
Hydronic Heating for 
MicroHouse 4

Test-Driven Requirements

https://docs.google.com/a/opensourceecology.org/presentation/d/178h3umpGReoIpy-w0B-En3vlTMTmPc5Y-KCJOsHSPI8/edit#slide=id.g3b73a8ca6_0145
https://docs.google.com/a/opensourceecology.org/presentation/d/178h3umpGReoIpy-w0B-En3vlTMTmPc5Y-KCJOsHSPI8/edit#slide=id.g3b73a8ca6_0145


Requirements
● Integration with on-demand heater and existing 50 psi water pressure 

system (municipal water). This possibility has been vetted by Tech 
Support from Glenwood 7020
○ Sidearm heat exchanger and hot water tank - installed later in 

bathroom from existing hydronic line tee-in
● Heated water to radiators and in-ground heat at 15 PSI, 180F
● Heat balancing of radiators and hydronics principles:

○ Equivalent distance for all parallel circuits
■ 4 Zones at 250 ft each

○ Parallel radiator and in-ground system
○ 100k BTU stove, and sized for 100k BTU output

■ System balancing - via 50/50 divider valve?
○ Allow Buderus radiators to be turned off

■ Circuit starts at S side, 30k BTU from Buderus radiators can 
be turned off,  diverted fully to in-ground heating



● Use in-ground heating system
○ Menards system sourcing

● Use Buderus radiators
○ Design Manual - Buderus Panel Radiators

● Glenwood 7020 - 100k BTU
● System design - documentation from Woodstoves.net
● Inspiration - Drake’s Landing Alberta - year-round heat storage
● Future Work - 

○ Side Arm Heat Exchanger
○ Large mass heat storage - Ben Nusz, MSTC, Wisconsin
○ Solar concentrator install
○ Charcoal gas generation

Components and System Design

● 1200 sf house, 140’ perimeter
● Need: Need 40 BTU/sf of house - or 50k btu/1200sf.

○ BTU to KW conversion
● Total 140’ perimeter of house, including 4 doors

○ 51 foot length on North side of house, 36 for South, 54 for E and W
● Suggested design: parallel circuit for in-ground and hydronic radiators
● Baseboard radiators - 300-500 BTU/ft of radiator. Buderus - 2000BTU/ft of radiator
● Cost - 

○ Baseboard: $25/1000 BTU from Lowes
○ Buderus: $50/1000 BTU for larger radiator

Hydronic System Calculations

https://www.google.com/search?q=budus&source=lnms&tbm=isch&sa=X&ei=B0b-U8SiHY_c8gGas4HgBA&ved=0CAgQ_AUoAQ&biw=1016&bih=920#q=buderus+radiator&spell=1&tbm=isch
http://www.buderus.us/files/201003040246150.Panel_radiator_design_manual_12.2009.pdf
http://woodstoves.net/glenwood-heaters/the-glenwood-7020-automatic-multi-fuel-boiler.htm
http://woodstoves.net/glenwood-heaters/the-glenwood-7020-automatic-multi-fuel-boiler.htm
http://woodstoves.net/blog/wood-heating.htm
http://www.dlsc.ca/
http://www.rapidtables.com/convert/power/BTU_to_Watt.htm
http://www.rapidtables.com/convert/power/BTU_to_Watt.htm
http://www.lowes.com/pd_62521-33978-HB-750-A8_0__?productId=3134801
http://www.lowes.com/ProductDisplay?partNumber=62521-33978-HB-750-A8&langId=-1&storeId=10151&productId=3134801&catalogId=10051&cmRelshp=rel&rel=nofollow&cId=PDIO1
http://ecomfort.com/model-22-11500-btu-output-panel-radiator-24-h-x-59-w-x-4-d-hydronic-93704.html


Hydronic System Concept - v3
In-ground heating included

Glenwood 7020 - 
100kBTU

53 foot length on North side of house

utility room - 
no need for 
radiators

Buderus 
12kBTU

Buderus 
12kBTU

door

door

door

do
or

13 foot wall length

13 foot w
all

40 foot wall length

● Use ¾” pex 
● Going up to each Buderus: elbow

4’ baseboard4’ baseboard

line under door runs in utility channel

N

● Strategy: use [2] 4-foot baseboard radiators on side of 
door 

http://woodstoves.net/glenwood-heaters/the-glenwood-7020-automatic-multi-fuel-boiler.htm
http://www.supplyhouse.com/Buderus-3-22071-Model-22-20-x-71-Hydronic-Panel-Radiator
http://www.supplyhouse.com/Buderus-3-22071-Model-22-20-x-71-Hydronic-Panel-Radiator
http://www.supplyhouse.com/Buderus-3-22071-Model-22-20-x-71-Hydronic-Panel-Radiator
http://www.supplyhouse.com/Buderus-3-22071-Model-22-20-x-71-Hydronic-Panel-Radiator
http://www.supplyhouse.com/Buderus-3-22071-Model-22-20-x-71-Hydronic-Panel-Radiator
http://www.supplyhouse.com/Buderus-3-22071-Model-22-20-x-71-Hydronic-Panel-Radiator
http://www.supplyhouse.com/Buderus-3-22071-Model-22-20-x-71-Hydronic-Panel-Radiator
http://www.supplyhouse.com/Buderus-3-22071-Model-22-20-x-71-Hydronic-Panel-Radiator
http://www.menards.com/main/plumbing/rough-plumbing/pipe-tubing-fittings/pipe/dura-pex-pipes/np65-3-4-x-25-length-terra-cotta-pipe/p-1390707-c-8567.htm
http://www.menards.com/main/p-2283805-c-9381.htm
http://www.lowes.com/ProductDisplay?partNumber=62539-33978-HB-4-A&langId=-1&storeId=10151&productId=3134803&catalogId=10051&cmRelshp=req&rel=nofollow&cId=PDIO1


Utility Channel - Perimeter of House for Hydronic Line
Updates: do it on one side of house only, on MH1 side for water connection.  
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● Start with gravel base - fill in so that the finished 
floor is even with top of foundation stem wall

● Stem wall is 9” tall
● 2” gravel level
● 6 mil poly 
● 2” EPS Insulation
● 1” Sand
● Radiant barrier
● 4 x 8 rebar mesh - for tying down hydronic 

tubing foundation
● ½” Pex tubing
● 1” sand
● 2.5” brick

Floor Preparation for Hydronics

stem wall

gravel

2” additional gravel
6 mil poly

2.5” brick 2.5” brick

rebar mesh
3” sand on top of PEX tubing depends on wood floor contingency

radiant barrier

2” EPS Insulation

.5” left on top if use brick, 
-.5 if we use 2x4s

Contingency plan: if we are not capable of pressing bricks, then we need to frame the floor in using 
precision fit via ‘plywood edge ruler’ with pre-cut plywood sheets

Finish interior stucco 2” below 
stem wall

poly

http://www.menards.com/main/building-materials/insulation/multipurpose/4-x-125-radiant-barrier/p-1993951-c-5778.htm
http://www.menards.com/main/building-materials/insulation/multipurpose/4-x-125-radiant-barrier/p-1993951-c-5778.htm


PLAN B:
● Do brick sections in 

Utility Room and 
Office, starting with 
Office

● Fill in rest with 
framing and wood 
floor

PLAN C:
● All wood framed 

floor

CEB Floor Contingency Plan

8x8 framed 
floor section - 
2x4s sitting on 
level ground.

51’x15’ 
space

8’x6.5’ 
framed floor 

section 

[6]

[6]

Brick

utility 
channel

         Brick

8’x2x5’

8’x2x5’

(one piece has cutout 
of 3.5’x6.5’ for stove 
cement slab)

[1]

[1]51’x15’ 
space

2

1



Reflectix 4' x 25' Radiant 
Barrier - need 7 rolls to 
cover 40x15 = 600 sf

Reflectix 4' x 25' Reflective Foil 
Insulation
Model Number: BP48025  |  
Menards® SKU: 1613577

Sale Price: $30.99 

Associated search items

4 x 8 Rebar Mesh - need 
20 sheets for 40’x15’ 

 Mazel 4' x 8' Remesh - 10-
gauge
Model Number: 1831016  |  
Menards® SKU: 1831016
Sale Price: $6.99 

Associated search items

6 Mil poly - 50x20 is all 
they had in stock; 16’ 
width would be optimal. 1 
roll.

Polar Plastics 6-Mil Black Poly 
All-Purpose Plastic Sheeting - 
6' x 100' Roll
Model Number: 5680295  |  
Menards® SKU: 5680295
Variation: Black

$29.77

Associated search items

2” EPS aged foam 
insulation - need 26 for 
52x15 - get 19 sheets, 
we have 7

2" Aged EPS form for EIFS 
use
Model Number: 1632007  |  
Menards® SKU: 1632007
$29.69

Associated search items

Parts

http://www.menards.com/main/building-materials/insulation/multipurpose/4-x-25-reflective-foil-insulation/p-136971-c-5778.htm
http://www.menards.com/main/building-materials/insulation/multipurpose/4-x-25-reflective-foil-insulation/p-136971-c-5778.htm
http://www.menards.com/main/building-materials/insulation/multipurpose/4-x-25-reflective-foil-insulation/p-136971-c-5778.htm
http://www.menards.com/main/search.html?search=radiant+barrier
http://www.menards.com/main/search.html?search=radiant+barrier
http://www.menards.com/main/building-materials/concrete-cement-masonry/rebar-remesh/4-x-8-remesh/p-1479880-c-12502.htm
http://www.menards.com/main/search.html?search=rebar+mesh
http://www.menards.com/main/search.html?search=rebar+mesh
http://www.menards.com/main/paint/drop-cloths-plastic-sheeting/poly-film/polar-plastics-6-mil-clear-poly-reinforced-plastic-sheeting-20-x-50-roll/p-1497092-c-8188.htm
http://www.menards.com/main/search.html?search=6+mil
http://www.menards.com/main/search.html?search=6+mil
http://www.menards.com/main/building-materials/insulation/panels/2-x-4-x-8-r10-foamular-150-rigid-foam-insulation/p-1384815-c-5779.htm
http://www.menards.com/main/building-materials/insulation/panels/2-x-4-x-8-r10-foamular-150-rigid-foam-insulation/p-1384815-c-5779.htm
http://www.menards.com/main/building-materials/insulation/panels/2-x-4-x-8-r10-foamular-150-rigid-foam-insulation/p-1384815-c-5779.htm
http://www.menards.com/main/search.html?search=eps+foam
http://www.menards.com/main/search.html?search=eps+foam


Stove Connection Detail -ComponentsMAIN COMPONENTS

1. Water Fill Line
2. Expansion Tank #15 - 26 Gal. Max.
3. [2] Taco 007 Circulating Water Pump (110 volt)

a. Link
4. 1" Sw. Mixing ValveTaco 5000 Ser
5. Air Purge - 1" FPT - Air Purge (Does not 

includeAutovent)
6. TACO Single Zone Switching Relay
7. Taco 1"- 3 Way Zone Valve
8. 1" AIR Purger to pull air from system
9. 1/2" NPT Pressure Reducing Valve

10. Temperature Sensor
11. [2] Temperature Pressure Gauge
12. Temperature sensor turns pump on and off
13. 3/4" x 300' - O2 Barrier HeatLink® UV Stabilized PEX 

pipe
14. [2] Baseboard heaters (ordered)
15.

FROM WOODY
1. 1" Pump Flange- 1" Ball Valve x 1" Female Sweat
2. [2] 1" Pump Flange- 1" Ball Valve x 1" Female Sweat
3. Autoevent
4. 3/4" Boiler Drain- Iron Pipe
5. 1" Check Valve Butterfly
6. Boiler Treatment - 5 Gallons
7. [2] 1 1/2" x 1 1/4" Black Reducer
8. PH Test Kit ( 50 Strips per Pack )
9. [2] 2 Loop SS Manifold with Flow Meter Balancing 

Supply and Z.V. Return
10. 3/4" Pipe to Manifold connector with nut
11. AQUA PURE Head and Filter Anti Scale and Corrosion 

Filter
12. [2] BUDERUS Flow Setter 0133G7482 w/Red Cap. - 2
13. [2] BUDERUS Oventop Radiator Sonsor Head 

Thermostat. -2
14. [4] BUDERUS Radiator Compression Fitting PEX 3/4" 

US - 4 of them

Glenwood 7020 
Stove

pu
mp

pump mounted with stiff connection on 1.5” 
pipe, reduced to 1”?  inlet of pump

1” to ¾” 
bushing

¾” pipe 
to PEX 
barb

Safety
Aquastat

water 
supply 
line, 50 
PSI, ½” 
pex

return water, 
15 PSI, 140F

½” PEX 
barb to 
¾” FPT

Tempera
ture 

Sensor

120V power to pump
FITTINGS

1. Buderus compression fitting
2.

note: this is prior to panelizing all the 

hydronic components on a panel, which is 

more consistent with a modular approach.

http://www.taco-hvac.com/products/water_circulation_pumps__circulators/wet_rotor_circulators/00_cartridge_circulators/007.html
http://www.taco-hvac.com/products/water_circulation_pumps__circulators/wet_rotor_circulators/00_cartridge_circulators/007.html
http://www.lowes.com/pd_62416-33978-HB-750-A4_0__?Ntt=+62416&UserSearch=+62416&productId=3134793&rpp=32
http://woodstoves.net/glenwood-heaters/the-glenwood-7020-automatic-multi-fuel-boiler.htm
http://woodstoves.net/glenwood-heaters/the-glenwood-7020-automatic-multi-fuel-boiler.htm
http://woodstoves.net/glenwood-heaters/the-glenwood-7020-automatic-multi-fuel-boiler.htm
http://woodstoves.net/glenwood-heaters/the-glenwood-7020-automatic-multi-fuel-boiler.htm
http://www.menards.com/main/p-2284665-c-9381.htm
http://www.menards.com/main/p-2284665-c-9381.htm
http://www.menards.com/main/p-2273112-c-9381.htm
http://www.menards.com/main/p-2273112-c-9381.htm
http://www.menards.com/main/p-2273112-c-9381.htm
http://www.menards.com/main/p-2273112-c-9381.htm
http://www.menards.com/main/p-2273112-c-9381.htm
http://www.menards.com/main/p-2273112-c-9381.htm
http://www.supplyhouse.com/Buderus-1016879-3-4-PEX-Radiator-Compression-Fitting-PEX-2-per-set
http://www.supplyhouse.com/Buderus-1016879-3-4-PEX-Radiator-Compression-Fitting-PEX-2-per-set


Hydronic Basics Video 

● Taco Flo Pro Team
○ Tech support form

● Example Taco Flo Pro Training - 
Hydronics Step by step

● Also has free software for 
calculations

● FloPro University Videos
● http://digital-magic.

tv/digitalplanet/resources/109_Hy
dronics%20Step%20by%
20Step%20Cheat%20Sheet.pdf

http://www.youtube.com/watch?v=OjUbUpP4-ww
http://www.youtube.com/watch?v=OjUbUpP4-ww
http://www.youtube.com/watch?v=OjUbUpP4-ww
http://flopro.taco-hvac.com/
http://flopro.taco-hvac.com/
http://flopro.taco-hvac.com/designer.html?f=2
http://flopro.taco-hvac.com/designer.html?f=2
http://www.youtube.com/watch?v=-XGNl9kppR8
http://www.youtube.com/watch?v=-XGNl9kppR8
http://www.youtube.com/watch?v=-XGNl9kppR8
http://www.youtube.com/watch?v=-XGNl9kppR8
http://flopro.taco-hvac.com/flopro_u_courses.html
http://flopro.taco-hvac.com/flopro_u_courses.html
http://digital-magic.tv/digitalplanet/resources/109_Hydronics%20Step%20by%20Step%20Cheat%20Sheet.pdf
http://digital-magic.tv/digitalplanet/resources/109_Hydronics%20Step%20by%20Step%20Cheat%20Sheet.pdf
http://digital-magic.tv/digitalplanet/resources/109_Hydronics%20Step%20by%20Step%20Cheat%20Sheet.pdf
http://digital-magic.tv/digitalplanet/resources/109_Hydronics%20Step%20by%20Step%20Cheat%20Sheet.pdf
http://digital-magic.tv/digitalplanet/resources/109_Hydronics%20Step%20by%20Step%20Cheat%20Sheet.pdf
http://www.youtube.com/watch?v=OjUbUpP4-ww


Future 
Addition

Utility Room Plan
● Stove 1’ away to south CEB wall
● Stove 4’ away from W door
● 4’ to E and W walls
● Fan can be placed W of stove for 

additional forced air heat into house
○ There is a long room to the W

● Future expansion: 500 gallon water 
tank in adjacent room, and solar 
thermal panels with mass heat storage 
bed to E

● Sidearm Heat Exchanger + water tank 
to be placed in bathroom

Utility Room

12’ wall

16’ w
all

door

500 gallon 
water tank

door

Stove

door

N

Future 
Mass
heat 
Storage
Greenhouse 
Integrated
With
Solar
Thermal

Hydronic Panel
Module



1. Mount 3’8”’ long 2x4s to the wall of the utility module
a. To make edges nice, use 2x4’s that are 2” 

shorter than the plywood height, so stucco can 
be applied under the mouning panel

b. Use 4x8 plywood covers the edge
c. Use 4 inch screws to screw 2x4s into wall at 6” 

of spacing
d. This can be done prior to interior stucco

2. Assemble entire hydronics panel separately, then 
mount it on the 2x4s

3. Locate this based on stove fittings:

Hydronic Heat Panel Mount in Utility Room

plywood 
edge

1

Stove

2’x3’
hydronics 

panel

door

12’ wall length

utility channel

stove 
fittings



1. Inerface design:
a. Inlet/outlet of stove
b. Feedwater inlet
c. Outlets to 2 zones of 

hydronics, 500’ each
2. Expansion tank - sizing - MBH = BTU 

rating of stove
a. Use 4.4 gallong tank

3. [2] Pump - 1 speed - Taco 007
a. General calculation - 

10kBTU/1 GPM of flow at 20 
degree T drop

b. [4] isolation pump flanges or 
flanges

c. 1 zone controller 
d. Aube thermostat with floor 

sensor
e. Check valve

4. Manifold - 4 loops of 250 ft
5. Thermostatic mixing valve

a. Bypasses hot water to return 
to stove 

6. Feed water pressure regulator
7. Air Purge
8. Tees , Cross , Ball Valve , Union, pipe 

to PEX, pipe to PEX 1 to ¾, elbow, 1” 
copper to NPT

9. 4 Branch manifold
10. Pressure/Temperature gauge
11. ¾” pressure relief valve 

Hydronic Heat Panel with 
Backup Pump- 2

stove

water fill 
line

air 
purge

Complete 
Manifold

check 
valve

mixing 
valve

to Utility Channel for in-
ground PEX

R
ad

ia
to

rs

http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/high-capacity-feed-water-pressure-regulator/p-1713065-c-8523.htm
http://www.answers.com/Q/What_does_MBH_input_mean_in_gas_heating_boilers
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/radiant-expansion-tank-4-4g-150mbh/p-1459409-c-8523.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/1-25hp-taco-hydronic-pump/p-1827786-c-8523.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/isolation-pump-flange-1/p-1713045-c-8523.htm
http://www.menards.com/main/p-2292693-c-8523.htm
http://www.menards.com/main/p-2292693-c-8523.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/1-zone-pump-control/p-191369-c-8523.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/1-zone-pump-control/p-191369-c-8523.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/1-zone-pump-control/p-191369-c-8523.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/aube-thermostat-w-floor-sensor/p-191371-c-8523.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/aube-thermostat-w-floor-sensor/p-191371-c-8523.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/aube-thermostat-w-floor-sensor/p-191371-c-8523.htm
http://www.menards.com/main/plumbing/pumps-well-tanks/accessories/water-source-1-brass-check-valve/p-1392201-c-8672.htm
http://www.menards.com/main/plumbing/pumps-well-tanks/accessories/water-source-1-brass-check-valve/p-1392201-c-8672.htm
http://www.menards.com/main/p-2229738-c-8523.htm
http://www.menards.com/main/p-2229738-c-8523.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/high-capacity-feed-water-pressure-regulator/p-1713065-c-8523.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/high-capacity-feed-water-pressure-regulator/p-1713065-c-8523.htm
http://www.menards.com/main/p-2229754-c-8523.htm
http://www.menards.com/main/p-2229754-c-8523.htm
http://www.menards.com/main/plumbing/rough-plumbing/pipe-tubing-fittings/fittings/galvanized-fittings/1-galvanized-tee/p-1390244-c-9500.htm
http://www.amazon.com/dp/B003GSL1PQ/ref=biss_dp_t_asn
http://www.menards.com/main/p-2276701-c-9425.htm
http://www.menards.com/main/plumbing/rough-plumbing/pipe-tubing-fittings/fittings/galvanized-fittings/1-galvanized-union/p-1390250-c-9500.htm
http://www.menards.com/main/p-2273093-c-9381.htm
http://www.menards.com/main/plumbing/rough-plumbing/pipe-tubing-fittings/fittings/galvanized-fittings/1-galvanized-tee/p-1390244-c-9500.htm
http://www.menards.com/main/p-2273093-c-9381.htm
http://www.menards.com/main/p-2273105-c-9381.htm
http://www.menards.com/main/plumbing/rough-plumbing/pipe-tubing-fittings/fittings/galvanized-fittings/1-galvanized-90-degree-street-elbow/p-1390236-c-9500.htm
http://www.menards.com/main/plumbing/rough-plumbing/pipe-tubing-fittings/fittings/copper-fittings/wrot-copper-fittings/1-copper-pressure-male-adapter/p-217501-c-9365.htm
http://www.menards.com/main/plumbing/rough-plumbing/pipe-tubing-fittings/fittings/copper-fittings/wrot-copper-fittings/1-copper-pressure-male-adapter/p-217501-c-9365.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/manifolds/1-2-pex-ball-valve-branch-manifold-4-branches/p-1340722-c-8520.htm
http://www.menards.com/main/p-2276149-c-8523.htm
http://www.menards.com/main/p-2276149-c-8523.htm
http://www.menards.com/main/bath/toilets/toilet-repair/3-4pres-relief-vlve30psi/p-2046009-c-8523.htm
http://www.menards.com/main/bath/toilets/toilet-repair/3-4pres-relief-vlve30psi/p-2046009-c-8523.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/panels/hydro-smart-1-zone-radiant-heat-integrator-panel-for-quietside-boiler/p-191347-c-8521.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/panels/hydro-smart-1-zone-radiant-heat-integrator-panel-for-quietside-boiler/p-191347-c-8521.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/panels/hydro-smart-1-zone-radiant-heat-integrator-panel-for-quietside-boiler/p-191347-c-8521.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/panels/hydro-smart-1-zone-radiant-heat-integrator-panel-for-quietside-boiler/p-191347-c-8521.htm


1. Inerface design:
a. Inlet/outlet of stove
b. Feedwater inlet
c. Outlets to 2 zones of 

hydronics, 500’ each
d. Panel stands 3” off wall
e. Components stand off 3” 

from wall
f.

2. Expansion tank - sizing - MBH = BTU 
rating of stove

a. Use 4.4 gallong tank
3. [2] Pump - 1 speed - Taco 007

a. General calculation - 
10kBTU/1 GPM of flow at 20 
degree T drop

b. [4] isolation pump flanges or 
flanges

c. 1 zone controller 
d. Aube thermostat with floor 

sensor
e. Check valve

4. Manifold - 4 loops of 250 ft each
5. Thermostatic mixing valve

a. Bypasses hot water to return 
to stove 

6. Feed water pressure regulator
7. Air Purge
8. Tees , Cross , Ball Valve , Union, pipe 

to PEX, pipe to PEX 1 to ¾, elbow, 1” 
copper to NPT

9. 4 Branch manifold
10. Pressure/Temperature gauge
11. ¾” pressure relief valve 

Hydronic Heat Panel - Simplified
½” feed water 

pressure 
regulator

air 
purge

to in-floor
 circuit R

ad
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rs

stove

½” expansion
tank
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Pump
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½” Temperature/
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1” mixing 
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R
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http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/high-capacity-feed-water-pressure-regulator/p-1713065-c-8523.htm
http://www.answers.com/Q/What_does_MBH_input_mean_in_gas_heating_boilers
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/radiant-expansion-tank-4-4g-150mbh/p-1459409-c-8523.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/1-25hp-taco-hydronic-pump/p-1827786-c-8523.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/isolation-pump-flange-1/p-1713045-c-8523.htm
http://www.menards.com/main/p-2292693-c-8523.htm
http://www.menards.com/main/p-2292693-c-8523.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/1-zone-pump-control/p-191369-c-8523.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/1-zone-pump-control/p-191369-c-8523.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/1-zone-pump-control/p-191369-c-8523.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/aube-thermostat-w-floor-sensor/p-191371-c-8523.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/aube-thermostat-w-floor-sensor/p-191371-c-8523.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/aube-thermostat-w-floor-sensor/p-191371-c-8523.htm
http://www.menards.com/main/plumbing/pumps-well-tanks/accessories/water-source-1-brass-check-valve/p-1392201-c-8672.htm
http://www.menards.com/main/plumbing/pumps-well-tanks/accessories/water-source-1-brass-check-valve/p-1392201-c-8672.htm
http://www.menards.com/main/p-2229738-c-8523.htm
http://www.menards.com/main/p-2229738-c-8523.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/high-capacity-feed-water-pressure-regulator/p-1713065-c-8523.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/system-components/high-capacity-feed-water-pressure-regulator/p-1713065-c-8523.htm
http://www.menards.com/main/p-2229754-c-8523.htm
http://www.menards.com/main/p-2229754-c-8523.htm
http://www.menards.com/main/plumbing/rough-plumbing/pipe-tubing-fittings/fittings/galvanized-fittings/1-galvanized-tee/p-1390244-c-9500.htm
http://www.amazon.com/dp/B003GSL1PQ/ref=biss_dp_t_asn
http://www.menards.com/main/p-2276701-c-9425.htm
http://www.menards.com/main/plumbing/rough-plumbing/pipe-tubing-fittings/fittings/galvanized-fittings/1-galvanized-union/p-1390250-c-9500.htm
http://www.menards.com/main/p-2273093-c-9381.htm
http://www.menards.com/main/plumbing/rough-plumbing/pipe-tubing-fittings/fittings/galvanized-fittings/1-galvanized-tee/p-1390244-c-9500.htm
http://www.menards.com/main/p-2273093-c-9381.htm
http://www.menards.com/main/p-2273105-c-9381.htm
http://www.menards.com/main/plumbing/rough-plumbing/pipe-tubing-fittings/fittings/galvanized-fittings/1-galvanized-90-degree-street-elbow/p-1390236-c-9500.htm
http://www.menards.com/main/plumbing/rough-plumbing/pipe-tubing-fittings/fittings/copper-fittings/wrot-copper-fittings/1-copper-pressure-male-adapter/p-217501-c-9365.htm
http://www.menards.com/main/plumbing/rough-plumbing/pipe-tubing-fittings/fittings/copper-fittings/wrot-copper-fittings/1-copper-pressure-male-adapter/p-217501-c-9365.htm
http://www.menards.com/main/heating-cooling/hydronic-radiant-heat/manifolds/1-2-pex-ball-valve-branch-manifold-4-branches/p-1340722-c-8520.htm
http://www.menards.com/main/p-2276149-c-8523.htm
http://www.menards.com/main/p-2276149-c-8523.htm
http://www.menards.com/main/bath/toilets/toilet-repair/3-4pres-relief-vlve30psi/p-2046009-c-8523.htm
http://www.menards.com/main/bath/toilets/toilet-repair/3-4pres-relief-vlve30psi/p-2046009-c-8523.htm




1. Interface design:
a. In/out for circuits through 

divider wall between utility 
room and meeting room 

b. Plastic staples into 
underlying 2” EPS

2. Basics of length
a. no more than 300’ for ½” 

tubing
i. Use 250’ for 4 team 

swarm
b. For 40’ runs, allows for 6x 

back and forth
c. 24 lines over 13’ means

In-Ground Tubing Design



MH 2 1

utility
room

MH 4 

1. Control Panel Items

2. In-Floor Heat
a. [4] 300’ of PEX
b. [8] Crimp rings
c. [1] Clamp tool
d. [20] Metal mesh
e. Radiant barrier
f. [500] Cable ties

g. Vapor barrier
h. 2” insulation

3. Radiators
a. [2] 100’ ¾” PEX
b. [14] ¾” elbows

4. Utility Channel
a. [264’] of 1”x4”
b. Water supply ½” 

PEX to Utility room

Hydronics BOM

MH 1 

spacing between 
lines is 7”

utility 
channel

Bathroom

N



Hydronic Floor Layers Radiator Detail











1

1. Radiant Floor Heat Substation
2. Residential Boiler Room
3. 1/25 hp Circulator
4. 15 lb Expansion Tank

Hydronics 3D CAD Examples

2

3 4

https://3dwarehouse.sketchup.com/model.html?id=8549fde55db2b3ac10d42f17c59729bc
https://3dwarehouse.sketchup.com/model.html?id=8549fde55db2b3ac10d42f17c59729bc
https://3dwarehouse.sketchup.com/model.html?id=d5f3203b58a3264610d42f17c59729bc
https://3dwarehouse.sketchup.com/model.html?id=d5f3203b58a3264610d42f17c59729bc
https://3dwarehouse.sketchup.com/model.html?id=462c64fa12b60fd38cbde11b5a932ea
https://3dwarehouse.sketchup.com/model.html?id=462c64fa12b60fd38cbde11b5a932ea
https://3dwarehouse.sketchup.com/model.html?id=d5a494611dba3f9638cbde11b5a932ea
https://3dwarehouse.sketchup.com/model.html?id=d5a494611dba3f9638cbde11b5a932ea

