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Psychometric Chart
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Properties of air gl ogdl palsd VoY

1- dry-bulb temperature
Sasa il 3k ge Gl 5 6l sell Adlall 3 )l jall da

2- wet-bulb temperature
e yo 0l (I ela Ly (Ead daad Ailinl 3y 5l e (o 5 5 eld Al Sl 551l Ay
3- dew-point temperature
A Ledaiia (55805 6l sl (8 2 g sl elall JAT CEiST lanie Caaagy I3l a da jo a0 il 3] a As 0
AAJJ.“ o.J‘gJ @‘:‘ﬂ‘ BEIOR
4- relative humidity
slall i aadV) gl Jaria ) (sl ol selly elal) A anill aaa (g sl o ¢ panail] ka5
Adlalaa g Sl Gl g LAl o) sel) da j0 ka5l 5 ) jall Aa 3 Cusla 13) oy g8 5 ¢l gells
RH=P/P =1 @PV/f(dD)
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5- humidity ratio or specific humidity (w or V)
clall o156l @55 sl sell 853 s sall sbaall ()55l g s ¢ el Ape 5) e il Ay 5ha
H= n'.lwfn'n:l (kg/ke dry air)
6- specific volume
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7- enthalpy
¢l sedl e sk aal g A4 ) jall A8l ¢ gense 2
Enthalpy of moist air= sensible heat + latent heat
Enthalpy of moist air = enthalpy of air +enthalpy of vapor content in air
h= hatw*h,
h= cpa*t+w*hy
hv= Cw*tsart hfg,latent"'va*(t'tsat.)
Cpa---------- specific heat of air at constant pressure = 1.005 kj/kg.k
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[ total enthalpy of moist air

hy=---------- enthalpy of air

hy----------- enthalpy of superheated vapor content in air
temperature of dry air

toqt ==m=m=mmn= saturation temp of water or dew point

VY — Humidity ratio

[P — specific heat of liquid water = 4.1868 kj/kg.k

---------- specific heat of vapor at constant pressure = 1.88 kj/kg.k

t
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Properties of Air
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1- effect of adding sensible heat
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Hs= ma*(h3'h1)=ma*0p*(t2't1)

Hs=1.08 x CFM x AT
T-mmmmmme temperature in Fahrenheit

2- effect of removing sensible heat
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3- effect of adding moisture
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Hi=my*(h2-hz)=ma*h *(w2-ws)
H; =4840 x CFM = AW,

W---mmeo- is the humidity ratio difference

4- effect of removing moisture
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5- removing sensible heat and moisture
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- total heat or cooling load

Hy=4.5x CEM % Ah

CFM------- air mass flow rate in cubic feet per minute
- sensible heat ratio
Supplydis 4 sl Jihads G 8 jall Jala 4 yie s ySaaall dday jall e eV Jdade gl dpald 4
supply air J)adais & adalil) ddads ) 55 oyl Cale olol nie pe el 138 adald 13) 1403 gala
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Sensible Heat Gain

SHR =
Sensiblke Heat Gain + Latent Heat Gain
. Hs Hs
SHR = =
H, Hs+H;
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Air mixtures s!sgd) his  v_¥

Determining Entering Air Conditions

recirculated air (RA)

Heat and Moisture Transfer

supply air

return air
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1- mass balance

Dry air: mp+my=ms

Ay AV e Ll il g LY 4-0SE

Wet air: wim;+womo=wsms

From all: mz/ma=(w1-wz)/(wWs-wz)

Where,

m------ is dry air mass flow rat

2- energy balance

Same: mihi+myh,=mszhs

From all: ma/mi=(hzi-hz)/(hz-h2)

h3=Cp*t3+ h *w3
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ho=cp*to+h *w;

hi=cp*ti+h *wy

Where,

Cp --------- humid specific heat =cpatw*cp=1.0216 kj/kg.k

From all: ts=(1/ms)*(ma*ti+my*t2)
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Example

Determining entering air conditions
Room 80 °f DB & 50% RH
Outdoor air 95 °f DB & 78 °f WB
Ventilation 25% OA

Sa =4000 cfm

S. =80,000 BTU/HR

L..= 20,000 BTU/HR

000y Alpramy

95°F

Jud) Ll pd iy LY 0 -8

ughjhah)w(b)sa‘)&\ ;\j@\ﬁ)\}&;)dm =)
M\SJ\)}MZ\.;JJG‘SJ@\)&\c\)@\ﬁ)\ﬁ&;)d.ﬂaﬁuﬁ =Y
bl o sal e Jadal) 3 5 s As jd ot Y

Tc =95 x 0.25 + 80 X 0.75 =83.75 F

sensible heat ratio w3 - ¢

SHR =80,000,/100,000 = 0.8
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Sensible Heat Gain
1.085 = (Room DB - Supply DB)

Supply _
Alrflow

oAl Ghall Clual

SQ__,
./
S0
45
40
i T Ty ~35
—— 1111 —— 4‘..;,;,,_-.‘.“, 30
30 3% 40 45 50 55 60 65 70 7% 80 85 90 85 1056 170
Dry-Bulb T t A v =
dry-Bu umpcya\_gr\pl_l_l —_— - 25
15 ‘20

sl eall 558 ool 5 2, Giles alil) enthalpy J 6 sl s Y £-0SE

Refrigeration _ _
I Inmhﬂ_lﬁuﬁumly.ﬁhﬂmi!{h, )

Telephone no.:01126069943 www.facebook.com/thefutureway Page 17




I-_L;hﬁ[,;q/ A fins S A a1 01

References ¢-Y
Trane handbook -

uLaAJJ}SSJJuNAJSﬁ\&_tUS =Y

@w‘ J)'."\Sdﬂ &_.Q#\Sﬁ\ Qs Y

A S AL G o

'u*gj%l/iy

Telephone no.:01126069943 www.facebook.com/thefutureway Page 18




