Important Psychrometry Formulas PDF

Formulas

List of 86

Examples
Important Psychrometry Formulas

with Units

1) By-Pass Factor Formulas @

1.1) By-Pass Factor of Cooling Coil Formula (af

[Formula Example with Units Evaluzte Formui= i

U-A 50w/m*K - 64m?
BPF = exp| - ¢ 0.8803 = exp| - —————
p c 6ig - 4.1841)/kgk

air

3

1.2) By-Pass Factor of Heating Coil Formula (af

Example with Units Evaluate Formua &
. 50w/m*K - 64m?
BPF = CU-A 0.8803 = exp| - /K ORW
i o s 6kg - 4.184k)/kg"K
air

1.3) Efficiency of Cooling Coil Formula (af

Formula

Example with Units Evaluate Formula (@

_ 105k - 345k
" 105k - 120k

1.4) Efficiency of Cooling Coil given By-pass Factor Formula (af

n=1-BPF | | 015=1-085

1.5) Efficiency of Heating Coil Formula @

Evaluate Formula @

Formula

Example with Units

_ 345k - 105k
120k - 105k

1.6) Efficiency of Heating Coil given By-pass Factor Formula (af

n=1-BPF | | 015=1-085
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1.7) LMTD of Coil given By-Pass Factor Formula (ag

M Formuia |

Te- T;

m_—1
ln<m>

1476.7511 =

Example with Units

345k - 105k

m(;)
0.85

Evaluate Formula @

1.8) Mass of Air Passing over Coil given By-Pass Factor Formula (af

Fomus’
U- A, 4706 < 50w/m*K - 64m? >
o= — : kg = -
Mair c-In( BPF) 4.184K)/kgx -In ( 0.85 )

Evaluate Formula @

1.9) Overall Heat Transfer Coefficient given By-Pass Factor Formula (af

In( BPF) - my, - ¢

A

C

63.7481wW/m>*k = -

Example with Units

In(0.85) - 6kg - 4.1841k/ke*k

64 m?

Evaluate Formula [

1.10) Sensible Heat given Out by Coil using By-Pass Factor Formula (af

. . - T. 50w/m>K - 64m? - ( 345k - 105k
g = e (T i) || a7pre) = S20m - ( )
I L ‘“(#)
BPF o
1.11) Surface Area of Coil given By-Pass Factor Formula (af
[Formua’
In( BPF ) -m,;.-c In( 0.85) - 6kg - 4.184kj/kg*k
_ m(BPF) My | | g} 575, = . n(085) -6 [
c U 50 w/m**K
1.12) Wet Bulb Depression Formula (af
o =
WBD = tg, - Ty, | | 96 = 110 - 14

2) Degree of Saturation Formulas @

2.1) Degree of Saturation given Partial Pressure of Water Vapour Formula (af

Formula

. © formuladen.com

Example with Units

0.1484 =

60Bar  ~ " 100
91 Bar 1- 60 Bar

91 Bar

100 Bar

Evaluate Formula @
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2.2) Degree of Saturation given Relative Humidity Formula (af

Example with Units
Ps R 91 Bar
1- P 100 Bar
S=0¢. — 0.1264 = 0.616523 - — 0515 T
1-— i 100 bar
Pt

2.3) Degree of Saturation given Specific Humidity Formula (af

Evaluate Formula @

Formula

Example

Evaluate Formula [

2.4) Partial Pressure of Water Vapor in Saturated Air given Degree of Saturation Formula B

-1
1 S Pv
pS: —_—t — 1-—
Pt Py Pt

60 Bar

" 1008ar

Example with Units

1 0.2
88.2353Bar = + !
1008Bar 60 Bar

)

Evaluate Formula @

2.5) Total Pressure of Moist Air given Degree of Saturation Formula (af

Example with Units

S-1) - pg-
pt=ﬂ 104.49768ar =
S Ps-Py

(02-1)-918ar - 60Bar
0.2 - 91Bar - 60Bar

3) Enthalpy Formulas @

Evaluate Formula @

3.1) Dry Bulb Temperature given Enthalpy of Moist Air Formula @

h-2500- w 2800kj/kg - 2500 - 0.25
tgy = ————— | | 1469.5946 =
1.005+ 1.9 - w 1.005+ 1.9- 0.25
3.2) Enthalpy of Dry Air Formula @
 Emm
hry = 1.005- tg, | | 110.55k/k = 1.005- 110
3.3) Enthalpy of Moist Air Formula (a{

Formula

h =1.005"tg, + o - (2500 + 1.9+ tgy )

Example with Units

787.81y/kg = 1.005- 110 + 0.25- (2500 + 1.9- 110 )
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3.4) Specific Enthalpy of Water Vapor Formula (af

M o |

3.5) Specific Humidity given Enthalpy of Moist Air Formula (af

Example with Units

2709k/kg = 2500+ 1.9- 110

Evaluate Formula @

Formula

h - 1.005 - ty,
wnw=——
2500 + 1.9 ty,

0.9928 =

Example with Units

2800K/kg - 1.005- 110
2500+ 1.9- 110

3.6) Enthalpy of Saturated Air Formulas (af

Evaluate Formula @

3.6.1) Coefficient of Performance given enthalpy of liquid refrigerant leaving condenser (hf3)

Formula @
[Formuia
cop B hy - hf3 112 = 260kj/kg - 36k]/kg
theoretical — hz R hl 280kj/kg - 2601)/kg

Evaluate Formula @

3.6.2) Enthalpy at point 1 given Liquid enthalpy at point 1 Formula B

Formula

hl = hf1 + Xl‘hfg

Example with Units

2001{]/l(g = 1001(]/kg + 0.1- 10001{]/1{g

3.6.3) Enthalpy at point 2 Formula (af

Evaluate Formula [

—

hy, = hp, + (xz-hfg)

Example with Units

3501/kg = 150k/kg + (0.2 - 100019/kg )

Evaluate Formula @

3.6.4) Enthalpy at Point 4 given Liquid Enthalpy at Point 4 Formula @

MR Formuia

hy = hy + (x4 hgy )

Example with Units

8801/ke = 80ky/kg + ( 0.8 - 10001/kg )

3.6.5) Entropy at point 1 Formula (af

Evaluate Formula @

M Formuia |

ST =sp +

X1 . hfg
Ty

3.4k)/kg*Kk = 3KJ/kg*'K + (

Example with Units

0.1 10001{]/1{;;

250k

. © formuladen.com
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3.6.6) Entropy at point 2 Formula (af

B Form.z |

Example with Units

Xy hfg

Sy = Spp +

0.2 - 1000x)/kg
7.44441/kg'k = 7x/kg'k + | —————

450k

Evaluate Formula @

3.6.7) Refrigerating Effect given Enthalpy at Inlet of Compressor and Exit of Condenser

Formula @
Formula
224y /kg = 260k)/kg - 36Kkj/kg
3.6.8) Refrigerating Effect(for given h1 and h4) Formula (af
e

Example with Units

80K/kg = 260K /kg - 180K /kg

3.6.9) Work done during isentropic compression(per Kg of refrigerant) Formula @

Formula

Example with Units

20x] = 280kj/kg - 260kj/kg

Evaluate Formula @

3.6.10) Theoretical Vapour compression cycle with Wet vapour after compression Formulas B

3.6.10.1) Coefficient of Performance given enthalpy of liquid refrigerant leaving condenser

(hf3) Formula [

Formus
B h{ - hf 112 = 260kj/kg - 36k]/kg
COPheoretical = m ' 280kj/kg - 260K]/kg

Evaluate Formula @

3.6.10.2) Enthalpy at point 1 given Liquid enthalpy at point 1 Formula B

Formula

Example with Units

hl = hf1 + Xl‘hfg

2001{]/l(g = 1001(]/kg + 0.1- 10001{]/1{g

3.6.10.3) Enthalpy at point 2 Formula @

Evaluate Formula [

~

Example with Units

hy = he + (%3 - hgg )

35019/kg = 150k/kg + (0.2 - 100019/kg )

Evaluate Formula @

3.6.10.4) Enthalpy at Point 4 given Liquid Enthalpy at Point 4 Formula @

MR ormuia

Example with Units

h, = hey + (X4 . hfg) 8801/kg = 80k/kg + (0.8 10001/kg )

. © formuladen.com
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https://www.formuladen.com/en/enthalpy-at-point-1-given-liquid-enthalpy-at-point-1-formula/Formula-5188
https://www.formuladen.com/en/enthalpy-at-point-1-given-liquid-enthalpy-at-point-1-formula/Formula-5188
https://www.formuladen.com/en/enthalpy-at-point-2-formula/Formula-5190
https://www.formuladen.com/en/enthalpy-at-point-2-formula/Formula-5190
https://www.formuladen.com/en/enthalpy-at-point-4-given-liquid-enthalpy-at-point-4-formula/Formula-5189
https://www.formuladen.com/en/enthalpy-at-point-4-given-liquid-enthalpy-at-point-4-formula/Formula-5189
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

3.6.10.5) Entropy at point 1 Formula (af

B ol | Tt s L
X1 - heg 3.419/kg'K = 3i/kg'K + 0.1 1000w/
$1 =g + T, ke ke 250«
3.6.10.6) Entropy at point 2 Formula (af
 Emm
%2 hyg 74444upgk = Tupgr + | L2 10000/
S =Spp ' ke e 450k

3.6.10.7) Refrigerating Effect given Enthalpy at Inlet of Compressor and Exit of Condenser

Formula (@
Formula Example with Units Eveligie FaimulE @

224y /kg = 260k)/kg - 36Kkj/kg

3.6.10.8) Refrigerating Effect(for given h1 and h4) Formula @

Formula

Example with Units Evaluate Formula [

80K /kg = 260K/kg - 180K /kg

3.6.11) Theoretical Vapour compression cycle with Superheated vapour after compression
Formulas [

3.6.11.1) Coefficient of Performance given enthalpy of liquid refrigerant leaving condenser
(hf3) Formula (@

m Evaluate Formula B
hy - hf3 260kj/kg - 36k]/kg
COP. fo = 12==—
theoretical hz R h1 280kj/kg - 2601)/kg

3.6.11.2) Enthalpy at point 1 given Liquid enthalpy at point 1 Formula B

h1 = hf1 + Xl . hfg 2001{]/l(g = 1001(]/kg + 0.1- 10001{]/1{g
3.6.11.3) Enthalpy at point 2 Formula B
_m Evaluate Formula @

hy = he + (%3 - hgg )

35019/kg = 150k/kg + (0.2 - 100019/kg )
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https://www.formuladen.com/en/entropy-at-point-1-formula/Formula-5156
https://www.formuladen.com/en/entropy-at-point-1-formula/Formula-5156
https://www.formuladen.com/en/entropy-at-point-2-formula/Formula-5834
https://www.formuladen.com/en/entropy-at-point-2-formula/Formula-5834
https://www.formuladen.com/en/refrigerating-effect-given-enthalpy-at-inlet-of-compressor-and-exit-of-condenser-formula/Formula-3613
https://www.formuladen.com/en/refrigerating-effect-given-enthalpy-at-inlet-of-compressor-and-exit-of-condenser-formula/Formula-3613
https://www.formuladen.com/en/refrigerating-effect(for-given-h1-and-h4)-formula/Formula-3612
https://www.formuladen.com/en/refrigerating-effect(for-given-h1-and-h4)-formula/Formula-3612
https://www.formuladen.com/en/coefficient-of-performance-given-enthalpy-of-liquid-refrigerant-leaving-condenser-(hf3)-formula/Formula-3614
https://www.formuladen.com/en/coefficient-of-performance-given-enthalpy-of-liquid-refrigerant-leaving-condenser-(hf3)-formula/Formula-3614
https://www.formuladen.com/en/enthalpy-at-point-1-given-liquid-enthalpy-at-point-1-formula/Formula-5188
https://www.formuladen.com/en/enthalpy-at-point-1-given-liquid-enthalpy-at-point-1-formula/Formula-5188
https://www.formuladen.com/en/enthalpy-at-point-2-formula/Formula-5190
https://www.formuladen.com/en/enthalpy-at-point-2-formula/Formula-5190
https://www.formuladen.com/en/entropy-at-point-1-formula/Formula-5156
https://www.formuladen.com/en/entropy-at-point-1-formula/Formula-5156
https://www.formuladen.com/en/entropy-at-point-2-formula/Formula-5834
https://www.formuladen.com/en/entropy-at-point-2-formula/Formula-5834
https://www.formuladen.com/en/refrigerating-effect-given-enthalpy-at-inlet-of-compressor-and-exit-of-condenser-formula/Formula-3613
https://www.formuladen.com/en/refrigerating-effect-given-enthalpy-at-inlet-of-compressor-and-exit-of-condenser-formula/Formula-3613
https://www.formuladen.com/en/refrigerating-effect(for-given-h1-and-h4)-formula/Formula-3612
https://www.formuladen.com/en/refrigerating-effect(for-given-h1-and-h4)-formula/Formula-3612
https://www.formuladen.com/en/theoretical-vapour-compression-cycle-with-superheated-vapour-after-compression-formulas/FormulaList-12763
https://www.formuladen.com/en/theoretical-vapour-compression-cycle-with-superheated-vapour-after-compression-formulas/FormulaList-12763
https://www.formuladen.com/en/coefficient-of-performance-given-enthalpy-of-liquid-refrigerant-leaving-condenser-(hf3)-formula/Formula-3614
https://www.formuladen.com/en/coefficient-of-performance-given-enthalpy-of-liquid-refrigerant-leaving-condenser-(hf3)-formula/Formula-3614
https://www.formuladen.com/en/enthalpy-at-point-1-given-liquid-enthalpy-at-point-1-formula/Formula-5188
https://www.formuladen.com/en/enthalpy-at-point-1-given-liquid-enthalpy-at-point-1-formula/Formula-5188
https://www.formuladen.com/en/enthalpy-at-point-2-formula/Formula-5190
https://www.formuladen.com/en/enthalpy-at-point-2-formula/Formula-5190
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

3.6.11.4) Enthalpy at Point 4 given Liquid Enthalpy at Point 4 Formula (af

B Formuia

Example with Units Evaluate Formula [

hy = hey + (x4 hyy )

880w/ks = 80K/kg + (0.8 1000k/xg )

3.6.11.5) Entropy at point 1 Formula B

I ol | Evaluate Formula (@
Xq - hfg 341 _ ) 0.1-1000k)/kg
— Ay /kg'k = 31/kg'K + | ———
$1 =5 + T, e e 250K
3.6.11.6) Entropy at point 2 Formula (af
I oo | Evaluate Formula (@
X2 Mg 744ddigngx = Tupgr + |~ 10000
S =Spp + T, ' ke e 450k

3.6.11.7) Refrigerating Effect given Enthalpy at Inlet of Compressor and Exit of Condenser

Formula @
Formula Example with Units Evaluate Formula (@

224y /kg = 260k)/kg - 36Kkj/kg

3.6.11.8) Refrigerating Effect(for given h1 and h4) Formula (af

Example with Units Evaluate Formula [

80K/kg = 260K /kg - 180K /kg

3.6.12) Theoretical Vapour compression cycle with Superheated vapour before compression
Formulas [

3.6.12.1) Coefficient of Performance given enthalpy of liquid refrigerant leaving condenser
(hf3) Formula (@

— m

Example with Units Evaluate Formula @

COP

theoretical —

hy - hfy

hj - hy

112 =

260x/kg - 36Kkj/kg
B 280K /kg - 260K /kg

3.6.12.2) Enthalpy at point 1 given Liquid enthalpy at point 1 Formula (af

Formula

hl = hfl + Xl‘hfg

Example with Units Evaluate Formula B

200k/kg = 100K/kg + 0.1 - 1000k)/kg

. © formuladen.com
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https://www.formuladen.com/en/enthalpy-at-point-4-given-liquid-enthalpy-at-point-4-formula/Formula-5189
https://www.formuladen.com/en/enthalpy-at-point-4-given-liquid-enthalpy-at-point-4-formula/Formula-5189
https://www.formuladen.com/en/entropy-at-point-1-formula/Formula-5156
https://www.formuladen.com/en/entropy-at-point-1-formula/Formula-5156
https://www.formuladen.com/en/entropy-at-point-2-formula/Formula-5834
https://www.formuladen.com/en/entropy-at-point-2-formula/Formula-5834
https://www.formuladen.com/en/refrigerating-effect-given-enthalpy-at-inlet-of-compressor-and-exit-of-condenser-formula/Formula-3613
https://www.formuladen.com/en/refrigerating-effect-given-enthalpy-at-inlet-of-compressor-and-exit-of-condenser-formula/Formula-3613
https://www.formuladen.com/en/refrigerating-effect(for-given-h1-and-h4)-formula/Formula-3612
https://www.formuladen.com/en/refrigerating-effect(for-given-h1-and-h4)-formula/Formula-3612
https://www.formuladen.com/en/coefficient-of-performance-given-enthalpy-of-liquid-refrigerant-leaving-condenser-(hf3)-formula/Formula-3614
https://www.formuladen.com/en/coefficient-of-performance-given-enthalpy-of-liquid-refrigerant-leaving-condenser-(hf3)-formula/Formula-3614
https://www.formuladen.com/en/enthalpy-at-point-1-given-liquid-enthalpy-at-point-1-formula/Formula-5188
https://www.formuladen.com/en/enthalpy-at-point-1-given-liquid-enthalpy-at-point-1-formula/Formula-5188
https://www.formuladen.com/en/enthalpy-at-point-4-given-liquid-enthalpy-at-point-4-formula/Formula-5189
https://www.formuladen.com/en/enthalpy-at-point-4-given-liquid-enthalpy-at-point-4-formula/Formula-5189
https://www.formuladen.com/en/entropy-at-point-1-formula/Formula-5156
https://www.formuladen.com/en/entropy-at-point-1-formula/Formula-5156
https://www.formuladen.com/en/entropy-at-point-2-formula/Formula-5834
https://www.formuladen.com/en/entropy-at-point-2-formula/Formula-5834
https://www.formuladen.com/en/refrigerating-effect-given-enthalpy-at-inlet-of-compressor-and-exit-of-condenser-formula/Formula-3613
https://www.formuladen.com/en/refrigerating-effect-given-enthalpy-at-inlet-of-compressor-and-exit-of-condenser-formula/Formula-3613
https://www.formuladen.com/en/refrigerating-effect(for-given-h1-and-h4)-formula/Formula-3612
https://www.formuladen.com/en/refrigerating-effect(for-given-h1-and-h4)-formula/Formula-3612
https://www.formuladen.com/en/theoretical-vapour-compression-cycle-with-superheated-vapour-before-compression-formulas/FormulaList-12764
https://www.formuladen.com/en/theoretical-vapour-compression-cycle-with-superheated-vapour-before-compression-formulas/FormulaList-12764
https://www.formuladen.com/en/coefficient-of-performance-given-enthalpy-of-liquid-refrigerant-leaving-condenser-(hf3)-formula/Formula-3614
https://www.formuladen.com/en/coefficient-of-performance-given-enthalpy-of-liquid-refrigerant-leaving-condenser-(hf3)-formula/Formula-3614
https://www.formuladen.com/en/enthalpy-at-point-1-given-liquid-enthalpy-at-point-1-formula/Formula-5188
https://www.formuladen.com/en/enthalpy-at-point-1-given-liquid-enthalpy-at-point-1-formula/Formula-5188
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

3.6.12.3) Enthalpy at point 2 Formula (ag

—m Example with Units EEliE® FemmlE B

h, = he, + (XZ . hfg) 350K/kg = 150k/kg + (0.2 - 1000/kg )

3.6.12.4) Enthalpy at Point 4 given Liquid Enthalpy at Point 4 Formula B

. EZ=m Example with Units Evaluate Formula [

hy = he, + (X4 . hfg) 880w/ks = 80K/kg + (0.8 1000k/xkg )

3.6.12.5) Entropy at point 1 Formula @

Xq - hfg 34 _ . 0.1 - 1000kj/kg
— Ay /kg'k = 3k/kg'kK + | ———
$1 =S¢+ T, ke ks 250k

3.6.12.6) Entropy at point 2 Formula B

MR Fomula | St s
%2 hyg 7adddingk = Tupgr + | L2 10000
S2 =sp + ' e e 450k

3.6.12.7) Refrigerating Effect given Enthalpy at Inlet of Compressor and Exit of Condenser

Formula @
Formula Example with Units Evaluate Formula (&

Rg = hy - hfg 224y /kg = 260k)/kg - 36Kkj/kg

3.6.12.8) Refrigerating Effect(for given h1 and h4) Formula (af

Formula Example with Units BVl Faiinle @
80kj/kg = 260k)/kg - 180kj/kg

3.6.13) Theoretical Vapour compression cycle with Under-cooling or sub-cooling if refrigerant
Formulas [

3.6.13.1) Coefficient of Performance given enthalpy of liquid refrigerant leaving condenser
(hf3) Formula (@

[Formui
h; - hfg 260kj/kg - 36k]/kg
COP =" 112 = —
theoretical h, - hy 280k /kg - 260K)/kg
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https://www.formuladen.com/en/enthalpy-at-point-2-formula/Formula-5190
https://www.formuladen.com/en/enthalpy-at-point-2-formula/Formula-5190
https://www.formuladen.com/en/enthalpy-at-point-4-given-liquid-enthalpy-at-point-4-formula/Formula-5189
https://www.formuladen.com/en/enthalpy-at-point-4-given-liquid-enthalpy-at-point-4-formula/Formula-5189
https://www.formuladen.com/en/entropy-at-point-1-formula/Formula-5156
https://www.formuladen.com/en/entropy-at-point-1-formula/Formula-5156
https://www.formuladen.com/en/entropy-at-point-2-formula/Formula-5834
https://www.formuladen.com/en/entropy-at-point-2-formula/Formula-5834
https://www.formuladen.com/en/refrigerating-effect-given-enthalpy-at-inlet-of-compressor-and-exit-of-condenser-formula/Formula-3613
https://www.formuladen.com/en/refrigerating-effect-given-enthalpy-at-inlet-of-compressor-and-exit-of-condenser-formula/Formula-3613
https://www.formuladen.com/en/refrigerating-effect(for-given-h1-and-h4)-formula/Formula-3612
https://www.formuladen.com/en/refrigerating-effect(for-given-h1-and-h4)-formula/Formula-3612
https://www.formuladen.com/en/coefficient-of-performance-given-enthalpy-of-liquid-refrigerant-leaving-condenser-(hf3)-formula/Formula-3614
https://www.formuladen.com/en/coefficient-of-performance-given-enthalpy-of-liquid-refrigerant-leaving-condenser-(hf3)-formula/Formula-3614
https://www.formuladen.com/en/enthalpy-at-point-2-formula/Formula-5190
https://www.formuladen.com/en/enthalpy-at-point-2-formula/Formula-5190
https://www.formuladen.com/en/enthalpy-at-point-4-given-liquid-enthalpy-at-point-4-formula/Formula-5189
https://www.formuladen.com/en/enthalpy-at-point-4-given-liquid-enthalpy-at-point-4-formula/Formula-5189
https://www.formuladen.com/en/entropy-at-point-1-formula/Formula-5156
https://www.formuladen.com/en/entropy-at-point-1-formula/Formula-5156
https://www.formuladen.com/en/entropy-at-point-2-formula/Formula-5834
https://www.formuladen.com/en/entropy-at-point-2-formula/Formula-5834
https://www.formuladen.com/en/refrigerating-effect-given-enthalpy-at-inlet-of-compressor-and-exit-of-condenser-formula/Formula-3613
https://www.formuladen.com/en/refrigerating-effect-given-enthalpy-at-inlet-of-compressor-and-exit-of-condenser-formula/Formula-3613
https://www.formuladen.com/en/refrigerating-effect(for-given-h1-and-h4)-formula/Formula-3612
https://www.formuladen.com/en/refrigerating-effect(for-given-h1-and-h4)-formula/Formula-3612
https://www.formuladen.com/en/theoretical-vapour-compression-cycle-with-under-cooling-or-sub-cooling-if-refrigerant-formulas/FormulaList-12765
https://www.formuladen.com/en/theoretical-vapour-compression-cycle-with-under-cooling-or-sub-cooling-if-refrigerant-formulas/FormulaList-12765
https://www.formuladen.com/en/coefficient-of-performance-given-enthalpy-of-liquid-refrigerant-leaving-condenser-(hf3)-formula/Formula-3614
https://www.formuladen.com/en/coefficient-of-performance-given-enthalpy-of-liquid-refrigerant-leaving-condenser-(hf3)-formula/Formula-3614
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

3.6.13.2) Enthalpy at point 1 given Liquid enthalpy at point 1 Formula @

Formula

Example with Units

hl = hfl + Xl'hfg

3.6.

200k/kg = 100k/kg + 0.1 - 1000k)/kg

13.3) Enthalpy at point 2 Formula (af

Evaluate Formula @

SN o |

hy = he, + (%, - by )

350K/kg = 150k/kg + (0.2 - 1000k)/kg )

Example with Units

Evaluate Formula @

3.6.13.4) Enthalpy at Point 4 given Liquid Enthalpy at Point 4 Formula (af

B ormuia

Example with Units

hy = he + (x4-hfg)

8801y/kg = 80kj/kg + (0.8 - 10001)/kg )

3.6.13.5) Entropy at point 1 Formula (af

Evaluate Formula @

B o |

X1 hfg
S1 = 51 + Tl

0.1 - 1000kj/kg
3.4k/kg*k = 3K/kg'K + | ———

250k

Example with Units

3.6.13.6) Entropy at point 2 Formula (af

Evaluate Formula @

B oz

0.2 - 1000x)/kg

7.4444/kg*k = 7K /kg*K +
’ ’ ( 450K

Example with Units

)

X2 hfg
Sy = Spp + TZ

Formula @

Evaluate Formula @

3.6.13.7) Refrigerating Effect given Enthalpy at Inlet of Compressor and Exit of Condenser

Formula

3.6.13.8) Refrigerating Effect(for given h1 and h4) Formula @

Example with Units

224y /kg = 260k)/kg - 36Kkj/kg

Evaluate Formula [

Formula

4) Enthalpy of Moist air Formulas @

Example with Units

80K /kg = 260K/kg - 180K /kg

Evaluate Formula [

5) Humidity Formulas @

. © formuladen.com
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https://www.formuladen.com/en/enthalpy-at-point-1-given-liquid-enthalpy-at-point-1-formula/Formula-5188
https://www.formuladen.com/en/enthalpy-at-point-1-given-liquid-enthalpy-at-point-1-formula/Formula-5188
https://www.formuladen.com/en/enthalpy-at-point-2-formula/Formula-5190
https://www.formuladen.com/en/enthalpy-at-point-2-formula/Formula-5190
https://www.formuladen.com/en/enthalpy-at-point-4-given-liquid-enthalpy-at-point-4-formula/Formula-5189
https://www.formuladen.com/en/enthalpy-at-point-4-given-liquid-enthalpy-at-point-4-formula/Formula-5189
https://www.formuladen.com/en/entropy-at-point-1-formula/Formula-5156
https://www.formuladen.com/en/entropy-at-point-1-formula/Formula-5156
https://www.formuladen.com/en/entropy-at-point-2-formula/Formula-5834
https://www.formuladen.com/en/entropy-at-point-2-formula/Formula-5834
https://www.formuladen.com/en/refrigerating-effect-given-enthalpy-at-inlet-of-compressor-and-exit-of-condenser-formula/Formula-3613
https://www.formuladen.com/en/refrigerating-effect-given-enthalpy-at-inlet-of-compressor-and-exit-of-condenser-formula/Formula-3613
https://www.formuladen.com/en/refrigerating-effect(for-given-h1-and-h4)-formula/Formula-3612
https://www.formuladen.com/en/refrigerating-effect(for-given-h1-and-h4)-formula/Formula-3612
https://www.formuladen.com/en/enthalpy-at-point-1-given-liquid-enthalpy-at-point-1-formula/Formula-5188
https://www.formuladen.com/en/enthalpy-at-point-1-given-liquid-enthalpy-at-point-1-formula/Formula-5188
https://www.formuladen.com/en/enthalpy-at-point-2-formula/Formula-5190
https://www.formuladen.com/en/enthalpy-at-point-2-formula/Formula-5190
https://www.formuladen.com/en/enthalpy-at-point-4-given-liquid-enthalpy-at-point-4-formula/Formula-5189
https://www.formuladen.com/en/enthalpy-at-point-4-given-liquid-enthalpy-at-point-4-formula/Formula-5189
https://www.formuladen.com/en/entropy-at-point-1-formula/Formula-5156
https://www.formuladen.com/en/entropy-at-point-1-formula/Formula-5156
https://www.formuladen.com/en/entropy-at-point-2-formula/Formula-5834
https://www.formuladen.com/en/entropy-at-point-2-formula/Formula-5834
https://www.formuladen.com/en/refrigerating-effect-given-enthalpy-at-inlet-of-compressor-and-exit-of-condenser-formula/Formula-3613
https://www.formuladen.com/en/refrigerating-effect-given-enthalpy-at-inlet-of-compressor-and-exit-of-condenser-formula/Formula-3613
https://www.formuladen.com/en/refrigerating-effect(for-given-h1-and-h4)-formula/Formula-3612
https://www.formuladen.com/en/refrigerating-effect(for-given-h1-and-h4)-formula/Formula-3612
https://www.formuladen.com/en/enthalpy-of-moist-air-formulas/FormulaList-7400
https://www.formuladen.com/en/enthalpy-of-moist-air-formulas/FormulaList-7400
https://www.formuladen.com/en/humidity-formulas/FormulaList-12767
https://www.formuladen.com/en/humidity-formulas/FormulaList-12767
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

5.1) Relative Humidity Formulas [

5.1.1) Partial Pressure of Vapor given Relative Humidity Formula B

Formula

Example with Units Evaluate Formula @

56.1036Bar = 0.616523 - 91Bar

5.1.2) Relative Humidity given Degree of Saturation Formula (]

B ormuia |

S

Ps
1'E'(1'S)

0.7353 =

Example with Units Evaluate Formula [

0.2

91 Bar
100 Bar

-(1-02)

5.1.3) Relative Humidity given Mass of Water Vapor Formula (]

Formula

Example with Units

Evaluate Formula @

5.1.4) Relative Humidity given Partial Pressure of Water Vapor Formula (af

Evaluate Formula @

5.1.5) Saturation Pressure of Water Vapor given Relative Humidity Formula (af

97.32Bar =

Example with Units Evaluate Formula [

0

616523

60 Bar

5.2) Specific Humidity Formulas [

5.2.1) Maximum Specific Humidity Formula (a{

0.622 - pg 62891 0.622 - 91Bar
Pmax =~ ' "~ 1008ar - 91Bar
t~ Ps

5.2.2) Partial Pressure of Dry Air given Specific Humidity Formula (af

. © formuladen.com

Evaluate Formula (@
0.622 - 60Bar
149.28Bar = ———
0.25
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https://www.formuladen.com/en/partial-pressure-of-vapor-given-relative-humidity-formula/Formula-31198
https://www.formuladen.com/en/partial-pressure-of-vapor-given-relative-humidity-formula/Formula-31198
https://www.formuladen.com/en/relative-humidity-given-degree-of-saturation-formula/Formula-31178
https://www.formuladen.com/en/relative-humidity-given-degree-of-saturation-formula/Formula-31178
https://www.formuladen.com/en/relative-humidity-given-mass-of-water-vapor-formula/Formula-31169
https://www.formuladen.com/en/relative-humidity-given-mass-of-water-vapor-formula/Formula-31169
https://www.formuladen.com/en/relative-humidity-given-partial-pressure-of-water-vapor-formula/Formula-31170
https://www.formuladen.com/en/relative-humidity-given-partial-pressure-of-water-vapor-formula/Formula-31170
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5.2.3) Partial Pressure of Water Vapor given Specific Humidity Formula (af

Evaluate Formula @

Formula Example with Units

1008Bar
0.622
0.25

28.6697 Bar =

5.2.4) Specific Humidity given Mass of Water Vapor and Dry Air Formula (af

Example with Units Evaluate Formula [

5.2.5) Specific Humidity given Partial Pressure of Water Vapor Formula (af

Evaluate Formula @

Formula

Example with Units

0.622 - 60Bar
0933 = —
100Bar - 60Bar

Evaluate Formula @

0.02 m®/kg
h 0.05m?/kg

5.2.7) Total Pressure of Moist Air given Specific Humidity Formula (af

0.622- p, 0.622 - 60Bar
bt = p + — 209.28Bar = 60Bar + —m489 —
te 0.25
w

6) Pressure of Water Vapor Formulas @

6.1) Dry Bulb Temperature using Carrier's Equation Formula (a1

1544 -1.44-T,,
tap = (Dw-pv)-— + T,
Pt - Pw

1544 -1.44- 14
231.6914 = | (658ar - 60Bar ) - ———————— | + 14
100Bar - 65Bar
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6.2) Partial Pressure of Water Vapor Formula (af

Evaluate Formula [
. (pt'pw)'(tdb'Tw)
Pv = Pw e 141,

Example with Units

62.795Bar = 65Bar -

(1008Bar - 658ar ) - (110 - 14)
1544 - 1.44 - 14

6.3) Saturation Pressure Corresponding to Wet Bulb Temperature Formula B

Example with Units Evaluate Formula (@
fab - Tw 110 - 14
pv+Pt'<m> 60Bar + 100Bar -<m>
Pw = - 62.3706Bar =
tab - Tw 110 - 14
1+<1544-1.44<TW> 1+<m>

6.4) Total Pressure of Moist Air using Carrier's Equation Formula (af

Evaluate Formula (@

B (Pw-py)- (1544-144-T,)

Pt =

+ Pw

tap - Tw

Example with Units

144.3667 Bar

65Bar - - . -1.44 .
=( Bar - 60Bar ) - (1544 - 1.44- 14) .
110 - 14

6.5) Wet Bulb Temperature using Carrier's Equation Formula (a1

Evaluate Formula @

1544 (py-py) - tan (e pu)

w =

144 (py-py) - (e~ Pw)

Example with Units

-139.2086 =

1544 (658ar - 60Bar ) - 110 - ( 100Bar - 658ar )

1.44- (658ar - 60Bar ) - ( 1008Bar - 658ar )

7) Relative Humidity Formulas @

8) Specific Humidity Formulas @
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9) Vapour Density Formulas @

9.1) Dry Bulb Temperature given Vapor Density Formula @

. - 0.25 - 100Bar - 60Bar
Lo (pt pV) 108.885k = ( - )
d 287 - Dy 287 32]{g/m
9.2) Partial Pressure of Dry Air given Vapor Density Formula (]
287t 32kg/m* - 287 - 350
I 41 | 1285765 = 2= £
a © 0.25
9.3) Partial Pressure of Vapor given Vapor Density Formula (af
.287. 32kg/m* - 287 - 350
_ Py~ 287t 28.5768ar = 1005ar - |~ ¢
Py =Pe| — 0.25
9.4) Specific Humidity given Vapor Density Formula e
 E=m
“ty-287 32kg/m? - 350K - 287
o= VT 08036 = f
Pt - Py 00Bar - 60Bar
9.5) Total Pressure of Moist Air given Vapour Density Formula (af
 Emm
287 p, - t 287 - 32kg/m® - 350
po= P || 1885768 = e “ 4 60ar
u, v 0.25
9.6) Vapour Density Formula (af
 Emm
A p. - 0.25 - ( 1008ar - 608ar
o, = © (pt p") 9.9552kg/m* = (287 ;50 ’ )
= 7/ 350%
v 287 - t4
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Variables used in list of
Psychrometry Formulas above

Ac Surface Area of Coil (Square Meter)

BPF By Pass Factor

C Specific Heat Capacity (Kilojoule per Kilogram
per K)

COPypeoretical Theoretical Coefficient of
Performance

h Enthalpy of Moist Air (Kilojoule per Kilogram)
h4 Enthalpy of the Vapour Refrigerant at T1
(Kilojoule per Kilogram)

h, Enthalpy of the vapour refrigerant at T2
(Kilojoule per Kilogram)

hy4 Enthalpy of the vapour refrigerant at T4
(Kilojoule per Kilogram)

hdry Enthalpy of Dry Air (Kilojoule per Kilogram)
h¢4 Liquid Enthalpy at Point 1 (Kilojoule per
Kilogram)

hg¢, Liquid Enthalpy at Point 2 (Kilojoule per
Kilogram)

hf4 Liquid Enthalpy at Point 4 (Kilojoule per
Kilogram)

hfg Latent Heat of Fusion (Kilojoule per Kilogram)
hf3 Sensible Heat at Temperature T3 (Kilojoule
per Kilogram)

m, Mass of Dry Air (Kilogram)

My, Mass of Air (Kilogram)

Mg Mass of Water Vapor in Saturated Air
(Kilogram)

m,, Mass of Water Vapor in Moist Air (Kilogram)
P4 Partial Pressure of Dry Air (Bar)

pg Partial Pressure of Water Vapour in Saturated
Air (Bar)
p¢ Total Pressure of Moist Air (Bar)

py Pressure of Water Vapor (Bar)

Py Saturation Pressure Corresponding to WBT
(Bar)

- © formuladen.com

Constants, Functions,
Measurements used in list of
Psychrometry Formulas above

Functions: exp, exp(Number)

n an exponential function, the value of the
function changes by a constant factor for every
unit change in the independent variable.

Functions: In, In(Number)

The natural logarithm, also known as the
logarithm to the base e, is the inverse function of
the natural exponential function.

Measurement: Weight in Kilogram (kg)

Weight Unit Conversion @

Measurement: Temperature in Kelvin (K)
Temperature Unit Conversion @

Measurement: Area in Square Meter (m?)

Area Unit Conversion @

Measurement: Pressure in Bar (Bar)

Pressure Unit Conversion B

Measurement: Energy in Joule (J), Kilojoule (KJ)
Energy Unit Conversion B

Measurement: Heat of Combustion (per Mass)
in Kilojoule per Kilogram (kJ/kg)

Heat of Combustion (per Mass) Unit Conversion
@

Measurement: Specific Heat Capacity in
Kilojoule per Kilogram per K (kJ/kg*K)

Specific Heat Capacity Unit Conversion @
Measurement: Heat Transfer Coefficient in Watt
per Square Meter per Kelvin (W/m?*K)

Heat Transfer Coefficient Unit Conversion @
Measurement: Density in Kilogram per Cubic
Meter (kg/m?3)

Density Unit Conversion B

Measurement: Specific Volume in Cubic Meter
per Kilogram (m®/kg)

Specific Volume Unit Conversion @
Measurement: Specific Entropy in Kilojoule per
Kilogram K (kJ/kg*K)

Specific Entropy Unit Conversion @
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. RE Refrigerating Effect (Kilojoule per Kilogram)

« S Degree of Saturation

« S4 Entropy at Point 1 (Kilojoule per Kilogram K)

» S9 Entropy at point 2 (Kilojoule per Kilogram K)

» S¢q Liquid Entropy at Point 1 (Kilojoule per
Kilogram K)

« Sgo Liquid entropy at point 2 (Kilojoule per
Kilogram K)

« SH Sensible Heat (Joule)

. T1 Temperature at the suction of compressor
(Kelvin)

« T4, Temperature at Discharge of Compressor
(Kelvin)

« T Temperature of Coil (Kelvin)
oty Dry Bulb Temperature (Kelvin)
« typ Dry Bulb Temperature in °C
. T Final Temperature (Kelvin)

o Tj Initial Temperature (Kelvin)
T, Wet Bulb Temperature

« U Overall Heat Transfer Coefficient (Watt per
Square Meter per Kelvin)

« W Work Done (Kilojoule)

. WBD Wet Bulb Depression

» X4 Dryness Fraction at point 1

» Xo Dryness Fraction at point 2

» Xy Dryness Fraction at point 4

« AT, Logarithmic Mean Temperature Difference

« I Efficiency

V4 Specific Volume of Dry Air (Cubic Meter per
Kilogram)

« V,, Specific Volume of Water Vapor (Cubic Meter
per Kilogram)

» Py Vapor Density (Kilogram per Cubic Meter)

« @ Relative Humidity

« W Specific Humidity

* Wmnax Maximum Specific Humidity
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» Wy Specific Humidity of Saturated Air
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