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15 March 2020 case: the 140th COVID-19 case located on the 
34th floor of a residential building was confirmed 3 days after 
another 2 confirmed cases (119th & 124th) found on the 32nd 
floor of the same building. The two units involved were sharing 
the same drainage stack. Among subsequent tests of 12 
environmental samples collected at those two units and the 
rooftop, 4 of them were tested positive.

Another case (case II), where two 
cases (22/F & 21/F) were affirmed 
after a confirmed case (11,547th) 
located on the 23rd floor of a 
residential building, was reported 
on 9 April 2021. All the units 
involved were sharing the same 
drainage stack.

COVID-19 Cases in Hong Kong
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Cases Observations

Prior Case: 
• Both units’ WC were connected to the same stack, (higher floors H’p = 0.85–0.9)
• The 34/F unit’s WC was connected to the stack Zone A when 32/F unit’s WC 

discharging. 
• Later confirmed case and tested positive samples were reported above 32/F (Zone A) 

but not floors below it (Zone B). 

Later Case:
• All of the WCs involved were connected to the same stack (H’p = 0.80–0.88). 
• Discharges at a lower level (i.e., 20/F and below) into a stack contaminated by 

pathogens generated local positive air pressure (Zone A) 
• Excessive transmission risk posed to the upper levels (i.e., 21/F & 22/F).
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Recorded maximum 
air pressure

Occurrence
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Objective

To study the time-variant probabilistic positive air pressures

in the discharging stack ventilation section with no water
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To measure the instantaneous air pressures in an upstream

ventilation section of a drainage stack of 2.5-m long, 150

mm-diameter during a downstream connected branch pipe

discharging at a flow rate of 1−4 Ls−1

Scope

LT WONG (THE HONG KONG POLYTECHNIC UNIVERSITY) 8

Va =  Qa

Example cases of air pressures measured at the 
ventilation section for a discharging stack (4 L/s)
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do=0.005 m 0.01 m

0.015 m 0.02 m

Positive air pressure at the ventilation section of a 150 mm discharging stack

Time period 

Average air 
pressure
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X-axis: Average case peak positive air pressure Pa (Pa), Qw=1-4 L/s

air flow rate Qa

time period τ (s) 

air volume leakage Va (L) 

𝑃𝑎~(𝑑𝑜,𝑄𝑤) 

Measure peak positive air 
pressure Pa (Pa)

𝑃𝑎 = 62 − 2600 𝑑𝑜 𝑄𝑤
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In the experimental set up

1. a positive air pressure could be recorded at the first 0.4-3.6 s of the

discharge (?? due to the displacement of the discharge water entering from

the branch pipe to the stack and compressed the air in it )

2. the maximum air flow rate leaving the ventilation opening of the stack

is estimated to be 2.9 L/s

3. for (2), the corresponding total air leakage is 5L per discharge

Remarks
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