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Acomplaint building maintenance 
departments frequently hear is that the 
occupants are either too hot or too cold. In 
some instances, both complaints may come 
from the same room. 

One of the systems with the most com-
fort complaints is a two-pipe system, which 
uses a supply pipe and a return pipe. In 
the heating season, the water in the pipe is 
heated with a boiler. In the cooling season, 
it is cooled with a chiller. During the peak 
of each season, this strategy works great. 

The comfort complaints with this 
type of system come during fall or spring. 
During that shoulder season, the building 
may require heat in the morning and cool-
ing in the afternoon. The complaints occur 
due to the dead band of the temperature 
difference between the lowest hot-water 
and highest chilled-water temperature. 

Standard efficiency boilers are designed 
to operate above 140º F. Operation below 
that temperature could cause the flue gases 
to condense, which can destroy the boiler 
and chimney. Conversely, most chillers can-
not operate with temperatures above 90º. 
(It’s always a good idea to  check with 
chiller manufacturers as to their tempera-
ture limits.) 

So, we have a temperature difference 
of 50º between the heating and cooling 
setpoint. You have heard that saying about 
how long it takes for a watched pot to boil, 
right? That is nothing compared to the time 
it takes for the temperature inside a two-
pipe system to drop from the minimum 
heating temperature to the maximum cool-
ing temperature on a mild spring or fall 
day. It may be anywhere from several hours 
to a full day and by that time, we may need 
heat again. 

When a local school with a two-pipe 
system had to replace its boilers, it had 
several choices. It could use a condens-
ing boiler that could handle lower water 
temperatures. However, the economics of 
converting the heating plant to a condens-
ing system were more than the owner had 
budgeted. 

Another option was to use standard 
boilers with a three-way valve that allows 
lower temperatures in the system. I am not 
a fan of three-way valves because they could 
lead to thermal shock of the boiler if not 
installed correctly. 

Thermal shock can cause cracked sec-
tions or tube leaks. It is caused by a wide 
temperature swing from the return to the 
supply piping. Most boilers were designed 
to handle a 20° to 25º rise through the 
boiler. A three-way valve allows the water 
to bypass the boiler and be reset to a much 
lower temperature. 

In many boiler control strategies, a one-
to-one ratio is used. That means for every 
rise in outside temperature of 1º, the system 
supply temperature will lower by 1º. The 
typical reset schedule will range from 180º 
supply water at 0º outside temperature to 
120º supply water at 60º outside. 

At the low end of that reset schedule, 
the supply temperature will be 120º and the 
return temperature will be 100º. When that 
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cool 100º water is returned back to the hot 
boiler filled with 160º water, rapid expan-
sion and contraction happens. The boiler 
literally shakes itself to death. Remember 
the advice from Dr. Egon Spengler from 
the movie “Ghostbusters,” “Don’t cross the 
streams!” 

Another drawback to three-way valves 
is that many boiler manufacturers require 
the installation of an additional pump, 
which will pull water from the supply and 
inject it back to the return to avoid shock-
ing the boiler. To me, this is like driving 
with the parking brake engaged. 

IECC regs 
If your state adheres to the International 

Energy Conservation Code, a couple of 
regulations are required when controlling 
a two-pipe system. According to Section 
503.4.3.2 of the 2009 International Energy 
Code:

•  “... Systems that use a common distri-
bution system to supply both heated and 
chilled water shall be designed to allow a 
dead band between changeover from one 
mode to the other of at least 150° F (8.30° 
C) outside air temperatures.” 

A common setpoint arrangement is for 
the heat to be enabled below 50º and air 
conditioning enabled above 65º outside 
temperature. In between those two set-
points, most buildings use a combination 
of economizer operation for cooling and 
return air for heating. 

• “... Provided with controls that will 
allow operation in one mode for at least 
four hours before changing over to the 
other mode.” 

This may require some planning for the 
building owner to avoid complaints. 

• “... Provided with controls that allow 
heating and cooling supply temperatures 
at the changeover point to be no more than 
300° F (16.70° C) apart.” 

In other words, the heating loop shall 
be no warmer than 120º if the chiller is 
designed for 90º entering water tempera-
ture at the changeover point. This is below 
the typical lowest operating temperature of 
most standard-efficiency boilers. 

With all these things to consider, the 
school’s engineer and I put our heads 
together and came up with another system 
that works perfectly. One of the standard-
efficiency boilers we used is a combina-

tion boiler with an internal coil, which 
was traditionally used for low-temperature 
operation such as domestic hot water water 
(see Figure 1 on page 50). This internal coil 
could handle temperatures from 60º to 130º 
without risk of thermal shock. 

This was our first stage of the heating 
system. It would handle the water heating 
during the shoulder times of the year. This 
allowed the loop temperature to drop to 
the 90º that the chiller could handle. As 
the reset schedule required warmer tem-
peratures, the space-heating side of the 
combination boiler and the other boilers 
took over and supplied water up to 180º. 

The benefit to the client is that this 
system can change from heating to cooling 
in less than an hour. The result is that com-
fort complaints are greatly reduced. 
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Ray Wohlfarth is the author of “Lessons 
Learned in a Boiler Room: A common-sense 
approach to servicing and installing com-
mercial boilers.” It is available at Amazon.
com. In his spare time, he is president of Fire 
& Ice in Pittsburgh. He can be reached at 
412/343-4110 or ray@fireiceheat.com.

You see, sales — in the broadest sense 
of the word — are what we’re all doing 
in some capacity. Everyone … from the 
waiter at the nice restaurant, to the guy 
at the tire store, to the beautiful actress 
on a TV infomercial. And especially 
our children, who “sell” us on the idea 
that they must have every possible new 
toy-game-candy-clothes-entertainment 
gadget that has ever been invented … and 
a couple that haven’t. 

When we get the benefit represented 
that meets or exceeds the price, we have 
gotten a good value. Pure and simple. 
Please don’t forget: The best and most 
valuable sales are service. 

Many technicians also shy away from 
upselling. They feel customers will ask for 
the upgrade or will think they’re pushy 
if they offer it. Hear me out: If you feel 
the upgrade/upsell is a worthwhile option 
for your prospect, it is your duty and 

responsibility to offer it. Make your techs 
and salespeople see upsells this way. And 
here’s the way you make them work …

If you have just 20 service calls a day 
and only 25% of those like you enough to 
be called customers, that’s five repeats and 
15 “new” customers a day.

Let’s say the five repeats only buy the 
upsell 30% of the time (national average is 
60%), and the 15 new customers only buy 
the upsell 10% of the time. That’s 1.5 sales 
a day of something. 

If two-thirds of your actual upsells in 
both groups only buy $300 of additional 
product or service (national average), 
you’ll be seeing $78,000 out of your repeats 
and $78,000 out of your new customers 
for $156,000 in accidental money you’re 
missing (1.5 customers a day x $300 x 
66.66% = $77,992).

You can’t afford not to train your 
technicians in selling techniques. It’s 
an investment that makes them better 

employees and puts more dollars in your 
pocket. You’re turning employees into an 
untapped profit source that builds their 
confidence in themselves, your confidence 
in their abilities and your customer’s 
confidence in your company’s expertise. 
And confidence equals sales. Pretty tough 
to lose when you’re on the right side of the 
training track.

Adams Hudson is president of Hudson, 
Ink (www.hudsonink.com), a creative 
marketing firm for contractors. PM 
readers can receive the free report, “Upsell 
Your Way to Higher Profits,” by calling 
800/489-9099 or by sending a polite 
request with their company information to 
FreePMstuff@hudsonink.com. Readers also 
can receive a complimentary subscription 
to the Sales&Marketing Insider, the largest 
marketing training resource for contractors, 
by visiting www.salesandmarketinginsider.com/
relaunchoffer/.  PM
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