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Objective of Conference 

Discussions: 

• Innovation: Conductive Polymer Trace 

Heating for Domestic Hot Water System. 

• Entrepreneurship: In Services to Assess, 

Detect, Monitor & Record, Disinfect, Sterilize 

Legionella pneumophila bacteria.    

• Health: Preventive measures against 

outbreak of Legionnaires’ disease from 

Domestic Hot Water Systems. 
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About Legionaries’ disease (LD)-1 

• LD is a potentially fatal 
pneumonia caused by 
Legionella bacteria. 

• Infection is caused by Ingestion 
or Aspiration  in small (5 
micron) droplets of water 
caused by fine spray droplets of 
water contaminated by 
Legionella pneumophila 
bacteria. 

• LD is not a contagious disease. 
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About Legionaries’ disease (LD)-2 

• Symptoms- Initially: Flu like illness 
with tiredness; high fever (≥ 
39.5OC); Headache; Muscle ache; 
dry cough. As pneumonia develops: 
Chest pain; Shortness of breadth; 
Abdominal pain; Vomiting & 
Diarrhea; and, Hallucinations. 

• Risk Groups: above 45-years; 
Immunocompromised; Children; 
Smokers; Organ transplant. 

• Transmission Mode: by Ingestion of 
fine spray infected aerosols; 
Aspiration of infected potable water.  
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About Legionaries’ disease (LD)-3 

• Risk Areas-  Domestic Hot & 

Cold water systems , 

Cooling Towers, Humidifiers, 

Water Fountains in: Hotels, 

Apartments, Shopping Malls, 

Swimming Pools, Spas, 

Hospitals, Dental Clinics, 

Ships, Jails, Air 

Conditioners, Nebulization. 
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Legionella Amplification 

Condition  

Legionella Amplification conditions: 

• Water temperatures between 20OC - 45OC 

• Stagnant water in Storage tanks. 

• Bio-films, Algae, Rust, Hemp, Rubber 

jointing, protection to Legionella Bacteria. 

• Dead-legs in piping network 

• Temp. Stratification in Tanks / Vessels 
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Legionella B. to Amplify & Multiply 

Require …. 

● Water 

 

● Warm 

temp. 

 

● Food 
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Legionella Cycle 

≤5 

micron 
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Legionella Cycle 

≤5 

micron 
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Domestic Hot Water Storage & 

Heating System 

● Temp. Stratification 

● Thermostat Control  

● Shunt Pump 

● Sand / Algae at bottom 
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Legionella Treatment Methods 

Domestic Hot Water 

Innovation & 

Entrepreneurship in Health 

● Thermal – Temperature maintenance by trace 

heating. 

● Biocides- Chlorination   

●Copper-Silver Ionization    

●Ozonation  

● Ultraviolet (UV) radiation   

● Chlorine Dioxide  

● Heat-and-Flush / heat shock (Temporary Result) 
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Temp. V/s Legionella Bacteria 
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Electric Surface Trace Heating of 

Vessel & Interconnection Piping 

● Design to 

maintain surface at 

≥70OC to prevent 

Legionella growth. 

● Trace Heat Vessel 

surface to prevent 

stratification. 
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Trace Heating 

Trace Heat in conjunction with Thermal Insulation, to 

replenish the heat loss taking place to ambient, in 

order to maintain design temperatures of water in 

pipes & vessels, at all times, even during static state. 
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Domestic Hot water Trace Heating 

– Non Circulatory System 
● Eliminates 

circulation return 

piping & pump. 

● Parallel, Cut-to-

length, Self-

regulating trace 

heating. 
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Domestic Hot water Trace 

Heating – Circulatory System 

● Trace Heat and 

insulate the branch 

tapings from 

circulating mains. 

● If continuous 

circulation is not 

maintained, trace 

heat and insulate 

the mains. 
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Thermostatic Mixing Valves – To Prevent 

SCALDING 
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Trace Heat Design Data 
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Heat Loss Design Values 
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Innovative Technologies  

Technology in Self-limiting Self-regulating 

Trace Heat Cables.  

 

• Radiation Cross-linking of Polymers 

• Conductive Polymers. 
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Polymer Irradiation Technology-1  

Thermoset Cross-

linked crystalline 

Structure.  

Radiation Cross Linked Polymer 

Thermoplastic 

crystalline structure 

 

Carbon 

Cross-linking by 

high-energy 

penetrating 

radiation 

Hydrogen 
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Polymer Irradiation Technology-2 

“Cross Linked” 

Thermo-set 

“Thermoplastic” 
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Conductive Polymer Self-Regulating 

Technology 

At low temperatures there are many conductive 

paths, allowing higher level of current to flow 

between the bus wires. 

At high temperature the 

polymer expands, reducing 

the number of paths – 

thereby reducing the power 

output of the cable 

On cooling, conductive 

paths regroup, thereby 

increasing the power output 

– ELASTIC MEMORY 

Innovation & 

Entrepreneurship in Health 



06.Apr.-'12_Adv. Socy. 

for Science & Health 

Legionnaires' disease & EHT of 

Hot Water System-Homi Mullan 

24 

Self-Regulating Self-Limiting 

TEMPERATURE 

RESISTANCE 

(LOG SCALE) 

POWER 

(W/m) 

Resistance Increases 

with temperature. – 

‘Positive temperature 

Coefficient’ (PTC) 

OUTPUT OF 

SELF-

REGULATENG 

HEATER 

HEAT LOSS LOAD 

LINE AT T-amb 

PIPE STABILIZED 

TEMPERATURE 

T-

amb 

MAINTENANCE  

TEMPERATURE 

W/m 

Equilibrium self-stabilized safe 

temperature condition is 

reached, without external 

controls. 
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Power output varies with 

temperature: as pipe temperature 

increases, power output decreases 
 

The right amount of heat is supplied 

to the pipe: cold sections of the pipe 

get more heat input, whilst warm 

sections of the pipe get less heat 

input. Provides heat where and 

when needed. 
 
 

Power 

Temperature 

Self-Regulating Technology 
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Constructions of Self-Regulating 

Trace Heating Cable 

Conductors 

Spacer Core 

Fiber 

Electrical 
insulation 

Outer 
jacket 

Braid 
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Properties of Self-Regulating 

Trace Heat Cable 

• Parallel construction: Cut-to-any-length  

• Cross linking technology 

• Power varies with Pipe & Ambient temp.  

• Low Cross-over temp; NO BURNOUT 

• Unconditional T-rating, Haz. Area Safety 

• Operating Life >20 to 40 years. 
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Life Now Evaluated With Modern 

3-D  Statistical Tools 
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Legionella - Entrepreneurship 

Opportunities 

● Legionella detection laboratory and field testing 

services. 

● Legionella Cleaning and Disinfection specialised 

services. 

● Trace heating designs, material supply, installation 

and maintenance service. 

● Temperature monitoring devices, design, and 

services. 

● Thermo Mixing Valves, Heated Showers. 

● New Plumbing and Thermal insulation materials.  
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ASHARE Std. 188P, ‘Prevention of Legionellosis Associated with 

Building Water Systems’,  William F. McCoy, PhD,  
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ASHARE Std. 188P, ‘Prevention of Legionellosis Associated with 

Building Water Systems’,  William F. McCoy, PhD, 

Innovation & 

Entrepreneurship in Health 

People Died in 

30 ears 
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ASHARE Std. 188P, ‘Prevention of Legionellosis Associated with 

Building Water Systems’,  William F. McCoy, PhD, 
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$/Case 
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ASHARE Std. 188P, ‘Prevention of Legionellosis Associated with 

Building Water Systems’,  William F. McCoy, PhD, 

Innovation & 

Entrepreneurship in Health 

Increase in 

a Decade 
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ASHARE Std. 188P, ‘Prevention of Legionellosis Associated with 

Building Water Systems’,  William F. McCoy, PhD, 
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$ /$ HC Cost 
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ASHARE Std. 188P, ‘Prevention of Legionellosis Associated with 

Building Water Systems’,  William F. McCoy, PhD, 
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$ /annum 
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ASHARE Std. 188P, ‘Prevention of Legionellosis Associated with 

Building Water Systems’,  William F. McCoy, PhD, 
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$ Jury award 
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ASHARE Std. 188P, ‘Prevention of Legionellosis Associated with 

Building Water Systems’,  William F. McCoy, PhD, 
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Legionella – Whose 

Responsibility? 

Legionnaires’ disease is an environmental disease and 

an environmental issue, with safety and health 

responsibilities to be addressed by many. Regulatory 

system, penalties and labour laws are to be in place. 

Owners’ should be aware of their Responsibility. Risk 

assessment management team to be formed 

comprising of Director, Infection Control, Facilities 

Manager & Engineer, Facilitator and equipment 

suppliers to share the responsibility. 
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Legionella.-Thank You. 
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