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What is Psychrometrics?

Psychrometrics deals with the thermodynamic properties of moist air and uses these properties to
analyze conditions and proves involving moist air. The subject is important in air-conditioning practice
because atmospheric air is not completely dry but a mixture of air and water vapor.

In the air conditioning, cold/warm air with proper temperature/humidity is fed to a room by air conditioner
to keep the room air at the desired temperature/humidity.

Psychrometrics chart consists of the dry bulb temperature, wet bulb temperature, humidity ratio, relative
humidity, dew point temperature, specific volume, vapour pressure and enthalpy. If only two values
among the above items are known, all other values can be obtained by this chart. Moreover, the
variations of air under a certain state when it is heated, cooled, humidified and dehumidified can be
judged by plotting the charts, which provides a great convenience for users.
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e-Distributors Main Page

e-Distributors Main Page provides links to all the features/functions that are available in e-Distributors.

3 Welcome to McQuay - Distributor Main - Microsoft Internet Explorer

Ele Edit Mew Favorites Tools Help

eEack > \ﬂ @ h ;“ Search ‘?f‘\"r‘Favorites {‘3

Address |@ http:/ fwww.mequayup.comy oylm/ distributor/ default.asp
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T
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Figure 1
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Access to Online Psychrometrics

There are two ways to access the Online Psychrometrics.

Top Menu

e-Biz E-mervice e-Product zer Admin e-Feedback
Technical Buletin b

Technical Info b

online Tools I b
Equipment Performance

I Ecjuipment Selection

rarmetrics

Feplacement Status

onling Procuct
Specifications

online Troubleshooting

| Sound Calculation

Figure 2

* Click on the sub menu list to be redirected to that sub-section main page.

1) Menu List: When the mouse pointer moves over the e-Service option, a primary sub-list will be
shown.

Move the mouse pointer to respective area under primary sub-list to show secondary
sub-list (as shown in Figure 2).
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Page Content

2 Welcome to McQuay - Distributor Main - Microsoft Internet Explorer

{ Fle Edit Wiew Favorites  Tools  Help i
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= Order Acknowledgement nggé’;‘i;&'ﬂé;g) 1
= Pending Crder - Feedback (e-Biz5P): 9
- Feedback (e-Service): 3
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+ Draft PO: 82
e-Service * Products PO: 76
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_# Technical Buletin _a Technical Info 4 Onfine Tools
= ‘fear 2001 = Application Manual = Equipment Performames.
= Year 2002 = Handset Operational Manual = Equipment Selsction
= Year 2003 = Installation Manual = pevchrometrics I_ I
= Year 2004 = Presentation Material = Replacemert Status \-J} Online Tools
= Service Guide Book = Online Product Specifications
= Software Tools = Orline Troubleshooting q
® Equipment Performance
= Sound Caleulations
® Equiprient Selection
e-Product
= .
2} Marketing Buletin s Products 4} Project Reference Psvchrometrics
= Year 2004 = Wew Products = Mcua " Replacement Sbaktus
= Year 2005 = Current Products . e .
e = pline Product Specifications
& [ = Qpline Troubleshooking

= Sound Calculations |

Figure 3

* Under e-Service section, select the Psychrometrics hyperlink under the Online Tools section.

2) At the e-Distributors main page, move the mouse pointer to the Psychrometrics hyperlink and the
mouse pointer will change to {r;l over Psychrometrics hyperlink. Click on the hyperlink to select.
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Online Psychrometrics Step by Step

Select Working Unit

2 Welcome to McQuay - Distributor Main - Microsoft Internet Explorer E

© File  Edit  wiew Favorites  Tools  Help

@Back @ \_/J |ﬂ @ h /':__\J Search ‘in:(Favorites el\’ledia @ [«j,.j{. :-\# l?_.;l @ _J @ ‘:7 ﬁ

: Address |@ http: v, mecquaup, com/oylm/distributor fdist_psychroMain, asp V| Go :links >

3 Welcome Default Admin,
M—caz'!—._gzvn MCQUAY DEMO Home | Logout

e-Biz e-Service e-Product Uszer Admin e-Feedback

Psychrometrics

= king unit

- Impetial

Select warking unit

= Impetial

<
@  Internet

Figure 4

The Online Psychrometrics provides two working units:—

- Imperial unit
- Slunit

Both Imperial and Sl contained hyperlink for easy access. Move the mouse pointer to the required
working unit and click to select.
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Select Calculation Types

A Psycrometrics - SI - Microsoft Internet Explorer E”E|E|
e

© File Edit Wew Favorites Tools Help i

@Back M =7 | |1L| \EL‘ .l\J /I.-\'SEarch ‘i‘?:(Favorltes @Medla {‘3 < - ki ﬁ] o _J @ abg ﬁ

: address |§'| hitp:f fwebdey avim/distributar [PMsi, asp v| Go i links ?

3l Welcome Mcquay Demo,
mMCQUﬂV MCQUAY DEMO Home | Locout

&-Biz E-Service e-Pracuct User Admin e-Feedhack

working Unit : SI

Figure 6

Point 1

Dry Bulb Temperature l:l o
‘et Bulb Temperature % l:l °C
Dry Bulb Termperature =T

Wet Bulb Temperature =T

Air Flowr Lis

Humidity Ratio kg/kq dry air

Enthalpy KJ'kg

Specific Volume cu.mdkg dry air
Wapour Pressure KPa

Dew Foint Temperature =T

Relative Humidity %

Copytight @ 2002 $¥ OYL Manufacturing Co Sdn Bhd, All Rights Reserved.

Terms and conditions

@'l ‘:g Local intranet

Figure 5

Fsychrometrice

Energy
bixed Air
Off Coil

Figure 6

There are 4 types of calculations available, which are:-

- Psychrometrics
- Energy

- Mixed Air

- Off Coil

Select the required calculation type from the combo box (as shown in Figure 6).
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Psychrometrics

<A Psycrometrics - 51 - Microsoft Internet Explorer, E]E|E|
"'l

: File Edit Wiew Favorites Tools Help

GBack M 7 ) |ﬂ @ .l\J /I.-\‘Saarch ‘S‘T:(Favorites @Media {‘3 'R j/‘_ i] A gJ @ aby ﬁ

| Address |g‘| http:  fwebdev oylm/distributor fFsi, asp| v| Go | ilinks ®

3l Welcome Mcquay Demo,
_mmMCQUﬂv MCQUAY DEMO L

e-Biz e-Service e-Product User Admin e-Feedhack

wWorking Unit : 81

Calculations
Temperature Conditions

Point 1
Dry Bulb Termperature o
\Wat Bulb Temperature ¥ R

Find Resulk

Dry Bulb Temperature 27 °C

Wet Bulb Temperature 18 =6

Air Flowr Lis

Humidity Ratio 0.0105 ko/kg dry air
Enthalpy 53.810 KJ'kg

Specific Yolume 0.8647 cu.mikg dry air
Wapour Pressure 1.6744 KPa

Dew Point Termperature 14.743°C
Relative Humidity 45.940 % L@

Copyright @ 2002 3¥ OYL Manufacturing Co Sdn Ehd. All Rights Reserved.

Terms and conditions

g‘l % Local intranet

Figure 7

With the Online Psychrometrics, the air properties of air can be obtained by using the dry bulb
temperature and wet bulb temperature or dew point temperature or relative humidity.
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1) Input Parameters

Point 1 _— h

Dry Bulb Temperature oC

Wet Bulb Temperature "C

Figure 8

1.1) Dry Bulb Temperature : The temperature measured by the ordinary thermometer.
[Unit = °C or °F]

1.2) There are 3 types of input parameters available in this combo box (Figure 9):-

Wet Bulb Temperature  +

“et Bulb Temperature
Dew Faint Temperature
Felative Humidity Figure 9

Wet Bulb Temperature : The moist air temperature measured by the wet bulb thermometer.
[Unit = °C or °F]

Dew Point Temperature : The temperature of the saturated moist air. [Unit = °C or °F]

Relative Humidity : Ratio of the moist air-specific weight to the saturated air-specific weight.
[Unit = %]

User can enter the required input parameters into the textbox on the right hand side as shown in Figure 8.

2) Find Result

Firnd Result ] . Click on the Find Result button to view the results based on the

requirement entered in the “Input Parameters”

The “Input Parameters” must be entered before selecting the | Find Result | button, else the
calculations will not proceed and an error message will be displayed as shown in Figure 10.

Data Incomplete !

Figure 10
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3) Results of Air Properties

Dry Bulb Temperature 3.1 27 eC

YWet Bulb Temperature @—> 19°C

Air Flow @ Lis

Humidity Ratio 0.0105 kg/kg dry air
Enthalpy @ 53810 KJ'kg

specific Yolume 0.8647 cu.m/kg dry air
Yapour Pressure @ 1.6744 KPa

Dew Point Temperature 14,743 °C

Relative Hurmidity @ 46940 %

Figure 11

Figure 11 shows an example using 27°C Dry Bulb Temperature and 19°C Wet Bulb Temperature.
3.1) Dry Bulb Temperature : Temperature entered in section 1.1.

3.2) Wet Bulb Temperature : - If the selected requirement in section 1.2 is Wet Bulb Temperature,
this will display the value entered in section 1.2.
- If the selected requirement in section 1.2 is Dew Point Temperature or
Relative Humidity, this will display the value calculated based on the
value input in section 1.2.

3.3) Air Flow . Air Flow is not applicable in this Psychrometrics calculation.

3.4) Humidity Ratio : The weight of water vapour to that of dry air contained in moist air.
[Unit = kg/kg dry air or Ib/Ib dry air]

3.5) Enthalpy : A material possesses a certain heat under a certain status, and the
heat is called Enthalpy. [Unit = kJ/kg or Btu/Ib]

3.6) Specific Volume : The moist air volume per 1 kg of dry air contained in the moist air.
[Unit = cu.m/kg dry air or cu.ft/Ib dry air]

3.7) Vapour Pressure : Vapour pressure of water in saturated moist air. [Unit = kPa or psia]

3.8) Dew Point Temperature : - If the selected requirement in section 1.2 is Dew Point Temperature,
this will display the value entered in section 1.2.
- If the selected requirement in section 1.2 is Wet Bulb Temperature or
Relative Humidity, this will display the value calculated base on the
value input in section 1.2.

3.9) Relative Humidity . - If the selected requirement in section 1.2 is Relative Humidity, this will
display the value entered in section 1.2.
- If the selected requirement in section 1.2 is Wet Bulb Temperature or
Relative Humidity, this will display the value calculated base on the
value input in section 1.2.
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Energy

23 Psycrometrics - S| - Microsoft Internet Explorer [ZI[EI[XI
© Ele Edit Y¥ew Favorites Tools  Help f'
e Back - </ \ﬂ @ ;\J /..-\J Search ‘31‘\'( Favarites @ Media {‘} <]~ “_f .ﬁ] b ] @ 2ty ﬁ

| Address | httpef s moquayup, comyoylm/ distributorPMsi, asp V| Go i Links »

3l Welcome Mcquay Demo,
M—coz‘_l—__gzvn MCQUAY DEMO Home | Logout

e-Biz e-Service e-Product Uzer Admin e-Feedback

wWorking Unit : 51

Calculations
R
Temperature Conditions

Entering Condition

Dry Bulb Termperature l:l oC
|WetBuIbTemperature v| |:| o
sl — L@

Leaving Condition

Dry Bulb Termperature l:l oC
Wet Bulb Temperature  + |:| o

A [0 Lis Find Result

Total Capacity w
Sensible Capacity w
inisture Remaoval kg/hr

Copyright © 2002 3 OYL Manufacturing Co Sdn Bhd, All Rights Reserved.

Terms and conditions

@ \3 Local intranet:

Figure 12

The Energy Calculation allow the user to calculate the total capacity, sensible capacity and moisture
removal rate with the air entering and leaving conditions are known.
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4) Input Parameters

Entering Condition
Dry Bulb Temperature °
Wi'et Bulb Temperature  + W

Ai Flow @ L

Leaving Condition
Ory Bulb Temperature

“Wet Bulb Temperature C

Figure 13

There are 2 conditions for the Input Parameters that must be entered:-

- Entering Condition
- Leaving Condition

Both conditions contained the same input parameters
4.1) Dry Bulb Temperature : Please refer to section 1.1 for details. [Unit = °C or °F]

4.2) There are 3 types of input parameters available in this combo box (Figure 14):-

Wet Bulb Temperature  +

‘et Bulb Temperature
Dew Faint Temperature
Felative Humidity

Figure 14

Wet Bulb Temperature : Please refer to section 1.2 for details. [Unit = °C or °F]
Dew Point Temperature : Please refer to section 1.2 for details. [Unit = °C or °F]
Relative Humidity : Please refer to section 1.2 for details. [Unit = %)]

User can enter the required input parameters into the textbox on the right hand side as shown in Figure
13.

4.3) Air Flow : The air flow rate required. [Unit = L/s or CFM]

User Manual UM-06-M01-PS 11



5) Find Result

Firnd Reewlt ] . Click on the Find Result button to view the results based on the

requirement entered in the “Input Parameters”

The “Input Parameters” must be entered before selecting the [ Find Result | button, else the
calculations will not proceed and an error message will be displayed as shown in Figure 15.

Data Incomplete !

Figure 15

6) Results

Tatal Capacity 6.1 3957 W

Sensible Capacity 2?42 W
foisture Rermoval @ 1.634 kgl

Figure 16

Figure 16 shows an example of Energy calculation results.
6.1) Total Capacity : Total capacity required for the air conditioned area. [Unit = W or Btu/hr]

6.2) Sensible Capacity : Energy required that, added or removed from a substance, results in a
measurable change in temperature. [Unit = W or Btu/hr]

6.3) Moisture Removal : The moisture contained in the air removed after passing through the
cooling coil. [Unit = kg/hr or Ib/hr]
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Mixed Air

sycrometrics - 51 - Microsoft Internet Explorer. [Z|[E|rz|
: Fle Edit Wew Favorites Tools  Help 4’
e Back - </ \ﬂ @ ;\J /..-\J Search ‘31‘\'( Favarites @ Media {‘} <]~ “_4 .ﬁ] b ] @ aty ﬁ
: Address | hitkp: f fwane rcquiayup. comjoylmdistributorPMsi, asp| V| Go : Links »

3 Welcome Mcquay Demo,
_:zmmcouuv MCQUAY DEMO Home | Lodout

e-Biz e-Zervice e-Product U=zer Admin e-Feedback

Working Unit : 51

Calculations

Finra LY

Temperature Conditions

Point 1

Diry Bulb Temperature l:l s
[WetBulb Temperature ~| I

s TS )

Point 2

Diry Bulb Temperature l:l s
|WetBuIbTemperature v |:| o

Air Flow Lis

Dry Bulb Termperature HE

YWet Bulb Termperature °C

Air Flow Lis

Hurnidity Ratio kg/'kg dry air
Enthalpy KJ/kg

Specific Yolume cu.m’kg dry air
“apour Pressure KPa

Dew Point Temperature °C

Relative Hurnidity %

Copyright © 2002 3§ OYL Manufacturing Co Sdn Bhd, All Rights Reserved,

Terms and conditions

&] bare & Lacal intranet

Figure 17

The Mixed Air Calculation allows the user to calculate the mixed a
airstreams.

r properties of the two moist
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7 Input Parameters

Temperature Conditions

Point 1
Dry Bulb Termperature oC
Wet Bulb Temperature v @ °C
Air Flowe Lis
Point 2
Dry Bulb Temperature @ oC
Wet Bulb Temperature v °C
Air Flowe Lis
Figure 18
Point 1
i Result
- ©
Point 2 ///
Figure 19

Mixed Air Calculations consists of the mixing of the air of Point 1 and Point 2.
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7.1) Dry Bulb Temperature : Dry bulb temperature at Point 1. [Unit = °C or °F]
There are 3 types of input parameters available for this combo box (Figure 20):-

Wet Bulb Temperature  #

‘et Bulb Temperature
Dew Faoint Temperature
Felative Humidity

Figure 20

Wet Bulb Temperature : Wet bulb temperature at Point 1. [Unit = °C or °F]
Dew Point Temperature : Dew point temperature at Point 1. [Unit = °C or °F]
Relative Humidity : Relative humidity at Point 1. [Unit = %)]

7.2) Dry Bulb Temperature : Dry bulb temperature at Point 2. [Unit = °C or °F]
There are 3 types of input parameters available for this combo box (Figure 21):-

Wet Bulb Temperature  #

Dew Foint Temperature

Felative Humidity Figure 21

Wet Bulb Temperature : Wet Bulb Temperature at Point 2. [Unit = °C or °F]
Dew Point Temperature : Dew Point Temperature at Point 2. [Unit = °C or °F]
Relative Humidity : Relative Humidity at Point 2. [Unit = %]

8) Find Result

[ E— ] . Click on the Find Result button to view the results based on the
requirement entered in the “Input Parameters”

The “Input Parameters” must be entered before selecting the | Find Result | button, else the
calculations will not proceed and an error message will be displayed as shown in Figure 22.

Data Incomplete !

Figure 22
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9) Results of Mixed Air Calculations

Ory Bulb Temperature 9.1 247 °C

YWet Bulb Temperature 177 °C

Alr Flow 9.3 300 Lis
Humidity Ratio 0.00595 kg'kg dry air
Enthalpy 95 495816 KJ'kg

0.8571 cu.m/kg dry air
15751 KPa

Dew Point Temperature 13.801°C

Relative Hurnidity 9.9 50,701 %

specific Yolume

Yapour Pressure 9.7

il

OICR0I0.

Figure 23

Figure 23 shows an example of the results of mixing the air at Point 1 and Point 2.

9.1) Dry Bulb Temperature : The mixed air dry bulb temperature. [Unit = °C or °F]

9.2) Wet Bulb Temperature : The mixed air wet bulb temperature. [Unit = °C or °F]

9.3) Air Flow : The sum of air flow of Point 1 and Point 2. [Unit = L/s or CFM]

9.4) Humidity Ratio : The mixed air humidity ratio. [Unit = kg/kg dry air or Ib/lb dry air]

9.5) Enthalpy : The mixed air enthalpy. [Unit = kJ/kg or Btu/Ib]

9.6) Specific Volume : The mixed air specific volume. [Unit = cu.m/kg dry air or cu.ft/lb dry air]
9.7) Vapour Pressure : The mixed air vapour pressure. [Unit = kPa or psia]

9.8) Dew Point Temperature : The mixed air dew point temperature. [Unit = °C or °F]

9.9) Relative Humidity : The mixed air relative humidity. [Unit = %]

User Manual UM-06-M01-PS 16



Off Coil Temperature

A Psycrometrics - 51 - Microsoft Internet Explorer E|E‘E|
::'

© File Edit Wiew Favorites Tools  Help

@Back M > | |ﬂ @ _;\J /..-\JSearch ‘f\?Favorites @Media {‘} - ..7 [ - _J @ by ﬁ

: Address |f§1 http:ffwebdewjoyimidistributar PMsi. asp v‘ Go :links **

3l Welcome Mcquay Demo,
M—coz"_'—._gzvu MCQUAY DEMO

e-Biz e-Service e-Product Uzer Admin e-Feadhack

Working Unit : 51

Calculations
Temperature Conditions
Entering Condition

Dry Bulb Temperature I:l oC
|WetBuIbTemperature V‘ I =

G —T

Total Capaity C Jw
Sensible Capacity W

Find Result

Dry Bulb Temperature “C

Wet Bulb Termperature “C

Adr Flow Lis

Hurnidity Ratio ko/kg dry air %
Enthalpy KJikg

Specific Wolume cu.m/'ky dry air

“Wapour Pressure KPa

Dew Paint Ternperature “C

Relative Humidity Yo

Copyright @ 2002 3§ YL Manufacturing o Sdn Bhd, &ll Rights Reserved,

Termns and conditions

@‘I ‘-3 Local intranet

Figure 24

The Off Coil Calculations allows the user to calculate the leaving air properties with the air entering
conditions and required energy (total capacity and sensible capacity) are known.
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10) Input Parameters

Temperature Conditions

Entering Condition
Dry Bulb Temperature

“C
YWetBulb Temperature  + °C

Air Flowe

Total Capacity

.
Sensible Capacity W

Figure 25

Entering Off Caoil

Condition Condition

Cooling Cail

Figure 26

10.1) Dry Bulb Temperature : Dry bulb temperature at Point 1. [Unit = °C or °F]
There are 3 types of input parameters available for this combo box (Figure 27):-

Wwet Bulb Temperature

et Bulb Termperature
Dew Faoint Temperature
Felative Humidity Figure 27

Wet Bulb Temperature : Wet bulb temperature at Point 1. [Unit = °C or °F]
Dew Point Temperature : Dew point temperature at Point 1. [Unit = °C or °F]

Relative Humidity : Relative humidity at Point 1. [Unit = %)]
Air Flow : The air flow rate required. [Unit = L/s or CFM]

10.2) Total Capacity : Total capacity required for the air conditioned area. [Unit = W or Btu/hr]
Sensible Capacity : Energy required that, added or removed from a substance, results in a

measurable change in temperature. [Unit = W or Btu/hr]

User Manual UM-06-M01-PS 18



11) Find Result

Firnd Reewlt ] . Click on the Find Result button to view the results based on the

requirement entered in the “Input Parameters”

The “Input Parameters” must be entered before selecting the [ Find Result | button, else the
calculations will not proceed and an error message will be displayed as shown in Figure 28.

Data Incomplete !

Figure 28

12) Results of Off Coil Calculations

Dry Bulb Temperature 12.1 15.3°C

Wet Bulb Temperature @—> 129 °C

Air Floe 12.3 142 L's

Humidity Ratio 0.0052 kg'kg dry air
Enthalpy 12.5 36.221 KJ'kyg

Specific Volume 0.8282 cu.m'kg dry air
“Yapour Pressure 12.7 1.3224 KPa

Dew Faint Temperature 11,142 °C

Relative Humidity 12.9 758908 %

Figure 29

Figure 29 shows an example of the results of Off Coil Calculations.
12.1) Dry Bulb Temperature : The off coil dry bulb temperature. [Unit = °C or °F]

12.2) Wet Bulb Temperature : The off coil wet bulb temperature. [Unit = °C or °F]

12.3) Air Flow : The air flow entered in section 10.1. [Unit = L/s or CFM]

12.4) Humidity Ratio : The humidity ratio at off coil condition. [Unit = kg/kg dry air or Ib/lb dry
air]

12.5) Enthalpy : The enthalpy at off coil condition. [Unit = kJ/kg or Btu/Ib]

12.6) Specific Volume : The specific volume at off coil condition. [Unit = cu.m/kg dry air or
cu.ft/lb dry air]
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12.7) Vapour Pressure : The vapour pressure at off coil condition. [Unit = kPa or psia]
12.8) Dew Point Temperature : The dew point temperature at off coil condition. [Unit = °C or °F]

12.9) Relative Humidity : The relative humidity at off coil condition. [Unit = %]
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