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Designing from scratch:

Description: Many of the previous webinars have focused on adapting a
pellet boiler into an existing hydronic heating system. This webinar
describes an unfettered design development when a pellet boiler is
incorporated into new construction. Details that leverage low temperature
distribution systems, and optimal configuration of thermal storage for
providing space heating and domestic hot water.

Learning Objectives:
- See overall system as collection of subsystems

- Understand the important of low temperature heat emitters

- See different heat emitter options
- Learn how to incorporate domestic water heating

- Learn how to leverage outdoor reset control.

* Learn how to keep the system as simple as possible.
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What features are desirable in a new system?

Context: Residential or light commercial system supplied
by a pellet-fire boiler.

 Long burn cycles and long off-cycles

« High AT cycling range on thermal storage

- Ability to have several zones of heat distribution

* Providing as much thermal energy as possible from the pellet boiler

* Providing high efficiency automatic backup if pellet boiler is out of service
- Keeping piping and controls simple and repeatable

* Avoiding short cycling on auxiliary boiler

* Flexibility in auxiliary boiler fuel

 Minimizing mechanical room footprint
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Pellet boiler operation: The pellet boiler Is turned on

and off based solely on the temperatures in the uppe

and lower portions of the thermal storage tank.  gying check Vah,e\

Stage 1 contacts in (T152) controller:

contacts close at 128 °F, open at 132 °F

Stage 2 contacts in (T152) controller:

contact close at 165 °F, open at 175 °F

pellet boiler

These temperature allow a relative wide range
of tank temperature cycling, and maintain tank
hot enough to provide DHW at any time.
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Distribution system: Multiple zone of low temperature
radiant panel heating (floors, walls, ceilings).

Supply water temperature Supply water temperature at
regulated by a variable speed design load conditions no higher
injection pump - operated by than 120 °F. Even lower if
tekmar 356 controller - allows possible.

for full outdoor reset control.
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Distribution system: Examples of low temperature radiant panels
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Distribution system: Examples of low temperature radiant panels

Radiant ¢éiling

7/16" oriented strand board
batt insulation
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1/2" PEX-AL-PEX tubing, 8" spacing
6" aluminum heat transfer plates, 8" spacing

1/2" drywall
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7/16" oriented strand board
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where:
g = heat output of ceiling panel (Btu/hr/ft2)

a= 0.71 for ceiling applications, or 0.80 for wall applications
Twa = average water temperature in panel (°F)

Twom = room air temperature (°F)



Distribution system: individually controlled panel radiators.

Supply water temperature
regulated by a variable speed
injection pump - operated by
tekmar 356 controller - allows
for full outdoor reset control.

Supply water temperature at
design load conditions no higher
than 120 °F. Even lower if

possible.
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Domestic water heating subsystem:

External brazed plate SS heat exchanger
provides “on demand” domestic water heating
using heat from thermal storage tank.
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Domestic water heating subsystem:

Circulator between thermal
storage tank and heat
exchanger could even run
continuously from - for

example - 6AM to 11 PM

44 watt ECM circulator
running 17 hour per day,
using $0.13 electricity,
costs about 10¢ per day
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Auxiliary mod/con boiler subsystem:

Only heats upper portion of
thermal storage tank -which serves
as a buffer mass against a highly
zoned distribution system.

Can be used to heat domestic
water in summer when pellet

boiler is off. N

Thermal mass of tank provides
stability for domestic hot water

supply.
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Control wiring - assuming zone valves... ., %77, o
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Control logic & possible settings

Pellet boiler and loading unit
ON when upper tank sensor
drops to or below 128 °F

Pellet boiler and loading unit
OFF when lower tank sensor
increase to or above 175 °F

Aux boiler ON when upper
header temperature (S5)
drops to or below 120 °F

Aux boiler OFF when upper
header temperature (S5)
increases to or above 130 °F

Distribution system
operates on outdoor reset
control with supply
temperatures ranging from
80 to 110 °F

contacts in T152 stage 2 close (S4=165 °F)
contacts in T152 stage 2 open (S4=175 °F)

contacts in T152 stage 1 open (S3=132 °F) —\
contacts in T152 stage 1 close (S3=128 °F) —\

T356 target supply temperature at (S1) \ \\
190 \ :
I N S \..\.\---\\_ _____ Y 10 °F diff
170 X centered on
177 Siniinl Halil il Sl o SRS EEE e target
| \\ A
150 \
] \\\
A 4 °F diff
L 180 _:\::::::::1 centered on
9-/ 1 \ [ L target
)
% ol R
3 | //
qE> 90 \ o~
e
2 |
g 70

70 60 501,40 30 20 10 O -10

outdoor temperature (°F)
temp. for aux boiler ON (S5=120 °F)

— temp. @ aux boiler OFF (S5=130 °F)



This is the final RHNY webinar

There are PDF files of the past 22
webinars available for free
downloading under the RHNY Training
Opportunities section at:

hitps://

www.nyserda.ny.gov/All-
Programs/Programs/
Renewable-Heat-NY

Thank you for attending these
trainings, both webinars and face-
to-face, over the last several
years...

We hope the information provided will
better equip you to design and install
high quality biomass heating systems

QUESTIONS?
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