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Fore

IWA 38:2021(E)

word

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of

electro

technical standardization.
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Introduction

Over the past few decades, natural disasters, industrial accidents and severe epidemics have frequently
occurred and caused great losses of human life and properties. In order to deal with these emergency
issues, the construction of emergency medical facilities is very important and has practical significance.

In China, the Beijing Xiaotangshan Hospital (612 beds) was constructed in 7 days when SARS broke out
in 2003. In 2020, the Wuhan Huoshenshan Hospital (1 000 beds) and the Wuhan Leishenshan Hospital
(1 600 beds) were constructed in 10 days. These emergency medical facilities played an important role
in fighting COVID-19.

This docume
emergency dical facilities including the projects mentioned above, studies the new- prpblems
revealed in different types of emergencies in the past, and develops a set of technical guidélinés|for the
design of emergency medical facilities.

This documenit is intended to provide technical support for the safe, appropriate and.rapid construction
of emergency medical facilities. In the design of an emergency medical facility, itsffunction and sdale are
determined by the type, characteristics, rescue plans and actual needs of theemergency. The site plan
is setin a scientific and reasonable way. The various traffic flows in the facilit{ are organized efficiently,
and it should Eave a degree of flexibility, so as to meet the uncertainty in-emergencies.

vi © 1S0 2021 - All rights reserved
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Requirements and recommendations for the construction
of emergency medical facilities

1 Scope

This document provides requirements and recommendations for the rapid construction of emergency
medical facilities, including various categories of public health emergencies, for handling large numbers
of casyfalties and patients. The functional composition of emergency medical facilities is letermined by
the chqracteristics of the emergencies.

This dgcument is applicable to new projects built on new sites or within existing nfedical institutions,
where [emergency medical facilities are constructed rapidly from steel-framres and |prefabricated
standajrd plates or box structures.

2 Normative references

The following documents are referred to in the text in such @)way that some or all of their content
constitlutes requirements of this document. For dated references, only the edition citgd applies. For
undatdd references, the latest edition of the referenced docunient (including any amendnpents) applies.

ISO 16890-1, Air filters for general ventilation — Paxt '1: Technical specifications, reqyiirements and
classifiration system based upon particulate matter efficiency (ePM)

ISO 29463-1, High efficiency filters and filter medid for removing particles from air — Part 1) Classification,
performance, testing and marking

3 Tdrms and definitions
For thg purposes of this document;the following terms and definitions apply.

ISO andl [EC maintain terminolegy databases for use in standardization at the following addresses:

— ISO Online browsing-platform: available at https://www.iso.org/obp

— |EC Electropedia:-available at https://www.electropedia.org/

31
emergencymedical facility
medicdl facility which is built rapidly and completed in limited time in response to publid health issues

3.2

reception area

area where patients and the injured are received for preliminary assessment, screening, triaging and
filling in related forms

3.3
clean area
area where medical staff rest and live

Note 1 to entry: Respiratory infectious disease facilities are divided into different zones based on different
sanitation and safety levels.

©1S0 2021 - All rights reserved 1
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3.4

semi-contaminated area
working area for medical staff, which is accessible via the hygienic pass-through area (3.8)

EXAMPLE
3.5

Offices, meeting rooms, treatment preparation rooms.

contaminated area
area where medical staff wearing personal protective equipment treat patients, including where

patients enter

EXAMPLE

or stay

Consultation rooms, exam rooms, wards, waste storage.

3.6

negative pres
separated wali
its indoor staf

3.7
buffer room
isolated small

3.8

hygienic pass
passage space|
and safety lev
remove perso

39

medical quar]
buildings and
accordance w

4 Abbrevi

CT Compt

5 Basic principles

5.1 Sustair

With case-spe

sure ward
d equipped with a ventilation system which controls the air flow direction €p;ensy
ic pressure is always lower than that of surrounding areas

room where air flow in adjacent spaces is directed to form a sanitation and safety

-through area

setup at the entrance of contaminated areas (3.5), connecting areas of different san
bls, where medical staff change shoes, put on/remoye'gowns, wash hands, shower, ]
nal protective equipment, etc.

antine area
facilities that are suitable for indi%idual quarantine and medical observa
th relevant regulations and requirements for epidemic prevention and control

ated terms

terized Tomography

ability

cific Gonsiderations on local resources and actual needs for medical treatment, eme

medical facili

l]ies shall respond to local conditions, make the best use of local materials, collabor

share resourc i

re that

barrier

itation

but on/

fion in

rgency
hte and

5.2 Programme and circulation

In emergency medical facilities, spaces for rapid screening, triaging and treatment shall be strengthened.
Access to imaging tests such as computerized tomography (CT) scan and surgical operation shall be
unobstructed and efficient. For respiratory infectious disease facilities, negative pressure wards,
negative pressure intensive care units and negative pressure operating rooms shall be set up when

necessary.
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5.3 Structure, mechanical and electrical systems

Reliable technology shall be adopted for the structural, mechanical and electrical systems of emergency
medical facilities. Prefabricated modular structures, integrated components and pre-wired cabinets
should be used.

5.4 Products and components

Products and components selected for emergency medical facilities shall be reliable and easy to
maintain.

5.5 Information-technology

Emergency medical facilities shall be equipped with information and intelligent techhalogy systems,
so as tp collect and analyse timely information, to provide tele-consultation, diagnosis and treatment
servicgs, to deliver intelligent building management, and to promote data sharipg and cpordination in
the emprgency medical service network.

5.6 Safety

In emgrgency medical facilities, structural safety, non-structural‘system safety, biosafe¢ty, fire safety
and enyironmental safety shall be ensured.

6 Site selection and planning

6.1 Site selection

For sitgs of emergency medical facilities, vacant spaces in existing medical facilities or [their adjacent
plots should be selected; reserved open spaces in urban disaster preparedness plang, such as city
squarefs, parks and undeveloped land, ganalso be utilized. In general, the following conditions shall be
met.

a) Geptechnical conditions shall be assessed with relevant standards to meet| construction
requirements.

b) Comprehensive municipal infrastructure shall be available.
c) There shall be a govd transport network.

d) Repgpiratory~infectious disease facilities shall be kept far away from denselytpopulated or
enyironmentally-sensitive areas. An isolation zone no less than 20 m wide shall be sdt surrounding
the campus, or other effective measures shall be taken to meet biosafety requiremernts.

6.2 Buildinglayout

The configuration of emergency medical facilities shall be appropriately determined by functional
programming. Their building layout and circulation shall be organized to be safe and efficient.

6.3 Circulation

In emergency medical facilities, the circulation patterns of people, logistics and vehicles shall be
identified and planned in a scientific way.

6.4 Entrances

An ambulance cleaning and decontamination station shall be set up at the entrance of emergency
medical facilities.

©1S0 2021 - All rights reserved 3
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6.5 Preven

ting cross-contamination

Respiratory infectious disease facilities shall respect the following basic principles:

control th

break the

— segregate

e source of infection;
transmission chain;

high-risk groups.

The circulation paths of medical staff and patients shall be strictly separated. Different transportation
routes for clean and contaminated goods shall be provided and they shall not intersect with each other.

6.6 Medica

When possibl
medical facilif
staff who are

7 Architeq

7.1 Generd

1 staff living area

e, a health professions staff living facility should be set up within or near the eme
y, including a dormitory for on-duty staff and a designated medical quarantine a
hbout to leave the facility.

‘ture and structure system

1 provisions

7.1.1 Zoni

The function
areas (such as

7.1.2 Acces

The patient tr

7.1.3 Const

Prefabricated
areas and are:
needs.

7.1.4 Vertid

For emergenc
traffic routes
for clean and

]]g
zones of emergency medical facilities shall include reception areas, medical tech

CT, point-of-care testing, etc.), ward areas; staff living areas and logistics areas.
sibility
hnsfer route shall be barrier-free:

ruction method

built-in and modular units should be used for construction. For some special fun|
s connected to them;prefabricated components can be assembled on site based on

al circulation

 medieal facilities of two or more floors, ramps or bed elevators shall be set up at
depending on the conditions. For facilities with biosafety risks, their vertical circ

rgency
rea for

nology

ctional

actual

central
ulation

ofitaminated areas shall be planned separately.

7.1.5 Interi

or fittings and surfaces

Materials of indoor fittings and surfaces shall be resistant to abrasion and corrosion, leak-proof and
easy to clean and maintain. Anti-condensation and anti-seepage technical features shall also be adopted.

7.1.6 Structural reliability

The structural reliability target and seismic protection criterion of emergency medical facilities shall
be determined by their service life, service requirements and construction period.

© IS0 2021 - All rights reserved
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7.1.7 Structural system

The structural system shall be selected in consideration of local conditions, and should be easily
fabricated, transported and installed. Prefabricated, light-weight structures should be used. Light-
weight structures shall be wind-resistant, and the connection between their components shall be safe

and reliable.

7.1.8

Leak-proof

The main structure of emergency medical facilities shall be impermeable and leak-proof.

7.1.9

Licht-weight structure
(=4 (=)

When
such a
storey

on the
shall b

[

J

7.2

7.2.1

Faciliti
strictly
semi-c
the thj
A hygi
hygien

7.2.2

The ciy
routes
avoide

7.2.3

The fa
strictly
areas,

7.2.4

h light-weight building structure is adopted, the foundation and support frames
5 air blowers and exhaust fans should be detached from the building structure. )
light-weight building structure is adopted, heavy medical equipment suchias CT sh
ground floor. If the ground floor is built above the ground, its bearing capacity an
e calculated.

pecific requirements for respiratory infectious diseasefacilities

Zoning

es shall be arranged according to their medical procedures, and functional z(
r implemented. The areas for medical staff and patients should be divided int
bntaminated areas and contaminated areas according to their sanitation and saf
ee areas should be arranged in a sequential order in the direction of local pre
enic pass-through area or buffer room shall be set up between two adjacent are
c levels in the medical staff working atrea.

Preventing cross-contamination

culation paths of medical staff and patients shall be strictly separated. Different
shall be established for'clean and contaminated goods. Any mixing or interse
.

Building layoutand airflow management

Cility’s layout-shall be adapted to ensure effective air distribution. The indoor
controlled to flow from clean areas to semi-contaminated areas and then to
Creatinga‘pressure gradient specified in relevant regulations.

Negative pressure ward

of equipment
When a multi-
W1l be installed
d deformation

ning shall be
b clean areas,
bty levels, and
vailing winds.
hs of different

ransportation
ction shall be

air should be
contaminated

Negative pressure wards shall be located at the far-end of the indoor air distribution system. A double-
door interlocked pass box shall be used for the transfer of materials between the ward and the staff
corridor.

7.2.5

Medical waste

A temporary medical waste storage shall be set up on campus. The medical waste shall be collected,
sealed, disinfected and temporarily stored before being shipped to a medical waste treatment station
for centralized treatment.
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7.2.6 Sealing

Appropriate sealing shall be ensured in the building structure. Mechanical and electrical pipes, ducts
and cables shall be taken to seal where they pass through walls, floors and ceilings.

8 Water supply and drainage system

8.1 General provisions

8.1.1 Safety

The design of
requirements
during the epi

8.1.2 Watel

The domestic
relevant stand

8.1.3 Watel

In activities syich as showering and washing, where the patient is atrisk of a weakened immune

or wound infég
of medical p
requirements

8.1.4 Valve

Valves for ma
adopted, and t

8.1.5 Hand

Plumbing fixt
splashing of w

8.1.6 Plum

The selection
standards, an

the water supply and drainage system of emergency medical facilities shall m
of relevant standards, and shall meet the requirements of efficient and safe lop
demic period.

" supply

water supply quota of emergency medical facilities shall meet.the requirement:
ards.

 processing

ction, the domestic water supply shall be treated<n accordance with the requir
rocedures. Appropriate treatment methods shall be selected to meet the sp

5 for maintenance

ntenance shall be installed at peints of use and plumbing fixtures. Stop valves 9
hey shall be labelled.

5-free faucets

ires shall adopt hands-free faucets or take other measures to prevent cross infect
ater from sinks and-drains.

bing fixtures

and application of plumbing fixtures shall comply with the requirements of r
 shallbmeet the following provisions.

bet the
bration

set in

system
bments
ecified

hall be

on and

blevant

ndle faucets should be provided, and should not be equipped with aerators

Medical staff shall be provided with sensor-regulated faucets, foot-pedal faucets or knee-operated

faucets. When elbow-operated faucets are selected, the length of their handle shall be no less than

a) Single-ha
b)

160 mm.
c)
d)

The material shall be resistant to acid corrosion.

The material shall be non-absorbent.

8.1.7 Trap seal

Measures shall be taken in indoor toilets to protect the trap seals of drainage systems. The depth of
water seal in drain traps of plumbing fixtures shall be no less than 50 mm and no more than 100 mm.
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Wastewater treatment

Sewage from emergency medical facilities shall be disinfected.

8.2 Specific requirements for respiratory infectious disease facilities

8.2.1

Sealing

Piping passing through floors and walls shall be taken to seal, to prevent air leakage from one space
to another. When an opening is made in a wall between two spaces of different biosafety levels,
strengthened sealing measures shall be taken, and the following provisions shall be complied with.

a) Pi}l)e sleeves shall be used where pipes run through floors and walls. The sleeve in thie floor or wall

sh

b) Th
c A
ad

d) Piping passing through floors or fire walls shall be met the limit' value of fire resi

flo

8.2.2

11l be precast or prefabricated, so as to ensure sealing.
e gap between the pipe and the sleeve shall be filled with compressed fleXible mat

cover plate shall be fitted to each side of the pipe sleeve, and shall\bé sealed wit
hesives.

ors or fire walls.

Water supply pump station

The dc;r)estic water supply pump station and the centralized domestic hot water plant sh
r

clean

8.2.3

Break
When

contanpination in the water supply system shall be assessed, and the following provi

compli

a W
re
pr

b)) W

8.2.4
The w

eas or semi-contaminated areas.

Water tank

fanks with water pumps should be @ised for water supply in the domestic water s
t is difficult to adopt break tanks for water supply in a retrofitting project, the ri

ed with.

hen the risk of backflow contamination is low and the water supply pressy
quirements, the water supply system shall be equipped with reduced-press
bventers.

hen the risk js)relatively high, break tanks shall still be used for water supply.

Watersupply system

ter supply system of emergency medical facilities shall be equipped with anti-

backflgwiprevention devices, and shall meet the following provisions.

erial.

h engineering

stance rate of

hll be set up in

upply system.
bk of backflow
sions shall be

re meets the
ure backflow

rontamination

a) The water supply systems for clean areas, semi-contaminated areas and contaminated areas should
be independent from each other. If this is not possible, the water supply lines that supply water
to semi-contaminated areas and contaminated areas shall be equipped with reduced-pressure
backflow preventers.

b) Ba

8.2.5

ckflow preventers shall be set up for clean areas.

Drainage system

Measures shall be taken to protect the trap seals of drainage systems, and the following provisions
shall be complied with.

a) The maximum design flow in vertical stack shall not be greater than 0,7 times the specified value
setin local regulations.
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b) Measures to refill the water seal in floor drains shall be taken, and water drained from wash basins
to replenish water should be used.

8.2.6 Vent stack

The outlet of the vent stack of the drainage system shall be equipped with filter class ISO 45 H, as
defined in ISO 294 63-1, for filtration, or disinfection treatment shall be applied.

8.2.7 Outdoor sewage system

The outdoor sewage system shall adopt a closed system.

8.2.8 Sewage treatment

Sewage treatrment of emergency medical facilities shall meet the following provisions:
a) the two-sfep enhanced disinfection process shall be adopted for sewage treatment;

b) the sewag
before dif

e treatment tank shall be closed, and the exhaust gas shall be collected and disimfected
charge.

9 Heating, ventilation and air conditioning system

9.1 Generadl provisions

9.1.1 Heatipg and air conditioning

Emergency mpedical facilities should adopt safe .and appropriate heating and air condi
technologies With regard to local climates.

tioning

9.1.2 Natunal ventilation

The ventilatiog
natural ventil

n of emergency medical facilities for non-respiratory infectious diseases shoulc
htion and make full use ©f)building openings such as doors and windows.

adopt

9.2 Specifit requirementsfor respiratory infectious disease facilities

9.2.1 Mechanical ventilation

A mechanical
shall be set u

ventilation system shall be installed. Separate mechanical air supply and exhaust s
p for'\¢lean areas, semi-contaminated areas and contaminated areas, respective

static pressur

ystems
ly. The
then to

e shall be reduced in sequence from clean areas to semi-contaminated areas and

contaminated

dlrcds.

9.2.2 Air filter

The air supply system in clean areas shall be equipped with two-stage filtration composed of ISO Coarse
and ISO ePM2,5 50 %, as defined in ISO 16890. The air supply system in semi-contaminated areas and
contaminated areas shall be equipped with three-stage filtration composed of ISO Coarse, ISO ePM2,5
50 % and ISO ePM1 80 %, as defined in ISO 16890. The exhaust system shall be equipped with filter
class ISO 45 H, as defined in ISO 29463-1.

9.2.3 Air supply and exhaust outlets

Air supply diffusers in negative pressure wards shall be installed on the ceiling near the medical staff
entrance, and exhaust outlets shall be installed on the wall below the patient’s head opposite the air
supply diffuser.
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Pressure monitor

Air filters in air supply and exhaust systems shall be equipped with differential pressure detection and
alarm devices.

9.2.5

Exhaust fans

The exhaust fans of contaminated and semi-contaminated areas shall be installed outdoors.

9.2.6

Exhaust discharge

Exhaust fans of contaminated and semi-contaminated areas shall be installed at the end of the exhaust

ducts.
be disq
shall b

9.2.7

For he
be selq
heatin

9.2.8

Negati

Dutlets of the exhaust system shall not be close to any area of human activity. The gxhaust should
harged at sufficient height. Exhaust outlets of the exhaust system and the-sewage vent pipes

e kept at a safe distance from the air intake of the air supply system.

Fresh air

hting or cooling of fresh air, independent direct-expansion air:cooled heat pump units should
cted, and the supply temperature should be adjusted to room)temperature. Auxiliary electric

b may be added in cold climates.

Negative pressure operating room

ye pressure operating rooms shall be equipped with independent non-rec

conditjoning systems, which bring in 100 % fresh air-that is then exhausted directly.

supply
table, 4
lower
maintg
display

9.2.9

diffuser with filter class ISO 45 H, as defined-in ISO 29463-1, shall be set up over

irculation air
A central air
the operating

ind exhaust outlets with filter class ISO 45-H, as defined in ISO 29463-1, shall be installed on
valls on both sides of the operating table. A pressure differential of no less than 5 Pa shall be

ined between the operating room and the corridor. A differential pressure monit
shall be installed near the door of:the operating room.

Condensate

Condensate from air conditioning systems in the contaminated and semi-contaminated
ed centrally, and shall be discharged into the facility’s sewage system through indjirect drain for

collect
centra

9.2.10
The de|
a) 10

ized treatment.

Intensive care unit
Kign of intensive care unit shall meet the following provisions.

D %fresh-air non-recirculation air conditioning system shall be adopted.

br with screen

areas shall be

b) Theair supply shall be treated by three-stage filtration composed of ISO Coarse, ISO ePM2,5 50 %
and ISO ePM1 80 %, as defined in ISO 16890. The exhaust shall be filtered by filter class ISO 45 H, as
defined in ISO 29463-1 before discharge.

c) Filter class ISO 45 H, as defined in ISO 29463-1, for exhaust filtration shall be installed at the
exhaust outlets of the room.

d) Air supply diffusers shall be installed on the ceiling above where medical staff typically stand, and
exhaust outlets shall be installed on the wall below the patient’s head.

e) The pressure differential shall be maintained at a minimum of 5 Pa between the intensive care unit
and its adjacent buffer room, and between the buffer room and the staff corridor. A differential
pressure monitor with screen display should be installed near the door.
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10 Electrical and intelligent systems

10.1 General provisions

10.1.1 Power supply

A reliable power supply shall be utilized for emergency medical facilities, and an emergency power
supply shall be set up.

10.1.2 Lighti

ng

Light emitting
source should
In addition, m

10.1.3 Equip

Main equipot
equipotential
rooms, treatn

not be greater than 4 000 K, and the colour rendering index (Ra) shall be greater t
basures shall be taken to reduce glare for patients in bed.

otential bonding

ential bonding shall be carried out by emergency medical faeilities; supplem
bonding shall be carried out in intensive care units, operating rooms, resusc
ent rooms and shower rooms or toilets with a shower.

10.1.4 Lighthning protection

The lightning

10.1.5 Intell

Emergency m

10.1.6 Equip

Prefabricated
sets of equipn
rapid installat

10.2 Specifi

10.2.1 Emer

The emergen
interrupted. K
shall be provi

protection design shall comply with relevant standards.

gent building systems

pdical facilities shall be equipped with reliable intelligent building systems.

ment selection

hent should be used. Cablesselection and application shall be based on the princ
ion and easy maintenance:

C requirements for respiratory infectious disease facilities

bency powersupply

Ly powervsupply shall switch on automatically when the normal power su
or equipment which requires the standby power to activate within 0,5 s, a UPS
led, The emergency power shall serve the following loads:

diode (LED) Tlights should be used in lighting design; the colour temperature of the light

nan 80.

entary
itation

substations, box-type or mobile generator sets, data centre modules and other complete

ples of

bply is
system

a)

to patient
b)
c)

electrical

s’ life safety and their illumination;

load of the ventilation system in respiratory infectious disease wards;

important laboratories and diagnostic services;

d)
mortuary

freezers, etc.

10.2.2 Sealing

operating rooms, intensive care units, resuscitation rooms and other electrical equipment related

power distribution and lighting loads of negative pressure wards, diagnosis and treatment rooms,

vacuum suction equipment, air compressors, sewage treatment systems, medical incinerators,

Power distribution boxes and electrical rooms should not be planned in contaminated areas. Where a
cable (slot) runs through areas of different air pressure, measures shall be taken to seal around it.
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10.2.3 Disinfection and sterilization

Negative pressure wards, buffer rooms, toilets, sluice rooms, patient corridors and other spaces that
require sterilization shall be equipped with disinfection facilities such as fixed or mobile ultraviolet
lamps.

10.2.4 Telemedicine

If possible, a telemedicine system shall be set up, with computer information technologies, the internet
and advanced medical equipment, to facilitate medical services such as telediagnosis, specialists
consultation and data-sharing.

10.2.5| Video monitoring

Negatiye pressure wards and intensive care units shall be equipped with audio/videp monitoring/
commuynication systems.

10.2.6| Access control
The acfess control system shall be set up according to the circulatiofpatterns, and touchless control

shall bg adopted. The access control shall be deactivated in case of.egmergency.

11 Medical gas system
11.1 General provisions

11.1.1| Principle of configuration

The me¢dical gas system of emergency medical facilities shall be configured to be safe, agpropriate and
reliablé¢, based on local resources and project requirements.

11.1.2| Medical gas source

The quility of medical gas should meet the requirements and standards for medical use. The gas source
station] may be set up separately or take advantage of the existing medical gas sour¢e on campus.
When the existing medical-gas source is considered, its gas consumption shall be re-calculated, and an
appropriate level of redundancy shall be considered.

11.1.3| Medicalgas station

The lo¢ationand layout of the medical gas station shall be set in a scientific and reasonable way. The gas
supply|system shall be safe, reliable and easy to maintain, and shall not affect the envirjonment of the

11.1.4 Pipeline and accessories

Materials for medical gas pipelines and accessories should be safe and reliable, and should meet relevant
standards. An appropriate level of redundancy shall be considered in calculating pipe diameter and
accessories.

11.1.5 Terminal units

Medical gas terminal units should be safe, reliable, meet the standards for medical use, and should be
standardized units with clear labels. In determining the number of terminal units, both actual medical
needs and appropriate back-up shall be considered.
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