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Welcome to Microtherm's Seisco tankless electric
water heating family. I'm David Seitz, the Chief Ex-
ecutive Offi cer of Microtherm, Inc. The Seisco award
winning tankless electric water heating product line
incorporates superior technology that has earned fi ve
U.S. and many more foreign patents. Microtherm, Inc.
introduced the industry’s fi rst “whole house" tankless
electric water heater in 1986 at the ASHRAE show in
conjunction with DuPont. Whole house tankless wa-
ter heating is the fastest growing segment of the water
heating industry today. Homeowners everywhere are
discovering the benefi ts of endless hot water, space
savings, and lower energy bills.

Seisco models are unique and incorporate many fea-
tures unmatched by the competition. 1 invite you to
investigate the advantages of Seisco tankless electric
water heaters.

This Water Heating Product Guide is the indus- try's
most exhaustive reference on whole house tankless
electric water heating. Residential sizing guidelines
include three methods of sizing tankless electric water &
heaters to cover every residential appli- cation. Asyou /&
will see, Seisco can even be combined with a storage = |}
tank or residential tank water heater to meet the most
demanding applications such as body showers with
multiple spray heads and fast fi/lling Ro-'man tubs.
Piping diagrams facilitate the mstallatlon of Seisco
tankless electric water heating systems. j

This guide also includes a commera | siz
multi-dwellings. Seisco commercia mode[s incl z,:lea
the features of residential models plus higher tempe
ature capabilities and a six-year warranty versus th
standard commercial electrlc water heater warranty of
three years.

Other sections include "an extensive electrical re-
quirements section, a' brief installation section that
outlines critical installation, issues, and an appendix
that contains'a simple cost'comparison method, and a
competitive cross reference.

Most importantly, you have my personal commit=
ment that Microtherm, Inc. will provide unmatched
customer service with outstanding literature, internet,
email, fax, and telephone support for all application,
sizing, service, and warranty issues.

I speak for the entire Microtherm team when | say that
“we appreciate your business!"

—David Seitz, CEO
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Introduction

Endless Hot Water

Why is The Seisco Tankless
Electric Water Heater The
Perfect Residential and
Commercial Water Heating
Solution ...?

8y 8
' -

...Because Everyone Loves Endless,
Inexpensive, Hot, Water!

Endless Hot Water

The fastest growing segment of the water heating indus-
try is tankless water heaters. Why? Home and busi-
ness owners are discovering the benefits and conve-
nience of endless hot water.

Energy Savings

Natural and propane gas prices are on the rise...doubling
in many parts of the United States during the fall and
winter of 2005-2006. Prices are expected to continue
rising...perhaps doubling again! Seisco saves as
much as 25% of the cost of hot water when compared
to a standard tank type electric water heater.

Low Installed Cost With Savings

Even though electric rates have risen, the rate of in-
crease is much less than that of natural and propane
gas. In many traditionally gas water heating areas, the
operating cost of electric water heaters is equal to or
less than their gas counterparts. When the installation
cost and other factors such as losses through vents
and the use of preconditioned combustion air are
considered, the benefits of electric water heating are
undeniable.

Extra Space Customers Deserve

The cost of precious space is rising...why waste it?
Tankless electric water heaters can be installed almost
anywhere. Give customers the extra space they de-
servel!

Decide Now!

Give your customers what they want....the SEISCO

Advantage!

Using This Product Guide

1. Model Selection-Residential and commercial sizing
guides are provided in this Water Heating Product
Guide. Also, Microtherm has technicians standing by
to help determine which model best suits your home
design and the lifestyle of your home buyers. For im-
mediate help, call 888-296-9293 and ask for sales.

2. Electrical Service-For proper operation, Seisco
must have adequate power. The Electrical Require-
ments section of this manual will assist you in ensur-
ing that an adequate power supply is available. In
most cases, homes with only a 200 amp service will
easily handle the two largest Seisco models, RA-32
and RA-28, which will provide adequate hot water for
most homes. An electrician should check the avail-
able power supply and ensure that all installations
are according to local and national codes.

3. Location-Home and business owners can save
thousands of gallons of wasted water per year by lo-
cating the water heater closer to the fixtures. Studies
show that the average home wastes 6-10 thousand
gallons of water every year waiting for hot water to
arrive at the fixture after it is turned on. This guide
provides residential and commercial application infor-
mation, piping diagrams, and a section on installation
to help ensure an efficient, low cost, installation that
will guarantee customer satisfaction and an endless
supply of hot water.

4 Copyright 2006 © Microtherm, Inc. All rights reserved.
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Endless Hot Water

Introduction

SEISCO IS SUPERIOR

PowerShare™: Seisco is the only tankless electric
water heater with PowerShare, a patented power-sharing
distribution method for activating the heating elements.
PowerShare control technology utilizes computer algo-
rithms and electronic triacs to pulse power on and off

to all heating elements resulting in uniform temperature
modulation between 1-100% of the element’s range. This
allows Seisco to use only the power necessary to heat
the water demanded by the flow rate through the Seisco.
Most of the time, Seisco’s amperage draw will be far
below the maximum of the water heater. Most hot water
usage by number of occurrences originate from lavato-
ries and kitchen sinks. PowerShare along with constantly
owing water across heating elements ensure that heating
elements operate at the lowest possible sheath tempera-
ture. Low sheath temperature prevents boiling minerals
out of the water causing buildup on the heating elements,
prolonging element life.

Eliminates Flicker: When properly installed,
PowerShare technology prevents disturbances (flicker) in
lighting circuits. This is very important since the proper
temperature control for tankless electric water heat-

ers depends on modulating or instantaneously varying
the power to high-wattage heating elements. Without
Seisco’s patented control, lights may flicker in the same
modulating manner as if someone were turning the air
conditioner or electric heating off and on very rapidly.

Ease of Service and Self-diagnostics: Seisco’s micro-
processor control is programmed with Seisco’s patented
control technology to provide self-diagnostics. If a service
issue occurs, the control emits a visual or optional au-
dible code. The user can interpret the code from a code
sheet or have a service technician do it remotely over
the phone using audible beeps emitted by the control’s
speaker. In addition, if necessary, convenient cleanout
plates below the heating chambers allow the user to
remove any build-up, sand ,or grit inside the heating
chambers. Modular construction and standard off-the-
shelf heating elements help make Seisco quick, easy,
and inexpensive to service.

Demand and Energy Consumption: Years ago, when
the double oven was first marketed, there was a concern
that electrical services to homes would not handle the
increased amp load. Electric utilities believed that their
worse hightmare was about to occur by allowing ovens
with twice the amp draw. The diversity of such systems
had not been properly considered and the perceived
problem was no problem at all. Ovens heat up, then only
periodically cycle to maintain the heat over the long cook-
ing periods, and people don'’t all cook at the same time,
even during the Holidays.

The same diversity principle applies with the Seisco
on-demand water heater. First, water heating is typically
at mid- to off-peak periods, occurring mostly in the early
morning or evening, times of the day when the power
company generally has more available generating capac-
ity. Second, the same amount of total hot water used for
all homes will be identical regardless of how it is heated,
with a tankless electric water heater or a tank type elec-
tric water heater. The difference is in wasted energy.

During any 15-minute sampling period of the day, more
tank type water heaters will be simultaneously heating
water than Seisco. The reason is longer recovery time,
as long as 45 minutes after the water usage stops. The
Seisco only heats water on demand. In standby, Seisco
does not continue heating water to recover a lost reserve
of hot water, unlike tank water heaters. Even though the
Seisco will require more power (kW) or pull more current
(amps) during use, there will be a significantly less num-
ber of Seisco heaters actually operating at the same time.
The resulting electrical load (kW or amps) for simultane-
ously operating Seisco heaters will also be diversified.

It must be noted that tank water heaters will turn on and
off all day long due to standby heat loss. Electric tank
water heaters lose up to 2% of their stored energy
every hour. To periodically restore lost energy, they turn
on and reheat water inside the storage tank. Even with
no water usage at all, a certain number of electric tank
water heaters will always be on.

Given these facts, it should be obvious why the Seisco
type heater is much more efficient than a tank heater.

ICROTHERM'
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Introduction

Endless Hot Water

GENERAL INFORMATION

Seisco models are manufactured in two basic sizes,

a four-chamber unit (15 %" x 15 %" x 6 4”) and a two-
chamber unit (15 %" x 10 4" x 6 ¥4”). The same ad-
vanced microprocessor technology and construction are
used in all models. In fact, many of the parts are inter-
changeable.

RA/CA-18, 22, 28 & 32 models have four-chambers and
are designed for domestic water heating for the whole
house and a backup to tank-type water heaters, including
solar and geothermal water heating systems. Models RA/
CA-5,7, 9, 11, & 14 are two-chamber models designed
specifically for booster and point-of-use applications.
Consult written specification sheets for model specific
information.

There are no moving parts or flow restricting devices
used in Seisco heaters. Seisco uses electronic tem-
perature sensors, called thermistors, for unique patented
flow/no flow activation and detection. In standby, the
heater maintains a very subtle temperature gradient.
Flow is detected when there is a change in the gradient.
The advanced microprocessor control turns power on
through a set of relays and ensures the power is off when
flow stops.

Construction: Seisco heating chambers are modular for
ease of repair and molded of light weight thermoplastic
materials. The chamber is specifically engineered for du-
rability in harsh water heating environments and capable
of withstanding extreme temperature swings and pres-
sure changes. Heating elements, sensors and detection
devices, that come in contact with the water are made of
stainless steel, brass, or copper to resist corrosion. Stan-
dard 1 2 inch, screw-type heating elements are utilized
which are interchangeable with heating elements avail-
able from virtually any plumbing distributor.

Safety: Seisco has a complete array of dependable
safety features to prevent harm to the user and the heat-
er, including redundant high temperature limit switches on
independent circuitry. Control of the water heater is 100%
based on temperature control, no flow switches required,
making it the perfect solution for use with potable water.
Dual water level sensors are used to prevent dry firing of
the heating elements. Water chambers are designed with
a patented air venting system that continuously vents
gasses that release from the water during the heating
process. A leak detector is mounted on the casing that

sounds an alarm and automatically shuts off the power
to the heating elements in case a water leak occurs. The
control board is protected against electrical surges. Ad-
ditional heater protection is achieved due to relays that
are open during periods of standby, providing no path for
electrical surges to the heating elements.

Power Rating: Four-chamber models contain four
electric heating elements whose combined wattage is the
total power rating of the heater. For instance, standard
RA/CA-28 models contain four 7000 watt elements for a
total of 28,000 watts, or 28 kilowatts (kW). Two-chamber
models, RA/CA-14, contain only two 7000 watt elements
for a total power rating of 14,000 watts, or 14 kilowatts
(kW). Refer to Seisco product specification sheets for
KW ratings by model.

Heat Input: The total heat input of Seisco models is
simply the total kilowatt power rating of the combined
heating elements converted to BTUs using 3,413 BTU
per kW. For instance, RA/CA-28 models have a total
power rating of 28 kW or a 95,564 BTUs of heat input.
Refer to Seisco specification sheet for heat input by
model.

Voltage Ratings: Seisco heaters are manufactured with
common 240 volt (AC) heating elements designed for op-
timum operation on a standard residential 240 volt (AC)
electric service, but will operate at 208 volt (AC), a typical
commercial voltage, with standard 240 VAC heating ele-
ments. However, the power rating and the heat output are
reduced by 25%. Models designed for 208 VAC opera-
tion, up to 24 kW, at full power and output levels can be
special ordered. Refer to the appendix in this publication
for performance of 240 volt models operated at 208 volts.

Maximum Amperage Rating: Each Seisco model

has a maximum electrical current rating (or amp rating)
equivalent to the sum of the heating element ratings. For
example, a four-chamber model, RA-28, operating at 240
VAC has four heating elements, each with a maximum
rating of 29 amps. The maximum current rating or total
current rating of the RA-28 is therefore 116 amps. How-
ever, the actual current measured during low flow rates
and/or under low temperature rise conditions can be
much less than the maximum rating of the heater. Refer
to the maximum amp rating in the electrical requirements
section of this publication.

(o3}
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Endless Hot Water

Introduction

Four Chamber Design-Inside View

1  Cold Water Inlet 10
2  Hot Water Outlet 11
3 Heating Elements 12
4  Microprocessor 13
5  Thermistor Temperature Sensors 14
6  Safety Cutoff Switches 15
7  Temperature Control Knob 16
8  Off Peak Control Connection 17
9  Water Leak Detector 18

Cleanout Plates

LED Indicator Light

Speaker

Service Button

Power Lugs

Triacs

3/4” Conduit Connections
Non-Ferrous Water Passages

Heavy Gauge Steel Mounting
Panel
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Introduction

Endless Hot Water

Electrical Capacity: Whether considering retrofit or
new construction, the initial consideration for use of a
Seisco is the electrical design. The Seisco represents
only a part of the overall electrical requirements. When a
reference is made to electric service, it means the rating
of the building’s primary electric service. Typically, in

an existing building the electrical service rating can be
determined by looking at the number written on the main
breaker (i.e. 125, 150, 200 amperes or more). Some
buildings will have two electrical panels that combine to
provide the total service.

Today, most new homes have a 200 amp electric ser-
vice. However, homes that utilize gas for space heating,
water heating, and cooking may have 100 or 150 amp
electric service. In most cases, an all-electric home of
3000 square feet or less with a 200 amp whole house
electric service will have the electrical capacity for one
Seisco RA-32, sufficient to provide all the normal hot
water requirements for a home of this size containing 2-'%
or 3 baths with standard flow rate fixtures. However a
qualified electrician must calculate the electrical loads in
the home or building with the load of the selected Seisco
model(s). Load calculations should be done according

to the National Electric Code (NEC), 220-82 and 220-83,
Optional Calculation. Refer to the electrical requirements
section of this publication.

Temperature Rise: The required temperature rise must
be known in order to choose the appropriate Seisco
model. Rise can be determined by subtracting the cold
water inlet temperature from the desired outlet water
temperature of the water heater. Seisco’s outlet tempera-
ture is factory set to 120°F. Therefore, if the cold water
inlet temperature is 65°F, then the temperature rise is
55°F (120°-65°=55°F). If the desired outlet temperature is
125°F, then the temperature rise would be 60°. With the
temperature rise determined, the product specification
sheet can be used to determine the correct model for the
desired flow rate. An example of a performance table for
RA models based on temperature rise and flow rate by
model is provided on the next page.

Measuring the inlet temperature can be determined with
a cooking or baking thermometer. Turn on the cold water
for three minutes and then place the thermometer into the
flow. This procedure purges ambient temperature water
out of the cold water supply piping.

Inlet water temperatures can vary depending on geo-
graphical location, season of the year, and the type of
water system. Water temperatures from most well water
systems (except in mountainous areas) generally remain
constant at 50 to 55°F year round.

Peak Flow Rate: The flow rate for each model is given
on the product specification sheet. Along with the tem-
perature rise, the flow rate must also be determined
in order to choose the appropriate Seisco heater.

The flow rate is determined by the flow rate of the
fixtures using hot water and the user’s lifestyle. Due
to usage diversity of fixtures, adding the flow rate of
all fixtures together to determine demand is overkill.
For example, in a home with three showers, it is highly
unlikely that all three showers need to run simultane-
ously. After all, the average length of time for a shower is
about 7 minutes. In homes with 40- or 50-gallon electric
tank water heaters and teenagers, families quickly adapt
to the inability of the water heater to provide adequate hot
water for three showers in a row by spacing shower times
in order to give the water heater time to reheat the tank.
With Seisco, as many people who want to can shower
one right after the other. Which is ultimately better, two
showers and a long wait for the third, or three showers
one right after the other?

If the desired life style in the home actually requires
running multiple faucets at the same time, then the
flow rates must be added together to determine the
peak flow demand. Depending on the plumbing ar-
rangement, it may be necessary to select more than one
Seisco to match the peak flow rate or use a Seisco/stor-
age tank system.

Designer fixtures and faucets may have unusually high
flow rates. For instance, large custom body spa show-

Typical Fixture Flow Rates (gallons/minute)

Fixture Kitchen | Pantry | Laundry Dish- | Washing
Type | Lavatory | Bathtub | Shower Sink Sink Sink washer | Machine
;lgt\g 5-15120-60]115-30]110-15]15-25]125-3.0)}15-3.0]1.0-3.0

(e}
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SEISC@®

Endless Hot Water

Introduction

ers, whirlpool and Jacuzzi tubs may have faucets with
flow rates ranging from 6 gpm to 18 gpm. However, a
combination of multiple Seisco heaters (plumbed in a
parallel configuration) can be installed to match these
higher flow rates. The same peak design approach would
be necessary for the anticipated life style of multiple flow
rates occurring at the same time. Use the table below to
help with selecting the Seisco model(s) for the peak flow
application.

Measuring flow rate of a fixture can be done by using

a one-gallon milk jug. The approximate flow rate can

be determined by turning on hot water at full flow, and
timing how long it takes to fill the one gallon jug. To
determine the gallons per minute (gpm) flow rate of the
fixture, divide 60 seconds (which is one minute) by the
number of seconds it takes to fill the one gallon milk jug.
For example, if the one gallon jug is filled in 20 seconds,
the flow rate is 3 gpm (60/20).

I:I D Model RA-5 | RA-7 | RA-9 | RA-11 | RA-14 | RA-18 | RA-22 | RA-28 | RA-32
KW Input 5 7 9 11 14 18 22 28 32
8 T— T BTU Input 17,065 | 23,891 | 30,717 | 37,543 | 47,782 | 61,434 | 75,086 | 95,564 | 122,868
SE'SD%O E B A 10 1/4” | 10 1/4” [ 10 1/4” | 10 1/4” | 10 1/4” | 153/4” | 153/4” | 153/4” | 153/4
B 153/4” | 153/4” | 153/4” | 153/4” | 153/4” | 153/4” | 153/4” | 153/4” | 153/4
] L i c* 614" | 61/4 | 61/4 | 61/4 | 61/4 | 61/4 | 61/4 | 61/4 | 614
D 107/8” | 107/8" [ 107/8” | 107/8" | 107/8" | 16 1/8” | 16 1/8” | 16 1/8" | 16 1/8”
<~ A —>‘ E 7’ 7 7’ 7’ 7’ 121/2° | 121/2° | 121/2" | 12172
«— D —— Weight (Ibs) 15 15 15 15 15 23 23 23 23
240 V. Amp. 208 | 29.2 375 45.8 58.3 75.0 91.7 | 1167 | 133.0
*Depth: Not Shown On Drawing # Elements 2 2 2 2 2 4 4 4 4
“Optional: 1-60 amp. breaker, Element KW 2.5 3.5 45 5.5 7 45 5.5 7 8
""Optional: 2-60 amp. breakers. All
models are 99+% efficient, *+*Op- | # Breakers (240V) 1 1 1 1 2% 2 2 4o grewx
tional: 2-75-amp. breakers. Breaker (amps) 25 30 40 50 30 40 50 30 40
First Hour Gallons and Gallons/Minute Recovery (gpm & 1st Hour) @ Temperature Rise (F)
Model | Temp. Rise 65 60 55 50 45 40 35 30 25 20 15
gpm 0.53 0.56 0.62 0.68 0.76 0.85 .98 1.1 1.4 1.7 23
RAS 1st Hour 31.5 34.1 37.2 41.0 455 51.2 58.5 68.3 81.9 102.4 136.6
gpm 0.74 0.81 0.88 1.0 1.1 1.2 1.4 1.6 1.9 24 32
RAT 1st Hour 44.1 47.8 52.1 57.4 63.7 71.7 81.9 95.6 114.7 143.4 191.2
gpm 0.95 1.0 1.1 1.2 1.4 15 1.8 2.0 25 3.1 4.1
RA-9 1st Hour 56.7 61.5 67.0 73.8 81.9 92.2 105.4 122.9 147.5 184.4 245.8
gpm 1.2 1.3 1.4 15 1.7 1.9 2.1 25 3.0 3.8 5.0
RA-LL 1st Hour 69.3 75.1 81.9 90.1 100.2 112.7 128.8 150.2 180.3 225.3 300.5
gpm 15 1.6 1.7 1.9 2.1 24 2.7 32 3.8 4.8 6.4
RA-14 1st Hour 88.2 95.6 104.3 114.7 127.5 143.4 163.9 191.2 229.4 286.8 382.4
gpm 1.9 2.0 22 25 2.7 3.1 35 4.1 4.9 6.1 8.2
RA-18 1st Hour 113.5 122.9 134.1 147.5 163.9 184.4 210.7 245.8 295.0 368.8 | 491.7
RA.22 gpm 2.3 25 27 3.0 3.3 3.8 4.3 5.0 6.0 75 10.0
1st Hour 138.7 150.2 163.9 180.3 200.3 225.3 257.5 300.5 360.6 | 450.7 600.9
gpm 2.9 3.2 3.5 3.8 4.2 4.8 5.5 6.4 7.6 9.6 12.7
RA-28 1st Hour 176.5 191.2 208.6 229.4 254.9 286.8 327.8 3824 | 4589 573.6 764.8
gpm 34 36 3.9 4.4 4.8 55 6.2 7.3 8.7 10.9 14.6
RA-32 1st Hour 204 216 234 264 288 330 372 438 522 654 876
I C R OT H E R M @ . Copyright 2006 © Microtherm, Inc. Al rights reserved. 9
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Residential Model Selection

SEISC@®

Endless Hot Water

Selecting The Proper Size: Seisco offers several op-
tions for sizing hot water systems. The selection process
for the proper Seisco model is dependent on four issues,
electrical service, home classification (high flow or low
flow), consumer preferences, and special needs within
the home.

Electrical Service

Initially, model selection may depend on the home’s elec-
trical service. In replacement situations, if sufficient elec-
trical service is not available for a whole house model(s),
a smaller Seisco model or a Seisco/storage tank design
are perfect choices for providing/extending hot water
capacity. Undersized electrical capacity is generally the
case in older homes designed to primarily use gas or oil
for heating. Typically, a Seisco “extender” consists of a
RA-14 or RA-18. If sufficient electrical capacity is avail-
able, any Seisco RA model can be used as an “extender”
in conjunction with any existing tank type water heater.
There are some people who wish to keep a tank water
heater as a pre-heater or for an emergency backup unit
for power outages.

When building homes, apartments and condominiums,
installation cost of a slightly larger power panel and wiring
are minimal in the new construction phase.

Home Classification

In April 2003, the National Association of Home Builders
Research Center published a study of hot water usage
profiles based on data developed through previous test-
ing supported by the National Renewable Energy Labo-
ratories (NREL). This study found that homes typically
fall in two categories, low flow and high flow. Low flow
homes have a typical peak hot water usage rate of 3 gpm
or less. High flow homes have a peak hot water usage of
5 gpm or less. Sizing tables on the next page for homes
with more than one bath follow the criteria of peak flow
rate outlined in the NAHB study.

Consumer Preferences

In typical installations, a single Seisco RA-28 or 32 will
provide all the hot water normally required without run-
ning out. However, endless hot water does not mean
limitless hot water. For example, model RA-28 will pro-
vide 3 gpm (180 gph) of water at a 63°F rise indefinitely.
If the flow rate is increased to 5.5 gpm, the temperature
rise will fall to 35°F. A typical example of high flow rate is
the fill rate of a bathtub. Tubs faucets can be designed

with high flow rates, up to 18 gpm. With a tank water
heater, the maximum flow rate can be obtained for a
short period of time before the water turns cold. Before
refilling the tub, the homeowner must then wait for the
tank to reheat, a process that takes several hours with

a tank electric water heater. However, with a Seisco,

it may take slightly longer (5 minutes) to fill the tub at a
lower flow rate, but more hot water to keep the tub warm
is available for as long as desired. This is known as the
short wait (fill time) that avoids the long (out of hot water)
wait.

Because Seisco provides endless hot water, the tub can

be filled with water that is just the right temperature. This
means that the homeowner can get in the tub immediate-
ly. Best of all, after bathing, endless hot water allows for

more showers and continuing with dish washing, etc.

The final selection often depends on personal life-
style preferences of the home owner. For example,
although seldom do five showers run simultaneously
in a home, some consumers want the ability to do so.
The system must be sized accordingly. Gallon capac-
ity and recovery rate of residential water heaters are
usually calculated using various code requirements such

SIZING RULES OF THUMB

IN AREAS WITHOUT VERY
COLD GROUND WATER

Families of 4 or less: Minimum RA-22

(Spa tub or higher flow options: RA-28 or 32, two RA-18 in paral-
lel or one RA-18 in master bath plumbed in series* with primary
Seisco or tank heater.)

Families of 5 and larger: Minimum RA-28 or 32
(Spa tub higher flow options: two RA-18 in parallel or one RA-18 in
master bath plumbed in series* with primary Seisco or tank heater.)

IN AREAS WITH VERY COLD GROUND WATER
SUCH AS THE ROCKY MOUNTAINS

Families of 4 or less: Minimum RA-32

(Spa tub or higher flow options: two RA-18 in parallel or one RA-
18 in master bath plumbed in series* with primary Seisco or tank
heater.)

Families of 5 and larger: Minimum Two RA-18 in parallel.
(Spa tub higher flow options: two RA-22 in parallel or one RA-22 in
master bath plumbed in series with primary Seisco or tank heater.)

* The Seisco RA-18 will provide sufficient hot water for the single
shower and sinks in the master bath but must be plumbed in series
with the primary water heater as it requires the additional pre-heat-
ed water for the tub for simultaneous use.

10 Copyright 2006 © Microtherm, Inc. All rights reserved.
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SEISC@®

Endless Hot Water

Residential Model Selection

as the International Plumbing Code. In general, written
codes for residential water heater sizing are based on
the storage capacities of tank type water heaters. Since
residential tank type water heaters usually have low BTU
(KW) input capabilities, the time to reheat the tank can
be extensive. Tankless water heaters allow the hom-
eowner an endless flow of hot water at a limited rate with
operating cost savings.

For low and high flow homes, shower head flow rate
and number of simultaneously running showers is
the best sizing method for tankless water heaters.
Families adapt to miscellaneous hot water usage based
on the system’s capabilities, just as they do for tank type
water heaters.

Table 1 represents the majority of homes in the United
States. In fact the National Association of Home Builders

(NAHB) Research Center report based on actual flow
data confirmed that with 40°F inlet water “The maximum
portion of time in any month in which a demand of 28
kW is exceeded...is less than .02% for the year.” Low
flow homes usually have 2.5 gpm shower flow rates,

a washing machine, a dishwasher, and standard bath
tubs. Table 1 should be used to determine which Seisco
model(s) should be installed in most homes.

Table 2 for high flow homes represents the same basic
construction as low flow homes but may have a jetted
tub, teenagers living at home or a large number of oc-
cupants. The NAHB Research Center report also found,
“The maximum portion of time for any month in which a
demand of 28 kW is exceeded in the high-use home is
less than 1% for the year.” Table 2 should be used when
the homeowner wants to ensure extra hot water avail-
ability.

Residential Sizing - Low Flow and High Flow Homes

Table 1-Low Flow Home

Number Maxi-
Number Showers mum
Bath- 40°F 45°F 50°F 55°F 60°F 65°F 70°F Running Showers
rooms Inlet Water | Inlet Water | Inlet Water | Inlet Water | Inlet Water | Inlet Water | Inlet Water | Concurrently | Per Hour
1 RA-32 RA-28 RA-28 RA-22 RA-22 RA-22 RA-22 1 4-6
2 RA-32 RA-32 RA-28 RA-28 RA-28 RA-28 RA-28 1-2 4-6
3 2 RA-28 2 RA-22 2 RA-22 2 RA-18 2 RA-18 RA-32 RA-28 2 8-12
4 2 RA-32 2 RA-28 2 RA-28 2 RA-22 2 RA-22 2 RA-18 RA-32 2 8-12
5 3 RA-28 3 RA-28 3 RA-28 2 RA-32 2 RA-28 2 RA-28 2 RA-22 3 12-18
Table 2 -High Flow Home
Number Maxi-
Number Showers mum
Bath- 40°F 45°F 50°F 55°F 60°F 65°F 70°F Running Showers
rooms Inlet Water | Inlet Water | Inlet Water | Inlet Water | Inlet Water | Inlet Water | Inlet Water | Concurrently | Per Hour
1 RA-32 RA-28 RA-28 RA-28 RA-28 RA-28 RA-28 1 4-6
2 2 RA-28 2 RA-28 2 RA-28 2 RA-22 2 RA-22 2 RA-18 RA-32 2 8-12
3 2 RA-28 2 RA-28 2 RA-28 2 RA-22 2 RA-22 2 RA-18 RA-32 2 8-12
4 3 RA-28 3 RA-28 3 RA-28 3 RA-22 2 RA-22 2 RA-18 RA-32 3 12-18
5 3 RA-32 3 RA-32 3 RA-32 3 RA-28 3 RA-28 3 RA-22 2 RA-28 3 12-18

Notes for Tables 1 & 2: Table 1 is based on 2.5 GPM shower heads and an average of 1.5 showers/hour/bathroom. Table 2 is based on 3 GPM
shower heads and an average of 3 showers/hour/bathroom. Also, consider using Table 2 for homes with two or more teenagers. When reading
these tables, do not add 1/2 baths when calculating the number of bathrooms. These tables cover over 99% of all homes with standard showers,
tubs and other common appliances such as washing machines and dishwashers. If the home has multi-head showers, also called body showers,
or a large jetted/garden tub, calculate the total desired flow rate and use multiple Seisco models plumbed in parallel or consider using Table 3,

“Residential Sizing - Seisco With A Storage Water Heater or Storage Tank.”

ICROTHERM'
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Residential Model Selection

SEISC@®

Endless Hot Water

Special Needs Within The Home

Special needs represent non-standard construction
characteristics such as shower flow rates greater
than 3 gpm, high fill rates for baths or jetted tubs,
body showers, multiple washing machines, high flow
kitchen and bathroom sink fixtures, or any other spe-
cial water usage situation.

Two methods may be used to meets the requirements of
special needs homes. The desired maximum flow rate
can be calculated and multiple Seiscos employed to meet
the maximum flow demand, or Seisco can be combined
with a storage tank or storage water heater. Table 3 com-
bines high recovery Seisco model(s) with a storage tank
or tank water heater to accommodate high flow rates for
a short period of time. To determine how long (minutes)
a flow rate can be sustained, multiply the storage tank
size by .8 and divide the result by the desired flow rate.

Two piping configurations of this system are used, one
using the Seisco as an “extender” heater and one using
the Seisco as an auxiliary heat source for rapidly recover-
ing the storage tank.

In the first piping arrangement, as a “Extender,”
Seisco has the ability to provide a limited continuous
flow of hot water designed to run one or two showers

indefinitely, or fill a washing machine, etc., after the
tank type water heater’s storage has been exhausted.
The temperature setting of the tank type water heater
should be set down to 120°F, reducing standby heat loss.
Recovery time of the stored water in the tank type water
heater is much longer than the second piping arrange-
ment, up to several hours longer. See the top diagram
on page 14.

In the second piping arrangement, Seisco is used as
a high input heat source for quickly reheating water
in the storage tank. As water in the storage tank is with-
drawn, Seisco works to quickly restore used hot water.
This is a typical system design used in many large hot
water demand commercial applications. The commercial
application section of this manual includes various differ-
ent methods of applying storage tanks with Seisco’s high
recovery capabilities. This piping arrangement recovers
stored hot water very rapidly, usually between 15 and 25
minutes, making the entire capacity of the storage tank
available for immediate use. See the bottom diagram

on page 14. A common application for this system is

to provide water for body showers. Any gallon capac-

ity of storage type water heater or storage tank can be
combined with Seisco models. To determine how many
minutes a body shower can be used without running out
of hot water, use Table 4 below.

Table 3-Residential Sizing - Seisco with A Storage Water Heater or Storage Tank

Maximum
Showers | Maximum
Number in First Showers
Bath- Storage | 40°F Inlet | 45°F Inlet | 50°F Inlet | 55°F Inlet | 60°F Inlet | 65°F Inlet | 70°F Inlet | 10-Minute in First
rooms Tank Size Water Water Water Water Water Water Water Period Hour
1 50 RA-32 RA-28 RA-28 RA-22 RA-22 RA-18 RA-18 1 4-6
2 50 RA-32 RA-28 RA-28 RA-22 RA-22 RA-18 RA-18 2 6-8
3 65 RA-32 RA-28 RA-28 RA-22 RA-22 RA-18 RA-18 3 7-9
4 80 RA-32 RA-32 RA-28 RA-28 RA-22 RA-22 RA-18 4 8-10
5 120 2RA-28 | 2RA-22 | 2RA-22 | 2RA-18 RA-32 RA-32 RA-28 5 10-12

Table 4-Minutes of Hot Water Available in Body Shower

Table 3 Notes: Based on 3 GPM shower heads and all showers run-
ning simultaneously for the first shower time. Using piping configura-

Storage Inlet Water Temperature (F) tion #1, until the tank has recovered, only one shower is available on a
Tank continuous basis. Consider using this table for homes with two or more
Capacity 40 45 50 55 60 65 70 teenagers. To use this table, do not add 1/2 baths when calculating the
number of bathrooms.
50-Gal. 4.9 5.0 5.1 5.2 5.3 55 5.7
Table 4 Notes: Values in the table are based on 120°F stored water,
65-Gal. 64 6.5 6.6 6.8 6.9 72 74 105°F. body shower, and a total flow rate of 10 GPM. For flow rates
80-Gal. 7.9 8.0 8.1 8.3 8.5 8.8 9.1 other than 10 gpm multiple the values in Table 4 by the conversion
120-Gal. | 1.8 | 12.0 | 122 [ 125 [ 128 [ 132 [ 137| factorsinthetable below.
160-Gal. 158 | 16.0 1 16.3 | 16,6 | 171 | 176 | 18.3 GPM 6 8 10 12 14 16 18 20
240-Gal. | 23.6 124.0| 244|250 256]264])274 Factor | 1.67 | 1.25 | 1.00 | 0.83 | 0.71 | 0.63 | 0.56 | 0.50
12 Copyright 2006 © Microtherm, Inc. All rights reserved. M I C ROTH E RM ©
I NC O R P OR A T E D

223 West Airtex, Houston, TX. 77090, Ph:888-296-9293, FAX:281-876-3338, www.seisco.com



SEISC® Residential Piping Diagrams

Endless Hot Water

Residential Piping Diagrams

Singe Unit Installation

This is the standard piping diagram for a single Seisco in a
whole house application sized using Table 1 or Table 2.

Symbol Legend For All Piping Diagrams

® Pump @\7) Flow Adjustment Valve

J——
@ Check Valve @ Shut off Valve |]] Union

Dual Unit Installation

This is the standard piping diagram for two Seisco units
plumbed in parallel in a whole house application sized using
Table 1 or Table 2. For parallel installations, both Seisco
heaters should be the same model.

The thermostat setting of both heaters should be in the same
position in order to balance the power of both heaters and
maximize efficiency. This can be checked by measuring the
amp flow through the heating element wires using an amp
meter.

Triple Unit Installation
This is the standard piping diagram for three Seisco units
plumbed in parallel in a whole house application sized us-
ing Table 1 or Table 2. The reverse return piping method is
required.

The thermostat setting of all heaters should be in the same
position in order to balance the power of all heaters and
maximize efficiency. This can be checked by measuring the
amp flow through the heating element wires using an amp
meter.

HOT ——— Primary Whole House Unit With
Booster For Master Bath
@ This is the standard piping diagram for a single Seisco in
P— @ &5 a whole house application sized using Table 1 or Table 2
Booster combined with a Seisco booster heater for high flow tubs or
Outlet supplying an additional bathroom. The booster heater can be

any Seisco model that provides the additional heating capac-
ity required by the maximum flow rate.

R O I H E R M © Copyright 2006 © Microtherm, Inc. All rights reserved. 13
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SEISC@®

Endless Hot Water

Residential Piping Diagrams

Seisco Model(s) As An “Extender” For The Whole House With A Storage Water Heater

HOT @ coLD HOT CcoLD
B = = =

Water Heater Water Heater

These are piping diagrams for Seisco units plumbed as “extenders” for a whole house or special needs application sized
using Table 3. As a “extender,” the Seisco will not turn on until the temperature of the storage tank heater has dropped below
the temperature setting of the Seisco. While the storage tank is recovering, the Seisco will turn on and continue to provide hot
water. For parallel installations, both Seisco heaters should be the same model. The thermostat setting of both heaters should
be in the same position to balance the power of both heaters and maximize efficiency. This can be checked by measuring the
amp flow through the heating element wires using an amp meter. Pipe the temperature and pressure relief valve on the tank
type water heater to an open drain in accordance with code. Water lines to the tankless water heaters should be 3/4”.

Seisco Model(s) As A High Input Heat Source For A Storage Tank

Optional Two Temperature

— </_—\ -—
HoT Hor EVS L] & T
Y ! Expansion ' cob 1T @ ________ ! &) Expansion ' cob
1 @ | @'{ Tank ' I Tank '
'
H E = -— ' i = — ]
1 * 1 HOT [} * ! - HOT :
| ! ) ]
! @ H 1| Storage Tank
[ 1| StorageTank ' Tempered | t ! 9 A A '
i pered | i =] ' Water I =] =] '
I Water 1 M @T : [
i @ '
! H L] H o] .
&l B 1
| i b ) L ; ! il E :
! ]
1 ' Tank
i — 1 ! Tmpe,;[ y [] 1 i Temperature g 1
i - i 1 ! Control —- e
! 1 ! Control El [ 1 ! 140w .
' 1 ! (140" Max) @ Optional Hot Return 1 Tempered | ! (140" Max) I @ Optional Hot Return ¥
! Tem\;;vered 1 H == — [ Water g H .
1 later 1 1 1
P reun ) : —Q~P~@) : Rewm g : H—-P~-O— !
| 1
i 1 . [ | P o e e .
i i |
1 1 1
1 1 1
i 1

Optional Two Temperature
Installation

These are piping diagrams for Seisco units plumbed as a
high input heat source for a storage tank for a whole house
special needs application sized using Table 3. For parallel
installations, all Seisco heaters should be the same model.
The thermostat setting of both heaters should be in the
same position to balance the power of both heaters and
maximize efficiency. This can be checked by measuring the
amp flow through the heating element wires using an amp
meter.

The storage tank thermostat should be set to 5-10°F. lower
than the Seisco(s). Flow through the Seisco heaters should
be set to 3-5 gpm per heater using the flow regulating
valve. Use only a bronze circulating pump and new com-
ponents suitable for potable water. Pipe the temperature
and pressure relief valve on the storage tank to an open
drain in accordance with code. Water lines to the tankless
water heaters should be 3/4”. The manifold size for multiple
Seisco units should be sized by a plumbing engineer.

Installation

Although not shown, immersion well thermometers are rec-
ommended in the outlet piping from each water heater and
the outlet of the storage tank. All piping diagrams are shown
with an optional mixing valve for two temperature systems.
The location of optional return circulation lines are shown for
the primary hot water outlet as well as the tempered water
outlet. Check valves should be installed as shown. Each
water heater and storage tank should have shut off valves for
isolation during maintenance, repair, or replacement.

Water expands when heated. Check valves will cause a
closed system with no allowance for expansion. Allow-
ance must be made for expanding water or the temperature
and pressure relief valve will open to relieve the pressure.
Expansion tanks must be installed as indicated on the piping
diagram. Consult the expansion tank supplier for the correct
expansion tank size and installation procedures.
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SEISC® Residential Piping Diagrams

Endless Hot Water

Hot Water Circulating Systems

Traditional Circulating System With Optional Booster Heater

Some homes have a hot water HOT

circulating or re-circulating sys- ... @5
tem (loop) designed to maintain

hot water in the plumbing system
throughout the house making hot
water instantly available at every
outlet. In most cases, circulating
systems maintain the water tem-
perature between 90 and 125°F with
an auxiliary thermostat connected to
a circulating pump. When the water
temperature in the circulating loop
drops below the loop thermostat’s
set point, the pump is turned on to circulate water through the water heater and around the circulating loop. Seis-
co’s control works independently in this type of system and does not require wiring to the pump or the auxiliary
thermostat. Seisco automatically reheats the water as if flows through the water heater.

--------------------- 1 || i Expansion
Tank

Booster
Outlet =] =

Instant Hot Water On-Demand System

An average home wastes between HARDWIRED REMOTES
6,000 and 10,000 gallons of wa- BUTTO ; ) @_ oLb

ter per year waiting on hot wa- O I { I \ i 8/5 HOT

ter. More and more, consumers

are insisting on instantly available
hot water, eliminating the wait and l @ OPTIONAL

wasted water. Ji \} SHOWER R

As an alternative to a standard recir- ON-DEMAND E o

culating loop design, manufacturers Pum?

have developed and introduced non-  HarowireD  REMOTES |

traditional methods of making hot BUTOTON 3/5- coLb

water instantly available. ﬁ \4 . @ HOT REMOTE
2 L El RECEIVER

The on-demand system is designed @

to move hot water from the water oanton o

heater to the most remote fixture \l SHOWER TANK

i [on-DEMAND,

THERMOSENSOR WIRE PUMP

4
[o]
o

within seconds, saving water. The  THermoseNsoR||
system is activated at the push of a DEDICATED AMBIENT RETURN LINE
button or via remote motion sensors.
The system is installed either under the most remote sink or next to the water heater. When installed under the
sink, upon activation, the pump quickly pulls hot water to the fixture from the water heater while pushing the cold
water back to the water heater through the cold water line. A sensor on the pump immediately shuts down the
pump as soon as hot water reaches the pump’s inlet, preventing hot water from entering the cold water line. The
second option, locating the pump next to the water heater, requires a dedicated ambient water return line. Sev-
eral different pumps are offered based on the distance between the water heater and the most remote fixture.
For more information on the on-demand system shown above, visit www.gothotwater.com.

N
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Residential Application

Endless Hot Water

Plumbing: For years, in many areas of the country, hot
water distribution lines from the water heater have been
uninsulated. Regardless of whether a tank water heater
or a Seisco tankless water heater is used, the best in-
vestment for saving energy and optimizing the hot water
system is properly insulated hot water lines. In many
areas of the country, highly heat conductive copper hot
water lines are actually run uninsulated beneath concrete
slabs. Heat loss during transportation from the heater
to the fixture can be 10 to 15° F. This loss does not help
anyone and can be as much as 25% of the cost of water
heating.

Explore other new technologies such as a hot water
manifold distribution system. The use of PEX tubing and
standard manifolds offer an affordable and unique means
for moving hot water directly to the fixture in use.

Location: In new construction, avoid zoning a home in
such a manner that requires multiple Seisco’s of nearly
the same power rating for the purpose of providing hot
water to separate areas of use (i.e. bathrooms). Try to
place Seisco water heaters at the heart of the home, cen-
trally located between the master bath and kitchen areas.

Because of Seisco’s compact size, it can be located in
closets and under staircases so that it is central to areas
of major hot water usage. A suitable drain should be
installed in such locations. If necessary, a multiple heater
system can even fit where most storage tank heaters
cannot. These benefits are important to the user, as they
help conserve water, reduce the wait for hot water, and
reduce energy costs.

Multiple units should be installed in parallel, equalizing
the demand from each while maximizing the system’s
capacity. If the house is particularly long, a good option
is to place the primary Seisco slightly closer to remote
bathrooms and kitchen areas and install an extender/
booster unit in the master bath. This booster/extender
unit should never be smaller than the Seisco RA-18 and
must be plumbed in series with the primary Seisco.

Typical one-story and two-story floor plans are provided
to help illustrate the possibilities for locating Seisco heat-
ers to achieve maximum benefits. The optional multiple

heater configuration, as well as the single heater configu-
ration, is shown. For instance, a single RA-28, or 32, can
effectively provide hot water for the whole house. How-
ever, if peak flow demands of the master bath exceed
the flow rate capacity of the RA-28, or 32, i.e. multiple
shower heads, then a booster unit, an RA-18 or RA-22,
can be located downstream and closer to the master
bath. This arrangement helps reduce the wait for hot wa-
ter in the master bath as well. With the Seisco utilized as
a booster or backup water heater downstream from the
storage tank heater, it is still possible for a large family to
enjoy almost endless hot water.

In homes with a basement, there may be additional flex-
ibility to locate the heater in the basement in a central
location directly below the fixtures on the first and second
floors. Instead of locating the booster in the master bath
closet, it could also be located in the basement. Also,
there may be a need for hot water to serve fixtures in

the basement, such as the washing machine and future
baths that may be installed when the basement is fin-
ished for living space.

In homes with an attached garage, the garage may be
one of the most convenient locations for the Seisco heat-
er, but not necessarily the most central location to faucets
in the home. If the garage is on one end of the house,
and the master bath is on the opposite end, probably a
long distance from the water heater, the result may be
relatively long delays (2 minutes or more) for the hot wa-
ter to reach the master bath fixtures. This arrangement is
generally not acceptable by most homeowners unless a
Seisco booster heater is installed within the vicinity of the
master bath in combination with the heater in the garage.
It may be necessary to avoid installing the Seisco heater
in the garage altogether due to possible exposure to high
humidity and freezing conditions. If possible, locate the
Seisco heater in the adjacent utility room or other room in
conditioned air space.

If it is necessary to install the Seisco heater on the sec-
ond floor or in the attic, or any other area that is not in the
open and cannot be routinely observed, a suitable drain
pan should be installed to avoid damaging ceilings, walls
and floors in the event of a leak.
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SEISC@®

Endless Hot Water

Residential Application

Single Story Floor Plan
(2 baths)

C_)C..)l

O

Suggested Locations For
SEISCO®

MASTER SUITE
Water Heaters

Seisco RA28 in
= Laundry Room

h 4

BRM 2 FAMILY ROOM g

E _l_ KITCHEN
LAUNDRY

Hall o 1' i
D Baath ‘ E 0/,—' D

1 W
L. ] S > | ! '
(Optional) Booste | GARAGE
LIVING DINNING
BRM 3 ROOM ROOM
Shower PLUMBING DETAIL
Master € ———————————
Bath Tub ( )
0 Q (10 ‘ HoT
- —— !
‘—) O Master :
— | -
o170 . Sink E
fo=e) \
. A S D i I
Hall &) ST |

Bath ]
Tub O RA18 ’

RA22 RA22
Hall Sink f |

(Optional) Booster T
- Quick Response (Optional) High Flow Application
Two Seisco’s in Parallel

Dish Washer Kitchen Washer

Note: RA-28, RA-22, RA-18 models shown. In areas with inlet water temperature below 50°F, consider model RA-32 with optional RA-28s for high
flow applications and RA-22 for the optional booster. For electrical requirements of all models (amp draw and number of circuit breakers required),
refer to the Electrical Requirements section of this manual.
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Residential Application SEISC®

Endless Hot Water
| (]
BRM 3 BRM 4 Master
Two Story Bath |
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Floor Plan - '
(2 12 baths) U %m ol
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| W O
GREAT ROOM DINETTE KITCHEN DINNING
ROOM
UTILITY ROOM < & S |l Seisco RA28 Under
Powder Stair Landing
W D | Bath 7y
[
GARAGE LIVING
STUDY ROOM
N
MAIN FLOOR

Master ]
gath Tub ) ® | Hor coLp
‘\(' O O z !
\ < | RA18 E RAz5 Shut-Off
_______ : Valve
Vv

;
0

Master Bath - -
Shower & ?
Sink
(Optional) Booster
- Quick Response
ST

.é ............... |
Hall O [@)

Bath Hall [
Tub Bath

Sink . .
@) O @) O RA22 RA22
= 15 (@ [=]

. 5 (Optional) High Flow Application
Ha"g‘:ﬁwEI Kitchen Powder Room Washer Twao Seisco’s in Parallel

Note: RA-28, RA-22, RA-18 models shown. In areas with inlet water temperature below 50°F, consider model RA-32 with optional RA-28s for high
flow applications and RA-22 for the optional booster. For electrical requirements of all models (Amp draw and number of circuit breakers required),
refer to the Electrical Requirements section of this manual.

®
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Endless Hot Water

Residential Application

N

Florida Style Home — Single Story Floor Plan*

(SEISCO Full House Model With Booster in the Master Bath for Quicker

Response)

SEISCO®

RA-18 and RA-28
Full House Configuration

BRM 3

I
I
:
I
Exercise Kitchen :
Ry :
————— -
Great Room :
Q SEISCO .
\ RA-18 :
% X i
Y= --HsH--------=---=-=-=-=--- ——==H
| I
I L. ' BRM 2
e Dinning I
Den — 1 Al
| —
=G
Master B | |_| |_|
Bath
SEISCO
RA-28
Garage
* Not to Scale
G —mmmimmimem I5FT oo

Note: RA-28 and RA-18 models shown. In homes with high flow showers (above 3 gpm) and/or high flow tubs (8-10.5 gpm), consider model RA-
32 and RA-22 for the optional booster. For electrical requirements of all models (Amp draw and number of circuit breakers required), refer to the
Electrical Requirements section of this manual.
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Solar Water Heating Application

SEISC@®

Endless Hot Water

Auxiliary Heat Source for Solar-Heating water with
solar collectors in certain geographic regions is one of
the most efficient systems. When enough sunlight is

not available, Seisco provides the perfect back-up. As

a back-up heater, Seisco allows the solar water heating
system do what it was designed to do, recover on it's
own. Solar heating systems are vulnerable to running out
of hot water during the evening and early morning hours,
especially if the tank only holds 40 or 50 gallons. Two

or three baths or showers taken during this period can
completely deplete the storage tank of hot water. Seisco
models will only turn on and provide hot water when it
senses the temperature from the storage tank is lower
than Seisco’s set point, making it the perfect back-up. In

addition, the Seisco will only use the energy necessary to
raise the temperature it senses to the set point, typically
120°F.

Refer to the diagram below. A mixing valve must be used
between the storage tank and the Seisco. Temperatures
generated by solar collectors can exceed 160°F, too hot
for domestic use. Also, Seisco is equipped with a 180°F
high temperature safety shut down switch. So tempera-
tures of 180°F or greater will disable the Seisco heater
requiring a manual reset. Because there will be periods
when the solar collectors are not heating the water and
the storage of hot water can be depleted, the Seisco
heater should be sized to heat the water as if there were
no solar heating system.

Solar Backup Water Heating Application
With Storage Tank and Closed-Loop Heat
Exchanger using a SEISCO, Model RA-28

Cold Water Inlet

Hot Water to House

- S

Shut-off
Valve
(Optional)

Shut-off

SEISCO ||| =
RA-28 ] 2y

Power

Storage Tank
40 or 50 Gal. (No

Solar

Collectors
Controller &

| EN
‘1\ Drain

i Down

i

|

Heating Elements

\_/ Circulator
\/ Pump

Temperatures from the Solar Heated Storage Tank can reach 160°F, thus requiring a mixing valve ahead of the Seisco to prevent the high tempera-

ture switch from tripping and disabling the Seisco.

If the Storage Tank contains heating elements, they should be disconnected or the power turned off to enable the Seisco to provide the back-up

heating. The Seisco should be set to turn on between 115-120°F.

RA-28 model shown requires FOUR 30 Amp, or TWO 60 Amp, 220/240 VAC circuits from the main electrical panel or from an installed 120 Amp
sub-panel or disconnect box. For other models, refer to the Electrical Requirements section of this manual.
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Endless Hot Water

Multi-Dwelling Sizing

Introduction

Multi-dwelling applications for hot water covered in this
Water Heating Product Guide include apartments, dormi-
tories, and hotels/motels. If the total theoretical flow rate
and gallons per use were calculated for sizing water heat-
ers and storage, the resulting systems would be grossly
oversized. For example, in an apartment complex with
100 apartments, the probability of every shower running
simultaneously is extremely low, almost zero. The same
example applies to dormitories and hotels/motels. Stud-
ies have been performed to identify diversity factors that
can be applied to the number of units or occupants under
consideration. This is one explanation why sizing tables
are not just a calculation of maximum theoretical gallon
per minute (gpm) flow.

In addition to the number of units or occupants under
consideration, the time of day that people use hot water
is important. For example, if a hotel/motel is located next
to a convention center, most of the occupants will arise
early in the morning to shower before attending their first
seminar. This situation creates a one hour peak de-
mand for hot water just prior to occupants attending their
first seminar. On the other hand, if an identical hotel is
located in a vacation/resort area, the maximum demand
of hot water flow is spread over three or more hours.
Apartments are considered a three hour peak demand
application. Hotels/motels are usually considered as two
hour peak applications, other than those located on a
busy interstate highway or near a convention center in a
busy business district. Dormitories are considered a one
hour peak demand.

The basic principle of sizing is that storage plus recov-
ery must equal or exceed demand. Storage capacity

is included in the sizing tables were appropriate. To-

tal recovery based on the peak demand period is also
provided. Customarily, storage and recovery are based
on 140°F water. When 140°F outlet water is utilized from
the water heater or storage tank, a mixing valve should
be used to reduce the water temperature to 120°F or less
to domestic water fixtures. The best solution to reduce
the risk of scald injuries is to store water at temperatures
of 120°F. Extra gallon capacity is required when storing
water at 120°F versus 140°F.

While the user of this Water Heating Product Guide can
use the sizing tables for selecting the proper Seisco
model(s), other sizing methods may be applicable to your
situation. The U.S. Department of Housing and Urban
Development (HUD) specifies that design criteria for HUD
approved water heating systems must follow the Ameri-
can Society of Heating, Refrigeration, and Air Condition-
ing Engineers’ (ASHRAE) requirements. Building codes
and local housing authorities must be followed.

Sizing tables for multiple dwelling applications in the Wa-
ter Heating Product Guide are based on 3 gpm and 2.5
gpm shower flow rates. To account for the differences

in inlet water temperature, water usage of the appropri-
ate demand period is calculated for 40°F and 60°F inlet
water.

ICROTHERM'
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Multi-Dwelling Sizing

Endless Hot Water

Apartments-Seisco Model Selection

Apartments may be sized using two methods, the first method uses standard residential home sizing when apart-
ments are individually metered. The designations of low flow, high flow and special needs apply to apartments as well
as homes. Consult the Residential Sizing section of this guide when sizing individually metered apartments.

The second method treats the water heating system as a single system with one or more water heaters and one or
more storage tanks for multiple units. If each apartment building has its own water heating system, the table below
should be used when sizing each building. The table below assumes an average occupancy rate of 2 1/2 persons
per apartment and a three hour hot water demand period. Demand for separate laundry facilities is not included. For
separate laundry facilities, add to storage and recovery according to the requirements of the laundry.

To use this table:

wn =

Determine the number of apartments from column one in the table.
Determine the number of occupants from column two in the table.
If the number of occupants is greater than 2 1/2 per apartment, use the number of occupants for determining the

size of the water heater(s) and storage tank. Otherwise use the number of apartments.

B

mine the appropriate Seisco model(s) and storage tank capacity.

2.5 GPM Shower Heads

3 GPM Shower Heads

Use the appropriate columns for shower flow rate, inlet water temperature, and storage tank temperature to deter-

Storage Storage
Number Number 40°F 60°F 40°F 60°F Tank Tank

of of Incoming Incoming Incoming Incoming Capacity Capacity

Apartments | Occupants Water Water Water Water (140°F) (120°F)
1-3 7 CA-18 CA-18 CA-18 CA-18 80 120
4 10 CA-18 CA-18 CA-18 CA-18 80 120
5-6 15 CA-18 CA-18 CA-22 CA-18 120 150
7-8 20 CA-18 CA-18 CA-28 CA-22 120 150
9-10 25 CA-22 CA-22 2 CA-18 CA-28 120 150
11-15 37 CA-32 CA-28 2 CA-28 2 CA-22 120 150
16-20 50 2 CA-22 2 CA-18 2 CA-32 2 CA-28 150 200
21-25 62 2 CA-28 2 CA-22 3 CA-28 2 CA-32 150 200
26-30 75 2 CA-32 2 CA-28 3 CA-32 3 CA-28 160 200
31-35 87 3 CA-28 2 CA-32 4 CA-28 3 CA-32 200 250
36-40 100 3 CA-28 3 CA-28 5 CA-28 4 CA-28 200 250
41-45 112 3 CA-32 3 CA-28 5 CA-28 4 CA-28 200 250
46-50 125 3 CA-32 3 CA-28 5 CA-32 4 CA-28 200 250
51-75 187 5 CA-28 4 CA-28 7 CA-32 5 CA-32 255 350
76-100 250 6 CA-28 5 CA-28 8 CA-32 7 CA-32 300 400
22 s o e s MICROTHERM



Endless Hot Water

Multi-Dwelling Sizing

Hotel/Motels-Seisco Model Selection

The table below assumes a two hour demand period and an average occupancy rate of 1 1/2 persons per unit.
Demand for separate laundry facilities is not included. For separate laundry facilities, add to storage and recovery ac-

cording to the requirements of the laundry.

To use this table:

wn =

Determine the number of hotel/motel rooms from column one in the table.
Determine the number of occupants from column two in the table.
If the number of occupants is greater than 1 1/2 per room, use the number of occupants for determining the size

of the water heater(s) and storage tank. Otherwise use the number of rooms.

B

mine the appropriate Seisco model(s) and storage tank capacity.

Use the appropriate columns for shower flow rate, inlet water temperature, and storage tank temperature to deter-

B ocvsoves 3.0 GPM showers [T

Number Storage Storage
of Number 40°F 60°F 40°F 60°F Tank Tank

Units of Incoming Incoming Incoming Incoming Capacity Capacity

(Rooms) Occupants Water Water Water Water (140°F) (120°F)

1-3 4 CA-18 CA-18 CA-18 CA-18 50 80

4 6 CA-18 CA-18 CA-18 CA-18 80 100
5-6 9 CA-18 CA-18 CA-18 CA-18 80 100
7-8 12 CA-18 CA-18 CA-18 CA-18 120 150
9-10 15 CA-18 CA-18 CA-22 CA-18 120 150
11-15 22 CA-28 CA-22 CA-28 CA-28 120 150
16-20 30 CA-32 CA-28 2 CA-22 CA-32 150 200
21-25 37 2 CA-22 CA-32 2 CA-28 2 CA-22 150 200
26-30 45 2 CA-28 2 CA-18 2 CA-28 2 CA-28 200 250
31-35 52 2 CA-28 2 CA-22 2 CA-32 2 CA-28 200 250
36-40 60 2 CA-28 2 CA-28 3 CA-28 2 CA-28 200 250
41-45 67 2 CA-32 2 CA-28 3 CA-28 2 CA-32 200 250
46-50 75 2 CA-32 2 CA-28 3 CA-28 2 CA-32 200 250
51-75 112 3 CA-32 3 CA-28 4 CA-28 3 CA-28 250 350
76-100 150 4 CA-32 3 CA-32 4 CA-32 4 CA-28 300 400
101-125 187 4 CA-32 4 CA-28 5 CA-32 4 CA-32 350 450
126-150 225 5 CA-28 4 CA-28 5 CA-32 5 CA-28 350 450
151-175 262 6 CA-28 5 CA-28 6 CA-32 6 CA-28 400 500
176-200 300 6 CA-32 6 CA-28 8 CA-28 6 CA-32 400 500
301-250 375 8 CA-28 6 CA-32 9 CA-32 8 CA-32 500 600
251-300 450 9 CA-32 8 CA-32 10 CA-32 9 CA-32 600 750
301-350 525 10 CA-32 9 CA-32 12 CA-32 10 CA-32 700 900

Note: Hotels/motels can be broken down into individual rooms or groups of rooms and sized for maximum
fixture flow without using storage tanks.

MICROTHERM
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Multi-Dwelling Sizing

Endless Hot Water

The table below assumes a one hour demand and 5 gallons of hot water per person.

To use this table:

N —

ture.

w

Dormitories-Seisco Model Selection

Look up the number of occupants in column one on the table.
Determine the model(s) required from columns 2-5 based on shower head flow rate and incoming water tempera-

Determine storage tank capacity from the last two columns based on stored water temperature.

2.5 GPM Shower Heads

3 GPM Shower Heads

40°F 60°F 40°F 60°F Storage Tank | Storage Tank
Number Incoming Incoming Incoming Incoming Capacity Capacity
Occupants Water Water Water Water (140°F) (120°F)
1-10 CA-28 CA-22 CA-32 CA-28 120 150
11-15 2 CA-18 CA-32 2 CA-28 2 CA-18 150 200
16-20 2 CA-28 2 CA-22 2 CA-32 2 CA-28 200 250
21-25 2 CA-28 2 CA-22 2 CA-32 2 CA-28 250 300
26-30 2 CA-32 2 CA-28 3 CA-28 2 CA-28 300 400
31-40 2 CA-32 2 CA-28 3 CA-28 2 CA-32 300 400
41-50 3 CA-28 2 CA-28 3 CA-28 2 CA-32 350 500
51-75 4 CA-22 2 CA-32 3 CA-32 3 CA-28 400 500
76-100 4 CA-28 3 CA-28 4 CA-32 3 CA-32 500 750
101-125 4 CA-32 4 CA-32 5 CA-32 4 CA-32 500 750
126-150 5 CA-32 4 CA-32 6 CA-32 5 CA-28 500 750
151-175 6 CA-32 5 CA-28 7 CA-32 6 CA-28 500 750
176-200 7 CA-32 5 CA-32 8 CA-32 7 CA-28 750 1000
201-250 8 CA-32 6 CA-32 10 CA-32 8 CA-32 750 1000
251-300 10 CA-32 8 CA-28 12 CA-32 9 CA-32 750 1000
24 A o wsoscnon MICROTHERM'



Endless Hot Water

Commercial Sizing

General Application-Seisco Model Selection

Hot water requirements for every commercial application
can be broken down into two components, recovery rate
and gallons of stored water required. Typically, hot water
demand is stated in terms of continuous, one-, two-, or
three-hour demand.

If demand is continuous, recovery rate must match flow
rate. Storage volume is not used in calculating hot water
availability although it may be used for other purposes
such as a safety net for temporary spikes in demand
above the installed recovery rate of the system.

No matter whose sizing charts are used for determining
demand, Seisco models can be applied. This section
includes hot water availability tables for one-, two-, and
three-hour demand periods for one to ten Seisco models
plumbed in parallel. Yoke manifolds are used for two
units plumbed in parallel. Reverse return manifolds are
used when three or more models are piped in parallel.

If a continuous demand flow rate has been calculated for
the application, convert it to gph and use the One-Hour
Availability table on page 26.

To calculate total available hot water based on one-,

two- or three-hour demand with a storage tank, add 80%
of the storage tank volume to the value in the appropriate
table from page 26.

For example, if six CA-28 Seisco water heaters are
plumbed in conjunction with a 500 gallon storage tank,
the total three hour availability of hot water is 2065 gal-
lons from recovery (see Three-Hour Availability table on
page 26), and 400 gallons from the storage tank, or 2465
gallons total.

For your convenience, use the table below to determine
the total kW and amp draw when multiple Seisco units
are plumbed in parallel.

Total KW Input and amp draw for Multiple Seisco Models (240 Volt, Single Phase)

Number of Units

223 West Airtex, Houston, TX. 77090, Ph:888-296-9293, FX:281-876-3338, www.seisco.com

odel A 2 3 4 6 7 8 9 10
CA5 5 10 15 20 25 30 35 40 45 50
21 42 63 83 104 125 146 167 188 208
CA7 7 14 21 28 35 42 49 56 63 70
29 58 88 117 146 175 204 233 263 292
CA9 9 18 27 36 45 54 63 72 81 90
38 75 113 150 188 225 263 300 338 375
CA-11 11 22 33 44 55 66 77 88 99 110
46 92 138 183 229 275 321 367 413 458
CA-14 14 28 42 56 70 84 98 112 126 140
58 117 175 233 292 350 408 467 525 583
CA-18 18 36 54 72 90 108 126 144 162 180
75 150 225 300 375 450 525 600 675 750
CA-22 22 44 66 88 110 132 154 176 198 220
92 183 275 367 458 550 642 733 825 917
CA-28 28 56 84 112 140 168 196 224 252 280
117 233 350 467 583 700 817 933 1050 1167
CA-32 32 64 96 128 160 192 224 256 288 320
133 267 400 533 667 800 933 1087 1200 1333
M IC ROTH ERM® Copyright 2006 © Microtherm, Inc. Al rights reserved. 25
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Commercial Sizing SEISC@®

Endless Hot Water
Hot Water Availability Tables
(Based on 140°F Hot Water with 40°F Cold Inlet Water)

One-Hour Availability (Recovery)

_ Number of Units
Vodel EI;Vth 1 2 3 4 5 6 7 8 9 10
CA-5 5 20 41 61 82 102 123 143 164 184 205
CA-7 7 29 57 86 115 143 172 201 229 258 287
CA-9 9 37 74 111 148 184 221 258 295 332 369
CA-11 11 45 90 135 180 225 270 315 361 406 451
CA-14 14 57 115 172 229 287 344 402 459 516 574
CA-18 18 74 148 221 295 369 443 516 590 664 738
CA-22 22 90 180 270 361 451 541 631 721 811 901
CA-28 28 115 229 344 459 574 688 803 918 1033 1147
CA-32 32 131 262 393 524 656 787 918 1049 1180 1311

Two-Hour Availability (Recovery)

_ Number of Units
vodel | el | 1 2 3 4 5 6 7 8 9 10
CA-5 5 41 82 123 164 205 246 287 328 369 410
CA-7 7 57 115 172 229 287 344 402 459 516 574
CA-9 9 74 148 221 295 369 443 516 590 664 738
CA-11 11 90 180 270 361 451 541 631 721 811 901
CA-14 14 115 229 344 459 574 688 803 918 1033 1147
CA-18 18 148 295 443 590 738 885 1033 1180 1328 1475
CA-22 22 180 361 541 721 901 1082 1262 1442 1623 1803
CA-28 28 229 459 688 918 1147 1377 1606 1836 2065 2294
CA-32 32 262 524 787 1049 1311 1573 1836 2098 2360 2622

Three-Hour Availability (Recovery)

_ Number of Units
vodel | el | 1 2 3 4 5 6 7 8 9 10
CA-5 5 61 123 184 246 307 369 430 492 553 615
CA-7 7 86 172 258 344 430 516 602 688 774 860
CA-9 9 111 221 332 443 553 664 774 885 996 1106
CA-11 11 135 270 406 541 676 811 946 1082 1217 1352
CA-14 14 172 344 516 688 860 1033 1205 1377 1549 1721
CA-18 18 221 443 664 885 1106 1328 1549 1770 1991 2213
CA-22 22 270 541 811 1082 1352 1623 1893 2163 2434 2704
CA-28 28 344 688 1033 1377 1721 2065 2409 2753 3098 3442
CA-32 32 393 787 1180 1573 1967 2360 2753 3147 3540 3933

®
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SEISC@®

Endless Hot Water

Commercial Piping Diagrams

Single or Multiple Seisco Models with or without a Booster Heater

Singe Unit Installation

This is the standard piping diagram for a single Seisco in a
commercial application.

Dual Unit Installation

This is the standard piping diagram for two Seisco units
plumbed in parallel. For parallel installations, both Seisco
heaters should be the same model.

The thermostat setting of both heaters should be in the same
position in order to balance the power of both heaters and
maximize efficiency. This can be checked by measuring the
amp flow through the heating element wires using an amp
meter.

More Than Two Units
This is the standard piping diagram for three Seisco units
plumbed in parallel. The reverse return piping method is
required when three or more units are piped in parallel.

The thermostat setting of all heaters should be in the same
position in order to balance the power of all heaters and
maximize efficiency. This can be checked by measuring the
amp flow through the heating element wires using an amp
meter.

HOT

e

Booster
Outlet

Primary Heater With Booster Heater

This is the standard piping diagram for a single Seisco and booster
heater for high flow or two temperature applications. The flow rate

of the primary heater must meet or exceed the maximum expected
combined flow rates of all fixtures for both heaters. The booster
heater must meet or exceed the maximum expected combined flow
rate of fixtures connected to the booster heater. The booster heater
can be any Seisco model that provides the additional heating capacity
required by the maximum flow rate. Multiple heaters can be used as
the primary or booster heater as long as they are plumbed in parallel.

Copyright 2006 © Microtherm, Inc. All rights reserved.
223 West Airtex, Houston, TX. 77090, Ph:888-296-9293, FX:281-876-3338, www.seisco.com

27



Commercial Piping Diagrams SEISC®

Endless Hot Water

Seisco Model(s) As Auxiliary Heat Source
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Endless Hot Water

Commercial Piping Diagrams

Piping Diagram Notes For Storage Tank With One or More Seisco Units

Piping diagrams on the preceding page are for Seisco
units plumbed as a high input heat source for a stor-
age tank(s). For parallel installations, all Seisco heaters
should be the same model. The thermostat setting of
heaters plumbed in parallel should be in the same posi-
tion to balance the power of both heaters and maximize
efficiency. This can be checked by measuring the amp
flow through the heating element wires using an amp
meter.

The storage tank thermostats should be set to 5-10°F.
lower than the Seisco(s). Flow through the Seisco heat-
ers should be set to 3-5 gpm per heater using the flow
regulating valve. Use only a bronze circulating pump and
new components suitable for potable water. Pipe the
temperature and pressure relief valve to an open drain in
accordance with code. Water lines to the tankless water
heaters should be 3/4”. The manifold size for multiple
Seisco units should be sized by a plumbing engineer.

Although not shown, immersion well thermometers are
recommended in the outlet piping from each water heater
and the outlet of the storage tank. All piping diagrams
are shown with an optional mixing valve for two tempera-
ture systems. The location of optional return circulation
lines are shown for the primary hot water outlet as well
as the tempered water outlet. Check valves should be
installed as shown. A temperature and pressure relief
valve must be installed in the storage tank and piped to
a drain per code requirements. Each water heater and
storage tank should have a shut off valve for isolation
during repair or replacement.

Water expands when heated. Check valves will cause a
closed system with no allowance for expansion. Allow-
ance must be made for expanding water or the tempera-
ture and pressure relief valve will open to relieve the
pressure. Expansion tanks must be installed as indicated
on the piping diagram. Consult the expansion tank sup-
plier for the correct expansion tank size and installation
procedures.

Sequence of Operation

When the system is first energized, the tank tempera-
ture control turns on the circulating pump causing cold
water to circulate from the bottom of the storage tank
through the Seisco(s). The Seisco(s) automatically heat
the water as it returns to the storage tank. As warm
water enters the storage tank from the Seisco(s), it rises
and is displaced by cold water. The pump continues to
circulate cold water from the bottom of the storage tank
through the Seisco(s) until the thermostat on the storage

tank senses adequate temperature in the tank, shutting
down the circulating pump. The Seisco(s) will automati-
cally shut down when flow ceases.

When hot water is drawn from a fixture, it exits the top
of the storage tank. When the tank temperature control
drops below its set point, the process described above is
repeated.

Symbol Legend For Piping Diagrams
® Pump @ Flow Adjustment Valve M union
—_—
@ Check Valve @ Shut off Valve
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Commercial Piping Diagrams SEISC®

Endless Hot Water
Manifolding Storage Tanks
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Note: When manifolding multiple tanks, use reverse return piping as shown in the illustration. Multiple Seisco units may be
manifolded using the same method. The optional two temperature installation as shown in previous commercial drawings
may be used. Recirculating lines may also be used as shown in other commercial drawings. Although not shown, immer-
sion thermometers should be installed on each storage tank and water heater outlet. Thermometers can assist the installer in
determining that each tank and/or water heater has equal flow through it.

Booster Heaters With Storage Tanks
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Note: One or more booster heaters can be used with one or more storage tanks. When multiple booster heaters are used,
they should be manifolded using the reverse return manifold system. The heating capacity of primary Seisco units must be
sized to provide adequate stored hot water flow to meet both standard fixture requirements and hot water flow requirements
from the booster heater.
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Endless Hot Water

Electrical Requirements

General Electrical Information

Electrical Service-Like most electric storage tank water
heaters, Seisco requires a supply circuit voltage nomi-
nally rated for 220- 240 volts (VAC) (or 208 VAC). Some
models require multiple double pole circuits and break-
ers (see the chart below for 240 volt electrical ratings
and requirements). Models rated for 208 volt service are
available. Refer to the appendix in this publication and
consult the factory before ordering 208 volt models.

In the U.S., Seisco residential water heaters are consid-
ered a non-continuous heating appliance according to
the National Electric Code, sections 410 and 411. An
appliance load that is not continuous for 3 hours or more
is considered non-continuous. Due to the diversity of
hot water usage in the home, the load (amps) contribu-
tion of the Seisco to the overall service load of the home
can be calculated using the optional methods from the

National Electrical Code, sections NEC 220.82 or 220.83.

The methods and rules for calculating these loads can
be found in the Electrical Requirements section of this
product guide.

For new residential dwellings, the service load should
be calculated using NEC 220.82. For existing residential
dwellings, the service load should be calculated using
NEC 220.83. By both calculation methods, the Seisco
load is added to the service load at 40% of it's maximum
nameplate rating. For example, the maximum current
(amp) rating of the Seisco Model RA-28 is 116 amps,

40% of which is about 47 amps., the amount added to
the overall service load of the dwelling when using the
optional calculation methods as described in NEC 220.82
and 220.83. As a result, the Seisco Model RA-28 will fit in
most homes up to 3500 square feet that have a 200 amp
electrical service.

Sub-panels-Electrical sub-panels, containing circuit
breakers, may be used with appliances such as the
Seisco water heater in residential and commercial ap-
plications. Particularly for the models requiring multiple
circuits, (see chart on this page).

In new residential construction, there are usually enough
spaces for additional breakers in the main electrical panel
to accommodate multiple circuit breakers for Seisco.
However, in existing homes, the main electrical panel
may be nearly full with circuit breakers serving existing
loads. In these cases, a single large breaker, rated for the
entire load of the Seisco heater, can be installed at the
main panel.

From the main panel, a single circuit or sub-feed is then
installed to a sub-panel where the appropriate number
of circuit breakers can be installed for the Seisco heater.
Refer to the electrical wiring & breaker diagrams in this
section for options that can be used to serve various
Seisco models requiring multiple circuits.

240 Volt Model Electrical Ratings and Basic Circuit Requirements

# OF # Double- Circuit
Model Max. kKW Voltage |Max. Amps. 2-Wire Pole Circuit| Breaker
Circuits Breakers |Size (amps)

RA/CA-05 5 240 20.8 1 1 25
RA/CA-07 7 240 29.2 1 1 30
RA/CA-09 9 240 37.5 1 1 40
RA/CA-11 11 240 45.8 1 1 50
RA/CA-14 14 240 58.3 2* 2 30
RA/CA-18 18 240 75.0 2 2 40
RA/CA-22 22 240 91.7 2 2 50
RA/CA-28 28 240 116.7 4 4 30
RA/CA-32 32 240 133.3 4 4 40

Note: For optional breaker sizes, consult the electrical requirements section of this manual.
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Electrical Requirements

SEISC@®

Endless Hot Water

Branch Circuits and Breakers-Water Heaters: SEISCO
Water Heaters (“RA” Models) are considered a non-con-
tinuous heating appliance. The branch circuit wires and
breakers protecting the appliance must be sized to 100%
(percent) of maximum amperage rating. It is recom-
mended that the wire and breakers of the branch circuits
and sub-feeds be rated for at least 75°C. This is particu-
larly important to avoid over heating of the wires at the
connections to the breakers. Over heating at the breaker
connections may cause nuisance or premature breaker
trips. Refer to D. National Electrical Code Rules — Branch
Circuit Protection in this section for further detail and
explanation.

NATIONAL ELECTRIC CODE-LOAD CALCULATIONS

Optional Calculations for Computing Feeder and
Service Loads 220.82. Optional Calculation — New
Dwelling Unit

(a) Feeder and Service Load-For a dwelling unit having the
total connected load served by a single 3-wire, 120/240-volt or
208Y/120-volt set of service-entrance or feeder conductors with
an ampacity of 100 or greater, it shall be permissible to com-
pute the feeder and service loads in accordance with this NEC
section. The calculated load shall be the result of adding the
loads from (b) and (c). Feeder and service-entrance conductors
whose demand load is determined by this optional calculation
shall be permitted to have the neutral load determined by Sec-
tion 220.61.

(b) General Loads.The general calculated load shall be not
less than 100 percent of the first 10 kVA plus 40 percent of
the remainder of the following loads:

1. 1500 volt-amperes for each 2 wire, 20-ampere small-appliance
branch circuit and each laundry branch circuit specified in Section
220.52.

3 volt-amperes per square foot (0.093 m2) for general lighting and
general-use receptacles

The nameplate rating of all appliances that are fastened in place,
permanently connected, or located to be on a specific circuit,
ranges, wall-mounted ovens, counter-mounted cooking units,
clothes dryers, and water heaters

The nameplate ampere or kVA rating of all motors and of all low-
power-factor loads

N

w

»

(c) Heating and Air-Conditioning Load. Include the largest
of the following six selections (load in kVA).

1. 100 percent of the nameplate rating(s) of the air conditioning and
cooling.

2. 100 percent of the nameplate rating(s) of the heating when a heat
pump is used without any supplemental electric heating.

continuous at the full nameplate value. Systems qualifying under
this selection shall not be calculated under any other selection in
(c).

4. 100 percent of the nameplate rating(s) of the heat pump compres-
sor and 65 percent of the supplemental electric heating for central
space heating. If the compressor cannot operate at the same time
as the supplemental heating, the central space heating load is
based on 65 percent of the supplemental heating load.

5. 65 percent of the nameplate rating(s) of electric space heating if
less than four separately controlled units.

6. 40 percent of the nameplate rating(s) of electric space heating if
four or more separately controlled units.

220.83. Optional Calculation for Additional Loads in
Existing Dwelling Unit

For an existing dwelling unit presently being served by an exist-
ing 120/240-volt or 208Y/120-volt, 3 wire service, it shall be
permissible to compute load calculations as follows:

Load (kVa) Percent of Load
First 8 kVA of load at 100
Remainder of load at 40

Load calculations shall include lighting at 3 volt-amperes/ft?
(0.093 m2); 1500 volt-amperes for each 2 wire, small-appliance
branch circuit and each laundry branch circuit as specified

in Section 220.52; range or wall-mounted oven and counter-
mounted cooking unit; other appliances that are permanently
connected or fastened in place, at nameplate rating.

If air-conditioning equipment or electric space-heating equip-
ment is to be installed, the following formula shall be applied to
determine if the existing service is of sufficient size.

Air-conditioning equipment* 100%
Central electric space heating* 100%
Less than four separately controlled

space heating units* 100%
First 8 kVA of all other loads 100%
Remainder of all other loads 40%

*Use larger connected load of air conditioning and space heating, but
not both.

Other loads shall include the following:

1. 1500 volt-amperes for each 20 ampere appliance circuit

2. Lighting and portable appliances at 3 volt-amperes/ft? (0.093 m2)

3. Household range or wall-mounted oven and counter-mounted
cooking unit

4.  All other appliances fastened in place, including four or more sepa-
rately controlled space-heating units, at nameplate rating

3. 100 percent of the nameplate ratings of electric thermal storage
and other heating systems where the usual load is expected to be
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Endless Hot Water

Electrical Requirements

Homes of various square footages in the following sample calculations are all electric with Seisco model RA-28, an
electric range (12kW), a dishwasher (1.2kVA), electric clothes dryer (5kW), and one or two 3.5 ton air conditioners
with air handler(s) (21.2 amp draw for combination of one air conditioner and one air handler). Electric strip heat is
added to examples 2, 4, 6, and 8.

Note that only 40% of the Seisco Model RA-28 (28kW) is included in the overall Demand Factor. For example, in example one, the lighting, appli-
ance, and laundry loads are added to the “Total Other Load (VA).” The total is 61,200 VA, not shown. Under Demand Factor, the first 10,000 VA is
automatically required per the code. This reduces the remaining VA to 51,200, 40% of which is added to the 10,000 VA or 20,480 VA, or (51,200
VA X .4). As can be seen from the examples in Table 1, adding strip heat significantly increases the electrical demand, whereas the Seisco does
not. Refer to Table 2 for calculations using the same criteria as Table 1, but substituting various Seisco models in lieu of the RA-28.

Table 1-Sample Residential Load Example [ 1 2 3 4 S 6 7 8

Calculations Seisco Model | RA-28 | RA-28 | RA-28 | RA-28 | RA-28 | RA-28 | RA-28 | RA-28
Sqr. Ft. | 3,500 | 3,500 | 2,500 | 2,500 | 2,000 | 2,000 | 1,500 | 1,500
Lighting 3 VA/ft2 X dwelling area 10,500 | 10,500 | 7,500 7,500 | 6,000 6,000| 4,500| 4,500
Appliance 2 X 1500 VA 3,000 | 3,000| 3,000| 3,000| 3,000| 3,000 3,000( 3,000
Laundry 1500 VA 1,500 1,500| 1,500 1,500| 1,500 1,500| 1,500| 1,500
Subtotal (VA) 15,000 | 15,000 | 12,000 | 12,000 | 10,500 | 10,500 | 9,000 | 9,000
Range 12 kW 12,000 | 12,000 | 12,000 | 12,000 | 12,000 | 12,000 | 12,000 | 12,000
Water Heater 28 kW 28,000 | 28,000 | 28,000 | 28,000 | 28,000 | 28,000 | 28,000 | 28,000
Dishwasher 1.2 VA 1,200 1,200| 1,200( 1,200| 1,200 1,200| 1,200| 1,200
Dryer 5 kW 5,000 | 5,000| 5,000| 5,000| 5,000| 5,000| 5,000 5,000
Total Other Load (VA) 46,200 | 46,200 | 46,200 | 46,200 | 46,200 | 46,200 | 46,200 | 46,200
Demand Factors 10 kW X 100% 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000
Remainder X 40% 20,480 | 20,480 | 19,280 | 19,280 | 18,680 | 18,680 | 18,080 | 18,080
3.5 Ton A/C* AC 240V X 21.2Amps 5,088 | 5,088 | 5,088 5,088| 5,088 5,088| 5,088| 5,088
3.5 Ton A/C* AC 240V X 21.2Amps 5,088 | 5,088| 5,088| 5,088 0 0 0 0
Strip Heat (Watts=kW X 1000) 0| 18,000 0| 18,000 0| 10,000 0| 10,000
Service Load (VA) 40,656 | 58,656 | 39,456 | 57,456 | 33,768 | 43,768 | 33,168 | 43,168

Service Load/240V=Current (Amps) 169 244 164 239 141 182 138 180

Service Panel (Amps) with RA-28 (28 kW) | 200 250 200 250 150 200 150 200

*21.1A includes 3.3 amp draw air handler.

Table 2 is an extension of Table 1. Various Seisco models are substituted for the RA-28 in Table 1. For example, in example 1, if
three Seisco model RA-28s were installed in the same home as shown in Table 1, Example 1, the electrical service required would
be 300 Amps. If the home already had a 200 Amp panel, the maximum total kW that could be installed would be 44, 2 Seisco RA-

22 models.
Table 2-Service Panel Required Example 1 2 3 4 5 6 7 8
For Various Seisco Models sqr. Ft. | 3,500 | 3,500 | 2,500 | 2,500 | 2,000 [ 2,000 | 1,500 | 1,500
Service Panel (Amps) with 3-RA-28 (84 kw) | 300 350 300 350 250 300 250 300
Service Panel (Amps) with 2-RA-32 (64 kW) | 250 350 250 300 250 250 200 250
Service Panel (Amps) with 2-RA-28 (56 kW) [ 250 300 250 300 200 250 200 250
Service Panel (Amps) with 2-RA-22 (44 kW) | 200 300 200 300 200 250 200 250
Service Panel (Amps) with 2-RA-18 (36 kW) [ 200 300 200 300 200 200 200 200
Service Panel (Amps) with RA-32 (32 kW) | 200 300 200 250 150 200 150 200
Service Panel (Amps) with RA-22 (22 kW) | 200 250 200 250 150 200 150 200
Service Panel (Amps) with RA-18 (18 kW) | 200 250 150 250 150 200 150 200
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Calculation Form For Adding Seisco To Existing Dwelling

Use this form to calculate the maximum total kW Seisco Model(s) that may be installed in an existing home using the
home’s existing service panel. This form assumes that additional breaker slots are available for the Seisco(s) select-
ed. If not, installation of an additional subpanel may be required. The sample calculation on this page is based on the
same home configuration used on Example 1 on the preceding page with the exception that a standard 4.5 kW tank

type water heater is assumed already installed as shown on row H below.

Sample Your

Calculation Information
A Lighting Dwelling sq. ft. X 3 VA 10,500
B Appliance Loads 1500 VA X circuits 3,000
C Laundry 1500 VA X circuits 1,500
D Subtotal VA (add rows A through C) 15,000
E Range VA kW X 1000 X circuits 12,000
F Cook top VA kW X 1000 X circuits 0
G Oven (s) VA kW X 1000 X circuits 0
H Existing Water Heater VA kW X 1000 X circuits 4,500
| Dishwasher VA 1200 VA 1,200
J Dryer VA kW X 1000 X circuits 5,000
K Disposal VA 0
L Microwave Oven VA 0
M Built-in Vacuum VA 0
N Spa Bathtub VA 0
@) Other VA 0
P Total Other Load VA (add rows E through O) 22,700
Q Subtotal VA (add rows D and P) 37,700
R Demand Factors Subtract 10,0000 27,700
S Multiply Row R by .4 11,080
T Add 10,000 to Row S 21,080
U Air Conditioner #1 VA AC240VX__ Amps 5,088
\% Air Conditioner #2 VA AC240VX __ Amps 5,088
W  Strip Heat VA kW X 1000 X circuits 0
X Total Service Load VA (Add Rows T through W) 31,256
Y Panel Usage in Amps (Divide row W by 240) 130.23
z Current Service Panel (Amps) 200
AA Available Amps For Seisco (Subtract Row Y from Row Z) 69.76
BB Available VA Capacity Multiply Row AA by 240 16,744
CC Available kW Capacity Divide Row BB by 1000 16.74
DD Max kW of Seisco* Divide Row CC by .4 41.86
EE Max kW of Seisco** Add old water heater KW to Row DD 46.36
FF Choose Seisco Model with kW Input Equal to or Less Than Row DD or EE 2RA-22=44 kW

*Use this line if the tank type water heater will remain in the home. **Use this line if the tank type water heater will be eliminated.
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Endless Hot Water

Electrical Requirements

BRANCH CIRCUIT PROTECTION

NATIONAL ELECTRIC CODE RULES-
BRANCH CIRCUIT PROTECTION

422-10. Branch-Circuit Rating

This section specifies the ratings of branch circuits ca-
pable of carrying appliance current without overheating
under the conditions specified.

(a) Individual Circuits. According to NEC 422.10, the rat-
ing of an individual branch circuit shall not be less than
the marked rating of the appliance or the marked rating
of an appliance having combined loads as provided in
Section 422-62.

The rating of an individual branch-circuit for motor-oper-
ated appliances not having a marked rating shall be in
accordance with Part B of Article 430.

The branch-circuit rating for an appliance that is continu-
ously loaded, other than a motor-operated appliance,
shall not be less than 125 percent of the marked rating;
or not less than 100 percent of the marked rating if the
branch-circuit device and its assembly are listed for con-
tinuous loading at 100 percent of its rating.

NOTE: Seisco models are not considered a continuous
load!

Continuous Load- A load for which the maximum current
is expected to continue for 3 hours or more.

NEC 422-11. Overcurrent Protection

Appliances shall be protected against overcurrent in ac-
cordance with (a) through (g) and Section 422-10.

(a) Branch-Circuit Overcurrent Protection. Branch circuits
shall be protected in accordance with Section 240-3.

If a protective device rating is marked on an appliance,
the branch-circuit overcurrent device rating shall not
exceed the protective device rating marked on the appli-
ance.

NEC 422-11(f), (3): (2005 Edition) Water Heaters and
Steam Boilers

Water heaters and steam boilers employing resistance-
type immersion electric heating elements contained in an
ASME-rated and stamped vessel or listed instantaneous
water heaters shall be permitted to be subdivided into
circuits not exceeding 120 amperes and protected at not
more than 150 amperes.

For example; the RA-28 with four 7000-Watt elements can each draw
29 amperes at 240 volts. Thus, under NEC 422-11(f), (3) above, and
as listed with U.L., the RA-28 Water Heating Model can be supplied
with two (2) - 60 ampere circuits and the SH-28 Space Heating Model
can be supplied with two (2) — 75 ampere circuits. Likewise, the RA-14
model can be supplied with one (1) — 60 ampere circuit and the SH-14

model with one (1) — 75 ampere circuit.
422-47. Water Heater Controls

All storage or instantaneous-type water heaters shall be
equipped with a temperature-limiting means in addition
to its control thermostat to disconnect all ungrounded
conductors. Such means shall be as follows:

1. Installed to sense maximum water temperature; and

2.  Either a trip-free, manually reset type or a type having a replace-
ment element. Such water heaters shall be marked to require the
installation of a temperature and pressure relief valve

Exception No. 1: Storage water heaters that are identified as being
suitable for use with supply water temperature of 82°C (180°F) or above
and a capacity of 60 kW or above, or

Exception No. 2: Instantaneous-type water heaters that are identified
as being suitable for such use, with a capacity of 1 gal (3.785 L) or less.

See ANSI 721.22-1999/CSA 4.4-M99, Relief Valves for
Hot Water Systems.

NOTE: No pressure relief valve required according to the
NEC

ICROTHERM'
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Table 310-16. Allowable Ampacities of Insulated Conductors Rated 0 Through 2000 Volts, 60°C Through 90°C (140°F
Through 194°F) Not More than Three Current-Carrying Conductors in Raceway, Cable, or Earth (Directly Buried),
Based on Ambient Temperature of 30°C (86°F).

Size [Temperature Rating of Conductor (See Table 310-13) Size
60°C 75°C 90°C 60°C T5%E 90°C
(140°F) (167°F) (194°F) (140°F) (167°F) (194°F)

AWG |Types Types FEPW, Types TBS, SA, SIS, |Types Types RH, RHW, Types TBS, SA, SIS, |AWG
or TW, RH, RHW, FEP, FEPB, MI, TW, THHW, THW, THHN, THHW, THW- for
kemil  |UF THHW, RHH, RHW-2, UF THWN, XHHW, 2, THWN-2, RHH, kemil

THW, THHN, THHW, USE RHW-2, USE-2,

THWN, THW-2, THWN-2, XHH< XHHW,

XHHW, USE-2, XHH, XHHW-2, ZW -2

USE, ZW XHHW, XHHW-2,

ZW-2
COPPER ALUMINUM OR COPPER-CLAD ALUMINUM

18 s — 14 - - — -
16 — — 18 - - — -
14* 20 20 25 — — — —
12%* 25 25 30 20 20 25 12%*
10* 30 35 40 25 30 35 10%
8 40 50 55 30 40 45 8
6 55 65 75 40 50 60 6
4 70 85 95 55 65 75 4
3 85 100 110 65 75 85 3
2 95 115 130 75 90 100 2
1 110 130 150 85 100 115 1
1/0 125 150 170 100 120 135 1/0
2/0 145 175 195 115 135 150 2/0
3/0 165 200 225 130 155 175 3/0
4/0 195 230 260 150 180 205 4/0
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SEISC@® Electrical Requirements

Endless Hot Water

RA/CA-WIRE AND BREAKER SIZING

Main panel requires 8 spaces or four (4) double-pole, 30
| Main | i amp, 240 volt breaker positions. Breaker lugs must have
RA-28 Option 4 75°C rating. A 200 AMP MAIN SERVICE IS RECOM-
A MENDED. Four pairs of #8 Cu AWG with ground are
required between the RA-28 and the main panel.

Main panel requires 4 spaces or two (2) double-pole, 60
amp, 240 volt breaker positions. Breaker lugs must have
) 75°C rating to feed sub-feed, from main panel. A 200
RA-28 Option  AMP MAIN SERVICE IS RECOMMENDED. Four pairs
of #8 Cu AWG with ground are required between RA-28
and subpanel. Two pairs of #6 Cu AWG with ground are
required between the subpanels and the main panel.

Subpanel

30

Main panel requires 2 spaces or one (1) double-pole, 125
amp, 240 volt breaker position. Breaker lugs must have

_ 75°C rating to feed sub-feed, from main panel. A 200
Option  AMP MAIN SERVICE IS RECOMMENDED. Four pairs of
#8 Cu AWG with ground are required between RA-28 and
subpanel. One pair of #1 Cu AWG with ground or one
pair #2/0 AL with ground is required between the sub-
panel and the main panel.

Subpanel

o

w

o
—
N
Ul

RA-28

o

T T

gEEE
o
@)

Under the 2005 Edition of the National Electric Code (NEC), article 422.11(f)(3), water heaters and steam boilers employing resistance-type im-
mersion electric heating elements contained in an ASME-rated and stamped vessel or listed instantaneous water heaters shall be permitted to be
subdivided into circuits not exceeding 120 amperes and protected at not more than 150 amperes.

As a result, U.L. has given authorization to Microtherm, Inc., under U.L. Standard 499, to use their U.L. marking on the SEISCO® model RA-28 for
connections to two (2) 60 Amp branch circuits instead of the four (4) 30 Amp branch circuits, as was previously required.

The wiring guide below illustrates two new wiring options for the RA-28. In accordance with NEC 422.11(f)(3), two 60 Amp branch circuits are
shown connected to the RA-28 directly from the Main Service Panel in the Option A diagram below. In Option B, two 60 Amp branch circuits are
shown connected to the RA-28 directly from a sub-panel downstream from the Main Service Panel.

---CAUTION - - -
Before using this two circuit option for the RA-28 Model, check with the Manufacturer to make sure that either the jumpers have been installed on
the control board at the factory or they have been ordered or shipped with the unit. There should be four jumpers, 4 inches in length, 2 red and 2
black.

Main panel requires 4 spaces or two (2) double-pole, 60

amp, 240 volt breaker positions. Breaker lugs must have

_ 75°C rating from main panel. A 200 AMP MAIN SERVICE

RA-28 Option  |S RECOMMENDED. Two pairs of #6 Cu AWG with

A ground are required between the RA-28 and the main
panel.

Subpanel Main panel requires 2 spaces or one (1) double-pole, 125

amp, 240 volt breaker position. Breaker lugs must have

s 75°C rating to feed sub-feed, from main panel. A 200

RA-28 Option AMP MAIN SERVICE IS RECOMMENDED. Two pairs of

B #6 Cu AWG with ground are required between the RA-28
and the subpanel. One pair of #1 Cu AWG with ground
or one pair of #2/0 AL with ground is required between
the subpanel and the main panel.

Note: For RA/CA-32 models, use the wiring diagrams on this page and substitute 40 for 30 Amp breakers, 75 for 60 Amp breakers, 150 for 125
Amp breakers, and #4 for #6 AWG. Where shown, #8 and #1 AWG and/or #2/0O AL may be used without replacement.
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Endless Hot Water

RA/CA-WIRE AND BREAKER SIZING

Main panel requires 4 spaces or two (2) double-pole, 50
Main ] amp, 240 volt breaker positions. Two pairs of #6 Cu AWG
0 Option  4re required between the RA-22 and the main panel.

H
w1
o

RA-22

Subpanel

Main panel requires 2 spaces or one (1) double-pole, 100
Main . amp, 240 volt breaker position. Two pairs of #6 Cu AWG
Option  with ground are required between the RA-22 and the sub-
RA-22 B panel. One pair of #3 Cu AWG with ground or one pair of
#1 AL with ground is required between the subpanel and
the main panel.

(=}
[=)

Main . Main panel requires 4 spaces or two (2) double-pole, 40
Option  amp, 240 volt breaker positions. Two pairs of #8 Cu AWG
are required between the RA-18 and the main panel.

RA-18

Subpanel

Main panel requires 2 spaces or one (1) double-pole, 75
Main amp, 240 volt breaker position. Two pairs of #8 Cu AWG

s Option  with ground are required between the RA-18 and the sub-
RA-18 B panel. One pair of # Cu AWG with ground or one pair of
#2 AL with ground is required between the subpanel and
the main panel.

\‘I

Main Main panel requires 4 spaces or two (2) double-pole, 30
Option amp, 240 volt breaker positions. Two pairs of #8 Cu AWG
A are required between the RA-14 and the main panel.

w
H
w
H

RA-14

Subpanel

Main panel requires 2 spaces or one (1) double-pole, 60
Main amp, 240 volt breaker position. Two pairs of #8 Cu AWG
Option  with ground are required between the RA-14 and the sub-
RA-14 B panel. One pair of #6 Cu AWG with ground or one pair of
#4 AL with ground is required between the subpanel and
the main panel.

Under the 2005 Edition of the National Electric Code (NEC), article 422.11(f)(3), Water heaters and steam boilers employing resistance-type im-

mersion electric heating elements contained in an ASME-rated and stamped vessel or listed instantaneous water heaters shall be permitted to be
subdivided into circuits not exceeding 120 amperes and protected at not more than 150 amperes.

HYHY Y HYE Y]
i

As a result, U.L. has given authorization to Microtherm, Inc., under U.L. Standard 499, to use their U.L. marking on the SEISCO® model RA-14 for
connections to one (1) 60 Amp branch circuit instead of the two (2) 30 Amp branch circuits, as was previously required.

The wiring guide below illustrates the new wiring option for the RA-14. In accordance with NEC 422.11(f)(3), one 60 Amp branch circuit is shown
connected to the RA-14 directly from the Main Service Panel in the diagram below.

--- CAUTION - - -
Before using this one circuit option for the RA-14 Model, check with the Manufacturer to make sure that the jumpers have been installed on the con-
trol board at the factory or they have been ordered or shipped with the unit. There should be two jumpers, 4 inches in length, 1 red and 1 black.

Optional Main panel requires 2 spaces or one (1 )_double—pole, 60
One amp, 240 volt breaker positions. One pair of #6 Cu AWG

Circuit  with ground is required between the RA-14 and the main
Method pane|_

RA-14

w

®
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SEISC@® Electrical Requirements

Endless Hot Water

RA/CA-WIRE AND BREAKER SIZING

Main panel requires 2 spaces or one (1) double-pole, 50
1 Only  amp, 240 volt breaker positions. One pair of #6 Cu AWG
Option  with ground is required between the RA-11 and the main
panel.
Main panel requires 2 spaces or one (1) double-pole, 40
RA-9 Only  amp, 240 volt breaker positions. One pair of #8 Cu AWG
Option  ith ground is required between the RA-9 and the main
panel.
onl Main panel requires 2 spaces or one (1) double-pole, 30
RA-7 o tign amp, 240 volt breaker positions. One pair of #10 Cu AWG
P with ground is required between the RA-7 and the main
panel.
Main panel requires 2 spaces or one (1) double-pole, 25
Only  amp, 240 volt breaker positions. One pair of #12 Cu AWG
g Option  with ground is required between the RA-5 and the main
panel.
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Electrical Requirements

Endless Hot Water

Single and Three -Phase Connections

Single-Phase Connections-The Seisco water heater
was designed for single-phase, standard 220/240 VAC
operation on residential and light commercial electri-

cal services. When properly connected, the load of the
Seisco is automatically balanced across both legs (or
poles) of the service. It doesn’t matter how many circuits
the Seisco requires, the load will always be balanced on
a single-phase service. However, the only way the Seisco
will work properly, is with both distinct poles and legs con-
nected to each circuit. If the legs making up the circuit are

from the same side of the service bus, then they will can-
cel and the resultant voltage will be zero (0) volts instead
of 220/240 volts. This is usually referred to as “out-of-
phase” or simply having the circuit wires crossed or out of
sequence. Refer to the single-phase wiring diagram that
illustrates the correct connections to the single-phase
service on the next two page of this publication.

Three-Phase Connections to Single-Phase Heater-
Consult the factory for three phases applications.
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SEISC@®

Endless Hot Water

Electrical Requirements

Wiring Connections to Single Phase 240 VAC Supply-
RA/CA-28 and RA/CA-32

Note: For RA/CA-32 models, substitute 40
amp breakers.

SINGLE PHASE
SERVICE

CICIC]

SEISCO CONTROL BOARD BREAKERS =
A -
" I e 30 AMP
HEATING ' L% 200 DOUBLE
ELEMENT | Vac B POLE 3::
CIRCUITRY [z ¥ |
e - 1
G
-------------------------- : = A
#2 T
: HEATING : _—1—1—- 30 AMP
! ELEMENT : | W DOULE zia
| CIRCUITRY | j' gl et Vac
G
......................... A
#3 T
HEATING A Y 30 AMP
ELEMENT : ol . RN 240
CIRCUITRY (3] o FreE Vac
I
........... #4 (]
i A
HEATING |y 4 soamp | |
ELEMENT §— T‘r DOUBLE g
CIRCUITRY H vac B POLE 240
eall | vac
B e e S e A e lzn. 120/'
Vac Vac |
L ] It
al[B|[n]
‘ EF CI

L1 = PWER LUG #1 L2 = POWER LUG #2 —_—

| N =MNEUTRAL G = GROUND A = HOTLEG B = HOT LEG |

Wiring Connections to 208 or 240 VAC Three-Phase
240 VAC Supply-RA/CA-28 and RA/CA-32

Optional Two Circuit Wiring Connections to Single
Phase 240 VAC Supply-RA/CA-28 and RA/CA-32

Note: For RA/CA-32 models, substitute
75 amp breakers.

SINGLE PHASE
SERVICE

CICIE]

SEISCO CONTROL BOARD
______ e
HEATING
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CIRCUITRY | — JUMPERS
""""""""" ] BREAKERS
TR &
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Wiring Connections for Three-Phase Heater with 380
VAC Supply-RA-18-3

Note: For RA/CA-32 models, substi- :‘NHEE mﬂﬂﬁ; (PHASE DESIGHATION)
tute 40 amp breakers. E E c ]
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Installation Considerations

Endless Hot Water

Top Clearance-For removal of heating elements and to Mounting Height-For safety, ease of installation and
provide room for plumbing connections, a minimum of 12 service, the suggested height above the floor is 42 to
inches is required.

48 inches, (minimum 10 inches). Do not install electrical
disconnect or sub-panels below heater as this may inter-

Side Clearance-Allow an overall minimum horizontal fere with access to the clean out plates located under the
space for the heater of 24 inches for removal of protec- heater.

tive cover screws and access to electrical wires entering

the heater from the side.

Front Clearance-In the absence of a door or removal
access panel in front of the heater, allow 32 to 36 inch
clearance in front of the heater for protective cover re-
moval and ease of service.

L AL D Horizontal Spacin ]
Two-Chamber Unit Orizo pacing
1 [ P % ——»
B & e
3 r
Models T ¢ 5% —»
Rated Serew
o W y [l i
A @ G
FRONT
GF (E l
: VIEW P
15 34’ (Four- Holes
L Srraw B Chamber 14 3%
10073" Unit)
& &
SIDE VIEW
> 4 sqew P
Holes
161/8"
Front
Clearance ¢~ Mounting
Wall
Minimum Mounting
Height: 10 inches
\ above floor
4P
6 v L
FLOOR
3 |
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SEISC@®

Endless Hot Water

Installation Considerations

HUD RULES FOR MANUFACTURED
HOUSING

Where to Install-The Seisco water heater should be
installed as specified in the Federal Manufactured Hous-
ing Construction and Safety Standards. This was further
clarified in a letter from HUD, dated Aug. 1, 2000.

In summary, the Seisco water heater can be installed in
any room, including closets, alcoves, utility rooms, and
storage rooms, in which all walls and ceilings have a
flame spread rating of 25 or less. Walls and ceilings con-
sisting of unpainted or painted 5/16 inch or greater gyp-
sum board or 5/16 inch or greater tape/textured gypsum
board meet these flame spread ratings. When installed
in such a room, the Seisco can be mounted at any conve-
nient location and without any additional enclosure.

If any of the walls or ceilings in a room have vinyl covered
gypsum board, 5/16 inch or greater, the room may not
meet the flame spread index of 25 or less, for the pur-
pose of installing the Seisco water heater. If one or more
of the walls is paneling, the 25 or less flame-spread rating
is not met. In these situations, the Seisco water heater
can be installed if a surrounding enclosure is constructed
of 5/16 inch or greater gypsum. Vinyl covered gypsum
board that is labeled with a flame-spread rating of 25 or
less is acceptable to use in the water heater compart-
ment without any additional enclosure.

Prevention of Storage-When the Seisco water heater
is installed in a closet, storage room or similar room,

the area surrounding the appliance should be framed-in
or guarded with noncombustible material such that the
distance from the appliance to the framing or guarding is
not greater than 3 inches. (When clearance required by
the listing is greater than 3 inches, the guarding or fram-
ing shall not be closer to the appliance than the distance
required by the listing.)

Clearance spaces surrounding the Seisco water heater
are not required to be framed or guarded when:

1. the space is specifically design for a clothes washer or dryer;

2. dimensions surrounding the appliance do not exceed 3 inches; or

3. the home manufacturer affixes either to the side of the storage
area or closet containing the appliance, or to the appliance itself, in
a clearly visible location, a 3” X 5” adhesive backed plastic laminat-
ed label or the equivalent which reads as follows:

“Warning”

This compartment is not to be used as a storage area. Storage of
combustible materials or containers on or near any appliance in this
compartment may create a fire hazard. Do not store any materials or
containers in this compartment.

Temperature and Pressure (T&P) Valves-As of August
1, 2000, there is no longer any requirement to install a
T&P Valve with the Seisco water heater. The HUD letter
recognizes and accepts the Underwriters Laboratories,
Inc. (UL) Standard 499 endorsing the National Electrical
Code (NEC) as an appropriate standard to the installation
of valves for temperature and pressure relief as man-
dated by Standard 3280.609(c). Since the Seisco water
heater meets the requirements of UL 499 and NEC as

a tankless water heater, there is no requirement for a
T&P Valve when the Seisco water heater is installed in a
manufactured home.

See also-Water Heater Controls, National Electric Code,
NEC, 422-47

NATIONAL ELECTRICAL CODE

422-47. Water Heater Controls-All storage or instanta-
neous-type water heaters other than:

(a) Storage water heaters that are identified as being suitable for use
with supply water temperature of 82°C (180°F) or above and a capacity
of 60 kW or above, or

(b) Instantaneous-type water heaters that are identified as being suit-
able for such use, with a capacity of 1 gal (3.785 L) or less shall be
equipped with a temperature-limiting means in addition to its control
thermostat to disconnect all ungrounded conductors, and such means
shall be (1) installed to sense maximum water temperature and (2) be
either a trip-free, manually reset type or a type having a replacement
element. Such water heaters shall be marked to require the installation
of a temperature and pressure relief valve.

FPN: See Relief Valves and Automatic Gas Shutoff De-
vices for Hot Water Supply Systems, ANSI 221.22-1986.
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Installation Considerations

Endless Hot Water

HOT

SEISCO

Above diagram shows approved
plumbing connections without
T&P Valve (T&P NOT REQUIRED
BY MANUFACTURERER).

PLUMBING INSTALLATION

NOTE: This heater must be installed to meet the cur-
rent National Electric Code, and any applicable Local
Plumbing, Electrical, Heating and Air Conditioning
Codes.

General-Unpack the heater from the shipping carton
carefully. DO NOT CUT THE SHIPPING CARTON WITH
A SHARP INSTRUMENT. Stand the unit upright and
remove the plastic wrap. Locate the four (4) mounting
holes in the metal back plate. Position the unit against
the wall with the two inlet and outlet fitting tubes pointed
up toward the ceiling. Refer to Mounting Clearances in
this section of the manual to ensure compliance with all
mounting clearances. Make sure the unit is level and
attach to the wall with %4 inch or larger lag bolts that are
at least 1 2 inches long. If attaching to sheet-rock or pan-
eling, anchors or molly bolts should be used to prevent
the screws from pulling through the wall. If the heater is
installed on a cinder block or concrete wall, attach a %z or
%4 inch section of plywood (20” x 20 “ square) to the wall
first. Then use wood screws to attach the heater to the
plywood.

PROPERTY DAMAGE PROTECTION

IF THE WATER HEATER IS INSTALLED IN AN AREA WHERE
A WATER LEAK CAN RESULT IN DAMAGE TO THE AREA
ADJACENT TO THE WATER HEATER, A SUITABLE DRAIN

PAN SHALL BE INSTALLED AND PIPED TO A DRAIN OR
TO THE OUTSIDE. THE DRAIN PAN MUST MEET ALL AP-
PLICABLE PLUMBING CODES AND BE AT LEAST 1-1/2”
DEEP, EXTENDING AT LEAST 1" BEYOND THE UNIT'S
BASE PLATES, MUST PROTECT AN AREA AT LEAST 1-1/2”
GREATER THAN THE LOWER EXTERNAL DIMENSIONS OF
THE WATER HEATER, AND INCLUDE A SPLASH COVER
FOR THE AREA OF ATTACHMENT TO THE WALL.

Attaching The Water Supply-WARNING #1: Always
use two wrenches when making any attachments to the
water supply. Hold the heater’s inlet and outlet fittings
secure while attaching the cold water and hot water lines.
Never attempt to attach water lines to the heater’s fittings
without using a second wrench to hold the fittings secure.
The heater’s inlet and outlet fittings are designed to turn
freely.

WARNING #2: Never solder water supply lines to the
heater’s fittings. Heat from the soldering may damage the
heat exchanger.

WARNING #3: Do not use plumber’s putty or PVC/CPVC
primer and glue on the threads of the heater’s inlet and
outlet fittings. Some of the putty compounds on the mar-
ket are very aggressive and could potentially dissolve the
threads on the heater’s fittings. PVC/CPVC primer and
glue will also dissolve the threads on the heater’s fittings.
Teflon tape is the only sealer that should be used on the
threads of the inlet and outlet fittings.
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Installation Considerations

Endless Hot Water

ELECTRICAL INSTALLATION GUIDE

T&P o

Valve .
Connection To Power Supply-

HOT ? pply
B WARNING
INSTALLATION AND SERVICE MUST BE
BY QUALIFIED PERSONNEL ONLY!
SEISCO

Above diagram shows plumbing
connections with a T&P Valve if
required by local codes.

Temperature & Pressure Relief Valve-SINCE THE
SEISCO HEATER DOES NOT UTILIZE A STORAGE
TANK, THE USE OF AT&P RELIEF VALVE IS NOT RE-
QUIRED BY MANY NATIONAL STANDARDS, INCLUD-
ING UL STANDARD 499. Seisco heaters are designed
with control logic as well as electromechanical high limit
thermostat switches for over-temperature protection. With
these built-in safety features, the use of a T&P Relief
Valve is not required.

A temperature and pressure relief valve (T&P Valve) may
be required by local code. When a T&P valve is installed
(which is not provided by the manufacturer), it should be
checked after the water supply to the heater is turned

on. With the water supply on, there should be no water
flowing from the valve. Operate the valve manually two
or three times to purge the trapped air from the top of the
heater’s chamber. CLOSE VALVE. Water should stop
flowing completely prior to connecting the drain piping to
the valve.

Drain Pan-If the Seisco heater is installed in an area
where water damage can occur to the area adjacent to
the heater, a drain pan must be installed. The pan must
be at least 1 2 inches deep and large enough to protect
the area below the heater (the pan should be at least 1

2 inches larger than the lower external dimensions of the
heater) and must be piped by 1 inch pipe to a suitable
drain. A splash cover must be included to protect the area
of attachment to the wall.

NOTE: This unit must be installed to meet the current National Electric
Code, and any applicable local plumbing, electrical, heating and air
conditioning codes.

Install wiring (see wiring diagram) from the unit to the
Main Power Circuit Breaker Panel. Connect the wiring to
the unit as shown on the wiring diagram attached to the
inside of the unit’s cover.

WARNING

MODELS RA, CA-14 THROUGH RA, CA-32 REQUIRE MULTIPLE
POWER SOURCES. WHEN WIRED DIRECTLY TO THE BREAKER
BOX, THEY REQUIRE MORE THAN ONE DOUBLE POLE CIRCUIT

BREAKER.

RISK OF ELECTRICAL SHOCK. HEATING ELEMENT IS NOT
GROUNDED. SOME UNITS HAVE MULTIPLE POWER SUPPLIES.
DISCONNECT ALL POWER SUPPLIES BEFORE SERVICING.

IF USING STRANDED WIRE, MAKE SURE THAT ALL STRANDS
ARE IN SECURE PLACEMENT IN THE TERMINAL BLOCK. ALOOSE
STRAND IN CONTACT WITH THE CIRCUIT BOARD CAN IMPAIR

PERFORMANCE OR DAMAGE THE BOARD.

HEATER SUPPLY SIDE CONNECTION

FOR MODELS RA, CA-5 THROUGH RA,CA-11, ONE
PAIR OF WIRES SHOULD BE ATTACHED WITHIN THE
UNIT AT POWER CIRCUIT 1 (CKT 1)-ONE WIRE TO L1
AND ONE WIRE TO L2. FOR MODELS RA, CA, SH-14
THROUGH RA, CA-22, A SECOND PAIR OF WIRES
MUST ALSO BE ATTACHED AT POWER CIRCUIT 2
(CKT2)-ONE TO LIAND ONE TO L2. FOR MODELS
RA, CA-28 and 32, A THIRD AND FOURTH PAIR OF
WIRES ARE REQUIRED FOR POWER CIRCUITS 3

AND 4 (CKT 3 & CKT 4).

WHERE REQUIRED BY CODE, USE A DISCONNECT
SWITCHADJACENT TO THE HEATER. WHEN MAKING
THIS TYPE OF INSTALLATION, BE SURE THE MAIN
FEEDER WIRES USED ARE PROPERLY SIZED.

ICROTHERM'
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Installation Considerations

Endless Hot Water

Install the proper size circuit breaker (see the section
Wire and Breaker Sizing in this publication). Be sure that
the power supply circuits are properly connected inside
the water heater. For models RA, CA-5 thru 11, the pair
of feeders attached to power circuit 1 (CKT 1) should be
attached to one 2-pole breaker, and for models RA, CA-
14 - 22, the second pair attached to power circuit 2 (CKT
2) should be attached to a second 2-pole breaker such
that the total load will be balanced. For models RA, CA-
28 and 32, two additional breakers are required for power
circuits 3 and 4 (CKT 3 & 4).

*NEC branch circuit rule has changed which allows the option to wire
the 14 kW unit with one circuit and the 28 kW unit with two circuits.
Refer to pages 37-39, Wire and Breaker Sizing, for circuit breaker size
by model number. Contact the manufacturer for jumpers that must be
installed on the control board before using these wiring options.

PRE-POWER CHECK

1. After all electrical connections have been made, every
effort should be made to verify a safe installation. Again
check to be sure all connections in the unit disconnect
and/or circuit breaker panel are secure. Check to be sure
that an adequate ground has been properly connected.
Check to be sure that adequate size breakers have been
installed properly. Remember that breakers that are too
large are more dangerous than breakers that are too
small.

2. Run water through the unit until air is purged..
POWER CHECK

Check only after the Pre-Power Check has been com-
pleted and the unit filled with water. Turn on the Main
Power Circuit Breakers. Verify that the heater's GREEN
POWER-ON indicator light is illuminated.

USE EXTREME CAUTION WHEN CHECKING VOLT-
AGE TO THE UNIT.

Check the voltage available to each active power circuit.
SEISCO models RA-5 to RA-32 are designed to operate
from a 208V to 240V power supply. Connect a voltmeter
at power circuit 1 (CKT 1) between L1 and L2. (For mod-
els with multiple power circuits utilized, continue to check
voltage at each additional power circuit.)

OPERATIONAL CHECKS

Turn water on MEDIUM-LOW utilizing any sink allowing
water to run for a couple of minutes to ensure that all
air is purged from the unit. You will hear a “click” as the

relays on the circuit board engage. It is normal to hear a
“hissing” or “crackling” noise from the heat exchanger af-
ter the unit is started. With the unit’'s cover removed, veri-
fy with an ammeter that there is ELECTRICAL CURRENT
through each heating element circuit. DISREGARD THE
WATER TEMPERATURE WHILE DOING THIS TEST.

TURN OFF FAUCETS after completing Operational
Check.

Thermostat settings are factory preset for units employing
a circuit board potentiometer (thermostat).

THIS INSTALLATION MUST BE DONE BY QUALIFIED
AND LICENSED CONTRACTORS. Refer to your local
electrical and plumbing codes for additional information.

Functional Checks-After the initial start-up, following
the Pre-Power and Operational Checks described on this
page, it may be necessary to make adjustments to the
system to insure that the heater is functional and provid-
ing hot water.

BEEPS & FLASHING LIGHTS

It is normal at start-up or any time the heater is powered-
on for the control board to beep and the LED to flash red
and then green. Normal status of the heater is for the
control to flash all green repeatedly. The initial 2 to 4 red
flashes and beeps after power-on are normal, but should
not continue.

ON-BOARD SELF DIAGNOSTICS

However, in the event that the LED light continues to
flash a red sequence after power-on, then there may

be a need for further investigation. The heater’s control
provides self diagnostics by emitting a red flashing code.
The code definitions and possible solutions can be found
in the Trouble Shooting section of the Seisco Service
Manual.

Some of the most common problems discovered during
installation and initial start-up are as follows:

. Circuit breakers are not turned-on (especially, heaters with multiple
circuits)

. Incoming power wires to the heater are out-of-phase (heaters with

multiple circuits)

Water supply valve not turned-on, no water in the heater chamber

Water supply lines are reversed; hot and cold reversed

Water supply connection(s) are leaking

T&P Relief Valve (where required by local code) is leaking or stuck

open
®
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Endless Hot Water

Installation Considerations

WATER LEAK DETECTION

Diagnostic codes are designed to tell the installer or user
if there is a problem and what the problem might be. Also,
the Seisco heater has a built in alarm that will sound if
there is water leaking onto the heater, possibly from a
leaky water line connection or from a leaky T&P Relief
Valve. It is important to turn off all of the circuit break-

ers to the heater whenever a leak is detected to prevent
possible damage to the control board. After the leak is
discovered and repaired, it is important to dry any mois-
ture or water accumulation on the heater. This can be
done with a standard household hair dryer or dry towels.
Any attempts to dry the heater should be done with all the
power off to the heater.

SYSTEM MATCH — FAUCETS AND HEATER

When a Seisco heater is selected for the home or build-
ing, the faucets should be selected to match the flow
rating and temperature rise specifications of the heater.
Seisco specifications can be found on specification
sheets provided by Sales and Marketing as well as in
this manual. Sometimes, this is overlooked and the user
discovers that the faucets in the home are a higher flow
rate than the design of the Seisco model(s) selected. A
table of typical flow rate by fixture type is provide below
for reference.

SOLUTIONS FOR HIGH FLOW APPLICATIONS
Another oversight may be the lifestyle of the user. For

instance, if the user wants to take two showers at the
same time or run the washing machine and the bath tub

at the same time, then the flow rate demands of the water
heater are increased, sometimes beyond the capability of
the Seisco heater. Multiple Seisco heaters are used for
higher flow applications, such as for multiple task life-
styles, whirl pool and Jacuzzi tubs and body spa showers
as well. Refer to earlier sections on applying Seisco prod-
ucts in this publication for recommended multiple Seisco
heater arrangements. Note, it is important to evaluate the
electrical capacity of the home or building when select-
ing multiple Seisco heaters for a high flow application.
Refer to the electrical requirements and load calculations
discussed in this manual.

TEMPERATURE ADJUSTMENT

After the Seisco heater has been installed and the opera-
tional checks are completed, the output of the hot water
can be measured and adjusted if necessary. The tem-
perature adjusting knob can be found on the left side of
the control board. The factory setting is usually between
117 and 120 degrees F. The knob will usually be in the 2
to 3 o’clock position. Turning the knob to the left decreas-
es the temperature and turning it to the right increases
the temperature. Note: it is important to understand the
effects of increasing the temperature above the factory
setting as follows:

1. The heater will use more power to heat the water; energy savings
are reduced.

2. There will be a greater chance that the heater will produce scaling
and sediment build-up.

3. The heater may not have the power to achieve temperatures
higher than factory settings.

4.  Safety; with higher temperatures, there will be a higher risk of
scalding and personal injury.

Fixture Kitchen Pantry | Laundry Dish- | Washing
Type | Lavatory | Bathtub | Shower Sink Sink Sink washer | Machine
;';’t‘g’ 5-15 | 20-60|15-30|10-15|15-25]25-30|15-30]1.0-3.0
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Endless Hot Water

TROUBLESHOOTING GUIDE

Symptom Possible Cause Corrective Action
Flow is too high* Reduce flow

One of the main power breakers may | Check power panel and reset breaker

Hot water supply is warm but does be tripped. if tripped

not get HOT!
Bad heating element Contact local service contractor™*
Bad temperature sensor Contact local service contractor**
Flow is too high* Reduce flow

High temperature limit switch may be | Verify if limit switch is tripped and
tripped reset if necessary

Hot water supply is COLD! One of the main power breakers may | Check power panel and reset breaker

be tripped if tripped

Bad heating element or temperature | Contact local service contractor**
sensor

Circuit board failure Contact local service contractor**
Flow is too high* Reduce flow

One of the main power breakers may | Check power panel and reset breaker

Hot water supply temperature fluctu- be tripped if tripped

ates Bad heating element Contact local service contractor**

Bad temperature sensor
Contact local service contractor**

* Do not attempt to fill a large bathtub at full faucet flow. Tub faucets are designed to literally dump hot water from a storage tank heater to maximize
the useful quantity available. SEISCO® will fill a tub slightly slower, but you will continue to have hot water for as long as you wish to bathe. In
space heating, excessive flow can occur with too large of a circulator pump or excessive system pressure or flow in the circulatory loop connected
to the micro-boiler. It may be necessary to reduce flow or select a model capable of matching the flow and temperature rise required for your heat-
ing system.

** Check listings in your area for local Heating & Plumbing or Appliance Repair companies for labor estimates. Check for Warranty coverage on
labor charges. FOR FURTHER ASSISTANCE, CALL MICROTHERM, INC. AT 888-296-9293, CENTRAL TIME, DURING REGULAR BUSINESS
HOURS FOR AVAILABLE PARTS, DIAGNOSTICS AND REPAIR INFORMATION.
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SEISC® Appendix

Endless Hot Water

ADDITIONAL TECHNICAL SPECIFICATIONS AND PERFORMANCE TABLES

208 & 380 Volt Model Specifications

Max kG-Cal # AMPS
Commer- kW ] Voltage Amp | Max BTU/ Per Heating Per

Residential Model cial Model | Input (VAC) Draw | HR Output Hr. Circuits | Circuit
RA-24 CA-24 24 208 115 81,910 20,652 4 29
RA-20 CA-20 20 208 96 68,260 17,210 2 48
RA-16 CA-16 16 208 77 54,600 13,768 2 38.5
RA-12 CA-12 12 208 58 40,950 10,326 2 29
RA-10 CA-10 10 208 48 34,130 8,605 1 48
RA-08 CA-08 8 208 39 27,300 6,884 1 39
N/A CA-18-3 18 380 28 61,430 15,489 3 28
N/A CA-10.5-3 | 10.5 380 16 35,830 9,035 3 16

208 & 380 Volt Recovery (gpm & 1st Hour) @ Temperature Rise (F)

Irl:[\),\tljt Recovery | 65 60 55 50 45 40 35 30 25 20 15
gpm 2.5 2.7 3.0 3.3 3.6 4.1 4.7 5.5 6.6 8.2 10.9
RA/CA-24
1st Hour | 151.3 | 163.9 | 178.8 | 196.7 | 218.5 | 245.8 | 281.0 | 327.8 | 393.3 | 491.7 | 655.6
RA/CA-20 gpm 2.1 2.3 2.5 2.7 3.0 3.4 3.9 4.6 5.5 6.8 9.1
1st Hour | 126.1 ]| 136.6 | 149.0 | 163.9 | 182.1 | 204.9 | 234.1 | 273.1 | 327.8 | 409.7 | 546.3
gpm 1.9 2.0 2.2 2.5 2.7 3.1 3.5 4.1 4.9 6.1 8.2
RA/CA-18
1st Hour | 113.5 | 122.9 | 134.1 | 1475 | 163.9 | 184.4 | 210.7 | 245.8 | 295.0 | 368.8 | 491.7
gpm 1.7 1.8 2.0 2.2 2.4 2.7 3.1 3.6 4.4 5.5 7.3
RA/CA-16
1st Hour | 100.9 | 109.3 | 119.2 | 131.1 | 145.7 | 163.9 | 187.3 | 218.5 | 262.2 | 327.8 | 437.0
gpm 1.3 1.4 1.5 1.6 1.8 2.0 2.3 2.7 3.3 4.1 5.5
RA/CA-12
1stHour | 75.6 | 819 | 894 | 98.3 | 109.3 | 122.9 | 140.5 | 163.9 | 196.7 | 245.8 | 327.8
RA/CA- gpm 1.1 1.2 1.3 1.4 1.6 1.8 2.0 2.4 2.9 3.6 4.8
10.5 1stHour | 66.2 | 71.7 | 782 | 86.0 | 95.6 | 107.6 | 1229 | 143.4 | 1721 | 215.1 | 286.8
gpm 1.1 1.1 1.2 1.4 1.5 1.7 2.0 2.3 2.7 3.4 4.6
RA/CA-10
1stHour | 63.0 | 683 | 745 | 819 | 91.0 | 1024 | 117.1 | 136.6 | 163.9 | 204.9 | 273.1
RA/CA-8 gpm 0.8 0.9 1.0 1.1 1.2 1.4 1.6 1.8 2.2 2.7 3.6
1stHour | 504 | 54.6 | 596 | 656 | 728 | 81.9 | 93.7 | 109.3 ] 131.1 | 163.9 | 218.5

Note: This table reflects recovery when 208 or 380-volt elements are installed in the product. For availability of 208-
and/or 380-volt model, consult the table above.
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Appendix SEISC@®

Endless Hot Water

ADDITIONAL TECHNICAL SPECIFICATIONS AND PERFORMANCE TABLES

240 Volt Models Connected to 208 Volt Service
Recovery (gpm & 1st Hour) @ Temperature Rise (F)

kW
240V
W Recovery 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15
208V
5 gpm 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.5 0.5 0.6 0.7 0.8 0.8 1.1 1.3 1.7
3.75 | 1stHour | 17.1 | 181 | 19.2 | 20.5 | 22.0 | 23.6 | 256 | 27.9 | 30.8 | 34.1 | 384 | 439 | 512 | 61.4 | 76.8 | 102.5
7 gpm 0.4 0.5 0.5 0.5 0.5 0.5 0.6 0.7 0.8 0.8 0.9 1.1 1.2 1.4 1.8 2.4
5.25 | 1stHour | 23.9 | 2563 | 26.9 | 28.7 | 30.8 | 33.1 | 359 | 39.1 | 43.1 | 478 | 53.8 | 614 | 71.7 | 86.0 | 107.6 | 143.4
9 gpm 0.5 0.5 0.6 0.6 0.7 0.7 0.8 0.8 0.9 1.1 1.1 1.4 1.5 1.9 23 3.1
6.75 | 1stHour | 30.8 | 32.6 | 346 | 369 | 395 | 425 | 46.1 | 50.3 | 554 | 614 | 69.2 | 791 | 92.2 | 110.6 | 138.3 | 184.4
11 gpm 0.6 0.7 0.7 0.8 0.8 0.9 1.0 1.1 1.1 1.3 1.4 1.6 1.9 23 29 3.8
8.25 | 1stHour | 37.6 | 39.8 | 422 | 451 | 483 | 52.0 | 56.3 | 614 | 67.6 | 75.2 | 84.5 | 96.6 | 112.7 | 135.2 | 169.0 | 225.4
14 gpm 0.8 0.8 0.9 1.0 1.1 1.1 1.2 1.3 1.4 1.6 1.8 2.0 24 2.9 3.6 4.8
105 | 1stHour | 47.8 | 50.6 | 53.8 | 574 | 614 | 66.2 | 71.7 | 78.2 | 86.0 | 95.6 | 107.6 | 122.9 | 143.4 | 172.1 | 215.1 | 286.8
18 gpm 1.1 1.1 1.1 1.2 1.4 1.4 1.5 1.7 1.9 2.0 2.3 2.6 3.1 3.7 4.6 6.2
135 | 1stHour | 614 | 65.1 | 69.2 | 73.7 | 79.1 | 85.1 | 92.2 | 100.6 | 110.6 | 122.9 | 138.3 | 158.0 | 184.4 | 221.3 | 276.6 | 368.8
22 gpm 1.3 1.4 1.4 1.5 1.6 1.7 1.9 2.0 23 2.5 2.9 3.2 3.8 4.5 5.6 7.5
16.5 | 1stHour | 75.2 | 79.5 | 84.5 | 90.2 | 96.6 | 104.0 [ 112.7 | 122.9 | 135.2 | 150.2 | 169.0 | 193.1 | 225.4 | 270.5 | 338.0 | 450.7
28 gpm 1.6 1.7 1.8 2.0 2.0 2.2 24 2.6 2.9 3.2 3.6 4.1 4.8 5.7 7.2 9.5
21 1stHour | 95.6 | 101.3 | 107.6 | 114.8 | 122.9 | 132.4 | 143.4 | 156.5 | 172.1 | 191.2 | 215.1 | 245.9 | 286.8 | 344.2 | 430.2 | 573.6

Note: The table above reflects a 25% derating for 240-volt models connected to 208-volt service.

PRESSURE DROP CURVES

Pressure Drop-Two Chamber Models Pressure Drop-Four Chamber Models
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Appendix

Warranty Term

WARRANTY FACT SHEET

RA Models

SH Models

CA Models

10-Year Limited

10-Year Limited

5-Year Limited

Warranty Activation

Original Purchase Date

Original Purchase Date

Original Purchase Date

Warranty Application
Coverage

Residential Water Heating
Only Including Apartments

Space Heating Applications
Only

Commercial/Industrial Wa-
ter Heating Only

Labor reimbursement
for part, replacement of
repair

Limited Amount Paid Dur-
ing First Year of Warranty
Activation

Limited Amount Paid Dur-
ing First Year of Warranty
Activation

Limited Amount Paid Dur-
ing First Year of Warranty
Activation

Parts replacement for
defective part or
manufacturing
workmanship

Year 1: All parts including
heating elements, tempera-
ture sensors, limit switches,
wires, etc.

Years 1-3: Circuit Board
and Chamber Body

Years 4-10: Circuit Board
and Chamber Body with
up to 15% cost of original
retail purchase price of the
water heater

Year 1: All parts including
heating elements, tempera-
ture sensors, limit switches,
wires, etc.

Years 1-3: Circuit Board
and Chamber Body

Years 4-10: Circuit Board
and Chamber Body with
up to 15% cost of original
retail purchase price of the
water heater

Year 1: All parts including
heating elements, tempera-
ture sensors, limit switches,
wires, etc.

Years 1-3: Circuit Board
and Chamber Body

Years 4-5: Circuit Board
and Chamber Body with
up to 15% cost of original
retail purchase price of the
water heater

Warranty Notes: Reimbursements do not include shipping and handling charges. This fact sheet is intended as a
guide only and does not supersede the Original Written Warranty. Consult the written warranty with each model for
details.
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Appendix

Endless Hot Water
PARTS IDENTIFICATION--4-CHAMBER MODELS
Outlet Inlet
. BB Level Detect Heating Elements ? e
____/ 4 3 /
7
TH-3
2 / B 7 18
(Disable) 10
Utility // E
Demand — | 12 o
Control 19
ciptmn 13 N, o=
: M C
20
16 W - 12 [
m OC
|1
A 1 L2
o 7 __ItYs
= TH-
O Jj -TH-2 N

/

Outlet Assembly Heating Cham

DN Clean-Out Plates

LEGEND
1 — Heating Element #1
2 — Heating Element #2
3 — Heating Element #3
4 — Heating Element #4
5 — Inlet Water Tube, %
6 — Water-Level Detect Screw
7 — Water-Level Detect Screw
8 — Outlet Water Tube, %
9 — Disable, Demand Control Switch
10 — Transformer
11 — Heating Element Relays (8 ea.)
12 — LED Light Indicator
13 - Audible Speaker
14 — Output Temperature Control

LEGEND
15 — Microprocessor Control Chip
16 - Blue Button; Manual Audible Activation
17 — Terminal Spades for Leak Detect Wires
18 — Triacs (4 each)
19 — Triac Mounting Blocks to Heat Sink (4 ea.)
20 — Copper Heat Sink Tube
L1 — Power Connection Lugs (208 — 240 VAC)
L2 — Power Connection Lugs (208 — 240 VAC)
Limit Sw : Over Temperature Limit Switches (2)
TH-IN : Inlet Temperature Sensor
TH-1 : Chamber Temperature Sensor #1
TH-2 : Chamber Temperature Sensor #2
TH-3 : Chamber Temperature Sensor #3
TH-4 : Chamber Temperature Sensor #4
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SEISC® Appendix

Endless Hot Water
PARTS IDENTIFICATION--2-CHAMBER MODELS
Outlet Inlet
s = Heating Elements T e
B 2 1 =1
Y
TH-1 Limit
Outlet Assembly O S'w@
\‘ Control - L1 []
/] P 15
(Disable) Board > 7
Utility / 6
Demand L2 O
Control 8 L1 [] 16
Connection \\/ -
oo Ml o
Heating Chambers b | 10 17
11| © 12
I
130 14
| ™
S, i
C Clean-Out Plate
LEGEND LEGEND
1 — Heating Element #1 14 - Terminal Spades for Leak Detect Wires
2 — Heating Element #2 15 = Triacs (2)
3 = Inlet Water Tube, 34 16 — Triac Mounting Blocks to Heat Sink (2)
4 — Water-Level Detect Screw 17 — Copper Heat Sink Tube
5 — Outlet Water Tube, %
6 — Disable, Demand Control Switch L1 — Power Connection Lugs (208 — 240 VAC)
7 — Heating Element Relays (4) L2 — Power Connection Lugs (208 — 240 VAC)
8 — Transformer
9 — LED Light Indicator Limit Sw : Over Temperature Limit Switch
10 — Audible Speaker TH-IN : Inlet Temperature Sensor
11 — Output Temperature Control TH-1 : Chamber Temperature Sensor #1
12 — Microprocessor Control Chip TH-2 : Chamber Temperature Sensor #2
13 — Blue Button; Manual Audible Activation

I C R O I H E R M ¢ Copyright 2006 © Microtherm, Inc. All rights reserved.
c o R A T

E D 223 West Airtex, Houston, TX. 77090, Ph:888-296-9293, FX:281-876-3338, www.seisco.com

53



Appendix

Endless Hot Water

COST COMPARISONS

This section provides estimated cost comparisons for
the installation and operation of the Seisco water heater.
Conventional electric and gas storage tank heaters

have been the standard in new construction until the

late 1990s. Seisco’s technology has opened the way

for new design options for all water heating applications
including space heating. There are a great many other
issues that are favorably impacting the acceptance and
use of Seisco electric water heating systems including
the current deregulation of electric utilities in the U.S.
and, rapidly rising energy costs. The cost increase is
particularly significant for heaters using natural gas. The
global movement to reduce the burning of fossil fuels is
expected to create energy shifts and new technologies.
These issues, although very significant, are so broad and
complex that they can only be noted at this time.

1. The Average American Home-In the average electri-
cally heated or cooled home, the electric storage tank
water heater is the second largest user of electricity,
ranging from 20 to 40% of total energy use. It is the larg-
est user of electricity in homes with non-electric heat.
SEISCO’s energy efficiency and technology gives the
homeowner an opportunity to significantly reduce the
operating cost and energy use for hot water. In addition,
the Seisco heater provides numerous other benefits over
storage tank heaters as follows:

* A Continuous and Endless Supply of Hot Water
» Space Savings

+ Safety and Health Benefits
*  Smart Technology

* No Maintenance

«  Environmental Benefits

2. New Home Versus Existing Home Installation-
Designing a new home with new technology can be fun
and rewarding. The cost of installing new technology in
a new home can also be controlled. The installation cost
at the time of construction can be many times lower than
the cost of installing the same technology in an existing
home. Although this is not necessarily true in all cases,
there are a few factors and variables that affect the cost
of retrofitting the Seisco heater into an existing home.

Costs of installing a Seisco heater in an existing home
can vary greatly. For instance, the possibility of running
additional electrical circuits through finished walls and
ceilings can be more costly. These additional cost factors
are generally eliminated during the construction phase of
a home because the equipment and labor costs can be
anticipated. Wiring and plumbing for the Seisco heater
can be planned ahead to avoid fishing wires and pipes
through finished walls and ceilings. Also, a properly sized
electrical service, and the appropriate electrical panel
can be planned for in advance. The location of the Seisco
heater can be selected in any home to allow shorter
plumbing runs and thus reduce the cost due to waste
water.

COST COMPARISON METHODS

Comparing the cost of various products can become very
complicated. On the other hand, a simplified cost com-
parison can usually provide consumers with enough infor-
mation to make an intelligent decision. This appendix
contains a simplified approach for comparing total cost,

installation and operation, of Seisco versus alternative
water heaters. The simplified approach is designed to
allow a quick, accurate comparison of installing a Seisco
versus alternative water heaters. The simplified cost
comparison is based on commonly applied cost informa-
tion standard to any industry.
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Endless Hot Water

Appendix

COST COMPARISON - A SIMPLIFIED APPROACH
(BREAK EVEN AND PAYBACK)

In the simplified cost comparison, purchase price, instal-
lation cost, and operating cost are considered. Logi-
cally speaking, installing a Seisco will result in one of
three outcomes, an overall cost savings, an overall cost
increase, or an overall neutral cost position. When a
Seisco is installed and the overall installation and operat-
ing cost are both less than the alternative under consid-
eration, a cost comparison is not necessary for obvious
reasons. [f installing a Seisco is both more expensive to
install and operate, a cost comparison is not necessary.
In this case, consumer preference dictates whether or not
a Seisco is used in the application. When either the in-
stalled cost or the operating cost of an alternative is less
than Seisco, a cost comparison should be used.

When performing a cost comparison, an overall cost sav-
ings or an overall cost increase requires a different mind
set when analyzed. When the installed cost of the Seisco
is less than the alternative but the annual operating cost
is more, the question becomes “How long will it take to
break even if the alternative water heater is installed in
lieu of the Seisco?” For example, if the installed cost

of the Seisco is $1,500 less than the alternative, and if
the operating cost of the alternative water heater saves
$50/year in operating cost, it would take 30 years for the
operating cost savings of the alternative water heater

to pay for the difference in installation cost. Practically
speaking, water heaters do not last 30 years. It is easy
to see that the alternative would never pay for itself.

The reverse applies to Seisco models. If the Seisco
costs more to install, but has a lower operating cost, how
long will it take to make up the difference in installation
cost?

The simplified cost analysis that follows is designed to
empirically answer these questions without the complica-
tions of considering other environmental variables that
are more difficult to define and quantify. A more in-depth
cost comparison that considers such factors as wasted
hot water due to the location of the water heater, lower
water temperatures and wasted energy from using con-
ditioned air for combustion in gas water heaters are not
considered in this cost comparison method.

The tables that follow are based on the following:

* 64.3 gallons/day average water usage per the DOE
test procedure

»  77°F temperature rise for tank type water heater
(58°F inlet water with 135°F outlet water based on
DOE test procedure)

*  64.5°F temperature rise for Seisco water heater.
The standard DOE test procedure utilized draws
that allow a 25°F temperature decrease during
the draw. The average temperature is therefore
(135-25)+(25/2)=122.5°F. 58°F inlet + 64.5°F
rise=122.5°F.

+ Seisco water heater efficiency of 99.3%

* Operating costs for tank type gas, electric, and
tankless gas water heaters are calculated using the
same equations provided by GAMA in the February
2006 edition of the Consumer’s Directory of Certified
Efficiency Ratings for Heating and Water Heating
Equipment.

«  Example calculations use $1.40/therm for natural gas
cost and 8.42 cents/kWh for the cost of electricity.

HOW TO DO COST COMPARISON

1. Determine the purchase price of the Seisco and the
alternative model.

2. Determine the installation cost of both alternatives.
Include materials and labor.

3. Use Table 1 to determine the annual operating cost
for the Seisco model based on the local cost per kWh
or use the national average of 8.42 cents if the local
cost is unknown.

4. Use Table 1 to determine the annual operating cost
for the alternative electric model, Table 2 for natural
gas products, or Table 3 for propane products. When
using Table 2 or 3, consider that the overall efficiency
of the majority of tank type water heaters is usually
50-55%. The overall efficiency of tankless gas water
heaters is usually less than 80%. As scale builds up
inside gas water heaters, the efficiency can signifi-
cantly decrease.

5. Use Table 4 to record the appropriate information for
determining the payback or break even point.

Note: Data in the tables may be interpolated between rows and
columns. For example, if propane increases in price to $2.40/
gallon. The $1.20/gallon row may be used my multiplying the
values by 2. If the price went to $2.45/gallon, the $1.20/gallon
and $1.25/gallon rows could be added together.

ICROTHERM'
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COST COMPARISON 1-A SIMPLIFIED APPROACH

(Table 1-Electric Water Heater Operating Cost)

Ogglrz(t:i%g Standard Electric Water Heater Operating Cost Based on DOE Te_st_ Procedure ($ Dollars)
Cost By Energy Factor and Cost per kWh of Electricity
Coki/tvﬁer 993 0.8 0.82 0.84 0.86 0.88 0.9 0.92 0.94 0.96
2 74 110 107 105 102 100 98 95 93 91
25 93 137 134 131 128 125 122 119 117 114
3 112 165 161 157 153 150 146 143 140 137
35 130 192 187 183 179 175 171 167 163 160
4 149 220 214 209 204 200 195 191 187 183
4.5 167 247 241 235 230 225 220 215 210 206
5 186 274 268 261 255 249 244 239 234 229
5.5 205 302 295 288 281 274 268 263 257 252
6 223 329 321 314 306 299 293 286 280 274
6.5 242 357 348 340 332 324 317 310 304 297
7 260 384 375 366 357 349 342 334 327 320
7.5 279 412 402 392 383 374 366 358 350 343
8 298 439 428 418 408 399 390 382 374 366
8.42 313 462 451 440 430 420 411 402 393 385
8.5 316 467 455 444 434 424 415 406 397 389
9 335 494 482 470 460 449 439 430 420 412
9.5 353 521 509 497 485 474 463 453 444 435
10 372 549 535 523 511 499 488 477 467 457
10.5 391 576 562 549 536 524 512 501 490 480
11 409 604 589 575 562 549 537 525 514 503
115 428 631 616 601 587 574 561 549 537 526
12 446 659 643 627 613 599 585 573 561 549
12.5 465 686 669 653 638 624 610 597 584 572
13 484 714 696 680 664 649 634 620 607 595
13.5 502 741 723 706 689 674 659 644 631 617
14 521 768 750 732 715 699 683 668 654 640
14.5 539 796 776 758 740 724 707 692 677 663
15 558 823 803 784 766 748 732 716 701 686
15.5 577 851 830 810 791 773 756 740 724 709
16 595 878 857 836 817 798 781 764 747 732
16.5 614 906 884 863 842 823 805 788 771 755
17 633 933 910 889 868 848 829 811 794 778
17.5 651 961 937 915 894 873 854 835 817 800
18 670 988 964 941 919 898 878 859 841 823
56 s o o o 5 s MICROTHERM



SEISC® Appendix

Endless Hot Water

COST COMPARISON 1-A SIMPLIFIED APPROACH
(Table 2-Natural Gas Water Heater Operating Cost)

Standard Natural Gas Water Heater Operating Cost Based on DOE Test Procedure ($ Dollars)
By Energy Factor and Cost Per Therm of Natural Gas
Tc;c:;xl 0.85 0.80 0.75 0.70 0.65 0.60 0.55 0.50 0.45 0.40
$0.9 $159 $169 $180 $193 $207 $225 $245 $270 $300 $337
$1.0 $176 $187 $200 $214 $230 $250 $272 $300 $333 $375
$1.1 $194 $206 $220 $235 $254 $275 $300 $330 $366 $412
$1.2 $212 $225 $240 $257 $277 $300 $327 $360 $400 $449
$1.3 $229 $243 $260 $278 $300 $325 $354 $390 $433 $487
$1.4 $247 $262 $280 $300 $323 $350 $381 $419 $466 $524
$1.5 $264 $281 $300 $321 $346 $375 $409 $449 $499 $562
$1.6 $282 $300 $320 $342 $369 $400 $436 $479 $533 $599
$1.7 $300 $318 $340 $364 $392 $424 $463 $509 $566 $637
$1.8 $317 $337 $360 $385 $415 $449 $490 $539 $599 $674
$1.9 $335 $356 $380 $407 $438 $474 $518 $569 $633 $712
$2.0 $353 $375 $400 $428 $461 $499 $545 $599 $666 $749
$2.1 $370 $393 $419 $449 $484 $524 $572 $629 $699 $787
$2.2 $388 $412 $439 $471 $507 $549 $599 $659 $732 $824
$2.3 $405 $431 $459 $492 $530 $574 $626 $689 $766 $861
$2.4 $423 $449 $479 $514 $553 $599 $654 $719 $799 $899
$2.5 $441 $468 $499 $535 $576 $624 $681 $749 $832 $936
$2.6 $458 $487 $519 $556 $599 $649 $708 $779 $866 $974
$2.7 $476 $506 $539 $578 $622 $674 $735 $809 $899 $1,011
$2.8 $494 $524 $559 $599 $645 $699 $763 $839 $932 $1,049
$2.9 $511 $543 $579 $621 $668 $724 $790 $869 $965 $1,086
$3.0 $529 $562 $599 $642 $691 $749 $817 $899 $999 $1,124

Note: There exists some confusion both inside and outside the water heating industry concerning various definitions of efficiency.
For example, recovery efficiency is a term often used by manufacturers is a measure of how much heat produced by the burner of
a commercial gas water heater is actually transferred to the water. Most gas water heaters have a recovery efficiency of approxi-
mately 80%. Recovery efficiency does not take into account heat lost to the atmosphere while the water heater is standing idle.
This is called standby heat loss and is approximately 2 1/2-5% of the energy stored in water per hour. Standby heat loss signifi-
cantly lowers the overall efficiency of gas water heaters. For example, a standard 50-gallon gas residential water heater will have
a recovery efficiency of approximately 75-80%, but the overall efficiency as measured by Department of Energy’s (DOE) standard-
ized test method produces an energy factor of approximately 55%. Energy factor as used by the Department of Energy and pub-
lished by the Gas Appliance Manufacturer’s Association (GAMA) is the result of a standardized test measuring the water heater’s
overall efficiency without taking into account the water heating system. The overall efficiency of producing and delivering hot water
to the consumer is not defined, measured, and quantified for official publication by the Department of Energy.

Therefore, when considering which efficiency category to use in the cost calculation, make sure the efficiency is based on the
appliance’s overall efficiency, not recovery efficiency. To better predict long-term efficiency associated with efficiency degradation
due to scale buildup inside a gas water heater, an even lower efficiency number should be considered.
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COST COMPARISON 1-A SIMPLIFIED APPROACH
(Table 3-Propane Gas Water Heater Operating Cost)

Standard Propane Gas Water Heater Operating Cost Based on DOE Test Procedure ($ Dollars)
By Energy Factor and Cost per Gallon of Propane
Cost/Gal. 0.85 0.80 0.75 0.70 0.65 0.60 0.55 0.50 0.45 0.40
$1.20 $232 $246 $262 $281 $303 $328 $358 $394 $437 $492
$1.25 $241 $256 $273 $293 $315 $342 $373 $410 $456 $513
$1.30 $251 $267 $284 $305 $328 $355 $388 $426 $474 $533
$1.35 $261 $277 $295 $316 $341 $369 $403 $443 $492 $554
$1.40 $270 $287 $306 $328 $353 $383 $418 $459 $510 $574
$1.45 $280 $297 $317 $340 $366 $396 $432 $476 $529 $595
$1.50 $289 $308 $328 $351 $379 $410 $447 $492 $547 $615
$1.55 $299 $318 $339 $363 $391 $424 $462 $508 $565 $636
$1.60 $309 $328 $350 $375 $404 $437 $477 $525 $583 $656
$1.65 $318 $338 $361 $387 $416 $451 $492 $541 $601 $677
$1.70 $328 $349 $372 $398 $429 $465 $507 $558 $620 $697
$1.75 $338 $359 $383 $410 $442 $478 $522 $574 $638 $718
$1.80 $347 $369 $394 $422 $454 $492 $537 $591 $656 $738
$1.85 $357 $379 $405 $434 $467 $506 $552 $607 $674 $759
$1.90 $367 $390 $416 $445 $479 $519 $567 $623 $693 $779
$1.95 $376 $400 $426 $457 $492 $533 $582 $640 $711 $800
$2.00 $386 $410 $437 $469 $505 $547 $596 $656 $729 $820
(Table 4-Break Even Calculation)
. Tankless 50-Gallon | 50-Gallon
Steps Gas Gas Electric Your Unit

1 | Purchase price of alternative water heater $1,500.00 $350.00 $250.00

2 | Purchase price of Seisco water heater $695.00 $695.00 $695.00

3 | Subtract line 2 from line 1. $805.00 $(345.00)] $(445.00)

4 | Installation cost of alternative water heater $1,000.00 $200.00 $250.00

5 | Installation cost of Seisco water heater $400.00 $400.00 $400.00

6 | Subtract line 5 from line 4. $600.00 $(200.00)] $(150.00)

7 | Total Incremental cost (Add lines 3 and 6)* $1,405.00 $(545.00)] $(595.00)

8 | Estimated annual operating cost of alternative $280.00 $466.00 $411.00

9 | Estimated annual operating cost of Seisco $313.00 $313.00 $313.00

10 | Subtract line 9 from line 8.** $33.00 $(153.00) $(98.00)

11 | Break even or payback in years*** 42.6 3.6 6.1****

Note: The tankless gas unit's operating cost is based on overall efficiency of 75%. The tank type gas units is based on an overall efficiency of
45%. *If number is positive, the alternative unit costs more to purchase and install. If negative, the Seisco costs more to purchase and install. **If
number is positive, Seisco costs more to operate than the alternative model. If negative, the alternative model costs more to operate than the

*kk

Seisco.

If line 10 is positive, this number represents the number of years it will take for the operating cost of the alternative unit to make up for

the extra cost of the unit and its installation. If this number is negative, it represents how many years it will take the Seisco to pay for itself based

on operating cost savings.
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Appendix

COMPETITIVE CROSS REFERENCES

240 Volt Models

Leakage Warranty 10 3 1 10%/5 Lifetime 10 N/A 10
Parts Warranty 1 3 1 1 Lifetime 1 N/A 1
Manufacturer EEMAX Stiebel-Eltron Chronomite Bosch SETS Niagra Hot Aqua | Seisco
kW Voltage Model Number
4 240 35 DHC3-1, DHC 4-2 RP7P N42 24,30,45 | RA-5
5 240 55 DHC 5-2 20 RP1P RA-5
5.5-7 240 55, 65 DHC 6-2 60 N-64 60,70 RA-7
7.2-9 240 75 DHC 10-2, DHC E-8 30 RP7P M075, M-85 RA-9
9.5-11 240 95 DHC E-10, DHC 10-2 40 RP1P 110 N-100 RA-11
11.5-14 240 Tempra 12 50 145 N-120 RA-14
15-18 240 144 RP17PT* | 165,180 RA-18
18.1-22 240 190 Tempra 20 220 RA-22
22.1-28.8 240 280 Tempra 24, Tempra 29 RP27PT* 240 RA-28
32-36 240 Tempra 36 RA-32
EEMax Chronomite
Prefixes . Inlet/outlet connections on the right, compression style.
. SP=Single point of use with 3/8” compression fittings on top, .5 gpm.
. EX=Flow controlled with 3/8” or 1/2” compression fittings on bottom, .5-2 gpm. Prefixes
. E=Instant temp, external temp. control
Suffixes . M=Microprocessor controlled, factor preset temperature (104°, 110° or 120°F)
. T=Thermostatic models, .5°F temperature accuracy, 1/2” fittings on bottom, tem- SR=.1 gpm flow rate (no suffix), instant flow, no temperature control
perature range of 100-145°F.
. P2=Parallel, flow controlled, 1.5-4 gpm Suffixes
. T2=Parallel with two thermostats, up to 180°F (normal 140°F), 1.5-4gpm
. T=Parallel with single thermostat, .8-4 gpm . DI-Deionized water application
. P3=Three-phase, triple module, 1.8-5 gpm . F=Fixed temperature, factory preset
. T3=Three-phase, triple module, up to 180°F, 1.8-5 gpm . L=Low flow,.5 gpm flow rate
. T2T=Three-phase, triple module, thermostatic, .7-4 gpm . R=Remote accessory
. TDR=External thermostatic control, digital readout, .5°F temp. accuracy, . S=Standard flow, 1 gpm
. TDI=De-ionized Water, thermostatic models
. SL=Add for 3/8” compression fitting on inlet/outlet SETS
Stiebel Eltron . Min. flow rate is .25 gpm
. Lifetime warranty on parts to original owner, $50 to transfer to next owner.
. Temperature control from 86-125°F on DHC-E and Tempra models . Operating range is 5-150 PSI, 40 PS| minimum recommended.
. DHC and DHC-E=point-of-use models . 3/4” inlet/outlet connections on bottom.
. Tempra=whole house models . Proof of installation by licensed plumber or electrician required for warranty.
. DHC and DHC-E=1/2" NPT water connections
. DHC=temperature varies with flow Niagra
. DHC-E=.45 gpm minimum
. DHC minimum flow rates: 3-1 & 3-2=.32, 4.2 & 4.3 & 5-2=.47, 8.2 & 10-2=.79 . 5 PSI minimum pressure, 150 PSI max.
. DHC 3-1, 3-2, and 4-2 models shipped with .5 gpm flow restrictors . .4 gpm to activate with .3 gpm to turn off
. Copper heating elements . 10-year warranty on casing, 1-year on parts
. Tempra minimum flow rates:12=.29, 20 & 24=.58, 29 & 36=.87 . Temperature does not automatically track flow rate.
. Bottom inlet/outlet connections on all models . 1/2” water connections on opposite sides
Bosch Hot Aqua
. Point-of-use models=10 psi min. pressure requirement, 5-year warranty on . Min. flow rate .3-.8 gallons, depending on model
chamber and elements, 1-year all other parts, minimum activation flow of .5-.75 . Suffix SI=unknown
gpm, claim 99% efficiency. . Top inlet/outlet water connections, 1/2” MNPT
. RP17PT and RP27PT=whole house models, all others are point-of-use . Incoloy heating element
. RP2P includes .5 gpm flow restrictor . Includes free installation kit
. Whole house models=dry-fire protected, built-in flow sensors ensures constant . Min. pressure is 25 psi

output temperature, RP17PT, not recommend where inlet water is below 60°F,
claim 90+% efficient with zero standby heat loss, 10-year warranty against
leaks, 1-year parts warranty, 3/4” MNPT water connections, electronic flow
switch, bottom inlet/outlet connections, and external temperature control knob

Note: Publication of this cross reference does not constitute an acknowledgement of the validity
of competitor’s performance or product characteristic claims. It is simply a reference as to
which Seisco model can be used in lieu of competitive models. Features and performance of
Seisco models may vary from the performance claims for competitive models. When in doubt,
consult with your Seisco sales representative.
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SEISCO ISA PATH PARTNER

(Partnership For Advancing Technologies in Houseing-
consiting of 13 agencies including HUD, the DOE, and
the EPA, assisted in product evaluation by the Research
Department of the National Association of Home Builders.)

January 2000-Seisco was featured as the water heating
technology of choice in PATH’s National Demonstration
Home.

January 2004-Seisco was selected as one of PATH’s top
10 technologies.

January 2006-Featured in NextGen Home at the Con-
sumer Electronics Show in Las Vegas, Nevada and at the
International Builder’s Show in Orlando, Florida (www.
nextgenhome.com).

January 2006-Seisco received a Certificate of Commen-
dation for leadership in home building innovation.

‘3‘3, ffl_f{fff/Jf//JJJJ/Jffl/J/JJJ/_JJJ/JJJ//JJ/JJJ//}JJ/JJJI/IJ }‘H‘i
s

On behalf of the Pannesship for Advancing Technology in Housing, we are pleased 1o offer this

Certificate of Commendation
to

SEISCO

in recognition of its leadership in |
We applaud your commitment o improving the comfon,
durability, and value of the American home.

Signed this 11 day of January, 2006
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EVALUATION PROJECTS

1. Solar Back Up-During the year 2000, the Seisco was
selected as the back up for solar water heating in the
UNITED STATES DEPARTMENT OF STATE, FORT
LAUDERDALE, FLORIDA REGIONAL CENTER
BUILDING, which is the STATE DEPARTMENT’S
SOLAR SHOWCASE. At the recommendation of
PATH and the NAHB Research Department, Seisco
is the back up for solar water heating in the presti-
gious “Armory Park Del. Sol: A Solar Community” at
the historic Armory Park in Tucson, Arizona.

2. Government and Other Evaluations-
3.

e AT&T Sponsored “Home of Tomorrow” - The
Seisco was featured at the State Fair of Texas in
October, 2000, in the AT&T sponsored “Home of
Tomorrow.”

e Tennessee Valley Authority - The Tennessee Valley
Authority, an agency of the Federal Government,
tested the SEISCO and confirmed that its perfor-
mance met the “manufacturer’s claims” and that the
SEISCO was 99.3% energy efficient and presented
its findings at the ASHRAE Conference in July, 1997.

« Bonneville Power - Like the TVA, Bonneville Power
Administration (BPA), an agency of the Federal Gov-
ernment, selected the SEISCO for its home of the
future, “NeXt” house in July, 1999.

* American Society of Heating, Refrigeration, and
Air-Conditioning Engineers - DuPont presented
SEISCO to the American Society of Heating, Refrig-
eration and Air-Conditioning Engineers (ASHRAE) in
Atlanta, Georgia, in 1996.

PATENTS & COMPLIANCE LISTINGS

U.S. Patents-One or more of the U.S. Patents below cov-
ers SEISCO and foreign Patents applications pending.

*  #6,246,831 issued June 12, 2001

*  #6,080,971 issued June 23, 2000

+ #5,866,880 issued February 2, 1999
*  #5,325,822 issued July, 1994

*  #5,216,743 issued June, 1993

In addition to the U.S. patents, there are many foreign
patents issued.

Compliance Listings-Instantaneous Water Heater Sys-
tem Listings with:

« UL/CUL 499/64, File #E118679 / Listed 78P8 (Water
Heating Equipment)

« UL 834/165, File #£232824 / Listed 8VA7 (Space
Heating Equipment)

*+ UL/CSA (Canada) — Listed 78P8

* HUD (Housing & Urban Development) - Approved for
use in Manufactured Housing, Ref: NFPA 70

* NEC (National Electrical Code)

*  NOM (Norma Official Mexicana
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REFERENCES & WHAT OTHERS ARE SAYING

TV - The Discovery Channel-The Discovery Channel’s
“Your New House” initially filmed in August, 1999, includ-
ed the SEISCO heater in a segment of their show. A new
segment featuring the Seisco was filmed in 2000 and is
currently airing.

Manufactured Housing Industry-SEISCO was first in-
troduced to the manufactured housing industry in Novem-
ber, 1998. After over three years of very difficult work,
Seisco was granted several special use provision excep-
tions under HUD’s Manufactured Housing Construction
and Safety Standard. These accomplishments provided
recognition to a tankless water heater as a viable whole
house water heater for HUD manufactured housing. The
most recent provision was granted August, 2000.

Trade Magazines & Articles-Miracles of Science: Seisco
was included in DuPont Magazine, “Miracles of Science”
issue in June, 1999. SEISCO has been featured in ar-
ticles in “Appliance Magazine,” “Appliance Manufacturer’s
Magazine,” “DuPont Magazine,” Edison Electric Institute’s
“Marketing Electricity Today.” And many more from 1997
to the present.

EXTRACTS FROM INDUSTRY PUBLICATIONS

Design New Magazine, p 43, April 7, 1997-Flow detec-
tion drives tankless water heater “Conroe, TX — A new
patented tankless water heater only heats water when
someone turns on a faucet.”

EEI-Marketing Electricity Today, V3, No. 4, April
97-Texas firm offers new type of tankless water heater
“Analysts who've tested the SEISCO® tankless water
heater say it can lower energy use significantly compared
to conventional gas or electric water heaters employing
storage tanks.”

Appliance Manufacturer, November 1996-A water
heater for the wall “Abundant, continuous hot water is
achieved through advanced mechanical and electrical de-
sign circuitry. One hundred-plus showers may be taken
in a row. ... Temperature control is very precise, within a
+ or — degree.”

Designfax, April 1997-Parts and space reduction pro-
vided by use of nylon resin... “In addition to providing an
unlimited supply of hot water to meet peak needs, lower
energy costs and space savings, the on-demand heater
mounts on the wall in a small cabinet.”

Technologies for Energy Management™ January
1997, p 11-Instantaneous electric water heater serves
whole house “...a patented control system provides for
continuous hot water, with variable energy input using
only the energy required to heat the water to the desired
temperature.”

Appliance, March 1997, p 78-No tanks necessary “...the
new unit underwent rigorous testing [by Bradley Consult-
ing Group] before its release...conditions employed in the
tests were much more severe than those encountered

in normal operations... The result: surface erosion of the
components... was less than the thickness of two typical
human hairs...mineral buildup was negligible and there
was no corrosion.”

Heating & Ventilating Review [U.K.], April 1997, p 29-
Water heater made in plastic. “The SEISCO heater has
been designed...to overcome capacity problems and has
a highly responsive electronic controller with dual back-
ups for key heat control functions.”

MH/RV Builders News, March/April 1997-Yes/no water
heater: unlimited hot water but no storage tank, “The
Seisco heater...uses a patented flow-sensing and vari-
able power-sharing technology to avoid capacity limita-
tions, minimum flow and pressure requirements, over-
heating of water and burnout of heating elements at low
flow rates or shutdown.”

Energy Design Update®, May 1997-Seisco tankless
electric water heater sets new standard “...the Seisco
control offers three additional advantages. First, it uses
electronic sensors to control the elements rather than
in-line flow switches and/or pressure diaphragms, which
have a notorious history of failing... Second, there are

no minimum pressure or flow requirements... Finally, the
Seisco control contains a separate (redundant) high-tem-
perature shutdown circuit that’s inherent in the control’s
design.”

PLASTICS NEWS, April 28, 1997-Zytel nylon finds use
in heating chamber “DuPont Co. polymers stand the heat
in on-demand water heaters made by Microtherm... The
SEISCO heater electrically heats water when needed,
eliminating the need for a bulky storage tank. It also cuts
down on heat losses from a tank while it is not in use.”

MICROTHERM
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CALCULATIONS AND OTHER INFORMATION

Electric

Gas

BTU

kW
8.33
AT
BTU

% Hot

% Cold

20T
oo

gpm
temp. rise
% Efficiency

Btu Output

WATER HEATING
Recovery GPH

(KW X 3413)/(8.33 X AT)

(BTU Input X Efficiency)/(8.33 X AT)

To find recovery in gallons/minute, divide by 60.

Req. Input
(Gals. X 8.33 X AT)/3413
(Gals X 8.33 X AT)/% Efficiency

kilowatt input

weight of one gallon of water

temperature rise

British Thermal Unit-the amount of energy it
takes to raise one pound of water one
degree F.

% Hot or Cold in A Mixture
(M-C)/(H-C)

(H-M)/(H-C)

Cold Water Temperature
Hot Water Temperature
Mixed Water Temperature

Miscellaneous

(kW X 6.83)/(temp. rise)

= (kW X 6.83)/gpm
= (GHP X 8.33 X AT)/Btu/Hr. Input

= GPH X 8.33 X AT

Water expands 4.34% when heated from 40°F to 212°F.

ELECTRICITY

Singe Phase Power

Watts = Amps X Volts
Amps = Watts/Volts
Volts = Watts/Amps

Three Phase Power
Amps = (kW X 1000)/(Volts X 1.732)
Volts = (kW X 1000)/(Amps X 1.732)
Watts = Amps X Volts X 1.732

GAS/OIL

Oil #1 Fuel=136,000 BTU/Gal.

Oil #2 Fuel=138,500 BTU/Gal.

Oil #3 Fuel=141,000 BTU/Gal.

Oil #5 Fuel=148,500 BTU/Gal.

Oil #6 Fuel=152,000 BTU/Gal.

Gas (natural)=1,000 to 1,100 BTU/ft®
Gas (manufactured)=500-550 BTU/ft?
Gas (propane)=2,570 BTU/ft?

Gas (propane)=21,600 BTU/Ib

Gas (propane)=91,000 BTU/Gal.
Gas (butane)=3,260 BTU/Ib

Gas (butane)=102,600/Gal

.~~~ o~~~

TEMPERATURE CONVERSIONS
Fahrenheit (F) to Centigrade(C)=(F-32) X .556

Centigrade (C) to Fahrenheit (F)=(C X 1.8) + 32

Copyright 2006 © Microtherm, Inc. All rights reserved. I
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More Usable Space

Reclaim space used for your current
water heater or enjoy an extra closet in
your new home. 5-14kW models are
only 10" W X 16" H X 6" D. 18-32KW
models are only 16" W X 16” H X 6" D.
Install your Seisco almost anywhere.

10-Year Limited Warranty* - Due to su-
perior construction, Seisco’s warranty
is 67% longer than a standard tank type
water heater’s 6-year warranty. Seisco’s
internal water passages are constructed
of a rugged DuPont® nylon and will last
more than twice the length of the warranty.

Microprocessor Controlled - With on-board
computer logic, Seisco’s microprocessor
provides accurate temperature control to
avoid uncomfortable temperature varia-
tions, self-diagnostics to make servicing
easy, a water leak detector to shut down the
water heater and sound an alert should a
leak occur, and power sharing to the heat-
ing elements to prolong heating element life.

Thermistor Temperature Sensing - Five im-
mersion temperature sensors, like those
commonly used in expensive commer-
cial water heaters, provide accurate read-
ings to the microprocessor control to fa-
cilitate extremely accurate temperature
control and to prevent sudden changes
in water temperature while you shower.

Endless Hot Water

Every member of the family can take a
shower one after the other without run-
ning out of hot water. Fill the bathtub
and have endless hot water to keep it
warm. Never run out of hot water again.
Switch to Seisco and end the worry!

PowerShare™ Technology - Seisco uses
only the power necessary to heat the
amount of water being used. Seisco’s
microprocessor uses electronic triacs to
adjust the amount of heat produced by
the heating elements from 1-100%. In fact,
most of the time, Seisco is operating well
below its maximum heating capacity. This
also helps prevent harmful scale buildup
and reduces heating element failures.

Lower Electric Bills

Seisco can save up to 25% on your wa-
ter heating bill! With an efficiency rating
of over 99%, Seisco is the perfect addi-
tion to your home. Seisco eliminates
expensive standby energy losses as-
sociated with tank type water heaters.

Flow Sensing Without A Switch -
Since Seisco senses water flow by
using very accurate electronic sen-
sors, the need for a mechanical flow
switch is eliminated. Flow switch fail-
ure is a common service issue associ-
ated with other tankless water heaters.

Standard Heating Elements - Seisco uses
heating elements like those found in stan-
dard tank type electric water heaters mak-
ing replacement simple, no special parts
to purchase and no special skills required.

Easy to Service - Although seldom re-
quired, cleanout plates on the bottom of
the Seisco allow quick easy access for
removing sediment or sand. Seisco’s
self-diagnostic control and an LED light
identify service issues through a series of
flashes. An audible beep can be used by
Microtherm’s customer service depart-
ment to diagnose issues over the phone

SEISC®

“The electrical energy savings
of the demand (Seisco) water heaters
with a parallel piping system
over the standard tank with a
tree-piping system (tank-tree system)
was 34% for the low-use home
and 14% for the hi-use home.”

—August 2003 report from the National Association of Home Builder’s Research Center based on data
developed through testing by the National Renewable Energy Laboratories NREL, (Seisco added)
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