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This is NOT a 
presentation about 
problems with Hot 

Water Distribution in  
Single Family Homes
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With Coal Mines closing the 
Canary Unemployment 

Rate has been increasing.
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Horner’s Rules for Diagnosing Problems:

1. The ASPE pressure differential Rule
2. The Proper recirculation piping Rule
3. The Return temperature Rule
4. The 80/20 water balancing Rule

Diagnosing Hot Water Distribution Problems
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#1. PSI Differential Rule – must be less than 10
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Example #1:  Pavilons at Pantano, 
Tucson AZ

Main trunk line: 85psi

Secondary 
lines: 60psi
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314 units



If a faucet or fixture is faulty, 
water can cross over from 
the cold into the hot and 

vice versa

If you break this rule – CROSSOVER can occur
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The 3 streams are available in selected flow rates

0.35 gpm

0.5 gpm

1.0 gpm

1.2 gpm 

1.5 gpm

1.8 gpm

2.2 gpm

  
  
  
  
  
  
  



Defective Valves

More than 6 million 
MIXET® single handle 
tub and shower valves 
have been installed in 
the US. These valves 
can develop a wear 
pattern which allows 
hot and cold water to 
cross over.
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Hot Water Channel

Cold Water Channel
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Example #2: Cider Mill Apts.,
Gaithersburg, MD

831 units, 
Centralized 
hot water

*
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58 psi after
90 psi pre

Cider Mill Apts – Gaithersburg, MD



#2. The Recirculation Piping Rule

The Westin Washington Dulles Airport
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The Westin Dulles is an 8 story, 315 room hotel 
in VA near the Washington Dulles airport.  
There are 47 rooms per floor.  
Beginning in March of 2014 and continuing 
throughout the rest of the year, the dual style 
Speakman showerheads were replaced by the 
Heavenly showerhead from Kohler.  

www.watermgt.com 21



The Westin Dulles
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By November of 2014 the property was 
experiencing a major issue with hot water.  In 
January of 2015 they returned $10,000 in 
guest payments and their Westin rating went 
from #9 to #114.  The water saving 
showerheads were blamed. 
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The Westin Dulles: Mechanical Room

Boiler / Water heater Storage Tanks Mixing Valves
24



Return line in boiler room has 
connections to the storage tank and also 
to the water returning to the building

Return line must be plumbed into 
the mixing valve so that water can 
circulate properly.

#2. The Recirculation Piping Rule
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Charlotte Courtyard Marriott – Billy Graham Parkway

#3. The Return Temperature Rule

-01

-15

-20

-30

Mechanical room 
in basement
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In the ceiling of the 1st floor hallway near the elevator on both the odd side and 
the even side there is a 2½” supply line and a ¾” return line. 

Compare supply temp to return temp
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But wait the return temperature is high – what gives

28



Be sure to note the Recirculation pump size

Taco - 1/8 HP Pump



Risers furthest away from 
the water heaters have little 
to no recirculation 

The Path of Least Resistance

Risers furthest from mechanical room

Risers closest to mechanical room
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HW return line

Riser from -05 tier

Gate Valve
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Ball Valve

Circuit Setter
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Thank You
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