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A Development of Design Guidelines for the
Negative Pressured Isolation Units Controlling
Severe Respiratory Infectious Disease
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Abstract
Purpose: The MERS(Middle East Respiratory Syndrome) outbreaks in Korea highlighted dramatically the failings

of traditional hospital environment for controlling or preventing infections among both patients and healthcare

workers. MERS is transmitted by droplets that can be airborne over a limited area. The point should be

emphasized that MERS in South Korea was predominantly a hospital-acquired (not a community-acquired)

infection, because approximately 93% of MERS cases were resulted from exposure in hospital settings. This

paper tries to suggest the design guidelines of negative pressured isolation ward for the sake of proper control

of severe respiratory infectious diseases. Methods: Literature survey on the design guideline and regulations

of airborne infection wards in Korea, Europe UK. and CDC of US. have been carries out. 4 special infection

wards in Hongkong, Germany, Japan and Korea have been surveyed in order to make the best use of the

experiences related to facility design and operations. Results: Operating system influencing the facility design,

space organizations of infectious ward including required space and zoning, and circulations of patients, staffs

and materials are proposed. Implications: The results of this paper can be the basic data for the design of the

airborne infection ward and relevant regulations. Afterwards in-depth study such as the development of space

standards for the single bedroom, locker room and so on could be explored.

Keyword = MERS(Middle East Respiratory Syndrome), Severe Respiratory Infectious Disease,
Airborne Infection Isolation Unit, Negative Pressure
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1. Introduction
1.1 Background and Objective
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1.2 Methodology
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2. Theoretical Review

2.1 Infectivity Titer of Infection Bacillus
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2.1 Probability of Respiratory Infection
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[Table 1] Wells—Riley equation,

o

P = probability of infection for susceptibles

D = number of disease cases
S = number of susceptibles

I = number of infectors

p = breathing rate per person (m’ /s)

g = quantum generation rate by an infected person
(quanta/s)

t = total exposure time (s)

Q = outdoor air supply rate (m’/s).
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3. Case Studies

3.1 Infectious Disease Centre at Princess
Margaret Hospital, Hongkong
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[Table 2] Outlines of Isolation Unit in PMH
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[Table 3] Space Allocation of Isolation Unit in PMH
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[Figure 1] Typicla Floor Plan of PMH Isolaton Unit
source : Owen Tsang' ppt, Hospital Authority,
Hongkong, 2015
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[Table 4] Circulation Flow of Isolation Ward in PMH
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[Figure 2] 1st Floor Plan of Charité Isolaton Unit
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[Table 7] Circulation Flow of Isolation Unit in Charité
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[Table 10] Circulation Flow of Isolation Unit in Bokuto
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[Figure 4] 5th Floor Plan of Bokuto Isolation Unit

3.4 Infection Ward at Seoul National
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[Table 11] Qutlines of Isolation Unit in SNUH

10] {1 Ao

A
NS

olofl& %

)
T wn
— L O
ol e m
ot o
j|_ ﬂ/ln_ [o\INe]
o [4r %0 %0
I+ oo 5 |80 %0
ol < 2
0 ol 9 w.m .wuﬂ
~ =
m_)ﬁ.inm_m — (ol ofo
oo 0 k ofl
= bl oroE|
- ol T = 50 M
M || S| ok 4r
o mRQ(TIH &
ol
= b
IH| & |TF|Ho 0
| ®0 |®B0|H0| ofl
(K| ®O | m
< ™R o G
g |54
.2 T3
o & o
o3 —
£
[SHR
™H c
= 2
W
N B Ell L
- AL
@ - < T
9w © _% ol ol
© c NIEUELI
N oy
S | mr¥
o3 SN
L2 0| | 4|
N 2 0| 7| <
— o = T | IF| fof
o O 9 T = |
._u._._._._ m% N g | N
.__Aln_ wn I ar
_u__.ﬁ_ —_ mﬂ mﬂ _|_|
o o 8 H T 5
2 M| ol| =
— el olo
=< 9 ojn | uo| =
- un)
<0 E

i

oju

=5

o
=

2l4ES 20094 7|Z

A
e

foil

=
o

)él-
=

m
o

EE
E

=

Z:
A

(o]
=i
Ht

=
O|C}. 25 20719| &
tAE|ALS 2R T QICk 2L 2015 E Bt

—

Al20f =

H

2|
=

F(Figure 59|

A
(=]

2o sk

1A

oo

.
[=)

Fol ¢

a0
o

Z|0f ALk

| 223 3% 20164 98l 51

o=
[y



[Table 12] Space Allocation of Isolation Unit in SNUH
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4.2 Operation System
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[Figure 6] Layout Example for Negative Pressured Isolation Unit
source : Kwon, Case Studies on Isolation Units for the Control of Nosocomial Infection Related to Severe Respiratory
Disease, The Symposium on Healthcare Architecture in Asia 2015.09.14., Beijing
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