
Fig. 1 Hot water distribution system general schematic including temperature control points. Three different types 

of vertical and horizontal distribution systems are represented: ① recirculation before the last tap; ② 

recirculation connected after each device; ③ recirculation connected after the last device. 
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Fig. 2 Examples of continuous temperature monitoring at water heater outlet for each studied    system 

(black line) and at the return loop for system 4 and 5 (blue line). No continuous monitoring data was 

available for systems 1 to 3. Date format is MM/DD/YY. 
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Fig. 3 Heat loss during stagnation of hot water in 1.25 cm diameter copper pipes with 

and without insulation at room temperature. 
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Fig. 4: Hot water temperature profiles at points-of-use as a function of volume for a) 

systems 1, 2 and 3 grouped, n = 7; b) system 4, n = 7; c) system 5, n = 36. 

Mean temperature at the hot water production unit outlet and at the return loop 

are shown for each system.  
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Fig. 5 Variability of L. pneumophila concentration measured by qPCR (a) in system 4, for 

repeat sampling events without prior stagnation (n = 5, Jan-Oct 2013) (b) in system 

5, after different water stagnation times for tap A (light gray) and tap B (dark gray) 

(n = 2, Nov-Oct 2012). 
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Fig. 6 Diagnostic flowchart for the initial assessment of Legionella  risk in an existing HWDS 

Conduct  continuous T° 
monitoring at water heater 

outlet 

Investigate system's hydraulic 
and heat losses 

Adjust T° 

For each point of use, 
measure hot water T°after 

1 min 

Low risk 
Record T° 

Yes 

No 

Yes 

Yes 

No 

No 

Yes 

No 

Yes 

Yes 

No 

Yes 

Yes 

T Tavg≥60°C? 

T 
T˂60°C 

recurrent and 
˃30 min? 

T Tavg≥55°C? 

Monitor prinicipal return 
loop T° at closest point to 

water heater  

Measure each 
subordinate return loop T° 

for 1 week 

T Tavg≥55°C? 

T T≥50°C 

At risk  
Perform T° profile until 
stabilization to locate 

heat loss area 

High risk  

Detailed investigation 
of subordinate flow and return 

loop including connected 

Is hot  
water production  
unit capable of 

˃ T°? 

M
a
in

 r
e

c
ir

c
u

la
ti

o
n

 s
y
s

te
m

 i
n

v
e

s
ti

g
a
ti

o
n

 
S

u
b

o
rd

in
a

te
 r

e
tu

rn
  

lo
o

p
 s

y
s

te
m

 
T

e
rt

ia
ry

 t
e

rm
in

a
l 

e
n

d
 

No 

No 

TAKE ACTION 
Implement preventative 

measures to reduce risk in 
vulnerable patients areas.  

Evaluate use of 
preventative measures to 

reduce risk of exposure for 
vulnerable patients.  

Evaluate preventative 
measures for vulnerable 

patients . Focus Lp 
measure  at critical control 

points within the sector.  
Put action plan in place to 
correct subordinate loop 

performance.  

T 

Yes 

No 

Are  surrounding 
POUs affected? 

Correct faulty device 

Measure Lp at critical 
control points.  Put action 

plan in place to correct 
HWDS performance.  

No 

Yes 

For furthest POU, measure 
T°after 1 min 

T T≥55°C 

T T≥55°C 

Yes 

No 

Review water heater  T° 
records for ˃ 3 weeks 

Can it be  
corrected ? 


	Bedard2015_Fig 1_Temperature Diagnostic
	Bedard2015_Fig 2_Temperature Diagnostic
	Bedard2015_Fig 3_Temperature Diagnostic
	Bedard2015_Fig 4_Temperature Diagnostic
	Bedard2015_Fig 5_Temperature Diagnostic
	Bedard2015_Fig 6_Temperature Diagnostic

