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Control Diagrams
and Sequences
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Design Criteria - |

The control system:
Must meet the needs of the process

Should control the process as directly as
possible

Must be designed to work with the HVAC
system and vice versa
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Design Criteria - ||

The control system:

Should minimize energy consumption
while meeting process goals

Must meet the budget
Must be designed for maximum simplicity
Must be easy to understand and maintain
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Key Personnel

HVAC system designer

Responsible for conceptual design, tendering, etc.

Controls vendor sales representative
Provide advice on control products & features

Mechanical contractor
Installation of mechanical parts

Electrical contractor
Installation of electrical parts

Controls contractor
Details of control system + part of the installation
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Typical Installation Tasks

Mechanical contractor

Installation of control valves, dampers, air and water
measuring devices

Provision of control dampers
Installation of duct mounted smoke detectors
Provision of variable speed drives

Provision of starters for package equipment and special
machinery (e.g. chiller)

Provision of starters with thermal overload protection or
motors with integral thermal overload protection
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Typical Installation Tasks

Electrical contractor (the controls work)

Motor starters
Fire alarm and life safety control relays and switches
and all smoke detectors

Wiring and mounting line voltage controls
Power to control panels

Controls contractor

Selection of control valves
Selection of actuators for both valves and dampers

Control and interlock wiring
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Control Diagrams and Symbols

Symbols for HYAC system components

Refer to ASHRAE Fundamentals Handbook 2005 Chp.
37, Abbreviations and Symbols

Refer to other local standards or guidelines
Usually specified in the contract drawings & documents

Generic control diagrams

Using generic symbols to describe and define the
requirements of the control system

nop drawings by contractors
pecific hardware control diagrams

n
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[Source: Honeywell, 1997. Engineering Manual of Automatic Control: for Commercial Buildings]
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Generic Symbols - |

Potentiometer

DEVICE SYMBOL DEVICE SYMBOL
Input Remote
(cor_m:llle;i Output (S:tartlstog
variables omman
Controller Reset C =0 ea | Wotor starter M Interlock
Input device)
(where used) Safety
Interlock Motor
— Wall
Wall Temperature .
Sengor Timeclock —TC
Control
Action Gradual
Wall Thermostat Switch or

Opposed Blade

-
Duct Temperature 2-Way
N.O.
Sensor Control Valve L
Nor!n_al
Single Point Averaging Position
Control
Action ’{ﬁ'
-
Duct Thermostat o > 3-Way " o
rm e ormal
uct Thermosta Mixing Valve Position
i Relative to
Single Point Averaging Common
Normal
; Position
- Relative t
Wall Humidity H 3-Way c N.O. Relative to
Sensor Diverting Valve N.C.
—Activator
Motorized
Wall Humidistat @—{ Damper, o
Parallel Blade =+ Normal
Position
Activator
——
Duct Humidit —@— Motorized
¥ Damper,
Sensor

N.O- ~__ Normal

Position

Duct Humidistat

Duct
Smoke Detector
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Generic Symbols - Il

Sensor & Station

Sensor

DEVICE SYMBOL DEVICE SYMBOL
Freeze-stat or @ Airflow
Low-limit T'stat Measuring
Station - -
Differential Switch Trarll:)s-;:itter
Pressure [OPs | < 4 Steam
Switch N N Humidifier .
Transmitter — . —
Reversing (BBackdr?fF ~
B — arometric . .
General Relay ;\I Relief) Q
Tf,;ey Damper
Flow Switch Momentary _
(Sail Type) > %0"_taﬁt — ——-Jio——
witc Normally Open Normally Closed
Flow Meter E _ Relay — = — M=
Normally Open Normally Closed
Well Temp @ T
T'Stat
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Writing Control Sequences - |

Break the sequence into logical parts
Clearly indicate the control point and
controlled device and how the setpoint is
determined

Consider using enabling interlocks

State the required/desired setpoints
Each variable should be controlled by a
single control loop
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Writing Control Sequences - |l

State how each device should be controlled
when the system operates normally, shuts
down and in emergencies

Specify the normal position of important
controlled devices

Control sequences should be as specific as
possible

Simplify control sequences to avoid bugs
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Single-Zone Air Handler

Fan
Interlock
....................................................... [ —

TC R Outside Air

E E I | | Ii ; Fan

i i E E — | Inter-

b mmmm e o Motor |[-' feeeeo.. . i lock

NN Starter ' :
. X Freeze <, ! '

Duct - Stat @ ZHom}i---
Smoke | | E
Detector \ v N.C.V] // |

/
/|/ Return
f Air
/|
) ) /|
/|
I I
— CHWS L— HWS
OPEN
Valve Chilled
position Water
Valve
CLOSED
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Single-Zone

Unit With

Dual Setpoint Thermostat

E Int
Time
P Clock [TC R — ;
P i E —— Fan
: H i : [ O e — | Inter-
P : ; T lock
. e o Motor N.0.HWR i Outside
; i .| Starter 1 Air
E E E Duct { om I'-'--“:
oo 1 Smoke i
! ! DSD|Detector -V '
P T /A -
: : 1 &
: E : 4 Retprn
E E ; Air
; ; ) ra) /|
T T I /
@ @ L cHws L— Hws
D.A. R.A
Dual
Setpoint OPEN
T'stat Water
Va_I\{e Chilled
Note: Duct smoke detector position Walter
in return air duct would Deadband Valve
detect space for alarm : :
| —
CLOSED ' ;
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Economizer
High Limit
T'Stat

. . :
....................... @---- » Warm-up . '
' 'IEl Interlock , :

Reset
OAT Sensor Supply Air
. / N.O. N.C Inlet Vanes Temp
L. N.C. ) T Sensor

e "
Outdoor E 3_3 %N.C. v )

4 3 v
; 2 ;
ir
/a) A Iﬁl Pressure
( \ %2> 1w - DP|Trans-
1R {-OB a8 PR Sl . _mission
N.O :. . N Pressure
SeIIQetlztor/ . Warm-up HWS ' CHWS MS o P C Independent
2y Relay ' + ' Static VAV Box | | Controller
TYP — || nterlock Freeze-' _ ___ __ — F-]-1---- 1 Pressure w/Reheat .
, Stat ' Controller ___Coil} s l_:l
Fan i -@ - : : : B :
—! Interlock /\ Warmup TC :r@_ o_—% FV\TS:
' Return Relay Timeclock ' N.O. :
MIN Air ‘HWR !
Position : :

Note: Smoke detector in return air duct
would detect space for alarm
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Valve
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Supply Air
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4

4

0%
Space
Temp
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h
TR
T
ER
EC

Relial
Mo passage

5 &

Dhischaree air lempemiure PF = Prassune drop across (ler
E

Fone lemperaiure
Low temperature Limit
Ratum air enthaphy
Cutdoor air enthalpy

PR = Space pressura
PI= Duct static pressune
(0, = OOy concantration

Main

duct 2

[Source: Wang, S. K., 2001. Handbook of Air Conditioning and Refrigeration]
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Control diagram of a VAV reheat system for year-round operation
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Pressure Independent Control

VAV Box
Total
Pressure }
From ( Damper
Supply _ <
Duct
Main /(
Static )
Pressure
Damper Space
DM Motzr Thermostat
Velocity
(Differential _—>| DPT
Pressqye) i Pressure .
Transmitter ~  =====eeeeeeeeeecccooooad C <</1ndependent i
. Controller '
Reset ' i
Input e mmmm e e mmmmmmmmmmmmemmmmmmmmm e mmmmmm e
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Chilled Water, Economizer and Hot
Water Sequencing

Open

Closed

------ " Min OA

Y
4
Y

Economizer
Outdoor J SRR

Air

Dam per\ff')

Hi Limit
r- Point (Approx)

Y

4\
Chilled
Water
Valve

Y
Y
Y
Y

Y
/ "Integrated"
; Economizer
4 Operation

Position

Controller Signal -
(Supply Air Temperature)
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Reset Schedule

60° f
(16 deg C) :
Supply Air
Setpoint :

55° — 5

(13 deg C) i

55°F 65 F
Outdoor Air Temp ———»
(13 deg C) (18 deg C)
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OUTDOOR AIR

TEMPERATURE EE%?—EET[EE :
SENSOR
1
RETURN
SENSOR

DISCHARGE

H AR P

FAN

— A &-suppLy c2720

Discharge air control loop with reset

[Source: Honeywell, 1997. Engineering Manual of Automatic Control: for Commercial Buildings]
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Qutdoor Air Discharge Air
Temperature Temperature
Condition ("C) ("C)
Outdoor design =20 40
temperature
Light load 20 20
o 40—+
= (FULL RESET)
®S
=
S 5
e
o =
B g
oo
TN
=
i 2 () ettt et e e -
| |
-20 20
(FULL (RESET
RESET) =START)
OUTDOOR AIR TEMPERATURE (°C) C3084

Fig. 34. Typical Reset Schedule for Discharge Air Control.

[Source: Honeywell, 1997. Engineering Manual of Automatic Control: for Commercial Buildings]
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LOAD
EXCEEDS
DESIGN
CAPACITY

g

. HEATING
THROTTLING

RANGE

1.0

_ DEAD __|
BAND

MAXIMUM HEATING
CAPACITY,FRACTION

l ROOM
TEMPERATURE

MAXIMUM COOLING
CAPACITY, FRACTION

COOLING |
THROTTLING — -
RANGE

LOAD
EXCEEDS
DESIGN
CAPACITY

Thermostat model of proportional control with deadband
and dual throttling range
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Practical Examples for
Air Handling System
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Practical Examples for
Air Handling System

Reference document:

Honeywell, 1997. Engineering Manual of Automatic
Control for Commercial Buildings - Heating, Ventilating,
Air Conditioning, Sl Edition., Honeywell, Inc.,
Minneapolis, MN, pp. 201-260.

Air Handling System Control Applications
Abbreviations and symbols

Requirements for Effective Control (general guidelines)
Different HVYAC processes

ASHRAE Psychrometric Charts
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Practical Examples for
Air Handling System

Typical format and design information

Functional description (w/ diagram)
Features

Conditions for successful operation
Limitations

Specifications

Psychrometric aspects
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Fan system start-stop control

SPACE
mmm=e=mmsma-aaa- , ~ PROPELLER TEMPERATURE D
L ﬂ : EXHAUST 23.5) 1‘J
®on| |2 . ‘ AN xll o &
L TN | i et B = | 16 :_h:w_,{:x,1 OFF
/ . 1 e
[ 1 | SETPOINT STATUS
EA ., 1] RA | ON | @ —
Ny ! UNCCCUPIED
. 4 LOW LIMIT
53 : + Yy ¥
PERCENT 17 | FAM SYSTEM
LOAD SCHEDULE AND T
CONTROL PROGRAM ™ AUTO f‘-{:’-’f-{,-’ﬂ
, .
|
: |NGF”'3|*5'~|—| l |||r - 2/ WARM-UP MODE
~ =] STATUS
|+ |
. ", ™ L
OA < = 7 |= SA OFF
‘ { e ©
11 ;
PELT]':E"‘T 16 5 UNOCCUPIED OVERRBIDE
O [oFF| | [0 D) ©
OA 12 l; N
TEMPERATURE 17 - DURATION
' STATUS MINUTES
KM15151

[Source: Honeywell, 1997. Engineering Manual of Automatic Control: for Commercial Buildings]
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Fixed guantity of outdoor air control

Return air
""--....,__‘____...--"
HA
/7 A
Ve . .
OA MA SA > Deliver/supply air
(2]
OPEN
COMNTROL L ]
T PROGRAM M10445 / /

Two-position
damper

18.3°C DB
/_ RA 26°C DB, 17"CWB
wa (@

OA
4°C DB, 1.5°CWE

[Source: Honeywell, 1997. Engineering Manual of Automatic Control: for Commercial Buildings]
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Mixed air control

2

Yo NorMAL| § [§
' : 1
(&) | :
20 OA e ; ' MA
,f : ; H
9 ] [
@ |63 ON [ o ______ I @
} I o o 16
|
CONTROL 16 @
_ PROGRAM (7 ] .
]
2[00
17.5°C DB MA OA MINIMUM
CONTROLLER SETPOQINT SETPOINT S
RA 24°C DB, 15°C WB
m
OA ) [Source: Honeywell, 1997. Engineering Manual of
4°C DB, 1.5°CWB Automatic Control: for Commercial Buildings]
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Economizer cycle control (outdoor air dry bulb)

~
EA .~ RA
P
.
—| 83
o| © (7
0 p
9 OA -~ MA
e
O |83 E'F OTHER INPUTS AND QUTPUTS
| J
T CONTROL |
[7)

ECONOMIZER
STATUS D|N E

200

PROGRAM /
s
04 MINIMUM SETPOINT

(MOTE: THE TEST AMD BALAMCE IMITIAL

WALUE FOR PROFPER VENTILATION 15 22)

o KR

ECONOMIZER MODE SELECTOR

1=AUTCO BASED UPCHN Q& DB

BELow | 22 [[/)} DEGREES.

2 = MANUAL, ECONOMIZER ON.

[Source: Honeywell, 1997. Engineering Manual of

2= MANUAL, ECONOMIZER OFF.

Automatic Control: for Commercial Buildings]
M1S15d
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Economizer cycle control (outdoor air enthalpy)

-
EA 7 RA
0o

‘ /_/r//
/

OA

MA
0| o] £
¢ @ N/ OTHER INPUTS
9 = (7] 1 AND OUTPUTS
. <J } CONTROL A\
195~ pROGRAM ~ .22 @ o
ENTHALPY I o
kJ PER KILOGRAM O MINIMUM SETPOINT
ECONOMIZER {NOTE: THE TEST AND BALANCE INITIAL
= D@ (5] VALUE FOR PROPER VENTILATION IS 22)

ECOMOMIZER MODE SELECTOR
° 1o

1 =AUTO BASED UPON OA

ENTHALPY BELOW | 15.5 (7)) klkg
2 = AUTO BASED UPON OA DB

TEMPERATURE BELOW | 22.0 k-@} DEGREES
3 = MANUAL, ECONOMIZER ON.

4 = MAMUAL, ECONOMIZER OFF.

NOTE: THE SYSTEM IS LOCKED OUT OF THE Economizer  [oource: Honeywell, 1997. Engineering Manual of

MODE ANYTIME THE OA DRY BULB IS Automatic Control: for Commercial Buildings]
ABOVE |27.5 @ DEGREES.

MIE1EE
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Economizer cycle control (outdoor air enthalpy)

—

i
ENTHALPY
CONTROL
SELECTS RA

©®

24°C DB, 54% RH

ENTHALPY
CONTROL
SELECTS OA

®

ENTHALPY
CHANGEOVER
LINE, 50 kJ/kg

(9

a— HIGH OA DB

CUT-OUT
OA DB @
GGNTHGLLEH/ ‘\
SELECTS OA Sl S
CONTROLLER
SELECTS RA

[Source: Honeywell, 1997. Engineering Manual of Automatic Control: for Commercial Buildings]
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Economizer cycle control (outdoor air/return air enthalpy comparison)

— QA MIMIMUM SETPOINT
(MOTE: THETEST AND

BALAMNCE INITIAL
WALUE FOR PROPER
WENTILATION IS 22)

ENTHALPY
kJ F‘EF! KILOGRAM
[40.0]-, 0
=
\f-l
/ o] [|
EA 7
yal
=)
®
/_/r s
2 S MA
o] of pa
@ (4 '} ) = OTHER INPUTS
AND OUTPUTS
[o ] [s2] E=L B B
: CONTROL =
Q “ PROGRAM m o
ENTHAJ_PY i@ Y
K PER KILOGRAM
ECONOMIZER MODE SELECTOR
@
1= AUTO BASED UPCN OA/RA
. ENTHALPY COMPARISON,
|| 2~"UTOBASEDUPON 04 DB
—
BELOW ) DEGREES
3 = MANUAL, ECONOMIZER ON,
4 = MANUAL, ECONOMIZER OFF.

MOTE: THE SYSTEM 1S LOCKED OUT OF THE ECOMOMIZER
MODE ANYTIME THE CA DRY BULE 15

ABOVE |27.5 k@'} DEGREES.

© 2007 ASHRAE Hong Kong Chapter

[Source: Honeywell, 1997. Engineering Manual of
Automatic Control: for Commercial Buildings]
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Mixed air control with economizer cycle

v
EA .~ NC RA
,.-""f
083 | U (3 T
‘ |
: (2]
J/ ' |INORMAL| { [§
NO o
°<QI> OA  “nc v 1 MA >
L | |
83 [ o/oNE ! a)
PERCENT
open | O T ®__! GE
CONTROL =
oN—" PHGEHAM - °
®| ECONOMIZER DECISION. ® o222 @)

REFER TO PREVIOUS
ECONOMIZER OPTIONS

\— OA MINIMUM SETPOINT

(NOTE: THE TEST AND BALANCE INITIAL
VALUE FOR PROPER VENTILATION IS 22}

[Source: Honeywell, 1997. Engineering Manual of Automatic Control: for Commercial Buildings]
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Mixed air control with economizer cycle

27°C DB OA

CONTROLLER
SETPOINT OA SUMMER

@ 38°C DB, 23.5°C WB
RA SUMMER

27°C DB, 18°C WB

13°C DB MA
CONTROLLER
SETPOINT

MA WINTER

OA WINTER @

RA WINTER
24°C DB, 15°C WB

—1.5°C DB, -1.5°C WB

[Source: Honeywell, 1997. Engineering Manual of Automatic Control: for Commercial Buildings]
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Economizer cycle control of space temperature with
supply air temperature setpoint reset

\_ OA MINIMUM SETPOINT
(NOTE: THE TEST AND BALANCE INITIAL VALUE
FOR PROPER VENTILATION IS 22)

/
EA O HA<
£
0|83 | T © on [ ™
| - °
/j// ' y--qNoRmAL| § [}
oA (e > i | Sﬁ.g
~ \_ V! H
e8| O [ONf . o {d
© v ol
CONTROL 9 o
o ~| PROGRAM |= 15 |
ECONOMIZER DECISION. I 0
REFER TO PREVIOUS
ECONOMIZER OPTIONS 55 @ (11)

[Source: Honeywell, 1997. Engineering Manual of Automatic Control: for Commercial Buildings]
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® 235(0)=

T

O [235())

SPACE
TEMPERATURE

MIXED AIR
TEMPERATURE

RESET SCHEDULE

SUPPLY AIR SPACE
TEMPERATURE COOLING
SETPOINT DEMAND

24

0

13

@ 100
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Designing Direct Digital Control
(DDC) Systems
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Design DDC systems

Design an effective DDC system
Simplicity & effective technical communication

Types of DDC signals
Digital output (DO), e.g. command to open a valve
Digital input (DI), e.g. status signal from a fan
Analogue input (Al), e.g. room temperature
Analogue output (AO), e.g. command to modulate a

control valve

© 2007 ASHRAE Hong Kong Chapter
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CONTROL WIRING \

120V-1PH-60HZ

|

FAN ON/OFF

=]

O

L

EXHAUST
AIR
DDC
CONTROLLER
PANEL
ROOM
ROOM
TRUNK
OPERATOR
MACHINE
INTERFACE
(OMI)

A simple DDC control system

[Source: Shadpour, F., 2001. The Fundamentals of HVAC Direct Digital Control]
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To other controllers

-

EMS workstation

]

Air handler unit
controller or
field panel

Chilled water
valve

Chilled
water

_—
] o =4
|:| . : Other sensors
- E Other actuators |
L
N et - E
Valve
actuator
Chilled . .
water
supply

return

Components
of a energy
management
system (EMS)
with direct
digital control
(DDC)

: lemperature
Eﬂ.ﬂl'ng 5ensor
coil

© 2007 ASHRAE Hong Kong Chapter
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Management

Central station communication
level

via gateways

Operational level \ Central station

Control level Outstation, discrete controller

Field level Sensor, switch, etc.

Levels of control in building energy management system
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Supwisur Applications

Level

Control level

Enterprise Browsers E
Applications S
S
S
c
S
=
Ethernet1- I_
]
y ., 3xtend -
Range 7 DHCP/DNS a
f ©
\ LAN =
©
| : ILDN | | Plus a full range of T
Em o Ao A - + WAN connectivity Products L
Tewm Towml T N;} - Third party interfaces E.,
| S
IQLxx Range =
=

Example of system architecture for building management system
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Six steps of DDC system design

System schematic

Control point designations
Point list

DDC system architecture
Sequence of operation
Specifications
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DAMPER
/ (TYP)
EXHAUST .
AIR
RETURN
AIR
RETURN
FAN
CHW HW
. COIL COIL
SUPPLY
AIR
} 7
OUTSIDE SUPPLY
AIR FAN
ROOM
CHWR R} HWR
CHWS & ——— HWS
S S

System schematic for a constant volume single zone AHU

[Source: Shadpour, F., 2001. The Fundamentals of HVAC Direct Digital Control]
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RETURN
AIR

_ DPS
EXHAUZ i
AIR Q
' RETURN
FAN
ALl NNl [h po] [bi Al [Di]
TEMP TEMP 1 TEMP | SMOKE
[P . . Eg:: II:.IL DPS |—? |;|
P | 1@
| 7
OUTSIDE SUPPLY
AIR FAN
AO AO i[a1]

Control point designations for a constant volume single zone AHU

1
<

;|
1

SUPPLY
AlR

ROOM

A4

[Source: Shadpour, F., 2001. The Fundamentals of HVAC Direct Digital Control]
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to identify the total

Point List _
Point | DO DI Al AO Remarks
Supply fan 1 1
| Return fan 1 1
[ Duct tempera- 3 ,
| ture sensors |
Chilled and hot 5 9
water valves
Room tempera- 1
ture sensor
Smoke detector 1
Total 2 3 E 2 |
Table 1-1: An example of a point list. The purpose of a point list is
number of each point category.

[Source: Shadpour, F., 2001. The Fundamentals of HVAC Direct Digital Control]
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OPERATOR TELEPHONE
MACHINE MODEM OR
INTERFACE INTERNET
ﬁ_— (OMI) CONNECTION
y TO OTHER

" DDC PANELS

DDC DDC
CONTROLLER CONTROLLER
PANEL PANEL
1 2
/,_ LOCAL AREA NETWORK (LAN) TRUNK
? TO OTHER
CONTROLLERS
LOCAL AREA NETWORK {LAN) TRUNK 1O OTHER
Y ZONE
CONTROLLERS
ZONE ZONE ZONE
CONTROLLER CONTROLLER CONTROLLER
LOCAL AREA NETWORK (LAN) TRUNK TO OTHER
? EQUIPMENT
CONTROLLERS
EQUIPMENT EQUIPMENT EQUIPMENT
CONTROLLER CONTROLLER CONTROLLER

An example of DDC system architecture

[Source: Shadpour, F., 2001. The Fundamentals of HVAC Direct Digital Control]
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Operator

Primary Bus

Interface Web
Workstation Server
Primary Control Primary Control
Unit Unit
Secondary Bus Secondary Bus
Air Handler
Controller
Central Plant Lighting BACnet LonTalk
Controller Controller  Device Device
VAV VAV VAV
Box Box Box

System architecture of building automation system

© 2007 ASHRAE Hong Kong Chapter
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Sequence of Operations

1. DDC system architecture
a. The DDC system consists of a local area network
of seven DDC panels
b. Provide the programming and operator machine
interface (OMI) through a personal computer.
Locate the OMI computer in the facility engineer’s
office.
c. Display the following alarm conditions at the
OMI computer:
* Supply fan failure
* Return fan failure
* Room air temperature above 78° F or below
68° F designated (adjustable)

2. Air handling control

a. Operate supply fan SF-1 continuously at all times

b. Operate return fan RF-1 continuously at all times

c. Modulate chilled water and hot water valves in
order to obtain optimum discharge temperature

d. Reset discharge temperature set point based upon
room temperature in accordance with the following
table statement:

Room Temperature Discharge Temperature Set Point
i CP ) CF)
65 85
85 55

Figure 1-5: An example of :':équence of operdﬁons,

[Source: Shadpour, F., 2001. The Fundamentals of HVAC Direct Digital Control]
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Show on drawings Indicate Iin specifications

Location of devices Quality of components
Size of components Material required
Quantity of components Workmanship

[Source: Shadpour, F., 2001. The Fundamentals of HVAC Direct Digital Control]
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Useful References

Books:

Honeywell, 1997. Engineering Manual of Automatic
Control for Commercial Buildings - Heating, Ventilating,
Air Conditioning, Sl Edition., Honeywell, Inc.,
Minneapolis, MN.

http://customer.honeywell.com/Techlit/pdf/77-
0000s/77-1200.pdf

Shadpour, F., 2001. The Fundamentals of HVAC Direct
Digital Control: Practical Applications and Design, 2nd
ed., Hacienda Blue, Escondido, CA.
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Useful References

Research papers:

Hui, S. C. M., 2007. Latest trends in building automation
and control systems, In Proc. of the CAl Symposium
2007 on Intelligent Facility Management and Intelligent
Transport, 28 March 2007, Hong Kong, 10 pages.

http://web.hku.hk/~cmhui/CAI-2007_SamHui.pdf

Spitzer, D. W., 2002. Selecting flow measurement
devices, HPAC Engineering, 74 (12). 52-59.

Website:

DDC Online [www.ddc-online.org]
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