TOKOVI ENERGIUE | ENERGETSKA EFIKASNOST

VLAZAN VAZDUH - VEZBE 11.04.2017.




VLAZAN VAZDUH

*Vlazan vazduh predstavlja binarnu smesu suvog vazduha i vodene
pare. Vodena para se u ovoj mesSavini moze nadi zasi¢enom il
pregrejanom stanju. Suv vazduh, kao jedna komponenta vlaznog
vazduha, i sam predstavlja mesavinu gasova. U Tabeli 1. predstavljen
je sastav Cistog suvog atmosferskog vazduha.

*| suvi gasovi i vodena para mogu da se posmatraju kao idealni gasovi
ako pritisci nisu znacajno veci od atmosferskog pritiska.

*Osobine vlaznog vazduha nazivaju se psihrometrijske osobine, a
naucno-strucna oblast koja se bavi izu€avanjem vlaznog vazduha
naziva se psihrometrija.

*Kako bi se u potpunosti definisalo termodinamicko stanje binarne
mesavine, kao Sto je to vlazan vazduh, neophodno je poznavanje tri
termodinamicke velicine stanja.

Zapreminski udeo

Molarna masa po

Gas % skali C2=12

Azot (N,) 78,084 28,0134
Kiseonik (0,) 20,948 31,9988
Argon (Ar) 0,934 39,9480
Uglien-dioksid (CO,) 0,031 44,0099
Neon (Ne) 1,82:10° 20,1830
Helijum (He) 5,24-10* 4,0026

Kripton (Kr) 1,14-10* 83,8000
Ksenon (Xe) 8,7-10°° 131,3000
Vodonik (H,) 5-10° 2,0159

Metan (CH,) 1,5-10* 16,0430
Azot-oksid (N,0) 5-10° 44,0128
Ozon (03) - leti od 0 do 7:10°® 47,9982

Ozon (O3) - zimi od 0do 2-10° 47,9982

Azot-dioksid (NO,) od 0do 2:10°® 46,0055

Sumpor-dioksid (SO;) od 0do 1-10* 64,0628
Amonijak (NHs) Oili u tragovima 17,0306
Ugljen-monoksid (CO) 0ili u tragovima 28,0106
Jod (J,) od 0do 1-10° 253,8088
Radon (Rn) 6-10718 (izotop)




s kJ / kg sy

9
Ai _SAx ?’ $ /%?/ ;9/
o gﬂwn ;///‘\“///E/// s Vi

]
& I i
//J"T//// s 7 s = e e

: [ AL L 2
N LA

o

K
[/ ]/
= 180,

1T /e

Dwuacram I x

ZA VLAZAN VAZDUH
za pritisak p =1 bar

tPRILOG un )

[N p',mﬂl'

N Podrugje mf§avine leda i magle

i, =100-t + x{186¢ + 2500) + 4,186 X, t %, (2,06t ~ 3324) kJlkgsv. |

.........




VLAZAN VAZDUH

*Temperatura suvog termometra je temperatura vlaznog vazduha merena obi¢nim termometrom. Ovaj pojam se koristi
samo za razlikovanje od temperature vlaznog (mokrog) termometra.

*Temperatura vlaznog termometra je temperatura pri kojoj tecnost ili led isparavanjem dovodi adijabatski vazduh do
zasicenja.

*Temperatura tacke rose - ako se nezasi¢eni vazduh hladi pri konstantnom pritisku, mesavina ¢e u odredenom trenutku
dosti¢i temperaturu zasi¢enja vodene pare i pri tome ¢e se u njoj pojaviti kapi vode.

* Apsolutna vlaznost (x) definiSe se kao odnos mase vodene pare i mase suvog vazduha u datoj zapremini mesavine.

mV
X=—
ma
gde su indeksi ,a“ i ,v“ redom suvi vazduh i vodena para.
x = 0,622 - 2¥ = 0,622 . —2¥
Pa P — Dby



VLAZAN VAZDUH

*Relativna vlaZnost (¢, RH) je odnos stvarne mase vodene pare (m,) u datoj zapremini u odnosu na koja bi se dobila da je
vodena para zasiCena pri istoj temperaturi suvog termometra i istom pritisku vazduha (m, .,):

My

RH =
My sat

ili, moze da se definiSe kao odnos parcijalnog pritiska vodene pare u nezasi¢cenom vazduhu i parcijalnog pritiska zasicene

vodene pare iste temperature:
Pv

RH =

Pv,sat




Zadatak 1.

Vazduh temperature 24°C i relativne vlaznosti 0,7, greje se u zagreja¢u vazduha do temperature 90°C. Odrediti entalpiju (h) i apsolutnu
vlaznost vazduha (x) kada napusti grejac.

& THERMODYMAMIC PROPERTIES OF MOIST AIR - >
Rese nJe: Source  Exit
Toolbox III-13
Software 6: Version 1.0 Z. Morvay, D. Gvozdenac
Kako bi izracunali entalpiiu vazduha neophodno ie najpre THERMODYNAMIC PROPERTIES OF MOIST AIR APPLIED INDUSTRIAL ENERGY and
p J p J Jp (This Software is based on Toobox III-6) ENVIRONMENTAL MANAGEMENT

definisati kolika je apsolutna vlaznost u po¢etnom stanju. Koristeci

softver za vlazan vazduh, odabirom opcije Dry bulb temperature | Se'ection option Output of calculation
. . se .. . . IDry Bulb Temperature & Relative Humidity j THERMODYNAMIC PROPERTIES
& Relative humidity, dobija se da je za t = 24°Ci RH =70%
9 -Input data Absolute pressure, Pa [bar]
apsolutna vlaznost x = 0,01326. oeolate proceure, P oo Calculate Dry bulb temperature, tdb [oc]
Dry bulb temperature [oC] Reset | Wet bulb temperature, twb [oC]
Relative humidity [%] = Dew point temperature, tdp [oC]
I—I Excel | Absolute humidity, x [-]
Density, ro [ka/m3]
-Boundary values Erimon L Lol
Vapor pressure, pv [bar]
Maximum dry bulb temperature, [oC] [ 89,7 | Relative humidity, RH [%]
THERMOPHYSICAL PROPERTIES
Specific Heat, cp [kl/kgdal
Thermal Conductivity, lam [W/mK]
Dynamic Viscosity, mi [Pa s]
Prandtl Number, Pr [-]




Zadatak 1.

Vazduh temperature 24°C i relativne vlaznosti 0,7, greje se u zagreja¢u vazduha do temperature 90°C. Odrediti entalpiju (h) i apsolutnu
vlaznost vazduha (x) kada napusti grejac.

v . & THERMODYMAMIC PROPERTIES OF MOIST AIR - x
Resenje: Source i
Toolbox III-13
. e e . . . v . . Software 6: Version 1.0 Z. Morvay, D. Gvozdenac—————————
UZ|maJUC| u obzir da se Zzagrevanje vazduha u Zagrejacu ObaVIJa pri THERMODYNAMIC PROPERTIES OF MOIST AIR APPLIED INDUSTRIAL ENERGY and
k : | i viaz : _ t. sledi da i t = (This Software is based on Toobox III-6) ENVIRONMENTAL MANAGEMENT
onstantnoj apsolutnoj vlainosti x = const. sledi da je za t=
90°Cix = 0,01326, entalpija h = 126,10 kJ/kg. Pri tome, smo u  Selection option ~Output of calculation
ovom sludaju koristili opciju softvera Dry bulb temperature &  |Prv Bulb Temperature & Absolute Humidity | THERMODYNAMIC PROPERTIES
Absolute hUMidity. -Input data P Absolute pressure, Pa [bar]
Absolute pressure, Pa [bar] S Dry bulb temperature, tdb [oC]
Dry Bulb Temperature [oC] Reset | Wet bulb temperature, twb [oC]
Absolute Humidity [] To195c Dew point temperature, tdp [oC]
I—I' Excel | Absolute humidity, x [-]
Density, ro [kg/m3]
-Boundary values e N
Vapor pressure, pv [bar]
l‘\-ﬂaximum.dr\ur bulb temperatu.re., [oc] 9896 Relative humidity, RH [%]
Masimum absolute humidity, [-1 - [ THERMOPHYSICAL PROPERTIES
Specific Heat, cp [kl/kgdal
Thermal Conductivity, lam [W/mK]
Dynamic Viscosity, mi [Pa s]
Prandtl Number, Pr [-]




Zadatak 2.

Vlazan vazduh u prostoriji nalazi se na temperaturi 20°C i relativnoj vlaznosti ¢=0,5. Vazduh se potom zagreva do temperature 55°C pri
stalnoj apsolutnoj vlaznosti. Izracunati:
a) apsolutnu vlaznost vazduha i specifiénu entalpiju pre i posle zagrevanja,
b) dovedenu specifi¢nu koli¢inu toplote.

Resenje:

a) Koris¢enjem softvera
dobijeni su slededi
podaci:

Xy = X; = 0,00735%

k]
hl = 38,74 ——
kg sv

K]
h2 = 74,46 ——
kg sv

&% THERMODYNAMIC PROPERTIES OF MOIST AIR
Source  Exit

Toolbox III-13

Software 6:
THERMODYNAMIC PROPERTIES OF MOIST AIR

(This Software is based on Toobox III-6)

Version 1.0

APPLIED INDUSTRIAL ENERGY and

Z. Morvay, D. Gvozdenac
’7ENVIRONMENTAL MANAGEMENT

ﬁ THERMODYNAMIC PROPERTIES OF MOIST AIR
Source  Exit

Toolbox ITI-13

Software 6:

Version 1.0

THERMODYNAMIC PROPERTIES OF MOIST AIR

(This Software is based on Toobox III-6)

APPLIED INDUSTRIAL ENERGY and
ENVIRONMENTAL MANAGEMENT

"Z. Morvay, D. Gvozdenac—

Selection option

IDry Bulb Temperature & Relative Humidity j

~Input data

Absolute pressure, Pa [bar]
Dry bulb temperature [oC]
Relative humidity [%] 50

‘Calculate

Reset |

Excel

-Boundary values
Maximum dry bulb temperature, [oC] _

-Output of calculation
THERMODYNAMIC PROPERTIES

Absolute pressure, Pa [bar] 1,000
Dry bulb temperature, tdb [oC] 20,00
Wet bulb temperature, twb [0C] 13,69

Dew point temperature, tdp [oC]
Absolute humidity, x [-] 0,00735

Density, ro [ka/m3] 1,1830

Enthalpy, h [k/kg] 38,74
Vapor pressure, pv [bar] 0,01168
Relative humidity, RH [%]
THERMOPHYSICAL PROPERTIES

w 0
= ]
=) <

Spedific Heat, cp [Kl/kgda]
Thermal Conductivity, lam [W/mK]
Dynamic Viscosity, mi [Pa s]
Prandtl Number, Pr [-]

Selection option

IDry Bulb Temperature & Absolute Humidity j

-Input data

Absolute pressure, Pa [bar]
Dry Bulb Temperature [oC]

[Calculate

Reset |

Absolute Humidity [-] 0,00735

Excel

-Boundary values

Maximum dry bulb temperature, [oC]

996 |
Maximum absolute humidity, [-] [D11640 |

-Output of calculation
THERMODYNAMIC PROPERTIES

Absolute pressure, Pa [bar]

Dry bulb temperature, tdb [oC]
wet bulb temperature, twb [oC]
Dew point temperature, tdp [0C]
Absolute humidity, x [-]

Density, ro [kg/m3]

Enthalpy, h [ki/kg]

Vapor pressure, pv [bar]
Relative humidity, RH [%]

THERMOPHYSICAL PROPERTIES

Specific Heat, cp [kI/kgda] 1,0191
Thermal Conductivity, lam [W/mK]
Dynamic Viscosity, mi [Pas] [19,706E-06

Prandtl Number, Pr [-] 0,696




Zadatak 2.

Vlazan vazduh u prostoriji nalazi se na temperaturi 20°C i relativnoj vlaznosti ¢=0,5. Vazduh se potom zagreva do temperature 55°C pri
stalnoj apsolutnoj vlaznosti. Izracunati:

a) apsolutnu vlaznost vazduha i specifiénu entalpiju pre i posle zagrevanja,
b) dovedenu specifi¢nu koli¢inu toplote.

Resenje:
b) Dovedena specifiéna koli¢ina toplote je:

hl = 38,749 ih2 = 74,46
sv kg sv

K
kg
K]
q = Ah = (74,46 — 38,74)=35,72

kg sv




Zadatak 3.

Vlazan vazduh u prostoriji nalazi se na temperaturi 26°C i

relativnoj vlaznosti ¢=0,6. Vazduh se potom hladi do temperature

14°C. IzraCunati:

a) lzracunati apsolutnu vlaznost vazduha i specificnu entalpiju
pre i posle hladenja,

b) lzradunati odvedenu specifi¢nu koli¢inu toplote,

c) lzracunati promenu apsolutne vlaznosti vazduha.

ResSenje:

a) Koriséenjem softvera dobijeni su sledeéi podaci za
apsolutne vlaznosti i entalpije stanja 1 i stanja 2.
Ulazni podaci za stanje 1: t=26°C i ¢ = 0,6, uz
koris¢enje opcije Dry bulb temperature & Relative
humidity. Ulazni podaci za stanje 2: t = 14°Ci ¢ =
1, uz koris¢enje opcije Dry bulb temperature &
Relative humidity.

x, = 0,01280 h

0,01010 h,

58,73 kJ /kg
39,56 kJ /kg

X2

& THERMODYNAMIC PROPERTIES OF MOIST AIR
Source  Exit

Toolbox II-13

Software 6: Version 1.0 Z. Morvay, D. Gvozd:

THERMODYNAMIC PROPERTIES OF MOIST AIR

(This Software is based on Toobox III-6)

APPLIED INDUSTRIAL ENERGY and
ENVIRONMENTAL MANAGEMENT

Selection option

IDr\/ Bulb Temperature & Relative Humidity j

~Input data
Absolute pressure, Pa [bar] -
Dry bulb temperature [oC] Reset |
Relative humidity [%] 60
Excel

-Boundary values
Maximum dry bulb temperature, [oC]

-Output of calculation
THERMODYNAMIC PROPERTIES

Absolute pressure, Pa [bar]

Dry bulb temperature, tdb [oC]
Wet bulb temperature, twb [oC]
Dew point temperature, tdp [oC]
Absolute humidity, x [-]

Density, ro [ka/m3]

Enthalpy, h [ki/kg]

Vapor pressure, pv [bar]
Relative humidity, RH [%]

THERMOPHYSICAL PROPERTIES

Specific Heat, cp [kl/kgda]

Thermal Conductivity, lam [W/mk] 0,026478
Dynamic Viscosity, mi [Pa 5]
Prandtl Number, Pr [-]

& THERMODYNAMIC PROPERTIES OF MOIST AIR
Source  Exit

Toolbox ITI-13

Software 6: Version 1.0 Z. Morvay, D. i

THERMODYNAMIC PROPERTIES OF MOIST AIR

(This Software is based on Toobox III-6)

APPLIED INDUSTRIAL ENERGY and
ENVIRONMENTAL MANAGEMENT

Selection option

IDry Bulb Temperature & Relative Humidity j

~Input data

:Calculate ;

Absolute pressure, Pa [bar] - -

Dry bulb temperature [oC] Reset |
Relative humidity [%] 100

Excel |

-Boundary values
Maximum dry bulb temperature, [oC]

-Output of calculation
THERMODYNAMIC PROPERTIES

Absolute pressure, Pa [bar]

Dry bulb temperature, tdb [0C]
Wet bulb temperature, twb [0C]
Dew point temperature, tdp [0C]
Absolute humidity, x [-]

Density, ro [kg/m3]

Enthalpy, h [ki/ka]

Vapor pressure, pv [bar]
Relative humidity, RH [%]

THERMOPHYSICAL PROPERTIES

Specific Heat, cp [kl/kgda]
Thermal Conductivity, lam [W/mK]
Dynamic Viscosity, mi [Pa s]
Prandtl Number, Pr [-]




& THERMODYNAMIC PROPERTIES OF MOIST AIR - x
Source  Exit

Toolbox II-13

Za d a ta k 3 . Software 6: Version 1.0 Z. Morvay, D. Gvozd:

THERMODYNAMIC PROPERTIES OF MOIST AIR APPLIED INDUSTRIAL ENERGY and
(This Software is based on Toobox III-6) EOOTEL LS AL CEL S ST 0

Vlazan vazduh u prostoriji nalazi se na temperaturi 26°C i

. . . . . Selection option -Output of calculation
relativnoj vlaznosti ¢=0,6. Vazduh se potom hladi do temperature [ory Bulb Temperature & Relative Humidity ] THERMODYNAMIC PROPERTIES
o X HA -~ d - Absolute pressure, Pa [bar]
14 C. Izrvacu n?tl ) v . v .. InpAl:stulut?:raessure, Pa [bar] CalCU|ﬂtE ZmE temZerature, & 8
a) lzraCunati apsolutnu vlaznost vazduha i specificnu entalpiju ory bl temperatur foc) Reset | e e b Lo
. . Relative humidity [%a] &0 B P LR B AL T, e +
E | Absolute humidity, x [-]
p re I pOS|e h Iade nJ a, — Density, ro [ka/m3] __1,1555
b) lzradunati odvedenu specifi¢nu koli¢inu toplote, ‘Boundary values Enthapy, h (ko]
v . v . Maximum dry bulb temperature, [oC] Vporpressirs, pv [oan
c) lzracunati promenu apsolutne vlaznosti vazduha. Relatve humidity, R 2%
THERMOPHYSICAL PROPERTIES
Specific Heat, cp [kl/kgda]
Thermal Conductivity, lam [W/mk]
v . Dynamic Viscosity, mi [Pa s]
Rese nJe . Prandtl Number, Pr [-]
gﬁ THERMODYMAMIC PROPERTIES OF MOIST AIR - *

x1 = 0,01280 h, = 58,73 k /kg

Toolbox ITI-13

Software 6: Version 1.0 Z. Morvay, D. i
THERMODYNAMIC PROPERTIES OF MOIST AIR APPLIED INDUSTRIAL ENERGY and
x, = 0,01010 h, = 39,56 k] /kg R )| o ae st
Selection option -Output of calculation
HY 154 -4 HP- Dry Bulb Temperature & Relative Humidity j THERMODYNAMIC PROPERTIES
b) Odvedena specificna kolic¢ina toplote je: |
_Input data : ; Absolute pressure, Pa [bar]
Absolute pressure, Pa [bar] gCﬂlCUlate; 7 S bR e, S L ()
k] Dry bulb temperature [oC] Reset | Wet bulb temperature, twb [oC]
_ _ Relative humidity [%] 0 Dew point temperature, tdp [0C]
q -_ Ah -_ (58,73 - 39,56)=19,17 Excel | Absolute humidity, x [-]
kg SV Density, ro [ka/m3]
Boundary values B E Ukl
Vapor pressure, pv [bar]
v . . Maximum dry bulb temperature, [oC] Relative humidity, RH [9%]
c) Promena apsolutne vlaznosti vazduha: B
Specific Heat, cp [kl/kgda]
_ _ _ _ — Thermal Conductivity, lam [W/mK]
Ax -_ xl xz -_ 0’01280 0,01010 -_ 0,0027 Dynamic Viscosity, mi [Pa s]
Prandtl Number, Pr [-]




gﬂ THERMODYMNAMIC PROPERTIES OF MOIST AIR — *®
Source  Exit
> Toolb: IoI-13
Zadatak 4. — ZAGREVANIJE | OVLAZIVANIJE Softwars 6: Version 10| 2. Morvay, b. ovoza
THERMODYNAMIC PROPERTIES OF MOIST AIR APPLIED INDUSTRIAL ENERGY and
. Ve o . o (This Software is based on Toobox III-6) ELE LN L LEEIS S 3 A
Dva i po kubna metra drveta se susi na 60°C (temperatura suvog termometra) i 52°C
m3 Selection option ~Output of calculation
(temperatura vlaznog termometra) i v; = 0,87 o Stopa susenja rezane grade je 12,5 | 55 5ub rempersure & rRelive oy 7] THERMODYNAMIC PROPERTIES
. e v es o . . - Absolute pressure, Pa [bar]
kg vode na sat. Ako je spoljasnji vazduh na 27°C (temperatura suvog termometra) i 80% I""A‘:O:':EZMI — Calculate | oy bt oo, bt
H A4 H H H H A H H k k b‘ _ Wet bulb temperature, twb [0C]
relativne vlaznosti, koliko je potrebno ubaciti spoljasnjeg vazduh po minuti kako bi se ory bul temperature [oc] Reset | e o
Relative humidity [%] 80 ‘ L
odvela isparena vlaga? Excel Absolute humidiy, x [
Density, ro [kg/m3]
v ' Boundary values EEpe0 (L
Resenje: i bulb oc] Vapor pressure, pv [bar]
Maximum dry bulb temperature, [oC __39,7 Relative humidity, RH [%]
THERMOPHYSICAL PROPERTIES
g g g Specific Heat, cp [k/kada]
AX = Xz - Xl = 94k_ - 18k_ = 76 k Thermal Conduchivity, lam [W/mK]
g g g SV Dynamic Viscosity, mi [Pa s]
Prandtl Number, Pr [-]
Stopa Susen]a = ma : AX &THERMODYNAMICPROPERTIESOFMOISTAIR — *®
kI H : Source Exit
Oda eJe k e Version 1.0 z m D.
Software 6: ‘ersion 1. . Morvay, D. G d
1 2l5 _g kg SV THERMODYNAMIC PROPERTIES OF MOIST AIR [APPLIED INDUSTRIAL ENERGY and
m — h — 164 5 (This Software is based on Toobox II-6) ENVIRONMENTAL MANAGEMENT
a )

kg h

0,076 Selection option ~Output of calculation

kg Sv IDW & Wet Bulb Temperature j THERMODYNAMIC PROPERTIES
KOFiSteéi SledEéU fOFmU|UZ -Input data - Absolute pressure, Pa [bar]
v Absolute pressure, Pa [bar] CaICUIate Dry bulb temperature, tdb [oC] __50,00
rh e Dry bulb temperature [oC] Reset | REEE bu.\b temperature, twb [oC]
a v Wet bulb temperature [oC] = Dew point temperature., tdp [oC]
1 l—l Excel Absolute humidity, x [-]
Sled i d a je : Density, ro [kg/m3]
-Boundary values Enthalpy, h [k/kg]
. kg SV m3 m3 Vapor pressure, pv [bar]
V — ma . ‘,1 — 1 64,5 . 0,87 — 143, 1 M.a).ﬂrnurn dry bulb temperature, [oC] Relative humidity, RH [%]

h kg sv h imimum et bulb temperaturs, foc] THERMOPHYSICAL PROPERTIES
Specific Heat, cp [kI/kgda]
Thermal Conductivity, lam [W/mK]
Dynamic Viscosity, mi [Pa s]
Prandtl Number, Pr [-]




&4 THERMODYNAMIC PROPERTIES OF MOIST AIR - x
Source  Exit

Zadatak 5. HLADENJE | ODVLAZIVANIJE Toolbos 1113 s I
i THERMODYNAMIC PROPERTIES OF MOIST AIR [2::;%%::1&l;mmﬂziﬁ;:"?rnd
Vlazan vazduh na 50°C (temperatura suvog termometra) i 32% (rhis Software s based on Toobox 1)

relativne vlaznosti ulazi u toplotni izmenjiva¢ i ohladi se do Selection option Output of calculation

o . . IDry Bulb Temperature & Relative Humidity j THERMODYNAMIC PROPERTIES
temperature od 18°C (temperatura suvog termometra). Ukoliko je e — S —

v . . o, . T e TiEEErE, e e I Dry bulb temperature, tdb [oC] 50,00
stopa susenja 6 kubika crvenog hrasta 4 kg/h, odrediti potrebnu betae s o st | o ———
S n ag U h | a d nj a ka U kW. Relatre umidty %] IL‘ Excel Absolute hum;dity, % [-] 0,02’556

Density, ro [kg/m3] 1,0618

w
8]
=}

-Boundary values Enthalpy, b [o/kg] [ 116.58
v . Vapor pressure, pv [bar] 0,03947
Rese nJ e : Maximum dry bulb temperature, [oC] Relative humidity, RH [%]
THERMOPHYSICAL PROPERTIES
g g g Specific Heat, cp [kifkada]l [ 1,0535 |

Thermal Conductivity, lam [W/mK] | 0,028363

Ax = x5, —xq = 25,5 13,1—=12,4

k k - k Dynamic Viscosity, mi [Pa s] __19,194E—06
g g g SU Prandtl Number, Pr [-]
v . .
Stopa Susen] a = ma ° Ax ﬂ THERMODYNAMIC PROPERTIES OF MOIST AIR — X
. Source  Exit
Odakle je: roolox 13
k Software 6: Version 1.0 Z. Morvay, D. '
g THERMODYNAMIC PROPERTIES OF MOIST AIR ’VAPPLIED INDUSTRIAL ENERGY and
T kg Sv (This Software is based on Toobox III-6) ENVIRONMENTAL MANAGEMENT
a- kg =32 2,6 h Selection option -Output of calculation
0,0 1 2 4 k— IDry Bulb Temperature & Relative Humidity j THERMODYNAMIC PROPERTIES
g Sv *Input data ; Absolute pressure, Pa [bar]
k] Absolute pressure, Pa [bar] __1 CaICUIate Dry bulb temperature, tdb [oC] __13_00
Ah = (116 6 - 5] 26):6524 R —— Dry bulb temperature [oC] Reset | Ui L EErpEalinG, (21D [
. x Il k Sv Relative humidity [%] 0 Dew point temperature, tdp [oC]
g Excel | Absolute humidity, x [-]
. . k] Density, ro [kg/m3]
Q =Ah - mqg = 21046;4‘ 7 = 5,8 kW -Boundary values FETRD (]
Vapor pressure, pv [bar]
Maximum dry bulb temperature, [oC] Relative humidity, RH [%]
THERMOPHYSICAL PROPERTIES

Specific Heat, cp [ki/kada]
Thermal Conductivity, lam [W/mK]
Dynamic Viscosity, mi [Pa s]
Prandtl Number, Pr [-]




Zadatak 6. ADIJABATSKO HLADENJE ILI HLADENJE SA ISPARAVANJEM (PROMENA FAZE)

Vazduh stanja u tacki 1 (65°C temperatura suvog termometra i 57°C temperatura vlaznog termometra i specificna zapremina

3
m . o . v . . Vi o~
v; = 1,15 o~ ) trpi pad temperature od 3°C, dok prolazi kroz vlaznu drvnu gradu. Odredite svojstva vazduha u tacki 2 i
3
- L4 - m . . . . . - v - . . . . .
specificna zapremina (v,= 1,14 kg 57 ) i uporediti ih sa onima iz tacke 1. Ako je brzina strujanja vazduha 2 metra u sekundi i
povrsina razmene toplote 1,47m2, odrediti stopu susenja?
& THERMODYMAMIC PROPERTIES OF MOIST AIR — ®
Source  Exit
Re§e nje: Toolbox III-13
Software 6: Version 1.0 Z. Morvay, D. Gvozdenac
THERMODYNAMIC PROPERTIES OF MOIST AIR ’VAPPLIED INDUSTRIAL ENERGY and
Ny . (This Software is based on Toobox III-6) ENVIRONMENTAL MANAGEMENT
|z softvera za date parametre tacke 1 dobijaju se
lededi daci: Selection option -Output of calculation
sledeci podacl: [Dry & Wet Bulb Temperature B THERMODYNAMIC PROPERTIES
_Input data P Absolute pressure, Pa [bar]
Dry bulb temperature, tdb [oC]
Absolute pressure, Pa [bar]
Dry bulb :emperature [oC] Reset | Wet bulb temperature, twb [oC]
Wet bulb temperature [oC] = Dew point temperature, tdp [oC]
Excel | Absolute humidity, x [-]
Density, ro [ka/m3] __0,9644
-Boundary values FlET L L
.pv [bar] [[0,16888 |
M.a>.<imum dry bulb temperature, [oC] ::Zt:\:: ::::jri;_p;H [:]
Minimum wet bulb temperature, [oC] THERMOPHYSICAL PROPERTIES
Specific Heat, cp [kl/kada]
Thermal Conductivity, lam [W/mK]
Dynamic Viscosity, mi [Pa s]
Prandtl Number, Pr [-]




Zadatak 6. ADIJABATSKO HLADENJE ILI HLADENJE SA ISPARAVANJEM (PROMENA FAZE)

Vazduh stanja u tacki 1 (65°C temperatura suvog termometra i 57°C temperatura vlaznog termometra i specificna zapremina

3
m . o . v . . vy . .
v, = 1,15 o~ ) trpi pad temperature od 3°C, dok prolazi kroz vlaznu drvnu gradu. Odredite svojstva vazduha u tacki 2 i
3
- L4 - m . . . . . - v - - . . . .
specifi¢na zapremina (v,= 1,14 > Sv) i uporediti ih sa onima iz tacke 1. Ako je brzina strujanja vazduha 2 metra u sekundi i
povrsina razmene toplote 1,47m2, odrediti stopu susenja?
& THERMODYMAMIC PROPERTIES OF MOIST AIR — *
Source  Exit
Resenje: Toolbox II-13
Software 6: Version 1.0 Z. Morvay, D. Gvozdenac
THERMODYNAMIC PROPERTIES OF MOIST AIR APPLIED INDUSTRIAL ENERGY and

ENVIRONMENTAL MANAGEMENT

(This Software is based on Toobox III-6)

a) lz softvera za date parametre tacke 2 dobijaju

Z: . Selection option ~Output of calculation
se slededi podaci: P P
|Dry & Wet Bulb Temperature j THERMODYNAMIC PROPERTIES
_Input data PP Absolute pressure, Pa [bar]
Absolute pressure, Pa [bar] E E IO SRR G e
Dry bulb temperature [oC] Reset et bu.lb remperature, twb [oc]
S = Dew point temperature, tdp [oC]
A Excel Absolute humidity, x [-]
Density, ro [ka/m3]
-Boundary values SUEALT LD
Vapor pressure, pv [bar]
Maximum dry bulb temperature, [oC] Relative humidity, RH [%]
Minimum wet bulb temperature, [oC] 21,2 THERMOPHYSICAL PROPERTIES
Specific Heat, cp [K)/kgda]
Thermal Conductivity, lam [W/mK]
Dynamic Viscosity, mi [Pa s]
Prandtl Number, Pr [-]




Zadatak 6. ADIJABATSKO HLADENJE ILI HLADENJE SA ISPARAVANJEM (PROMENA FAZE)

Vazduh stanja u tacki 1 (65°C temperatura suvog termometra i 57°C temperatura vlaznog termometra i specificna zapremina
3

v, = 1,15 k;nsv ) trpi pad temperature od 3°C, dok prolazi kroz vlaznu drvnu gradu. Odredite svojstva vazduha u tacki 2 i
3
specificna zapremina (v,= 1,14 k;nsv) i uporediti ih sa onima iz tacke 1. Ako je brzina strujanja vazduha 2 m/s i povrsina

razmene toplote 1,47 m?, odrediti stopu susSenja?

ResSenje:
b) Stopa susenja: Stopa sudenja = m, - Ax
9 9 9
Ax =x, —x; =127,8 ——-1264—=14
=R Th " kg kg ' kgsv
.V
Ty = o

V = (A) - vy (brzina strujanja vazduha)

V= (1,47m?) - (2 ?) - <2,94 m;)




