.0,0.5,1.01325);
yh.print(a);

1

Program -ékteéseé:

|| Nemli havanin termodinamik gzellikleri

P bar T derece C v m*3/kg kuru hava ..] Pv bar su buban k...

Pa bar hava kismi ...| w 0zgdl nem kg ne... padil nem 0-1

1.01325 10.0 0.80707358719028... |0.0061376463877...

1.007112353612288|0.0037904757884...

n

X

O

doygunluk derecesi.| h klikg kh entalpi | s kJ/kg kh K entropi | tdew derece C cidl...

ha kJikg kh kh ental..

hw kJikg kh su b. en..l hw*w kJikg kh duyul.. | Tw adyabatik doym...|

0.4969528492200... [19.587309110389... [0.0710362072802... |0.0652478859911...

10.035551241550...

2519.936388464676/9.551757868830784]5.5323548774671...

Programdaki a verktda g%ifdlk&kkinliec &jkit égliabi -exki tli termodir
dejerleri Tablo 3.1 de verilmicktir

Tablo2. 1 yashava programé -ékteée dejikkenleri

a[0] = P, basén- bar a[8]= h entalpi kJ/kg kuru hava

a[l1l]= T, kuru hava sécakl ejé der ec a9=s,entropi kJ/kg kuru hava

a2l=v,kur u hava 3Rgkguyhavanem m a[10]= -i] noktasé sécakl &7 ¢

a[ 3] = Pv keésmi Slkg kiowhbvar ¢ ° z g ¢ | n e n a[l1l]= ha, entalpi kuru hava kJ/kg kuru hava

a[4] = Pa kuru hava késmi basén- ba al2]=hventalpisubharé kJ/ kg kuru ha

a[5]= w, °zg¢l nem kg su buhar &/ kg a[13]= hv*w, duyulurentalpi kd/kg kuru hava

a[ 6] = rh,-1)bajél nem (O a[14] = T adyabatik doyma sédg

a[7]= dos, doygunluk derecesi (deggre of satunat{6-1)

Bu programé kullanarak kendi i stedijJimiz bir nemli hava |
sécakl éeje 30 C ve bajel nem %30, -ékek kuru hava seécakl ée]
Program 22N e ml i hava programé yashava test progr ame

public class yashavatestl

{

public static void main(String arg[])

{ yashava yh=new yashava();

double al[]=yh.prperty("tdb_rh",30.0,0.4,1.01325);

double a2[]=yh.property(“tdb_rh",20.0,0.6,1.01325);

double dW=al[5p2[5];

double dh=al[8h2[8];

System.out.println("nem dejikimi = "+dW+" kg nem/ kg kuru hava"
System.out.println("enehaya); dej i ki mi = "+dh+" kJ/ kg kur

b

—————————— Capture Output---------

> "D:\co\javabin\java.exe" yashavatest1l

nem deji ki mi = 0.0018694104312766864 kg nem/ kg kuru hava




enerji dej i ki mi = 14.986765303436293 kJ/ kg kuru hava

> Terminated with exit code 0.

Ejer kencdciézer gyparpanmaé&k i stemi yor sadece kullanécé ol arak -e
aray¢z¢ de hazérlanméktér. Programémézén adé psT.java | a
yerletirerek direk olarak kullma b i | i r si ni z. Programémézén kullanél abil mesi

ol dujuna emin ol al ém.

u
(4

dogu klima  psikometrik

tablo
Programémézé a-téjéemézda °nce girdi dejerleri olan basén-:
soracaktémda Ayma&f izlaempazé fontlaré bilgisayardan bil gi sayeze
programa ekledik.
(£ girdi penceres - O
[
Basing, bar 1.01325

Maksimum Kuru hava sicakh derece C 50.0

rafik ekram fontu AdobeHeitiStd-Regular -

deferleri girdikten sonra basiniz

Dejerleri girdikten sonra basénéz d¢jmesine basél déjénda
yvar gémé proses noktalaréné se-ebilecejiniz gibi yas havan
tanémlayabilirsiniz.

[£] hava su buhar kangiminin termodinamik szellikleri- psikometrik diyagram DOGU KLIMA IKLIMLENDIRME — [m] x

Psikometrik diyagram | Kontrol sayfasi | Yas havanmn dzellikleri | DOGU KLIMA IKLIMLENDIRME

psikometrik diyagram 1.01325 bar

0.05000
0.04500 f L L a2
0.04000 LSV

0.03500

0.03000 . /-

w mutlak nem kg nem/kg kuru hava

0.02500 Pt Mt o S o

0.02000

0.01500

0.01000

0.000 5.000 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00

T Kuru termometre derece C




|£] hava su buhan kangiminin termodinamik czellikleri-psikometrik diyagram DOGU KLIMA IKLIMLEMDIRME

Psikometrik diyagram r Kontrol sayfasi r Yas havanin ozellikleri r DOGU KLIMA IKLIMLENDIRME

&D0GU

birim sistemi S| -

bilinen dzellikler giftini giriniz : tdb_w v |tdb_w

Basing 1.01325 bar

kuru termometre sicakhi 20.0] derece C

ozgul nem 0.015 kg buharikg kangim

DOGU KLIMA IKLIMLENDIRME HVAC SISTEMS

ITOB 0.5 B. 219 Ada Mo:19 Tekeli - Menderes lzmir, Turkey 35470Tel : 90-232-799 0240 www doguiklimlendirme com

P_basing 1.01325000000000 _bar,
T,_kuru_termometre_sicakiidi 20.00000000000000 _derece_C
v,_kuru_hava_ozgul_hacim___ 0.85013545297448 _m*3/kg,
Pv_su_buhar_kismi_basinc_ 0.02338398091379 _bar,
Pa_hava_kismi_basinc 0.989866501908621 _bar,

w,_6zgil_nem 0.01469304534200 _kg_buhar/kg_kuru_hava___

rh,_badil_nem 1.00000000000000

dos,doygunluk_derecesi, 1.00000000000000

h_enthalpi 21.30674529908100 _KJ/kg_kuru_hava
5,_entropi 0.07527994536231 _KJ/kg_kuru_hava_K

tdew,cig_noktasi_sicakhigi 20.00000000000000 _deg C

ha,_kuru_havanin_entalpisi 20.07315909705068 _KJ/kg_kuru_hava

hv,_su_buhannmin_entalpisi 83.957140933949421 _KJ/kg_kuru_hava

hv*w,_duyulur_enthalpi, 1.23358620203032 _KJ/kg_kuru_hava

T_yag_hava_sicakidn 6.24712845795075 _derece_C

T,_kuru_termometre_sicakhd v,_kuru_hava_ozgil_hacim___ Pv_su_Bbuhan_kismi_basinc_ Pa_hava_kismi_basinc w,_ozgul_nem,
_derece_C _m*3/kg _bar. bar
20.00000000000000 0.85013545297448 0.02338398091379 0.98986601908621

P._basing
_bar
1.01325000000000

0.01459304534200

_kg_buhar/kg_kuru_hava___

rh,_bagil_nem

dos,doyg

1.00000000000000

1.000000

v Bibirs e cak
yapar ken

Yukar d aki programda neml. havanén baséncéneé
bl gesinde iklimlendirme ile ilgild@ di zayn
seviyesinden olan y¢kseklijinden dolayé atmosfer
ol acaktér Teéwmjelmwz ayarki Muy yhsekl i jin fonksiyonu
hesaplanabilir
0 0 p cCBRLUQYwQ® Buradab deni z seviyesindeki atmosfer
kPa ol arak al énabiiltilri. kAekad]jrd cak imitzahbl-d cda y-aek ve
basén- dejerleri verilmiktir
YAZ K
. Standart
_ Denizden

KT YT D T t i
SIRA kehir Ade (KT) (Y1) e K Yeksekl Y0

AcC AcC Ad m kPa
1 ADANA 38 26 OR|21 101.07
2 ADIYAMAN 38 22 -91678 93.44
3 AFYON 34 21 -12 R| 1019 89.67
4 AJRI 34 25 -24| 1585 83.68
5 AMASYA 31 21 -12| 412 96.47
6 ANKARA 35 21 -12 R| 895 91.03
7 ANTALYA 39 28 +3R]| 42 100.82
8 ARTVKN 30 26 -9 597 94.36
9 AYDIN 39 26 -3R| 70 100.49
10 BALI KESKR 38 27 -3 R| 103 100.09
11 BANDIRMA 34 25 -6 R| 49 100.74
12 BKLECKK 34 23 -9 R| 526 95.16
13 BKNG¥L 33 21 -18 R| 1177 87.96
14 BKTLKS 34 22 -15 R| 742 92.72
15 BOLU 34 24 -15| 728 92.88
16 BURDUR 36 21 -9R| 1025 89.60




17 BURSA 37 25 -6R |99 100.14
18 ¢ ANAKKALE 34 25 -3R|3 101.29
19 ¢ ANKI RI 34 26 -15| 730 92.86
20 ¢ ORUM 29 19 -15| 803 92.04
21 DENKZLK 38 24 -6 | 428 96.29
22 DKYARBAKIR 42 23 -9R| 652 93.73
23 EDKRNE 36 25 9|47 100.76
24 ELAZIJ 38 21 -12| 1090 88.90
25 ERZKMCA 36 22 -18| 1157 88.18
26 ERZURUM 31 23 -21) 1893 80.56
27 ESKKk EHKR 34 24 -12| 790 92.19
28 GAZKANTEP 39 23 -9 (849 91.53
29 GKRESUN 29 25 -3( 40 100.85
30 G! M! KHANE 33 23 -12| 1219 87.51
31 HAKKARK 34 20 -24| 1720 82.30
32 HATAY (ANTAKYA) 37 28 0R| 100 100.13
33 HATAY (KSKEND 37 29 3|3 101.29
34 ISPARTA 34 21 -9 1050 89.33
35 K¢EL (MERSKN) 35 29 3|6 101.25
37 KSTANBUL 33 24 -3R| 40 100.85
38 KZMKR 37 25 0|3 101.29
39 KARS 30 20 -27| 1750 81.99
40 KASTAMONU 34 22 -12| 800 92.08
41 KAYSERK 36 23 -15| 1058 89.24
42 KI RKLARELK 35 25 9R|232 98.57
43 Kl RkKEHKR 35 21 -12| 980 90.09
44 KOCAELK ( KZMK 36 25 -3R|77 100.40
45 KONYA 34 22 -12| 1024 89.61
46 K! TAHYA 33 21 -12| 935 90.59
47 MALATYA 38 21 -12| 915 90.81
48 MANKSA 40 26 -3R|42 100.82
49 KAHRAMANMARAK 36 22 -9 549 94.90
50 MARDKN 38 23 -6 | 1150 88.25
51 MUJ LA 37 22 -3R| 648 93.78
52 MU k 32 20 -18| 1283 86.83
53 NEVKEHKR 28 17 -15| 1260 87.08
54 NKJDE 34 20 -15 R| 1239 87.30
55 ORDU 30 22 3|4 101.28
56 R KE 30 26 -3| 60 100.61
57 SAKARYA ADAPAZARI 35 25 -3R| 30 100.97
58 SAMSUN 32 25 -3R| 40 100.85
59 SKKRT 40 23 9875 91.25
60 SKNOP 30 25 -3R| 25 101.03
61 SKVAS 33 20 -18| 1285 86.81
62 TEKKRDAJ 33 25 -6 R|55 100.67
63 TOKAT 29 20 -15| 608 94.23
64 TRABZON 31 25 -3[109 100.02
65 TUNCELK 37 22 -18| 979 90.10
66 KANLI URFA 43 24 -6 R| 515 95.29
67 Uk AK 35 22 -9R|911 90.85
68 VAN 33 21 -15] 1732 82.18
69 YOZGAT 32 20 -15| 1320 86.44
70 ZONGULDAK 32 25 -3R|42 100.82
71 AKSARAY 34 20 -15] 980 90.09
72 BAYBURT 33 23 -15| 1550 84.04
73 KARAMAN 34 21 -12| 1025 89.60
74 KIRIKKALE 35 21 -12| 725 92.91
75 BATMAN 40 23 -9(540 95.00
76 k1 RNAK 34 20 -6|1829 81.20
77 ARDAHAN 27 18 -21| 1829 81.20
78 BARTIN 31 21 -3R| 30 100.97




79 I JDI R 36 25 -18| 855 91.47

80 YALOVA 33 24 -3R| 2 101.30

81 KARAB; K 32 25 -12] 270 98.12

82 KKLKS 39 23 -6 | 638 93.89

83 OSMANKYE 38 26 -3R| 121 99.88

BONEMLK HAVA PROSESKNKN MOGERCENMEGEAXK MODELK
Ger - ek giazi moged ekl it deeyn&ll &ermlek Z ede&averi |l mi kKt
programdan ve kullanél maséndan bahsedecejiz.
(IAPWS) [56,57,58]d enk | eml er i kull anél méxkter Bu denkl

air IAPWS :buprogrambdr u havanén ter modi narmRirl g aanél itlelke
hesapl ama

havanén termodinami k ©°zelliklerini
akajeéeda veril miktir

public class airtest
{ public static void main(String arg[])

air_IAPWS al=new air_IAPWS();

double P=1000;

double T=300;

System.out.printin(al.name+" "+P+" "+T+" "+al.ro(T,P)+al.h(T,P)+" "+al.s(T,P));

> "E:\co\javabin\java.exe" airtest

> Terminated with exit code 0.

air_IAPWS 1000 300.0 11.645465101732553 24.993351275103688153090272897

steam IAPWS95Bu program su buharénén ter modi nami

import javax.swing.*;
public class steamtestl
{public static void main(String arg[])
{ steam_IAPWS95 st=new steam_IAPWS95();
String s1[]={"tx","tp","tv","th","tu","ts","pv","pt","ph","pu","ps","px","vp","vt"};
String s2[]={"P kPa","T K","v m"+u00B3'+"/kg","h kd/kg","u kd/kg","s kJ/(kgK)","x kg vap/kg",

"k W/(mK)",""+"\u03C3'+" N/m","Pr",""+u03C1'+"kg/m"+\u00B3","w m/s"};
double T1=26.85;//degree C

double P1=100; //kPa

double a[]=st.propertyC(s1[1],T1,P1);

String s="";

for(int i=0;i<s2.length;i++)

{s+=s2[i]+" "+ali]+"\n";}

JOptionPane.showMessageDialog(null,s);
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Message >

®

P kPa 100.00000689021172

TK 300.0

v m*kg 0.0010034555593782706
h kJikg 112.65367945804118

u kJkg 112.55333389518934

s kJ/(kgK) 0.393062433009772

X kg vapikg -2.0

Cp kJI(kgK) 4.180639522003496
Cv KJ/{kgK) 4.1301786150111885
a 1/K -5.713360223379576E-4

Kk kPa 3.2789019917575017E-4
n Pas 8.537426062531053E-4

kK WiimK) 0.6103364440689076
o Nim 0.07168596252716256

Pr 5.84856153979779

p Kg/m® 896.5563403919836
wm/s 1499.2806565300418

OK

steamTableAPWS95Bu progransteam IAPWS95h e s ap |l ar & i

| £ Properties of water and steam |APWS 95 - m] *

Propert\es of water and steam

International Association for the Properties of Water and Steam (IAPWS) 95

Dr. M. Turhan Goban, Ege University, School of Engineering, Mechanical Eng. Dept. lzmir, Turkey
email : turhan_coban@yahoo.com web : www.turhancoban.com

Reference: The IAPWS Formulation 1995 for the Thermodynamic Properties of Ordinary Water
Substance for General and Scientific Use W. Wagner and A. PruB J.

Phys. Chem. Ref. Data, Vol. 31, No. 2, 2002

select known property pair:  |tx - [tx

Temperature 100.0 degree C

Quality 1.0 kg vapor/kg mix.
refno Property Value Units

0 P, pressure 101.41797792130998 | kPA

1 T, temperature 373.15 deg K

2 v, specific volume 1.6718606010940391 | mkg

3 h, enthalpy |2675.572029220834 | KJ/kg

4 u, internal energy 12506.015307691571 KJ/kg

5 s, entropy [7.354077050958405 | KJ/kgK

B x, quality 1.0 kg vap/kg mix

7 Cp, specific heat at c... [2.077491868482266 | KJ/kgK

3 Cv, specific heat at c... |1.55. 1345107 | KJIkgK

9 a isobaric thermal ex....[0.002702311753900... | 1K

10 K isothermal compre... (0.010023461333813... | 1/Pa

1 n Dynamic viscosity  [1.223215812171426... | Pa.s

12 k Thermal conductivity |0.02479378675595491 ) WimK

13 @ Surface tension 10.058911868587664... | N/m

14 Prandtl number 1.024942631070555

15 p density 10.5981359925257022 | kg/m®

16 speed of sound 471.8157238382752 mis

show in T-s diagram

humid_air_IAPWS: Ne ml i havaneén
°rnek test programe:

termodi nami

k

n

I.ns an

o zel | i

public static void main(String arg[])
{humid_air_IAPWS ha=new humid_aitAPWS();
double A=0.9900990099;

double T=300;

K1

ar

er



double P=100;
/Iha.print("ATP",A,T,P);
double Twet_bulb=ha.Twet_bulb(2:3¢1.0,A,T,P);
System.out.printin("Twet_bulb="+Twet_bulb);
double h=ha.h_ATP(A,T,P);
double ro=ha.ro_ATP(A,P);
double T1=ha.T(A,h,ro);
System.out.printin("T1="+T1);
double T2=ha.T_AhP(A,h,P);
System.out.printin("T2="+T2);
double rh=ha.rh_ATP(A,T,P);
System.out.printin("rh="+rh);
double T3=ha.T_ArhP(A,rh,P);

System.out.

printin(r3="+T3);

Captu

re Output---------

> "E:\cojavabin\java.exe" humid_air_IAPWS
Tas=291.66665955450117
Twet_bulb=291.34644989902563
T1=300.00001515097915
T2=300.0000008316587

rh=0.4474166

596640104

T3=300.0000321340561

> Terminated with it code 0.

public static void main(String arg[])

{humid_air_IAPWS ha=new humid_air_IAPWS();

ha.input();
}
| £ Properties of humid air IAPWS formulation based — O
array no property name value humid air mas... unit value dry air mass fr ... unit
0 P. pressure 100.0 kPA
1 T, temperature 27.0 deg C
2 v, specific volume  |0.8664624868041854 | m* ke humid air 0.8751271116722272 | m/kg drv air
3 h, enthalpv 32.1447090148015714 | El'ke 32.66615623949587 |[kI/(kg drv air)
4 s, entropy 0.19018964662174 ElksE 0.19200154308795... [kI/(kg drv air K
5 w_ specific humidit. . [0.01 k= vap'kg drv air
] A, mass fraction of .. |0.9900990099009901 | kg drv air'kg humi...
7 xA, mole fraction o... [0.984176136314283 | kmol drv airkomol ...
8 relative humidity 0.4434008764528124
9 Advabatic saturatio . |18 566356243344444 |degres C
10 dew point temperat__. |13 840443003448772 |dagree C
11 1 Dvnatmic viscosity |[4.47979692042079_. | Pas
12 k Thermal conducti.__ |0.02766863608203... | WmK
13 degree of saturation (0 44014174713412. .
14 Pa drv air partial pr__. |98 4176136314283 |[kPA
15 Pv water moisture .. |1.5823863685716977 |kPa
16 p density 1.1541180549989503 |kz humid air‘m* 1.1426911435633171 kg drv air'm®
17 Cp isochoric specifi.. |1 0150685555201293 [kT/(ke humid air ) [1.0252192410753307 |kJ/ (kg diry air K
18 Cv isovolumetric sp.. (0. 7248923833253497 [kT/(ke humid air ) |0.7321413071586031 |kT/ (kg diry air K
19 ha enthalpy of diy 2. |27 168150462752023 |kT/(ke humid air ) 27 439831967380453 [kT/(kg drv air K
20 hv enthalpy of vapo.__|2551 0462110459034 |kT/(kg water )
public class humid_air_IAPWS_testl
{public static void main(String arg[])
{ humid_air_IAPWS ha=new humid_air_IAPWS();
double w=0.01; /1 kg su buharé/ kg kuru hava
double T=300.0; // derece Kelvin

double P=101.325; // kPa
double a[]=ha.property("wTP",w,T,P);
System.out.printin(Matrix.toStringT(a));




---------- Capture Output---------
> "E:\cojavabin\java.exe" humid_air_IAPWS_testl

101.325000000000000
26.850000000000023
0.854699540102156
51.989269925039510
0.185871812480369
0.010000000000000
0.990099009900990
0.984176136314283
0.453344930359494
18.657901835175323
14.043113996161310
0.000447947743856
0.027658132289867
0.45005510351561
99.721647012044730
1.603352987955273
1.170001799556926
1.015087794958999
0.724891168982928
27.014246748407036

2550.755034572443500

> Terminated with exit code 0.

public class humid_air_IAPWS_test2
{public static void main(String arg[])
{ humid_air_IAPWS ha=new humid_air_IAPWS();

double w=0.01; /'1kg su buharé/ kg kuru hava

double T=300.0; // derece Kelvin

double P=101.325; // kPa

ha.print("wTP",w,T,P);
}
Property metodu alttaki dejikken setl eri
Input String dejikken dejixken deji&ken
ATP A kg kuru hava/k(Tk.h. séckalP basén- kPad
ATro A kg kuru haval/k(Tk.h. séckalblryojunl uk k%
wTro w °zg¢l nem kg su |[Tk.h. séckakryojunl uk k%
XATP XA kmol kuru hav{Tk. h. séckakP basén- KkPa
wTP w °zg¢l nem kg su Tk. h. séckahkP basén- kPa
rhTP fbaj el nem Tk. h. séckahkP baséen- kP4
TTasP Tkuru hava KEeéc ak Il Adyabatik dyma P basén- kPa

sécakl ejé

TTdpP Tkuru hava Kécakl¢ij noktas{(P basén- kPa
AhP A kg kuru hava/ k(Ental pi kJ|/|P basén- kPa
whP w °zg¢l nem kg su Ental pi kJ|[/P basén- k P a
ArhP A kg kuru hava/k(fbajél nem|P basén- kPa
wrhP w °zg¢l nem kg su |fbajél nem|P basén- kP4

Property

me t o d u propért($tring gjdeyble Kl kiauld v2,double v3)

numara sembol isim birim

0 P basén- kPa

1 T Kur u hava s é|dereceKelvin

2 v ¥zg¢l hacim|kg yak® haval/

3 h entalpi kJ/ kg yak ha

4 S entropi k) kg yak hayv

5 w ¥z7zg¢l nem kg su buhare

6 A K¢tl e or ané | Kkgkuruhava/kgiemlihava

7 XA Molar oran Kmol kuru hava/kmol
nemli hava

8 f Baj el nem




9 Tas Adyabati k do| dereceKelvin
10 Tdp ¢ijJ noktasé Derece K
11 h Dinamik vizkozite Pa.s
12 k | sél i I et ken| W/(mK)
13 DOS Doygunluk derecesi
14 Pa Kuru hava keé|lkPa
15 Pv Su buésamié Ika { kPa
16 r yoJjunl uk m/ kg yak hav
17 Co Sabit baseén-|kJKgnemlhava
18 Cv Sabit haci md|kJKgneml hava
19 ha Kur u havané n|kJkgkuru hava
20 hv Su buharénénkJ/ kg su buh
Not: entalpi:™Q 0z2"@ p 0O z"W kJI/kg nemli hava
QW z'®» @ 0z kJ/Kg kuru hava K
entropi:i 02i @ p 0 ?2i kJ/ (kg yak hava K)
Qi w z{ 0 i @0 zi 0 kJI/(kg kuru hava K)
kgnemlihaa i -in verilen herhangi bir °zellik A ya
kuru hava i-in verilen herhangi bir °zellik A
Nor mal atmosferik basén-| arda médaalasgadaydlalr &
dejildiridBalygaderyakl akemé rahatl ékla kull an
gazdan sapan durumlarda ger-ek gaz yakl akémén:
¥RNEK PROBLEM:
Bir depoda 20 bar hbaavsaé ns-étcaa,k | 385 éednedrae ¢ €%6k0u rbua | € |
bul unmaktadér . Bu hava kuru havaya d°n¢gkteer ¢l
sécakl ej e (vweentalpiyilneks aasléanyed n € z .
public class humid_air_IAPWS_test3
{public static void main(8ing arg[])
{ humid_air_IAPWS ha=new humid_air_IAPWS();
double rh=0.6; //
double T=35+273.15; // derece Kelvin
double P=20*1e2; // kPa
ha.print("rhTP",rh,T,P);
}
}
|£| Properties of hurmid air IAPWS formulation based - O s
array no property name value humid air mass fr... unit value dry air mass fr base unit
0 P, pressure 2000.0 kPA
1 T, temperature 35.0 dez C
2 v_ specific volume 0.04408198258287801 | m*/ke humid air 0.044128360620404286 | m*ke drv air
3 h, enthalpy 33 8767059548484 KI/kg humid air 33.01234716350179  |kT/(ke dry air)
4 s, entropy -0.7363287758001082 | KTke humidair K [-0.7371034570203616  [kT/(ke dry air K)
5 w, specific humiditv, h...|0.00105208602013707...| kg vap/'keg drv air
6 A, mass fraction of dr... [0.0980400197015424 | kg drv air/kg humid air
7 %A, mole fraction of dr...[0.0083112827796059 | kmol drv air/kmol hu...
g relative humidity 0.50000000000094
9 Advabatic saturation te_.. |33.66565756644195 degree C
10 dew point temperature  [26.06842766311263 degree C
11 1 Dvnamic viscosity  [1.1505252363130096E-4| Pa s
12 k Thermal conductivity [0.027500408601484383 [ W/mK
13 degree of saturation 0.590744473719346
14 Pa drv air partial press__ [1996 6225655592118 |kPA
13 Pv water moisture part...|3.377434440788196 kPa
16 p density 22.685005106562336  |kg humid airm® 22.661163613124027 kg dry aivm®
17 Cp isochoric specific h...|1.0360793933272452  [kJ/(ke humid air K) 1.037160437072717  |kT/(kg drv air X)
18 Cv isovolumetric speci... [0.7234277508655187  [kJ/(ke humid air K) 0.7241888680082522  |kT/(ke drv air K)
19 ha enthalpy of drv air __ [31 238730751100863  [kT/(kz humid air ) 31.27150658301993  [kTi(ke dry air K)
20 hv enthalpy of vapor __. |2565.42764840468 kJ/(kg water )




Basén- d¢ker ¢l meden depoda RéaG6&derece Celargk butundu. ma s
Ki mdi birde i deal gaz denkleminin verdii]i son.
P,_basing 20.00000000000000 _bar.
T,_kuru_termometre_sicaklidl 35.00000000000000 _derece_C
v,_kuru_hava_ozgll_hacim___ 0.04430376800656 _m"3ikg
Pv_su_buhar_kismi_basinci_ 0.03376617622439 _bar
Pa_hava_kismi_basinci 19 96623382377561 _bar
w,_0zgul_nem 0.00105185413006 _kg_buhar/kg_kuru_hava__
rh,_badil_nem 0.60000000000000
dos, doygunluk_derecesi 0.59932353439267
h_enthalpi 37.84459838421484 _KJikg_kuru_hava,
s,_entropi 0.13010040553753 _KJikg_kuru_hava_K
tdew,cid_noktasi_sicaklig 26.06908314032449 _deg_C.
ha,_kuru_havanin_entalpisi 35 14569674009027 _Kikg_kuru_hava
hv_su_buhannin_entalpisi_ 2565.85163862852370 _KJikg_kuru_hava,
hv*w,_duyulur_enthalpi 2 69800164322457 _Kikg_kuru_hava
T_vas_hava_sicakhi 33.62212182002563 _derece_C
Ger¢lde¢g]je¢ kadaréeyla -i] noktaseé sécakleje 26.
Bunun sebebi nedir? Kuru hadaydei deabubarzéeakal
denklemlnl kull anéyoruz. Ve -i] noktasé temel
(su baharénén keésmi baséncéendaki y oButhdarsa s é c a |
buharé i -in gerk-udk ah"lajléj‘deemneimleekmldnubeslouruttenlalyre ol
kadar ener ji harcéyaeajempizevaesaphamakti gaeeér

entalpi verisi olarak h=39123kJ/kgkuru hava elde ettikK d e a |
h=37.844 kJ/kg kuru havaed e r i

hes ahbidkkRP=1

bar

ni
i -in

v er dYi:3.0A66kad/akg
yapsaydek

gaz

ne ol

public class humid_air_IAPWS_test3

{public static void main(String arg[])

{ humid_air_IAPWS ha=n& humid_air_IAPWS();
double rh=0.6; //
double T=35+273.15; // derece Kelvin
double P=1*1e2; // kPa
ha.print("rhTP",rh,T,P);

dieemk | iemiin ayn
Kuwurk hava
acakt é?

- e

}
}
| £ Properties of humid air IAPWS formulation based — O x
array no property name  |value humid air ma... Lnit value dry air mass f.. Lnit
0 P. pressure 100.0 kPA
1 T, temperature 350 deg C
2 v, specific volume |0.8956731976405.. | m¥ke humid air  |0.91514758353604.__ | m¥ke drv air
3 h, enthalpy 80.036443287463 | KTkg humid air ... |90 972136214387 |kI/ (ke drv air)
4 s, entropy 0.3148130003360..| KTke humid air ... [0.3216571786021___|[kT/(ke drv air K)
3 w. specific humid_ .. [0.0217404565529_ | kg vap/ke drv air
6 A mass fraction ... [0.9787221339689_. | ko dry air'ke hu. ..
7 x4, mole fraction |0 9662256553942 | kmol drv airkmo. ..
2 relative humidity 0.5000000000624 .
0 Advabatic saturati .. (28 216613806827 __|degree C
10 dew point temper... [26.068422720132___|degres C
11 1 Dvnamic viscos._ . |5.6148423103758. [ Pas
12 k Thermal condu... [0.0300942366329._ | W/mK
13 degree of saturation |0.5948266836588. ..
14 Pa drv air parfial __. (96 622565559422 [KPA
15 Pv water moistur___ (3 3774344405772 ___[kPa
16 p density 1.1164761541173 (kg humid air’'m?® 1.0927199240832. . kg drv air'm®
17 Cp isochoric spec...[1.0256828560170___ [kT/(ke humid air K) [1.0479816695854 . |kT/(ke drv air K)
18 Cv isovolumetric ___ [0.7334676546165. . |k]1/(ke humid air K) [0.7494135762947___|kT/(ke drv air K)
19 ha enthalpy of drv..|35.223006661962. . [kT/(kg humid air ) |35.9896904743735 [kT/(ke drv air K)
20 hv enthalpy of va.___ (2565 4276484047 __[kT/(kg water )




P_basing 1.00000000000000 _bar
T,_kuru_termometre_sicakligi 35.00000000000000 _derece_C
v,_kuru_hava_dzgil_hacim___ 0.91549205743666 _m*3kg
Pv_su_buharn_kismi_basinci_ 0.03376617622439 _bar
Pa_hava_kismi_basinc 0.96623382377561 _bar.

w,_0zgll_nem

0.02173548989137

_kg_buharfkg_kuru_hava__

rh,_badil_nem

0.60000000000000

dos,doygunluk_derecesi

0.58602153002988

h_enthalpi

90.91573909515691

_KJlkg_kuru_hava

s,_entropi

0.30777846031619

_Kikg_kuru_hava_K,

tdew,cid_noktasi_sicakhd

26.06908314032449

_deg C

ha,_kuru_havanin_entalpisi

35.14569674099027

_KJ/kg_kuru_hava

2565.85163862852370
55.77004235416663
28.15506680837014

_KJlkg_kuru_hava
_KJlkg_kuru_hava
_derece_C

hv,_su_buhannin_entalpisi
hv*w,_duyulur_enthalpi
T_yas_hava_sicakhdi

a neglehava entalpig 18=90.97213 kMg idealgaz nemli hava entalpisi
kJ/ kg ol &8.66056 klJkg karu ravaaldrakloulundu.a r k

40KKLKMLENDKRME PROPSKXIOMEK RKK PROSESLER

Kapal € mekanlarda insan konforunun sajl anmaseé
rahat hi sseaderedkll éarjeassn Vve imemin kontrol ¢ gereki
par-acéklarén da temizl enmesi gerekir, bunun
deji ktirilmesi gerekmektedir K2n7s ath | seéraSagledmeekl | i
bajél nem isterler Bu y¢zden biz burada bu t ¢
nem al ma ve nemlendirme iklemlerinin nasél y a
bunu i - havaneén rdiejjliextde idinrelsda Kk tpirroesceesjliez .
V-
/3
/ EISItI‘I‘Ia'I.I'E
/_;// . = nemlendirme
#F/_, duyulur sogutma
g v duyulur isitma
_mgutmavEE
nem alma n
E
S
L
kekil 4.1 Temel haval andiek mai pyagprsam|l ezémiimdesgkotment i mi
kekil 4.1 de -ekKitli hava Kartlandeéer ma prosesl erini

Di yagramdan daatgdy ¢checsewfiuteniaéipma ses!| er i n-nem althg rosesleriniat | a

gostermektedirerikidmdiayb & prldasaxl i nceleyeli m.

4. 1. Duyulur ésétma ve sojut ma

Hava sécak su borularé veya hbnatre ESsaetdéjkkei eséit mar i
transferi yajé veya su veya sojutkan) boru i-inden dol
da kull aneéelabilir. | sétma prjoélesnem éazaassléenrd.a Sajgustl man epnr s
sabitken bajél nem artar. Yukarda belirttifJimiz gibi ir
sojutma prosesleri sérasénda bu ®EB] kadda ebkashphesnanahse



]
1sitma borulan

neminava | |||/ /|| || | nemlihava

— OO0 ——
Ty, oy, iy Isitma T, 2=
o Qout = < by
keki-L Mefml i havanén ésétél masé

Prosesin temel enerji denklemleri

Ofp G G a

Ma1=Ma2=Mahava i-in ve

W1 =W, hava i-indeki nem i -in
ve ésé transferi

Q= mu(h2T hi) (Kw) veya gq=hi hy (kj/kg)

Bu denklemlerdekimk ur u hava kgiwehesel i debhvangnhental pisidir. ¥zg
bu proseste nemli havanén ental pi frar°%réryd ka dehubrkgia ,lkkuae/jaenré r
hava girik sécakl éjé 8 C ve girik nemi %50 ise, Hawva 32

k¢-¢k bir programla hesapl ayal &m:

In this equation mdry air mass flow rates and and hy is enthalpy of wet air, but the difference of dry air enthapies will

result the same value due to constant latent enthalpy values. This simple process can be investigated a small program. As ¢
example, if rg= 1 kg/s dry air is flowing with an inleetnperature of 8 C and relative humidity %50 and heated to 32 C. A
small java program will be delaped to calculate the process.

Program 4. 1.1 nemli havanén ésétél maseée

import javax.swing.*;
public class wetairtest2

{

public static void main(String arg[])

{

yashava wa=new yashavay();

double m=1.0;// kg/s

double p=1.01325;// bar

double t1=8.0;// derece C

double rh1=0.5;

double a[]=va.property("tdb_rh",t1,rh1,p);
double h1=a[8];

double wl=a[5];

double w2=w1;

double t2=32.0;// derece C
a=wa.property("tdb_w",t2,w2,p);

double h2=a[8];

double rh2=a[6];

double Q=m*(h2h1);

String s="m="+m+" kg/s";

s+="T1="+t1+" derece C h1="+h1+" kJ/kg+'\uOOD8'+"1 ="+rh1*100+"%n";
s+="T2="+t2+" derece C h2="+h2+" kJ/kg \#00D8'+"2 ="+rh2*100+"%n";
s+="Q = "+Q+" kW";
JOptionPane.showMessageDialog(null,s);

1




Message X

@ m=1.0 kgls 1

T1=8.0 derece C h1=16.354164583825888 kJ/kg @1 =50.0%
T2=32.0 derece C h2=40.60267525676085 kJ/kg @2 =11.268405356740253%

Q=24.24851067293496 kW

¥rnek prosesl eri bilgisayar programé ol madan dejerl end
interfacei GUl ) hazérl anmékt ér. Programémézén adé YasHavaPros

Input >
- Basing dederini bar cinsinden giriniz (1 atm = 1.01325 bar)
11.01325 |
oK Cancel
|ﬁ| ag havanin (hava su buhan kansiminin) temel prosesleri — O X

Isitma |/ Isitma - Nemlendirme r Isitma - Adyabatik Nemlendirme |/ Adyabatik sogutma |/Yaz klimasi |/ Kig_klimasi |
Kitlesel kangim r Hacimsel kangim r Sofgutma r Sogutma - Nem alma - Isitma r Sojutma - Nem alma - Kangtirma

Isitma

debi m1 1o ks
giris sicakhgi T1 lsoi derece C i =5 Prosesi Hesapla |
girigbaginemidd [05 ] 0.1

debi m2 ’3207 derece C

| £ 1sitma presesi termodinamik degerler - m} X
Basing bar sicaklik C | v kh dzgll ha...|Pv_su_buhar.|Pa_hava_kis...| w,_o6zgllne...| ¢ badilnem |dos,doyguniu..|h enthalpi KJL.] s, entropi KJ/...|ton, cid noktas..| ha,kuru hava... | hy,su buhann..) hvew,duyalur .. |[t_yas_hava si.
1.01325 8.0 0.800756417...|0.005361929...[1.007888070...{0.003308861...[0.5 0.497340017...|16.35416458...|0.059643822... [-1.78131660... [8.028280480...|2516.238528...[8.325884103... [3.866169207...
1.01325 32.0 0.869111935...|0.005361929...[1.007888070...{0.003308861...[0.112684053... [0.107963563... [40.60267525... |0.142406017... |-1.78131660... |32.12882644... |2560.956241...|8.473848812... [14.66254749...
m— . . T —
£ 1zitma prosesi gikt dederleri — O >
m kgl's Clisitma KW

[ mouse exited from the plot window

|(Piotpage | Control pags 1 | Controlpage | Adeitional nformation about cass Piot

psikometrik diyagram 1.01325 bar
0.05000 ﬁ
0.04500

0.04000

0.03500

0.03000

w mutlak nem kg nem/kg kuru hava

0.02500

0.02000

0.01500

0.01000

—

0.000 5.000 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00

0.005000 —

0.000

T Kuru termometre sicakligi derece C

Imouse is outside of the plot window [.0.5474452554744526 , 0.06450304259634888]




keki-2 HAspgrasesnanin kull anécé arayg¢zy

Sojutma prosesi de ésétma prosesine

sojutal éem.

Program4.1-:2 neml i havanén sojutul masé@

benzer

ol ar ak

import javax.swing.*;

public class yashavatest3

{

public static void main(String argf[])

{

yashava wa=new yashavay();

double m=1.0;// kg/s

double p=1.01325;// bar

double t1=35.0;// derece C

double rh1=0.5;

double a[]=wa.property("tdb_rh",t1,rh1,p);
double h1=a[8];

double wl=a[5];

double w2=w1;

double t2=29;// derece C
a=wa.property("tdb_w",t2,w2,p);

double h2=a[8];

double rh2=a[6];

double Q=m*(h2h1);

String s="m="+m+" kg/m";

s+="T1="+t1+" derece C h1="+h1+" kJ/kg \#00D8+"1 ="+rh1*100+"%n";
s+="T2="+t2+" derece C h2="+h2+" kJ/kg \#00D8'+"2 Z+rh2*100+"%n";
s+="Q = "+Q+" kW";
JOptionPane.showMessageDialog(null,s);
}

}

Meszage

@ m=1.0 Kg/s
T1=35.0 derece C h1=80.73261457286247 kJ/kg @1 =50.0%

Q0 =-10.385322446346308 kW

OK

T2=25.0 derece C h2=70.34729212651617 kJ/kg &2 =88.79552159805873%

Ayné prosesi kull anécé arayg¢zy

programénda

hesa

yinelersek:

m kgls \ Q sodutma KW | m yodusma ka/s
1.0 |10.385322446346308  [0.0

|£| Yas havanin (hava su buhar kansiminin) temel prosesleri = O X
Isitma |/ Isitma - Nemlendirme r Isitma - Adyabatik Nemlendirme |/ Adyabatik sogutma |/Yaz klimasi |/ Kig_klimasi |
Kiitlesel kangim r Hacimsel kangim |T Sojutma r Sofutma - Nem alma - Isitma r Sofutma - Nem alma - Kangtirma
Sogutma
kiitlesel debi m1 1.0 kgis
giris sicakhin 71~ [35.0 derece C i =2 Prosesi Hesapla |
giris badil nemi @1 |0.5 0.1
clkig sicakhin 72 [25.0 derece C
[ sogutma prosesi termadinamik degerle - o x
Basing bar \ sicaklik G |v kh 6zgdl hacim..|Pv_su_buhan_k.| Pa_hava_kismi...| w,_ozgil nem k ¢ bagil nem | dos daygunluk_..| h enthalpi KJ/kg.. | s, entropi KJikgkh tgn,gid noktasi s..|ha kuru havanin lnv_su buhannin .| hvew,duyulur ent.|{_yas_hava sica
[1.01325 [35.0 0.89794847943 . |0.02813848018.[0.98511151981...|0.01776581050...|0.5 048571812448 [80.7326145728.[0.27517904560...|23 0220712201.. |35.1456967409... |2565.99144795 |45 5869178318... | 261425062504
[1.01325 250 0.86880849957 |0.02813848018 [0.98511151981..|0.01776581050.|0.88795521598. |0 88475479666 |70.3472921265_[0.24091804964. |23 0220712201 |25 0927734761 |2547.28139915 |45 2545186503 |23 5642744163
[1.01325 '3.0220712201.|0.86304481909_|0.02813848018_[0.98511151981...|0.01776581050..{1.0 0 68.2058617182...|0.23401459436...|23.0220712201... |23 1070193067 .. |2543 5846222045 1888424114 |23.0220712201
|£] sogutma prosesi qikti degerleri — [m] X



psikometrik diyagram 1.01325 bar
0.05000

0.04500

0.04000

0.03500

0.03000

w mutlak nem kg nemikg kuru hava

0.02500

0.02000

0.01500

0.01000

0.005000 \\

0.000
0.000 5.000 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00

T Kuru termometre sicakligi derece C

kekil 8 Duyulur | sétma Prosesi Dejerlerinin Psikromet

wet air and psychrometric processes - B n
heating - humidifying r heating - idifying ling r i cooling rsummer air i rwinler_a\r i ‘
mixing with mass flow rates r mixing with volumetric flow rates Ir cooling r cooling - dehumidifying - heating r cooling - dehumidifying - mixing r heating |

cooling

mass flow rate m1 "Itli kals

inlet tem m ’3507\ degree C
inlet relative humidity ®1 05 | 0.1

exit temperature T2 ’2507 degree C

fP\olpage rConlroIpagH rCuntroIpaez ’/Add\l\onalmlurmﬂtlunabonl:\assP\ol ‘

£ Cooling process outputs - b “
‘ m ka/s ‘ Q cooling KW ‘ m condensing kg/s |
[10 [10.385322446346294 0.0
[ |
- Psychrometric diagram 1.01325 bar
™
T 0.05000
5
g2
@ 0.04500
E}
2
=
£ 0.04000
2
=
5
g 0.03500
E
2
d = 0.03000
H
2
&
= 0.02500
!
| 0.02000
| 0.01500
[} 0.01000
0.005000 N~
: %\iﬁ
0000 ¥
L 0.000 5.000 10.00 15.00 2000 24500 30.00 3500 40.00 45.00 50.0
P T Dy bulb termperature degree C
3 Cooling process thermodynamic properties - O “

Pressure bar | degre

v dry air specific vol..| Py_water partial pr...|Pa_dry air partial pr.|w,_specific humidit.| ¢ relative humidity | dos,degree of satu...| h enthalpy Kikgkn | s, entrophy Klikgkn | dp dew point temp.|na enthalpy of dry a..| nv.enthalpy of stea... hvw,sensible heat. .| tw wet air temperat.

0.6979484794382... |0.0261384601869... [0.9851115198130... 0.0177656105089... [0.5 0.4857181244856...|80.732614572862... |0.2751790456065... [23.022071220145...|35. 145696 740990... |2565.9914479556...|45.586917831872... |26 142596259492

0.8688084005765... |0.0281384801869... [0.9851115198130... [0.0177656105089... 0.8870552160805...|0.8847547966658... |70.347202126516...[0.2400180406446... [23.022071220145...|25.002773476196... [2547.2813001678... 452545186503 19... |23.664274416312
[66.29586 1716253

[23.022071220145... [0.8630448190952... [0.02813584B01869... [0.9851115198130... [0.0177658105089... [1.0 0.3939399999959 2340145943656... [23.022071220145... [23.107019306761... [2543.5846222056... |45.166842411492... [23.022071220145

Figure 5.2.1.2 GUloutput showing the cooling process

4. 2. |l sétma ve nemlendir me:

Havanén ésétmaséndan dol ayé kurumasé (bajél nemin azal:r
giderilebilir. Neml endirme adyabat iuk | calnaerl aakr ayka peésléa bmialyd c
edilebilir.




lsitma

Nemlendirici

Dievresi
| (aananin | e
WU . nemli
e al o2 [ hava_
Memli s = 0y L wy>w, 03
Ndvd
lsitma balgesi Memlendirme bdlgesi
keki-L HMe#tl i havanén ésétél masé ve neml
Prosesin temel enerji denklemleri
arp G5 G a
K¢tlenin korunumu kanunundan
VA f0d4 [ & T hava i-indeki nem i-in
a a 0 o0
ve eésé transferi
0 a Q Q kw
0 & Q Q a'Q & o 0 Q
¥rnek pr davaneat kgls, T=8°C,fy( baj &l negni n mé&iB0e i V &
éséetéel maktader Daha sonr a [T§¥saava3ddgwkbed &adve: er@@de a k
-ékmaktader
Program 4. 2.1 ésétma ve adyabatik neml

endiril

endir

me s i

é s=8Ciyemkaddre vr e s i

nemil

me

import javax.swing.*;

public class yashavatest4

{

public static void main(String argf[])
{

yashava wa=new yashavay();
double m=1.0;// kg/s

double p=1.01325;// bar

double t1=8.0;// degree C

double rh1=0.3;

double a[]=wa.property("tdb_rh",t1,rh1,p);
double h1=a[8];

double wl=a[5];

double twb1=a[14];

double w2=w1;

double t2=32.0;// degree C
a=wa.property("tdb_w",t2,w2,p);
double h2=a[8];

double rh2=a[6];

double twb2=a[14];

double t3=20.0;

double twb3=twb2;
a=wa.property("tdb_twb",t3,twb3,p);
double h3=a[8];

double rh3=a[6];

double vB=a[5];

double Q1=m*(hzhl);

double Q2=m*(h2h2);

double dm=m*(w3w2);

String s="m="+m+" kgm",

s+="T1="+t1+" degree C h1="+h1+" kJ/kg \¢00D8'+"1 ="+rh1*100+

"% wl = "+wl+" twbl = "+twb1+" degre&nC

s+="T2="+t2+" degree C h1="+h2+" kJ/kg \¢#00D8'+"1 ="+rh2*100+" % wl = "+w2+" twb2 = "+twb2+" degrearC,
s+="T3="+t3+" degree C h1="+h3+" kJ/kg \#00D8'+"1 ="+rh3*100+" % w1l = "+w3+" twb3 = "+twb3+" degre&nC

s+="Q1 = "+Q1+" k\in";

s+="Q2 = "+Q2+" k\in";

s+="moisturizing dm = "+dm+" kg/s";
JOptionPane.showMessageDialog(null,s);
}

}

er



m=1.0 kgls

@ T1=8.0 degree C h1=13.013329576608688 kJ/kg @1 =30.0 % w1 =0.001981100981092346 twb1 = 2.056415001417048 degree C
T2=32.0 degree C h1=37.2024476890954 KJ/kg @1 =6.761043214044153 % w1 =0.001981100981092346 twb2 = 13.393269191135754 degree C
T3=20.0 degree C h1=37.47635656827809 kJ/kg @1 =47.24252531947473 % w1 = 0.0068559196630507 266 twb3 = 13.393269191135754 degree C
Q1=24.18911811248671 kW
Q2 =0.2739088791826916 kW
moisturizing dm = 0.00487481868195838 kg/s

L T

Knsan aray¢z¢ programéyla hesapl ama:

| £ Yas havanin (hava su buhan kangimining temel prosesleri — O b4

Isitma | Isitma - Nemlendirme | Isitma - Adyabatik Nemlendirme | Adyabatik sojutma | Yaz klimasi | Kig_klimas: |
Kiitlesel kangim r Hacimsel kansim r Sogutma r Sogutma - Nem alma - Isitma r Sofutma - Nem alma - Kangtirma

Isitma ve nemlendirme

kiitlesel debi m1 |'1.D | kais
girig sicakhg T1 |8.U | derece C i=7 Prosesi Hesapla
giris baiil nemi ®1 0.3 | 0.1
Isitma prosesi cikis sicaklig T2 |32.U | derece C
nemlendirme prosesi ¢ikig sicakhi T3 |2U.U | derece C
& e e e ik dederler B o x
Basing bar| sicakhk C |v kh dzgil ..]Pv_su_bu..(Pa_hava_..| w,_&zgil ...|¢ badil nem dos,doygu..| h enthalpi..| s, entropi ..| ten,cig no...| hakuru h...| hv,su buh...| hv*w,duyu..|t_yas_hav...
1.01325 8.0 0.799056... |0.003217... [1.010032... |0.001981... |0.3 0.297770... [13.01332... |0.047802... |-8.51825... |8.028280... [2516.302... [4.985049... |2.056415...
1.01325 32.0 0.867266... |0.003217... [1.010032... |0.001981... |0.067610... |0.064640... |37.20244...|0.130361... |-8.51825... |32.12882... |2561.010... |5.073621... [13.39326...
1.01325 20.0 0.830515... |0.011047... [1.002202... |0.006855... |0.472425... |0.466609... |37.47635... |0.132722... |8.436951... |20.07315... |2538.419... |[17.40319... [13.39326...
| £/ 1sitma ve adyabatik nemlendirme prosesi gkt degerleri - O *
m kgls | Q 1sitma KW | nemlendirme kgls |
1.0 |24.18911811248671 |0.00487451868195828 |
¥rnek pr davamshkgs, T=8°C,fi( baj €l nem ) =%30 il e gFlIGgekddar

ésétél maktadér. Daha soamal aradla rseemlireBilalignhimn]ngelbtudean e) kTd3|
-ékmaktader . Her i ki prosesteki ésé transferini bul

Program 4.2.2 ésétma ve nemlendir me

import javax.swing.*;

public class yashavatest4A

{

public static void main(String argf[])
{

yashava wanew yashava();
double m=1.0;// kg/s

double p=1.01325;// bar
double t1=8.0;// degree C
double rh1=0.3;

double a[]=wa.property("tdb_rh",t1,rh1,p);
double h1=a[8];

double wl=a[5];

double twb1=a[14];

double w2=w1;

double t2=15.0;// degree C
a=wa.propertf/tdb_w",t2,w2,p);
double h2=a[8];

double rh2=a[6];

double twb2=a[14];

double t3=20.0;

double fi3=0.5;
a=wa.property("tdb_rh",t3,fi3,p);




double h3=a[8];

double rh3=a[6];

double w3=a[5];

double twb3=a[14];
double Q1=m*(h2nhl);
double Q2=m*(hz2h2);
double drrm*(w3-w2);
String s="m="+m+" kg/s";

s+="T1="+t1+" degree C h1="+h1+" kd/kg Ya00D8'+"1 ="+rh1*100+" % wl = "+wl+" twbl = "+twb1+" degre&nC
s+="T2="+t2+" degree C h1="+h2+" kd/kg Ya00D8'+"1 ="+rh2*100+" % wl = "+w2+" twb2 = "+twb2+" degre&nC
s+="T3="+t3+" degree C h1="+h3+" kd/kg Ya00D8'+"1 ="+rh3*100+" % wl = "+w3+" twb3 = "+twh3+" degre&nC

s+="Q1 = "+Q1+" kWn";

s+="Q2 = "+Q2+" kWWn";

s+="moisturizing dm = "+dm+" kg/s";
JOptionPane.showMessageDialog(null,s);

1

Message

@ m=1.0 kgls

Q1=7.0516145591750305 kW
Q2 = 18.438937525859018 kW

T1=8.0 degree C h1=13.013329576608688 kJ/kg @1 =30.0 % w1 = 0.001981100981092346 twb1 = 2.056415001417048 degree C
T2=15.0 degree C h1=20.06494413578372 kJ/kg @1 =18.86910344845456 % w1 = 0.001981100981092346 twh2 = 5.794241892602736 degree C
T3=20.0 degree C h1=38.50388166164274 kJ/kg @1 =50.0 % w1 = 0.007260760815828506 twb3 = 13.78031159618451 degree C

moisturizing dm = 0.0052796595347361594 ko/s

GUlIpr ogr ameé:

|£| Yas havanin (hava su buhan kangimining temel prosesleri - O
Isitma |/ Isitma - Nemlendirme r Isitma - Adyabatik Nemlendirme r Adyabatik sojutma |”Yaz klimasi r Kis_klimasi |
Kiitlesel kargim r Hacimsel kangim r Sojutma r Sogutma - Nem alma - Isitma r Sogutma - Nem alma - Kangtirma

Isitma ve nemlendirme

kiitlesel debi m1 |1.U | kals

girig sicakhgi T1 |8.U | derece C

girig bagil nemi @1 0.3 | 0.1 i = 6 Prosesi Hesapla
1sitma prosesi gikis sicakhin T2 |15| | derece C

nemlendirme prosesi gikig sicakhif T3 |20.D | dereceC

nemlendirme prosei gikis badil nemi ©3 |D.5 | 0.1




[@

4 Basing bar sicaklik C |vkh 6zgil ha..]Pv_su_buha..|Pa_hava_kis..| w,_ozgil ne...| ¢ badil nem | dos,doygunl...|h enthalpi KJ..|s, entropi KJ/..| tcn,cid nokta..|ha kuru hava... hv,su buhar... hv*w,duyulur ] t yas_hava...
1.01325 8.0 0.79905603... |0.00321715... [1.01003284... [0.00198110... [0.3 0.297770 13.0133295... [0.04780230... |-8.5182 |8.02828048 16.30237... |4.98504809... [2.05641500...
1.01325 15.0 0.81895072... |0.00321715... [1.01003284... [0.00198110... [0.18869103... [0.186106 20.0649441... [0.07257647... |-8.5182 0540902 29.32785... 5.01085388 9424139...

11.01328 20.0 0.84021112... |0.01169199... [1.00155800... [0.00726076... [0.5 0.40416300... [38.5038816... [0.12618122.. [0.27569016... [20.07231500... [2538.40100... [18.4307225... [12.7803115...
‘é‘

I m kgls ‘ Q1isitma KW | Q2 nem\endir..lolup\am |s|tme{ nemlendirme |
1.0 |7.051614559... |18.43893752... [25.49055208... |0.005279659... ||
| £ mouse exited from the plot window - O *

|ﬁol page rComro\ page 1 rComroI page 2 rAdd\lional information about class Plot
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3 psikometrik diyagram 1.01325 bar
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4.3 Sojutma, nemlendirme ve tekrar ésétma prosesi
Nor mal sojutma prosesi sérasénda mutlak nem mi ktareé satl
Ejer -ékéektaki havanén mutl akr afeimii rokBy ¢ksrekmda ehdbwame
gerekir Bunun i-in hava -ok d¢k¢k sécakl ekl ara kadar
100 %) havadan su yojukarak ayréel er Yoj uxth&jtaln msemir al
konforlu b°lgeye getirebilmek i-in ésétma veya sécak he
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keki-L d4oBrudmaal ma ve ésétma prosesi

Temel denklemler:

0 0

poon pmmp

0 0

0 , a 0 0

0 a Q Q

Ya a4 0 0

a a Ya

Buradaki denkl emlerde sojutma devresinin m¢gkemmel ol duj
késmé direk ol aral ®djmetdrear de&kraesi Ba tygmalen ger -2elk pr o
g°sterilen 5 noktaséna beéeraker. Bu nokta asl énda 1 nokt
& = 1 noktaséndaki hava

@ = 3 nokstapeénmakdevresinden ge-erek gelen hava

@& = sojutma devresine dokunmadan direk ge-en hava (bypa
Bu durumda k¢gtlenin korunumu

a =a a

W —sojutma devresine dokunmadaenbidiirreikz .g e -Beunn ah aavtal aotrnaan é

bypass fakt°r veya késaltmasé ol arak BP) Bu durumda

]
1 ve 3 noktalarini =]
birlestiren dogru Process line ] 5
/ 1 :—:
1%
T
T ] |
| } | -
| 1 [
1 ] | -
I | 4
L 3 [ 1 I
T3 T5 T1
Kuru hava sicakligi
1 5
LI LI LI LI L2LLL 2L ILLLLLLLLLLLLLILLLLLLLLLLLLLLLLLLL 2 ERLLLLLL
p————— |
iy | - tam My 5
TE B e [P karisma © T5
! devresi T3 doymus _/_Y/
{ 77777 77 7. 4 L 7’ td 7 /"-/1«//’.(
keki-2 d4o0Brudmaal ma prosesi ger-ek -ékék «kartl are
N p ©Q dQ
0 p 0 o ol acaktér h ve w bieltirndicjzienmde dlewmr &d alres) s ii k dm |
Tablo4.32 de -ekitdév&kamad |l cédejhiawtai riciler i -in tahmini at | e
Tablo4.31TKPKK ATLATMA(BF) DEJERLERK (kanat-éeklée ésé dej i
SERPANT
DERKNLK P! SK! RTMESKZ P!K! RTMELK
[ 3 | 3 | 6 | 6 3 | 3 | 6 | 6




Héz (n Héz(n Héz (n Héz (n Héz (n Héz(n Héz(n Hé z (

(séra) 1.50 3.33 1.50 3.33 1.50 3.00 1.50 3.00

2 0.42 0.55 0.22 0.38

3 0.27 0.4 0.1 0.23

4 0.15 0.28 0.05 0.14 0.12 0.22 0.04 0.1

5 0.1 0.22 0.03 0.09 0.08 0.16 0.02 0.06

6 0.06 0.15 0.01 0.05 0.05 0.11 0.01 0.03

8 0.02 0.08 0 0.02 0.02 0.06 0 0.02
Tablo4.32TKPKK ATLATMA( BF) DEJERLERK-{nEkitli uygul amal a

ATLATMA UYGULAMA TKPK ¥ RNEK

DEJERK

0.3 0.5 Ké¢-¢k toplam yeégk dyg Evler

0.2 0.3 orta toplam yg¢k, k o Ev, d¢ k

0.1 0.2 tipik komfor iklimlendirmesi maj aza,

0.05 0.1 ty¢ksek duyul wa y¢k restoran,

0 0.1 toplam dek hava hastane,

¥rnek pr@dblréemci ©srofjaljtimai decesrr esi ne dolaundmddnean hdiivraesle g g -b
oranénén 0 ol dmfEuky/s, THB2CHW Ib ag Ed | inme.;k = o R =2 Cd4 baj €l

nem)=%45 olsun

Program 4.3.1 ideakbésmpupmaseseim al ma

import javax.swing.*;

public class yashavatest5

{

public static void main(String arg[])
{

wetair wa=new wetair();

double m=1.0;// kg/s

double p=1.01325;/bar

double t1=32.0;// derece C
double rh1=0.7;

double a[]=wa.property("tdb_rh",t1,rh1,p);
double h1=a[8];

double wl=a[5];

double twb1=a[14];

double w2=w1;

double rh2=1.0;
a=wa.property("w_rh",w2,rh2,p);
double t2=a[1];// derece C
double twb2=a[14];

double h2=a[8];

double t4=22.0;// derece C
double rh4=0.45;
a=wa.property("tdb_rh"t4,rh4,p);
double h4=a[8];

double w4=a[5];

double twb4=a[14];

double w3=w4;

double rh3=1.0;
a=wa.property("w_rh",w3,rh3,p);
double t3=a[1];

double h3=a[8];

double twbh3=a[1}

double Qcooling=m*(h+3);
double Qheating=m*(h3);
double dm=m*(w2w3);

String s="m="+m+" kg/$";
s+="T1="+t1+" derece C h1="+h1+"ki/kg HOOD8"+"1 ="+rh1*100+" % wl = "+wl+" twhl = "+twb1+" derecnC




s+="T2="+t2+" derece C h1="+h2+" kJ/kg+'\uOOD8'+"2 ="+rh2*100+" % w1l = "+w2+" twh2 = "+twb2+" derecénC
s+="T3="+t3+" derece C h1="+h3+" kJ/kg WW00D8'+"3 ="+rh3*100+" % w1l = "+w3+" twh3 = "+twh3+" derecénC
s+="T4="+13+" derece C h4="+h4+" kJ/kg \#00D8'+"4 ="+rh4*100+" % w1 = "w3+" twh3 = "+twb4+" derece \@",;

s+="QsojJutma = \W;+Qcooling+" kW

s+="Qésétma = \W+Qheating+" kW

s+="yojukan su debisi dm = "+dm+" kg/s";

JOptionPane.showMessageDialog(null,s);

}

}

Message X

@ m=1.0 kals

T1=32.0 derece C h1=86.2550265274906 kJ/kg @1 =70.0 % w1 =0.021141039626909136 twh1 = 27.3244354247215187 derece C
T2=25.838604404391482 derece C h1=79.81710149926121 kJ/kg @2 =100.0 % wi = 0.0211410396269091 36 twb2 = 25.838604404301425 derece C
T3=9.537215805487394 derece C h1=28.189043306768507 kJ/kg @3 =100.0 % w1 = 0.00739129479044602 twb3 = 9.537215805168032 derece C
T4=9.537215805487394 derece C h4=40.8705313460589 kJikg @4 =45.0 % w1 = 0.00739129479044602 twb3 = 14.668719169072634 derece C
Qsofjutma = 58.06598322072209 kW

Qusitma = 12.68148803929039 kW

yogusgan su debisi dm = 0.013749744836463115 ko/s

Ayneé prosesi kull anecé aray¢ze¢e ¢zerinden hesapl arsak
|£| Yas havanin (hava su buhan kangiminin) temel prosesleri — O

Isitma r Isitma - Nemlendirme r Isitma - Adyabatik Nemlendirme r Adyabatik sogutma rYaz klimasi r Kis_klimasi |
Kiitlesel kangim r Hacimsel kangim r Sojutma ﬁ' Sojutma - Nem alma - Isitma r Sofutma - Nem alma - Kangtirma

Sofjutma - Nem alma - 1sitma

debi m1 1.0 kgis
girig sicakh T1 320 derece C i= 3 Prosesi Hesapia
giris bagil nemi @1 |0.7 0.1

glkis sicakhn T2 |22.0 derece C
gikis badil nemi @2 |0.45 0.1




psikometrik diyagram 1.01325 bar
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=
£ m kgls | Q sogutma KW | Q isitma KW | m yogusma kgis
2 0.04000 10 [55.06598322072... |12.581488030290_|0.013740744836
5 % Q
x>
£ 0.03500
o
c
5 0.03000
=]
£
z 0.02500 ;2; i %:z gg
0.02000 §
0.01500 %g % % 5 é %E‘;‘&%
0.01000 <= g %E
0.000
0.000 5.000 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00
T Kuru termometre sicakhgi derece C
a2 plo| £ sogutma - nem alma - 1stma prosesi termodinamik degerler - [m| X
e Basing bar | sicaklik C |v kh &zgdl h..|Pv_su_buh..|Pa_hava_k..| w,_&zgll n...| ¢ bagil nem |dos,doygun..] h enthalpi ... |s, entropi K..| tgn,cid nokt..|ha kuru hav..| hv,su buha..| hvw,duyul...|t_yas_hava..
32.0 0.8938979... [0.0333086... [0.9799413... |0.0211410... |0.7 0.6898028... [86.255026... [0.2925800... |25.838604... [32.128826... |2560.2430... [54.126200... [27.324434..
220 0.8461189... [0.0118997... [1.0013502... |0.0073912... |0.45 0.4434639... [40.870531... [0.1442137... |9.5372158... [22.080038... |2542.1246... [18.780592... [14.668719...
25838604 .. [0.8758485... [0.0333086... [0.9799413... |0.0211410... |1.0 1.0 79.817101.. [D.2712665... |25.838604... (25934722 . |2548.7100... [53.882379... [25.838604
9.53721558... [0.8703913... [0.0118997... [1.0013502... |0.0073912.. |1.0 0.9999099.. [28.189043.. [D.1003140... |9.5372158... [9.5710773... [2518.9045.. [18.617965... [9.5372155..
i.13. 2 GUI -éktese, i deal sojutma nem al ma ve ését ma

¥rnek pr&kliemi2 °sojefiit mazdevresine dokunmadan direk ge-
ol duj unu krablkd/s, T&=8R€E,f( maj &l nem) =%70 sopBPofmamdepresendant
durumla ayné olan 9.54 C mdosurunu al al &ém. ekékK nokt aseée

import javax.swing.*;

public class yashavatest5A

{

public static void main(String arg[])
{

wetair wa=new wetair();

double m=1.0;// kg/s

double p=101325;// bar

double t1=32.0;// derece C
double rh1=0.7;

double a[]=wa.property("tdb_rh",t1,rh1,p);
double h1=a[8];

double wl=a[5];

double twb1=a[14];

double w2=w1;

double rh2=1.0;
a=wa.property("w_rh",w2,rh2,p);
double t2=a[1];// derece C
double twbh2=£14];

double h2=a[8];

double t3=9.54;// derece C
double rh3=1.0;
a=wa.property("tdb_rh",t3,rh3,p);
double h3=a[8];

double w3=a[5];

double twb3=a[14];




/'l bypas oraneé

double b=0.2;

double h5=(1.h)*h3+b*h1;

double w5=(1.eb)*w3+b*w1;

a=wa.property("w_h",w5,h5,p);

double t5=a[1];

double rh5=a[6];

double twb5=a[14];

double t4=22.0;// derece C

double w4=w5;

a=wa.property("tdb_w",t4,w4,p);

double rh4=a[6];

double twb4=a[14];

double h4=a[8];

double Qcooling=m*(h+b5);

double Qheating=m*(h#H3);

double dm=m*(w2w5);

String s="m="+m+" kg/s";

s+="T1="+t1+" derece C h1="+h1+" kd/kg \Ww00D8'+"1 ="+rh1*100+" % w1l = "+wl+" twb1l = "+twb1+" derecénC
s+="T2="+#2+" derece C h1="+h2+" kJ/kg w00D8'+"2 ="+rh2*100+" % w2 = "+w2+" twb2 = "+twb2+" derecé&nC
s+="T3="+t3+" derece C h1="+h3+" kd/kg \H00D8'+"3 ="+rh3*100+" % w3 = "+w3+" twbh3 = "+twb3+" derecénC
s+="T4="+t3+" derece C h4="+h4+" kd/kg \B00D8'+"4 ="+rh4*100+" % w4 = "+w4+" twh4 = "+twb4+" derecénC,
s+="T5="+t5+" derece C h5="+h5+" kd/kg \#00D8'+"5 ="+rh5*100+" % w5 = "+w5+" twh5 = "+twb5+" derecénC
s+="Qsojutma = \W;+Qcooling+" kW

s+="Qésétma = \W+Qheating+" kW

s + =" y osp dekishdm = "+dm+" kg/s";

JOptionPane.showMessageDialog(null,s);

b3

Message *

@ m=1.0 kgls

T1=32.0 derece C h1=86.2550265274906 kJ/kg @1=70.0 % w1 =0.021141039626909136 twh1 = 27.324434247215187 derece C

T2=25.838604404391482 derece C h1=79.81710149926121 kJ/kg @2 =100.0 % w2 = 0.021141039626909136 twh2 = 25.838604404391425 derece C

T3=9.54 derece C h1=28.19540416039644 kJ/kg @3 =100.0 % w3 = 0.00739269567176776 twb3 = 0.3459334243003074 derece C

T4=9.54 derece C h4=47.86286966376083 kJ/kg @4 =61.480437513327246 % w4 = 0.010142364462796035 twh4 = 17.07967089087978 derece C
T5=14.121511706415353 derece C h5=39.807328633815274 kJ/kg @5=100.92627288471381 % w5 = 0.010142364462796035 twb5 = 14.121511705619008 derece C
Qsojutma = 46.447697893675326 kW

Qusitma = 11.611924473418835 kW

yogugan su debisi dm = 0.010998675164113101 kgls

>
<
S
®

programén insan aray¢zl ¢ versiyonu:

psikometrik diyagram 1.01325 bar
0.05000 ﬁ
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0.02500
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TITOR0
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t
0.000 5.000 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 §0.00

T Kuru termometre sicakligi derece C

| £ sogutma - nem alma - 1sitma prosesi gkt degerlen — O d

m kals 0 sogutma KW Q 1sitma KW m yodusma kgls
10 71.5812396815909(33 192152476163 |0.010997467379.




| £ sogutma - nem alma - 1sitma prosesi termodinamik degerler - O X

Basing bar sicakhk C | vkh ézgdl h...[Pv_su_buha..| Pa_hava_ki..|w,_ozgill ne..| ¢ bagil nem |dos,doygunl..| h enthalpi K...| s, entropi KJ._| tcn,cig nokta..|ha kuru hava..|hv,su buhan..|hv*w,duyulur.| t_yag_hava
1.01325 32.0 0.89380791...|0.03330862...|0.97994137...|0.02114103.. 0.7 0.68980287... |B6.2550265...|0.29258001... |25 8386044 |32.1288264... | 2560.24306... |54.1262000... |27.3244342
1.01325 25.8386044..|0.87584889...|10.03330862... |0.97994137 .. |0.02114103.. 1.0 1.0 79.8171014..|0.27126658.. | 258386044 |25.9347221_. |2548.71001...|53.8823793... |25.8386044.
1.01325 9.543 0.81041166...[0.01190435...{1.00134564... |0.00739420...|1.0 1.0 28.2022587... |0.10035943...|9.54300000...|9.57688265... |2518.91515...|18.6253760... |9.54209999...
1.01325 22.0 0.84981910...|0.01625968...|0.99699031... |0.01014357... |0.61487641...|0.60859552... |47 .8659393... |0.16749899... |14.2655312... [22.0809385... |2542.00395... [25.7850008... |[17.0806800...
1.01325 14.0344 0.82668333... |0.01601776...|0.99723223...|0.00999022... 1.0 1.0 14.6737868...|0.05238587...[14.0344000...|14.0848692... |58.9493661... |0.58891764... |2.91974597...
¥rnek probjeamma devresine dokunmadan direk ge-en hava
edelim.ms=1 kg/s, 1=45C,fy( baj €l nem) =%30 , Sojutma prosesinin sojut
olan 9.54 C ol dujunu2XClolsuiném. -ékék noktasé da T

— 1
4| sofutma - nem alma - 1sitma prosesi gikt degerler — O X
m kg/s Q1 sogutma KW Q1zitma KW m yogusma kgis
£ sogutma - nem alma - isitma prosesi termodinamik degerler - [u] X
Basing bar sicaklk C  |v kh &zgll hac. |Pv_su_buhan | Pa_hava_kis. |w,_&zgll nem ¢ badil nem | dos,doygunlu..| h enthalpi KJ/.| s, entropi KJ/. |tcn,cid noktas..| ha kuru hava... | hv,su buhann.] hvew, duyulur |t yag_hava si

1.01325 45.0 0.927691031...|0.028778348...|0.984471651...|0.018181614... 0.2 0.279537405...|92.19791679... |0.311806015... |22.30403796... |45.20358010... |2584.717470...|46.99433669... |28.69499508 .

1.01328 23.39403796... [0.864690279...|0.028778348... |0.984471651...0.018181614... 1.0 1.0 59.73924516... |0.238703964... | 23.30403796... |22.48045102... 2544 262176...|46.25879413 ... |8.040820444.

1.01328 0.543 0.810411667...|0.011904351...|1.0012345648... |0.007394205... 1.0 1.0 28.20225873... |0.100259434...19.543000000... |9.576882657...|2518.915158...|18.62637607 .. |9.542900009...

1.01328 22.0 0.849023373...|/0.015325268...|0.997924731... |0.009551687...|0.579540572... |0.573083518... |46.261612309...|0.162523474... |12.36530261...|22.08003850... |2642.029832...|24.28067288 .. |[16.68115783...

1.01325 16.75161546... [0.833929196...|0.015325266... |0.997924731... |0.009551667 .. |0.803551399... |0.800534511... [41.00138034... |0.144196520... [13.35539261... |16.61345347... |2532.242118...|24.18718469... | 14.66717796...

psikometrik diyagram 1.01325 bar
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4.4 Adyabati k kar ekt ér ma
Kar ékt érma prosesi hava
Kekilde g°r¢l mektedir Kar ekt

n

karisma y A NS Pepmmm—— = s
b&lgesi : hj oy -y | "~
@y — iy
——————————— = il
kekil 4.3.4 Adyabatik kar éktérma prosesi
Temel denklemler:
a a @ Kur u haseldengegt |
a v a o @ 0 su buharée k¢tlesel dengesi
a Q & Q & "Qenerjidengesi

Adyabatik

kar @kt @r188kg/p T=00°C & 5%80,°m=t1d Kg/s, =3 2XCii=%60

de

-evreye

k

Kartl addérpma serso y@ it ermi dd & . s Klal
é€rma prosesi

-

C



Program44ladyabati k kar @&kt é&rma proses

import javax.swing.*;

public class yashavatest6

{ /I adiabatic mixing process
public static void main(String arg[])
{

yashava wa=new yashavay();
double m1=183.0;// kg/s

double m2=111.0;// kg/s

double m3=m1+mz2; //kg/s
double p4.01325;// bar

double t1=10.0;// derece C
double rh1=0.8;

double t2=32.0;// derece C
double rh2=0.6;

double a[]=wa.property("tdb_rh",t1,rh1,p);
double h1=a[8];

double wl=a[5];

double twbh1=a[14];

/Ipoint 2
a=wa.property("tdb_rh",t2,rh2,p);
double h2=a[g]

double w2=a[5];

double twb2=a[14];

double w3=(m1*wl+m2*w2)/m3;
double h3=(m1*h1+m2*h2)/m3;
a=wa.property("w_h",w3,h3,p);
double t3=a[1];

double rh3=a[6];

double twb3=a[14];

String s="m1="+m1+" kghn";

s+="m2="+m2+" kg/n";

s+="m3="+m3+" kg/n";

s+="T1="+t1+" derece C h1="+h1+" kJ/kg tt00D8'+"1 ="+rh1*100+" % wl = "+wl+" twb1l = "+twb1+" derecénC
s+="T2="+t2+" derece C h1="+h2+" kd/kg \H00D8'+"2 ="+rh2*100+" % w1l = "+w2+" twb2 = "+twb2+" derecé&nC
s+="T3="+t3+" derece C h1="+h3+" kJ/kg-\u00D8'+"3 ="+rh3*100+" % w1l = "+w3+" twbh3 = "+twb3+" derecénC
JOptionPane.showMessageDialog(null,s);

}

}

Message X

@ m1=183.0 kgls

m2=111.0 kg/s

m3=294.0 kg/s

T1=10.0 derece C h1=25.373788533541102 kJ/kg @1 =80.0 % w1 =0.006087018938884728 twb1 = 8.280223951394058 derece C

T2=32.0 derece C h1=78.30071408921542 kJ/kg @2 =60.0 % w1 =0.018033325346700844 twb2 = 25.555457882802703 derece C

T3=18.419523700947057 derece C h1=45.35640328415283 kJ/kg @3 =80.10879677171506 % w1 = 0.010597359113264282 twb3 = 16.20665421277415 derece C

Ayné programén insan arayg¢ze versiyonu( GUI)
| | £ Yag havarin (hava su buhan kangiminin) temel prosesleri — O »

Isitma r Isitma - Nemlendirme |/ Isitma - Adyabatik Nemlendirme |/ Adyabatik sogutma |/Yaz klimasi r Kig_klimasi |
Kiitlesel kangim r Hacimsel kangim r Sofjutma r Sogutma - Nem alma - Isitma r Sojutma - Nem alma - Kangtirma

1 Kiitlesel Kangim

kiitlesel debi m1 183.0 kgls
giris sicakhg T1 l'mﬂi derece C
I giigbaginemi®1 08 | 0.1 i= 0 Prosesi Hesapla
| kitleseldebim2  [111.0 | kais
| clkig sicakhgi T2 ,3207 derece C
I cikig ba@il nemi ©2 lﬂﬁi 0.1



| £ Kangim prosesi gkt dederleri — O *

1. kanal m kg/s| 2. kanal m kag/s| cikis kanah m | h, cilag entalpi..| w, cikis dzgdl ...

| £ Kangim prosesi termodinamik degerler - ] X
Basinc bar sicaklik C  |v kh 6zgill ha..|Pv_su_buha..| Pa_hava_ki..| w,_ozgil ne...| $ bagil nem |dos doygunl...| h enthalpi K...|s, entropi KJ._| tcn,cig nokta..|ha kuru hava..] hv,su buhan...|hv*w,duyulur._| t_yas_hava
1.01325 10.0 0.81003583... |0.00982023... |1.00342976... |0.00608701... 0.8 0.79804266... |25.3737885... |0.09089094... |6.71405542.. |10.0355512... |2519.82743... |15.3382372... |8.289223095...
1.01325 32.0 0.88957831... |0.02855024... |0.98489975... |0.01803332.. 0.6 0.58840245... |78.3007140... |0.26720076... |23 2622740... |32.1288264... |2560.36458... |46.1718876... |25.5554578

1.01325 16.4195237... |0.84011626.. |0.01697489... |0.99627510... |0.01059735.. |0.80108796... |0.79769883... |45.3564032... |0.15881369... |14.9316125... |15.4878759... |2535.30484... |26 8675359... |16.2066542...

psikometrik diyagram 1.01325 bar
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kekil 4.4.2 GUI -éektésée karékém prosesi

4.5 sojutma nem al ma ve kar éktérma prosesi

Bu proses temel ol arak yukareda bahsettijimiz sojutma
adyabatk kar ékt ér maya bérakméxkteéer. Bu proseste é€sé ekl emem
ortamén orijinal nemi y¢ksekse daha zordur

I sogutma devresi I

i
|
|
1

Mgy = Mgy + Mgy h i =
‘o oEusan su
[ S A YOBUSEN SU 2

! nemli hava :
! M,z
Ty
I'I'FI
V

My

keki-L d4oprudmaal ma ve karéktérma prosesi
Temel denklemler:

o .
n n pmb

0 0

0 4 a Q Q

Ya a 0 0

a o} & Kuru hava k¢gtlesel dengesi

a 0 & o & 0O su buharé k¢tlesel dengesi
a Q a Q a 'Qenerjidengesi



Buradaki denkl emlerde sojutma devresinin m¢gkemmel ol duj

késmé direk olarak sojutma devresine temas et med2n - éksza
desg®rilen 5 noktaséna béraker. Bu nokta asl é&nda 1 nokfi
& = 1 noktaséndaki hava

& = 3 noktaséndaki sojutma devresinden ge-erek gelen ha

@ = sojutma devr e ski ngee -deonk uhnanvaad a(nb ydpiarses havasé)
Bu durumda k¢gtlenin korunumu
a =a a

@ —sojutma devresine dokunmadan direk ge-en hava oraneé

1 ve 3 noktalarim E
birlagtiran dagru I‘:u-:n!-lmtj E
/:’.\/_4}"" [
- Akansim 1 ]
1% - i
i prosesl
: II _
TR P -
T3 T3 T
Kuru hava sseaklif
keki-2 doprudmaal ma karéktér wmakprodeasiéeé ger-ek -éke
N p OQ AQ
0 p WO W
ol acakteéer. Veya
o0 — olur.
Sécakl ék bu iki denkl emden psikometrik ilikkiler ¢zerir
¥rnek problem ol arahk¢ a& ajpelakg/s i3R0Onr(td aajréel grPezdPC: %40, T
m=0.5kg/ s ve sojutma devrelerindeki bypas orané 0 (i dez¢
Program 4.5.1 ideal sojutma nem alma ve karékteérma pr o:¢

import javax.swing.*;

public class yashavatest6

{ /I cooling-demoigurizing and adiabatic mixing process
public static void main(String arg[])
{

yashava wa=new yashavay();
double m1=1.0;// kgls

double m2=0.5;// kg/s

double m3=m1+m2; //kg/s

double p=1.01325;// bar

double t1=35.0;// derece C
double rh1=0.4;

double t3=1@;// derece C

double rh3=1.0;

double a[]=wa.property("tdb_rh",t1,rh1,p);
double h1=a[8];

double wl=a[5];

double twb1=a[14];

/Ipoint 2

double w2=w1;

double rh2=1.0;
a=wa.property("w_rh",w2,rh2,p);
double t2=a[1];

double h2=a[8];

double twh2=a[14];

/lpoint4




a=wa.property("tdb_rh",t3,rh3,p);
double h3=a[8];

double w3=a[5];

double twb3=a[14];

double w4=(m1*wl+m2*w3)/m3;

double h4=(m1*h1+m2*h3)/m3;

a=wa.property("w_h",w4,h4,p);

double t4=a[1];

double rh4=a[6];

double twb4=a[14];

double Qcooling=m1*(ht3);

Sting s="m1="+m1+" kg/m";

s+="m2="+m2+" kg/™";

s+="m3="+m3+" kg/"";

s+="T1="+t1+" derece C h1="+h1+" kJ/kg \HO0D8+"1 ="+rh1*100+" % w1l = "+wl+" twb1l = "+twb1+" derecénC
s+="T2="+t2+" derece C h2="+h2+" kJ/kg \H00D8'+"2 ="+rh2*100+" % w2 =+w2+" twh2 = "+twh2+" derece @";
s+="T3="+t3+" derece C h3="+h3+" kJ/kg \#00D8'+"3 ="+rh3*100+" % w3 = "+w3+" twh3 = "+twh3+" derecénG
s+="T4="+t4+" derece C h4="+h4+" kJ/kg \HO0D8'+"4 ="+rh4*100+" % w4 = "+w4+" twb3 = "+twb4+" derecénC

s+="Qsojutma \W; "+Qcooling+"
JOptionPane.showMessageDialog(null,s);
}
}
IMessage bt
@ m1=1.0 kgis
m2=0.5 kg/s
m3=1.5kgls

T1=35.0 derece C h1=71.41004813045785 kJ/kg @1 =40.0 % w1 = 0.014131916299385377 twb1 = 23.934880291617205 derece C

T2=19.387258091686963 derece C h2=55.3100673448085 kJ/kg @2 =100.0 % w2 = 0.014131916299385377 twh2 = 19.3872580916869 derece C

T3=10.0 derece C h3=29.254818229205128 kJ/kg @3 =100.0 % w3 = 0.007627435468720479 twh3 = 0.5924063094704977 derece C

T4=26.739151464794585 derece C h4=57.358304830040275 kJ/kg @4 =54.43653986130453 % w4 = 0.011963756022497078 twh3 = 20.06634960426271 derece C

Qsofutma = 42.155229901252724

Programén kull anécé arayg¢ze¢ versiyonunu -al ékteérérsak

| £ sogutma - nem alma - kangtirma prosesi gkt deg... — O *

m kals m baypass ha.| Q sofutma KW| Qisitma KW | myodusma k...
1.0 0.5 42 15522990 |55.35830483... [0.002168160...

- m} X

| £ sogutma-nem alma-kanstirma prosesi termodinamik degerler

Basing bar sicaklik C | vkh ézgilh...| Pv_su_buh..|Pa_hava k..|w, 6zgil ne..| ¢ badil nem |dos,doygunl..|h enthalpi K., s, entropi K...| ten,cig nokt...| ha kuru hav...|hv,su buhan..| hv*w,duyulu..|t yag_hava ..

1.01325 350 0.89284786...|0.02251078.../0.99073921.../0.01413191... /0.4 0.38636727...|71.4100481.../0.24511622.. [19.3872580...[35. 1456967 .[2566.13120...| 36.2643513.. |23.934880
1.01325 10.0 0.81202258...|0.01227529...11.00097470...10.00762743...11.0 1.0 20.2548182.../0.10397385...[10.0000000...(10.0355512...[2519.75478...|19.2192669...|0.5824063..
1.01325 19.38725580..[0.84751079.../0.02251078...|0.99073921...10.01413191.. 1.0 1.0 55.3100673.../0.19140953.. [19.3872580...(19.4550513...[2536.95360... 35.8520160...[19.387258..

1.01325 26.7391514_|0.86596516. |0.01912229 |0.99412770_|0.01196375. 054436539 _|0.53560115 |57 3583048_|0.19907118_ 167931295 |26 8438695 255077383 |30.5168358. [20.066349
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kekil 4.5.2 Glthemanektégé&t €ojmat maosesi

Kki°nrcinek problem ol ar ak ad kad [@édkgiski=35C,a i( tblag red oeztPC-riwdrle T

m=0.5kg/s ve sojutma devrelerindeki bypas orané %20 al :

Z| sofutma - nem alma - kanstirma prosesi qikt deg... — O >
u w
m kals m baypass ha..| @ sogutma KW| Qisitma KW | m yogusma k...

|2 sogutma-nem alma-kangtirma prosesi termaodinamik degerler - m] x

Basing bar sicaklik G |vkh dzgll hac.|Pv_su_buhan..| Pa_hava_kis...|w,_fzgll nem..| ¢ badil nem | dos doygunlu..|h enthalpi KJ/..|s, entropi KJ/k..|tcn,cid noktas..|ha,kuru havan..) hv,su buharin..) hv*w duyulur .|t yas_hava si..
1.01325 35.0 0.892847862...|0.022510784...|0.990739215...|10.014131916.__ (0.4 0.386367279...|71.41004813...[0.245116228... |19.38725800.. (3514569674 .. |2566.131204 . |36 26435135 .. |23.93488029
1.01325 19.38725809...|0.847610792... [0.022510724...|0.990739215... |0.014131916... | 1.0 1.0 55.31006734... (0191499538, |19.38725800...[19.45805131... |2536.953606... |35.85201502... |19.387252800...
1.01328 10.0 0.812022582...0.012275292... |[1.000974707...|0.007627435... (1.0 1.0 29.25481822...[0.103973859... |10.00000000...{10.03555124... |2519.754780... [19.21926698... |0.592406309...
1.01325 21.74524799..(0.849791239... [0.017078047...|0.996171952..|0.010662859... |0.655950279... \0.650052003. . |48.92725884..[0.170976950... |15.02563508... [21.82801283... |2541.505921... |27.09972146... |17 42389380
1.01325 15.04934731...0.828213261... [0.0143230275...|0.998910724... [0.008928331... |0.838350702 .. |0.835030241... |37.68586420... |0.132048951 .. [12.24049018... |15.10443453 .. |2529.098005... |22.58062572 .. |13.42855520...
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4.6 evaporatif sojutma prosesi

Sojutma prosesi genel ol arak termodi nami k Isaonfaurtanka i-setverdi
sécakl ék dejerlerini elde edebiliriz, ancak bu -elvri ml e
nemin d¢k¢gk ol duju ortamlarda evaporatif sojuibcma bir al
kademe ol arak ta kullanélabilir. Evaporatif sojutma su\)
i -in gerekli olan buharl akma enerji si hava akéméneén kur
(toprakts t i ) , karpuz sojut ma gibi -exitli uygul amal ar i -1in

i Kl evi budur. Aja-larda yapraklaré aracéléejeyle su buhe
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JAVA | N ] HAVA N /T“,E const
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S Yy . Sy E— |
2 1 , -
kekil 4.6.1 Evapssratif sojutma prose
Temel Denklemler:
Y Y

f, < f,<100%

Evaporatif sofjut:mzElkgsitr3XCripbl] eer neg2® =%6, T
Program 4.6.1 Evaporatif sojutma prosesi

import javax.sing.*;

public class yashavatest7

{ /I adiabatic cooling process

public static void main(String arg[])

{

yashava wa=new yashavay();

double m1=1.0;// kgls

double p=1.01325;// bar

double t1=32.0;// derece C

double rh1=0.06;

double t2=26.0;// derece C

doule a[]=wa.property("tdb_rh",t1,rh1,p);
double h1=a[8];

double wl=a[5];

double twb1=a[14];

double twb2=twb1;

/Ipoint 2
a=wa.property("tdb_twb",t2,twb2,p);
double h2=a[8];

double rh2=a[6];

double w2=a[5];

String s="m1="+m1+" kghn";
s+="T1="+t1+" derece CI="+h1+" kJ/kg "Hu00D8'+"1 ="+rh1*100+" % wl = "+wl+" twbl = "+twb1+" derecénC
s+="T2="+t2+" derece C h2="+h2+" kJ/kg \#00D8'+"2 ="+rh2*100+" % w2 = "+w2+" twh2 = "+twb2+" derecénC
JOptionPane.showMessageDialog(null,s);
}

}

Message

O m1=1.0 kgls
{ .0 kgl
T1=32.0 derece C h1=36.62974821905096 kJikg @1 =6.0 % w1 = 0.0017574722221115088 twb1 = 13.173201736164064 derece C

BuveriyiGUIpr ogr aménda -al ékteéer ésak:

T2=26.0 derece C h2=36.7636293928793 kJ/kg @2 =20.131308218495587 % w2 = 0.004183536164106662 twb2 = 13.173201736164064 derece C



| £ Yag havanin (hava su buhan kansimining temel prosesleri — O *
Isitma | Isrtma - Nemlendirme | Isitma - Adyabatik Nemlendirme || Adyabatik sogutma | Yazkiimasi | Kis_klimasi |
Kitlesel kangim |/ Hacimsel kangim |/ Sogutma |/ Sogutma - Nem alma - Isitma |/ Sojutma - Nem alma - Kangtirma
Adyabatik nemlendirme
kiitlesel debi m1 |1.D | kals
girig sicakhi T1 [32.0 | dereceC | i =8 Prosesi Hesapla |
giris bagil nemi @1 [0.06761043214044153 | 0.1
nemlendirme prosesi gikis sicakhg T2 |28.D | derece C
4| adyabatik sodutma prosesi gkt dederleri - O >
m kgis 2 duyulur sogutma KW nemlendirme kg's cikig sicakhdr derece C yas hava sicakhd
1.0 G.032053247534495 0.0024279945814339... [26.0 13.393269191135754
| £ adyabatik sodutma prosesi termodinamik degerler - O X
Basing bar sicakik C  |vkh 6zgll ha.)Pv_su_buha..|Pa_hava_kis..] w,_6zgll ne...| ¢ badl nem | dos,doygunl...| h enthalpi KJ..|s, entropi KJI..) tgn,cid nokta..| ha,kuru hava..| hv,su buhar...| hv'w,duyulur .| t_yag hava...
1.01325 32.0 0.86726640... [0.00321715... |1.01003284... [0.00198110... [0.06761043... |0.06464058... [37.2024476... |0.13036179... |-8.51825951..|32.1286264... [2561.01091... |5.07362124... |13.3932691...
1.01325 26.0 0.84751430. [0.00713228._|1.006711771... [0.00440908 .. [0.21209067... |0.20650524... [37.3387009... [0.13206470... [2.15109844 . [26.0967631... [2549.71514.|11.2419377.__|13.3932691
1.01325 13.3932691... [0.82429672... [0.01536319... [0.99788680... [0.00957568... [1.0 1.0 37.6293674... [0.13249008... [13.3932691... [13.4413449... [2525.98275... [24.1880224... [13.3932691...
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kekil 4.6.2 Adyabatik sojutma prosesi i nsan aray¢ze proc
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kekil 4.6.2 Bir evaporatif sojutucunun g°r ¢ng¢émg

ekil 4.6.2 de bir evapoartif sojutucunutnargaefnéenla ¢ °
erilir Burada ka¢ét éslatma veya suyun bir perd
emlenir ve nemli ol arak dékareée -ékar -ékeéekta suy!l
eya dejiik y°mavean| peerl dee lyearpié |kmelkl anél ér. Evaporati
(yak hava sécakl é&jéna) ne kadar yaklaktejéyla ©°1I -
hw - buradakib*d oy muk hava buhar karékéménén entalpisidir
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< 5 <




4.7 Tek oda kék iklimlendir mes
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\O_/—-'- Kuru hava SIcakAllgl :
kekil 4.7.1 Tek oda kék klimasé prosesi
kekil 4.7.1 Tek odaleée bir mekanén kéxk i klimlendir.:
detaylaré verilmik olan basit iklimlendirmde]jpmoxze:
gi bi hava i -indeki kirletici maddel erinorané da ©°|
kull anél an havanén bir késmé sirk¢le edilirken biol
besl emesinde el kinrkiliaklyenidamemke¢egn ol dujunca el ir
Veril en proseste ésétéelan sécak hava odadaki hava
Daha °nce basit proseslerde demkhemlesapVvanimadie] i - i
programlama kodunu vermekle yetinecejiz. ¢ok daha
benzer metodlarl a yapabilecejimizi ekleyelim.

¥rnek pkekliem4d4. 7.1 deeglirklleml ¢ erknrom@djeédaki Kart |

At mosfer baséncé p=1.01325 bar, oda girik séecakl
bajéelr=mé&®mi, dék hava sécakl & &= %1 0d0e,r e°cne eCs, & 286ecké h-aévk
derece C, oda duyulur ésé kaybée 100 kW, oda gi zl
Kull anéel an denkl emler:

Q6 6 adi G YOy ——

BO a Q Q

. B

a

BO BO & Q Q

0 0 B B

hive Tibi | i ndi jii midie nk @ardtal @r € psi kometriden hesapl anér

Eksoz havaseé girik havaséna exit ol mal edeér .

a a

Dek hava «kartlare 4 veril mi«k, psi kometriden hesaj
n

Hava sirkKgd e—orané
M p R EQ WEQ p —Q —NQ
0 p v QB p — U0 —0

Bu denklemlerden 5 noktasé kKkartlaré psikometriden
0 O veTeveril kitkms@®@ martl aré psi kometriden hesapl anéeé
Proses & adyabatik nemlendirme



T6_yaK=hT3v_g(aK hava

0 O 7 noktasé né bul

°nce 7 hya«velzs %1 00 &mdarnd apgsi kometrik
Buradan

Y Y — Y Y bulunur.

Ve psikometriktamd dan ( T7, w7)

Program 4. 7.1 tek oda

ma k

i 7~ jaRUn@Gir Kk e metar it Kk atr @b lvemu 2
tabld opktlslel duad ua

°zellikler hesaplaneéer

kl i mlendir me

import javax.swing.*;

public class yashavatest10

{ /I cooling-demoisturizing and adiabatic winter air conditioning process
Plot pi;

double P;

yashava yh;

double tmin=0;

double tmax=50.0;

String heading[]={"Basén- bar",
"Sécakl ék derece C",

"v kuru hava °zgg¢l ésésé m~r3/ kgkh",
"Pv_su késmi baséncé bar ,

"Pa_kuru hava ké&smi baséncé bar",
"w, °zg¢l nem kg nem/ kg kuru hava",
\w03D5' +" bajéel nem",

"dos,doygunluk derecesi”,

"h ertalpi KJ/kgkh",

"s, entropi KJ/kgkh",

"dp ,-i] noktasé sécakl éje derece C",
"ha, kuru havanén ental pisi KJ/ kgkh",
"hv, su buharénén entalpisi KJ/ kgkh",
"hv*w, gizli sé KJ/ kgkh",

"tw yak hava sécakl éejec"};

public double[][] kis_iklimlendirmesi(double Pipdible T1,double T2,double f2,double T4,doubl
f4,double T6,double Qsensible,double Qlatent,double hso)
{ P=Pi;
yh=new yashavay();
ps_plot_hazirla(tmin,tmax,P);
I 2: oda i klimlendirme
double a2[]=yh.property("tdb_rh",T2,f2,P);
double h2=a2[8]
double ha2=a2[11];
double w2=a2[5];
double hv2=a2[12];
/'l 4: dék hava girikck
double a4[]=yh.property("tdb_rh",T4,f4,P);
double h4=a4[8];
double w4=a4[5];
/'l °n éséteéce
double h5=h2*(1.thso)+h4*hso;
double w5=w2*(1.6hso)+w4*hso;
double a5[]=yh.poperty("w_h",w5,h5,P);
double T5=a5[1];
/'l °n éséetéeceée -e&
double w6=w5;
double a6[]=yh.property("tdb_w",T6,w6,P);

odadan - €

giri«k

k & K




double h6=a6][8];

double twb6=a6[14];

/'l 1: oda iklimlendirme odaya girik«k
double hal=yh.ha(T1);

double ml1=Qsensible/(hdla2);

double hx(Qsensible+Qlatent)/m1+h2;

double al[]=yh.property("tdb_h",T1,h1,P);
double wl=al[5];

/' l'yak hava sécakl éejeé
double twb7=twb6;

double w7=w1,

double a7s[]=yh.property("tdb_rh",twb7,1.0,P);
double w7s=a7s[5];

double T7=T6+(Ww7w6)/(W7sW6)*(twb7-T6);

double &[]=yh.property("tdb_w",T7,w7,P);
double rh7=a7[6];
System.out.printin("rh7="+rh7+"T7="+T7+"twb7="+twb7+"T6="+T6);
double mw=m1*(w?w6);
double Q56=m1*(héh 5) ; [/ / ©°n eését écé
double Q78=ml1*thth 6 ) ; / / i ki nci éeseét
double a[][l=new doubl&][al.length];

a[0]=al;

a[l]=az;

a[2]=a4;

a[3]=a5;

a[4]=as6;

a[5]=a7;
addData(al,a7,5,0,0,255);

addData(a7,a6,5,0,0,255);
addData(al,a2,5,0,0,255);
addData(a6,a5,5,0,0,255);
addData(a2,a4,5,0,0,255);

ps_plot(0,50);
print(a, headirmp,di Kéaunmi k|l °maed d itkd er ") ;

String baslik2[]={"°n ésétécé ésé tra
kW', "nemlendirme ¢nitesinde eklenen s
double b[][1={{Q56,Q78,mw}};

print(b,baslik2,"Kéek iklimlendirmesi
retun a;

}

public void print(double a[][],String s)

{//String heading[]={"Kék iklimlendirmesi
Text.print(a,heading, "kék iklimlendirmesi

public void print(double a[][],String heading?2[],String s)
{String heading[]; Text.print(a,heading2,s);}
public void ps_plot_hazirla(double tmin,double tmax,double P1)
{
double x1[J[]J=new double[62][51];
double y1[][]=new double[62][51];
double A[]J[][]J=new double[2][62][51];
A=ps_verisi(tmin,tmax,P1);
for(int i=0;i<A[0].length;i++)
for(int j=0;j<A[0][0].length;j++)
{xL[[]=ACILy L []=ATL]I[];}




pi=new Plot(x1,y1);
String ss2="Psychrometric diagram "+P+" bar";
pi.setPlabel(ss2);
pi.setXlabel'TKur u hava sécakl é&jé derece C");
pi.setYlabel ("w ©°zgg¢l nem kg nem/ kg kuru
pi.setMinMax(tmin,tmax,0.0,0.05);
pi.setXgrid(1);
pi.setYgrid(1);
}
public static double[J[][] ps_verisi(double tmin,double tmax,double P)
{
/'l psikometrik dinwagraméaP basénceée i
yashava w=new yashava();
double aa[]=new double[14];
double bb[]=new double[14];
11f2 fi=new f2();
/l[double x1[][]=new double[62][51];
/ldouble y1[][]J=new double[62][51];
double A[][][l=new double[2][62][51];
/linitilise as a function plot

inti,;
i=0;
double h;
for(double rh=0.1;rh<=1.0;rh+=0.1)
{ i=0;
for(double t=tmin;t<=tmax;t+=1.0)
{
aa=w.propertyl("tdb_rh"t,rh,P);
h=aa[8];
if(rh>0.99)
{
h=aa[8];

A[0][11+][0]=t;A[1][11+j][0]=aa[5];
bb=w.propertyl("w_h",0.0,h,P);
A[O][11+j][1]=bb[10];A[1][11+]][1]=0.0;
}

ALO][i]0l=t
Al1][i][i]=aa[5];

j++;
}
i++;
}
return A,
}
public void addData(double al[][],int plottype,int red,int green,int blue)
{ double x1[]=new double[2];
double y1[]=new double[2];
x1[0]=a1[0][1];
y1[0]=a1[0][5];
x1[1]=alft][1];
y1[1]=al[1][5];
pi.addData(x1,y1,plottype,red,green,blue);
}

public void addData(double al[],double a2[],int plottype,int red,int green,int blue)
{ double x1[]=new double[2];

double y1[]=new double[2];

x1[0]=al[1];




y1[0]=al[5];

x1[1]=a2[1];

y1[1]=a2[5];
pi.addData(x1,y1,plottype,red,green,blue);
}

public void addData(double al[],int plottype,int red,int green,int blue)
{ double x1[]=new double[1];

double y1[]=new double[1];

x1[0]=al[1];

y1[0]=a1[5];

pi.addData(x1,y1,plottype,red,greeiug);

}

public void ps_plot(double tmin,double tmax)
{ pi.setMinMax(tmin,tmax,0,0.05);
pi.plot();
}

public static void main(String arg[])
{ yashavatest10 wat=new yashavatest10();
double p=1.01325; // bar

double T1=45.0; rede C oda girik séecakl ejeé

double T2=21.0; I room -ékék Séecakl é&j

double f2=0.5; !/ oda -ékéek bajeél n e n

doubl e T4=0.0; [/ dék hava sécakl éjé

double f4=1.0; !/ déek hava bajeél nemi

double T6=25.0; !/ °n éséteéece -eéekek seé

double Qsensible=100.0 / / duyulur ésé y¢ke kW

doubl e Qlatent=25.0; /1 gizli éesé y¢k

double hso=0.5; //hava sirk¢le orané

double a[][]=wat.kis_iklimlendirmesi(p,T1,T2,f2,T4,f4,T6,Qsensible,Qlatent,hso);

}

}
[£) Kis iklimlendirmesi prosesi hezaplanmig Szellikleri — O >

dnisitici s transferi KW | ikinci isiicn 151 transferi KW| nemlendirme tnitesinde ..
G0.80868062669819 129.0034496513412 0017344305146V 36027
|| Kis klimast termodinamik: Gzellikler
Basingbar  (Sicakik derece..|v kuru hava tzg...Py_su kismi ba.Pa_kuru hava k.| w,_dzgdlnem... ¢ bagilnem |dos doygunluk .| entalpi KJikgkh 5, entropi KJ/kg.. dp cid noktast .| ha kuru havani...w,su buhannin.

1.01325 450 0.9157405417...|0.0159300128... {0.9973190874... |0.0099351932... |0.1660718576...|0.1527509088. . {70.868208464...|0.2425811513... [13.850670304... |45 203580106.. [2585.0063099... |
101325 210 0.8437043636... 0.0124363804... [1.0008136095... |0.0077287797...|0.5 0.4937868598... |40.710030617...|0.1436348884... [10.194591500... 21.077037828... (2540 2448136... |
1.01325 0.0 0.7785480338... \0.0061086255... [1.0071413744...|0.0037724444._.|1.0 10 9.436178949...|0.0345424850... |-4.921354324 . 0.0 25013432755...|
101325 10538637814, . |0.8111447243... 0.0092824785... [1.0039675214... |0.0057506124... |0.7294365845...|0.7269350104. . {25.073104604...|0.0899427433... |5.8982611282... |10 577095143... (2520 8458284, |
101325 20 0.8524909881... 0.0092824784... [1.0039675214... |0.0057506121... |0.2929235108... |0.2863851270... [39.744136644...|0.1403819157... |0.B982511282... | 20.092773476... (2547 7919288... |
1.01325 14.823477256... |0.8266825650... 0.0139309128... (0.9973190871...|0.0099351932... |0.9450655502...|0.9441880418... {39.999341993...|0.1405834327... |13.950670304... |14 876904062 .. (2528 6310306... |




Psychrometric diagram 1.01325 bar
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4.8 Tek oda yaz iklimlendirmesi
Yaz iklimlendirmesisput ma ve nem al ma prosesl erini i -erir G
edilir. Ancak katé adsorbsiyon devreleri ve séveé
havanén bajeéel nemi -ok artteifenédlhar bk beay&l é memeloi
havasénén kirlenmesinden dolayé bir késém havaneén
Akajéedaki il k °rnejimizde yaz iklimlendirmesi €sél
dgd indijimiz gibi sojutma devresindeki bypas oranét
Oda entalpi nem
orani egrisi
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keki-l @as8tma devreli tek oda yaz iklimlendirmesi
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Q@ kuru havanén ental pisidir. Birinci bl ¢m¢gmegzde |
ver mi kti k. Buna g°°re

QY 0 "YQ'X ekl i nde t ané& mlpalnanyéakctaek vbei |bguinsua yhaers apr ogr
geliktirilmixkti. Ne ml i hava °zelliklerini hesapl a:
kull anmaktadeéer . Bu y¢zden

QY Q) 0 "YQ'YTTk°®Kk bul ma pr os e sé@ mlbayzaec arklt é&dre.] e¥rime k t
bul mak i-in bisection k°k bul ma metodunu Kkull andéel
programé i-inde tanémladeéek.

0 a Q 1q

Akajeda °rnek bir probl em yveerriinlemiskotjiurt.maP rdoebvlreensdie -|
neminin verildiJini not edel i m.

¥rnek pr &kklkem #¥B.8.1 desgttmgl ckcevitelki ofdaz éi kI i ml end ]
belirl enmiktir
At mosfer baséncée p=1ej0 32350 bhaerewmaaC,gioda giérciak | k

-ékék havaseé k¢l esel debi si 4.5 kg!/ 9-%bfa dékéhasg:i
sécakl éjeée 35 der ek=%40,, dsex] uhtanvaa théjjEed dihedheeleee £ c
devr esi - é/k=&%0 5h ajoadla meuryiul ur ésé kazanceée 205 kW, 0
T1=30.0 oda girik sécakl éejé derece C

m1=30.0 kg/s oda girik kuru hava k¢tlesel debi si

m3=4.5 kg/s -ekék havasé k¢tlesel debisi

T2=250a@a -ékék sécakl éj é

f=0.5 oda -ékék bajél nemi

double T4=35.0 dék hava girik sécakl é&j e

fas=0.4 déx hava bajél nemi

double T6=10.0 sojutma devresi -ékek seéecakl eje

fee=0. 95 sojutma devresi -ékék bajél nemi

Qsensi bl e=205.0 oda duyulur ésé kazanceée kW

Qlatent=880 oda gi zl és kazanceée kW

Program 4.8.1 ésétma devreli tek oda yaz iklimleni

import javax.swing.*;

public class yashavatest11

{ /I cooling-demoisturizing and adiabatic summer air conditioning process
Plot pi;

double P;

yashava ly;

double tmin=0;

double tmax=50.0;

String heading[]={"Basén- bar",
"Seécakl ék derece C",

"v kuru hava °zg¢l éeésésé m~r"3/kgkh",
"Pv_su Kkeé&smi baséncé bar",
"Pa_kuru hava keé&smi basénceée bar",
"w, _°zgg¢l nem kg nem/ kg kuru hava",
wO03D5" +" bajél nem",

"dos,doyguluk derecesi”,

"h entalpi KJ/kgkh",

"s, entropi KJ/kgkh",

"dp ,-i] nokta
"ha, kuru havan
"hv, su buhareén

sécakl éjeée derece C",
ental pisi KJ/ kgkh",
ental pi si KJ/ kgkh",

()

™ o
5> o




"hv*w, gi zli sé KJ/ kgkh",
"tw yak hava séecakl éejec"};
public static double bisection(i f,double a,double b)
{double b1=2.0*b;

double r=(a+b)/2.0;

double eps=1.0¢;

int nmax=100;

int i=0;

while(Math.abs(f.func(r))>eps && i<nmax)
{if(f.func(a)*f.func(r)<0) b=r;

else a=r;

r=(a+b)/2.0;

i++;

}

returnr,

}

public double[][] summer_air_cadiitioning(double Pi,double m1, double m3,double T2, double 2,
double T4, double f4, double T6,double f6,double dQsensible,double dQlatent)

{ /' / ml oda giriki k¢tlesel debikg/ s
/'l m3 oda -ékéké k¢tlesel dabi kgl s
/'l T2 oda sécakl éej e, derece C

/'l f2 oda-bajél nemi, 0

/'l T4 déxkx hava sécakl éjée, derece C
/1 f4 déxk hhva bajél nemi O

/'l T6 sojutma devresi -ekéek sécakl eje
/'l f6 sogiuliadaéldewne mi

/1 f2 girik batfléel nemi, i kinci kanal O
/'l dQs duyulur éseé giric«ki k W

/1 dQl gi zli ésé giricki k W

/12 oda -ékéxkeée

P=Pi;

ps_plot_hazirla(tmin,tmax,P);

yh=new yashava();

double a2[]=yh.property("tdb_rh",T2,f2,P);
doubleh2=a2[8];

double w2=a2[5];

double ha2=a2[11];

/16 sojutma devresi -ekéexke
double a6[]=yh.property(“tdb_rh",T6,f6,P);
double h6=a6[8];

double w6=a6[5];

double wl=w6;

double hal=ha@Qsensible/m1;

/'l bisection k°kfbBbobdmahebapyasbdava sén
double T1=yh.ta(hal,T6,T2);

double al[]=yh.property("tdb_w",T1,w1,P);
double h1=al[8];

double m2=mim3;

double m4=m3;

double m5=m1;

/'l déxk hava giri«ki
double a4[]=yh.property("tdb_rh",T4,f4,P);
double h4=a4[8];

doubke w4=a4[5];

)

double h5=(m4*h4+m2*h2)/m5;

double w5=(m4*w4+m2*w2)/mb5;

double a5[]=yh.property("w_h",w5,h5,P);
double T5=a5[1];

double Q56=m5*(h&6);//KW

double Q67=m5*(hh6);//KW

double dm=m5*(w5w6);

double a8[]=yh.property("w_rh",w6,1.0,P);
double a9[yh.property("w_rh",w5,1.0,P);




double a[][]=new double[8][al.length];
a[0]=ail,

a[l]=a2;

a[2]=a2;

a[3]=a4;

a[4]=a5;

a[5]=a6;

a[6]=a8;

a[7]=a9;

/I Plot

/'l kal én mavi ~-izgi
addData(a9,a5,5,0,0,255);

Il ¢-9gen
addData(a9,a5,24,0,0,255);
addData(a8,al,5,0,0,255);
addData(a6,al,24,0,0,255);
addData(al,a2,5,255,0,0);
addData(a2,a4,5,255,0,0);
addData(a2,a4,24,255,0,0);

ps_plot();

print(a,"tek oda yaz iklimleridr mesi ését ma prosesi ile");

String baslik2[]={"sojutma devresi é&sé transf ¢
double b[][]={{Q56,Q67,dm}};

print(b,baslik2,"ésétma prosesli tek oda yaz k
return a;

}

pubic void print(double a[][],String s)

{//string heading[]={"Yaz iklimlendirmesié s s &t ma prosesl!l i "};

Text.print(a,heading,"Yaz iklimlendirmesi verisi");}

public void print(double a[][],String heading2[],String s)
{String heading[]; Text.print(a,heading2;s
public void ps_plot_hazirla(double tmin,double tmax,double P1)
{
double x1[][]=new double[62][51];
double y1[][]=new double[62][51];
double A[][][]=new double[2][62][51];
A=ps_verisi(tmin,tmax,P1);
for(int i=0;i<A[0].length;i++)
for(int j=0;j<A[O][0].| ength;j++)
{xL{G1=ALCINOL;y L [I=ALLIM T}
pi=new Plot(x1,y1);
String ss2="Psikometrik diyagram "+P+" bar";
pi.setPlabel(ss2);
pi.setXlabel ("T Kuru hava sécakl éjeée C")
pi.setYlabel ("w °2zg¢l nem kg nem/ kg kur
pi.setMinMax(tmin,tmax,0.0,0.05);
pi.setXgrid(1);
pi.setYgrid(1);
}
public static double[][][] ps_verisi(double tmin,double tmax,double P)

{

u hava"“

Illprepare pyschrometrihart data for pressure P
yashava w=new yashava();
double aa[]=new double[14];
double bb[]=new double[14];
1112 ff=new f2();
/ldouble x1[][]=new double[62][51];
/ldouble y1[][]=new double[62][51];
double A[][][]=new double[2][62][51];
/linitilise as a @inction plot
inti,j;
i=0;
double h;
for(double rh=0.1;rh<=1.0;rh+=0.1)




{ i=0;
for(double t=tmin;t<=tmax;t+=1.0)

{
aa=w.propertyl(“tdb_rh"t,rh,P);
h=aa[8];
if(rh>0.99)
{
h=aa[8];

A[0][11+{][0]=t;A[1][11+{][0]=aa[5];
bb=w.property1(“w_h",0.0,h,P);
A[0] [11+{][1]=bb[10];A[1][11+]][1]=0.0;
}

A[OI[I=;
AlL](i][]=aals];

j++;
}
i++;
}
return A;
}
public void addData(double al[][],int plottype,int red,int green,int blue)
{ double x1[]=new double[2];
double y1[]J=new double[2];
x1[0]=a1[0][1];
y1[0]=a1[0]5];
x1[1]=a1[1][1];
y1[1]=a1[1][5];
pi.addData(x1,y1,plottype,red,green,blue);
}

public void addData(double al[],double a2[],int plottype,int red,int green,int blue)
{ double x1[]=new double[2];

double y1[]J=new double[2];

x1[0]=a1[1];

y1[0]=a1[s];

x1[1]=a2[1];

y1[1]=a2[5];

pi.addData(x1,y1,plottype,red,green,blue);

}

public void addData(double al[],int plottype,int red,int green,int blue)
{ double x1[]=new double[1];

double y1[]=new double[1];

x1[0]=a1[1];

y1[0]=a1[5];

pi.addData(x1,y1,plotfye,red,green,blue);

}

public void ps_plot()

{ pi.setMinMax(tmin,tmax,0,0.05);
pi.plot();
}

public static void main(String arg[])
{ yashavatest11 wat=new yashavatest11();
double p=1.01325; // bar

double T1=30.0; /1 oda girik sécakleje dere
double ml1=30.0;//kg/s oda girik kuru hava k¢t
double m3=4.5; //kgl/s -ékék havasé k¢tlesel de
double T2=25.0; !/ oda -ékéek sécakl éeje
double f2=0.5; I oda -ékéek bajel nemi
double T4=3 . 0 ; I dék hava girik sécakl éejeé
double f4=0.4; !/ dék hava bajél nemi
double T6=10.0; /1 sojutma devresi -eékeéex
double f6=0.95; /'l sojutma devresi -ékék baj




double Qsensible=205.0; [/ oda duyul ur

doubleQlatat =88 . 0 ;
double af][]=wat.summer_air_conditioning(p,m1,m3,T2,f2,T4,f4,76,f6,Qsensible,Qlatent);

}
}
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| £ 1sitma proszesli tek oda yaz klimasi gkt dederleri

- O Pt

sofutma devresi s trans..

1sitma devresi 151 fransfer..

yogusma debisi kgls

754.6035194079752

250.03357219799864

0.09829691816952062

| %] Yaz iklimlendirmesi verisi

[m] X

Basing bar | Sicaklik derec..|v kuru hava 6z.|Pv_su kismi b..|Pa_kuru hava ..|w,_dzgll nem..| ¢ badilnem |dos,doygunlu..|h entalpi KJk...| s, entropi KJk..| dp ,cid noktas..|ha,kuru havan..|hv,su buhannt..) hv'w,gizli 1 K...|tw yag hava s1.
1.01328 128.19328308... |0.835007425... |0.011661528... |1.001588471... |0.007241623... [0.558209312... [0.552065528... [36.61725028... |0.129728521... |9.236995232.. |18.256048965... |2635.023886... [18.35776062... [13.04957727..
1.01325 25.0 0.858099633... |0.015844537 . |0.997405462... |0.009880470... [0.5 0.492057122... |50.26440154 . |0.175628665... |13.86700289... |25.09277347... [2547.614331... [25.17162806... [17.88662108
1.01325 25.0 0858099633 |0.015844537 _ |0.997405462._ |0.009850470.. |05 0492057122 |50.26440154 |0 175628665 |13.86700289. . |25.09277347  |2547 614331, |25 17162806 [17.88662108
1.01325 35.0 0.892847862... |0.022510784... |0.990739215... |0.014131916... [0.4 0.3863672709... |71.41004813... |0.245116228... |19.38725809... |35.14560674... [2566.131204... [36.26435138... [23.03488029..
1.01325 26.50924955  |0.863330438. |0.016850185. . 0996399811, |0.010518187.. |0.486223230._ |0.477534715 (5343624852 |0.186179408 . |14.81726776.. |26 61384280 |2550.405168... (26 82563928 |18.89184739
1.01328 10.0 0.811524982... |0.011661528... |1.001588471... |0.007241623... [0.95 0.949417848... |28.28279788... |0.100711597... |9.236995232... |10.03555124... [2519.772943... [18.24724664... [9.681246535..
1.01325 9.236995232... |0.809332164... |0.011661528... |1.001588471... |0.007241623... [1.0 1.0 27.506725383... |0.097967047... |9.236995232... |9.260763010... [2518.352845... [15.23696282... [9.2360995231..
1.01325 14 81726776 |0 829629399 |0.016850185. . |0 996399811, |0.010518187._ 1.0 1.0 4146688420 |0145425452 |14 81726776 |14 87067124 |2528 592824 |26 59621295 (14 81726776
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Temel denklemler:
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Q@ kuru havanén entalopisidir. Birinci bol ¢m¢gmegzde |
ver mi kti k. Buna g°re

QY 0 'YQ'Xekl inde tanémlanmé«ktlgiwe ylmunyprhhegsaapiéay

geliktirilmikti. Neml i hava °zelliklerini hesapl a
kull anmaktadeéer . Bu y¢zden

Y Q. 6 'YQ'Y1mk°k bul ma prosesi bikz@&rT1l ¥daejedr ipmio bt
bul mak i-in bisection k°k bul ma metodunu Kkull andéel
programé i-inde tanémladeéek.
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0 a (OO O U0 z'Q BuradakiQ 6 noktaséndaki séveé suyul
Program 4.8.2 karéktérmamdsevreli tek oda yaz ikIi:i

import javax.swing.*;

public class yashavatest11A
{n

Plot pi;

double P;

yashava yh;

double tmin=0;

double tmax=50.0;
String heading[]={"Basén- bar",
"Sécakl ek derece C"

"v kuru hava °zg¢l ésésé m~r3/kgkh",
"Pv_su késmi baséncé bar",
"Pa_kuru hava&ks mi baséncé bar",
"w, °zg¢l nem kg nem/ kg kuru hava",

\w03D5" +" bajeéel nem" ,

"dos,doygunluk derecesi",

"h entalpi KJ/kgkh",

"s, entropi KJ/kgkh",

"dp ,-i] noktasé seécakl é

"ha, kuru havanén entalpi

"hv, su buharén®n ental pi

"hv*w, gizli sé& KJ/kgkh",

"tw yak hava sécakl éejec"};

public double[][] summer_air_conditioning(double Pi,double m1, double m3,double T2, double f2,
double T4, double f4, double T6,double f6,double dQsensible,double dQlatent)

{ 1/ ml1l odehdelihglsi Ki ket e

/'l m3 -ékék havasé k¢itlesel debi kgl s

/Im2=mtm3 oda -ékékeée k¢itlesel debi kgl s

/'l m2b bypass devresi k¢tlesel debi kgl s

/Im2a=m2m2 b k¢t 1l es el debi kgl s

KJ/ kgkh",

é derece C",
|
i KJ/ kgkh

>

/'l m4d=m3 taze hava k¢itl esel debi si kgl s

/'l m5=m2a+m4 sojutma kbhievresine gelen k¢tl esel de
/'l T2 oda sécakl éjé, derece C

/'l f2 oda-bajél nemi, 0




/'l T4 dék hava sécakléeje, derece C
/1 f4 déxkx hhva bajeél nemi O

/'l T6 sojutma devresi -ekeéek seéecakl eje
/'l f6 sojutma -levresi baj el nemi O
/1 T2 oda girik sécakléejée derece C
// f2 oda gir K i bajeél nelmi , i kinci kanal O
/'l dQs duyulur ésé giricki kW

/1 dQl gizli ésé giricki kW

/' /2 oda -ékéxké

P=Pi;

ps_plot_hazirla(tmin,tmax,P);
yh=new yashava();

double a2[]=yh.property("tdb_rh",T2,f2,P);
double h2=a2[8];

double w2=aZj];

double ha2=a2[11];

/1 6 sofjutma devresi -ekeéexke
double a6[]=yh.property("tdb_rh",T6,f6,P);
double h6=a6[8];

double ha6=a6[11];

double w6=a6[5];

double hal=ha@Qsensible/m1;
/' /' bi section k°k bulma ile yashava sénéfénda hesapl andé
double T1=yh.ta(hal,T6,T2);

double wl=w6+(TiT6)/(T2-T6)*(W2-w6);

double al[]=yh.property("tdb_w",T1,w1,P);

double h1=al[8];

double m2=mim3;

double m4=m3;

/ldouble m5=m1;

/'l déxkx hava giri«ki

double a4[]=yh.property("tdb_rh",T4,{4,P);

double h4=a4[8];

double w4=a4[5];

double m5=(T4T2)/(T6-T2)*m1,;

double m2b=midm>5;

double m2a=mdn3-m2b;
/ISystem.out.printin("m1="+m1+"m2="+m2+"'m3="+m3+"m2a="+m2a+"m2b="+m2b+"m5="+m5);
double T5=(m4/m5)*T4+(m2a/m5)*T2;

double w5=(m4/m5)*w4+(m2a/m5)*w2;

double a5[]=yh.property(“tdb_w", T5,w5,P);

double h5=a5[8];

double ha5=a5[11];

/' / Su buharénén termodinamijine giriyoruz burada
double ahf6[]=yh.s.property("tx",76,0.0);

double hf6=ahf6[3];

double Q56=m5*((hé5)-(w6-w5)*hf6);//KW

double dm=m5*(w5w6);

double a8[]=yh.property("w_rh",w6,1.0,P);

double a9[]=yh.property("w_rh",w5,1.0,P)

double a[][]J=new double[8][al.length];

a[0]=ail,;

a[l]=az;

a[2]=az;

a[3]=a4;

a[4]=ab5;

a[5]=a6;

a[6]=a8;

a[7]=a9;

/I Plot

/'l kalén mavi -izgi

addData(a9,a5,5,0,0,255);

/'l ¢-9gen

addData(a9,a5,24,0,0,255);

addData(a6,al,24,0,0,255);




addData(a6,a1,855,0,0);
addData(al,a2,5,255,0,0);
addData(a2,a4,5,255,0,0);
addData(a2,a4,24,255,0,0);

ps_plot();

print(a,"tek oda yaz iklimlendirmesi karéktérma prosesi il
String baslik2[]={"sojutma devresi ésé transferi kW ,"yoju
double b[][]={{Q56,dm}};

print(b,baslik2,"karéktérma prosesli tek oda yaz klimaseée -
return a;

}

public void print(double a[][],String s)

{//string heading[]={"Yaz iklimlendirmesié s s €t ma prosesl i "};

Text.print(a,heading,"Yaz iklimlendirmesi verisi");}

public void print(double a[][],String heading2[],String s)
{String heading[]; Text.print(a,heading2,s);}
public void ps_plot_hazirla(double tmin,double tmax,double P1)
{
double x1[][]=new double[62][51];
double y1[][]=new double[62][51];
double A[][][l=new double[2][62][51];
A=ps_verisi(tmin,tmax,P1);
for(int i=0;i<A[0].length;i++)
for(int j=0;j<A[0][0].length;j++)
{XL{G1=ALCINOL;y L [I=ALLI0 T}
pi=new Plot(x1,y1);
String ss2="Psikometrik diyagram "+P+" bar";
pi.setPlabel(ss2);
pi.setXlabel"TKur u hava séecakléeje C");
pi.setYlabel ("w °zgg¢l nem kg nem/ kg kuru hava");
pi.setMinMax(tmin,tmax,0.0,0.05);
pi.setXgrid(1);
pi.setYgrid(1);
}
public static double[][][] ps_verisi(double tmin,double tmax,double P)
{
Ilprepare pyschrometric chart data foegsure P
yashava w=new yashava();
double aa[]=new double[14];
double bb[]=new double[14];
12 ff=new f2();
/ldouble x1[J[]=new double[62][51];
/ldouble y1[][]=new double[62][51];
double A[][][]=new double[2][62][51];
/finitilise as a function plot

intij;
i=0;
double h;
for(double rh=0.1;rh<=1.0;rh+=0.1)
{ =0;
for(double t=tmin;t<=tmax;t+=1.0)
{
aa=w.propertyl(“tdb_rh"t,rh,P);
h=aa[8];
if(rh>0.99)
{
h=aa[8];

A[O][11+][0]=tA[1][11+]][0]=aa[5];
bb=w.property1("w_h",0.0,h,P);
A[0][11+{][1]=bb[10];A[1][11+{][1]=0.0;

}

A[o][il[]=t
A[1][i][i]=aa[5];

j++

}

x O

]




i++;
}

return A;

}

public void addData(double al[][],int plottype,int red,int green,int blue)
{ double x1[]=new double[2];

double y1[]=new double[2];

x1[0]=a1[0][1];

y1[0]=a1[0][5];

x1[1]=al[1]1];

y1[1]=a1[1][5];

pi.addData(x1,y1,plottype,red,green,blue);

}

public void addData(double al[],double a2[],int plottype,int red,int green,int blue)
{ double x1[]=new double[2];

double y1[]=new double[2];

x1[0]=a1[1];

y1[0]=a1[5];

x1[1]=a2[1];

y1[1]=a2[5];

pi.addData(x1,y1,plottype,red,green,blue);

}

public void addData(double al[],int plottype,int red,int green,int blue)
{ double x1[]=new double[1];

double y1[]=new double[1];

x1[0]=a1[1];

y1[0]=al[5];

pi.addData(x1,y1,plottype,red,green &ju

}

public void ps_plot()

{ pi.setMinMax(tmin,tmax,0,0.05);
pi.plot();
}

public static void main(String arg[])
{ yashavatest11A wat=new yashavatest11A();
double p=1.01325; // bar

double T1=30.0; /1 oda girik sécakléejé derece C

double ml1=30.0;//kg/s oda girik kuru hava k¢tlesel debisi

double m3=4.5; //kgl/s -ékék havasé k¢tlesel debisi

double T2=25.0; /1 oda -ékeéex sécakléjé

double f2=0.5; !/ oda -ékék bajeéel nemi

double T4=3 . 0 ; /1 dék hava girik sécakl éejeé

double f4=0.4; !/ déek hava bajél nemi

double T6=10.0; !/ sojutma devresi -ékék sécakl éjeée

double f6=0.095; /'l sojutma devresi -ékeék bajeéel nemi

double Qsensible=205.0; [// oda duyulur ésé kazancé kW

doubleQlatat =88 . 0 ; /1 oda gi zl i és kazancé kW

double a[][]=wat.summer_air_conditioning(p,m1,m3,T2,f2,T4,{4,T6,f6,Qsensible,Qlatent);

i

(£ kanstirma prosesli tek oda yaz klimasi ikt degerleri — O = [

1 sofjutma devresi s transferi KW yogusma debisi kagls

-391.9741137 329648 0.05507365674473921

|£| Yaz iklimlendirmesi verisi - m] s
Basingbar |Sicaklik derec...|v kuru hava 6z.|Pv_su kismi b..|Pa_kuru hava .| w,_dzgil nem. ¢ badil nem | dos,doyguniu...| h entalpi KJik.|s, entropi KJ/k.| dp cid noktas..|ha kuru havan.|hv,su buhanni.| hvw, gizli s1 K| tw yas hava si

1.01325 18.19328308... |0.836920245... |0.013950705... |0.999299294. .. |0.008683011... [0.667786722... [0.663148863... |40.27065324.. |0.141949074... [11.92350975... [18.25948965... |2534.968859... |22.01116359... [14.41620239...
1.01325 25.0 0.858099633... |0.015844537... |0.997405462... |0.009880470... [0.5 0.492057122... |50.26440154... |0.175628665... |[13.86700289... |25.09277347... |25647.614331... |25.17162806... |17.88662108...
1.01325 25.0 08580909633 |0.015844537 |0 997405462 |0.009880470. (05 0492057122 |50 26440154 |0 175628665 |13 8700289, |25 09277347 |2547 14331 | 2617162806 |17 88662108
1.01325 35.0 0892847862 |0.022510784 |0 990739215 |0.014131916. (0.4 0.386387279. |71.41004813 |0 245116228 |19 38725809 |35 14580674 |2566.131204 |36 26435138 |23 93488029

1.01325 2630555835 |0.869543010. |0.018058005... |0 995191991 |0.0112685810. [0 469058160... |0 459424087 . |57 23469514

0198733658

1569483444

28 41380110

2553728294

28652089403

2004704763

1.01325 10.0 0.811524982... |0.011661528... |1.001586471... |0.007241623.. [0.95 0.949417848... |26.258279788

0.100711597...

9.236995232..

10.03555124...

2519772943

168.24724664

9.581246535...

1.01325 9.236995232... |0.809338164... |0.011661528... |[1.001588471... |0.007241623... [1.0 1.0 27.50672583

0.097967047...

9.236995232..

9.269763010...

2518.352845

18.23696282

9.236995231...

1.01325 15.89483444... |0.833744505... [0.018058008... |0.995191991... |0.011285810... [1.0 1.0 44.51179169

0.155635558...

15.89483444..

15.95229801...

2530.566435

28.55949368

15.89483444..




Psikometrik diyagram 1.01325 bar
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4.9 Tek oda %100 dék hava kull anan kék Kkl i maseé
Akajéedaki «kekilde %10 dék havatkdi Frandavhnénkeéramhal
al éndéejénda i - hava kalitesi y°n¢gnden iyl bir ter
Bu y¢zden hava dekaréya atel érken ésél enerjisini.i
deijektiricileri-lkdlel aeéliérn kélsitlem#ied ayréca buharl &
ger ekl i ésénén bir késmé buhardan sajlanmaktader.
(1) 7
oda (2) (3) Eksozfanina -
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J J ]
Py _
J Z0s IQ; g - &
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Isitma  Buharl —
devresi nemlendirici Filitre —
L dig hava -
girisi —
Fan {7) Y |(6) 5 —— -]
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N I "_l I Kuru hava sicakhig
(a) ()
keki-l %100 hava sirk¢glasyonlu kéek i klimlendirmesi
Sistemde kull anél an bazé bajéenteéel ar:

IF o+l 1T ol |

Q@ kuru havanén ental pisidim. eBitrail péisi mding hegmadbdEa él
ver mi kti k. Buna g°re



QY 0 'YQ'Xekl inde tanémlanmékté ve bunu hesapl ay

gel i ktirilmikti. Neml i hava ©°zelslhiaklaeiiawvia heas dpul
kull anmaktadeéer . Bu y¢zden

QY Q| 0 "YQ'YTTk°k bul ma prosesi bize T1 dejerini t
bul mak i-in bisection k°k bul ma met ioorakyashakau | | and é |
programé i-inde tanéemladek.

Bir °rnek problem verelim:

At mosfer basénceée p=1.01325 bar . o dhee %58k é kd éxé chaakvlat
sécakl éje 0 derecenwCPDO0dérshbade] béafaénr ihcaevome rs édcéakkd réq
oda duyulur ésée kaybée 20 kW, oda gizl:| ésé kaybe

Progpam 491 %10 hava dol akémlé tek odaleé kéek iklimlend

import javax.swing.*;
public class yashavatest12
{n

Plot pi;

double P;

yashava yh;

double tmin=0;

double tmax=50.0;

String heading[]={"Basén- bar",
"Sécakl ek derece C",

"v kuru hava °zg¢l ésésé m~r3/kgkh",
"Pv_su keé&smi baséncé bar",
"Pa_kuru hava keé&smi baséncé bar",
"w, _°%2zg¢l nem kg nem/ kg kuru hava",
\wo3s ' +" baj él nem" ,

"dos,doygunluk derecesi”,
"h entalpi KJ/kgkh",
"s, entropi KJ/kgkh",
"dp ,-i] noktasé seécakl é
"ha, kuru havanén ental pi
"hv, su buharénén ental pi
"hv*w, gizli sé& KJ/kgkh",
"tw yak hava sécakl éejec"};
public double[][] winter_air_conditioning(double Pi,double m1,double T2, double f2,

double T3, double T4,double f4,double dQsensible,double dQlatent,double dTbuhar)

)

je derece C",
si KJ/ kgkh",
S KJ/ kgkh",

™

{ I/ ml1l hava k¢tl esel debi kgl s

/'l T2 oda sécakl éjé, derece C

/'l f2 oda -bajel nemi, 0

/'l T1 oda girik sécakl éj e, derece C
/1 f1 oda gi-fik bajél nemi, 0

/'l T4 dék hava sécakl éejée, derece C

/1 f4 déxkx hhva bajél nemi O

/'/ T6 sojutma devresi -ékék seécakl éeje
/'l f6 sojutma -levresi bajél nemi 0

Il T2 oda girik sécakleje derece C
//f2 oda giriKi bajlel nemi, ikinci kanal O
/'l dQs duyulur éseée giri«i k W

/1 dQl gi zl i eésé giricki k W

/12 oda -éekeéexké

P=Pi;

ps_plot_hazirla(tmin,tmax,P);

yh=new yashava();

double a2[]=yh.property("tdb_rh",T2,f2,P);
double h2=a2[8];

doule w2=a2[5];




double ha2=a2[11];

/13 ésée dejiktiricisi -eékeéexke
double w3=w2;

double a3[]=yh.property("tdb_w",T3,w3,P);

double h3=a3[8];

/14 déxk hava giric«ki
double a4[]=yh.property("tdb_rh",T4,f4,P);
double h4=a4[8];

double ha4=a4[11]]

double w4=a4[5];

/'/'5 buharl & nemlendirici girik«ki
double w5=w4;

/Iheat exchanger equation

double h5=h4+(hh3);
/ISystem.out.printin("h2="+h2+"h3="+h3+"h4="+h4+"h5="+h5);
double a5[]=yh.property("w_h",w5,h5,P);

double T5=a5[1];

/'l 1 oda giri«ki

double ha=ha2+dQsensible/m1;

/I bi section k°k bulma ile yashava sénéfénda hesapl andé
double T1=yh.ta(hal,72,40.0);

double h1=h2+(dQsensible+dQlatent)/m1;

double al[]=yh.property("tdb_h",T1,h1,P);

double wl=al[5];

/16 buharl é nemlendirici -ékeéexke
double T6=T5+dTbuhar

double w6=w1;

double a6[]=yh.property("tdb_w",T6,w6,P);

double h6=a6[8];

double Q61=m1*(hs6);//KW

double Q56=m1*(hé5);//KW

double Q32=m1*(h3);//KW

double dm=m1*(w6w5);

double a[][]=new double[6][al.length];

a[0]=a1,;

a[l]=az;

a[2]=a3;

a[3]=a4;

a[4]=ab5;

a[5]=as6;

/I Plot

/'l kal én mavi ~-izgi
addData(a2,al1,5,0,0,255);
addData(a2,a3,5,0,0,255);
addData(a4,a5,5,0,0,255);
addData(a5,a6,5,0,0,255);
addData(a6,al1,5,0,0,255);
addData(al,a2,24,0,0,255);
addData(a3,a4,24,0,0,255);
addData(a5,a6,24,0,0,255);

ps_plot();
print(a,"'tek@ a kék i klimlendirmesi %100 dejiken hava");
String baslik2[]={"Q67 ésétma devresi ésé& transf erransferiW" , " Q5§

kW","nemlendirme debisi kg/s"};
double b[][]={{Q61,Q56,Q32,dm}};

printb,baslkk 2, "t ek oda kék klimasé %100 dejiken hava -ékté dejerl ¢
return a;

}

public void print(double a[][],String s)

{

Text.print(a,heading, "tek oda kék klimasé %100 dejiken hava'

public void print(double a[][],String heading2[],String s)




{String heading]; Text.print(a,heading2,s);}
public void ps_plot_hazirla(double tmin,double tmax,double P1)
{
double x1[][]=new double[62][51];
double y1[][]=new double[62][51];
double A[][][]=new double[2][62][51];
A=ps_verisi(tmin,tmax,P1);
for(int i=0;i<A[0].length;i++)
for(int j=0;j<A[0][0].length;j++)
{X1[0=ALO]LyLOGI=ALLIGIG]}
pi=new Plot(x1,y1);
String ss2="Psikometrik diyagram "+P+" bar";
pi.setPlabel(ss2);
pi.set Xl abel ("T Kuru hava sécakl éeje C");
pi.setYlabel ("w °zgg¢l nem kg nem/ kg kuru hava");
pi.setMinMax(tmin,tmax,0.0,0.05);
pi.setXgrid(1);
pi.setYgrid(1);
}
public static double[][][] ps_verisi(double tmin,double tmax,double P)
{
/Iprepare pyschrometrihart data for pressure P
yashava w=new yashava();
double aa[]=new double[14];
double bb[]=new double[14];
12 ff=new f2();
/ldouble x1[J[]=new double[62][51];
/ldouble y1[][]=new double[62][51];
double A[][][l=new double[2][62][51];
/linitilise as a finction plot

inti,j;
i=0;
double h;
for(double rh=0.1;rh<=1.0;rh+=0.1)
{ i=0;
for(double t=tmin;t<=tmax;t+=1.0)
{
aa=w.propertyl(“tdb_rh"t,rh,P);
h=aa[8];
if(rh>0.99)
{
h=aa[8];

A[O][11+]][0]=t;A[1][11+]][0]=aa[5];
bb=w.property1("w_h",0.0,h,P);
A[0] [11+{][1]=bb[10];A[1][11+]][1]=0.0;
}

AlO][0=t;
Al1][il(i]=aa[5];

i+t
}
i++;
}
return A;
}
public void addData(double al[][],int plottype,int red,int green,int blue)
{ double x1[]=new double[2];
double y1[]=new double[2];
x1[0]=a1[0][1];
y1[0]=a1[0]5];
x1[1]=a1[1][1];
y1[1]=al[1][5];
pi.addData(x1,y1,plottype,red,green,blue);
}

public void addData(double al[],double a2[],int plottype,int red,int green,int blue)
{ double x1[]=new double[2];




double y1[]=new double[2];
x1[0]=a1[1];
y1[0]=a1[5];
x1[1]=a2[1];
y1[1]=a2[5];
pi.addData(x1,y1,plottype,red,green,blue);

}

public void addData(double al[],int plottype,int red,int green,int blue)

{ double x1[]=new double[1];

double y1[]J=new double[1];
x1[0]=a1[1];
y1[0]=a1[5];
pi.addData(x1,y1,plotpye,red,green,blue);

}

public void ps_plot()
{ pi.setMinMax(tmin,tmax,0,0.05);

pi.plot();
}

public static void main(String arg[])
{ yashavatest12 wat=new yashavatest12();
double p=1.01325; // bar
double m1=1.0; //kg/s

doubl e

double fi2=0.5;
double dTbuhar=8.0; //derece C
doubl e Qs
doubl e QI
doubl e T3
double T4

doub

double a[][]=wat.winter_air_conditioning(p,m1,T2,fi2,T3,T4,fi4,Qsensible,Qlatent,dTbuhar);
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| £ tek oda ki klimasi %100 degisen hava gkt dederleri

O

et

CIEY 1stma devresisitr..

2156 buharh nemlendir...

232 151 degistirici 1si tra...

nemlendirme debisi kgls

36.22129603231939

10.172868308903631

0.0111223454813438329

12.109717320419719

|4 tek oda kg Kimast %100 degjisen hava - 0O X
Basingbar | Sicaklik derec. |v kuru hava 6z..| Py_su kismib..| Pa_kuru hava .\ w,_tzgilnem .| ¢ bagiinem | dos,doyguniu..| h entalpi KUk .|, entrapi K. dp cid noktasi.|ha kuru havan..|hw,su buhanini_| hvw,gizli o1 K... tw yag hava si..
1.01325 29.95574951... |0.874077268... |0.017801048... 0.995448951... |0.011122345... |0.420326002... |0.409960021... |58.50388166... |0.202965486... |15.67100169... |30.07316543... [2556.818321... |28.43781670... [20.43404123...
1.01325 200 0.840211130... 10.011691990... 11.001558009... |0.007260780... [0.5 0.494163008... |38.50388166... |0.136181223... |9.275690167... |20.07315909... |2539.401006... [18.43072256... [13.78031159..
1.01325 10.0 0.811549664... [0.011691990... |1.001558000... |0.007260760... |0.952481596... [0.951926875... |28.33101335... |0.100873631... 9.275690167... |10.03555124... |2519.772042... [18.29546211... |9.602167877...
1.01325 0.0 0.773854366... |0.0 1.01325 0.0 0.0 0.0 0.0 0.0 NaN 0.0 -0.024477109...1-0.0 0.0
1.01325 10.13378776... |0.802531477... |0.0 1.01325 00 0.0 0.0 10.17286830... |0.036516763... |10.13578776... 10.15823537... 0.0 0.0 0434216123,
1.01325 18.13578776... |0.839991607... |0.017801048... |0.995448951... |0.011122345... |0.855178088... |0.852588320... |46.39416434... |0.162189887... |15.67100169... |18.20177424... [2534.752237... |28.19239009... 16.55471953...
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4. 10 ¢ok b°lgeli sistemler
¢tok b°lgeli sistemlerin tek b°lgeli sistemlerden
bl genin dejikik ihtiya-1laré ol abli0ledejvvegi benégél
sistemde yerel kontr ol her b°lge i-in ayreé bir és
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kekildtl 4deki sistem i-in temel denkI|l emler
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B
B

"YE€ N A@O6 a6 iIBO a4 Q Q
YeRqa®ia BO a4 Q Q
Y'OYo

Qowoaigi weEYOYO

B
"Y'O'Y 6 mBu denklemdeki Q veQ kuru hava sécakl éjénéen fon

psi konometrik ®liatiak thin@eil amimaspar @meitlrieryci Jiih tii-yic
kuru hava seéecakl egiéern ékn® kK obnklsmay om¢gumeorlhake ankek loadjuéy | eal d

Ayné e kiolkdeas@&ndanayné dzanmadal arén duyulur ve gi z!

Qowoa@il Wwe YOYoB

B
"YE N A@X0O a6 iBO a Q 0
"YE f) & i BO G Q0



B

"Y"O'YoB 5

YOYOonmdenk| e mi ocohyeasalr ukak alkulsma mestcakaeg gl &
edi |l ir. Bu sécakl ekl ar bilinince her i ki mekan i - |
4 B q B
Bu debil er bilinince ésétma devrelerinin ésé trans
0 a Q Q
0 a Q Q

2A ve 2B akémlaré karékarak 2 akéméné ol uktur makt
denklemlerinden elde edebiliriz.

a a a

aQ & Q a 1Q

a v a v a v

Bu denkl emlerden prsi ktuueur.ri Kk °zelli k hesapl ar éyl

Girikteki taze haivakolk hame&daklakjma Kyswek abrud avkeirne par a
denklemlerinden elde edilebilir.

0 &R I ©EEE —
R p d@'Q §@Q
6 p SBU 5B

BuradanTs écakl|l éjeeesdeuenmal devresinin sojutma y¢keée he
0 0 a Q Q
¥rnek pkekl éimd.el®@°°r ¢l en 2 zonlu yaz i klimlendirme

ve yak hava sécakl éje 23 eC tieki n- édki ézka yhna veadsi &l e2cke kitli e

3A ve 2B ile g°sterilen -ékéxklar yapél mayacakter.
baséncénée 1.01325 bar ol arak kabul edec e(f=%200). Soj u
B°l ge A nén dizayn kar til=a4282 b2j é€1C nkeunrdu rh a vBau sbh&d agl
kazancée ve 20 kW gizli €sé kazancé ol acakit=®%30. BO Il (
baj el nemdir W Buyh?ugeds é7kakancé ve 25 kW gizli

ger ekl i k¢tl esel debileri ve ésé yeéeklerini hesapl
Program 4. 10.1 KKki bel geli ésétma devreli yaz kI i.i

import javax.swing.*;
class ff implements if_x
{ public doube w1,SHR,h2a,h2,P;
public double h1,hla;
public yashava yh;
public ff(yashava yhi,double Pi,double wli,double SHRi,double h2i,double h2ai)
{yh=yhi;P=Pi;wl=w1i;SHR=SHRI;h2=h2i;h2a=h2ai;}
public double func(double tdb)
{double a[]=yh.property("tdb_w",tdb,iP);
hla=a[11];
h1=a[8];
return (h2ahla)/(h2h1)}SHR;
}
}

public class yashavatest13
{n

Plot pi;

double P;

yashava yh;

double tmin=0;

double tmax=50.0;




String heading[]={"Basén- bar",
"Secakl ek derece C",

"v kuru hava °zgg¢l ésésé m~3/ kgkh",
"Pv_su Kkeé&smi baséncé bar",
"Pa_kuru hava keé&smi basénceée bar",
"w, _°2zgg¢l nem kg nem/ kg kuru hava",

WwO03D5"+" bajél nem",
"dos,doygunluk derecesi",

"h entalpi KJ/kgkh",

"s, entropi KJ/kgkh",

"dp ,-iJ noktasé sécakl é&jé derece C",
"ha, kuru havanén entalpisi KJ/ kgkh",
"hv,su buharénén ental pisi KJ/ kgkh",

w @
o

"hv*w, gizli KJ/ kgkh",

"tw yak hava séecakl éjec"};

public static double bisection(if_x f,double a,double b)

{double b1=20*b;

double r=(a+b)/2.0;

double eps=1.08;

int nmax=100;

int i=0;

while(Math.abs(f.func(r))>eps && i<nmax)

{if(f.func(a)*f.func(r)<0) b=r;

else a=r;

r=(a+h)/2.0;

i++;

}

returnr;

}

public double[][] yaz_iklimlendirmesi(double Pi,double T2R,doubl&kW2B,double T2A,double f2A,double QAS,double QAL,
double T2B,double f2B,double QBS,double QBL,double T5,double 5)

{

/'l T2R dék hava sécakl éeéjée derece C

/'l T2RWB dék yak hava sécakléejée derece C

/'l T2A b°lge A -ékék hava sécakléejée derece C
/'l f2A b°lge A -ékék hava bajél nem

/'l QAS b°lge A duyulur ésé kazancé kW

/'l QAL b°lge A gizli ésé kazancé kW

/'l T2B b°1l gseé cBa k-16ekjéék dhearveac e C

/'l f2B b°lge B -é€kék hava bajeél nem

/'l QBS b°lge B duyulur ésé kazancé kW

/'l QBL b°lgeB gizli ésé kazancé kW

/'l T5 sojutma devresi -eéekékeée séecakl éje derece C
/'l f5 sojutma devresi -ékékeé bajél nem

P=Pi;
ps_plot_hazirla(tmin,tmax,P);
yh=new yashava();
/'/ Girik havasé
double aO[J=yh.property("tdb_twb", T2R,T2RWB,P);
double hO=a0O[8];
double wO=aO[5];
double haO=aO[11];
/'l b°lge A -ékéxk 2A
double a2A[]=yh.property(“tdb_rh",T2A,f2A,P);
double h2A=a2A[8];
double w2A=a2A[5];
double ha2A=a2A[11]; double hv2A=a2A[12];
/'l b°lge B -ékék 2B
double a2B[]=yh.property(“tdb_rh",T2B,f2B,P);
double h2B=a2B|[8];
double w2B=a2BJ[5];
double ha2B=a2B[11];
double hv2B=a2B[12];
double SHRA=QASQAS+QAL);
double SHRB=QBS/(QBS+QBL);
/'l 5 sojutma devresi -eékéke




double a5[]=yh.property("tdb_rh",T5,f5,P);

double h5=a5[8];

double w5=a5[5];

double ha5=a5[11];

double wlA=w5;

double w1B=ws5;

ff fA=new ff(yh,P,w1A,SHRA h2Aha2A);

/'l SHRA w1l ver lh&rAi mdaenh kd°%l ebul ma il e bulundu
double T1A=bisection(fA,T5,T2A);

double halA=fA.hla;

double h1A=fA.h1,

double m1A=QAS/(ha2/alA);

double Q6A1A=m1A*(h1Ah5);//KW

double alA[]=yh.property(“tdb_h",T1Ah1A,P);
System.out.printin("T1A="+T1A+"Mm1A="+m1A+"Q6AA="+Q6A1A);
ff fB=new ff(yh,P,w1B,SHRB,h2B,ha2B);

/'l SHRA wl ve h2B ha2B dejerlerinden k°k bulma ile bulundu
double T1B=bisection(fB,T5,T2B);

double halB=fB.hla;

double h1B=fB.h1,

double m1B=QBS/(ha2BalB);

double Q6B1B=m1B*(h1Bh5);//KW

double alB[]=f.property(“tdb_h",T1B,h1B,P);
System.out.printin("T1B="+T1B+"'mB="+m1B+"Q6B1B="+Q6B1B);
/'l 2 b°lge A ve b°lge B kar éekeéeme
double m2=m1A+m1B;

double h2=(m1A*h2A+m1B*h2B)/m2;

double w2=(m1A*w2A+m1B*w2B)/m2;

double a2[]=yh.property("w_h",w2,h2,P);

double T2=af1];

System.out.printin("m2="+m2+"T2="+T2);

// dékarédan al énan hava oranée
double mfratio=0.25;

/'l 4 noktasé

double h4=((1.@nfratio)*h2+mfratio*hO);

double w4=((1.mfratio)*w2+mfratio*wO);

double a4[]=yh.property("w_h",w4,h4,P);

double T4=a4[1];

double m5m2;

double Q45=m5*(hs5);

/'l sojutma devresindeki nem al ma
double dm=m2*(w4w5);
/17 noktasé 4 noktasénén doyma noktasé bagél nem %100

double w7=w4;

double rh7=1.0;

double a7[]=yh.property("w_rh",w7,rh7,P);
System.out.printin("T4="+T4+"h4="+h4+"w4="+w4);
double a[][]=new double[8][a7.length];
a[0]=a0;

a[l]=alA;

a[2]=a2A;

a[3]=alB;

a[4]=a2B,;

a[5]=az;

a[6]=a4;

a[7]=a4;

/I Plot

/'l kalén mavi -izgi
addData(a4,a7,5,0,0,255);
addData(a5,alB,5,0,0,255);
addData(alB,a2B,5,0,0,255);
addData(a2B,a2A,5,0,255);
addData(a2A,al1A,5,0,0,255);
addData(a0,a2,5,0,0,255);

1




addData(a5,a1A,24,0,0,255);
addData(a5,alB,24,0,0,255);
addData(alB,a2B,24,0,0,255);
addData(a2A,alA,24,0,0,255);
addData(a0,a4,24,0,0,255);
addData(a4,a2,24,0,0,255);

ps_plot();

print(a,'kioda yaz i klimlendirmesi ésétma devreli");

String baslik2[]={"Q6A1 A ését malBRWeséQ®m8 kW', " Q3R sojutma kW', "nemlendir
double b[][I={{Q6A1A,Q6B1B,Q45,dm}};

print(b,baslik2,"iki oda yaz f;klimlendirmesi ésétma devreli
return a;

}

public void print(double a[][],String s)

{

Text.print(a, heading, "iki oda yaz iklimlendirmesi ésétma de

public void print(double a[][],String heading2[],String s)
{String heading[]; Text.print(a,heading2,s);}
public void ps_plot_hada(double tmin,double tmax,double P1)
{

double x1[][]=new double[62][51];

double y1[][]=new double[62][51];

double A[][][l=new double[2][62][51];

A=ps_verisi(tmin,tmax,P1);

for(int i=0;i<A[0].length;i++)

for(int j=0;j<A[0][0].length;j++)

{XA[G=ALI 101y [IGI=ALLI0L}
pi=new Plot(x1,y1);
String ss2="Psikometrik diyagram "+P+" bar";
pi.setPlabel(ss2);
pi.setXlabel ("T Kuru hava sécakl éjeée C"),;
pi.setYlabel ("w °2zg¢l nem kg nem/ kg kuru hava");
pi.setMinMax(tmin,tmax,0.0,0.05);
pi.setXgrid(1);
pi.setYgrid(1);
}
public static double[][][] ps_verisi(double tmin,double tmax,double P)
{

/Iprepare pyschrometrihart data for pressure P
yashava w=new yashava();

double aa[]=new double[14];
double bb[]=new double[14];

12 ff=new f2();

/ldouble x1[][]=new double[62][51];

/ldouble y1[][]=new double[62][51];

double A[][][]=new double[2][62][51];
/finitilise as a finction plot

int i,j;
i=0;
double h;
for(double rh=0.1;rh<=1.0;rh+=0.1)
{ =0;
for(double t=tmin;t<=tmax;t+=1.0)
{
aa=w.propertyl(“tdb_rh"t,rh,P);
h=aa[8];
if(rh>0.99)
{
h=aa[8];

A[O][11+]][0]=t;A[1][11+j][0]=aa[5];
bb=w.property1("w_h",0.0,h,P);
A[0][11+j][1]=bb[10];A[1][11+j][1]=0.0;
}

AlO][il0=t
Al1]lil[]=aal5];




j++;
}
i++;
}
return A;
}
public void addData(double al[][],int plottype,int red,int green,int blue)
{ double x1[]=new double[2];
double y1[]=new double[2];
x1[0]=a1[0][1];
y1[0]=a1[0]5];
x1[1]=al[1][1];
y1[1]=al[1](5];
pi.addData(x1,y1,plottype,red,green,blue);
}

public void addData(double al[],double a2[],int plottype,int red,int green,int blue)
{ double x1[J=new double[2];

double y1[]=new double[2];

x1[0]=a1[1];

y1[0]=a1[s];

x1[1]=a2[1];

y1[1]=a2[5];

pi.addData(x1,y1,plottype,red,green,blue);

}

public void addData(double al[],int plottype,int red,int green,int blue)
{ double x1[]=new double[1];

double y1[]=new double[1];

x1[0]=a1[1];

y1[0]=al1[5];

pi.addData(x1,y1,plotfye,red,green,blue);

}

public void ps_plot()

{ pi.setMinMax(tmin,tmax,0,0.05);
pi.plot();
}

public static void main(String arg[])

{ yashavatest13 wat=new yashavatest13();
double p=1.01325; // bar

double T2R=32.0;

double T2RWB=23.0;

double T2A=22.0;

double f2A=0.4;

double QAS=80.0;

double QAL=20.0;

double T2B=26.0;

double f2B=.3;

double QBS=75.0;

double QBL=25.0;

double T5=5.0;

double f5=1.0;

double a[][]J=wat.yaz_iklimlendirmesi(p,T2R,T2RWB,T2A,f2A,QAS,QAL,
T2B,f2B,QBS,QBL,T5,5);

b

[Zs iki oda yaz iklimlendirmesi isitrna devreli gkt deq... — O x

QBA-1A1sitma KW | Q6B-1B 1sitma kW | Q3R sodutma kW [nemlendirme debi..||
31.230108664044..[160.9513621858... |511.15677378705...|0.050453612712... |




2 iki oda yaz iklimlendirmesi isitma devreli - o x
¥

Basing bar | Sicaklik derece C|v kuru hava 8zg..|Pv_su kismi bas..| Pa_kuru hava ki..| w,_dzgilnem k.| ¢ badlnem | dos.doyguniuk d..| h entalpi KJ/kgkh| s, entropi KJikgkh|dp i noktasi s..| ha,kuru havanin I hv,su buhannin ... hv*w,gizli s1 KJIk...|tw yag hava sica...

1.01325 32.0 0.86451275829...|0.02222536159... |0.99102453840... [0.01394871401... |0.46707887474...|0.45512723978... |67.8448722074...|0.23340693456... [19.1824548671... |32.1288264435... |2560.52606102...|35.7160457636... |23.0

1.01325 9.73958599567 . |0.80840521439. |0 00872095394 |1.00452904605. |0 00539972050, |0 72296930439, |0 72056422517 23.3775741025__|0. 08406610375, |5.00055834678.|9.77418589626 (2519 3753340313 6039226405 |7 36605184691
1.01325 22.0 0.84500317628...|0.01057752932... [1.00267247067... [0.00656137611... |0.4 0.29367039807... |38.7610147625...|0.13710794959... |[7.79841394642...|22.0809385064... [2542.16127143... |16.6800762560... [13.8940951302...
1.01325 192804632782 083567070617, |0.00872192588. . |1.00452807411.{0.00540032752. |0.390041167111...|/0.38474512616.. [33.0501718243__|0.11769953954 _ |5.00215581930... [19.3508449923 _ [2537 14333699. |13 7014049919 |11.6524924749.
1.01325 26.0 0.85603754382...|0.01008853748... |1.00316146251...[0.00625499776... |0.3 0.29296027956... |42.0447293387...|0.148144730948 .. |[7.10642348060...|26.0967631962... |2540.63578567... [15.9479661425... [15.1269763019...
1.01325 24 5208411553 |0.85198064652. |0.01026901246. . |1.00295098753_ [0 00636803976 |0 33346480142 |0.32664045636... [40.6331630949__|0 14411166907 |7 36519952114, |24 6196179351 [2546 87136404 |16.2185781297._ |14.6771809989.
1.01325 26.4110526961...|0.85997545681... |0.01328506509... |0.99996493490...|0.00826320833... |0.38557549795...|0.37741254220... |47.5860903730...0.16678068628... |11.1850732653... |26.5169660733... [2550.31721767... |21.0738024787 .. |17.0304956856...
1.01325 264110526961 |0.85997545681. |0 01328506509, |0.99996493430_ [0 00826320833 |0.38557549795.|10.37741254220._. |47 5860903730...|0. 16678068628, . |11.1850732653.. |26.5169660733 ... (255031721767 |21 0738024787 ... |17.0304956856.

Psikometrik diyagram 1.01325 bar
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Sogutma Filtre Kuru hava sicakligi
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keki F3 4.0k0O b°l geli ve dejikken hava haci mli i k1 i ml
Bu problemde O noktasé, 5 noktasée , BPAleei BB hebkt:
5 nokt@as@&ndanayné zamanda odalarén duyulur ve gi zl

"Y'O'Y 0 mBu denklemdeki "Q ve'Q kuru hava sécakl| @gcékurdan f on

hava seécakl €] enbéinr fko°nkk sbiuylormau no¢l naerraikioa entedt eo deudyil lai r-.° z

é
y°ntemle dijer odanén kartlaré da el de edilebilir
B

; B ,
a — A

Bu debil er bilinince ésétma devrelerinin ésé tran:



2A ve 2B akéemlaré karékarak 2 akéeméneé oluktur makt
denklemlerinden elde edebiliriz.

I3 I3 I3

a a a

aQ & Q a 1Q

a o a v a o

Bu denkl emlerden prsi keouweur.ri Kk °zel l i k hesapl ar éyl
Girikteki taze hava or ansé oveklidjm Kyswek arud avkeirn e kpud rl a

denkemlerinden elde edilebilir.
0 W &1 vEGR —
0 p 0@ Q 0&Q

0 p 0@ v dao

Buradans écakl éjé el de edilir ve sojutma devresinin s
0 O a Q Q

¥rnek prkekl é2nd.el @°r ¢l en 2 zonlu yaz i klimlendirme
ve yak hava sécakl éje 23 C i-in dizayn edilecekti.
3A ve 3Blkehe-gkekenr yapél mayacakt éer . Her zona gi |
baséncéne 1.01325 bar ol arak kabul edecejiz. Sojuf
nen termostat se-i mi 22 e @0k kr'w dhluaywd ug é exslkel &jaezdal
kazanceé ol acakter. B°l ge B nin termostat se-i mi :
kazancé ve 25 kW gizli ésé kazancé ol acakdanem. Defj i
dejerlerini set etmek m¢gmken dejil dir. Her i ki I
hesapl ayéenez.

Program 4. 10. 2 KKki bel geli VAV karékteérmaleée yaz ki

import javax.swing.*;
class ff implements if_x
{ public double T2,w2,SHRGa,h6,P;
public double h2,h2a,rh2;
public double af;
public yashava yh;
public ff(yashava yhi,double Pi,double T2i,double SHRi,double h6i,double h6ai)
{yh=yhi;P=Pi;T2=T2i;SHR=SHRI;h6=h6i;h6a=h6ai;}
public double func(double w)
{a=yh.property("tdb_w", T2y,P);
h2a=a[11];
h2=a[8];
rh2=a[6];
return (h2ah6a)/(h2h6)-SHR;
}
}
public class yashavatest14
{n
Plot pi;
double P;
yashava yh;
double tmin=0;
double tmax=50.0;
Stringheadi ng[] ={"Basén- bar",
"Sécakl @&k derece C",
"v kuru hava °zg¢l ésésé m~"3/kgkh",
Pv_su ké&smi baséncé bar",
"Pa_kuru hava ké&smi baséncé bar",
"w, °zg¢l nem kg nem/ kg kuru hava",
wO03D5" +" bajél nem",
"dos,doygunluk derecesi”,
"h entalpi KJ/kgkh",




"s, ertropi KJ/kgkh",
"dp ,-1] nokta

é sécakleje derece C",
n

(7]

"ha, kuru havane ental pi si KJ/ kgkh",
"hv, su buharénéen ental pisi KJ/ kgkh",
"hv*w, gi zli sé KJ/ kgkh",

"tw yak hava séecakl éjec"};
public static double bisection(if_x f,double a,double b)
{double b1=2.0*b;

double r=(a+b)/2.0;

double eps=1.04¢;

int nmax=100;

int i=0;

while(Math.abs(f.func(r))>eps && i<nmax)
{if(f.func(a)*f.func(r)<0) b=r;

else a=r;

r=(a+b)/2.0;

i++;

/ISystem.out.printin("a="+a+"r="+r+"b="+b);

}

return r;

}

public double[][] yaz_iklimledirmesi(double Pi,double TO,double T2RWB,double T2A,double QAS,double QAL,
double T2B,double QBS,double QBL,double T5,double f5)

{

/'l T2R dék hava sécakl éeéjée derece C

/'l T2RWB dék yak hava sécakl éejé derece C

/'l T2A b°lge A -ékék hava sécakl éjée derece C
/1 f2A b°lge A -ékék hava bajeéel nem

/'l QAS b°lge A duyulur ésé kazancé kW

/'l QAL b°lge A gizli ésé kazancé kWw

/'l T2B b°1l gseé cBa k-16éekjéék dhearveac e C

/'l f2B b°lge B -ékék hava bajél nem

/'l QBS b°lge B duyulur ésé kazanceé kW

/'l QBL b°lgeB gizli ésé kazancé kW

/'l T5 sojutma devresi -ékékée sécakleje derece C
/'l f5 sojutma devresi -ékéké bajél nem

P=Pi;

ps_plot_hazirla(tmin,tmax,P);

yh=new yashava();

/'l Girik havaseé

double aO[]=yh.property("tdb_twb", TO,T2RWB,P);

double hO=aOJ[8];

double wO=aOI5];

double haO=aO[11];

/'l 5 sojutma devresi -ékeéexkeée

double a5[]=yh.property(“tdb_rh",T5,f5,P);

double h5=a5[8];

double w5=a5j];

double ha5=a5[11];

double wlA=w5;

double w1B=w5;

double SHRA=QAS/(QAS+QAL);

double SHRB=QBS/(QBS+QBL);

ff fA=new ff(yh,P, T2A, SHRA h5,ha5);

/'l SHRA T2A ve dejerlerinden k°k bulma ile bulundu
double w2A=bisection(fA,w5,wO);

double ha2A=fA.h2a;

double h2AfA.h2;

double rh2A=fA.rh2;
System.out.printin("T2A="+T2A+"W2A="+W2A+"h2A="+h2A+"rh2A="+rh2A*100);
double a2A[]=fA.a;

double m1A=QAS/(ha2/a5);

ff fB=new ff(yh,P,T2B,SHRB,h5,ha5);

/'l SHRB T2B ve dejerlerinden k°k bulma ile bulundu
double w2B=bisectiofiB,w5,wO);

double ha2B=fB.h2a;




double h2B=fB.h2;
double rh2B=fB.rh2;
System.out.printin("T2B="+T2B+"w2B="+w2B+"h2B="+h2B+"rh2B="+rh2B*100);

double a2B[]=fB.a;

double m1B=QBS/(ha2a5);

/'l 2 b°lge A ve b°lge B kar éekeéeme
double m2=m1A+m1B;

double h2=(m1Ah2A+m1B*h2B)/m2;

double w2=(m1A*w2A+m1B*w2B)/m2;

double a2[]=yh.property("w_h",w2,h2,P);

double T2=a2[1];

System.out.printin("m2="+m2+"T2="+T2);

/'l dékar é&dan al é@&nan hava orane
double mfratio=0.25;

/'l 4 noktaseé

double h4=((1.amfratio)*h2+mfratio*hO);

doubk w4=((1.0mfratio)*w2+mfratio*wO);

double a4[]=yh.property("w_h",w4,h4,P);

double T4=a4[1];

double m5=m2;

double Q45=m5*(h45);

/'l sojutma devresindeki nem al ma
double dm=m2*(w4w5);
/17 noktasé 4 noktasénén doyma noktasé bagél nem %100

double w7=w4;

doule rh7=1.0;

double a7[]=yh.property("w_rh",w7,rh7,P);
System.out.printin("T4="+T4+"h4="+h4+"w4="+w4);
double a[][]J=new double[7][a5.length];
a[0]=aO;

a[l]=a2A;

a[2]=a2B;

a[3]=az;

a[4]=a4;

a[5]=a5;

a[6]=a7;

// Plot

/'l kalén mavi -izgi
addData(a524A,5,0,0,255);
addData(a5,a2B,5,0,0,255);
addData(a2A,a2B,5,0,0,255);
addData(a2,a0,5,0,0,255);
addData(a4,a7,5,0,0,255);

1

addData(a5,a2A,24,0,0,255);
addData(a5,a2B,24,0,0,255);
addData(a2,a0,24,0,0,255);
addData(a4,a2A,24,0,0,255);
addData(a0,a4,24,0255);
addData(a4,a2,24,0,0,255);

ps_plot();

print(a,"iki oda yaz iklimlendirmesi VAV devreli");

String baslik2[]={"QR sojutma kW', "nemlendirme debisi kg/s"}
double b[][I={{Q45,dm}};

print(b,baslik2,"iKki oda yaz iklimlendirmesi VAVa devreli - €
return a;

}

public void print(double a[][],String s)

{

Text.print(a,heading,"iki oda yaz ikiml endi r me s ésétma devreli");}

public void print(double a[][],String heading2[],String s)
{String heading[]; Text.print(a,heading2,s);}
public void ps_plot_hazirla(double tmin,double tmax,double P1)

{




double x1[][]=new double[62][51];
double y1[][]=new doble[62][51];
double A[][][]=new double[2][62][51];
A=ps_verisi(tmin,tmax,P1);
for(int i=0;i<A[0].length;i++)
for(int j=0;j<A[0][0].length;j++)
{X1[0=ALO]ILyLOGI=ALLI0IG]}
pi=new Plot(x1,y1);
String ss2="Psikometrik diyagram "+P+" bar";
pi.setPlabel(ss2);
pi.setXlabel ("T Kuru hava sécakl é&j é
pi.setYlabel ("w °2zg¢l nem kg nem/ kg
pi.setMinMax(tmin,tmax,0.0,0.05);
pi.setXgrid(1);
pi.setYgrid(1);
}
public static double[][][] ps_verisi(double tmin,double tmax,double P)
{
I/lprepare pyschrometrihart data for pressure P
yashava w=new yashava();
double aa[]=new double[14];
double bb[]=new double[14];
12 ffi=new f2();
/ldouble x1[][]=new double[62][51];
/ldouble y1[][]=new double[62][51];
double A[][I[l=new double[2][62][51];
/linitilise as a finction plot

inti,j;
i=0;
double h;
for(double rh=0.1;rh<=1.0;rh+=0.1)
{ i=0;
for(double t=tmin;t<=tmax;t+=1.0)
{
aa=w.propertyl(“tdb_rh"t,rh,P);
h=aa[8];
if(rh>0.99)
{
h=aa[8];

A[O][11+]][0]=t;A[1][11+]][0]=aa[5];
bb=w.property1("w_h",0.0,h,P);
A[O][11+]][1]=bb[10];A[1][11+]][1]=0.0;
}

AlO][0I=t
AlL](il[]=aals];

i+t
}
i++;
}
return A;
}
public void addData(double al[][],int plottype,int red,int green,int blue)
{ double x1[]=new double[2];
double y1[]=new double[2];
x1[0]=a1[0][1];
y1[0]=a1[0]5];
x1[1]=al[1][1];
y1[1]=al[1][3];
pi.addData(x1,y1,plottype,red,green,blue);
}

public void addData(double al[],double a2[],int plottype,int red,int green,int blue)
{ double x1[J=new double[2];

double y1[]=new double[2];

x1[0]=a1[1];

y1[0]=al[5];




x1[1]=a2[1];

y1[1]=a2[5];
pi.addData(x1,y1,plottype,red,green,blue);
}

public void addData(double al[],int plottype,int red,int green,int blue)
{ double x1[]=new double[1];

double y1[]=new double[1];

x1[0]=a1[1];

y1[0]=a1[5];

pi.addData(x1,y1,plotfye,red,green,blue);

}

public void ps_plot()

{ pi.setMinMax(tmin,tmax,0,0.05);
pi.plot();
}

public static void main(String arg[])

{ yashavatest14 wat=new yashavatest14();
double p=1.01325; // bar

double T2R=32.0;

double T2RWB=23.0;

double T2A=22.0;

double QAS=80.0;

double QAL=20.0;

double T2B=26.0;

double QBS=75.0;

double QBL=25.0;

double T5=5.0;

double f5=1.0;

double a[][]=wat.yaz_iklimlendirmesi(p, T2R,T2RWB,T2A,QAS,QAL,
T2B,QBS,QBL,T5,f5);

1

[£| iki oda yaz iklimlendirmesi V&Va devreli giktr dederleri

a

x

OR sogutma kKW

nemlendirme debisi kals

251.58391701234757

0.030425744534586236

|| iki oda yaz iklimlendirmesi VAV devreli

] X

dos,doyguniuk

h entalpi KJ/kg

s, entropi KJ/k.

dp ,cid noktasi

ha,kuru havan

hv,su buharin

hv*w,gizli s1 K/

tw yag hava sic.

0.4551272397

G7.844872207

0.2334969345

19.182454867

32.128826443

2560.5260610

35716045763

23.0

0.4206369921...

39.903468219...

0.1409617461...

8.7630016179

.|22.080938506...

2542.1414383...

17.822529712...

14.316500061...

0.3781189953...

46.679912257 ..

0.1637379953...

10839745842

.|26.096763196...

2549.5580599...

20.583149060...

16.726351052..

0.4024489760

42827243326

0.1508325455

9.6913633002

23.819354544

2545.3396257

19.011684576

15.382115327

0.4305895817

49.081650546

0.1717507297

12.608161216

25.915828207

2549 1665628

23.169600432

17.513801699

1.0

18.573308836...

0.0669375779...

4.9999999999

.|5.0175263882...

2510.5586601...

13.555782447 ..

4.9999999998..

Basingbar | Sicakhk derec...| v kuru hava 6z...| Pv_su kismi b...| Pa_kuru hava ...|w,_6zgill nem $ bagil nem
1.01325 320 0.8645127582..|0.0222253615...|0.9910246354.|0.0139487140...[0. 4670785747
1.01325 22.0 0.8456074299...[0.0112940184.../1.0019559815...|0.0070108332...|0.4270947631...
1.01325 26.0 0.8585151072.../0.0129835315...|1.0002564684...|0.0080732223.. [0.3860876226...
1.01325 23725381919../0.8511883715..|0.0120236779...[1.0012263220...|0.0074692132..|0.4095397839
1.01325 25.813441201../0.85936813330...|0.0145937389...[0.9986562610...|0.0090890884...|10.4387907433
1.01325 5.0 0.794B8607706..|/0.0067206142...|1.0045293857...|0.0053995083...[1.0
1.01325 12.608161216..|0.8214048418. |0.0145937389...[0.9986562610...|0.0090890884._|1.0

0.9999999999

35.599110711

0.1256144024.

12.608161216

12.653317860

2524 5427975

22.945792850

12.608161216
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Bu denklemleri kullanarak hesapl anér ve d°ng¢ devam ettirilir
Program 4. 10. 3 KKki bel gel i i kaisedevr el i 2 kar ékt el

import javax.swing.*;

public class yashavatest15

{n

Plot pi;

double P;

yashava yh;

double tmin=0;

double tmax=50.0;

String heading[]={"Basén- bar",
"Secakl ek derece C",

"v kuru hava °zg¢l ésésé m~r3/kgkh",
Pv_su késmi baséncé bar",
Pa_kursmhabas&®eceée bar",

w, °zg¢l nem kg nem/ kg kuru hava",
\w03D5" +" bajeéel nem" ,

"dos,doygunluk derecesi",

"h entalpi KJ/kgkh",

"s, entropi KJ/kgkh",

"dp ,-iJ] noktasé sécakl é&jé derece C",

"ha, kuru havanén entalpisi KJ/ kgkh",

"hv, su buharénén ental pisi KJ/ kgkh™

"hv*w, gizli sé& KJ/kgkh",

"tw yak hava sécakl éjec"};

double TODB; // dék kuru hava sécakl éejé derece C
double TOWB; // dék kuru hava sécakl éejé derece C
doubl e mA; [/ bel ge A debi si kgl s

double T2A; [/ b°lge A -ékék hava sécakl éjée derece C
double QAS;/b° 1 ge A duyulur ésé kazancé kW

doubl e QAL; // b°lge A gizli ésé kazancé kW

double mB; // b°lge B debisi

doubl e T2B; /'l b°lge B -ékék hava sécakl éejée derece C
double QBS; // b°lge B duyulur ésé kazancé kW

double QBL; [// b°lgeB gizli ésé kazanceée kWw

doubleT6 // sojutma devresi -ékéke sécakl éjée derece C
double fi6; // sojutma devresi -ékéké bajJél nem
double T8; [/ ésétma devresi -ékék sécaklejée derece C




double T1A,T1B,h1Ah2A halA ha2AhalB,ha2B,ha8;

doubl e tazehavaorané;

public double[][] yaz_iklimledirmesi(double Pi,double TODBI,double TOWBI,double mAi,double T2Ai,double mBi,double T2Bi,double Q.
doubl e QALiIi,double QBSi,double QBLi,double T6i,double fi6i,d

{

P=Pi;

TODB=TODBi; [// dék kuru hava sécakl éjé derece C
TOWB=TOWBi ; // dék kuru hava sécakl é&jé derece C
mA=mAi ; [/ bl ge A debisi kg/s

T2A=T2Ai; [/ b°lge A -ékék hava sécakl éjé derece C
QAS=QASi; [/ I/ b°lge A duyulur ésé kazancé kW
QAL=QALI; [/ Db°lge A gizli ésé kazancé kW
mB=mBi; // b°lge B debisi

T2B=T2Bge B/ db9ylulur hava sécakl é&jé

QBS=QBSi /'l b°lge A duyulur ésé kazancé kW
QBL=QBLi /'l b°lgeB gizli ésé kazancée kW
T6=T6i; // sojutma devresi ekéke secakl éje derece C
fie=fi6i; //] sojutma devresi -ekeéeke bajel nem
T8=T8i;

double a4[],a2[],a7[],alA[],a1B&2A[],a2B([];
tazehavaorané=tazehavaorané_i;

ps_plot_hazirla(tmin,tmax,P);

yh=new yashava();

/'/ Girik havasé

double aO[J=yh.property(“tdb_twb", TODB,TOWB,P);

double hO=aOJ[8];

double wO=aO[5];

double haO=aO[11];

double fiO=aO[6];

/I6 soJutma devresi -eékéexke

double a6[]=yh.property("tdb_rh",T6,fi6,P);

double h6=a6[8];

double w6=a6[5];

double ha6=a6[11];

/'l 2 noktasé sadece sécakléek biliniyor

/I ideal gaz denkleminden kuru hava entalpi hesaplanabilir.
ha2A=yh.ha(T2A);

ha2B=yh.ha(T2B);

/'/ 1 noktasé kuru hava ental pisi
halA=ha2 AQAS/mA,

T1A=yh.ta(halA,T6,T2A);

System.out.printin("T1A="+T1A);

halB=ha2BQBS/mB;

T1B=yh.ta(halB,T6,T2B);

System.out.printin("T1B="+T1B);

/' /8 noktasé ésétma devresi -ékéxke
ha8=yh.ha(T8);

double m6A=mA*(halAha8)/ha6ha8);

double m6B=mB*(halBha8)/(haéha8);

double m8A=mAmMGA,;

double m8B=mBm6B;

double m2=mA+mB;
System.out.printin("m6A="+m6A+"m6B="+m6B+"m8A="+m8A+"m8B="+m8B+"m2="+m2);
double ha2=mA/m2*ha2A+mB/m2*ha2B,;

double T2;

if(T2A<=T2B) T2=yh.ta(ha2,T2A,T2B);

else T2=yh.ta(ha2,T2B,T2A);

System.out.printin("T2="+T2);

double ha4=(14 azehavaorané)*ha2+tazehavaorané*haoO;
double T4=yh.ta(ha4,72,TODB);

System.out.printin("T4="+T4);

/'l iteratif yaklakém: fid4d=0.4 four iteration
double fi4=0.4;

double m4=m2;

a4=new double[8];




a2=new double[8];

a2A=new double[8];

a2B=new doule[8];

alA=new double[8];

alB=new double[8];

a7=new double[8];

double h4=0,w4=0,h2,w2,fi2,w7,h7=0,h1A,h1B,h2A,h2B;
for(int i=0;i<4;i++)
{ad=yh.property("tdb_rh",T4,fi4,P);
h4=a4[8];

w4=a4[5];

W7=w4,

double T7=T8;
a7=yh.property("tdb_w",T7,w7,P);
h7=a7[8];
h1A=h7-(h7-h6)*(T7-T1A)/(T7-T6);
alA=yh.property("tdb_h",T1A h1AP);
h1B=h7(h7-h6)*(T7-T1B)/(T7-T6);
alB=yh.property("tdb_h",T1B,h1B,P);
h2A=h1A+(QAS+QAL)/QAS*(ha2AhalA);
a2A=yh.property("tdb_h",T2A,h2A,P);
h2B=h1B+(QBS+QBL)/QBS*(ha2#alB);
a2B=yh.prperty("tdb_h",T2B,h2B,P);
h2=mA/m2*h2A+mB/m2*h2B;
a2=yh.property(“tdb_h",T2,h2,P);
fi2=a2[6];

w2=a2[5];
h4=hG(hO-h2)*(TODB-T4)/(TODB-T2);
ad=yh.property("tdb_h",T4,h4,P);
fid=a4[6];

}

double Q57=(m8A+m8B)*(h7);
double Q56=(m6A+m6B)*(h46);
double an=(m6A+m6B)*(w4w6);
double a[][]=new double[8][aO.length];
a[0]=alA;

a[l]=alB;

a[2]=a2A;

a[3]=a2B;

a[4]=az;

a[5]=a4;

a[6]=a7,

a[7]=a0;

/I Plot

/'l kal én mavi ~-izgi
addData(a0,a2,5,0,0,255);
addData(a6,a2B,5,0,0,255);
addData(alB,a7,5,0,0,255);
addData(a2A,a2B,5,0,0,255);
addData(alA,a2A,5,0,0,255);

1"

addData(a0,a2,24,0,0,255);
addData(a6,a2B,24,0,0,255);
addData(alB,a2B,24,0,0,255);
addDatad1A,a2A,24,0,0,255);

addData(alB,alA,24,0,0,255);
addData(alA,a7,24,0,0,255);
addData(a7,a4,24,0,0,255);

ps_plot();

print(a,"iki oda yaz iklimlendirmesi VAV devreli");

String baslik2[]={"Q56 sojutma kW', "Q57 ésétma kW' ,"nemlendi
double §[]={{Q56,Q57,dm}};

print(b,baslik2,"iki oda yaz iklimlendirmesi i ki devre kar ég

return a;




}
public void print(double a[][],String s)

{

Text.print(a, heading, "iki oda yaz iklimlendirmesi de

o
7]
o
—
3
QD

public void print(ebuble a[][],String heading?2[],String s)
{String heading[]; Text.print(a,heading2,s);}
public void ps_plot_hazirla(double tmin,double tmax,double P1)
{
double x1[][]=new double[62][51];
double y1[][]=new double[62][51];
double A[][][l=new double[2][62][51];
A=ps_verisi(tmin,tmax,P1);
for(int i=0;i<A[0].length;i++)
for(int j=0;j<A[0][0].length;j++)
{XLI=ALOIIGLy L [I=ALLI;}
pi=new Plot(x1,y1);
String ss2="Psikometrik diyagram "+P+" bar";
pi.setPlabel(ss2);
pi.setXlabel ("T Kuru hava sécakl éjeée C"),;
pi.setYlabel ("w °2zg¢l nem kg nem/ kg kuru hava");
pi.setMinMax(tmin,tmax,0.0,0.05);
pi.setXgrid(1);
pi.setYgrid(1);
}
public static double[][][] ps_verisi(double tmin,double tmax,double P)
{
llprepare pyschrometrihart data for pressure P
yashava w=new yashava();
double aa[]=new double[14];
double bb[]=new double[14];
12 ffi=new f2();
/ldouble x1[][]=new double[62][51];
/ldouble y1[][]=new double[62][51];
double A[][][]=new double[2][62][51];
/finitilise as a finction plot

int i,j;
i=0;
double h;
for(double rh=0.1;rh<=1.0;rh+=0.1)
{ =0;
for(double t=tmin;t<=tmax;t+=1.0)
{
aa=w.propertyl(“tdb_rh"t,rh,P);
h=aa[8];
if(rh>0.99)
{
h=aa[8];

A[0][11+{][0]=t;A[1][11+]][0]=aa[5];
bb=w.property1(“w_h",0.0,h,P);
A[0][11+][1]=bb[10];A[1][11+]][1]=0.0;
}

ALO][iI1=t;
AlL][ilfi]=aa[5];

j++
}
i++;
}
return A;
}
public void addData(double al[][],int plottype,int red,int green,int blue)
{ double x1[J=new double[2];
double y1[]=new double[2];
x1[0]=a1[0][1];
y1[0]=a1[0]5];
x1[1]=al[1][1];




y1[1]=al[1][5];
pi.addData(x1,y1,plottype,red,green,blue);
}

public void addData(double al[],double a2[],int plottype,int red,int green,int blue)
{ double x1[]=new double[2];

double y1[]=new double[2];

x1[0]=a1[1];

y1[0]=a1[5];

x1[1]=a2[1];

y1[1]=a2[5];

pi.addData(x1,y1,plottype,red,green,blue);

}

public void addData(double al[],int plottype,int red,int green,int blue)
{ double x1[]=new double[1];

double y1[]=new double[1];

x1[0]=a1[1];

y1[0]=a1[5];

pi.addData(x1,y1,plotfye,red,green,blue);

}

public void ps_plot()

{ pi.setMinMax(tmin,tmax,0,0.05);
pi.plot();
}

public static void main(String arg[])

{ yashavatest15 wat=new yashavatest15();

double Pi=1.01325; // bar

double TODBI=32.0; //derece C

double TOWBI=23.0; //drece C

double mAi=7.1; //kgls

double T2Ai=22.0; // derece C

double mBi=12.2; //kg/s

double T2Bi=26.0; // derece C

double QASI=80.0; //kW

double QALi=20.0; //kW

double QBSi=75.0; //kW

double QBLi=25.0; //kW

double T6i=5.0; //derece C

double fi6i=1.0; // 61

double T8i=28.0; //derece C

doubl e tazehavaorané_i=0.25;
double a[][]=wat.yaz_iklimlendirmesi (Pi, TODBi, TOWBi , mAi , T2Ai

i

[£) iki oda yaz iklimlendirmesi iki devre kanstirma odah .. — O >
056 sodutma kKW Qa7 1sitma kKW nemlendirme debisi kg/s
318.90637278097749 -14.803583881560599 0.042739695468798965
|4 iki oda yez iklimlendirmesi istma devreli - o X

Basing bar |Sicakiik derec. v kuru hava 6z.|Pv_su kismi b.|Pa_kuru hava..|w,_zgll nem.| ¢ badilnem | dos doyguniu..| h entalpi KJk.. s, entropi KJik. |dp cid noktas..|ha kuru havan. | hvsu buhann... hvtw,gizli st K...tw yas hava si

1.01325 10.77500915... [0.812824664... 0.010525976... |1.002724023...10.006529061... [0.814220035... 0.812269832... |27.27432759... 0.097438199... [7.726807006...110.81339991... [2521.240084... |16.46139040...|9.145609811..
1.01325 19.87649536... [0.841230556... 0.013327142... |0.999922857...10.008289728... [0.574306367... 0.968632650... |40.98724130... |0.144498238... [11.23271138... |19.94917693... [2538.124802... |21.04036603... |14.69227541..

1.01325 22.0 0.846378781...|0.012207155... |1.001042844...{0.007584581... |0.461625980... |0.455060811... |41.35883463... |0.145862389... |9.916976185...|22.08093850... |2542.116160... |19.28088665... | 14.84581913..
1.01325 26.0 0.859856098... |0.014543500... |0.998706499...|0.009057343... |0.432475968... |0.424211493... 49.18396261...|0.172097506... | 12.55564362...|26.09676319... |2549.516171... |23.09184422... |17.55110694..
1.01325 24.52856445... 0.854893375... 0.013686806... |0.999563193...10.008516509... [0.444245174... |0.436635341... |46.30528859... 0.162480899... [11.63459454... |24.61946482... [2546.792933... |21.68976739... |16.58796189..
1.01325 26.39847543.. |0.862128175... [0.015848722... 0.997401277...0.009883121... |0.460322543...|0.451747039...|51.69610031...|0.180435576... [13.87106577... | 26.49683471... |2550.225118... |25.20418471... |18.35430770..
1.01325 28.0 0.866676453... 0.015778456... 0.997471543...|0.009838610... |0.417202517...|0.407983363...|53.22666194...|0.185517650... [13.80272140...|28.10654715... |2553.217680... |25.12011479... |18.84337293.
101325 320 0.864512758... 0.022225361... |0.991024638... 0.013948714... [0.467078874...|0.495127239... |67.84487220...|0.233496934... |19.18245486...|32.12882644... |2560.526061... [35.71604576... 23.0
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5.3 Sojutma kul el eri

Sojutma kuleleri suyu evaporatirve Sofpjuttmma kpd €ess inkei
sécak su girer dijer taraftan -evre havasé girer.
artteéerer, neml i hava sistemden ateéel éer. Geriye kal
denklk I er i akajéeda verilmixktir.

m,=m, =m, (kuru hava)(5.3.1)
m+m+m,=m,+m, (su)or (5.3.2)

m +m, +mw, =m, +mw, (su) (5.3.3)

Ejer besleme suyu debisinin buharlakma prosesindeki s u
m=m, (W, - W) (53 4)

Kul eye giren sécak su debisinin kuleden -ékan su debi si
M=m (535)

Enerji dengesi:

mh; +mh, +mh =mh, +mh, (5.3.6)

mh, +m, (W, - we)hy + mh =mh, +mh, (5.3.7)

Ger-ek bir sojusmaukmbegiul presabanmda-ékéek kartlaré soj ut
hesapl anér. Burada -ékék kartlaréné bildijimizi var saye
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Figure 5.3.1 schematic view of a cooling tower

Bir °rnek probl emi i ncel ey e lakuesinegR G iledyime biedebide n gel e
geliyor Sojumuk su kondensere 30 C de ayné debiyl
Giren atmosferik hava24Cve=40% baj él nemdedir Nem% i Kk dratviaa kan e

terkediyor. Kuruhava ve besleme suyu debilerini bulunuz.

Program 5. 3.1

Soj ut ma

k ul

esi

progr ame

import javax.swing.*;

public class wetairtest8

{ /I adiabatic cooling process
public static void main(String arg[])
{

wetair wa=new wetair();

steam st=new steam();

//1 hot wate inlet

double m1=1.0;// kg/s

double p=1.01325;// bar

double T1=38.0;// degree C
double al[]=st.property("tp",T1,p);
double h1=al[3];

/12 cold water outlet

double T2=30.0;// degree C
double m2=m1;
al=st.property("tp",T2,p);

double h2=a1[3];

/I atmosphed air inlet

double T3=24.0;// degree C
double rh3=0.4;

double a[]=wa.property("tdb_rh",T3,rh3,p);
double h3=a[8];

double w3=a[5];

/I cooling tower air exit

double T4=35.0;// degree C




double rh4=0.9;
a=wa.property("tdb_rh",T4,rh4,p);
double h4=a[8];

doubk w4=3a[5];

/ feed water

double T5=20.0;// degree C
al=st.property("tp",T5,p);
double h5=a1[3];

/lair mass flow rate

double ma=(m1*him2*h2)/(h4h3-(w4-w3)*h5);
double m5=ma*(w4w3);
double Qwater=m1*hn2*h2; //kW
double Qair=ma*(h<3); //kW
String s="Wét Cooling Towen";
s+="Warm water inlén";
s+="ml="+m1+" kg/m";
s+="T1="+T1+" degree @";
s+="h1="+h1+" kJ/kin";
s+="Cold water outlén";
s+="m2="+m2+" kg/!";
s+="T2="+T2+" degree @";
s+="h2="+h2+" kJ/ki§n";
s+="Feed water inlgt";
s+="m5="+m5" kg/sa\n";
s+="T5="+T5+" degree @";
s+="h5="+h5+" kJ/ki§n";
s+="Atmospheric air inlén";
s+="ma="+ma+" kg/";
s+="T3="+T3+" degree @";
s+="h3="+h3+" kJ/kin";
s+="w3="+w3+" kJ/kgdn";
s+=""+\u00D8'+"3="+rh3+"\n";
s+=" air outleln";
s+="ma="+ma+'kg/sn";
s+="T4="+T4+" degree @";
s+="h4="+h4+" kJ/k§n";
s+="wa4="+w4+" kJ/kgn";
s+=""+\u00D8'+"4="+rh4+"\n";
s+="Qwater = "+Qwater+" kWA";
s+="Qair = "+Qair+" k\WWn";
System.out.printin(s);

}

---------- Capture Output---------
"C:\javabin\javaw.exe" wetairtest8

Wet Cooling Tower

Warm water inlet

m1=1.0 kg/s

T1=38.0 degree C

h1=159.2910629405701 kJ/kg

Cold water outlet

m2=1.0 kg/s

T2=30.0 degree C

h2=125.87625939254804 kJ/kg

Feed water inlet

m5=0.0114278760818863 kg/s




T5=20.0 degree C
h5=84.05@3818331433 kJ/kg
Atmospheric air inlet
ma=0.45151290670932415 kg/s
T3=24.0 degree C
h3=42.969116948158174 kJ/kg
w3=0.007416100378795528 kJ/kg
13=0.4

air outlet
ma=0.45151290670932415 kg/s
T4=35.0 degree C
h4=119.10275793472566 kJ/kg
w4=0.032726287334852&J/kg
14=0.9
Qwater33.414803548022064 kW
Qair34.37532154020922 kw

> Terminated with exit code 0.

50SOJUTMA VE | S| POMPASI ¢CEVRKMLERK TERMODKNAMKI

Bir ©°nceki yba%l dhnagvmas zpdbeo ses !l er i ni i rdeimaprosdsleri Pr oses | ¢
mevcuttur. Bu proseslerin etkin késménda sojutma ve
Bu b°l ¢mgm¢gzde sojutma makinal arénébutmakiodahamék m
-evrimlerini dear hathianadmit aydae€é ol arak tanémlayarak, b
detayl aréené verecejiz. Ter modi namigk p-ud \Krainrhlaegréinn thea o
°zelliklerinin bilinmesinemiblajq 2Zdalélri.k IDemikn ie msed a plaa
denkl eml er i nfianz Inae | deert aoyl douljduuj u.Kil giih emema ca weviwi. It me mi
adresindeki numerical thermodynamics Elbettekibueina@maén hal
bil gi sayar ortaménda sim¢glasyonlarda kull anél mal ar é
Kod | isteleri eywhkaelakiwerilen intemedresindere tefin eddebiirler. Genellikle

programl asablielcgi vyayar &l de etmek i-in kullananlar i -
Sojutucu akékkanlarén doyma termodinami k ve termofi
programé olan ref CS_Table3.java grafik -ékteé pence



& SOGUTUCU AKISKANLAR DOYMA TERMOFIZIKSEL DEGERLERI — =
[ Sogutucu akigkanlar | Sodutucu akigkanlar ek bilgi |
sogutucu akigkan ismi : R732 - =
sicaklik |0.0 derece C
Isim Degder Birimler
Sogutucu akigkan adi R134a -
Sogutucu akigkan formiilii 1,1,1,2-tetrafluoroethane CF3CH2F
M, Sodutucu akigkan molekill agirhg 102.03 kg/kmol
Th, kaynama noktasi -26.074 derece C
Td, donma noktasi 103.3 |derece C
Tc, kritik sicaklik 101.06 derece C
Pc, Kritik basing 4059.3 kPa
pe, kritik yogunluk 5119 kg/im*3
t doyma sicakhdn 0.0 derece C
Pshb, doymug sivi basinci 292.93 kPa =
Psd, doymug buhar basinci 29293 kPa =
p_l, doymug swi yogunlugu 1293.3 kg/m*3
p_v, doymug buhar yogunlugu 14.430014430014428 ko/m*3
h_|, doymug s entalpisi 200.00000000000003 KJ/kg
h_v, doymug buhar entalpisi 398.8 KJ/kg
h_Iv, kaynama entalpisi 198.799999999999495 KJ/ka
5_|, doymug sm entropisi 1.0 KJIkgK
s_v, doymug buhar entalpisi 1.7278 KJkgK
s_Iv, kaynama entropisi 0.7278 KJikgK
p_l, doymug sm viskozitesi 2.7110000000000003E-4 Pa.s
p_v, doymug buhar viskozitesi 1.0729999999999999E-5 Pa.s [ |
k_|, doymug s isil iletkenlik katsayisi 0.09200000000000001 KJimK
k_v, doymug buhar isil iletkenlik katsayis1 |0.011510000000000001 KJimK
Cp_l, doymug sivi dzgiil 1s1 1.341 KJ/kgK —
Co v dowmns hnhar drmiil s N A20F0009400000000 K. liknk I
 |E SOGUTUCU AKISKANLAR DOYMA TERMOFIZIKSEL DEGERLERI — - -
| |/ Sodutucu akiskanlar || Sogutucu akigkanlar ek bilgi |
| || SOGUTUCU AKISKANLARIN DOYMA TERMOFIZIKSEL OZELLIKLERI |
i
£ || M. Turhan COBAN
3 | EGE Universitesi, Miihendislik Fak. Makina Miihendisligi
£ | e-mail : turhan.coban@ege.edu.tr
i Programda yer alan sogutucu akigkanlar : 3
= Kloro-Floro Karbon Sogutucu akigkanlar
; Metan serisi
| R-12 {dichlorodifluoromethane) 1
" || R-22 (chlorodifluoromethane)
4 || R-23 {trifluoromethane)
E R-32 (difluoromethane)
! | Etan serisi
; R-123 (2,2-dichloro-1,1,1-triflucroethane)
i R-124 (2-chloro-1,1,1,2-tetrafluoroethane)
1 || R-125 {pentafluoroethane)
1 || R-134a (1,1,1,2-tetrafluoroethane)
L R-143a (1,1,1-trifluoroethane)
; R-152a (1,1-difluoroethane)
E Propan Serisi
E R_245fa (1 1 1 3 S_nentaflunmnnconana :
Sojutucu akékkanlarén termodinami °zellikler
programé ref Table.java -ékteée grafik ekranée

ni



£ SOGUTKANLARIN TERMODINAMIK OZELLIKLERI

_oEN

Dr. Turhan Coban,

Ege Universitesi, Mithendislik Fakultesi
Makina Miihendisligi balumi

eposta : turhan.coban@ege.edu.tr
Gegitli hal denklemleri kullanidmigtir

birim Sl -

Sogutkan ismi R22 w |R22

bilinen de@igken ¢iftini seginiz : [tx - |tx |
Sicakhik 0.0 derece C

Basing 1.0 kg buharikg kargim |

refrigerant name Chlorodifluoromethane CHCIF2
P, pressure 493.0 kPa
T, temperature 0.0 degree C
v, specific volume 0.0471 m*3/kg
h, enthalpy 405.0 KJikg
u, internal energy 381.5442 KJikg
5, entropy 1.751 KJikg
X, quality 1.0 kg vaporikg total phase
density 21.231422505307854 ka/m*3
phase saturated vapor
ki mdi rbamlparog kul |l anarak -exkitl:i so] wytelma - evi mlerin
51 CARNOT ¢ERKMK
T
— .
,—wwww—l Air
) 3 3 2
) _wtu wlz
—t ——
Engine Compressor
3 - 1 1
Carnot -evri mi i deal bir -evrim olup temel ol arak r
prosesten ol ukur. Burada Canot =-evri mini ol uikit ur mak
i zoter mal €ésé dejiktiriciden yararl anél maktadeéer Bu
Vvisentropiccompressor: m(hz - hl) SZ =S_L (511)

Qeondenser = rTKhz - h’s) = mTz(sQ - %) = mTZ(Si - 84) (5.1.2)

Wentropiaurbine= MMy = hy) $=8 (513

Quvaporato MM, - hy) =MTi(s - s,) (5.1.4)

Wiein =Wsentropicompressor YVsentropiaurbine = Qeondenser Qboiter  (9-1-5)

Wi =MT,(S - 8,) - MT(S - S,)=m(T,-T)(5-5s) (5.1.6)

Buharl akt ér écé = Qevaporaon - Mi(s-s) - T 0®B.1.7)
Woompressor™ Wartine M- T)(8-8) (T~ Ty)



bi

Yojukturucu et &= Qeondenser = MT,(S - S,) = T, (5.1.8)
chompressor_ Vvturbine rn(TZ - Tl)(S_L - S4) (TZ - Tl)
Cevr i mi detayl & ol arak hesaplamak i -in k¢-¢Kk
Program 8.1.1 ideal sojutma Carnot -evri mi
public class carnotlT
{
/'l R134 ideal carnot sojutma -evri mi

/I refrigerant b=new refrigerant("R43");
/I double a[]=b.property("tp",30.0,1.01325);

M-String s deje+t-eri ve anlamlarée
I t°wgs 8 c ehkalcad km

I tbmps€dcak!| ék

I temthalpye c a k | € k

/1 tiu=dhealliék

/1 terstreps € ca k| ek

/1 tdayguslik deaecdsié k

/1 Prghhsbaei m e

/1 -pé chkis&ln -

/1 -pnthapb a s é n -

/1 -pbu=banseEpti

/1 -engopyp as € n -

I -gualii b as én -

I vp=Bageh- haci m

/1 vt =fe&aqggl!| éhkaci m

/l----- ékt é ed-ef-erl eri

/'l r[0] P basén- kPa

/'l r[1l] t sécaklék degree C
/'l r[2] v °zg¢l hacim m~r3/ kg

1/ 1[3] h enthapi KJ/kg

/'l r[4] u i- enerji KJ/ kg
1 1[5] s entropi KJ/kgK

/I r[6] x doygunluk derecesi kg buhar/kg toplam

/'l r[7] ro yojunluk kg/ m"3

double T[J;

double P[J;

double h[J;

double sJ;

double x]J;

double COP_condenser,COP_ebuharator, COP_evap_carnot,COP_condenser_carnot;
double m;//kg/s

double Wt,Wp,W;//work

double Qebuharator,Qcondenser;
refrigerant b;

double c1][];

double c3[][;

public carnot1T(doubleni,double P1, double P2)
{

m=mi;

b=new refrigerant("R134a");
T=new double[9];

P=new double[9];

h=new double[9];

s=new double[9];

x=new double[9];

P[1]=P1;//compressor inlet
P[2]=P2;//compressor outlet
cl=new double[2][20];
c3=new double[2][20];

}
publicvoid cycle()

pr



{
11

izentropik

kompres©°r -

double al[]=b.property("px",P[2],1.0);

h[2]=a1[3];
s[2]=al[5];
T[2]=al[1];
I
s[1]=s[2];

izentropik

kompr e

al=b.property("ps",P[1],s[1]);

T[1]=al[1];
h[1]=a1[3];
x[1]=al[6];

I'l'izentropik

P3]=P[2];

al=b.property("px",P[3],0.0);

h[3]=a1[3];
s[3]=al[5];
T[3]=al[1];

/I'l'izentropik

P[4]=P[1];
s[4]=s[3];

téerbin

térbin

al=b.property("ps",P[4],s[4]);

h[4]=al[3];
s[4]=al[5];
T[4]=al[1];
X[4]=al[6];
/1
Wp=m*(h[2]-h[1]);
Wt=m*(h[3]-h[4]);
W=Wp-Wt;

izentropik

Qebuharator=m*(h[th[4]);
Qcondenser=m*(h[2h[3]);
COP_ebuharator=Qebuharator/W;
COP_condenser_carnot=(T[2]+273.15)/(F[HL]);
COP_condenser=Qcondenser/W;

COP_evap_carnot=(T[1]+273.15)/(T{2[1]);

kompr e

sor

giri

-éke

s°or

giriki

k W

k

_C

}

public String toString()

{

cyde();

String ss="R134a Warnot sojutma -evri mi

ss+=" kompres®°mn"iki = "+Wp+" kW

ss+=" t¢rbinwng ki = "4+Wt+" kW

ss+=" net ik Wpktésée= "+W+" kW

ss+=" yoJjukturucu éséin-ékéké = "+Qcondenser+" kW
ss+=" buharl aktérécé &§é -ékéeké = "+Qebuharator+"
ss+=" COP buharl akt ér é&c\a" = " + COP_ebuharator+"
ss+=" COP yojukturucu \n = + COP_condenser +"
ss+=" COP buharl aktéreéecé \iarnot = " + COP_evap_car
ss+=" COP yojukturucu carndn;, = " + COP_condenser
sst="hlkompr es®°r girikwns "+h[1] +" kJ/ kg

ss+=" T1 kompres®°r ®Wirik = "+T[1] +" derece C
ss+=" P1 kompres®°igirik = "+P[1] +" kPa

ss+=" s1 kompres®°r\ngirik = "+s[1] +" kJ/kgk

ss+=" x1 kompres®°r girikwns "+x[1] +" kgbuhar/ kgtopl
ss+="T2 kompré&sr - ékék = "wT[ 3] + derece C

ss+=" P2 kompres©°n'-ékéxk = "+P[3] +" kPa

Ss+= s2 kompres®°r\nyéekék = "+s[2] +' kJ/ kgK

Ss+= x2 kompres©°r -éekéxkWny "+x[2] +° kgbuhar/ kgt opl
Ss+= h3 t¢rbinwW;irik = "+h[3] +" kJ/ kg

ss += T3 t"¢Ii3]b+Tderecg @nt; i k =

ss+=" P3 t¢rbinwnwgirik = "+P[3] +" kPa

ss+=" s3 t¢grbin whrik = "+s[3] +" kJ/kgKkK

ss+=" x3 t¢rbin girik w;"+x[3] +" kgbuhar/kgtopl am"

k W

W

k W

not +"
arnot +"
am" +°"
am" +°
i

k W
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ss+=" h4
ss+=" T4
ss+=" s4
ss+=" x4
return ss;

}

public double[][] TS1()

{

double a[][]=Text.readDoubleT("R134a_Ps.txt");
return a;

}

public double[][] TS()
{
double a[][]J=new doule[2][421];
double tc=b.r.Tc;
System.out.printin("tc="+tc);
double dt=(te10.0)/100.0;
int i=0;
double t;
for(t=-90.0;t<=tc;t+=dt)
{double al[]=b.property("tx",t,0.0);
a[1][il=t;
a[0][i]=a1[5];
i++;
}
double a3[]=b.property("tx",tc,1.0);
a[1]fil=t;
a[0|[i]=a3[5];
1++;
for(t=tc;t>=-90;t=dt)
{double a2[]=b.property("tx",t,1.0);
a[1][il=t;
a[0][i]=a2[5];
i++;

Srbi
Srbi
Srbi
srbi

— -+ -+ -
5 5 5 5
M

o™

}

return a;

}

public void plot()

{

Plot pp=new Plot(TS());

double t1[]={T[1],T[2], T[3], T[4], T[1]};
double s1[]={s[1],s[2],s[3],s[4],s[1]};

pp.setYlabel("T, derece C");
pp.setXlabel("s entropi kJ/kgK");
pp.addData(s1,t1);

pp.plot();

1

= "+h[4]
"+ T[ 4]
"t+s[ 4]
"X 4]

+ + + 4

pp. setPlabel ("I deal Carnot sojut ma

kJ/ kg

derece C

kJ/ kgKk

kgbuhar/ kgtopl am" +"

R134a -evrimi"

)

Program 8.1.2 ide

al soj ut ma

Carnot

-evri

mi

test

progr am

public class carnotlT

{

/I refrigerant b=new refrigerant("R134a");

/I double a[]=b.property(“tp",30.0,1.01325);
N--String s dej e+t-eri
/ t°w g8 c ehkalcd km

tbmpss€dhcak!| ék
temthalpyeé ¢ a k | é k
kii v = eealk li é

terdreps é ca k | ék
tdayguslik cladcdsié k
PDrghhsbaei m e

~ e~~~ —~ —~ ~
~ — — — — —

//R134 idealcamt soj utma -evr i mi

ve anl amlar é




I péchbhilseh -

/1 -pnthapb a s é n -

/1 pu=bansEpt

/1 -pngopyb as € n -

I -gualii b as én -

/1 vp=Bagégh hacim

/1 vt =&aqggl!| éhkaci m

/l----- ékté edef-erleri

/'l r[0] P basén- kPa

/'l r[1l] t sécakl ék degree C
Il r[2] v °zg¢l hacim m~r3/ kg
1/ 1[3] h enthapi KJ/kg
Il r[ 4] wu i
1 r[5] s entropi KJ/kgK
/1 1[6] x doygunluk derecesi kg bar/kg toplam

/'l r[7] ro yojunluk kg/ m~3

enerji KJ/ kg

double T[J;

double P[J;

double h[];

double sJ];

double xJ;

double COP_condenser,COP_ebuharator,COP_evap_carnot,COP_condenser_carnot;
double m;//kg/s

double Wt,Wp,W;//work

double Qebuharator,Qcondenser;
refrigerantb;

double c1][];

double c3([][;

public carnot1T(double mi,double P1, double P2)
{

m=mi;

b=new refrigerant("R134a");
T=new double[9];

P=new double[9];

h=new double[9];

s=new double[9];

x=new double[9];

P[1]=P1;//compressor inlet

P[2]=P2;//compressor oetl

cl=new double[2][20];

c3=new double[2][20];

}

public void cycle()

{

/'l i zentropik kompres®°r -ékeéexkéeé
double al[]=b.property("px",P[2],1.0);

h[2]=a1[3];

s[2]=al[5];

T[2]=al[1];

/'l i zentropik kompres®°r giri« ki
s[1]=s[2];

al=b.property("ps",P[1],s[1]);

T[1]=al[1];

h[1]=a1[3];

x[1]=al[6];

/'l /lizentropik te¢grbin giricki
P[3]=P[2];

al=b.property("px",P[3],0.0);

h[3]=al[3];

s[3]=al[5];

T[3]=al[1];

/I'l'izentropik t¢grbin -ékeéexkeé
P[4]=P[1];




s[4]=s[3];
al=b.property("ps",P[4],s[4]);
h[4]=a1[3];

s[4]=al[5];

T[4]=al[1];

X[4]=al[6];

/'l i zentropik
Wp=m*(h[2]-h[1]);
Wit=m*(h[3]-h[4]);
W=Wp-Wt;
Qebuharator=m*(h[th[4]);
Qcondenser=m*(h[2h[3]);
COP_ebuharator=Qebuharator/W;
COP_condenser_carnot=(T[2]+273.15)/(F[HL]);
COP_condenser=Qcondenser/W;
COP_evap_carnot=(T[1]+273.15)/(T{2]1]);

kompres©r

}

public String toString()

{

cycle();

Stringss =" R134a Carnadnt; sojutma -evri mi

ss+=" kompres°an"iki = "+Wp+" kW

sSs + = téerbin\ni ki = +Wt +" kW

ss+=" net ik Wpktésé= "+W+" kW

ss+=" yojukturucu ésé\n-ékéeké = "+Qcondenser+" kW
ss+=" buharl aktérécé &§5é -ékeké = "+Qebuharator+" kW
ss+="COP buharl|l akteéerécée \n,= " + COP_ebuharator+" kW
ss+=" COP yojukturucu W\W; = " + COP_condenser+" kW
ss+= COP buharl aktérece \®hbarnot = " + COP_evap_carnot+" kW
Ss+= COP yojukturucu carnadn; = " + COP_condenser _carnot+" kW
Ss+= hlgkhomxres®rnh[ 1] +" kJ/ kg

Ss+= Tl kompres®°r @Whkrik = "+T[1] +" derece C

Ss += P1L kompres®°i'girik = "+P[1] +" kPa

Ss += sl kompres°r\ngirik = "+s[1] +" kJ/ kgKkK

Ss += x1 kompres®°r girikwng "+x[1] +" kgbuhar/kgtopl am"
ss+=" T2 keoempresTf3MmMeEk® derece C

ss+=" P2 kompres°n"-ékék = "+P[3] +" kPa

ss+=" s2 kompres°r\Wnsékék = "+s[2] +" kJ/kgKkK

ss+=" x2 kompres®°r -ékéxwns "+x[2] +" kgbuhar/kgtoplam"+"
ss+=" h3 t¢rbinwirik = "+h[3] +" kJ/ kg

ss+=" T3 t¢ir btfdereceght; i k = " +TJ[ 3]

Ss += P3 t¢rbinwWngirik = +P[ 3] +" kPa

Ss += s3 te¢rbin @hrik = +s[ 3] +" kJ/kgKkK

Ss += x3 t¢grbin girik m"+x[3] +" kgbuhar/kgtopl am"+"
Ss += h4 t¢grbin \Wekeéek = +h[ 4] +" kJ/ kg

Ss += T4 te¢rbin -énkéek = +T[4] +" derece C

sst=" s4 t¢egrbin - akKeéek = +s[ 4] +" kJ/ kgKkK

ss+=" x4 t¢¢irbin -ékék " +x[ 4] +" kgbuhar/kgtopl am"+"
return ss;

}

public double[][] TS1()

{

double a[][][=Text.readDoubleT("R134a_Ps.txt");
return a;

}

public double[][] TS()

{

double a[][]J=new double[2][4H];
double tc=b.r.Tc;
System.out.printin("tc="+tc);
double dt=(te10.0)/100.0;

int i=0;




double t;

for(t=-90.0;t<=tc;t+=dt)

{double al[]=b.property("tx",t,0.0);
a[1]fi=t;

a[o]fil=a1[5];

i++;

}

double a3[]=b.property("tx",tc,1.0);
a[1][il=t;

a[0][i]=a3[5];

i++;
for(t=tc;t>=-90;t-=dt)

{double a2[]=b.property("tx",t,1.0);
a[1]fi=t;

a[o][il=a2[5];

i++;

}

return a;

}

public void plot()

{

Plot pp=new Plot(TS());

double t1[]={T[1],T[2], T[3], T[4], T[1]};

double s1[]={s[1],s[2],s[3],s[4],s[1]};

ppseP| abel ("l deal Carnot sojutma R134a -evrimi?");
pp.setYlabel("T, derece C");

pp.setXlabel("s entropi kJ/kgK");

pp.addData(s1,t1);

pp.plot();

---------- Capture Output---------
> "C:\javabin\java.exe" carnottest

R134a Carnot sojutma -evri mi

kompres®°r iki = 2.9194665890306633 kW

buharl aktérécé iki = 1.019143155011926 kW

net ik -éktésé= 1.9003234340187372 kW

yojukturucu ésé -ékéké = 8.611038292271756 kW
buharl aktérécé ésé -ékéké = 6.710714858253018 kWwW
COP buharl akt ér é&cékw = 3.531354051694997

COP yojukturucu = 4.531354051694998 kW

COP buharl akteéeréce carnot = 3.5351212616738557 kW
COP yojukturucu carnot = 4.535121261673855 kW

hl kompres®r girik = 385.2301064454953 kJ/ kg

Tl kompr e-§.63076999535B14 derece C

P1 komgireiskRr= 220.0 kPa

sl kompres®°r girick 1.6991352552692158 kJ/ kgk

x1 kompres®°r girik = 0.9566957691465375 kgbuhar/ kgtopl am
T2 kompres®°r -ékék = 67.46662970207672 derece C

P2 kompres®°r -ékék = 2000.0 kPa

s2 kompres©°r -ékéek = 1.6991352552692158 kJ/ kgk

x2 kompres®°r -ékék = 0.0 kgbuhar/kgtoplam

h3 t¢rbin girik = 300.39617385297873 kJ/ kg

T3 te¢rbin girik = 67.46662970207672 derece C

P3 t¢grbin girik = 2000.0 kPa

s3 te¢rbin girick 1.3222852352261514 kJ/ kgk

x3 t¢rbin girik = 0.0 kgbuhar/ kgtopl am

hdrbgn -ékék = 285.2056559745564 kJ/ kg

T4 t ¢r bi763976@8R585311 derece C

s4 te¢rbin -ékéek = 1.3222852352261514 kJ/ kgKk

x4 t¢grbin -ékék = 0.46733390915649975 kgbuhar/ kgtopl am

tc=101.06




> Terminated with exit code 1.

£ mouse entered to plot window
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8.2 STANDARD SOJKMKMA ¢EVR
Carnot -evriminin ideal bir -evrim oldujundan s°z e
zor bir -evrimdir. Tg¢rbin veya izoter mal genl exme m
genl ekme vanadéeekblhtaréelCOWPRPI dief erBnin d¢ig¢kmesine sebe
basit bir hale getirecektir.
WI}
Buharlagtines

Bu dejikimlerden sonra temel hesaplama denkl eml er mi
erntropickompresor: m(hz' h.l.) $=5 (5'2'1)
Qyogusturuu:: m(hz - m) = mTZ(SZ - 55) = mTZ (Sl - S4) (52.2)
Throttle valve: h3 = h4 (5.2.3)
Qbuharlastirici = rn(h.l. - h4) = m-E(S.L - 54) (5'2'4)
anet = |zentropid<ompresor: yogusturuc ~ Qbuharlasnici (5-2-5)

Etkinlik kat sCOp= Suwasus | j5ag) | akt &r &c &

kompresor



Etkinlik katsCOP:M‘oq’s.mmturucu

kompresor
public class ref_cyclelT
{
/'l R134 ideal <carnot sojutma -evri mi
/I refrigerant b=new refrigerant("R134a");
/I double a[]=b.property("tp",30.0,1.01325);
M-String s deje+t-eri ve anlamlarée
/1 towvzgsgdne ek | é k
I tbmps€dhcak!| ek
I temthalpye c a k | € k
I tu=shealliék
/1 terstrops € ca k | ek
/1 tdayguslik deadcdsié k
/1 PrghhsbBaei m e
/1 -pé chkise&l -
/1 -pnthapb a s é n -
I pu=baneépt
I pentropa s € n -
I -guealii b as én -
I vp=Bageh- haci m
!/ vt =f&oga k| éhkaci m
/l----- ékt é ed-ef-erl eri
/'l r[0] P basén- kPa
/'l r[1] t sécakléek derece C
/'l r[2] v °zg¢l hacim m~r3/ kg

1/ 1[3] h enthapi KJ/kg

If[4ui - enerji KJ/ kg

1 1[5] s entropi KJ/kgK

/1 r[6] x doygunluk derecesi kg buhar/kg toplam

/'l r[7] ro yojunluk kg/ m~3

double T[J;

double P[J;

double h[J;

double sJ;

double x]J;

double COP_condenser,COP_ebuharator, COP_evap_carnot,COP_condenser_carnot;
doubk m;//kgls

double Wp,W;//work

double Qebuharator,Qcondenser;
refrigerantEN b;

double c1[][];

double c3[][];

public ref_cycle1T(double mi,double P1, double P2)
{

m=mi;

b=new refrigerantEN("R134a");
T=new double[9];

P=new double[9];

h=new double[9];

s=new dable[9];

x=new double[9];

P[ 1] P1;// kompres®°r giri«ki
P[2]=P2;// kompres®°r -ékeéexkeé
cl=new double[2][20];

c3=new double[2][20];

}

public double[][] line(double P1,double P2,double hi,int n)
{

double TT1[]=new double[n];

double ss1[]=new double[n];

double aaf];




double p;

for(int i=0;i<n;i++)
{p=P1+i*(P2-P1)/(n1);
aa=b.property("ph",p,hi);
TT1[i]=aa[l];
ssl[i]=aa[5];

}

double af][]={TT1,ss1};
return a;

}

public void cycle()

{

/'l izentropik kompres®°r -é&keéekée
double al[]=b.property("px",P[2],1.0);

h[2]=a1[3];

s[2]=al[5];

T[2]=al[1];

li zentropi k kompres®r giri«ki
s[1]=s2];

al=b.property("ps",P[1],s[1]);

T[1]=al[1];

h[1]=a1[3];

x[1]=al[6];

/'l genlexkxmgoyverbeseéuguriekéexke
P[3]=P[2];

al=b.property("px",P[3],0.0);

h[3]=a1[3];

s[3]=al[5];

T[3]=al[1];

/1 genl ek mebuhaard saik t-é&a ké&ckeé gi r i Ki
P[4]=P[1];

h[4]=h[3];

al=b.property("ph",P[4],h[4]);

s[4]=al[5];

T[4]=al[1];

x[4]=al[6];

/'l i zentropik kompres©r
Wp=m*(h[2]-h[1]);

W=Wp;

Qebuharator=m*(h[2h[4]);
Qcondenser=m*(h[2h[3]);
COP_ebuharator=Qebuharator/W;
COP_condensetarnot=(T[2]+273.15)/(T[2]T[1]);
COP_condenser=Qcondenser/W;
COP_evap_carnot=(T[1]+273.15)/(T{2[1]);

}

public String toString()

{

cycle();

String ss="R134a Wndeal sojutma -evri mi 1

ss+=" kompres°mm;iki = "+Wp+" kW

ss+=" net ik Wektéseée= "+W+" kW

ss+=" yoJukturucu ésé\n; éktésé = "+Qcondenser +" kW
ss+=" Dbuharl aktéréeceée é&me girdisi = "+Qebuharator+" kW
ss+=" COP buharl akt ér é&c\e" = + COP_ebuharator+" kW
ss+=" COP yojukturucu \n = " 4+ COP_condenser+" kW
ss+=" COP bcarhoa="k @&Pt evap &arreot+" KV;

ss+=" COP yojukturucu car nwot = + COP_condenser _carnot+" kW
ss+=" hl kompres®°r \ngirdisi = "+h[1] +" kJ/kg

ss+=" T1 kompres®°r gwWwrdisi = "+T[1] +" derece C

ss+=" P1 kompres®°r\ngirdisi = "+P +" kPa




sst=" s1 kompres®°r ghltdisi = "+s[1] +" kJ/kgKk

ss+=" x1 kompres®°r girdiswWw;, = "+x[1] +" kgbuhar/ kgtoplam"+"
ss+=" T2 kompres©°r -Wktésée = "+T[3] +" derece C

ss+=" P2 kompres©°r\nt éktésée = "+P[3] +" kPa

ss+=" s2 kompres®°r \Wektésée = "+s[2] +" kJ/ kgK

ss+=" x2 kompres®°r -éktésw; = "+x[2] +" kgbuhar/kgtoplam"+"
ss+=" h3 yojge&«nluewmna v &kae&seégn'rdisi = "+h[3] +" kJ/ kg
ss+=" T3 yojgenuuewme va&kaesd8égi i si = "+T[3] +" derece C
ss+=" P3 yoj-g&«nnee kwvcawn a-sé&k tgd s&dWn"'si = " +P[ 3] +" kPa

ss+=" s3 yojo«rnlugwma wva&érka £& éginnf;di si = "+s[ 3] +" kJ/kgKkK
ss+=" x3 yoj-g&nluewmna v&kdaeseégirdisi \ny "+x[3] +" kgbuhar/ kgtopl
ss+=" h4 genl exurhea rV aanisisééh[é}¢8dd/kga"sr &d

ss+=" T4 genl ebkunhea rvlaankatséér &-céék tgeismddi si = " +T[ 4] +" derece C
ss+=" s4 genl eowmarvanxd £& éc&k tgénf; @i si = "+s[4] +" kJ/ kgK
ss+=" x4 genl ekxurhea rv aarka seé& é-cékhgamgkgtbplan'th's " +x[ 4] +" kg

return ss;

}

public double[][] TS()

{

double a[][]=new double[2][421];
double tc=b.r.Tc;
System.out.println("tc="+tc);
double dt=(te10.0)/100.0;

int i=0;

double t;

for(t=-90.0;t<=tc;t+=dt)

{double al[]=b.property("tx",t,0.0);
a[1fil=t;

a[o][il=a1[5];

|++;

}

double a3[]=b.property("tx",tc,1.0);
a[1][il=t;

a[0][i]=a3[5];

i++;
for(t=tc;t>=90;t=dt)

{double a2[]=b.property("tx",t,1.0);
a[1]fil=t;

a[o][il=a2[5];

1++;
}

return a;

}

public void plot()

{

Plot pp=new Plot(TS})

double a[][]=line(P[3],P[4],h[3],15);
double tt[]=a[0];

double ss[l=a[1];
System.out.printin("n="+tt.length);
double t1[J=new double[19];
double s1[]J=new double[19];
t1[O]=T[1];t1[1]=T[2];t[2]=T[3];
s1[0]=s[1];s1[1]=s[2];s1[2]=S[3];
for(int i=0;i<tt.length;i++)
{t1[i+3]=tt[i];s1[i+3]=ss[i];}
t1[18]=T[1];

s1[18]=s[1];

pp. setPlabel ("Il deal sojutma -evrimi 1 sojutkan R134a ");
pp.setYlabel("T, derece C");
pp.setXlabel("s entropi kJ/kgK");
pp.addData(s1,tl1);

pp.-plot();

}




B

import javax.swng.*;

public class ref_cyclelTtest

{
public static void main(String arg[])
{
doubl e m=50/745.25928; /'l kgl/s -evrim R134a debisi
double P2=2000.0; /1 bar t¢rbin girik basénce
double P1=220.0 ; I bar t¢rbin -ékék baséncé
ref_cyclelT r=ew ref_cyclelT(m,P1,P2);
System.out.println(r.toString());
r.plot();
}
}
---------- Capture Output---------
> "C:\javabin\java.exe" ref_cyclelTtest
R134a ideal sojutma -evrimi 1
kompres®°r iki = 2.9194665890306633 kW
net i kK -éktes&d3kWw. 91946658903066
yojukturucu ésé -éektésé = 8.611038292271756 kW
buharl aktérécée ésé girdisi = 5.691571703241092 kW
COP buharl akteéeréce = 1.9495245208923035 kW
COP yojukturucu = 2.9495245208923038 kW
COP buharl akteéereéecée carnot = 3.5351212616738557 kW
COPy§ ukturucu carnot = 4.535121261673855 kW
hl kompres®°r girdisi = 385.2301064454953 kJ/ kg
Tl kompr e s-P.639769B953531% derece C
P1 kompres®°r girdisi = 220.0 kPa
sl kompres®°r girdisi = 1.6991352552692158 kJ/ kgk
x1 kompr es?®r 9569t46537% kgbuhar/kgto@labn6 6
T2 kompres®°r -éktésé = 67.46662970207672 derece C
P2 kompres®°r -éktésée = 2000.0 kPa
s2 kompres®°r -éktese 1.6991352552692158 kJ/ kgKkK
x2 kompres°r -éktésé = 0.0 kgbuhar/kgtopl am
h3 yojuktgruwnde Kk mekida3@396873852978d3 kJ/kg
T3 yojukt tgreind e kK-meek tveamm@asé girdisi = 67.46662970207672 derece C
P3 yojuktgrewmdwekmektvasiasé girdisi = 2000.0 kPa
s3 yojuktgentekmekvasasé girdisi = 1.3222852352261514 kJ/ kgk
x3 yofugb-gedKte&ksn® vanasé girdisi = 0.0 kgbuhar/ kgtopl am
h4 genlexkmebvharls@akt@ekééeaseéegirdisi = 300.39617385297873 kJ/ kg
T4 genl ekme-bubhamrbk akt e768@e8895853t1derere C =
s4 genl ek mebwhagalssexéa- gktradsési = 1.3788234773837613 kJ/ kgk
X4 genlekmebvharmls@aktekéeéaséegirdisi = 0.540763706713116 kgbuhar/
Ideal sofulma cewrimi 1 sogutkan R134a
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public class ref_cycle2T

{

/'/']l R134 ideal carnot sojutma -evri mi
/I refrigerant knew refrigerant("R134a");

// double a[]=b.property("tp",30.0,1.01325);

/l--String s dejeft-eri ve anlamlareée
/1 t°wvzgs. @ c alkalcd km

I tbmps€dcak!| ék

I temthalpye c a k | € k

I tu=shealliék

/1 terdrepis e ca k | ek

/1 tdayguslék deadedsié k

I PDrghhsbaei m e

/1 -pé chkise&l -

/1 -pnthapb a s é n -

I pu=bmrneépt

/1 -pngopib as é n -

/1 -gueltibasén -

/1 vp=Baggh- haci m

I vt =f&aggl!| éhkaci m

/l----- ékt é ed-ef-erl eri

/'l r[0] P basén- kPa

/'l r[1] t sécakléek derece C
Il r[2] v ©°zgg¢l hacim m~r3/ kg

1/ 1[3] h enthapi KJ/kg

/'l r[4] u i- enerji KJ/ kg
1/ 1[5] s entropi KJ/kgK

/1 1[6] x doygunluk derecesi kg buhar/kg toplam

Il r[7] wo™3yojunluk k

double T[J;

double P[J;

double h[J;

double sJ;

double x]J;

double COP_condenser,COP_ebuharator, COP_evap_carnot,COP_condenser_carnot;
double m;//kg/s

doubl e Wp, W,/ /i«
double Qebuharator,Qcondenser;
refrigerantEN b;

double c1[][];

double c3[][];

public ref_cycle2T(double mi,double P1, double P2)
{

m=mi;

b=new refrigerantEN("R134a");
T=new double[9];

P=new double[9];

h=new double[9];

s=new double[9];

x=new double[9];

P[ 1] P1;// kompres®°r girik«k
P[2]=P2;// kompres®°r -ékecx
cl=new double[2][20];

c3=new doule[2][20];

}

public double[][] line(double P1,double P2,double hi,int n)

{
double TT1[]=new double[n];




double ss1[]=new double[n];
double aa[];

double p;

for(int i=0;i<n;i++)
{p=P1+i*(P2-P1)/(n1);
aa=b.property("ph",p,hi);
TT1[i]=aa[1];

ssl[i]=aa[5];

}

double af][]={TT1,ss1};
return a;

}

public double[][] linel(double T1,double T2,double Pi,int n)
{

double TT1[]=new double[n];
double ss1[]=new double[n];
double aa[];

for(int i=0;i<n;i++)
{TT1[i]=T1+i*(T2 -T1)/(n-1);
aa=b.property("tp", TT1[i],Pi);
sslf]=aa[5];

}

double a[][]={TT1,ss1};
return a;

}

public void cycle()
{

/'l i zentropik kompres®r giri« ki
double al[]=b.property("px",P[1],1.0);

T[1]=al[1];

h[1]=a1[3];

s[1]=al[5];

x[1]=al[6];

/'l 1] i zentropokukompues®°gi rikiékeé
s[2]=s[1];

al=b.property("ps",P[2],s[2]);

h[2]=a1[3];

T[2]=a1[1];

/'l yojukma noktasé
P[5]=P[2];

al=b.property("px",P[5],1.0);

h[5]=a1[3];

T[5]=al[1];

s[5]=al[5];

/' genl ek me-kwadaanas egi i
P[3]=P[2];

al=b.property("px",P[3],0.0);

h[3]=a1[3];

s[3]=al[5];

T[3]=al[1];

/' genl ekme-buhmaasaktekekce girikcki
P[4]=P[1];

h[4]=h[3];

al=b.property("ph",P[4],h[4]);

s[4]=al[5];

T[4]=al[1];

x[4]=al[6];

/'l i zentropik kompres©®r
Wp=m*(h[2]-h[1]);

W=Wp;

Qebuharator=m*(h[th[4]);

Qcondenser=m*(h[2h[3]);

COP_duharator=Qebuharator/W;
COP_condenser_carnot=(T[2]+273.15)/(F[HL]);

@
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COP_condenser=Qcondenser/W;
COP_evap_carnot=(T[1]+273.15)/(T{2]1]);
}

public String toString()

{

cycle();

String ss="R134a idead; standart sojutma -evrimi 2

ss+=" Kk ompHVp+S IBMN"; i K i

ss+=" nest ikWn:ékéeke= "+W+" kW

ss+=" yoJjukturucu ésé\n: éktésé = "+Qcondenser+" kW

ss+=" buharl aktérécé é&mé girdisi = "+Qebuharator+" kW
ss+=" COP buharl akt ér éc\e" = " + COP_ebuharator+" kW
ss+=" COP yoJ uck tcandamser"kW", = + COP

ss+=" COP buharl aktéréceée hiarnot = + COP_evap_carnot+" kW
ss+=" COP yojukturucu carnwit = " + COP_condenser _carnot+" kW
ss+=" hl kompres°r\njnput = "+h[1] +" kJ/ kg

ss+=" T1 kompres©°r imfput = "+T[1] +" derece C

sst+="Plk ompres®°r inpuw; = "+P[1] +" kPa

ss+=" s1 kompres®°r \n;nput = "+s[1] +" kJ/ kgKkK

ss+=" x1 kompres®°r input\ny "+x[1] +" kgbuhar/kgtoplam"+"
ss+=" T2 kompres®°r oWwtput = "+T[2] +" derece C

ss+=" P2 kompres®°r\Wnoutput = "+P[2] +" kPa

ss+="s2kmmpr es®°r outputw\nsy "+s[2] +" kJ/kgKkK

ss+=" x2 kompres®°r output\Wns "+x[2] +" kgbuhar/kgtoplam"+"
ss+=" T5 yojukturucu do¥yWmuk seéveé = "+T[5] +" derece C
ss+=" P5 yoJjukturucu Wopymuk séveée = "+P[5] +" kPa

ss+=" s5 yojukturucu dwymuk séveée = "+s[5] +" kJ/ kgk
ss+=" x5 yoJjukturucu doymuk \Wgveée = "+x[5] +" kgbuhar/ kgtopl am"
ss+=" hBrtgrbFn"Wh[ 3] +" kJ/ kg

ss+=" T3 te¢rbin giwwyiki = "+T[3] +" derece C

ss+=" P3 te¢rbin Miriki = "+P[3] +" kPa

ss+=" s3 tg¢grbin gnrikio o= "+s[3] +" kJ/ kgKkK

ss+=" x3 t¢rbin giriki\'m® "+x[3] +" kgbuhar/kgtoplam"+"
ss+=" h4 t¢r bH'kkgnekéekeé = "+h[ 4]

ss+=" T4 tg¢rbin -68Weéeké = "+T[4] +" derece C

ss+=" s4 tg¢grbin -\Wkéké = "+s[4] +" kJI/kgKkK

ss+=" x4 t¢rbin -ékéxké \w;, "+x[4] +" kgbuhar/ kgtopl am"+"
return ss;

}

public double[][] TS()

{

double a[][]=new double[2][421];
double tc=b.r.E;
System.out.println("tc="+tc);
double dt=(te10.0)/100.0;

int i=0;

double t;

for(t=-90.0;t<=tc;t+=dt)

{double al[]=b.property("tx",t,0.0);
a[1]fil=t;

a[o]fil=a1[5];

i++;
}

double a3[]=b.property("tx",tc,1.0);
a[1]fi]=t;

a[0][i]=a3[5];

i++;
for(t=tc;t>=-90;t=dt)

{double a2[]=b.property("tx",t,1.0);
a[1]fi]=t;

a[o][il=a2[5];

i++;

} ;




return a;

}

public void plot()

{

Plot pp=new Plot(TS());

double a[][]=line(P[3],P[4],h[3],15);
double tt[]=a[0];

double ss[]=a[1];
System.out.printin("n="+tt.legth);

double t1[]=new double[20];

double s1[J=new double[20];
t1[0]=T[1];t1[1]=T(2];t [2]=T[S];t1[3]=T[3];
s1[0]=s[1];s1[1]=s[2];s1[2]=s[5];s1[3]=S[3];
for(int i=0;i<tt.length;i++)
{t1[i+4]=tt[i];s1[i+4]=ss[i];}

t1[19]=T[1];

s1[19]=s[1];

pp.setPla el ("1 deal sojutma -evri mi 1 sojutkan R134a ");
pp.setYlabel("T, derece C");

pp.setXlabel("s entropi kJ/kgK");

pp.addData(s1,t1);

pp.plot();

}

}

import javax.swing.*;

public class ref_cycle2testT

{

public static void main(String argf[])

{

doublem=B/ 745. 25928, /'l kgl/s -evrim R134a debisi
double P2=1250.0; /1 bar t¢rbin girik basénce
double P1=200.0 ; /1 bar t¢rbin -ékék baséncé
ref_cycle2T r=new ref_cycle2T(m,P1,P2);

System.out.printIn(r.toString());

r.plot();

1

—————————— Capure Output---------

> "C:\javabin\java.exe" ref_cycle2testT

R134a ideal standart sojutma -evrimi 2

kompres®°r iki = 2.5667447396341565 kW

nest i K ékékée= 2.5667447396341565 kW

yojukturucu ésé -éektésé = 10.902434167277017 kW
buhar |l akt E=r883568942768286W r di s

COP buharl akt éreécé = 3.2475724207896746 kW

COP yojukturucu = 4.247572420789674 kW

COP buharl akteéereéecée carnot = 4.040569717710718 kW
COP yojukturucu carnot = 5.040569717710718 kW
hl kompres®r input Jkg 392.85464093227904 k

T1 kompr e sl0.67576069284282 derece C

P1 kompres®°r input = 200.0 kPa

sl kompres®°r input = 1.7341511989113898 kJ/ kgk

x1 kompres®°r input = 1.0 kgbuhar/ kgtopl am

T2 kompres®°r output = 55.032443889818154 derece C
P2 kompres°®°@o0kPat put = 125

s2 kompres®°r output = 1.7341511989113898 kJ/ kgk

x2 kompres°r output = 0.0 kgbuhar/ kgtopl am

T5 yojukturucu doymuk séve = 47.87587075762405 derece C
P5 yojukturucu doymuk sévé = 1250.0 kPa

s5 yojukturucu doymuk séveé = 1.7093434574756143 kJ/ kgk
x5 yojukturucu doymuk sévée = 0.0 kgbuhar/ kgtopl am
h3 t¢rbin giriki = 268.60964290930445 kJ/ kg




T3t ¢rbin giri«ki = 47.87587075762405 derece C
P3 te¢rbin girixki = 1250.0 kPa
s3 te¢rbin giriki = 1.2284066394805506 kJ/ kgKk
X3 te¢rbin giriki = 0.0 kgbuhar/ kgtopl am
h4 t¢rbin -ékéké = 268.60964290930445 kJ/ kg
T4 t ¢r bi-10.0757805€284882 derece C
s4 t¢rbin -ékéekeée = 1.2622418532709556 kJ/ kgkK
x4 t¢rbin -ékéké = 0.3976100345359028 kgbuhar/ kgtopl am
tc=101.06
n=15
ideal sogutma gevrimi 2 sogutkan R134a
101.2
a210 =
6298 —
3 yogusturucu 2
4386 —
8] kompresor
§ T h=sabit s=sabit
e 513 genlegme
vanast buharlagtirict
-13.91 - 1
-32.83  —
=517 =
-70.88  —
-80.00 T T T T T T T T T
0.5095 0.6480 0.7866 09251 1.064 1.202 1.341 1.479 1.618 1.7596 1.899
s entropi kJikgk
Ki mdi daha ger-ek-i bir sojutma -evrimini irdel eyel
b°l gesinde, éx@&] sietvier bédw gesk nde ol acaktér Buharl akt
genl ekme vanaséndaki -evreyle olan éeésé transferi ge°

public class ref_cycle3T

/I refrigerant b=new refrigerant("R134a");
// double a[]=b.property("tp",30.0,1.01325);

l--String s deje+teri ve

/1 t°wzgs. @ c alkalcd km

/1 thpssdcak!l ék

/1 tehthalpye c a k | é k

/1 tiu=shealliék

/1 | é&ekrops € c a k

/1 tdayguslik cadcdsié k

/1 PDrghhsbaei m e

/1 -pé chhkis&ln -

/1 -pnthapb a s é n -

I pu=baneépt

/1 -engopib as é n -

I -gualii b as én -

I vp=Bageh- haci m

/1 vt =2zgkl ékacim

/----- éktée eef-erleri

/'l r[0] P basén- kPa

/'l r[1] t sécakléek derece C
Il r[2] v ©°zgg¢l hacim m~r3/ kg

/' r[3] h enthapi KJ/kg

{

public class ref_cycle2T

{

/1] R134 ideal <carnot sofjut ma

-evri mi

anl aml ar é




/'l r[4] wu i- enerji KJ/ kg
/' r[5] s entropi KJ/kgK

/I r[6] x doygunluk derecesi kg buhar/kg toplam
Irf7]royo] unl uk kg/ m”3

double T[J;

double P[J;

double h[];

double sJ];

double x]J;

double COP_condenser,COP_ebuharator,COP_evap_carnot,COP_condenser_carnot;
double m;//kg/s

doubl e Wp, W,/ /i«
double Qebuharator,Qcondenser;
refrigerantEN b;

double c1[][];

double c3[[];

public ref_cycle2T(double mi,double P1, double P2)
{

m=mi;

b=new refrigerantEN("R134a");
T=new double[9];

P=new double[9];

h=new double[9];

s=new double[9];

x=new double[9];

P[1]=P1;//kompres®r girikck
P[2]=P2;// kompres®°r -eékex
cl=new double[2][20];

c3=new double[2][20];

}

public double[][] line(double P1,double P2,double hi,int n)
{

double TT1[]=new double[n];

double ss1[]=new double[n];

double aa[];

double p;

for(int i=0;i<n;i++)

{p=P1+i*(P2-P1)/(n1);

aa=b.property("ph",p,hi);

TT1[i]=aa[1];

ssl[i=aa[5];

}

double a[][]={TT1,ss1};

return a;

}

public double[][] linel(double T1,double T2,double Pi,int n)
{

double TT1[]=new double[n];

double ss1[]=new double[n];

double aa[];

for(int i=0;i<n;i++)

{TTA[]=T1+*(T2 -T1)/(n+1);

aa=b.property("tp", TT1[i],B;

ssl[i]=aa[5];

}

double a[][]={TT1,ss1},

return a;

}

public void cycle()

{

/'l i zentropik kompres®°r giri« i

double al[]=b.property("px",P[1],1.0);




T[1]=al[1];

h[1]=al1[3];

s[1]=al[5];

x[1]=al[6];

Il Il i zentropokukbmpues®°gi rEékeéekeé
s[2]=s[1];

al=b.property("ps",P[2],s[2]);

h[2]=a1[3];

T[2]=al[1];

/' /' yojukma noktasé

P[5]=P[2];

al=b.property("px",P[5],1.0);

h[5]=a1[3];

T[5]=al[1];

s[5]=al[5];

/1 genl ek me-kwamdaends egi riekié K é
P[3]=P[2];

al=b.property("px",P[3],0.0);

h[3]=al1[3];

s[3]=al[5];

T[3]=al[1];

/' genl ekme-buvhmnasaktekekce girikcki
P4]=P[1];

h[4]=h[3];

al=b.property("ph",P[4],h[4]);

s[4]=al[5];

T[4]=al[1];

x[4]=al[6];

/'l i zentropik kompres©r
Wp=m*(h[2]-h[1]);

W=Wp;

Qebuharator=m*(h[th[4]);
Qcondenser=m*(h[2h[3]);
COP_ebuharator=Qebuharator/W;
COP_condenser_carnot=(T[2]+273.15)/(F[HL]);
COP_condenser=Qcondenser/W;
COP_evap_carnot=(T[1]+273.15)/(T{2[1]);

}

public String toString()

{

cycle();

String ss="R134a antbtandart sojutma -evr i mi 2

ss+=" kompres®amWp+" kW

Ss += nest i kWn ékékée= "+W+" kW

ss+=" yoJjukturucu ésé\n: éktésé = "+Qcondenser+" kW

ss+=" buharl aktérécé é&meé girdisi = "+Qebuharator+" kW

ss+=" COP buharl akt ér é&c\a" = " + COP_ebuharator+" kW

ss+=" COP yoj] C@Pt aondenser+" kW', = " +

ss+=" COP buharl aktérécé \wharnot = " + COP_evap_carnot+" kW
ss+=" COP yojukturucu carnwit = " + COP_condenser _carnot+" kW
ss+=" hl kompres®°r\njnput = "+h[1] +" kJ/ kg

ss+=" T1 kompres®°r i\mfput = "+T[1] +" derece C

ss+ P1 kompres®°r ilmfiput = "+P[ 1] +" kPa

ss+=" s1 kompres®r \n;jnput = "+s[1] +" kJ/ kgKkK

ss+=" x1 kompres®°r input\n "+x[1] +" kgbuhar/kgtoplam"+"
ss+=" T2 kompres®°r oWwfput = "+T[2] +" derece C

ss+=" P2 kompres®°rWnoutput = "+P[2] +" kPa

ss+="® kompres®°r outpwt = "+s[2] +" kJ/kgKkK

ss+=" x2 kompres®°r output\n+ "+x[2] +" kgbuhar/ kgtopl am"+"
ss+=" T5 yojukturucu do¥hmuk séve = "+T[5] +" derece C
ss+=" P5 yojukturucu \dpymuk sévé = "+P[5] +" kPa

ss+=" s5 yojukturucu dwymuk séveée = "+s[5] +" kJ/ kgk

ss+=" x5 yoJjukturucu doymuk Wwgvée = "+x[5] +" kgbuhar/kgtopl am"

ss+=" hBritgrbern"Wh[3] +" kJ/ kg




ss+=" T3 t¢rbin gilmhi ki = "+T[3] +" derece C

ss+=" P3 t¢rbin \Wiri ki = "+P[3] +" kPa

ss+=" s3 t¢rbin gnri ki = "+s[3] +" kJ/kgkK

ss+=" x3 t¢rbin giriki \nv "+x[3] +" kgbuhar/kgtopl am"+"
ss+=" h4 t¢r bHikdnekeékeé = "+h[ 4]

ss+=" T4 t¢rbin -é6Keéke = "+T[4] +" derece C

ss+=" s4 tg¢grbin -\Wkéké = "+s[4] +" kJI/kgKkK

ss+=" x4 t¢rbin -ékéxké \w;, "+x[4] +" kgbuhar/ kgtoplam"+"
return ss;

public double[][] TS()

{

double a[][]J=new double[2][421];
double tc=b.r.T;
System.out.printin("tc="+tc);
double dt=(te10.0)/100.0;

int i=0;

double t;

for(t=-90.0;t<=tc;t+=dt)

{double al[]=b.property("tx",t,0.0);
a[1]il=t;

a[0][i]=a1[5];

i++;
}

double a3[]=b.property("tx",tc,1.0);
a[1]fl=t;

a[o][il=a3[5];

i++;
for(t=tc;t>=-90;t-=dt)

{double a2[]=b.property("tx",t,1.0);
a[1]il=t;

a[0][i]=a2[5];

i++;
}

return a;

}

public void plot()

{

Plot pp=new Plot(TS());

double a[][]=line(P[3],P[4],h[3],15);
double tt[]=a[0];

double ss[]=a[1];
System.out.printin("n="+tt.legth);

double t1[]=new double[20];

double s1[J=new double[20];
t1[0]=T[1];t1[1]=T[2];t1[2]=T[5];t1[3]=T[3];
s1[0]=s[1];s1[1]=s[2];s1[2]=s[5];s1[3]=s[3];
for(int i=0;i<tt.length;i++)
{t1[i+4]=tt[i];s1[i+4]=ss[i];}

t1[19]=T[1];

s1[19]=s[1];

ppsetPla el (" sojutma -evri mi 3 sojutkan R134a ");
pp.setYlabel("T, derece C");
pp.setXlabel("s entropi kJ/kgK");
pp.addData(s1,tl1);

pp.plot();

}

}
double T[J;

double P[J;
double h[];
double sJ;
double x]J;
boolean supercritical=false;




String refname; //refgerant name

double Tc,Pc;

doubl e COP_yojukturucu, COP_buharl akteréce, COP_evap_carnot, COP_|
double m;// kg/ls sofjutucu akékkanéen debi si

double Wp;//kompres®r iKki

doubl e Wpi;//izentropik kompres®°r iKi

double dPevapl;// gkeshablasemnér elg&k ¢dngy ma b?° |

double dPevap2;// buharl aktérécé kézgén buhar b°lgesi basén- d
double dPcondl;// yojukturucu kézgén buhar b°l gesi basén- dg¢kyg
double dPcond2;// yojukturucu doyma b°l gesi basén- d¢kKk¢mg
double dPcond3;// yehukdygrgmy sEe€ve b°lgesi bas

doubl e dh; /'/ genlekxme vanasé entalpi dejikimi (ésé kaybeé)
double dT1,dT6;

double eta_isent; [/ kompres®°r izentropik veri mi

doubl e Qbuharl akteéréceé, Qyojukturucu; [/ /yojukturucu ve buharl ack

refrigerantEN b; //
double c1[][];
double c3[][];
public ref_cycle3T(String refnamei,double mi,double dT1i,double P1,double eta_isentli, double P2,double dT6i,doubledifélapli,
dPevap2i,double dPcondli,double dPcond2i,double dPcond3i,double dhi)

{

m=mi;

refname=refnamei;

dPevapl=dPeyH.i;

dPevap2=dPevap2i;

dPcondl=dPcondli;

dPcond2=dPcond2i;

dPcond3=dPcond3;i;

dh=dhi;

dT1=dT1j;

dT6=dT6i;

eta_isent=eta_isentli;

b=new refrigerantEN(refname);

T=new double[9];

P=new double[9];

h=new double[9];

s=new double[9];

x=new double[9];

Te=brTc/lec i ti kK sécakl &k derece C C

Pc=b.r.Pc,;//kritik basén- derece C

P[ 1] P1;//kompres®r giri«ki

P[2]=P2;// kompres®°r -é&keéeké

P[OJ=PXd Pevapl; [/ /buharlaktérécé doyma noktasé(x=1) baséncé
P[4]=P[0}d Pevap2;// buharl aktérécé girik baséncé

P5]=P2d Pcondl1l; //9gymukt bonbaeou doktaseé (x=1)

P[6]=P[5}d Pcond2; //yojukturucu doymuk s
P[3]=P[6}d Pcond3; //yojukturucu -ékéxkeée (

évé noktasé (x=0)
sév

eveé)
cl=new double[2][20];
c3=new double[2][20];
}
public void cycle()
{
/'l buharl aktérécé doymuk buhar 0
double al[]=b.properfpx",P[0],1.0);
T[0]=al[1];
h[0]=a1[3];
s[0]=al[5];
x[0]=al[6];
System.out.printin("nokta = "+0+" T="+T[0]+"P="+P[0]+"h="+h[0]+"s="+s[0]+"x="+x[0]);
/'l kompres®°r giri«cki buharl aktéeréecé -ékexkeée 1

T[1]=T[0]+dT1;
al=b.property("tp",T[1],P[1]);
h[1]=a1[3];

s[1]=al[5];




X[1]=al[6];

System.out.printin("nokta = "+1+" T="+T[1]+"P="+P[1]+"h="+h[1]+"s="+s[1]+"x="+X[1]);
!/ izentropi k kompres©°r -ékeéexkeée 7

s[7]=s[1];

P[7]=P[2];

al=b.property("ps",P[7],s[7]);

h[7]=a1[3];

T[7]=al[1];

System.out.printin("nokta = "+7+" T="+T[#'P="+P[7]+"h="+h[7]+"s="+s[7]+"X="+X[7]);

/'l kompres®°r exit nokta 2
h[2]=h[1]+(h[7]-h[1])/eta_isent;
al=b.property("ph",P[2],h[2]);

T[2]=al[1];

h[2]=a1[3];

s[2]=al[5];

x[2]=al[6];

/I check if cycle is supercritical

if(P[3]>Pc)

{System.outtpruoul s¢{(pgokoktik");
supercritical=true;

}

else supercritical=false;

/' genl exme vanasé girix«ki
if('supercritical)

{

/' /doymuk nokt a
al=b.property("px",P[5],1.0);

h[5]=a1[3];

T[5]=al[1];

s[5]=al[5];

al=b.property("px",P[6],0.0);

h[6]=a1(3];

T[6]=al[1];

s[6=al[5];

T[3]=T[6]-dT6;

al=b.property("tp", T[3],P[3]);

}

else

{

T[3]=Tc-dT6;

al=b.property("tp", T[3],P[3]);

}

h[3]=a1[3];

T[3]=al[1];

s[3]=al[5];

/'l nokta 4 buharl aktérécé giriki, genl ekme
h[4]=h[3]+dh;

al=b.property("ph",P[4],h[4]);

T4]=a1l1];

s[4]=al[5];

/I izentropik kompresor

Whpi=m*(h[7]-h[1]);

/'l kompres©°r

Wp=m*(h[2]-h[1]);

Qbuharl akt@dece=m*(h[ 1]
Qyojuktur uld)mFm* ( h[ 2]
COP_buharl aktéréecé=Qbuharl akteéerécel/ Wp;
COP_yojukturucu_caraAll);=(T[ 2] +273.15)/ (T[ 2]
COP_yojuyofukusrucu/ Wp;
COP_evap_carnot=(T[1]+273.15)/(T{Z[1]);

}

—~

public String toString()

{
cycle();

vanasé@




String ss="R134®m";sojutkan -evri mi 3

ss+=" kompres®°nin";i Ki = "+Wp+" kW

sSs+= isentropic kowmpres©°r ki = "+ Wpi+" kW

Ss+= yoJ ukturtQuwi]hkdtuinu&eluérkée kw "

sSs+= buharl aktérécé hew't giricki = "+ Qbuharl akteér
sSs+= COP buharl akt ér éceé\n’ = + COP_buharl akter
ss+=" COP yojukturucu \n, = " + COP_yojukturucu+"
ss+=" COP buharl aktér éot¢"kWibarnot = " + COP_evap_c
ss+=" COP yojukturucu carnon;, = " + COP_yojuktur
ss+=" hl kompres®°rW\wngiriki = "+h[1] +" kJ/ kg
ss+=" T1 kompres®°r ognriki = "+T[1] +" derece C
ss+=" P1 kompres®°r\ngiriki = "+P[1] +" kPa

ss+=" s1 kompHd]leskykgkngi ri ki = "

Ss+= x1 kompres®r giri#an;, = "+x[1 +" kgvapor/ kgt
sSs+= h2 kompres®r\n"giriki = "+h[ 2 +" kJ/ kg

sSs+= T2 kompres©°r -\kéke = "+T[2] +" derece C
sSs+= P2 kompres®°r\n-ékéexké = "+P[2] +" kPa

sSs+= s 2 k o mpsp2lerskI/kgkn; e k ek e = "

Ss+= X2 kompres®°r -ékewWkm = +x[ 2] +" kgvapor/ kgt
if('supercritical)

{

Ss += h5 kompres®°r\n"giricki = +h[ 5] +" kJ/ kg

Ss+= T5 yojukturucu ®tHhymuk = "+T[5] + derece C
Ss+= P5 yojukturucutndoymuk = +P[ 5] + k Pa

ss+2 s5 yojukturucu dWmymuk = +s[ 5] +" kJ/kgKkK
ss+=" x5 yoJukturucu doymwk = "+x[5] +" kgvapor/k
SS+= hé kompresor\n"giriki = +h[ 6] +" kJ/ kg

sSs+= T6 yojukturucu thhymuck "+T[6] +" derece C
sSs+= P6 yojukturucwmdoymuk = "+P[6] +' k Pa

sSs+= s6 yojukturucuWgdoymuk = "+s[6] +" kJ/ kgkK
sSs+= X6 yojukturucu doymwk = "+x[6] +" kgvapor/k
}

Ss+= h3 turbineWwiriki = "+h[3] +" kJ/lkg

Ss+= T3 turbine gWnriki = "+T[3] +" derece C
Ss+= P3 turbinewngiriki = "+P[3] +" kPa

Ss += s3 turbine \gjriki = "+s[3] +" kJ/kgKk

Ss += x3 turbine girikwn,= "+x[3] +" kgvapor/ kgtot
Ss += h4 turbine \nékékée = "+h[4] +" kJ/l kg

ss+=" T4 turbine -Wwkéké = "+T[4] +" derece C
ss+=" s4 turbine Wekékeée = "+s[4] +" kJI/ kgKk

ss+2 x4 turbine -ékéké WwW;,"+x[4] +" kgvapor/kgtotal
return ss;

}

public double[][] TS(double ti)

{

double a[][]=new double[2][10000];
double tc=b.r.Tc;

double dt=(te1.0)/100.0;

int i=0;

double t;

for(t=ti;t<=tc;t+=dt)

{double al[]=b.property("tx",0.0);
a[1]fil=t;

a[o]fil=a1[5];

i++;

}

double a3[]=b.property("tx",tc,1.0);
a[1]fi]=t;

a[0][i]=a3[5];

i++;
for(t=tc;t>=ti;t-=dt)

{double a2[]=b.property("tx",t,1.0);
a[1]fil=t;

a[o][il=a2[5];

i++;
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}

int n=i;

double b[][]J=new double[2][n];
for(i=0;i<n;i++) {b[0][i]=a[0][i];b[1][l1=al1][i];}
return b;

}

public double[][] line(double P1,double P2,double hi,double ho,int n)
{

double TT1[]=new double[n];
double ss1[]=new double[n];
double aa[];

double p,h;

for(int i=0;i<n;i++)
{p=P1+i*(P2-P1)/(n1);
h=hi+i*(ho-hi)/(n-1);
aa=b.property("ph",p,h);
TT1[i]=aa[1];

sslfi]=aa[5];

}

double a[][]={TT1,ss1};

return a;

}

public double(][] linel(double T1,double T2,double Pi,double Po,int n)
{

double TT1[]=new double[n];
double ss1[]=new double[n];
double aa[];

double P;

for(int i=0;i<n;i++)
{TTA[]=T1+*(T2 -T1)/(n+1);
P=Pi+i*(Po-Pi)/(n-1);
aa=b.property("tp", TT1[i],P);
ssl[i]=aa[5];

}

double a[][]={TT1,ss1};

return a;

}

public void plot(double ti)

{

Plot pp=new Plot(TS(ti));

double a[][l=line(P[3],P[4],hB],h[4],15);

double tt[]=a[0];

double ss[]=a[1];
pp.addData(ss,tt);

double b[][]=new double[2][15];

double c[][J;

if(lsupercritical)

{ c=line1(T[2],T[5],P[2],P[5],13);
for(int i=0;i<c[0].length;i++)
{blO][i]=clO][i];b[L][]=c[2][i];}

b[O][13]=T[6];b[1][13]=s[6];
b[O][14]=T[3];b[1][14]=s[3];

}

else

{c=line1(T[2],T[3],P[2],P[3],15);b=c;}

tt=b[0];

ss=b[1];

pp.addData(ss,tt);

double t1[]=new double[4];

double s1[]=new double[4];

t1[0]=T[4];t1[1]=T[O];t1[2]=T[1];t1[3]=T[2];

s1[0]=s[4];s1[1]=s[0];s1[2]=s[1];s1[3]=s[2];
pp.addData(s1,tl1);

double t2[]=new double[2];

double s2[J=new double[2];




t2[0]=T[1];t2[1]=T[7];

s2[0]=s[1];s2[1]=s[7];

pp.addData(s2,t2,1);

pp.setPlabel("Ideal refrigeration cycle 1 refrigeration R134a ");
pp.setYlabel("T, degree C");

pp.setXlabel("s entropy kJ/kgK");

pp.plot();

}

}

import javax.swing.*;

public class ref_cycle3testT

{

public static void main(String arg[])

{

doubl e m=50/745.25928; /'l kgl/s -evrim R134a debisi
double P2=1250.0; [/ / kPa t¢rbin girik basénce

double P1=200.0 ; /1 kPa t¢rbin -ékék basénceé

double dT1i=10.0; //degree C
double eta_isentli=0.9;
double dT6i=5.0; //degree C
double dPevapli=5.0; //kPa
double dPevap2i=5.0; //kPa
double dPcond1i=5.0; //kPa
double dPcnd2i=5.0; //kPa
double dPcond3i=5.0; //kPa
double dhi=2.0; //kJ/kgK
ref_cycle3T r=new ref_cycle3T("R134a",m,dT1i,P1,eta_isentli,P2,dT6i,dPevapli,dPevap2i,dPcondli,dPcond2i,dPcond3i,dhi);
System.out.println(r.toString());
r.plot(-30.0);

---------- Capture Output---------

> "C:\javabin\java.exe" ref_cycle3testT

nokta = 0 T=10.713921678933641P=195.0h=392.47237342248235s=1.7345884600435544x=1.0
nokta = 1 T=0.7139216789336409P=200.0h=400.58952866027346s=1.7631762691950033x=2.0
nokta = 7 T=63.537161487099P=1250.0h=440.7613114876169s=1.7631762691950033x=0.0

R134a sojutkan -evrimi 3

kompres®°r iki = 2.9946164677482345 kW

isentropic kompres®°r iki = 2.695154820973411 kW
yojukturucu heat -ékéké = 12.412532218649785 kW
buharl akt ér & c B426142%02IM ri ki = 9. 283

COP buharl akteéereécé = 3.100141324182089 kW

COP yojukturucu 4.144948894902471 kW

COP buharl akteéeréce carnot = 3.990344898354031 kWwW
COP yojukturucu carnot = 4.990344898354031 kW
hl kompres©°r giriki = 400.58952866027346 kJ/ kg

Tl kompr e s0.7139216789336409 derece C

P1 kompres®r giri«ki = 200.0 kPa

sl kompres®r giric«ki = 1.7631762691950033 kJ/ kgKk
x1 kompres®°r giriki = 2.0 kgvapor/kgtotal

h2 kompres®°r giriki = 445.2248429128773 kJ/ kg

T2 kompres®r - @838x dereeceC67. 5598955

P2 kompres®°r -ékéeké = 1250.0 kPa

s2 kompres©°r -ékékée = 1.7763586400487221 kJ/ kgk
X2 kompres®°r -ékékée = 1.1435914281628234 kgvapor/ kgtotal
h5 kompres®r giricki = 422.98465471180526 kJ/ kg

T5 yojukturucu doymuk € 47.71824296880384 derece
P5 yojukturucu doymuk = 1245.0 kPa

s5 yojukturucu doymuk = 1.709402795937088 kJ/ kgk
x5 yojukturucu doymuk = 0.0 kgvapor/ kgtotal

hé kompres®r giricki = 268.13803320986443 kJ/ kg

T6 yoJjukturucu doymuk = 47.56008650804041 derece C




bi

k ul

P6 yojJukt «kr 'rc Ll 2didy Mu k Pa
s6 yojukturucu doymuk = 1.2268885030779424 kJ/ kgkK
X6 yojukturucu doymuk = 0.0 kgvapor/ kgtotal
h3 turbine giri«ki = 260.2137464279225 kJ/ kg
T3 turbine giricki = 42.56008650804041 derece C
P3 turbine girik«ki = 1235.0 kPa
s 3 t ur b=ili2@1968084810%3D kJ/kgK
x3 turbine giriki = 0.0 kgvapor/kgtotal
h4 turbine -ékéké = 262.2137464279225 kJ/ kg
T4 tur bi-hle36482927ZR9O77 derece C
s4 turbine -ékéké = 1.2393954627972106 kJ/ kgkK
x4 turbine -ékéké = 0.0 kgvapor/kgtotal
sogutma gevrimi 3 sogutkan R134a
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Ayérma odaséndaki enerji dengesi

mh, = mxh +m(1- X)h, (5.2.8)

Kar é K

ma

prosesi

mxh +m(1- X)h, =mh, (5.2.9)

heh
hy- by
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(4.2.10)
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W =m(- x)(h,- h) (52.11)

W, =m(h, - hy)  (52.12)

W =W, +W, (5.2.13)

Buharl akt érecée ésée transferi

Q =m(l- x)(h, - h,) (52.14)

Yojukturucu ésé transferi

Q, =m(h - hy) (52.15)

public class ref_cycledT
{
/'/'] R134 ideal carnot sojutma -evri mi
/'l so] uw ksamj wt=knen ( " R134a") ;

// double a[]=b.property("tp",30.0,1.01325);

/l--String s dejeft-eri ve anlamlareée
/1 t°wvzgs. @ c alkalcd km
/1 tbmps®dhcak!| ék
/1 temthalpyé c a k | € k
/1 tu=shealliék
/1 terdreps é ca k | ék

/I 't x =s édaoyggunlulederecesi
PDrghhsbaei m e
-pé chkis&ln -
-pnthapb a s é n -
-pu=bansépti
-pngopib as é n -
-gueltibasén -
vp=Baggh- haci m
vt =f&aggl!| éhkaci m

/[----- ekt ée def-erleri

/'l r[0] P basén- kPa

/'l r[1] t sécakléek derece C
Il r[2] v ©°zgg¢l hacim m~r3/ kg

1/ 1[3] h enthapi KJ/kg

/'l r[4] u i- enerji KJ/ kg
1/ 1[5] s entropi KJ/kgK

/1 1[6] x doygunluk derecesi kg buhar/kg toplam

/'l r[7] ro yojunluk kg/ m~3

double T[J;

double P[J;

double h[J;

double sJ;

double x]J;

boolean supercritical=false;

String refismi; /[//sojutkan i smi

double Tc,Pc;

doubl e COP_yojukturucu, COP_buharl aktérécée, COP_evap_carnot, COP_|
double m;//kg/s sojutkan debi si

doubleWp 1, Wp2; // compres®r i Ki

double Wpli,Wp2i;//izentropik kompres®°r iKki

double Wp;//net kompres®r i«xi

doubl e dPevapl;// buharl aktérécé basén- d¢kegmg doymuk regi on
doubl e dPevap2;// buharl aktérécé basén- d¢k¢egmg kézgén buhar r
doubl e dPcomptg/ babehardakigég doymuk region

doubl e dPcondl;// yojukturucu basén- d¢k¢egmeg kézgén buhar regi
doubl e dPcond2;// yojukturucu basén- d¢k¢egmg doymuk region
double dPcond3;// yojukturucu basén- d¢kegmg SEé€veée region

double etaisent2,etaisent6; //izentropik ééficies of turbines

double dhl, dh2; /'l genlekme vanasé enthalpy chenge (heat
double dT1,dT7;

double eta_isent; [/ izentropik verim komprese©r

doubl e Qbuharl aktérécé, Qyojukturucu; [/ /yojukturucu ve buharl a




refrigerantEN b;

doube c1[][];

double c3[][];

public ref_cycle4T(String refismii,double mi,double dT1i,double P1, double P2,double etaisent2i,double P6,double etaibentbi,d,
double dPevapli,double dPevap2i,double dPcompli,double dPcond1li,double dPcond2i,doub,dBableddhli,double dh2i)

{

m=mi;

refismi=refismii; /'/ sojutkan i smi

dPevapl=dPevapli; /'l buharl aktérécé basén- d¢k¢gmg doymuk r e
dPevap2=dPevap2i; /'l buharl aktérécé basén- d¢k¢egmg kézgén bu
dPcompl=dPcompl; /'/ kompresor 1 -ékék valve
dcondl=dPcond1li ; /'/ yojukturucu basén- d¢k¢gmg kézgén buhar
dPcond2=dPcond2i ; /'/ yojukturucu basén- d¢k¢gmg doymuk regio
dPcond3=dPcond3i ; /'l yojukturucu basén- d¢k¢gmg SE€veé region
dhl=dh1li; dh2=dhnid;aki/ /engenlpdk e kKgampd £&sé transferi)

dT1=dT1j;

dT7=dT7i;

etaisent2=etaisent2i;
etaisent6=etaisent6i;

b=new refrigerantEN(refismi);

T=new double[14];

P=new double[14];

h=new double[14];

s=new double[14];

x=new double[14];

Tc=b.r.Tc;//critical temperature deee C
Pc=b.r.Pc;//critical pressure kPa
P[1]=P1;// kompresor giri«ki

P[2]=P2;// kompresor -ékékeé, buharl aktérécé kézgén buhar -ékeéeke
PO]=PXd Pevapl; [/ /buharl aktérécé doymuk -ékeéek(x=1) pressure
P[4]=P[0}d Pevap2;// buharl aktérécé doymuk giri«ki pressur e
P[51=H2]-d Pcompl1; // karéktérma -ékék baséncée

P[ 9] =P[5];//flash tank doymuk buhar -é&kécx
P[8]=P[5];//flash tank giri«ki

P[3]=P[5];//flash tank doymuk sévé -ékécx
P[6]=P6;//yojukturucu giri« i

P[12]=P[6];//1 12=6i izentropik kompresor -ékék noktaseé
P[10]=P[6}dPcondl // yojukturucu -ékéek séevée state)

P[13]=P[10}d Pcond2; // yojukturucu doymuk sévé noktaseé

P[7]=P[13}d Pcond3; // yoJukturucu -éeékeék (seve)
cl=new double[2][20];

c3=new double[2][20];

}

public void cycle()

{

/'l kompresor doymuk séveé noktaseée O
double al[]b.property("px",P[0],1.0);

T[0]=al[1];

h[0]=a1[3];

s[0]=al[5];

x[0]=al[6];

/'l kompresor giriki, buharlakxtéerécé -ékék noktaseée 1
T[1]=T[0]+dT1;

al=b.property("tp", T[1],P[1]);

h[1]=a1[3];

s[1]=al[5];

x[1]=al[6];

/'l izentropik kompresor -ékék noktasé 11 (2i)
S[11]=s[1];

P[11]=P[2];

al=b.property("ps",P[11],s[11]);

h[11]=al[3];

T[11]=al[1];

h[2]=h[1]+(h[11}-h[1])/etaisent2;

/'l kompresor 1 -ékék noktaseée 2




al=b.property("ph",P[2],h[2]);

s[2]=al[5];

T[2]=al[1];

/'l noktasé 10 yojukturucu doymuk buhar noktaseé
X[10]=1.0;

al=b.property("px",P[10],x[10]);

T[10]=al[1];

h[10]=al[3];

s[10]=al[5];

/'l noktasé 13 yojukturucu doymuk sévé noktasé
x[13]=0.0;

al=b.property("px",P[13],x[13]);

T[13]=al[1];

h[13]=al[3];

s[13]=al[5];

T[7]=T[13]-dT7;

/'l noktasé 7 yojukturucu -ékecx
if(T[7]==T[13] && P[7]==P[13])
{h[7]=h[13];T[7]=T([13];s[7]=s[13];x[7]=x[13];

}

else

{

al=b.property("tp",T[7],P[7]);

h[7]=al[3];

s[7]=al[5];

X[7]=al[6];

}

/I noktasé 3 ayrékma odasé doymuk seéveéeé
X[3]=0.0;

al=b.property("px",P[3],X[3]);

T[3]=al[1];

h[3]=a1p];

s[3]=al[5];

x[3]=al[6];

/I noktasé 4 ayrékma odasé doymuk séveéeé
h[4]=h[3]-dh2;

al=b.property("ph",P[4],h[4]);

T[4]=al[1];

h[4]=a1[3];

s[4]=al[5];

x[4]=al[6];

/I noktasé 9 ayrékma odasé doymuk buhar
x[9]=1.0;

al=b.property("px",P[9],X[9]);

T[9]=al[1];

h[9]=a1[3];

s[9]=al[5];

/'l nokta 8 ayrékma odasé
h[8]=h[7]+dh2;

al=b.property("ph",P[8],h[8]);

T[8]=al[1];

s[8]=al[5];

x[8]=al[6];

/'/ nokta 5 kompresor 2 giriki noktaseéeé
h[5]=x[8]*h[9]+(1.0-x[8])*h[2];

al=b.property("ph",P[5],h[5]);

T[5]=al[1];

s[5]=al[5];

/Inokta 12 izentropik kompresor2 output

s[12]=s[5];

P[12]=P[6];

al=b.property("ps",P[12],s[12]);

h[12]=al[3];

T[12]=al[1];

h[6]=h[5]+(h[12}-h[5])/etaisent6;

al=b.property("ph",P[6],h[6]);




T[6]=al[1];

s[6]=al[5];

x[6]=al[6];

/I isentropik kompresor 1

Wpli=m¥(1.0-x[8])*(h[11]-h[1]);

/lkompresor 1

Wpl=m*(1.0x[8])*(h[2] -h[1]);

Wp=Wpl+Wp2;

/I isentropik kompresor 2

Wp2i=m*(h[12]-h[5]);

/lkompresor 2

Wp2=m*(h[6]-h[5]);

Qbuhar |l ack t->gsi)yéplerAmp* (1. 0

Qvyojuktur ulfi)7m* ( h[ 6]

COP_buharl aktéréecé=Qbuharl akteérécel/ Wp;
COP_yojukturucu_car AT, =( T[ 6] +273.15)/ (T[ 6]
COP_yojukturucu=Qyojukturucul/ Wp;
COP_evap_carnot=(T[0]+273.15)/(T{8]0]);

}

public String toSting()

{

cycle();

String ss="two stage ffl;ash noktasé refrigeration cycle
ss+="buharl akma; orané : " +x[8]+"

ss+=" kompresor Iniki = "+Wpl+" kW

ss+=" kompresor iki = "+Wp2+" kW

ss+=" total kompftm&sor iki = "+Wp+" kW

ss+="izentropik kompresr 1 i K =\n"" +Wpli +" kW

ss+=" izentropi k kommhesor 2 iki = "+Wp2i+" kW

ss+=" total izentropik kownpresor iki = "+(Wpli+Wp2i)+" kW
ss+=" yoJjukturucu iWl; = "+Qyojukturucu+" kW

ss+=" buharl aktérécé ésw girdisi = "+Qbuharl aktérécée+" kW
ss+="COP buharl|l akteéerécé \ns " + COP_buharlakteéeréce+" kW
ss+=" COP yojukturucu \n, = " + COP_yojukturucu+" kW
ss+=" COP buharl aktéreceée \hbarnot = " + COP_evap_carnot+" kW
ss+=" COP yojukturucu carnon; = " + COP_yojukturucu_carnot+"
sst="hlk ompresor 1 gi r\Wnki = "+h[1] +" kJ/ kg

ss+=" T1 kompresor 1\ngiri«ki = "+T[1] +" derece C

ss+=" P1 kompresor \n, giri«ki = "+P[1] +" kPa

ss+=" s1 kompresor W;giriki = "+s[1] +" kJ/ kgkK

ss+=" x1 kompresor 1 girinki = "+x[1] +" kgvapor/ kgtotal"+"
Ss += h2 kompresor \n; -ékék = "+h[2] +' kJ/ kg

Ss += T2 kompresor 1\2n: ékéek = "+T[2] +" derece C

Ss += P2 kompresor\nl -ékék = "+P[2 +" kPa

Ss += s2 kompresor \Ww; -ékék = "+s][2 +" kJ/ kgKkK

Ss += x2 kompresor 1 -eéeXxWwk = "+x[ 2 +" kgvapor/ kgtotal™
ss+=" h5 kompresor \@®; giriki = "+h[5] +" kJ/ kg

ss+=" T5 kompresor 2\Wngiri«ki = "+T[5] +" derece C

ss+=" P5 kompresor \n2 giri«kKi = "+P[5] +" kPa

ss+=" s5 kompresor W@ giri«ki = "+s[5] +" kJ/kgk

ss+=" x5 kompresor a/kgwptal'+ink i = "+x[ 5] +" kgvap

ss+=" h6 kompresor \n;, -ékék = "+h[6] +" kJ/ kg

Ss+= T6 kompresor 2Wn: ékéek = "+T[6 +" derece C

Ss+= P6 kompresor\n2 -ékék = "+P[6] + k Pa

Ss+= s6 kompresor 8 -ékéek = "+s + kJ/ kgkK

Ss+= X6 kompr es agvap@/kgto@dlka'xk = " +x +

Ss+= h8 ayrékma odwsé input = "+h[3] +" kJ/ kg

ss+=" T8 ayrékma odasw; i nput = "+T[3] +" derece C

ss+=" P8 ayrékma odwa'sé input = "+P[3] +" kPa

ss+=" s8 ayrékma odam;é input = "+s[3] +" kJ/ kgkK




ss+=" x8 angput& krid +" agvapa/kgtotal"~h";

ss+=" h4 genl-eumer vantaseece k@kr i Ki
ss+=" T4 genl-bumer varntbeeéeecekguri ki
ss+=" P4 genl-eumar vantnséggeéel@&mdikr i Ki
Ss+= s4 genllekmer lvamtasréée ¢ & kgnikr i Ki
ss+=" x4 genl-eumar vantseéce@k@gikr i ki\n"
return ss;

}

public double[][] TS(double ti)

{

double a[][]J=new double[2][10@0];

double tc=b.r.Tc;

double dt=(te1.0)/100.0;

int i=0;

double t;

for(t=ti;t<=tc;t+=dt)

{double al[]=b.property("tx",t,0.0);

a[1][il=t;

a[0][i]=a1[5];

i++;

}

double a3[]=b.property("tx",tc,1.0);

a[1][il=t;

a[o][il=a3[5];

i++;

for(t=tc;t>=ti;t-=dt)

{double a2[]=b.property("tx",t,1.0);

a[1]fl=t;

a[o][il=a2[5];

i++;

}

int n=i;

double b[][]=new double[2][n];

for(i=0;i<n;i++) {b[0][i]=a[0][i];b[1][i]=a[1][i];}

return b;

}

public double[][] line(double P1,double P2,double hi,double ho,int n)
{

doubleTT1[]=new double[n];

double ss1[]=new double[n];

double aa[];

double p,h;

for(int i=0;i<n;i++)

{p=P1+i*(P2-P1)/(n1);

h=hi+i*(ho-hi)/(n-1);

aa=b.property("ph",p,h);

TT1[i]=aa[1];

ssli]=aa[5];

}

double a[][]={TT1,ss1};

return a;

}

public double[][] linel(double T1,double T2,double Pi,double Po,int n)
{

double TT1[]=new double[n];
double ss1[]=new double[n];
double aaf];

double P;

double x=1.0;
aa=b.property("tx",T1,x);
TT1[0]=T1,;

ss1[0]=aa[5];

for(int i=1;i<n;i++)
{TTL[i]=T21+i*(T2 -T1)/(n-1);

"+h[ 4]
"+ T[ 4]
"+P[ 4]

"as[4]

Cax[ 4]

+ +

+ "

kJ/ kg
derece C

kJ/ kgK
kgvapor/ kgtot al




P=Pi+i*(Po-Pi)/(n-1);
aa=b.property("tp", TT1[i],P);
ssl[i]=aa[5];

}

double a[][]={TT1,ss1};
Text.printT(a);

return a;

}

public void plot(double ti)

{

Plot pp=new Plot(TS(ti));

/lenthalpy line

double a34[][]=line(P[3],P[4],h[3],h[4],15);
double a78[][]=line(F7],P[8],h[7],h[7],15);
double tt[]=a34[0];

double ss[]=a34[1];

pp.addData(ss,tt);

tt=a78[0];
ss=a78[1];
pp.addData(ss,tt);

double a10[][]=line1(T[0],T[1],P[O],P[1],15);
tt=a10[0];

ss=al0[1];

pp.addData(ss,tt);

double a92[][]=line1(T[9],T[2]P[9],P[2],16);
tt=a92[0];
ss=a92[1];
pp.addData(ss,tt);
double a10_6[][]=line1(T[10],T[6],P[10],P[6],16);
tt=a10_6[0];
ss=al0_6[1];
pp.addData(ss,tt);
double tt1[]={T[10], T[13],T[7]};
double ss1[]={s[10],s[13],s[7]};
pp.addData(ss1,ttl1);
double tt2[1={T[4], T[O]};
double ss2[]={s[4],s[0]};
pp.addData(ss2,tt2);
double tt3[]={T[9], T[3]};
double ss3[]={s[9],s[3]};
pp.addData(ss3,tt3);
double tt4[]={T[1],T[2]};
double ss4[]={s[1],s[2]};
pp.addData(ss4,tt4);
double tt5[]={T[5],T[6]};
double ss5[]={s[5],s[6]};
pp.addData(ss5,tt5);
pp.addData(ss4,tt4);
double tt6[1={T[1],T[11]};
double ss6[]={s[1],s[11]};
pp.addData(ss6,tt6,1);
double tt7[1={T[5],T[12]};
double ss7[]={s[5],s[12]};
pp.addData(ss7,tt7,1);
pp. setPl abdh(&agr Emrthamel i sojutma -evri mi sojutkan :"+refismi)
pp.setYlabel("T, derece C");
pp.setXlabel("s entropi kJ/kgK");
pp.plot();
}
}




import javax.swing.*;

public class ref_cycle4testT

{

public static double Pres(String refrigerant,double T)
{refrigerantEN r=new refrigerantEN(refrigerant);
double a[]=r.property("tx",T,0.0);

double P1=a[0];

return P1;

}

public static void main(String arg[])

{

double m=1.0; /'l kgl/s -evrim R134a debisi

String refrigerant="R134a";

refrigerantEN r=new refrigerantEN(refrigmnt);
double P1=Pres(refrigeras§,0);

double P2=Pres(refrigerant,15.0);

double P6=Pres(refrigerant,45.0);

double dT1i=10.0; //degree C

double etaisent2i=0.8;

double etaisent6i=0.8;

double dT7i=3.0; //degree C

double dPevap1li=5.0;

double dPevap2i=5.0;

double dPcompli=5.0;

double dPcond1i=5.0;

double dPcond2i=5.0;

double dPcond3i=5.0;

double dh1i=1.0;

double dh2i=1.0;

ref_cycledT re=new ref_cycle4T("R134a",m,dT1i,P1,P2,etaisent2i,P6,etaisent6i,dT7i,
dPevapli,dPevap2i,dPcompli,dPcondli,dPcond2i,dPcondi3ifi);
re.cycle();

System.out.println(re.toString());
re.plot¢10.0);

—————————— Capture Output---------

> "C:\javabin\java.exe" ref_cycle4testT

two stage flash noktasé refrigeration cycle
buharl akma orané : 0.21085196615233992

kompresor1l iKi 14.826316597366656 kW

kompresor2 iKi = 24.06248085100617 kW

tot al kompresor i Ki = 38.88879744837283 kW
izentropi k kompresor W iKki = 11.861053277893324 Kk
izentropi k kompresor 2 iKi = 19.249984680804914 kW
tot al izentropi k kompresor i Ki = 31.11103795869824 kW
yoJukturucu ikKi = 184.61059903816306 kW

buharl aktérécé ésé girdisi = 145.51094962363788 kW
COP buharl akteéréce = 3.7417189311860892 kW
COPy§ ukturucu = 4.74714085163586 kW

COP buharl akteéréce carnot = 3.818621104617835 kW
COP yojukturucu carnot = 4.818621104617835 kW

hl kompresor 1 giriki = 403.8899286096781 kJ/ kg

Tl kompresor 1 girix«ki = 4.452288435826651 derece C
P1 kompresor 1 girk i = 243.39 kPa

sl kompresor 1 giri«ki = 1.7601850896021525 kJ/ kgKk
x1 kompresor 1 girik«ki = 2.0 kgvapor/kgtotal

h2 kompresor 1 -ékék = 422.67767940096854 kJ/ kg

T2 kompresor 1 -ékék = 31.356987836072225 derece C
P2 kompresor 1 -ékkPa = 488.7799999999999

s2 kompresor 1 -ékék = 1.7726060681496862 kJ/ kgk
X2 kompresor 1 -ékék = 0.0 kgvapor/ kgtotal

h5 kompresor 2 giri«ki = 419.435265464414 kJ/ kg

T5 kompresor 2 girik«ki = 27.93017810803139 derece C




P5 kompresor 2 giri«ki = 488.7799999999999 kPa

sSkomp esor 2 giri«ki = 1.7618975967688222 kJ/ kgk

x5 kompresor 2 girik«ki = 0.0 kgvapor/ kgtot al

hé kompresor 2 -éekék = 443.49774631542016 kJ/ kg

T6 kompresor 2 -ékéek = 64.53053948624293 derece C

P6 kompresor 2 -ékék = 1161.01 kPa

s6 kompresor 62236089k25kJkgk 1. 77624

x6 kompresor 2 -ékék = 1.1369546373837682 kgvapor/kgtotal
h8 ayrékma odasé input = 220.5 kJ/kg

T8 ayrékma odasé input = 14.999999999999995 derece C

P8 ayrékma odasé input = 488.7799999999999 kPa

s8 ayrékma odasgk input = 1.0726 kJ/ Kk

x8 ayrékma odasé input = 0.0 kgvapor/ kgtotal

h4 genl ekméduhardakt-egleew giri ki = 219.5 kJ/ kg

T4 genl ek meb uvharmrd saé t -6A0&E0R861%911878 deréce G

P4 genl ekmé uhanrd a&t-éaleecr gi ri ki = 233.39 kPa

sd@enl ek me vbaunhaasrél a-kétkeerké cé gi ri Ki = 1.0741357660531674 kJ/ kgKk
x4 genl ekméduhamda&t-eagleerw giri ki = 0.135879209555772 kgvapor/ Kk

60KKLKMLENDKRME SKSTEMLERKNKN SOJUTMA

G¥Z ¥N| NE ALI NMASI

¢ EVRKMK K|
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kekil 6.1.1 Neml:i i - havanén neminin alénép tekrar
Taze hava i htiyacénén ol madéjré | dauremml agrodae, afkar
ger -ekl exkir.
Neml i K- Hava
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Proses denklemleri:

|l sé& geri kazanemée (ideal dur um)
0 a Q Q0 a M 1M
Yojukturucu (kondenser)

0 4h a Q 1Q a Q 10
Buharl akt éreéecé (evaporat?©°or)

0 A a Q Q a Q 10

|l sé dejiktirici (eseéetéece)

U] s h a Q 1Q

Burada neml havanén entalpilerinin toplam entalopi
import javax.swing.*;

public class nemli_ic_hava

{

public static void main(String arg[])

{ doubl e mr=1. 0;R134adebisi /'l kgls -evrim

double P2=1300.0; /1 kPa turbin girik basénceée
double P1=400.0 ; I kPa turbin -ékék basénce
double dT1i=20.0; // degree C

double eta_isentli=0.8;

double dT6i=10.0; /l degree C

double dPevapli=10.0; kiPa

double dPevap2i=10.0; // kPa

double dPcond1i=10.0;  // kPa

double dPcond2i=10.0;  // kPa

double dPcond3i=10.0;  // kPa

double dhi=0.0; 11 kJlkgK

ref_cycle3c r=new ref_cycle3c("R134a",mr,dT1i,P1,eta_isentli,P2,dT6i,dPevagilapRi,dPcondli,dPcond2i,dPcond3i,dhi);
IIr.cycle();

System.out.printin(""+r);

String ss=" refrigeration cycle per kg/s of refrigerant";
ss+=" compressor work = "+r.Wp+" KW'

ss+=" condenser heat output = "+r.Qcondenser+ihkKW
ss+=" evaporator heatpaot = "+r.Qevaporator+" kW";
ss+=" COP evaporator ="+ r.COP_evaporator+tkW
/I wet air process

wetair wa=new wetair();

double ma=1.0;// kg/s

double p=1.01325;// bar

double t1=32.0;// derece C

double rh1=0.7;

double a[]=wa.property("tdb_rh%irh1,p);
double h1=a[8];

double wl=a[5];

double twb1=a[14];

double t2=28.0;// derece C
double w2=w1;
a=wa.property("tdb_w",t2,w2,p);
double h2=a[8];

double rh2=a[5];

double twh2=a[14];

double w2a=wl1;

double rh2a=1.0;
a=wa.property("w_rh",w2a,rh2a,p);
double t2a=a[1];// derece C
double twb2a=a[14];

double h2a=a[8];

double t7=22.0;// derece C




double rh7=0.45;
a=wa.property(“tdb_rh",t7,rh7,p);
double h7=a[8];

double w7=a[5];

double twb7=a[14];

double w3=w7;

double rh3=1.0;
a=wa.property("w_rh",w3,rhg);
double t3=a[1];

double h3=a[8];

double twb3=a[14];

double Q12=ma*(hh2);
double Q23=ma*(hzh3);
double Q34=Q12;

double w4=w3;

double h4=h3+Q34;
a=wa.property("w_h",w4,h4,p);
double t4=a[1];

double rh4=a[6];

double twb4=a[14];

double mratio=Q23/Qevaporator;

double Q45=r.Qcondenser*mratio;

double Q35=Q34+Q45;

double Qcooling=ma*(hh3);

double Qheating=ma*(hfi3);

double dm=ma*(w2n3);

ss+="m="+ma+" kg/";

ss+="T1="+t1+" derece C h1="+h1+" kJ/kg \tO0D8'+"1 ="+rh1*100+" % w1l = "+wl+" twb1l =ttwb1+" derece &";
ss+="T2="+t2+" derece C h2="+h2+" kJ/kg \t00D8'+"2 ="+rh2*100+" % w2 = "+w2+" twb2 = "+twb2+" derecénC
ss+="T2a="+t2a+" derece C h2a="+h2a+" kJ/kg\uB0D8'+"2a ="+rh2a*100+" % w2a = "+w2a+" twb2 = "+twb2a+" derete'C
ss+2T3="+t3+" derece C h1="+h3+" kJ/kg #00D8'+"3 ="+rh3*100+" % w3 = "+w3+" twb3 = "+twb3+" derecénC
ss+="T4="+t4+" derece C h4="+h4+" kJ/kg \tO0D8'+"4 ="+rh4*100+" % w4 = "+w4+" twb3 = "+twb4+" derecénC

ss+="istenen - &kdace MhdXK+h7t'skd/kg T\d08D8'+"7 F'+H7*10D+" % w7 = "+w7+" twbh7 = "+twb7+" derecénC
ss+="Q12 ésé geri\Wnkazaném = "+Q12+" kW
ss+="Q23 = "+Q23+" kWh";

ss+="Q34 ésé geri\Wnwkazaném = "+Q34+" kW
ss+="Q45 = "+Q45+" kWh";

ss+="Q35 méwvc Ut Q8MB,an &

ss+="Qsojutma =\nY +Qcooling+" kW
ss+="Qésétma ihtiwacé= "+Qheating+" kW
ss+="yojukan su debisi dm = "+dm+" kg/s";
System.out.println(ss);

1

—————————— Capture Output---------

> "E:\co\javabin\javaw.exe" nemli_ic_hava
Wp=33.84915989739056
Qevaporator=166.9068039866325
Qcondenser=200.79171997637155

R134a ideal refrigeration cycle 2

compressor work = 33.884915989739056 kW
condenser heat output = 200.79171997637155 kW
evaporator heat input = 166.9068039866325 kW
COP evaporar =4.925696260754337 kW

COP condenser =5.925696260754337 kW
COP evaporator carnot = 6.095479649914876 kW
COP condenser carnot = 7.095479649914875 kW
h1l compressor input = 421.54556822972273 kJ/kg
T1 compressor input = 28.1812702047089&R:de C
P1 compressor input = 400.0 kPa

s1 compressor input = 1.783732015025876 kJ/kgK




x1 compressor input = 2.0 kgvapor/kgtotal

h2 compressor input = 455.4304842194618 kJ/kg

T2 compressor output = 77.61647260242621 derece C
P2 compressor output =300.0 kPa

s2 compressor output = 1.8032245698402976 kJ/kgK
X2 compressor output = 1.2111415619500265 kgvapor/kgtotal
h5 compressor input = 423.12512772830735 kJ/kg

T5 condenser saturation = 49.15068597896759 derece C
P5 condenser saturation = 129RFAa

s5 condenser saturation = 1.7075775078936113 kJ/kgK
x5 condenser saturation = 0.0 kgvapor/kgtotal

h6 compressor input = 269.8285888516348 kJ/kg

T6 condenser saturation = 48.8429472135294 derece C
P6 condenser saturation = 1280.0 kPa

s6 condengesaturation = 1.2320013360200879 kJ/kgK
X6 condenser saturation = 0.0 kgvapor/kgtotal

h3 turbine input = 254.63876424309024 kJ/kg

T3 turbine input = 38.8429472135294 derece C

P3 turbine input = 1270.0 kPa

s3 turbine input = 1.1841076566237554 kJ/kgK

x3 turbine input = 0.0 kgvapor/kgtotal

h4 turbine output = 254.63876424309024 kJ/kg

T4 turbine output = 7.417001187131379 derece C

s4 turbine output = 1.1949576186597075 kJ/kgK

x4 turbine output = 0.0 kgvapor/kgtotal

refrigeration cycle per kg/s o&frigerant compressor work = 33.884915989739056 kW
condenser heat output = 200.79171997637155 kW

evaporator heat input = 166.9068039866325 kW

COP evaporator =4.925696260754337 kW

m=1.0 kg/s

T1=32.0 derece C h1=86. 255 06D.625121030626969136 Iwhk=27.324434247 Z191870deré6e Qv 1
T2=28.0 derece C h2=82.07442696648471 kJ/ kg 12 =2.1141039&E690
T2a=25.838604404391482 derece C O Xav2ar-9.0281470396263D91962veh2 -225.8386D4464891425 d&
C

T3=9.537215805487394 derece C h1=28.189043306768507 kJ/ kg celL3 =
T4=13.645028857096218 derece C h4=32.3696428677744kJkg =76 . 1954097534043 % w4 = 0.007391]
derece C

istenen -ékék noktasé T7=22.0 derece C h7=40.870531346053 €derekelC/ k
Q12 eésé geri kazx9le8kw = 4. 18059956100

Q23 =53.8853836597162 kW

Q34 ésé geri kazaném = 4.1805995610058915 kW

Q45 = 64.82503174338915 kW

Q35 mevcut olan ésé= 69.00563130439504 kW
Qsojutma = 53.8853836597162 kW

Qésétma ihtiyacé= 12.68148803929039 kW
yojukan su debi si463dlibkgls 0. 013749744836

> Terminated with exit code 0.

6.2%100 Taze Havaleé ¢al @k ma

Ciddi bir t
il e - al r
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Taze havanén ©°zgg¢l nem dejerinin set dejeri
ol dujuml @uda cdeghPaszt kreikdied i al &red&r . D°n¢kK havase,
kazaném ci hazeée s aaredksdktden tsawrer ah aevgpzycaz aekdi | i r
duuml arda i se sulu ésétma da -al ékabilir
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keki-2 ®a2e hava ile -alékma psikometri k diyagra

import javax.swing.*;

public class taze_10Gava

{

public static void main(String arg[])
{

/] wet air process

wetair wa=new wetair();

double mTH=1.0;// kg/s




double MEH=1.0;
double p=1.01325;// bar

double tTH=30.0;// derece C

double wTH=0.005;

double tUH=19.0;// derece C

double wUH=0.005;

doubk tDH=32;

double wDH=0.01,

double a[]=wa.property("tdb_w",tTH,wTH,p);

double hTH=a[8];

double rhTH=a[6];

double twbTH=a[14];

a=wa.property("tdb_w",tUH,wUH,p);

double hUH=a[8];

double rhUH=a[6];

double twbUH=a[14];

double QTH=mTH*(hTHhUH);

a=wa.property(‘tb_w",tDH,wDH,p);

double hDH=a[8];

double rhDH=a[6];

double hEH=hDHQTH/mTH;

double twbDH=a[14];

double wEH=wDH;

a=wa.property("w_h",wEH,hEH,p);

double rhEH=a[6];

double tEH=a[1];

double twbEH=a[14];

String ss="";

ss+="TTH="+TH+" derece C hTH="+hTH+" kJgk "+\u00D8'+"TH ="+rhTH*100+" % TH = "+wTH+" twbTH = "+twbTH+" derece\
ss+="TDH="+tDH+" derece C hDH="+hDH+" kJ/kg #%00D8'+"DH ="+rhDH*100+" % w2 = "+wDH+" twbUH = "+twbDH+" derece\T;
ss+="TUH="+tUH+" derece C hUH="+hUH+" kJ/kg "#00D8+"UH ="+rhUH*100+" % wUH = "+wUH+" twbUH = "+twbUH+" derece\@";
ss+="TEH="+tEH+" derece C hEH="+hEH+" kJ/kg \400D8'+"EH ="+rhEH*100+" % wEH = "+wEH+" twbEH = "+twbEH+" derecénG
System.out.printIn(ss);

1

—————————— Capture Outpu---------

> "E:\co\javabin\javaw.exe" taze_100_hava

TTH=30.0 derece C hTH=42.90342933210184 kJ/ kg I TH =19.03165939
TDH=32.0 derece C hDH=57.735667224652225 kJ/ kg 763260462538rec6 @ 4 6 6 9 1
TUH=19.0 derece C hUH=31.752496104889858 kJ/ kg T UH =36.7735159

TEH=21.101770093064236 derece C hEH=46.584733997440246 k548238 ]
derece C

> Terminated with exit code 0.

6.3Kar ékém Havalé ¢al &k ma

Mahal de bel | i bir oranda taze hava i htiyacénén
Taze havanén °zgg¢l nem dejerinin set dejerinde
ol dujuml duda ci haz akafjJédalkim wmékiial lier dhe k-oanlpenies 8
gerek yoktg®rstekekdige gibi d°n¢k havase, sczer
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import javax.swing.*;

public classkarisim_havasi

{

public static void main(String arg[])
IIHgs -evrim R134a

{ double mr=1.0;
doubl e P2
double P1
double dT1i=20.0;

1300. 0;

400.0
/l degree C

double eta_isentli=0.8;

double dT6i=10.0;
double dPevapli=10;

/l degree C
Il kPa

double dPevap2i=10.0; // kPa
double dPcond1i=10.0;  // kPa
double dPcond2i=10.0;  // kPa
double dPcond3i=10.0;  // kPa

double dhi=0.0;

ref_cycle3c r=new ref_cycle3c("R134a",mr,dT1i,P1,eta_isentli,P2@A®iapli,dPevap2i,dPcondli,dPcond2i,dPcond3i,dhi);

1l kIlkgK

System.out.printin(""+r);
String ss=" refrigeration cycle per kg/s of refrigerant";
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ss+=" compressor work = "+r.Wp+" KW',

ss+=" condenser heat output = "+r.Qcondenser+ihkW
ss+=" evaporator heat inpat'+r.Qevaporator+" k\Wh";
ss+=" COP evaporator ="+ r.COP_evaporator+tkW
/I wet air process

wetair wa=new wetair();

double ma=1.0;// kg/s

double p=1.01325;// bar

/'l karékém y¢sizdesi
//double x=0.2;

//double mDH=1.0;

//double mUH=1.0;

//double nTH=x*mDH;

/ITaze hava

double t1TH=15.0;

double w1TH=0.008;

double a[]J=wa.property("tdb_w",t1TH,w1TH,p);
double rh1TH=a[6];// derece C

double twb1TH=a[14];

double h1TH=a[8];

/' I D°n¢gk havasé girik
double t1DH=25.0;

double w1DH=0.015;
a=wa.property("tdb_w"tDH,w1DH,p);
double rh1DH=a[6];// derece C
double twb1DH=a[14];

double h1DH=a[8];

/1 ésé geri kazanéem -ékéexk
double t2DH=21.0;

double w2DH=0.015;
a=wa.property("tdb_w",t2DH,w2DH,p);
double rh2DH=a[6];// derece C
double twb2DH=a[14];

double h2DH=a[8];

floda giri«k

double t6TH=23.0;

double rh6TH=0.45;
a=wa.property("tdb_rh",t6 TH,rh6 TH,p);
double w6TH=a[5];// derece C

double twh6TH=a[14];

double h6TH=a[8];

/'l buharl akt é&récé -ékeéecx
double t3DH=5.0;

double rh3DH=1.0;
a=wa.property("tdb_rh",t3DH,rh3DH,p);
doude w3DH=a[5];// derece C

double twb3DH=a[14];

double h3DH=a[8];

/'l kar @kém noktasé
double wW2TH=w6TH;

double rh2TH=a[8];

double t2THH=a[1];

double twb2TH=a[14];

double x=(W2THw3DH)/(w1THw3DH);
double h2TH=x*h1TH+(1x)*h3DH;
Ss+="X="+x+"h2TH="+h2TH+\n";
double Q1DH_2DH=h1DH2DH;
double h3TH=h2TH+Q1DH_2DH,;
ss+="h3TH="+h3TH+n";

double Q2DH_3DH=h2DH3DH;
double y=Q2DH_3DH/r.Qevaporator;
double Q3TH_4TH=y*r.Qcondenser;
double h4TH=h3TH+Q3TH_4TH,;




ss+="h4TH="+h4TH+n";

ss+="T1TH="+t1TH+" deree C h1TH="+h1TH+" kJ/kg "t100D8'+"1TH ="+rh1TH*100+" % w1TH = "+w1TH+" twb1TH = "+twb1TH+" derece
C\n";

ss+="T6TH="+t6 TH+" derece C h6 TH="+h6TH+" kJ/kg \400D8'+"6 TH ="+rh6 TH*600+" % W6TH = "+w6TH+" twb6TH = "+twb6TH+" derece
C\n";

ss+="T1DH="+t1DH+ derece C h1DH="+h1DH+" kJ/kg 'H00D8'+"1DH ="+rh1DH*100+" % w1DH = "+w1lDH+" twb1DH = "+twb1DH+" derece
C\n";

ss+="T2DH="+t2DH+" derece C h2DH="+h2DH+" kJ/kg \400D8'+"2DH ="+rh2DH*200+" % w2DH = "+w2DH+" twb2DH = "+twb2DH+" derece
C\n";

ss+="T3DH="+t3DH+" derece C h3DH="+h3DH+" kJ/kg ‘#00D8'+"6TH ="+rh3DH*300+" % w3DH = "+w3DH+" twh3DH = "+twb3DH+" derece
C\n";

System.out.printin(ss);

B

---------- Capture Output---------

> "E:\co\javabin\javaw.exe" karisim_havasi
Wp=33.884915989739056
Qevaorator=166.9068039866325
Qcondenser=200.79171997637155

R134a ideal refrigeration cycle 2

compressor work = 33.884915989739056 kW
condenser heat output = 200.79171997637155 kW
evaporator heat input = 166.9068039866325 kW

COP evaporator = 4.9256962&3337

COP condenser =5.925696260754337

COP evaporator carnot = 6.095479649914876 kW
COP condenser carnot = 7.095479649914875 kW

h1 compressor input = 421.54556822972273 kJ/kg

T1 compressor input = 28.181270204708913 derece C
P1 compressadnput = 400.0 kPa

s1 compressor input = 1.783732015025876 kJ/kgK

x1 compressor input = 2.0 kgvapor/kgtotal

h2 compressor input = 455.4304842194618 kJ/kg

T2 compressor output = 77.61647260242621 derece C
P2 compressor output = 1300.0 kPa

s2 compress output = 1.8032245698402976 kJ/kgK
X2 compressor output = 1.2111415619500265 kgvapor/kgtotal
h5 compressor input = 423.12512772830735 kJ/kg

T5 condenser saturation = 49.15068597896759 derece C
P5 condenser saturation = 1290.0 kPa

s5 condenser sataition = 1.7075775078936113 kJ/kgK
x5 condenser saturation = 0.0 kgvapor/kgtotal

h6 compressor input = 269.8285888516348 kJ/kg

T6 condenser saturation = 48.8429472135294 derece C
P6 condenser saturation = 1280.0 kPa

s6 condenser saturation = 1.2328880200879 kJ/kgK
x6 condenser saturation = 0.0 kgvapor/kgtotal

h3 turbine input = 254.63876424309024 kJ/kg

T3 turbine input = 38.8429472135294 derece C

P3 turbine input = 1270.0 kPa

s3 turbine input = 1.1841076566237554 kJ/kgK

x3 turbine input = @ kgvapor/kgtotal

h4 turbine output = 254.63876424309024 kJ/kg

T4 turbine output = 7.417001187131379 derece C

s4 turbine output = 1.1949576186597075 kJ/kgK

x4 turbine output = 0.0 kgvapor/kgtotal

refrigeration cycle per kg/s of refrigerant compresgork = 33.884915989739056 kW
condenser heat output = 200.79171997637155 kW

evaporator heat input = 166.9068039866325 kW

COP evaporator =4.925696260754337 kW

x=0.9462864354668794

h2TH=34.3887555267606k ar e k €ém ent al pi si




h3TH=38.51655764972186 s € ger i kazaném -ékeéexke

h4TH=87.3622009632961Kf o ndenser - ékeéké

T1TH=15.0 derece C h1TH=35.28647949764414 kJ/ kg T1TH =75.46843
T6TH=23.0 derece G6TH=43.081270281861606 J / k g IT6TH =270.0 % w6TH = 0.007860318323
T1DH=25.0 derece C h1DH=63.30373249690688 kJ/ kg I 1DH =75.29722
T2DH=21.0 derece Ch2DH=5915 93037394563 kJ/ kg IT2DH =191.8643128504101 % w2
T3DH=5.0 derece @3DH=18.57330883607001R2 J / k g I6TH =300.0 % w3DH = 0.0053995083496¢
> Terminated with exit code 0.
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