
Radiant Heating Installation Notes 
 
GENERAL INFORMATION 
 
1. It is the installer's responsibility to assure the system functions properly, safely, and meets all local, state 

and regional codes. 
 
2. Installer to supply and install all materials shown on this plan and all others needed to complete this 

hydronic system. Also, provide any incidental work not shown or specified, which can be reasonable 
inferred as belonging to the work necessary to provide the complete system. 

 
3. This plan does not constitute a complete installation guide for a hydronic system. The installer shall be 

factory trained, properly licensed and reasonable experienced in the installation of hydronic heating 
systems. RPA and I=B=R installation procedures and recommendations shall be followed in effecting the 
installation. 

 
4. Coordinate with General Contractor and the work of all other trades. 
 
5. Work shall comply with requirements of building inspectors and all local, state and federal codes, including 

UBC, UMC, UPC, UFC, UL, NEC, and OSHA.  Installation of equipment and materials shall comply with 
manufacturer’s installation instructions and industry standards. 

 
6. The Monterey Energy Group Inc. makes no guarantee for any material or components to be installed in 

this hydronic system. 
 
TUBING INSTALLATION 
 
1. Tube spacing shall not vary by more than 10% from that shown on plans. 
 
2. Tubing shall be pressure tested at 100 psi or to 50 psig greater then the operating pressure, which ever is 

greater, for 30 minutes prior to and during pouring of concrete. System to be tested with air to insure 
freeze protection.  A 30-40 psi pressure test shall remain during phases of construction. Required test 
shall be conducted by the owner or contractor in the presence of an authorized inspector. The piping being 
tested shall remain exposed during the test. 

 
3. Installer is responsible for protecting tubing from freezing during construction and adding antifreeze and 

corrosion inhibiting fluids upon completion of work. 
 
4. Tubing to be tied or stapled every 3' in straight runs. At the 180-degree turns, staple the tubing at the top 

of  the arc, and once on each side, 12 inches from the top of the arc. 
 
5. Installer to record length of every pipe and photograph completed installation (before concrete). 
 
6. Refer to manufacture’s guidelines for additional installation methods of their products. 
 
7. Tubing for radiant floor heating shall be 1/2"  PEX with oxygen diffusion barrier meeting CSA B137!5 

certification and listed by ICBO, to ASTM F-876-93 and F-877-93 and listed by NSF to NSF 61. 
 
PLUMBING BETWEEN MANIFOLD AND HEAT SOURCE 
 
1. Type M or L copper tube joined with 95-5 solder shall be used. Pipe in and out of conditioned space shall 

be insulated to R-4. All ends of pipe shall be reamed. All lines shall be run as direct as possible. 
  
2.  Install expansion joints as needed and provide clearance around pipe passing through floors and walls. 
 
3. Cross-linked polyethylene with an integral oxygen diffusion barrier may be used only when specifically 

approved by the local building department. Pipe sizing on plans is based on I.D.’s of copper piping.  The 
use of PEX tubing may require upsizing of nominal sizes and should be verified to match the equivalent 
pressure loss using copper piping. 

 
MANIFOLD INSTALLATION 
 
1. Manifolds to be plum, level and situated in their final position.  
 
2. Manifolds to be installed at least 18" above finished floor.  
 
3. Manifolds to be installed with air vents and flow balancing valves.  Manifolds shall be equipped with a fully 

sealing ball or gate valve on the supply and return to allow service.  Zone valves or Telestats (if used) shall 
be installed on return side of manifolds. Unless otherwise specified, manifolds shall be brass type.  

 
FLUIDS 
 
1. Hydronic radiant heating systems, open or closed, should be purged and charged with clean water 

measuring a minimum pH of 7.0. 
 
2. Fill water with high mineral content (hardness) over 8-9 grains (150 ppm) should be presoftened or 

replaced with de-ionized (D.I.) water. 
 
3. When applicable, antifreeze shall be of the propylene glycol type.  Refer to “Design Summary” for 

concentrations. 
 
4. Where approved, combined, open systems shall utilize approved fixtures, fittings and pipe for both the 

heating system and the domestic potable water and pressure tested to regulatory limitations for each.  A 
control device shall be installed on the radiant portion of the system to insure periodic circulation to avoid 
stagnation during the off season. 

 
5. No chemical additives shall be used in a combined open system. 
 
ECO-WARM INSTALLATION 
 
1. The installer shall refer to the manufactures guidelines for installation methods of various floor coverings. 
 
2. Custom grooves shall be routed as indicated on plans using a router jig and shall be made using a 5/8” 

core box router bit.   
 
3. When applicable installation contractor shall coordinate with the plumbing contractor so as to have all 

plumbing stubbed out 12” above sub-floor prior to installation.   
 
4. Remove all burrs left by custom routing and on angle holes.  
 
5. Holes for routing tubing below sub-floor shall be drilled using a 11/16” bit at the correct location and in the 

appropriate direction so that the end of the tube can be passed from the groove to the under floor area in 
the right direction to lead to the appropriate manifold location or the boiler panel.   

 
6. All grooves shall be inspected and cleaned of any debris prior to tubing installation. 
 
7. Tubing shall be and remain pressurized immediately following installation into the panel diaphragm for the 

duration of all construction.   
 
8. Tubing for the Eco-Warm system shall be 1/2" PEX with oxygen diffusion barrier meeting CSA B137!5 

certification and listed by ICBO, to ASTM F-876-93 and F-877-93 and listed by NSF to NSF 61. 
 
DESIGN ASSUMPTIONS 
 
1. 13 degrees F outside design temperatures. 
 
2. R-19 wall insulation. 
 
3. R-49 ceiling insulation. 
 
4. Double pane windows U=0.28. 
 
5. R-19 floor insulation and R-19 in between floor insulation. 
 
6. (9) Setback thermostats location per Architect or Owner.  Installation per guidelines under the Controls 

section of the “Heat Source Schematic”. 
 
7. R-value of tile floors not to exceed 0.5. R-value of hardwood floor areas not to exceed 1.0. R-value of 

carpeted floor areas not to exceed 2.0. 
 
8. R-5 under slab insulation and R-5 slab edge insulation. 
 
9. Air change rate = 0.4. 
 





GENERAL 
1. This drawing is conceptual and diagrammatic and does not constitute a complete plan.  Installer to supply and install all materials shown on this 

plan and all others needed to complete this hydronic system. Also, provide any incidental work not shown or specified, which can be reasonable 
inferred as belonging to the work necessary to provide the complete system. 

2. Only qualified Plumbing or Heating technician shall install the heating system. 
3. Refer to all manufactures guidelines pertaining to the installation, protection and maintenance of the hot water source. 
 
COMPONENTS 
4. Daikin Altherma with controls.  Refer to Altherma design manual for exact configuration. 
5. Anti-scald thermostatic mixing valve shall me set at 115° max. 
6. See Altherma design manual for mounting of unit.. 
7. System shall be tested for 30 min. At 100 psi. 
8. Verify with local authority having jurisdiction for backflow prevention requirements. 
9. See detailed design summary for required radiant water temperatures, zones and quantity of loops for each manifold. 
10. Globe valves shall be used for balancing flow in circuits to manifolds.  Ball valves shall be used for component isolation only, with the exception of 

minor balancing of flow, not to exceed 15% throttling of total flow. 
11. Provide pressure relief with direct piping to approved drain. 
12. When Temperature sensors cannot be located on outlet side of a pump, they shall be kept a minimum of 10 pipe diameters downstream of any 

mixing tees. 
13. Installer shall obtain written authorization from the design team for “Or Equal” substitutions on heating system components. 
14. Where applicable, swing check valves shall be mounted in an upright position.   
15. Where applicable, provide a minimum of 8 pipe diameters of straight pipe upstream of all spring check valves. 
16. Provide minimum 12 pipe diameters upstream of pump inlet. Provide full port isolation shutoff ball valves or iso-flanges at all pumps.   
17. If standard pumps are substituted for pumps shown with integral check valve, a spring or flow check valve shall be installed. 
18. Condensate removal per UMC and local codes.  Optional PH neutralizer may be installed.  Never drain condensate that has not been neutralized 

to cast iron waste piping. 
 
PRIMARY/SECONDARY PIPING 
19. See floor plan for manifold locations.  Unless noted, all branches to manifolds shall be ¾”. 
20. Secondary piping in a primary/secondary system shall have tees plumbed 4 pipe diameters center to center, and shall have a minimum of 8 pipe 

diameters of straight pipe upstream of first tee. 
21. Where not shown, provide ball valves and hose bibs for isolation and purging of primary and/or secondary piping. A purging valve may be used as 

a substitute for a ball valve/hose bib combination.  
22. Where applicable, Pressure/Temperature ports shall be installed on each secondary piping circuit supply and return. 
23. Unless practicality does not permit, all secondary piping shall be plumbed such that the risers go down from an overhead primary circuit. 
 
CONTROLS 
24. Control system shall be complete, tested and fully operational prior to system balancing. 
25. Thermostats shall be programmable setback type from Daikin.  
26. Optional outdoor sensors should be placed in free air away from direct sunlight or other heat sources (preferably the north side of the building) 
27. Indoor air sensors shall be placed at approximately the 5’ level on an interior wall out of direct sunlight unless otherwise specified by the 

manufacturer.  
 








