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1 in=0.025 m

1 torr = 1 atm/760 = 133.322 Pa = 1.33322
mbar
1 mmHg = 133.322 Pa = 1.33322 mbar

llb; =47.881Pa
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1b, = 1psi = 6894.8
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1 ft=0.305 m -
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Mixtures of gases and vapors
B9 Ll DLl 2l 53U yaly alall @oa¥l oo 3L HLedly S0 o 358 cllia
LAY pat ilagdad @lhas asd Ll Lgde Gl 0T Smey caieadl Al )3 (550 o a1
- L I L8 Gadat oy (gl dadindl iy3 9T wie el e Uads Jenis
weight (341 < 3> of weight percent ¢yy¢df Lo UV HLI dadis Caso )5 e O (e
ey alasinl 2550 el ol 5yl yodl do jag @mantly dascall o ddacadl Ml iy . fraction
b cas )5 e yeaill B3¢l s da e Yau mole fraction sg !
o 25le ol Ll (S il o dayls le daglal e SIEL 3L G 5lE m5l g
ol med C,BLA a3l (e dads cilia oles 13 1ty azmadl S Jimy 1oy Matiaws daydsal]

- _ *é y
Pa=NaRT/V
Pb=Nb Rt/V
Pc =Nc RT/V
s dadilly

P =Nt RT/V = (Na+ Nb + Nc ) RT/V

(:,3)_,.11 M\gdﬁ»jﬁ@ﬂd&m@b\& \sljud&MgAPc, Pb, Pa dasiatly
tole Jeass Lol Aslall ye
P=Pa+Pb+Pc
Ogdly Hoilas oy La faag dadell et das ntl Jolay dadsdl enfylad gj}_?aj‘ das i §9azma O ‘:gT
ole Juast Lol en¥oslall ol e
Pa/P = Na/Nt = xa

sVl Guding eIl dasdiall 2 Lig jna (X@) syl 3o Jobay 3L2 ¥ Syl dasall 0]

Va=NaRT/V
Vb =Nb RT/V
Ve =Nc RT/V
V =Nt RT/V
;L;g)_»d‘ sy 2 Ligyina Ll ‘c_'z-_'x_u Lglewa 3le L;QT (= U5 Ut oda oy
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Loy (] 313 (6557 e e RS ALIE 5T (e dalis e15T jeuds wlall 1ot
Ul 3L i o1sTs ailini 38 al Lok Il Lulds o . sl g ol 0l dalis Aalssd decuilly
gl 3 15 g oyl ety oyl ¢ Caamill 2 daga cliadad LY 1531 1a 2 cslieald)
el ahsntg yd s Gle Jaids Gl degdall jalshall (e yhs g ol

saturation point dew point
Jlagda:daj\ﬂamuﬁdﬁjtfzoﬂ daantl pla el daas codcla Hlugslga dads 5y 13)
m.;m)wgz}_?._nM| dlsj.‘ém‘tm‘ 3yl Aoy Jlyladl i gy (o i Lols
ULt oda 25, 4! 2_?.)3.d&sdl&ggjfjsTxﬂgb@ﬁb’%;ﬁb@ww\ PRV
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humidity (Y)
Sl Lo Al g gl ) daasd ¢ dge a0l Ayl ¢ BT Zoglo Ly B yas Linal g
- ole L*,.ﬂi.l\ Sladl Gsald Lo ya 13] L caladl clg 3l e dlies Sus g 2 534 ol
m, M,PV/RT M,P,

'

m, M,PV/RT M,P,

a

18.02P,
 28.98(P - P,)

PV
=0.622

\

.o %
N

Ll 20 U e 5ol daicall = Py
Ladsell Jlent] dasall = P
. \,ZJ&_&J‘%M&SJ‘)}M :\}-)Juywtuﬁm;b@:\djjo)uMMJMUJu‘aMuﬁ

-oY.



a1 3> o e 100 gaail|

3y ¥ 19 OISLAN lauls (IR gl A s (g1 el Bl

)¢ Il
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Pv=Ps=0.07 bar
Ys=0.622 (0.07)/(1.013-0.07)

= 0.046 kg H20/kg dry air
saturation humidity ('Ys ) acdadl gk ¥

;‘}7.” 3)‘)} :&QJJJJ.C.;L&-U

.;‘}PJ\S)\)}:\%)AM;L&U)L"L.J‘M:PW%Q

percent absolute humidity (Yp) dalat] gl )8 deiid .8
i )a s de padidl dyghoy ] digaa )1y B s aide dadx U dGlall £ypbo )1 4o a9
(i Lgie yuna ) 55 o]l

relative humidity (RH) 4wl &3k 1) 0

3)‘):._” f\ajau.u.a.a .J./.C&uli‘ 9\.“)@;!44.‘4&! 9‘37.”%;\.“)\&;,9_;\)}.” Ja.u.a_”z\_guuu_mj
. :\:ta&&ﬂ_ml,\“ %W‘ L}bﬂ‘uHSSJLCIOW‘ Lﬁbﬂ‘u}&l&dﬂ‘&&.ﬂ

RH = Pv/Pw

Yi Jlie

. 39(:}3)‘):-.” :\%)A._.\Jr. /A :\,g.«.uj‘ 4:445.10)&;._\_” :\.3.\.!4.1‘;‘5?.” :\_\j.bjc_.u.u}T
oldl Jolas e

Pw = 0.07 bar
Py = 0.6 (0.07) = 0.042 bar
Y =0.622 Pv/ (p - Pv)
= 0.622 (0.042) / (1.013 - 0.042)

=0.027 kg H20 / kg dry air
oY
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humid heat ( Cy ) 4 )31 5, pondl s .
! LUl g landl elg 0l fpe Aiss Bus 9 5 5l po Aoy a0 L3 6] ol deso a9
g elagll Lyl podl dacudl (el Baslall Lol JI1 (89,0 st . ol dnds e Suslg d y dagisd
P ole 10y .1.884 kl/kg K, 1.005 e auls <L
Cy=1.005+1.884Y kJ /kg K

total enthalpy ( H ) 4uish GV
. ‘\-‘»3:13% Léu\_” ;u‘)\:u‘g J\chﬂ ;‘}7.” B P = Bbjj 3)‘):"'” :\:1.45&&}
H=Ha+Y Hg
Ha=1.005T (TinC)

OC;‘}@.U J\.A.u:g‘ 5yl > Ay

¥.¢ JLie
Lga\_‘_d‘ dm‘%;\}?ﬂ BJ‘PZ-J-A&MT
Ha=1.005 (39 )=39.2 kl/kg
ol Jolus e

Hg (39 C)=2572.6 klJ/kg
H=39.2+0.027 (2572.6 ) = 108.7 kJ/kg dry air

humid volume ( Vy ) «hall &) sl aas A
5 i yng o dars e caladl clgdl e LSS Sus g Ll oo oy AlNss @ g9
2 ola B LAt 5 93l8 Lo 48 1] . e

y

224 1 Y
V, =0T 1273 —
273 M, M,
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wet bulb temperature ( Tw ) Lo 31 551 podt A yn .Y ¢

Lo+ slodl 20y Sl (e Lo O gyl s19m (o 5yein e sl (ya Alakh e 13]
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NORMAL TEMPERATURES
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Barometric Pressure 101.325 kPa
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Reproduced courtesy of Carrier Corporation

Dry Bulb Temperature C

085 090
Volume m3/kq Dry Air Copyright * Carrier Corporatinn 1975
Cat.No. 794002 Printed in U.S.A.
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(V8 s=d) g Il sy e

0.0104 kg H20/kg dry air = ¢ |51 L4k
56.5 kl/kg dry air = pudadl wic 5yl ytl g gimma
0.872 m/kg dry air = e 5ill @zl

38% = Loccill dighs I

14.6 C = coid idaz
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110 = Zppnaill Zslo i

11.1 C= i 315yt iy

-3.5 C = ol ddazy

6.0 kJ /kg = (HI) 10l =1 96lt (551 pod! (g gl
31.5kI/kg = (H2) z L1 =1 96lt (651 padl g gl
25.5 kJ/kg = (q) Lgpls| el il 55 !
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0.0096 kg/kg = (Y1) s fodl Lgls

0.0152 kg/kg = (Y2) i, 51 Lol ,I

0.0056 kg/kg = daleall Ligh I iass

60.0 kJ/kg = (H1) il SIEay!

60.0 kJ/kg = (H2) i Lt LJLaY
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57.0 kl/kg=HI a3l Loty

6.0 kJ/kg = H2 i Ll LS|

0.0117 kg/kg = Y1 sl Lgls )1

0.0028 kg/kg = Y2 ix 151 gl

0.0089 kg/kg = Lasybe o5 Sl dygls 1!

-0.037 kJ/kg = 0.0089 (4.183)(-1) = Hy 59 dall L4l )11
51.04 kJ/kg = 57.0-6.0+0.037 = qr ouycll deyMI1 Bl
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W P2

0.029 kg/kg = Y2 oyl uga |

0.0026 kg/kg = Y1 il ol gk

0.0264 kg/kg = dalall gk I

1.546 kl/kg = 0.0264 (4.183) (14) = Hy ZaLiall Lyl 31

29 kJ/kg =H1 Jaludl <151

105.0 kJ/kg = H2 CJL;"” sls !

74.45 k)/kg = 105-29-1.546 = qa icalgia| 23l

0.84 mm/kg = a1l £ 156l Alglll @omand

44.3 KW = 2659 kJ/min = 0.84/(74.45)(30) = i&algical! LBLAII ;,3)
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60 C adaadl Jouy g5l ol ol ggll Lalantl 5| yodl Ao ys 55l (30 sLe 45 kg/h Jojo Cadoma
ol e ey Oly9s alay . 40 C 5yl y> da s wie caamdl ol 3 jalay . 32 C Lo 1 551 pdl o a9
ol Laeso s 41 Dcaill dinglays 20 C aladl 4yl i ys (gl pondl 28301 cl5a ps dlals iy
Crieds okl Emang . Aabilol Cag, Il coles 5] glaedl Sle ccadly elg dl olygs Juas ¢ Loy
ESOPG [ PRTEENTETIY

_ Hay — Hy
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Ta

0.0088 kg/kg = Y1 &34l ¢lsa Lish

0.0182 ke/kg = Y3 Cadal | Jalall el g1 dysho
0.0264 kg/kg = Y4 Cadnd| (e 7yl clg 31 dsho
425 kI/kg =HI 12,31 <5

108.0 k/kg = H3 131 g1

108.0 k/kg = Ha 7,11 e 1!
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5487.8 kg/h = (0.0264-0.0182)/45 = i DU <19 3| Less

0.842 m**3/kg = Caionl | [ ke tic »lpall SLaill @omml

77 m**3/min = 60/(0.842)(5487.8) = el s}l @z (131

0.466 = (0.0264-0.0088)/(0.0264-0.0182) = Wa/X = 5,b L*g)\)_‘:-..” sy
P

K0l ¢ya oLl ¢l5 1 ipess = X

Sl £l 31 Gas Juse = Wa

dily9n sl slg Il e % OV E )

o BUAN 133 e ybead] Lo snd] Com

qa = 5487.8(108) - 2557.3 (42.5) - 2930.5 (108)
= 167503.2 kJ/h = 46.5 kW

dagda b e o5 afubdiolul Sildidaly ¥, ¢
Caaenl VY8

Soandl sl 1 s 13] Minad . oy laadl o1 3L Caaoeidl cililee 2 sl g d1 pailas i3 yae camg
e el d) Ol 5] Mhed ddaa dacs 0359 oaso (85 deead! diyslo ) o Atina 35 ol o )
J85 Ll gl y B70 C ] ¢y3erwy 0.00086 kg/kg dauand dawy %0A° dpuail] diyghoyg 20 C
. 0.02 kg/kg I w33 dauaad dawy %V

O el sl Caaaomtll e 3oy 31 (651 pondl ugll Jralall o Cagloetll g8 dpcaidl £yslo 11
ela Hlig daiis 3 ydy (ol o Cadoeill 335 Gl A1l 35301 Lo aatiad Cagaamil e olgd) 3 500a
Aaingg . Cagaoetll B st el e lagld ocaitl Lpgla U1 LAl sl HLsn dad iy Lgaraad o, 41 5501
CCYLE e i) sy edl s Sle ((JSlgad! 2o 2 Sl g Lass ) oW L dais

Fiadg . 1l i e Lisyl gl JIb addl s lg 11 20 clall Lcailly o LU 550 ok saiag
Miad . andiill cra J3T dugley ds 21 (65l el g d1 2 audll e LI L daiiss (e o ol dpcail] 2y glo
57.5 mbar =95.8 ¢a Ul jlsn dass 845 C iyl ys {509 %71 2lggll il Lgls W1 il 13)
(Y. =il e (0.60)
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