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Introduction to Psychrometry ||

Chapter 1 — Introduction to Psychrometry
http://ibse.hk/MEBS7012/DencoCH1.pdf = Study notes

Atmosphere and water vapour

Psychrometric chart (theory)
The psychrometric equation
Psychrometric chart (CIBSE)

Quick revision study guide (5 questions) & chapter notes

Appendix - Thermodynamic Basics
Perfect gas laws
1st law of thermodynamics

Conservation of energy
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Psychrometry (H;ZZ2)

The measurement or study of the thermodynamic
properties of moist air (dry air + water vapour)

The Greek term psuchron (yvyp6ov) meaning "cold" and
metron (LETpov) meaning "means of measurement"

Moist air properties:
Ideal gas laws: Dalton’s law of partial pressures

Standard atmospheric pressure = 101.325 kPa

Saturated vapour pressure: Max. pressure of water
vapour that can occur at any given temperature

(See also: Psychrometrics - Wikipedia http://en.wikipedia.org/wiki/Psychrometrics)




Moist Air = Dry Air + Water Vapour (the gas phase of H,0)
Principle Dry Atmospheric Gases
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Nitrogen Oxygen Carbon Dioxide

B Molecular Weight [l % Atmosphere
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Psychrometric chart (257,85 4% [E|)

VARNY

A tool for understanding the relationships between
the various parameters of supply air and the
relative humidity

Can be used to assess the physical and thermodynamic
properties of gas-vapour mixtures at a constant pressure

Learning to use psychrometric chart
Identify parts of the chart
Determine moist air properties

Use chart to analyse processes involving moist air

(See also: https://www.designingbuildings.co.uk/wiki/Psychrometric charts)
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Introduction to Psychrometry ||

Major parameters: (see handouts for details)
Moisture content (g), or absolute humidity (w)
Relative humidity (72 or RH)

Percentage saturation ()
Wet-bulb temperature (¢,,)
Dew-point temperature (Z,,)
Specific enthalpy (/)
Specific volume (v)
Density (p)




Major parameters on a psychrometric chart

Wet-bulb
temperature

Relative
Enthal

LY humidity
Dew-point
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From chemistry to psychrometrics
(pressure-temperature diagram for water)
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In
psychrometrics,
we care mainly
about the yellow
region (the
boundary
between the
vapor phase and
the liquid or
solid phases)

(Source: https://www.energyvanguard.com/blog/78101/Psychrometrics-Impenetrable-Chart-or-Path-to-Understanding)




Pressure vs. temperature diagram for H,O
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(Source: Gatley, D. P., 2013. Understanding Psychrometrics, 3rd ed.)




Phase change processes for H,O
DEPOSITION

SUBLIMATION

HEAT RELEASED TO HEAT ABSORBED FROM
SURROUNDING ATMOSPHERE SURROUNDING ATMOSPHERE

(Source: Gatley, D. P., 2013. Understanding Psychrometrics, 3rd ed.)




Do you know how to find out
the moist air properties using
the psychrometric chart?

Psychrometric Chart

Sl (metric) units
Barometric Pressure 101.325 kPa (Sea level)
based on data from
Carrier Corporation Cat. No. 794-001, dated 1975

Dry Bulb Temperature (°C)

(Source: https://www.designingbuildings.co.uk/wiki/Psychrometric charts)

0.020

0.025

Humidity Ratio {gm Water / gm of Dry Air)




Psychrometric chart: Example 1
Given: DBT =25C, WBT =20C

Find: (a) RH, (b) dew point temp., (¢) humidity ratio, (d) specific volume, (¢) enthalpy

97.3 kJ/kg d.a.

20.0°C Y, 63%

25°C

(Source: Perry Peralta, NC State University)

12.6 g/kg d.a.




Measurement of moist air by sling psychrometer

Dry bulb thermometer

Wetted wick Wet bulb thermometer

Water reservoir /

Freely rotating handle

Figure 1 — Sling psychrometer
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Commonly used psychrometric charts

ASHRAE psychrometric chart

CIBSE psychrometric chart

Carrier psychrometric chart

Trane psychrometric chart

Mr. S K Wang (similar to Trane)

Mollier chart in Mainland China (J&%Z5 SRt %

Y ou should learn how to read and use the
psychrometric charts for HVAC design

@tﬂ
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PSYCHROMETRIC CHART

NORMAL TEMPERATURES

SI METRIC UNITS
Barometric Pressure 101.325 kPa
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Psychrometric Processes

Chapter 2 — Psychrometric Processes
http://ibse.hk/ MEBS7012/DencoCH2.pdf = Study notes

Sensible heating coils

Cooling coils
Humidifiers

Water spray types

Steam humidifier

Humidifier — psychrometric process
Room psychrometric process
Mixing air streams

Quick revision study guide & chapter notes
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Psychrometric Processes '

Common processes:
Sensible cooling / sensible heating

Cooling and dehumidification / heating and
humidification

Humidification / dehumidification
Evaporative cooling / chemical dehydration

Typical devices:
Cooling/heating coils
Humidifiers / dehumifiers




Basic psychrometric processes

Process 0-1: Sensible heating

Process 0-2: Sensible cooling

Process 0-3: Humidifying

Process 0-4: Dehumidifying

Process 0-5: Heating and humidifying
Process 0-6: Cooling and dehumidifying
Process 0-7: Cooling and humidifying
Process 0-8: Heating and dehumidifying

(Video: Psychrometric Chart - air conditioning processes (3:00) https://youtu.be/C93mW1{3rr30)




Psychrometric processes
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Schematic representation of all fresh-air, constant volume
air conditioning system

| 1 :
! : ! : : Steam :
o oy ! Humidifier
L I i I 1_
I [
| | d -
u Supply air
Qutdoor air _ .
supply Frost Heating ( J-=--=-=-=-===--=-=-=-- -|-

Heating Filter Cooling coil

coil coil _‘_ﬁ b Extract air
FAN |
PN )—E <

MECHANICAL PLANT ROOM AIR-CONDITIONED
ROOM

Can you explain the functions of each components?




Cooling and dehumidification process at the cooling coil

molsture content

e
ALl
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Chilled water cooling coil (a heat exchanger)

warm,

condensate drain line

Sensible heat exchange: gg=m,x ¢, x (t,—1,)
Latent heat exchange: g, = m, X Ay,

(Source: Trane)




Psychrometric Processes

Specific enthalpy difference: g =m x (h, — h, )
Sensible heat: gg=m, X ¢, x (£, — 1, )

Latent heat: g, =m, x hy,

Contact factor (cooling coil):

B = 9a—9p _ ha—hp _ ta—lp
Jda—9Yc ha—hc ta—tc

Bypass factor = 1 — Contact factor




Cooling coil bypass/contact factor and apparatus dew point

Fins
FitTe gpstregm of / Air that has been
cooling ool cooled.
The percentage of air that
passes through the coil
Tube — > unchanged is called the

[ \ \ bypass factor.

Chilled water or Asr which has passed Mixed ar
through without hitting stream

refrigerant
tinz or tubes

A SECTION OF COOLING COIL SHOWING ATR STEEAMS

100% saturation curve

T stream air

ADP = apparatus dew point s 1’/
It 1s the coil surface dew point ADP

temperature required to accomplish a \ 2
cooling/dehumidifying process. 3

_ _ . PEYCHEOMETEIC CHART SHOWING COOLING COIL
(Source: http://www.arca53.dsl.pipex.com/index files/psy9.htm) COMNTACT FACTOR




Relationship of apparatus dew point (ADP) to supply air and chilled
water temperatures

Supplv Air

Temp

Chilled water

Surface Area




Cooling and dehumidification process line

]
- Actual
Straight line connecting |~ process
states 1 and 2 and _ =
extended to saturation Process line 1| =
- E
Do you know 1 =
why the actual 1 5
process 1s not a . E
straight line? 1=
: | RS
| | ]
| | |
I 1 | |
I 1 _—
' i O I S N R SN M |
fd IE I]

Dry-bulb temperature




Major components of the HVAC air-side system

PREHEATER ~ SUPFLY COOLING REHEATER
EATTER FAN ol EATTERY
FRESH /
AIR
INLET
. SUPPLY
8 g - ATR
ROON
T -REECIRECTILATION
* DCT
EXHAUST
AIR
OUTLET
h gl h h FETURHR
] LIE
\EETUFN ATE
FALT

(Source: http://www.arca53.dsl.pipex.com/index files/psyl.htm)




(Source: Trane)

Determining entering air conditions

Cooling
coil

Recirculated/
return air (RA)




Simple air conditioning cycle

3)

(1) —— Exhaust B
Space 2) ~
i 4 > A
o Coal/ o
. . 00 2 7
Os QL dehumid. /.=
F
1 _
Cooling |
coil Filter -
f_ Sy
(5) | O-A. 7
Fan. | (6) ?4} l T S N T B B
S Dry-bulb temperature

(a) (b)

Can you draw such a cycle for Hong Kong summer conditions?
- Outdoor: DBT =33 °C; WBT = 28 °C; flow = 20% of supply air

- Indoor: DBT =25 °C; %RH = 50%
- Air leaving cooling coil: DBT = 13 °C; %RH = 95%

Humidity ratio




ing cycle
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Using psychrometric chart to represent different HVAC systems
(provide a visualization of the processes of air-conditioning cycles)

Sensible and latent cooling loads




Psychrometric Processes

Video demonstration examples of calculations
using the psychrometric chart

® An Example Using the Psychrometric Chart (6:25)
®,- http://youtu.be/xzT9y0QZz20

Use Psychrometric chart for cooling moist air
(9:45) http://youtu.be/A6PVsARawvs

Exercises on Advanced Psychrometry (worked
examples)

http://ibse.hk/ MEBS7012/advanced psychrometery exercise.pdf
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Psychrometric Processes '

Typical calculations:

1. Sensible heat ratio (SHR)
SHR 1s the ratio of sensible heat load to total heat load

2. Space cooling load
3. Cooling coi1l’s load/capacity
4. Humidification capacity

5. Mixing processes

Using principles of heat balance & conservation of
mass




The psychrometrics of HVAC sub-systems

Plate Heat Exchanger
(sensible heat recovery)

Dry-bulb
temperature °C

Moisture
content

ka/kg,,

<K gH':gH
seeee§ 95=0,

Regenerative Thermal Wheel

(sensible + latent heat recovery)

E—e=

------

Discharge roam air

-+— R

..........

Dry-bulb 6, 8, 6,6,
temperature °C

Do you know how to represent the processes of different

HVAC sub-systems on the psychrometric chart?

Maoisture
content
ka/kg,,

9y
9y

(Source: CIBSE Journal CPD Module 11: The psychrometrics of HVAC sub-systems https://www.cibsejournal.com/cpd/modules/2009-12/)




The psychrometrics of HVAC sub-systems (cont’d)

Tempered Spray

-
Fa

A—b [‘;;:. B—w-

Dessicant Dehumidification ‘ Moisture
Freated-spry content
ka/kg,,
Regeneration air Moisture
- content A
kgf’kgdﬂ B o, .Eﬁé
cooled spray (or 'spray coil) S.- ’}}"GE' ./6
gla.. ) "1-“6;_, ‘g 7
& i ‘@
g Dry-bulb temperature °C
“1-=e
h.
| %.7%
6 M., b
: : 1 i‘ﬂ‘?f—ﬂf&
Dry-bulb temperature °C 6, 0, & €

(Source: CIBSE Journal CPD Module 11: The psychrometrics of HVAC sub-systems https://www.cibsejournal.com/cpd/modules/2009-12/)




The psychrometrics of HVAC sub-systems (cont’d)

Face and Bypass
Cooling Coil

Eﬂ“"'ial.;..i - A

Face ai A
e - —a= B

Moisture
content

ka/kg,,

Dry-bulb 6, B
temperature °C

(Source: CIBSE Journal CPD Module 11: The psychrometrics of HVAC sub-systems https://www.cibsejournal.com/cpd/modules/2009-12/)




Psychrometric processes and dehumidification

HEAT

(+)

return air

Wet Media Heat

exchanger

!

dry-bulb

Colder temperature  Hpttep
(Source: https://www.dehumidifiercorp.com/blog/psychrometric-processes-and-dehumidification)

Moisture content

Wetter

Dryer




Psychrometric Software

[atest trends:

Apply computer software & mobile apps for

psychrometric chart and calculations

Online psychrometric charts and calculators

Use of psychrometric chart analysis for ¢
data, thermal comfort, system design & o

1matic

peration

of HVAC or drying systems (e.g. for food

medicine & agriculture)

9




Psychrometric Software

ASHRAE Psychrometric Analysis CD-ROM
(2012, 2007, 2002) [AV 697 P97]

The program allows the user to plot typical
psychrometric processes and perform the
corresponding energy calculations

The program produces near-exact replications of the
F'E.',-'-:'|1:r-::-|'n-£-ti: charts and can output a listing of points and processes
st 1n a tabular report with calculated properties and energy
i values for each. It includes a presentation of the
" ASHRAE climate data presented in the 2009 ASHRAE
Handbook - Fundamentals

(More info & the ASHRAE Psychrometric Chart App: https://www.ashrae.org/technical-resources/bookstore/psychrometrics)




ASHRAE Psychrometric Analysis Software and Mobile App

&

I|;'F.r—-- ey

Psychrometric
ANAIYSIS sofessions e

1
Mumidity Astio (ib)

Psychrometric
Chart

N— . P ’ —_—

(Source: https://www.ashrae.org/technical-resources/bookstore/psychrometrics) '




Psychrometric Software =

Other examples of psychrometric software:

ArchiSci Software — PSYCHWIN
http://ibse.hk/archisci.zip

Daikin's Psychrometrics tool

https://www.daikin.eu/en us/customers/software-
downloads/daikin-psychometrics-diagram-viewer.html

HDPsyChart (Hands Down Software)

http://www.handsdownsoftware.com/Downloads.htm

Psychrometric Chart (PSY) software
http://www.vector.co.jp/soft/win95/business/se288946.html
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Climate Classification
on Psychrometric Chart
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(Source: ArchiSci Software - PSYCHWIN)




Design strategies for HVAC systems
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(Source: ArchiSci Software - PSYCHWIN)
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Thermal comfort analysis and design
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(Source: ArchiSci Software - PSYCHWIN)




Daikin psychrometric diagram viewer software

Y vew 2Fopen bl Sevw 2] Rwgent U7 Preterences o Ewr g About

o —_— - =
u sychwoenenc Chbgeaen Yoewer 320 (ALL POTSILE od ACTIONS dagirvd sop) m

- iRt T : DAIK N =

-
- ol

w1

o]

il

2 ] L. |
Doyt Q7 W Rev ey Wty Wit wrpenire WY Specte e 7 Centy
(Source: https://www.coolingpost.com/products/daikin-upgrades-psychrometric-software/)
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Psychrometric Software

Online psychrometric chart (examples)
Psychrometric Chart (from Dr. Andrew Marsh)

http://andrewmarsh.com/software/psychro-chart-web/

https://drajmarsh.bitbucket.io/psychro-chart2d.html

PsyOnline (by FlyCarpet) (English & Chinese)

http://www.flyca

pet.net/en/PsyOnline

Online psychrometric chart and calculator

https://www .herramientasingenieria.com/online

calc/psychrometrics/psychrometrics.html




Psychrometric Chart (from Dr. Andrew Marsh)

BN . [E EE.

DATA MAPPING 5 Psychrometric Chart

INDICATOR:

Bub: Z3.0°C
COMFORT OVERLAY o B
Abs Hurtidity: 7.08027 gl
Mg Prisssune: 114255 kPa
No Comfort Cverlay ¥ Al Volume: DA4812 m3

Enthalpy: 4117403 kMg

Dew Paing: 8.0 °C

Wet Bulb: 14.7 °C

PSYCHROMETRY: | ha. | i “ ®*| |;x_7:'

Reset Options B

PROCESS LINES b
CHART METRICS Lo
& Dry-Bulb Temp.
Absolute Humbdity
Falative Hurmidity

Wet-Bulb Temp.

~ Vapour Pressure

1
=

(i Aape BogrB) Anprung sgniosae

Specific Volume

@ & ®& @8 @ & 6

@ Emhalpy

Default None

L]
[

(Source: http://andrewmarsh.com/software/psychro-chart-web/)
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C [ www.flycarpet.net/en/PsyOnline

Home

About

Projects ~

Free Online Psychrometric Chart

E Process Cycle 1 Cycle 2 Setting Display

Contact

World's first online, and only! A convenient, pre

PsyOnline (by FlyCarpet)

1aHERT

or HVAC engineers

Click on chart for air properties )
Stop and Play. We have a free small game for you: Survive Broken. Click to start play

Or input data for air properties

TDry,*C v| 25
Rel.Humid, % v, 50 30
29
Quantity Value Units 28
: 27
P.Ambient Pa 26
25
T.Dry.Bulb °C ™~
Humid.Ratio g/kg(d.a) :3
Rel. Humid % *;
T.Wet Bulb 'C cog
1 °
T.Dew o0 17 2
16 :
T.Saturation *C 15 E
14 >
Enthalpy kJ/kg(d.a) 12 E
12 §
P.Vapour Pa n T
10
P.Sat Vapour Pa 9
8
Spec.Heat kJ/(kg.K) 7
6
5
4
: 3
! 1
- 0
45

-10 -5 0 s 10 15 20 25 30 35
Dry Bulb Temperature, °C. Pressure = 101325 Pa

(Source: http://www.flycarpet.net/en/PsyOnline)




Online psychrometric chart and calculator

Interactive Psychrometric Diagram.

g/kg O O A ?
50 t(°C):33 33 0

rh(%):33 33 0

= whbt(°C): 20.8 20.8 0
47 g/kg: 10.4 10.4 0
h (kJ/kg): 59.7 59.7 0
" Dew Point(°C): 14.6 14.6 0
35 d(kg_/m3)115 1.15 0
P (hPa): 1013

20

------ . Constant Enthalpy
23 = - Constantrh

O : Fixed point
17 © : Mobile point

x % : Dew points
1"
% 2 < 5 7 e 11 132 14 16 18 20 22 23 25 27 20 3

Dry bulb temperature (°C)

(Source: https://www.herramientasingenieria.com/onlinecalc/psychrometrics/psychrometrics.html)
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Psychrometric Analysis

Using psychrometric chart to analyse moist air

Climate analysis

Frequency distribution of annual weather data on
psychrometric charts

Thermal comfort analysis
Bioclimatic analysis (such as Givoni bioclimatic chart)

Thermal comfort zones & index
ASHRAE Standard 55 (https://comfort.cbe.berkeley.edu/)

Cooling & ventilation strategies

Natural ventilation & passive cooling design




Analysis of outside air (climatic) conditions using a psychrometric chart

Qutside
Air

Temperature

Humidity

(Source: https://knowledge.autodesk.com/support/revit-products/getting-started/caas/simplecontent/content/psychrometric-charts-part-1.html)




Hourly climatic data as a distributed grid

BN . [=]

LEd
. Psychrometric Chart

INDICATCA:
DOy Buiby: 26.1 °C

Rl Humidity: 26.8%

Al Hurnidity: 5.4 gfkg

Vg Prissure: 105245 kPa

DATA MAPPING

Load EPW...  Load CS\L..

Select Display Metric..,

Wet Bulb: 1652 °C
Gl 250 %

Show Distributed Grid

Ak

Show Date Range Selecior

COMFORT OVERLAY

Wo Comfort Overlay

Reset Opticns b

PROGESS LINES
CHART METRICS

Dry-Bulb Temp.

1 Absolute Humidity

B Relative Humidity
Wet-Bulb Temp,

' Vapour Pressure

Specific Volume

3 @& @& 6 & 8 @

Enthalpy
Dafault More

WEATHER STATION

'"l!llllﬁlm
= Tﬁiéaﬁ

O i o i s
=

(Source: http://andrewmarsh.com/software/psychro-chart-web/)
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Climatic data as individual hourly data points

A - = EAERERON

PSYCHROMETRY: | + | H G

DATA MAPPING w Psychrometric Chan otal Cloud Cover (%)

INDICATOR: oo s e Fird ten e sk

Dy Buib: 26,1 °C g 4 ? s
Load EPW...  Load C3\.. R Humidity: 28.8% /! - 2 4

Alia Hurmidity: 6.4 gk E h

Vi Pressure: 1.05245 Pa J ; ; 3 : ; 3
Select Display Matric... A Viefume: DASETS md / AL
Enthalpy: 42 57368 kg / . E E F i
Derw Faint: 7.5 °C Rl |
Show Hourly Data Points §  WetBulb:152°C i : 2 : : ; 2

Show Date Range Selector / 131
COMFORT OVEALAY (0 / [

Ma Comfort Cverlay

£l
o
i

Reset Options b F _?a
PROCESS LINES > /' l
Dry-Bulb Temp. . ; £ ; E: . ;
@ Absalute Hurnidity
B Relative Humidity

Wet-Bulb Temp,

@ @ & ® /8 & @
-
(i Kapr BB} Anpruangy sgnosen

" \apour Pressurne e =
Specific Volume i L |
Enthalpy i

Default Mone ' 0
WEATHER STATION b : kvl
~5
0.0 1000
= T
B T T S T T L L T e e Il T T T e TR e T T S B B T e B w1 ]
i & 16 15 2 25 ] 3 40 45 dogl

Dry Bulb Temperalure {degC)

(Source: http://andrewmarsh.com/software/psychro-chart-web/)




Climatic data as monthly mean average min/max lines

| PSYCHROMETRY: | + | = |l G

DATA MAPPING
Load EPW...  Load C3\..

Select Display Metric...

Show Monthly Banges
Show Date Range Selecior

COMFORT OVERLAY o

Mo Comfort Overlay

Reset Opticns b

PROCESS LINES >
CHART METRICS L
Dry-Bulk Temp,
Absalute Hurmnidity
Relative Hurnidity
Wet-Bulb Temp.
Vapour Pressurne

Specific Volume

@ @ & @ &8 9 @

Enthalpy

Default None

WEATHER STATION >

INDICATOR:
Diry Bub: 230 °C

Re Humidity: S0.0%

Abs Hurnidity: T.00027 g
Vg Pressure: 1.14255 kPa
Air Vetume: 084819 m3
Enthalpy: 4117408 kg
Drerw Paing: 9.0 °C

Wt Bulb: 14.7 °C

FAEN £ [=]

.. Psychrometric Chart

0 145 20 25
Diry Bults Temporalune {degl)

(Source: http://andrewmarsh.com/software/psychro-chart-web/)
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Climatic data as track conditions over the course of a day
PSYCHROMETRY: | # | H O. | Im,| /:" .JD| [— El,|,| @-

DATA MAPEING . Psychrometric Chart Total Cloud Cover (%)
INDICATSH: {8 e S Bl T II“";. i w
Ory Bul: 23.0°°C i ._| - 2 .'I g
Load EPW... Load CS\.. Rt Humidity: 4004 ! i 4%
Abs Hurnidity: 700027 g Vi ; ; i ’ : o
Vg Pressurm: 1.14255 XPa /
Select Display Matric.., At Weluina: DAME1E md /
Enthalpy: 41.17408 kg 3
Deew Pging: 8.0 °C b
Show Daily Outling y  WetBulb: 147 °C ¥
/' B
Show Date Range Selector ff
/
Year Marith Day ;
. A : :
Snapshot Regians b 4 o= 3%
’Ir-{ I'_' ._- Il.' -._- Il_- --.. _25
COMFORT OVERLAY Lo /,1
A v
No Gomfort Overlay : A 1F
// =
Reset Options p / e L §_
/ £
PROCESS LINES b | g
CHART METRICS w "*‘“' %
Dry-Bulb Temp. & L2
&
Abzolute Hurnidity & £ 5
B Relative Humidity [
© Wet-Bulb Temp, & B
* Vapour Prassure o =
Specific Volume fi3
Enthalpy & =5
Default MNone I
WEATHER STATION ? = 200 200 -
T 1 T T T T 1 T r 1 1 1 1 v T 1 T 1 T T T 1 T T v T -0
2 a0 5 an 5 dagC
Dry Bulbs Tempoeralure [degC) |

H VL I ﬁfﬁj W\ i I||H'. ﬁ['*"* F ®
|| \_ 'rJ llﬂJ‘ILU" |J“'-' JAI '.h. W\ 'Jﬁ

(Source: http://andrewmarsh.com/software/psychro-chart-web/)




Bioclimatic analysis using a psychrometric chart
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Bioclimatic analysis using a relative humidity chart
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Heat index contours mapped over the psychrometric chart
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Thermal comfort predicted mean vote (PMV) contours
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Analysis of external climate on cooling & ventilation strategies
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(Video: Using Psychrometric Charts for Building Design (5:25) https://youtu.be/ZVXynRFeZQY)




Example of how plotted data on a psychrometric chart can be studied,
and related to passive design (using Climate Consultant™)
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Analysis of weather conditions 1n Hong Kong
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Analysis of weather conditions 1n Hong Kong
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Analysis of weather conditions 1n Hong Kong
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Analysis of weather conditions in Hong Kong

ASHRAE PSYCHROMETRIC CHART NO.1

NORMAL TEMPERATURE e, -
BAROMETRIC PRESSURE: 101.325 kPa - ] HL? i L
Copyright 1992 T T7L = T5d
AMERICAN SOCIETY OF HEATING, REFRIGERATING AND ABR.CONDITIONING ENGINEERS, INC, 7 ST A
o ¥ A P’
SEA LEVEL s A% 7 i T W,
= T J | T -t i
b = e [% l". ™
i ; B e Il L e
1 el b CETA o 'x\x r{f:} o,
TOTAL HEAT L3 _.-‘Afh.._"""\-\.._ = ,"' :, .‘" -H""-\.._ ,:“
i .|: (‘J ""- [
N A= b
s xl.“ ._"-\_
% e L7
< P G ), S
‘T"b- 5 oy 3 il L
& o] "'-, e S L\""-H."'l. Hl
» = = i
EMTHALPY & T, ol =]
HUMIDITY RATID — & - "‘-'._\_ __.:(;‘: N
B wml
. R
ﬁ' lﬁf .--.. .
o )-h'_‘:lit e
& Py [ - % = L
ﬁ_@. A - -H""h..._“l"-. -::\?'-’: 14
o o 3 - el ~
. ﬁxﬁ“‘:\ﬁ“ o - y - Y
& L= 3 S .
& wEES S~ 1
P e e it
P e g% T
Ko L 50 B A =3
2 . W i AV
! NE W, | L
T A e el |
e - L -1
Ve L. -~ e i I ™
Bp e e Bu s A ey
1.'4""\-\_‘%“"' = S - <] "'L ..- -Hi":-\.._ E
- ..:"""-n.-\""“-u.. 0 .__I. l\"'( ks = ._E-::._{:.
Ao 3 ; - S LS o
5 =Ty g T -
= Y RERESE SE I ERRRSY
e s Tl 1\ 5 =l Y-
B il = T o I S el ™ Y m
e 2 U ) I 'II::'*"‘}."-""“HEW. Er“i;-- \L". = T G
= e s o I O T O =5 s T ) e | o
'\-\._\_\_‘;ﬂ N . -
ty of occurrence.

(Source: Dr. Sam C M Hui)

ENTHALFY - ki FER KLOGHRAM OF DREY AR

|




Analysis of HVAC operation strategy
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All-year-round operating regime based on outdoor conditions
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(Source: CIBSE Journal CPD Module 14: The psychrometrics of air conditioning systems https://www.cibsejournal.com/cpd/modules/2010-03/)




Further Reading

Why Learn Psychrometrics? (by Donald P. Gatley)

https://www.ashrae.org/news/ashraejournal/why-learn-psychrometrics

CIBSE Journal CPD modules: http://www.cibsejournal.com/cpd/

Module 3: The properties of air
https://www.cibsejournal.com/cpd/modules/2009-04/

Module 7: Applying the psychrometric relationships
https://www.cibsejournal.com/cpd/modules/2009-08/

Module 9: The basic psychrometric processes
https://www.cibsejournal.com/cpd/modules/2009-10/

Module 11: The psychrometrics of HVAC sub-systems
https://www.cibsejournal.com/cpd/modules/2009-12/

Module 14: The psychrometrics of air conditioning systems
https://www.cibsejournal.com/cpd/modules/2010-03/

Module 23: Travelling into time with psychrometry
https://www.cibsejournal.com/cpd/modules/2010-12/
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