
Replacing your old tank-style  
   water heater with a more  

      efficient on-demand system  
                   isn’t as difficult as  

                     it appears

s the lead electrician and 
plumber of a construction 
company, we install a 
number of tankless wa-

ter heaters every year. We are firm 
believers in the energy  savings of 
on-demand hot water, and it takes 
little convincing for our customers to 
agree to an upgrade. But it became 
harder for me to be in the field with 
Shannon installing these suitcase-size 
heaters while the 10-year-old tank-
style heater in my garage worked 
hard to maintain 130°F water even 
when nobody was home to use it. I 
decided that it was time to practice 
what I preach, so I asked Shannon to 
help me install a Rinnai R75-LSi gas-
fired tankless water heater (about 
$1000; www.rinnai.us).

To get the most efficient operation, 
tankless heaters should be installed 
as close as possible to the fixtures that 
demand the most hot water, but this 
isn’t always easy. Venting kits allow 
the units to be installed just about 
anywhere, but water, gas, and elec-
tricity must be routed to the desired 
location—easy in new construction, 
but a bit more work in a retrofit. 

The best location often means 
compromising. For this installation, 
we were swapping out an electric 
heater located in my garage, and we  
decided to put the new water heater 
in the same location. I had to step 
down the 240v circuit to 120v, but 
the 3⁄4-in.-dia. hot- and cold-water 
pipes were already in place, as was 
a discharge line for the pressure-
relief valve and good access for the 
vent pipe. Also, because I wanted a 
gas-fired heater rather than one of 
the less efficient electric models, we 
needed to add a propane tank, and 
Shannon was able to install new gas 
lines easily through the wall to reach 
the tank outside the garage. The ga-
rage also was close to the kitchen and 
bath, which have the fixtures that use 
the most hot water.

Brian Walo is an electrician in 
Mount Pleasant, S.C. Shannon 
Neff is a master plumber in 
Charleston, S.C. Photos by Justin 
Fink, except where noted.
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Out with the Old

Drain it, and drag it away. After cutting the power at 
the electrical panel and shutting off the water flow to 
the old heater, attach a garden hose to the drain out-
let, and empty the tank. While the tank drains, discon-
nect the electrical, and cut the hot and cold pipes so 
that the tank can be removed.

Can’t find the 
studs? If you can’t 
find solid backing 
or if the installation 
requires a large hole 
to be cut into the 
wallboard, tie into 
the existing pipes 
in the wall cavity, 
then attach a piece 
of plywood to the 
finished side of the 
wall to cover the 
mess and to provide 
solid mounting for 
the heater. 

Cut it now; vent it 
later. If the heater 
will be installed in 
tight quarters, it’s 
a good idea to cut 
the hole for the vent 
pipe before hanging 
the unit. Cutting the 
hole now allows for 
better access with 
the drywall saw and 
drill and prevents 
debris from falling 
into the heater’s  
exhaust port. 

Mark the center. 
To make it easier to 
mark and cut the  
exterior opening 
later, drill through 
the wall sheathing at 
the centerpoint of 
the hole. Next, hang 
the heater from a 
single screw so that 
it can be pivoted to 
find plumb before 
sinking the rest of 
the screws (photo 
facing page).

tankless water heaters aren’t much bigger than a carry-on suitcase, so they can be placed just about anywhere 
in a house. it’s often cost-effective to use the same location as the heater you’re replacing. the spot may seem 
remote, but most of the necessary plumbing and electrical should already be in place. the vent setup for most 
tank-style heaters, however, will have to be replaced with a concentric direct-vent pipe (p. 59).
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wAteR iN, wAteR Out
tankless heaters need 3⁄4-in.-dia. supply lines to feed the unit. if the water lines near the heater are only 1⁄2 in. 
dia., plan to install new plumbing from the nearest 3⁄4-in. trunk line. the piping material you choose will be deter-
mined by local building codes and your personal preferences (see “Know your material options,” p. 59).

Some (pre)assembly required. Valve kits 
aren’t complicated to install, but working in 
tight quarters can make some of the con-
nections a hassle. To ensure that you have 
enough room to use two wrenches and lots 
of muscle, it’s a good idea to attach the 
pressure-relief valve to the hot-water outlet 
before tying the whole thing into the couplers 
on the underside of the heater. Make sure to 
apply several wraps of Teflon tape followed 
by a coating of pipe dope to every joint.

Snip and crimp for a watertight joint. With the 
hot and cold valves in place, thread a PEX cou-
pling onto each valve. Cut the 3⁄4-in. PEX tubing 
to length (making sure to subtract for the fit-
tings), dry-fit all the pieces to check the fit, and 
fasten all the joints securely using a PEX crimper.

Flush the system. After the hot and cold 
connections have been made, it’s a good 
idea to flush the lines to rid them of any 
harmful debris knocked loose during 
installation. Connect a garden hose to 
the cold-water cleanout first, opening the 
ball valve just enough to direct water into 
the hose but not into the heater. Next, 
move the hose to the hot-water cleanout, 
and open both the cold and hot valves to 
their full position.

GAS wORK deMANdS SAFetY MeASuReS
installing gas lines isn’t any more difficult than installing water lines. the stakes are a bit higher, though. it’s 
common sense, but remember to extinguish any open flames and to refrain from smoking while working on or 
around gas lines. if your jurisdiction doesn’t allow the unlicensed altering of gas lines or if you are at all uncom-
fortable with the procedure, call a licensed gas fitter/installer to handle this portion of the project.

A union fitting for the future. Best practices 
call for a 3⁄4-in. union fitting to be installed 
where the gas lines enter the tankless heater. 
This allows the unit to be removed easily in 
the future if necessary. For this and all other 
threaded gas connections, apply a ring of 
pipe dope to the lead edge of all the male 
threads before making the connection.

Don’t disregard the dirt leg. Any loose debris 
trapped in a gas line can easily clog the small ori-
fices in the guts of the water heater. A sediment 
trap, also known as a “dirt leg” or “dirt trap,” is 
a must. Install a short leg of vertical pipe with a 
threaded cap just upstream of the unit to catch 
fragments and condensation and to provide a 
convenient cleanout in the event of a problem.

Soapy-water leak detection. After all the 
gas connections have been made, check 
the work for leaks. Do this by mixing up
a spray bottle of soapy water, turning 
on the gas, and spraying the solution 
on each pipe connection. If you see any 
active bubbling, you’ve got a leaky joint 
to address.
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Cold-water inlethot-water outlet

Pressure-relief valve

Cleanout

a single outlet provides 
a clean appearance, and 
the power cord should be 
coiled and stapled out 
of the way to prevent 
it from being 
accidentally 
unplugged from 
the wall.

Discharge line

3⁄4-in. union fitting

Gas shutoff

Water shutoff

3⁄4-in. gas line

escutcheon plate

Sediment 
trap

PeX/CPVC 
adapter

Concentric vent pipe

Shutoffs are a must. 
Building codes require that a 
gas-shutoff valve be installed 
within 6 ft. of the heater. an 
old valve can be reused, but 
only if the new heater will use 
the same line as the old tank 
heater, and if the gas line is 
sized properly. if not, buy a new 
ball valve at any hardware store 
for less than $10.for less than $10.

Valve kits simplify the 
installation. it’s possible to 
piece together the plumbing for a 
tankless water heater using fittings 
found in most hardware stores, but 
it’s easier to buy a valve kit like the 
one shown below ($110; www.jomar
.com). the kit includes hot-water and 
cold-water shutoff valves with union 
fittings and cleanouts. also, the 
code-required pressure-relief valve—
which allows the heater to drain 
in case of an unexpected pressure 
buildup—threads right into the hot-
water valve to save time.

COMPACt deSiGN 
ANd CleAN 
CONNeCtiONS
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Scribe a circle. Using the pilot hole from the 
interior as a centerpoint for a compass, draw 
a circle about 1⁄2 in. larger than the outside 
diameter of the pipe, and cut out the sheath-
ing with a spiral-cutting saw or 5-in. hole saw.

Slope it for drainage. To avoid the need for a 
condensation trap, horizontal vent piping can be 
pitched slightly toward the exterior (1⁄4 in. per 
ft.). This allows any condensation from the ex-
haust gas to drip to the exterior. Use a torpedo 
level to check the pitch before fastening the 
pipe to the heater and to the wall.

Once all the water, gas, and vent connections are made 
and the unit is plugged in, use a digital thermometer to 
verify that the temperature on the heater’s control panel 
matches the hot water at the faucet or other intended fix-
ture. If the heater will be servicing the whole house, check 
several locations.

tankless heaters installed indoors can be vented up through a roof or out through an exterior wall, as shown here. the 
vent setup varies based on the installation location, so kits are sold separately (see “Know your material options,” fac-
ing page). the required diameter and maximum length of the vent will be listed in the heater installation instructions, 
but keep the run as direct as possible. the more elbows required, the shorter the allowable length of the vent pipe.

VeRSAtile VeNtiNG

tAKe the teMPeRAtuRe

Better look, better seal. After enlarging 
the hole in the first part of a vinyl mounting 
plate (see “Know your material options,” 
facing page), peel back the siding and lap it 
under the housewrap or tar paper. Seal the 
area around the pipe with low-expansion 
foam, fill in the siding, and then slide the 
second part of the mounting plate into 
place, as shown above.

MiNOR 
eleCtRiCAl 
AdAPtAtiONS
Gas-fired tankless heaters consume 
little electricity, so adding a dedicated 
 circuit isn’t necessary. if you’re replacing
a tank-style heater and want to use the 
same wiring, though, you need to make 
some changes in the electrical panel. 
Before removing the panel cover, turn 
off the main breaker to  de-energize 
everything below the switch. the cables 
and lugs above the main breaker will 
still be live, so work carefully.

Breaker swap. Pull out the two-pole (240v) 
breaker that fed the old water heater, and 
remove the black and white wires. Attach the 
black wire to the new single-pole (120v) breaker 
and slide the assembly into the panel. The 
remaining white wire will be a neutral in the 
new setup; tie it to the neutral bus bar where 
the other white wires are connected. 

Cover and label. With the new breaker in 
place, replace the panel cover, and snap in 
a plastic knockout to cover the remaining 
hole. Finish the job by relabeling the 
breaker on the door of the breaker panel. 
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Copper and CPVC pipes are 
common choices for the inlet 
and outlet water connections 
on a tankless water heater. 
Copper is durable but costs 
more and is more labor 
intensive to install. CPVC is 
less expensive and easier 
to install, but it isn’t a great 
choice for a location where it 
might get knocked around. 
Although the easiest option is 
simply to tie into the existing 
plumbing using the same type 
of pipe, we prefer to use PEX 
tubing whenever possible. A 
wide selection of adapters 
makes PEX easy to attach 
to copper or CPVC, and the 
tubing can be snaked through 
joist and stud bays, making it a 
good choice if you need to tap 
into a trunk line buried in the 
wall, floor, or ceiling.

Some vent kits have a rubber flange that slides over the 
exterior vent pipe and gets caulked to the siding—not 
very reliable or attractive. Dress it up by enlarging the 
hole in a common two-piece vinyl-siding mounting plate 
(photo facing page).

Water 
connections Some tankless heaters use separate intake and exhaust pipes, 

but according to Rinnai, a concentric pipe setup (shown here) 
is not only simpler to install but is also safer. If the exhaust 
pipe in a two-pipe system were to leak, the harmful 
flue gases would be vented indoors. With a 
concentric-pipe setup, combustion air is 
drawn in through the outer pipe, and flue 
gases are expelled through the inner 
pipe, offering an additional layer of 
protection from potential exhaust 
leaks. Concentric “starter kits” 
sell for $200 to $250 and typically 
include an appliance adapter, an 
exterior hood, and a 90° elbow with 
a couple of feet of pipe. Additional 
elbows and lengths of pipe are sold 
separately and can be added to the 
starter kit as needed.

KNOw YOuR MAteRiAl OPtiONS

Vent connections

flange upgrade

Some tankless heaters use separate intake and exhaust pipes, 
but according to Rinnai, a concentric pipe setup (shown here) 
is not only simpler to install but is also safer. If the exhaust 
pipe in a two-pipe system were to leak, the harmful 

drawn in through the outer pipe, and flue 
gases are expelled through the inner 
pipe, offering an additional layer of 
protection from potential exhaust 
leaks. Concentric “starter kits” 
sell for $200 to $250 and typically 
include an appliance adapter, an 
exterior hood, and a 90° elbow with 
a couple of feet of pipe. Additional 
elbows and lengths of pipe are sold 
separately and can be added to the 

Concentric pipe

Black steel piping is the traditional choice for routing natural gas 
or propane, though galvanized steel (used on this project) is also 
common in some areas. If it’s allowed in your area, flexible 
corrugated stainless-steel tubing (CSST) is much faster 
and easier to route in remodeling projects, but it’s 
more expensive. Hard pipe is also preferable 
in areas where the gas lines are likely 
to be banged up by boxes or 
grabbed by children playing 
hide-and-seek in the 
utility closet. 

Gas connections

Copper

CPVC

PEX

and easier to route in remodeling projects, but it’s 
more expensive. Hard pipe is also preferable 
in areas where the gas lines are likely 
to be banged up by boxes or 
grabbed by children playing 
hide-and-seek in the 

Black

Galvanized

Corrugated stainless-steel 
tubing (CSST)
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