
A true story...
At first, the call sounded like one we hear
all the time - not enough heat in a room
that had been added onto a house. The
service guy told me the radiators were big
enough, and that the house had an old
gravity hot water system. He asked if I’d
stop by to look at it, and I said I would.

When I arrived, the service guy met me in
the driveway. He immediately began
telling me all about the problem. He
explained that someone else had installed
a circulator, but that it hadn’t helped
much with the lack-of-heat problem. I
suggested we start in the basement and we
headed for the stairs.

The first thing I checked was the piping. I
know that pipes have to be large enough
to carry the heat from the boiler to the
radiators. That’s something a lot of guys
overlook when they’re faced with a prob-
lem. Here, however, the piping looked
fine. The new fitter had taken great pains
to mimic the original fitter’s piping tech-
niques. The branch line to the new addi-
tion took off from the main at the correct
angle. It was the same as the branches that
fed the other first-floor radiators. The size
was right, and everything else in the base-
ment looked okay.

I talked to the home owner, and she told
me most of the house heated well. “It’s
just the addition,” she said. “We’ve been
cold for the past two years. We need some
answers, and we need them fast!”

I asked her if the radiators in the addition
got warm and she said they did, but the
room was still uncomfortably cold. I start-
ed to suspect there might not be enough
radiation in the new addition.

“What’s the heat loss in the addition?” I
asked the service guy.

“Seventeen-thousand BTUs,” he said.

I checked out the two new radiators.

Together, they put out 90 square feet
EDR. I divided the heat loss of the new

addition (17,000 BTU/hr) by the square
foot EDR. Those radiators would have to
have 190 degrees flowing through them
before they’d heat that space. And since
most hydronic systems work with a 20-
degree temperature difference from sup-
ply to return, the boiler would have to run
up to 200 degrees to satisfy the load.

This is a fine point many installers over-
look. They think a square foot of radiation
puts out 240 BTUs, but that’s only true
when there’s steam in the radiator. The
output changes when you circulate hot
water. You can see this on the chart.

So how much radiation did we need to
add to the addition? Well, a lot depended
on the average water temperature flowing
through the rest of the house. The home
owner told me the rest of the house was
comfortable, so we ran a heat loss calcu-
lation on the living room and came up
with 21,000 BTU/hr. The installed radia-
tion in the living room was 175 square
feet EDR. Again, I divided the heat loss
by the installed EDR and came up with
120 (21,000 ÷ 175 = 120). That meant the
radiators in the living room were provid-
ing comfort by putting out 120 BTU/hr.
per square foot.

Looking at the chart, I could see this cor-
responded with an average water temper-
ature of 155 degrees. No wonder they did-

n’t have enough heat in the new addition!
The water wasn’t hot enough. The origi-
nal installer had designed this system to
run on relatively low-temperature water
(165 degrees) because he was using a
coal-fired boiler. Low temperature water
was the norm in the days of gravity hot
water heat.

If we raised the boiler water temperature
to satisfy the addition, we would have
made the rest of the house uncomfortably
warm. We also would have increased the
home owner’s fuel bills. That’s why we
decided to add an additional 52 square
feet EDR to the addition.

We figured this out by dividing the heat
loss of the addition by the heat output
we’d expect to get from 155 degree aver-
age water temperature (17,000 BTU/hr.
heat loss ÷ 120 BTU/hr/square foot = 142
square feet EDR required). We already
had 90 square feet installed; the addition-
al 52 would bring us up to 142 square feet
EDR, and that’s exactly what we needed
to bring the addition in line with the rest
of the house.

Once we had this figured out, we suggest-
ed to the home owner that she put the new
addition on its own zone. We explained
how this would give control over the sys-
tem and take her from the 1920s into the
21st century in a hurry. She liked the idea
and gave us the go ahead.

I sized a B&G Series 100 for each zone.
The 100 provides the large flow/low head
characteristic you need for a gravity con-
version job. I added two B&G Flo-
Control valves, one for each circulator, to
prevent gravity circulation to a heat satis-
fied zone. I also had the installer pipe in a
bypass to protect the boiler from thermal
shock.

The system works beautifully now!
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150º F
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Heat Output per Square
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240 BTU/hr

Radiator Heat Output Varies With
Average Water Temperature


