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INTRODUCTION

Ventilation / HVAC / MVAC
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INTRODUCTION

“Specialised Ventilation”

• Specialized ventilation is provided in patient treatment areas and other
locations in a hospital such as operating theaters, critical care areas and
isolation units.

 To protect occupants from health care associated infection or contaminants/fumes

 To ensure compliance with quality assurance of processed items in pharmacy and 
sterile services departments
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REFERENCE STANDRARDS, CODES OF PRACTICE & GUIDELINES

• HTM Standards
▫ HTM 03-01 Specialised Ventilation For Healthcare Premises
▫ HTM 04-01 The Control of Legionella, Hygiene, “Safe” Hot Water, Cold Water and Drinking Water Systems
▫ HTM 08-01 Acoustics

• CIBSE Guides
▫ CIBSE Guides A and B (Information on Ventilation Design)

• ASHRAE Standards
▫ HVAC Design Manual for Hospitals and Clinics (2nd Edition)
▫ ANSI/ASHRAE/ASHE Standard 170: Ventilation of Health Care Facilities

• Other References
▫ Guidelines for Healthcare Engineering Systems of Private Hospitals (DH, HK)
▫ ICB Infection Control Guidelines, Section 3.1-Ventilation (DH, HK)
▫ ISO/BS EN
▫ Fresh Water Cooling Towers Scheme Brochure and Code of Practice for Fresh Water Cooling Towers: Parts 1, 2 &

3 (EMSD, HK)
▫ ……..
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Objectives of Specialised Ventilation

▫ Prevention of the spread of airborne infectious disease
▫ Prevention or control of healthcare-associated infection
▫ Dilution and removal of contaminants and fumes where used

▫ Human habitation (minimum fresh-air requirement)
▫ Facilitating activities of the department (extraction of odours, aerosols, gases, vapours, fumes

and dust which may be toxic, infectious, corrosive, flammable, or otherwise hazardous)
▫ Dilution and control of airborne pathogenic materials

▫ Thermal comfort
▫ Removal of heat generated by equipment
▫ Reduction of the effects of solar heat gains
▫ Reduction of excessive moisture levels to prevent condensation
▫ Combustion requirements for fuel burning appliances
▫ “Make-up supply air” where local exhaust ventilation installed
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SPECIALISED VENTILATION SYSTEM FOR HOSPITALS

• Design Criteria and Principles

▫ Supply Air Requirements

▫ Dilution of Airborne Bacterial Contaminants

▫ Control of Air Movement

▫ Temperature and Humidity Control

▫ Removal and Dilution of Waste Anaesthetic Gases

▫ Differential Pressures

▫ Air Purity

> Adequate air supply

> Air movement : from clean to less clean areas
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SYSTEM DESCRIPTION AND PLANTS / EQUIPMENT

• Ventilation, HVAC / MVAC Systems shall contain the
following plants / equipment:

▫ Water Distribution System
 Chillers, Pumps, Cooling Towers (for water-cooled system),

Chilled Water Pipework

▫ Air Distribution System
 AHUs, FCUs, Air Ductwork, Air Outlets, Filters

 Laminar Flow Ceiling, Pressure Stabilisers
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SYSTEM DESCRIPTION AND PLANTS / EQUIPMENT

Air distribution by Air Handling Units through air ductwork 

and air outlets/inlets (grilles)

▫ Supply Air Ducts

▫ Return Air Ducts

▫ Exhaust Air Ducts

▫ Fresh Air Ducts

▫ Transfer Air Ducts
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Specialised Ventilation Requirements (HTM 03-01)

Air Change Rates 
Air Pressures

https://www.orphf.gov.hk//files/seminar/4-Seminar 21 Feb - Specialised Ventilation Systems for Hospitals.pdf

https://www.orphf.gov.hk//files/seminar/4-Seminar 21 Feb - Specialised Ventilation Systems for Hospitals.pdf



VENTILATION SYSTEM FOR HOSPITALS (HTM 03-01)

Air Movement :
from clean to less clean areas
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VENTILATION SYSTEM FOR HOSPITALS (HTM 03-01)
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VENTILATION SYSTEM FOR HOSPITALS (HTM 03-01)
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VENTILATION SYSTEM FOR HOSPITALS (HTM 03-01)
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SYSTEM DESCRIPTION AND PLANTS / EQUIPMENT

• Filters
▫ Particulate Air Filters are Divided into Four

Categories:

 General Ventilation Filters  G1 to G4

 Fine Filters F5 to F9

 HEPA Filters   H10 to H14

 Ultra-low Particulate Air Filters (ULPA)
U15 to U17

(HTM 03-01)
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SYSTEM DESCRIPTION AND PLANTS / EQUIPMENT

• Laminar Flow Ceiling

▫ To provide laminar down flow ventilation

▫ To perform the following functions against air
borne infection:
 To dilute anaesthetic gas and bacteria carrying air within the OT 

room

 To provide a positive pressure zone preventing the ingress of 
adjacent less clean air into the OT clean zone

 To perform as a clean laminar air shield over the patient as a clean 
laminar air shield over the patient and the surgical team, carrying 
the particles away from the patient and surgeons

 To provide a comfortable and reliable environment for the surgical 
team and the patient
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Laminar Air Flow Ceiling
Consisting of:

Filter Chamber
Air Plenum Box
Air Diffuser
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SYSTEM DESCRIPTION AND PLANTS / EQUIPMENT

• Pressure Stabilizers

 Adjustable to hold the pressure constant over a wide range of 
flow rates

 For accurate room-pressure control or rapid shut-off on 
pressure fall

 Virtually silent in operation, adjustable on site, maintenance-
free, NOT be used in external walls or pressure difference LESS 
than 5 Pa
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Pressure Stabiliser
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Examples / Case Studies

• Ventilation for Operation Theatre Installation
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Ventilation Plant & Equipment 

(HTM 03-01)
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Examples / Case Studies

TYPICAL CONVENTIONAL THEATRE (EXAMPLE 1)

DIRTY UTILITY
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PREP (LAY UP)
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> adequate air supply
> air movement :

from clean to less clean areas

(HTM 03-01)
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Examples / Case Studies

TYPICAL CONVENTIONAL THEATRE (EXAMPLE 2)

SERVICE CORRIDOR

FIRE DOOR

PREP (LAY UP)

OPERATING THEATRE

ANAESTHETIC
SCRUB

CORRIDOR
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LOW-LEVEL ACTIVE EXTRACT / 

TRANSFER GRILLE

PRESSURE STABILISER TO ASSIST
AIR DISTRIBUTION IN THEATRE

3

3

> adequate air supply
> air movement :

from clean to less clean areas

(HTM 03-01)
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Examples / Case Studies

• ACH
▫ ACH (Air Changes Per Hour) - refer to recommended air change rate.

• Differential Pressure
▫ Transfer grilles - used to limit the pressure difference
▫ pressure stabilizers – adjusted to hold the pressure constant over a wide range of flow

rates

• Air Filtration
▫ To reduce the level of airborne contamination in an air stream
▫ Filters

 Non-combustible
 Particles of filter media do not detach and carried away by air flow
 Accessible for replacement
 Means of visually checking the differential pressure across filters
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OTHER RELATED CONSIDERATIONS

• Energy Saving Consideration
▫ Set-back Mode
▫ Energy Recovery System
▫ Variable Speed Fans
▫ Building Energy Efficiency Ordinance (Cap. 610)

• Fire Aspects
▫ Fire Services Ordinance (Cap. 95)

• Noise
▫ Sources & Attenuation HTM 08-01 ‘Acoustics’

• Others
▫ Building Ordinance (Cap. 123)
▫ Electricity Ordinance (Cap. 406)
▫ Public Health and Municipal Services Ordinance (Cap. 132)
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摘要



檢查程式發現可能會阻止完全存取文件的問題。
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