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1. General

1.1 A cooling tower is a heat rejection
device that generally used in a
cooling system for lowering the
temperature of water by
evaporative cooling in which the
ambient air is drawn in to contact
with the falling water to absorb
heat before discharged into the
atmosphere. A typical configuration
of cooling tower with major
components of fan, fill and drift
eliminator etc is shown in Figure 1.
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Figure : A typical cooling tower configuration
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1.2 In general, cooling towers are 12 —BTM= . AAETREERES

classified based on their U . .
construction and air movement R AR KB AN 22 5 7 B0 T A

through the cooling tower in BIETHE - AEBENRAIE
relation to the falling water droplets. —
°
Various types of cooling towers are T B
shown below.
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Induced draft counter flow type Induced draft cross flow type
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Forced draft counter flow type Forced draft cross flow type
ER M K
Air flow direction Water flow direction
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Operation and maintenance (O&M)
work mainly comprise routine
checking and the upkeep of
conditions of components of
cooling towers (e.g. water basin and
drift eliminator) and associated
equipment of the installation (e.g.
pumps and  valves), water
treatment, and cleaning, desludging
and disinfection of cooling towers

This pamphlet provides concise
guidelines on good operation and
maintenance practice of fresh
water cooling towers, making
reference to the EMSD’s Code of
Practice for Fresh Water Cooling
Towers (CoP (FWCT)), which is
available on EMSD’s website :
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https://www.emsd.gov.hk/
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2. Why operation and
maintenance of fresh
water cooling towers
are important?

2.1 With  proper operation and
maintenance, fresh water cooling
towers can:

(i) achieve better energy
efficiency and  operational
performance;

(i) assure public health and safety;
and

(iii) minimize nuisance to the public.

2.2 As revealed in some overseas cases
that fresh water cooling towers
could be sources of spreading
legionella, which will pose risk to
the public’s health if the fresh water
cooling towers are not properly
designed, installed, operated and
maintained. For more information
on operation and maintenance of
man-made water systems
(including cooling towers) for
prevention of Legionnaires’ disease
(LD), please refer to the Code of
Practice  for  Prevention of
Legionnaires’ Disease published by
the Prevention of Legionnaires’
Disease Committee (available on
website https://
www.emsd.gov.hk/).
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3.

3.1

3.2

3.3

3.4

Operation
Cooling towers and  water
treatment facilities should be

regularly maintained by an O&M
contractor of cooling tower.

Cooling water should be
continuously or intermittently
filtered and treated with chemicals,
or other proven physical water

treatment methods, to control
corrosion, scaling and microbial
growth.

Water treatment chemicals should
be added by automatic dosing
devices which may either be of
metered dosing or proportional
dosing type to suit the application.

Manual slug dosing on a routine
basis may be adopted in small-sized
cooling towers, but it is not
preferred due to difficulty in
controlling chemical concentration.

For chemical treatment, it s
recommended to use two different
biocide chemicals alternatively at
periodic intervals, use combination
of two compatible chemicals for
better  control, or conduct
occasional slug dosing to maintain
higher biocide concentration.
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3.5

3.6

4.1

Cooling water should be regularly
bled off and replaced with make-up
water to limit the concentration of
dissolved solids left behind in the
cooling water. Bleed-off is preferred
to be performed automatically by a
conductivity sensor. Timer control
or manual bleed-off is not preferred
unless automatic bleed-off by a
conductivity sensor is not
practicable.

It is recommended to integrate to
loT Water treatment controller with
cloud-based  water treatment
management software and/or
Central Control and Monitoring
System  (CCMS) or Building
Management System (BMS) of the
building. The integrated control and
monitoring system can allow the
system operator and water
treatment service provider to real-
time remotely control and monitor
the water treatment system.
Attention should be paid to assure
cyber security of cloud-based
control system.

Routine Inspection and
Preventive Maintenance

Cooling tower installations should
be regularly inspected and properly
maintained. Inspection should
include cooling towers and their
associated mechanical equipment,
water treatment facilities and water
tanks.
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4.2 Weekly routines

(i) Check cooling water for clarity,
odour, surface debris, algae and
temperature

(ii) Check water level of basin and the
foaming condition of the cooling
tower

(iii) Check bleed-off valves, strainers,
drains and float valves for proper
operation

(iv) Check operation condition of water
treatment system, including water
treatment  dosing  equipment,
controller, conductivity sensors,
and other sensors, etc., and check
water treatment chemicals or
materials for adequacy and safety

(v) Check operation conditions of the
cooling tower fan and drive, water
treatment dosing facilities, and
water pumps

(vi) Drain stagnant water in dead-legs if
any by manual purging for at least
15 minutes each

(vii) Run all standby condensing water-
side equipment at least one hour.

Check algae in water basin
BEKBAKE

REKEEREREAINR
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4.3 Monthly routines

(i)

(ii)

General

Check cooling water for clarity,
odour, surface debris, algae and
temperature and ensure that the
cooling water be properly dosed
with biocides or alike by chemical
treatment devices (or disinfected by
physical treatment devices if
adopted instead) to prevent
microbial growth.

Check internal surface condition of
cooling towers for scale, rust,
sludge, and biofilm accumulation, in
particular the water basin. They
should be removed by scrubbing
and cleaning.

Check sprays and distribution deck
for proper water distribution.

Check for proper operation of
bleed-off valves and other valves of
the installation.

Water Basin

Check basin sides and corners of
cooling towers for any leakage or
overflow

Inspect suction screen and clean
away any accumulated debris.

Assure float valves and make up
water controls operating freely and
maintain proper water level.
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(iii)

(iv)

Tower Framework

Inspect visually for any
deterioration and test members for
soft spots with a screw driver or
other pointed tool.

Check and clean all air
corrugated GRP louvers

inlet

Grease vibration isolation springs.

Remove corrosion and rust and
carry out touch-up painting

Inspect the general condition and
check tightness of framework bolts
for safe use.

Fills and Drift Eliminators

Check condition/ cleanliness of fills
and drift eliminators, and remove
any accumulated dirt.

Check fills are intact and in place
with no sagging or gaps in packs.

Deformed drift eliminator
=t 70l &%

(iii)

(iv)
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4.4 Quarterly routines

(i) Adjust and lubricate fans, pumps
and motors bearings

(i) Adjust and lubricate all moving
parts of valves

(iii) Clean the water distribution
pipework including nozzles

Lubricate fa
BERE

4.5 Half yearly routines

(i) Water basin and internal surfaces of
cooling towers should be cleaned,
desludged and disinfected at least
every 6 months:

(a) circulate first biodispersant in
the system;

(b) circulate chlorinated water of 5
ppm for 6 hours and then drain;

(c) manually clean and desludge
internal surfaces

(d) refill and recirculate
chlorinated water for 6 hours
and then drain.

The water in (b) and (d) should be
dechlorinated by a neutralizer (e.g.
sodium thiosulphate) before
draining.

4.4
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4.5
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(ii)

(iii)

5.1

5.2

Clean internal surface

BRASXE
Fills and drift eliminators should be
removed for cleaning.

End cap in each header should be
removed for cleaning.

Monitoring of Water
Quality

To monitor water treatment
effectiveness, regular water
sampling and testing of cooling
water should be carried out and
tested by laboratories accredited by
the Hong Kong Laboratory
Accreditation Scheme (HOKLAS):-

(a) monthly testing of
heterotrophic colony count

(b) quarterly testing of total

legionella count

The owners or property
management agencies may engage
the O&M contractor of cooling
tower to arrange water sampling for
testing by an accredited laboratory
and keep proper records in Form
EMSD EE CT3.

Clean water basin

JB Sk 88
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6.

6.1

6.2

How to manage a fresh
water cooling tower
system?

The owners or property
management agencies should keep
a copy of operation and
maintenance (O&M) manual
prepared by the O&M contractor of
cooling tower for management of
maintenance of the fresh water
cooling tower system. Medical and
health facilities such as hospitals,
clinics, elderly homes and social
centre for the elderly should also
follow the operational programme
and measures as stated in the risk
management plan (as per Section 7
of CoP(FWCT) Part 1).

The operator should keep records
of system operation, routine
inspection, water sampling results
and maintenance work. Sample log
sheet (as per Appendix 2E of
CoP(FWCT) Part 2) is attached at
Annex for use in keeping records.
The O&M manual and records
should be kept by authorized
personnel and readily available for
inspection and for reproduction
when authorized public officers
demand for them.

6.

6.1

6.2
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6.3 The

owners or property
management  agencies  should
engage an independent auditor to
conduct an® annual audit of the
system to check O&M manual and
records, conduct visual and records,
conduct visual inspection, and
identify risks and problems with
recommendation on remedial
actions if any. The audit report
should be submitted to EMSD each
year.

6.4 The owners of cooling towers for

non-domestic usage are
encouraged to apply for
participation in the EMSD’s Fresh
Water Cooling Towers Scheme
(“Scheme”) Relevant information
and application procedure of the
Scheme can be downloaded from
the EMSD’s website:

https://www.emsd.gov.hk/

EMsD

6.3

6.4
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7.

7.1

7.2

7.3

Responsibilities of
Cooling Towers Owners

The owners should ensure proper
O&M of cooling tower system,
including water treatment of their
cooling towers so as to prevent
contamination and nuisances to the
public.

If fresh water cooling towers are
found being so foul, or in such a

state, as to be a nuisance or
injurious or dangerous to health
under the Public Health and
Municipal  Services  Ordinance
(PHMSO) (Cap 132), it can be dealt
with  summarily under the
ordinance. EMSD can enter

premises and take water samples
for conducting testing and, by
issuing a nuisance notice, instruct
the owners/occupiers to carry out
emergency decontamination with
water re- testing to rectify
unsatisfactory conditions of the
fresh water cooling towers within a
prescribed period.

Failure to comply with the
requirements of the nuisance
notice is an offence under the
PHMSO.

7.

7.1

7.2

7.3
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8. Enquiries 8. &

For more information on the guidelines, MEMEZERESINER - &5
please contact EMSD: RhasieEm TiIR= -
= =
Electrical & Mechanical Services WETREE
Department

RERN =BT
EBIBERALE 3 3R

Energy Efficiency Office

7/F EMSD Headquarters
3 Kai Shing Street, Kowloon Bay, WETIRZREAIE 712

Kowloon, Hong Kong.

Website : https://www.emsd.gov.hk AL : https://www.emsd.gov.hk

Email :info@emsd.gov.hk EEEP : info@emsd.gov.hk
Tel 13912 0642 .

E554 : 3912 0642
Fax : 2890 6081

855 : 2890 6081
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Annex
Bfi 8%

Sample Operation and Maintenance Records for Cooling Tower System

JS BB Z IR IE R IECHF R
(Extracted from Appendix 2E of CoP(FWCT) Part 2)
(ERB XK LAB E PRI — SRBER 2F)

For the period Ci%H0

A. System Description

Record iCi% Details :##f:5 BB

Building Name & Building Address
BF 2N RIEF
Cooling tower type
RANEEE
Number of cooling tower in system
2N SAERH
Heat rejection capacities of the cooling
towers
REAEREE
Building owner’s name / contact details*
BFRET 2N/ EFAREL
Owner of cooling tower’s contact details*
2 AR A R A Ty =
O&M contractor of cooling tower’s name and
details*
BIERAE S A 2 B AR B AR
Water treatment services provider's name and
contact details*
KEERBHESZEAFAREL
Water sampling / laboratory contractor’s
name and contact details*
BUKEA/AREEmE R AREL

* To include company name, contact person’s business and after office hours telephone numbers

BEATEHE  BMBEABE RN LSEMEERE




B. Weekly / Monthly Records for the month ( ) of year ( )
&4 ) FRE R ( ) E( ) A

Date of Action 2 H &
Procedures

& B Week | Week 2 Week 3 Week 4 |Week 5
E1H $28 H3IB E4BE | E5HE

1. | check cleanliness, organic fouling and
physical debris

BRESRE BHERIEE

2. | Inspect for slime and algal growth
BEMERKRERENR

3. Inspect for deterioration of materials,
damage to components, blockages and
corrosion.

BEVRERE  BHEER BEREY
4. | Inspect for correct operation of fans,
motors and pumps

WERE - BEFHRKRNEZEER

/.

5. | Inspect water leaks from seams
wEESONRKER

6. | Inspect misshaped exterior or collapsed
internal supports

BENFEL IR EBEIHER

7. | Inspect supporting framework

BERER

8. | Inspect fill and drift eliminator
BEERRIUKER

9. | Check condition and operation of ball
valve

REZIKEARNREEBR

10.| check fan thermostat (if equipped)
w&EE RS (WBRE)

11.| check sprays and distribution deck
REIEE &Kk

12.| Check bleed-off rate

mEMHE
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Quarterly / 6-monthly / Year Records for the year ( )
HBEE /&6 1677 /) FFRBLER ( ) &

Date of Action 2 H &
Procedures

i Week | 'Week 2 Week 3 \Week 4 |Week 5
218 %28 %38 %48 258

1. | Lubricate fan and pump bearings /
gearbox

BB REBEMKRE KGR

2. | Drain basin and clean distribution deck,
fill and drift eliminator

KB HK BB RELKR - BRAIUKER
3. | Check security of all bolts and fittings
WEMBFIR UL R

4. | Clean fan blades
BRERE

5. | Clean all components as required
BT A




D. Monthly Water Sample Bacterial Test Records for the year ( )
B KELET A EHE ( ) F
Testing Dateof Test Results Action

Laboratory Test BlE 45 e
R ERE st B H (cfu/mL) =

Bacteria Test

AR

Heterotrophic Month 1
colony count F1ME S
BEERRE Month 2
E2MEH
Month 3
£3MEH
Month 4
F4EH
Month 5
E5EA
Month 6
ESNEIE
Month 7
FER
Month 8
£81EH
Month 9
ERIEIE
Month 10
F10E 4
Month 11
ESlEIE
Month 12
F12MEA

i) Good Operation and Maintenance Practice of Fresh Water Cooling Towers
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Testing Date of | Test Results
Laboratory Test AlFER
AR E = b g =t (cfu/mL)

Action
=i

Bacteria Test

AR

Total legionella Month 1
count A ENE
ZE’TE%/\;F?E: Month 2
REE EvliE)=
Month 3
£3EA
Month 4
F4EH
Month 5
E5EH
Month 6
ESNEIE
Month 7
EHAEIE
Month 8
E8E A
Month 9
EMENS)
Month 10
F101EA
Month 11
E1EH
Month 12
E121E8 8

Note: The above formats are for reference only. The owners of the cooling tower systems shall develop
their own formats for their systems.
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