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1. GENERAL

The SmartPlate EV is an instantaneous water heater that satisfies diversified domestic hot water demands
and maintains accurate temperature control under varying loads without requiring domestic water
storage. These objectives are achieved using digital controls with feed-forward sensing and a fast-acting
electronic control valve.

The SmartPlate EV’s control valve regulates the primary energy source (boiler water) in the proper
proportion to satisfy the secondary (domestic water) load requirements. The SmartPlate transfers energy
between the boiler water and domestic water using a brazed plate double wall heat exchanger. Because
these plate heat exchangers are so efficient, they are capable of functioning effectively with as little as a
5°F approach temperature. This allows for a lower boiler water supply temperature and can increase
condensing boiler system efficiency.

The availability of boiler water at the proper flow and at a reasonably stable temperature (x10°F) are key
factors to the success of this design. The specifying engineer must consider what type of hydronic heating
system and boilers the SmartPlate will interface with in order to optimize system performance and
maximize boiler efficiency. Keep in mind that the boiler supply temperature to the SmartPlate must be at
least 5°F above the desired domestic hot water setting; hence the boilers supply temperature cannot be
reset below that point.

2. PURPOSE

The intent of this guide is to enable the specifying engineer applying SmartPlate to ensure acceptable
temperature control at the heater and minimize boiler cycling, thus avoiding associated loss in system
efficiency and physical wear and tear on the boiler.

3. BOILER BYPASS LINE

The SmartPlate EV has two boiler return connections: the boiler outlet and bypass line. The bypass line
diverts excess boiler water back to the system or the boiler. This ensures that the water passing through
the SmartPlate EV heat exchanger and leaving the boiler outlet is the lowest temperature possible. If using
adualinlet boiler, such as the Benchmark Platinum, this low temperature boiler water can be piped to
the lower inlet of a dual inlet boiler for greater efficiencies. Such applications can have efficiency gains up
to 6% depending on the upper to lower inlet flow rate ratios and return water temperature. For boilers
with a single inlet, the bypass line may be piped with the boiler return line. In applications with multiple
SmartPlates, a bypass may also be piped directly from the SmartPlate Supply header.

If using the SmartPlate EV's bypass line, consider the velocity limitations of the bypass line piping.

Other bypass line considerations:

e For plants with boiler water flow rates of up to 90 GPM (140 GPM for HF models), only one 2”
bypass line is required (2.5” for HF models).

¢ Multiple bypass lines may be manifolded together for plants with more than 90 GPM (140 GPM
for HF models); bypass may be either:

o One 2’ line is required for every 90 GPM of flow from the boilers (For HF models, one 2.5”
line for every 140GPM).

o Orasingle line from the SmartPlate EV's boiler water supply header with a balancing valve
back to the upper inlet or to a buffer tank where only a single boiler inlet is used.
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4. SYSTEM CATEGORIES

Most hydronic heating systems fit into one of two general application categories:
¢ Large volume systems with sufficient thermal mass and year-round loads to dampen out the peaks
and valleys associated with domestic water heating loads.

¢ Small volume systems with insufficient thermal mass and/or seasonal loads that do not dampen
out the peaks and valleys associated with domestic water heating loads.

If all SmartPlate EV(s) are installed in a 2-way valve configuration, a bypass line must be piped elsewhere
in the system to prevent the possibility of deadheading a pump.

Systems in the second category can induce excessive boiler cycling while working to meet the domestic
hot water demand. A properly designed system should not allow any single boiler to cycle more than 2-%
times per hour when domestic water heating is the only load, and cycle frequency should be much less
during the heating season.

4.1 Small Volume Systems

Many of today’s high efficiency systems incorporate small modular low-mass condensing boilers operating
with temperature differentials of 40°F or greater.

This design reduces the volume of water in the system and requires the boilers to be capable of
modulating quickly across a greater operating range to meet system load transitions. The higher the boiler
turndown, the more effective it will be at transitioning to meet load requirements without cycling.

AERCO boilers, which feature some of the highest turndown ratios in the industry, are well suited for such
applications. However, no boailer is capable of matching the speed and diversity of instantaneous domestic
load demands without cycling and lowering overall system efficiency as a result of cycling.

In most cases, some thermal mass must be added as a buffer to dampen fast transitions and minimize
boiler cycling, which occurs either during zero loads or during low load conditions in which the only load
is generated by recirculation piping losses.

AERCO has provided your local sales representative with two sizing programs to calculate the thermal
buffer tank volume required to reduce boiler cycling: one for use with AERCO boilers, and another for use
with non-AERCO boilers.

The AERCO boiler buffer tank sizing program requires the following inputs:
e AERCO boiler model number.
e Quantity of boilers.
o Boiler maximum supply temperature to SmartPlate EV.
o SmartPlate EV setpoint temperature.
e SmartPlate EV model number.
¢ Quantity of SmartPlates.
o Domestic hot water building design load.

¢ Building or application type. Choices include: elementary school, high school, hospital, hotel,
laundry, process, office building, prison, residential apartment, restaurant, university building,
and university dorm.

e Pipe diameter and length to calculate piping volume.

e  Minimum flow per AERCO boiler.
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The buffer tank should be vertical to promote natural stratification. Benchmarks can be installed with a
two-port or a four-port buffer tank. For the two-port buffer tank, the boiler water return from the
SmartPlates should be located in the lower quarter of the tank and the outlet to the boilers should be

located
The hot
quarter

in the upper quarter of the tank. Modulex boilers should be installed with a 4-port buffer tank.
water inlet from the Modulex boilers and outlet to the system loop should be located in the upper
of the tank, and the boiler water return from the system and to the boilers should be located in

the lower quarter of the tank.

The non-AERCO boiler buffer tank sizing program will require the following inputs:

Boiler model.

Water volume contained in a single boiler.

Quantity of boilers.

Boiler primary loop flow rate.

Boiler maximum supply temperature to SmartPlate EV.
Boiler minimum input.

Boiler maximum input.

Boiler full fire efficiency.

Boiler type. Choices include: condensing firetube, condensing cast aluminum, scotch marine,
watertube, and other.

SmartPlate EV setpoint temperature.
SmartPlate EV model number.

Quantity of SmartPlates.

Domestic hot water building design load.

Building or application type. Choices include: elementary school, high school, hospital, hotel,
laundry, process, office building, prison, residential apartment, restaurant, university building,
and university dorm.

Pipe diameter and length (to calculate piping volume).

Minimum flow per boiler - per the boiler manufacturer’'s recommendation.

The SmartPlate system should be piped as a zone of the heating system utilizing non-AERCO low mass

boilers,

as shown in Figure 1, below.
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WATER HEATE SD-A-1206 rev B
NOTES:

1. REFER TO SMARTPLATE EV APPLICATIONS GUICE FOR BUFFER TANK SIZING.
2, REFER TO SMARTPLATE EV INSTALLATION DRAWINGS FOR RECOMMENDED DOMESTIC FIPING INSTALLATION.

SD—-A-1198
SD—A—1199
SD-A-1200
SD—A—-1201

SD—-A—-1202
S0-A-1203

3. ONE OR MULTIFLE EBYPASS LINES MAY BE REQUIRED. BYPFASS PIFING AND |ISOLATION VALVE TO BE FIELD
SUPFLIED. SEE APPLICATION GUIDE FOR REFERENCE.

Figure 1: 4-Port Buffer Tank and SmartPlate Multiple Units with Boiler Side Buffer Tank as aZone
(This figure depicts boiler water piping only)
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4.2 Large Volume Systems

To minimize boiler cycling, sufficient thermal mass must exist in the piping between the boiler and the
SmartPlate EV, in each individual boiler, or in both. Sufficient boiler water flow at specified temperature
must be provided for the SmartPlate EV to meet variable potable water load demand. The location of the
SmartPlate EV heater relative to the boiler is also important; the required thermal mass must be between
the boiler and the SmartPlate.

BOILER
WATER OQUT
BOILER
WATER IN f

'

=

COLD WATER IN

rd HOUSE RECIRCULATION
(WHEN EMPLOYED)

TEMP. GAUGE —

HOT WATER OUT “*

BOILER WATER
BYPASS

RELIEF VALVE
(NOTE 3)

SD-A-1198 rev A

NOTES:

1. FOR ACTUAL SIZES AND LOCATIONS OF PIPING AND OTHER CONNECTIONS TO THE HEATER, SEE DIMENSIONAL
DRAWING AP—A—1055.

2. REDUCERS, ON THE WATER INLET SIDE, SHOULD BE LOCATED ADJACENT TO THE HEATER. EXPANSION FITTINGS,
ON THE WATER INLET SIDE, SHOULD BE LOCATED AS FAR AS PCSSIBLE FROM THE HEATER.

3. RELIEF VALVE DISCHARGE SHOULD BE PIPED TO THE NEAREST FLOOR DRAIN. WHEN NO FLOOR DRAIN IS
AVAILABLE, THE RELIEF VALVE DISCHARGE SHOULD BE PIPED VERTICALLY TO A HEIGHT 18" ABOVE THE FLOOR.

Figure 2: Single SmartPlate EV Heater

Large conventional boilers can contain anywhere from a few hundred to a few thousand gallons of water.
In this scenario, the boiler and piping water volumes alone are typically (but not always) sufficient to
ensure minimal boiler cycling and smooth operation of the SmartPlate EV. When this is the case, the
SmartPlate EV could be installed without a buffer tank.

However, designers should always contact their local AERCO sales representative to perform the thermal
buffer tank calculation discussed in the next section and confirm that sufficient thermal mass already
exists in the system.
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BOILER WATER
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(NOTE 5)

RELIEF VALVE
(NOTE 3)

SD-A-1199 rev B

NOTES:

1. FOR ACTUAL SIZES AND LOCATIONS OF PIPING AND OTHER DETAILS, SEE DIMENSIONAL DRAWING AP—A—1055.

2. REDUCERS, CON THE WATER INLET SIDE, SHOULD BE LOCATED ADJACENT TO THE HEATER. EXPANSION FITTINGS,
ON THE WATER INLET SIDE, SHOULD BE LOCATED AS FAR AS POSSIBLE FROM THE HEATER.

3. RELIEF VALVE DISCHARGE SHOULD BE PIPED TO 6"-12" ABOVE THE NEAREST FLOOR DRAIN. WHEN NO FLOOR
DRAIN IS AVAILABLE, THE RELIEF VALVE DISCHARGE SHOULD BE PIPED VERTICALLY TO A HEIGHT 18" ABOVE THE

FLOGCR.
4, HEATERS SHOULD BE PIPED REVERSE RETURN OR BALANCING DEVICES ON THE OUTLETS SHOULD BE EMPLOYED.
5. ONE OR MULTIPLE BYPASS LINES MAY BE REQUIRED. BYPASS PIPING AND ISOLATION VALVE TO BE FIELD
SUPPLIED. SEE APPLICATION GUIDE FOR REFERENCE.

Figure 3: Multiple SmartPlate EV Heaters in Parallel

Large conventional boilers are not designed to condense; hence they cannot tolerate return water
temperatures below 140°F. The average boiler return water temperature from the SmartPlate EV will be
well below 140°F due to the efficient design of the plate heat exchanger.

In order to protect a conventional boiler, the system designer must engineer a bypass line to ensure that
the return water temperature to the non-condensing boiler never drops below 140°F.
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5. BUILDING RECIRCULATION

For best temperature control, a minimum flow rate though the SmartPlate EV is recommended. The
suggested minimum flow rate is 6 GPM for the SmartPlate EV30, 40, and 60, and 10 GPM for the
SmartPlate EV90,140, 140 HF, and 200 HF. In most commercial applications, this will be accomplished with
a building recirculation pump.

6. COMBINATION PLANT PIPING

A space heating and domestic hot water combination system should be piped in one of three
arrangements, depending on your system design requirements and the AERCO boiler specified.

¢ Figure 4 shows the SmartPlate EV heaters, piped with Benchmark boilers as a separate zone from
the space heating system. In this arrangement, the system pump supplies the space heating load
and the DHW pump supplies the SmartPlates. A single boiler water setpoint is supplied to
SmartPlate EV heaters and the space heating system.

¢ Figure 5 shows the SmartPlate EV heaters, piped with Benchmark boilers as a separate zone from
the space heating system. In this arrangement, the system pump supplies the space heating load
and the DHW pump supplies the SmartPlates. A swing valve separates space heating boilers from
the DHW boilers. The normally closed swing valve separates the DHW boiler from the space
heating plant, thus allowing for each application to have a unique boiler water setpoint.

o Figure 6 shows the SmartPlate EV heaters, piped with Benchmark boilers as a separate zone from
the space heating system. In this arrangement, the system pump supplies the space heating load
and the DHW pump supplies the SmartPlates. Two swing valves separate the DHW boiler from
the space heating plant, thus allowing for each application to have a unique boiler water setpoint.
In between the two swing valves is a swing boiler, which can switch between DHW and space
heating plants if one plant requires additional capacity. The swing boiler is typically configured to
normally support space heating and switchover to DHW during high domestic demands.

e Figure 7 shows the SmartPlate EV heaters, piped with Benchmark boilers in a primary-secondary
system. In this arrangement, each boiler has its own pump. Two swing valves separate the DHW
boiler from the space heating plant, thus allowing for each application to have a unique boiler
water setpoint. In between the two swing valves is a swing boiler that can switch between DHW
and space heating plants if one plant requires additional capacity. The swing boiler is typically
configured to normally support space heating and switch over to DHW during high domestic
demands.

TAG-0094_B -« 3/24/2025 Technical Support ® (800) 526-0288 ® Mon-Fri, 8 am - 5 pm EST Page 8 of 14



SmartPlate EV QHERCU

Application Guide A WATTS Brand

Legend

MOV — Motorized Isolation Valve
DWH — SmartPlate EV

S-1— Header Temperature Sensor
AS-1 - Air Separator

ET-1 — Expansion Tank

P-1 —System Pump

P-2 — SmartPlate Pump

BT-1 — Buffer Tank

TS — Outdoor Air Temperature Sensor

BAS — Building Automation System Sé

. =
n

BAS =

2-10ft.

ET-1

MOV-2
MOV-3

|

Bypass Line

BT-1

Figure 4: SmartPlate EV Heaters and Space Heating Zones, One Temperature Plant
(This figure depicts boiler water piping only)
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SWING | COMBINATION 83 - DHW
VALVE 1 SYSTEM PUMP PRIORITY
Heatlng + DHW CONSTANT
loads present CLOSE O SETPOINT
Heatlng load present
(=100%): CLOSE OFF STANDBY
Legend NO DHW
Heating |oad present
B-1— DHW Priority Boiler (B1 igznzwn%): OPEN OFF HEATING MODE
B-2, 3 — 5H Priority boiler Heating Ioa_d pregar_ﬂ CONSTANT
DWH-1, 2 — SmartPlate EV (B1 & B2 =100%); CLOSE ON SETPOINT
MOV-1, 2, 3 — Motorized Isolation Valve DHW present

MOV-4 — Swing Valve

5-1 — Header Temperature Sensor
S-2 — DHW Temperature Sensor

AS-1 — Air Separator

ET-1 — Expansion Tank

P-1 — System Pump

P-2 — SmartPlate Pump

BT-1 — Buffer Tank

TS — Outdoor Air Temperature Sensor
BAS — Building Automation System

2-10f

Figure 5: SmartPlate EV Heaters and Space Heating Zones, One Swing Valve Plant

(This figure depicts boiler water piping only)
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SWING SWING . o
VALVE 1 | VALVE 2 DHW PUMP BZ - BLDG [SWING) B3 - DHW
Heating + DHW CONSTANT
loads present CLOSE OPEN ON HEATING MODE SETPOINT
Heallng load present
{=100%); CLOSE OPEN QOFF HEATING MODE STANDBY
NO DHW
Heatlng load present
Legend (61 & B2 =100%): QOPEN OPEN COFF HEATING MODE | HEATING MODE
NQ DHW
L. i Heatlng load present
B-1— DHW Priority Boiler (B1&B2=100%) | CLOSE | OPEN oN HEATING Mope | GRNSTANT
B-2, 3 — 5H Priority boiler DHW presant
DWH-1, 2 — SmartPlate EV Heatlng present;
! COMSTANT CONSTANT
MOV-1, 2, 3 — Motorized Isolation Valve DHW present OPEN CLOSE ON
(B3 = 90%, =10 min.) SETPOINT SETPOINT 2-108
SV-1, 2 — Swing Valve : - ]l
5-1 — Header Temperature Sensor
S-2 — DHW Temperature Sensor
AS-1 — Air Separator Sv-2 Sv-1 51
ET-1— Expansion Tank & &: Q
P-1— System Pump 1|
P-2 — SmartPlate Pump - ~ o
BT-1 — Buffer Tank 15 > > oY/ >
(=] [=] 6
TS — Outdoor Air Temperature Sensor BAS = .X = o = .X
BAS — Building Automation System

Figure 6: SmartPlate EV Heaters and Space Heating Zones, Two Swing Valve Plant

(This figure depicts boiler water piping only)
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Legend oINS | VNS | owPume  [B2-BLoG (swiNG) | B3- DHW
Heating + DHW CONSTANT

B-1— DHW Priority Boiler loads present CLOSE OPEN (=] HEATING MODE SETPOINT

B-2 — Swine boiler Heatlng load present

- g {=100%); CLOSE OPEN OFF HEATING MODE STANDBY

B-3 — SH Priority boiler NO DHW

DWH-1, 2 — SmartPlate EV Heating load present

P-1.2. 3 — Boiler P (B1 & B2 = 100%): QPEN OPEN OFF HEATING MODE | HEATING MODE

-1, 2, oiler Pump NO DHW

SV-1, 2 — Swing Valve Heatlng load present CONSTANT

S-1— Header Temperature Sensor (B1 & B2=100%) | CLOSE | OPEN ON HEATING MODE SETROINT

5-2 — DHW Temperature Sensor HE;::;’::::;[_

H5-1— Hy'draulic Separator DHW present QOPEN CLOSE ON CONSTANT CONSTANT

AS-1— Air Separator (B3 = 90%, >10 min.) SETPOINT SETPOINT

ET-1 — Expansion Tank

P-4 — System Pump

P-5 — SmartPlate Pump

BT-1 — Buffer Tank

TS — Outdoor Air Temperature Sensor w2 V-1

BAS — Building Automation System

Note 1 — Pipe segment must be sized for % & )

flow of P-1+ P-2 + P-5.

é
é

-
| 20

Bypas: line

B-2

Figure 7: SmartPlate EV Heaters and Space Heating Zones, Two Swing Valve Plant, Primary-Secondary Piping
(This figure depicts boiler water piping only)
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For certain applications that have a very large instantaneous demand for a short period of time
followed by a period with little or no demand until the next cycle, it may be desirable to install a
smaller sized (economical) SmartPlate with a storage tank.

For storage tank sizing, please consult your local AERCO representative.

SIZE INLET FOR TEMP. GAUGE

FLOW < 2 FT/SEC

TEMP. GAUGE STORAGE TANK

HOT
PRESSURE WATER OUT
RELIEF

VALVE

STRATIFIED HOT WATER

DISPERSION TUBE
BOILER
~ WATER OUT
TEMP. SWITCH
(SEE NOTE 4) EXPANSION
TANK
BOLER STRAINER COLD
WATER IN f
BQ”QE’;AE(STER WATER IN
(NOTE 6) BALANCING VALVE
FLOW
RELIEF VALVE INDICATOR
(NOTE 3)
HOUSE RECIRCULATION
(WHEN EMPLOYED)
NOTES:
1. FOR ACTUAL SIZES AND LOCATIONS OF PIPING AND OTHER DETAILS, SEE DIMENSIONAL DRAWING AP—A—1055.
2. REDUCERS, CN THE WATER INLET SIDE, SHOULD BE LOCATED ADJACENT TO THE HEATER. EXPANSION FITTINGS, @Emﬂ' 100 ORMANI DRIVE BLAUVELT, NY 10913
ON THE WATER INLET SIDE, SHOULD BE LOCATED AS FAR AS POSSIBLE FROM THE HEATER. AN S roocom
3. RELIEF VALVE DISCHARGE SHOULD BE PIPED TO 6"-12" ABOVE THE NEAREST FLOOR DRAIN. WHEN NO FLOOR SMARTPLATE EV 150,300 PSl
DRAIN IS AVAILABLE, THE RELIEF VALVE DISCHARGE SHOULD BE PIPED VERTICALLY TO A HEIGHT 18" ABOVE THE WATER TO WATER HEAT EXCHANGER
FLOOR. MULTIPLE UNIT W/ STRATIFIED TANK
4, TAP FOR AQUASTAT OR TEMPERATURE SWITCH. SWITCH WILL TURN PUMP ON AND OFF.
5. HEATERS SHOULD BE PIPED REVERSE RETURN OR BALANCING DEVICES ON THE OUTLETS SHOULD BE EMPLOYED. |DWN.BY_K.S. DATEQZ1420 REV.
6. ONE OR MULTIPLE BYPASS LINES MAY BE REQUIRED. BYPASS PIPING AND ISOLATION VALVE TO BE FIELD Sche N-siZE—4 1 SD-A-1201] B
SUPPLIED. SEE APPLICATION GUIDE FOR REFERENCE. RV DATE S~ 00725

Figure 8: Two SmartPlate Units with Stratified Storage Tank

(This figure depicts domestic water piping only)
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