
Quick Guide to PTCS Air-Source  
Heat Pump Installation 

 
Ducts – size right and seal 

⇒ Duct design – bigger is better, especially with flex 
⇒ Airflow – need at least 350 CFM/ton and must prove it 

(TrueFlow) 
⇒ Duct sealing – must be tight 
⇒ Volume dampers highly recommended 

Heat Pump – maximize compressor heating and minimize auxiliary 
(strip) heating; confirm airflow & charge OK 

⇒ Use balance point of 30° F or lower (25° F recommended) 
⇒ Install outdoor thermostat or equivalent control and set at 35° F 
⇒ Do not specify discharge air sensor for single-stage compressor 
⇒ Set discharge sensor to 85° F for multi-stage systems 
⇒ Set low ambient cut out no higher than 0° F 
⇒ Stage auxiliary heat elements greater than 5° kW  
⇒ Follow mfr’s guidelines on evacuating system, brazing, installing 

electrical conductors, components and metering device 
⇒ Weigh in charge with scale and account for non-standard line 

sets 
⇒ Check system operating pressures 

Documentation – fill out PTCS start up forms 
Tools you will need 
Standard refrigeration hand tools 
Calibrated refrigerant manifold gauge set 
Digital thermometer with known accuracy 
Type K or J thermocouples with recent calibration (Fluke or equivalent) 
Digital refrigerant scale with 0.50 oz accuracy and fresh battery (if applicable) 
Refrigerant recovery cylinder 
Vacuum pump with freshly changed oil 
Soap solution or other leak detection equipment 

TrueFlow air handler meter 
Digital pressure gauge 

(optional) duct pressurization fan kit  (alternate airflow measurement device) 



PTCS New Heat Pump Installation Procedure 
 

Outline of Tests & Form Entries 
 

1. Record site location, electric utility, technician name and company. 
2. Record house age, house foundation type, type of system being 

replaced (if applicable), and duct location. 
3. Record indoor and outdoor unit model numbers, thermostat and/or 

zone control info. 
4. Verify compressor low ambient cut out (if present) not set above 0° F. 
5. Verify electric auxiliary heat elements are staged in 5 kW increments. 
6. Set up and verify auxiliary heat is controlled so it does not operate 

above 35° F. 
7. If discharge air sensors installed (multi-stage compressor systems 

only), set to 85° F for staging control. 
8. Record length of refrigerant line set; adjust charge as needed for non-

standard line sets. 
9. Measure system airflow with TrueFlow or Duct Blaster; confirm stage 

tested (for multi-stage systems) and mode (heating/cooling). 
10. Run system for at least 15 minutes in compressor-only mode (heating 

assumed but cooling test can also be done) and record operating 
pressures.  Compare pressures to manufacturer’s recommended 
pressures. 

 
Fax completed forms in to complete process. 
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NW Heat Pump Startup  Form Invoice #      
 
Controls Page (to be completed by HVAC service tech) (Data form 1 of 3)  

Site Name & Address           

Installing Technician Name         

Installing Technician Company      

Installing Tech. cell phone number      

Electric utility company      

Date installed    Date of Test     

Area/zone served if  not whole house      
 Controls settings concern 3 primary areas:   

• low-ambient compressor lockout (if present/enabled) 
• resistance heat staging/sequencing  
• control of resistance heat (operation in Stage 1 not allowed; operation in Stage 2 allowed 

below 35° F (or below 40° F is using Honeywell VisionPro (or OEM equivalent) t’stat)  
 

For all systems (single and multi-stage compressors) 
 Is compressor low-ambient lockout control set no higher than 0° F  �  yes        �  N/A 
 Are resistance heat elements greater than 5 kW staged or sequenced �  yes 
  

Auxiliary (Strip) Heat Control 
 Make/model of indoor thermostat                 ________________________________________ 
 Make/model of zoning control (if applicable)      N/A     _______________________________    

 Check if system has single compressor stage  _____       or multiple stages_______  

 Does the system have a discharge air sensor controlling strip heat?   _____yes   ______no 
On single capacity compressor systems, confirm discharge air sensor not installed or disabled:     �  
On multiple capacity compressor systems, confirm discharge air sensor control, if used to control 
auxiliary heat, is set no higher than 85°  F:  �  

 
PTCS requires resistance heat lockout at temperatures above 35° F.  How is auxiliary heat 
controlled on this system?    ______indoor thermostat + outdoor sensor 
             ______add-on outdoor thermostat (ODT) 
     ______indoor unit board or zoning control 
     ______other.  Explain: 
 

Confirm strip heat does not operate above 35° F (or lowest temp. allowed by thermostat):   � 
Use procedures in training notebook or recommended by manufacturer.  
If outdoor sensor used:   
Record outdoor temperature at time of test _______ 
Record output of outdoor sensor (if applicable) ________ Record expected value __________
   

lzorick
Text Box
Measured value shall be within 5% of expected value.  If not, replace sensor.





NW Heat Pump Startup  Form Invoice #

(to be completed by refrigeration startup personnel) Airflow/Charge page (Data Form 2 of 3)  

Site Name & Address Yr built

Heated floor area of house (ft2) If retro, replacing... (circle) HP*    EFA    room   EFA/AC

Foundation type (circle one) crawl       bsmnt 1/2 bsmnt    slab House type (circle) Site built    Apt    Mfd

% of ducts outside conditioned space supply: return: Duct leakage<10%** yes no

Tech Company/Name

Electric utility company Electricity meter number

Date installed Date of Test

Note unit #or area/zone served if multiple units at site

*HP=ht pump, EFA=elec. frcd air, room=basebrd/wall htrs, AC=central AC **exterior leakage at 50 Pa /heated floor area

 Make/Model # Tons* # htg stages

Outdoor unit
Indoor unit *@ full capacity

External Static Pressure test Check in full capacity unless conditions do not permit. 
ECM blower?  Y         N Attach additional sheets as needed if test must be re-run.
Tested in heating____ or cooling ____ Stage/capacity tested?                        tons

1) Record expected flow based on settings (CFM/ton)                       heating                    cooling

2) Measure return plenum pressure inches or Pa (circle one)

3) Measure supply plenum pressure inches or Pa (circle one)

4) Add values together (ignore (-) sign on return pressure) inches or Pa (circle one)
Note result of 0.8" (200 Pa) or more in step 4)can result in extreme fan energy use and early fan failure

True Flow test         
TrueFlow cannot be used:        � If checked, use Duct Blaster matching worksheet; record result in last line below.

Tested in heating____ or cooling ____ Stage/capacity tested?                        tons

Note where plate installed:  _____filter slot @ ID unit    _____filter grille    other (describe):____________________________
Use consistent pressure units (inches of water or Pa) throughout. A

Measure normal supply operating pressure (NSOP) Filter size (16x20 etc)

Insert plate; which one?     14          20 B square root(A/B )…

Measure supply pressure with plate in (TFSOP) Correction factor (CF)

Pressure at plate (green/red hose channel) Raw flow (CFM) ...or use lookup card

Corrected Flow (CFM) [raw X CF]  CFM/ton
  Is flow target met? Yes                     No
If True Flow installed on filter grille or other unducted entry, multiply raw flow by 1.04 (then apply CF)
Alternate Airflow Measurement (attach worksheet for alternate method)

Flow from DB matching method (CFM/ton)  Is flow target met? Yes                     No
NOTES:





NW Heat Pump Startup  Form Invoice #
(to be completed by refrigeration startup personnel) Airflow/Charge page (Data Form 3 of 3)

Site Name & Address

Tech Company/Name

Electric utility company

Date installed Date of Test

Note unit #or area/zone served if mulitple units at site

Charge adjustment
For the most common sizes of tubing used on these systems, an adjustment of about 0.6 oz of refrigerant 
per foot of line length shall be made for systems using non-standard line set lengths.
Refrigerant    R-22           R410A

Line set length (estimate feet) std length for this unit (ft)  15    25   other______
Ounces of refrigerant added (+)/removed (-)**

**Note any complications in adjusting charge:

Performance Check [run system at least 15 minutes before taking readings]
First test (required) Second test (if needed) 3rd test (if needed)

Air temp entering OD unit

Stage tested (if variable capacity)

Heating or cooling tested? Heating          Cooling Heating          Cooling Heating  Cooling

[optional] entering drybulb*

[optional] entering wetbulb*

Measured suction pressure (psig)

Mfr suction pressure (psig)**

Measured discharge pressure (psig)

Mfr discharge pressure (psig)**

Supply temperature (optional)

Return temperature (optional)

Temperature split (optional)
*if needed for pressure check
**from manufacturer info
NOTES:





Measuring System Airflow with Duct Blaster 

(alternate procedure if TrueFlow cannot be used) 

1. Turn on air handler (by using fan-only switch or by turning on heat/AC).  
It is best to call for the flow that will be used during heating.  

2. Drill access hole as needed and point hooked end of static tap into 
airflow. Do not drill into the duct at any point where you are 
concerned with hitting something. Note if fan is variable speed and 
note expected flow given size of unit and DIP or other settings on 
system control board. 

3. Record normal system operating pressure (NSOP) as described in 
flow plate test.  

4. Next, install split between supply and return so that all air flowing 
through Duct Blaster will go into supply side.  

5. Install Duct Blaster on furnace. Ingenuity with cardboard and duct 
tape is often needed. 

6. Turn on air handler to heating speed.  

7. Turn Duct Blaster on and slowly increase flow until the supply plenum 
pressure is the same as NSOP.  

8. Check to make sure the pressure in the return system is 0 or very 
close to 0 (to confirm system split is good).  

9. Record Duct Blaster flow pressure, ring#, and CFM.  

NSOP  ______Pa  

Ring #  ______ 

Flow pressure ______Pa 

Air Handler flow ______CFM 

 

Note: if highest pressure reached is not NSOP, a correction is needed. 

Record highest pressure reached (HPR)______ 

Correction: take square root of (NSOP/HPR) ______ 

And multiply by Air Handler flow (from above) _______ 

This is the corrected flow: ______ 

 





Data Form Procedures 

Entries to the data form will be described by page and from top to bottom. 
Controls Page 

Information on the first third of the page identifies the location of the unit, the 
installer, the electric utility jurisdiction, when the unit was installed and tested, 
physical characteristics of the house and ducts, and the area served by the unit if 
there is more than one unit at a site.  The Invoice# is meant to give the unit an 
(almost) unique identifying number; it is assumed the installer will use the 
Invoice# from their service ticket. 

In the two checkboxes below the identity block, the installer is asked to confirm 
the low-ambient compressor lockout is set to activate at a temperature no warmer 
than 0° F (PTCS specification). The installer is also asked to confirm the strip 
heat is staged or sequenced in 5 kW increments (if applicable). 

The installer must specify the type of indoor thermostat installed and also the 
zoning control (if applicable).  The installer must also specify if the system has 
one or multiple stages of compressor operation and also whether a discharge air 
sensor can be used to control staging.  

Important note:  use of discharge sensors to control backup heat is not allowed on 
single-stage compressor systems, as it tends to bring on backup heat 
unnecessarily.  On multiple-capacity compressor systems which use a discharge 
air sensor for staging, the staging temperature can be set no higher than 85° F.  
The auxiliary heat control mechanism (outdoor thermostat, outdoor temperature 
sensor, etc.) must be checked and proper operation verified.  It is usually possible 
only to determine whether or not the system does cut out operation and not the 
exact temperature where this occurs.  The most commonly used technique is to 
make a heating call which is at least 2° F above the displayed thermostat 
temperature and measure register temperatures to see if they go above expected 
heat pump delivery temperature (rarely above 95° F except on a very mild day 
(above 55° F)).  On days where outdoor temperatures are below 35-40° F, it may 
be necessary to warm up the outdoor sensor (or decrease the cutout temperature 
(if possible) in order to do this test.) 

On multi-stage systems, the installer must confirm that the second stage of 
heating is compressor-only (that is, that strip heat only comes on for the third 
stage). 

If the system uses an outdoor sensor for auxiliary heat control, its output must be 
checked (last lines on the page).  A lookup table which shows resistance (ohms) 
vs. outdoor temperature is usually provided by the equipment manufacturer.  

PTCS Air-Source Heat Pump Installation   Resource Book 
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Airflow Page  

The PTCS specifications call out a recommended airflow across the indoor coil of 
375-425 CFM/ton of outdoor unit capacity.  The minimum allowed airflow is 
350 CFM/ton.  

Information on the first third of the page identifies the location of the unit, the 
electric utility jurisdiction, when the unit was installed and tested, the house size, 
house age, house type (single family, multifamily, manufactured home, 
foundation type (crawlspace, basement, slab, etc.), percentage of ducts outside the 
conditioned space (that is, in the crawlspace, attic, garage, or otherwise outside 
the heated envelope of the building), heating system replaced (if a retrofit) and the 
area/zone served by the unit if there is more than one unit at a site.  The Invoice# 
is meant to give the unit an (almost) unique identifying number; it is assumed the 
installer will use the Invoice# from their service ticket. 

The middle third of the page asks for air handler type, expected flow at the 
mode/stage tested, and static pressure readings. The tester should specify the 
pressure units used; generally, it is assumed readings will be taken in water 
column inches.   

The intention is that the technician will test the system at full capacity in heating 
mode.  In newer systems, attaining full capacity flow may be complicated and can 
require detailed review of system controls and sensors.  Temporary settings and/or 
sensor jumpering may be required.  Also, it may be possible to get to full capacity 
and flow by using the test mode of the indoor thermostat. 

The static pressure test will identify systems that may not achieve their full 
potential because of increased fan energy usage.  Holes shall be drilled in the 
supply and return plenum and be large enough to be patched with rubber plugs.  
Care shall be taken to avoid drilling into the indoor coil.  Important: make sure 
registers and dampers are open, look for constrictions; if considering duct 
system repairs, note size of plenums and trunks and overall number of 
supply and return registers.  

The TrueFlow calibrated plate is the preferred means of measuring system 
airflow. The procedure described with the TrueFlow plate is to be used and results 
recorded here. In summary, the process requires measurement of system supply 
static pressure with a static pressure tap; this is the Normal System Operating 
Pressure (NSOP).  The system filter is then replaced with TrueFlow (spacers 
added as needed) and the supply static pressure remeasured (this pressure is called 
the True Flow System Operating Pressure (TFSOP)).  The pressure drop across 
the plate (red and green hoses) is recorded and the raw flow in CFM recorded.  If 
the NSOP and TFSOP differ, a correction is needed (the correction is found on 
the look up cards supplied with the TrueFlow).  

If the TrueFlow cannot be used because of physical obstacles or other problems, 
use the Duct Blaster matching method (procedure found on worksheet at end of 
the Forms tab).  If using this method, make sure to double-check the supply 
plenum pressure reached during the test and correct the apparent flow as needed 
(correction process described fully on Duct Blaster matching worksheet). 
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Charge/Performance Page 

Refrigerant charge evaluation relies on measurement of operating pressures and 
comparison to pressures specified by the manufacturer.  The specified pressures 
correspond to measured ambient (and, perhaps, indoor) temperatures.  
Occasionally, the outdoor unit arrives improperly charged and a check of 
operating pressures could indicate a problem. 

Take special care to follow manufacturers’ instructions when evacuating and 
brazing refrigerant lines.  Detailed instructions can be found in Tabs 6, 9, and 10. 

Refrigerant line set length and any adjustments shall be recorded.  Most systems 
utilize liquid/suction line sizes that require adding (removing) about 0.6 oz of 
refrigerant for every foot of piping above (below) the standard set length 
(typically 15 or 25 feet depending on the system).  Use a reliable scale with fresh 
battery (if applicable).  Check the manufacturer’s installation instructions to 
determine the proper adjustment amount. 

When running the performance check, make sure system runs for at least 15 
minutes in compressor-only mode before taking measurements.  It is intended the 
system be in full capacity when tested, or, at least, in the capacity tested that 
corresponds to the airflow tested.   

If operating pressure(s) are not within limits suggested by the manufacturer, re-
check lineset adjustment amount.  Additional testing may be needed to confirm 
proper charge. 

When checking outdoor temperature, use a digital thermometer and reliable, 
calibrated thermocouple to take measurements.  

It is recommended  (but not required) that the temperature split across the indoor 
coil be measured and recorded.  This information is very useful as a cross-check 
on system performance and has direct bearing on occupant comfort. 
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Notes on Auxiliary Heat Controls and Thermostats 
The PTCS specifications now place great emphasis on control of auxiliary (“strip”) heat.  
In many parts of the NW, if the system is sized properly, the ducts are tight, and the 
airflow is good, the number of hours that backup heat SHOULD operate is expected to be 
relatively few.  The last thing needed in this chain, though, is reliable lockout of auxiliary 
heat operation when outdoor temperature is relatively mild.  “Relatively mild” in PTCS 
terms is 35° F. 

Note we are not talking about use of strip heat on a normal, stage 1 heating call.  This is 
definitely not allowed in the program, whether it is via hard-wiring or the result of a 
discharge air sensor (discussed below). 

Control of auxiliary heat cannot be left up solely to the indoor thermostat through 
adaptive recovery or similar means.  Adaptive recovery is effective if the homeowner 
does not use deep setback and does not adjust the thermostat frequently during occupied 
periods.  Thermostat studies tend to show, however, that people do all sorts of things with 
the controls.  With heat pumps, this tends to encourage strip heat usage even when it is 
not needed to keep the house at setpoint.  Since PTCS is primarily about energy 
efficiency, more needs to be done to control strip heat. 

Control will differ depending on the type of thermostat or overall control package.  Many 
newer thermostats are equipped with an outdoor sensor (or it can be added as an option) 
and the temperature at which the elements can come on is programmed at the thermostat.  
In these cases, the installer needs to make sure the sensor works (usually by testing 
resistance vs. measured temperature; a common sensor is a thermistor), hook up the 
sensor, program in the cut out temp, and then confirm the strips don’t operate (assuming 
the ambient testing temperature is above the cut-out temperature).  If the ambient 
temperature is below the cut-out temperature, it will be necessary to warm up the sensor 
to make sure it has the intended effect. 

Another option is use of an after-market 
close-on-fall switch, whether adjustable 
or fixed-temperature.  The switch must 
be wired in series with the auxiliary heat 
circuit, so there needs to be a spare 
control wire between indoor and outdoor 
unit to allow this if it is installed in the 
usual way.  The installer must keep this 
in mind during installation.  Before this 
control is installed, its operation must be 
confirmed; the best way to do this is to 
place its sensing bulb in a solution of ice 
cubes and dilute salt water (temperature 
near 32° F), attach an  
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ohmmeter between the control terminals, and turn the adjustment dial until the circuit 
is closed (resistance on ohmmeter goes from infinite to 0 or near 0).  If the circuitry 
does not make/break right around 32° F, the control will have to be exchanged for 
another control.  The use of a more accurate, refrigeration-type 35° F fixed 
temperature control (such as the PSG ACC S-35) is strongly encouraged.  Place the 
sensing bulb for the control in accordance with the manufacturer’s instructions. 
Before installation is considered complete, confirm the emergency heat circuit 
energizes the strips.  Also, as part of this installation, make sure the auxiliary and 
emergency heat circuits are controlled separately; if they are not, a different 
thermostat or other wiring work-around will be needed.  (See cut sheets on following 
pages for more details.) 

An alternate method of getting the same effect (and one not requiring an extra wire 
before indoor and outdoor units) is an additional thermostat installed inside the house 
(and set to 35° F) in series with the auxiliary heat circuit.  This is somewhat 
unorthodox but avoids having to get into the outdoor and indoor unit control wiring

Some new systems rely on discharge air sensors to control the transition from 
compressor-only heating. Typically these sensors operate on a 4-5 minute delay 
before bringing on strip heat.  The PTCS specifications do not allow use of these 
sensors in single-stage compression systems.  On systems with multiple compression 
stages, discharge sensors are often required.  In these cases, PTCS requires a 
maximum setting of 85° F for the sensor.   
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Thermostats have changed drastically in the last year.  Honeywell and others have 
introduced touch-screen technology to the residential and commercial markets and it 
is proving very successful, primarily because of ease of programming and adjustment.  
The price point (around $100) is also attractive.  In addition, communicating (three or 
four wire) thermostats are becoming more popular.  Whichever thermostat is chosen, 
it is critical to assure proper operation of Stage 1 heating (compressor-only), Stage 2 
heating (usually compressor plus auxiliary heat but second stage of compressor 
operation in some systems) and emergency heat.  Some of the newer thermostats, 
most notably the Honeywell TH8321 series, have a dedicated test mode in the 
installer set-up that can be used.  This feature speeds up the performance check. 

If a zoning control is used, follow instructions to make sure dampers open properly 
(since they can be wired backward).  If the system depends on a discharge air sensor 
for staging, it may be necessary to cool down the sensor to get both stages of 
compression in multi-stage systems. 
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Notes on Setting and Measuring Airflow 
 

The PTCS specifications recommend system airflow of between 375-425 CFM per ton of 
nominal system capacity. The minimum airflow needed to maintain system capacity and 
efficiency is 350 CFM/ton. This flow should be attainable in any new system if ducts are 
properly designed and the fan control is correct. For retrofit systems, it can be more 
challenging to attain this flow, especially with a PSC (permanent split capacitor) air 
handler motor. Electrically commutated motors (ECMs) will generally deliver the needed 
flow even if ducts present more challenges; however, if ducts are undersized, the 
resistance to flow will increase and this can cause problems for ECMs (higher energy 
usage and premature failure). For this reason, the procedure requires measurement of 

external static pressure at the outset of flow 
testing.  

For heat pumps, this is a straightforward 
process. Measure static pressure in the return 
plenum (downstream of the system filter) and 
in the supply plenum WRT the area outside of 
the plenum and add the values together (neglect 
minus sign on return pressure). Use a static 
pressure tap with tip pointed into the flow of 
air. Values over 0.8” of water (200 Pa) should 
be considered excessive and the technician 
should see if adjustments (changing filters, 
unblocking registers, cleaning the coil, etc.) or 
repairs (duct upsizing, adding ducts, etc) can be 
made. 

External static readings of 0.8” or more will 
generally result in substandard system flow for 
PSC fans (which will be noticed in the 
TrueFlow test); ECM fans will pass the flow 
test in this case (unless there is some other 

problem) but will use more energy to get this flow and may fail within a few heating 
seasons. 

It is important to make sure there are no obstructions near the TrueFlow. These can 
include coil brackets, top of the cooling coil, and other items. Another problem can be 
with downflow systems that have non-radius entering ductwork. If the control board is set 
to deliver at least 350 CFM/ton and the reading is still very low, it may be necessary to 
use the Duct Blaster matching method to confirm flow. See the worksheet in this section 
or in the Forms tab to use this procedure. 

What about adjusting fan flow? In standard PSC systems, this is usually accomplished by 
checking which fan tap wire is energized during a normal heating call and changing the 
wire as needed to get a different flow. The old color conventions were usually Red-low 
speed; yellow-medium low speed; Blue-medium high speed; Black-high speed. 
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ECM fans are generally controlled by a set of DIP or pin settings found on the 
main system printed circuit board (as shown in the next picture). In this context, it 
is important to make sure the board is set up with the right combination of 
settings. First, make sure to set the “size” pin to the right capacity for the outdoor 
unit. Next, note many manufacturers start with a factory default of 350 CFM/ton 
for the heat pump “efficiency” setting; the “comfort” setting default is usually 
about 325 CFM/ton. The “high” and “low” adjustment pins go about 10% 
above/below the nominal flow. So if you leave the system on a “comfort” setting 
and also use the “low” bias pin, your system may only be moving about 300 
CFM/air. This is too low for the PTCS program. 

 

If testing a heat pump system which incorporates a zoning control, make sure all zones 
are open when the testing is done. You will have to educate yourself about the system by 
looking at installation instructions. See the appendix in this book for some of the more 
common zoning control systems. If the ductwork contains a bypass damper, make sure 
you take this into account when testing. This matters more with duct testing but can 

occasionally complicate airflow tests. 
Note systems which use zoning controls 
and ECM fans should not require a bypass 
damper.



 
Measuring System Airflow with Duct Blaster 

(alternate procedure if TrueFlow cannot be used) 

1. Turn on air handler (by using fan-only switch or by turning on heat/AC).  It is 
best to call for the flow that will be used during heating.  

2. Drill access hole as needed and point hooked end of static tap into airflow. Do 
not drill into the duct at any point where you are concerned with hitting 
something. Note if fan is variable speed and note expected flow given size of 
unit and DIP or other settings on system control board. 

3. Record normal system operating pressure (NSOP) as described in flow plate 
test.  

4. Next, install split between supply and return so that all air flowing through 
Duct Blaster will go into supply side.  

5. Install Duct Blaster on furnace. Ingenuity with cardboard and duct tape is 
often needed. 

6. Turn on air handler to heating speed.  
7. Turn Duct Blaster on and slowly increase flow until the supply plenum 

pressure is the same as NSOP.  

8. Check to make sure the pressure in the return system is 0 or very close to 0 
(to confirm system split is good).  

9. Record Duct Blaster flow pressure, ring#, and CFM.  

NSOP  ______Pa  

Ring #  ______ 

Flow pressure ______Pa 

Air Handler flow ______CFM 

 

Note: if highest pressure reached is not NSOP, a correction is needed. 

Record highest pressure reached (HPR)______ 

Correction: take square root of (NSOP/HPR) ______ 

And multiply by Air Handler flow (from above) _______ 

This is the corrected flow: ______ 

 





























 
 

Notes on Refrigerant Charge and Performance Check 
 
 
The PTCS specifications assume industry-standard procedures will be used in selection 
and fabrication of refrigeration lines, placement of the outdoor unit, treatment of sys 
tem components during brazing, operation of the crankcase heater before normal 
operation, and so forth.   The assurance of quality installation rests firmly on the 
shoulders of the skilled installation technician.   
 
A detailed outline of suggested procedures is found after Tab 7 and examples of fully 
installation procedures are found after Tabs 9 and 10.  This Tab will only provide a 
quick reminder of tests that must be performed and recorded on the PTCS forms.   
 
Note since many of the new systems use R410A, it is very important to protect the sys 
tem from moisture during installation.  Take special care in evacuating the system to 
get rid of any possible moisture. 
 
Also, use care when brazing.  Use approved brazing alloy material and purge with dry 
nitrogen.  Protect sensitive components from excessive heat during brazing. 
 
Test system for leaks by pressurizing to at least 450 psig (R410a) or 360 psig (R-22) for 
24 hrs.   
 
Adjust system charge as needed for non-standard line sets and other components as 
needed.  Use reliable scale with new battery (when applicable); scale should have 
resolution of at least 0.5 oz. 
 
After system is charged, but before standard operation, make sure crankcase heater (if 
required) operates for at least one hour. 
 
When checking system performance, operate for at least 15 minutes before recording 
operating pressures. Compare pressures with manufacturer’s recommended values.  If 
not within manufacturers’ tolerance, consider adjusting charge (or return when system 
can be checked in cooling mode and re-test with cooling season procedure). 
 
PTCS specifications strongly suggest the temperature split in heating mode be 
measured and reported to the home’s occupants.  If this is done, it can be recorded on 
the bottom of the form.   
 





























 
PTCS Installation Guidelines for Air Source Heat Pumps 

 
 
Note:  any detailed manufacturer’s procedure (American Standard, Carrier, Lennox, Rheem, etc.) 
will contain all the information needed to successfully install an air-to-air heat pump.   This 
guideline is meant to summarize the salient points concisely and list documentation steps 
needed for PTCS certification. 
 
Equipment ratings (for outdoor and indoor unit) and duct sizing documentation must be provided 
upon request as part of the installation process.  This documentation is described fully in the PTCS 
heat pump specifications.    
 
Outdoor Unit  

· Level/stable pad; make provisions for condensate runoff and snow depth. 
· No overhangs, vegetation, etc. shall impinge on airflow. 
· Make sure conductors and service disconnect breakers are properly sized per 

manufacturer’s requirements and current NEC. 
· Maintain code-required clearances to electrical panels. 
· Make sure refrigerant service ports/valves are readily accessible after installation. 

 
Refrigerant Piping Specifications/Procedures  

· Use the right type of piping (Type K or L; Type M not allowed). 
· Use right pipe size: check manufacturer’s tables; keep total suction line drop to an 

equivalent of 2° F (approximately 3 PSI for R-22); keep discharge drop to between 5-10 
psig)).  If in doubt, slightly oversize liquid line and undersize suction line.  Keep track of 
the amount of elbows and vertical rise in sizing lines. 

· Use care in handling, cutting, flaring, deburring, and brazing copper tubing. 
· Blow out tubing with dry nitrogen (at 5 PSIG) if there is a concern of contamination. 
· Use care in working with service valves. 
· Install piping with as few bends as possible; use tube bender. 
· Support lines every 6-10 feet; supports needed within 2 feet of bends. 
· Use oil traps as needed (e.g. indoor coil below compressor and more than 3 feet of vertical 

displacement). 
· Horizontal lines should have a downward pitch of at least ½ inch in 10 feet to aid in oil 

drainage. 
· Use proper insulation for vapor line, typically 3/8” closed cell insulation. 
· Do not insulate liquid and vapor line together.   
· R-410A systems:  limit time that system interior can be exposed to atmosphere; aim for no 

time at all.  POE oil is extremely hygroscopic (water-loving) and will absorb many times 
its weight in water.  This can cause grave problems for system components (short-term 
TXV failure; long term compressor failure). 



 
System Components (Electrical and Brazed-In) 

· Use correct metering device (double check manufacturer’s specifications for selection and 
installation procedure). 

· Follow manufacturers’ procedures carefully in installing metering device (positioning, 
attachment of sensing bulb). 

· Ensure oil is of the proper type for the refrigerant used.  
· Highly recommended: purge dry nitrogen through piping to prevent oxidation during 

brazing. 
· Install factory-approved liquid line filter-drier.  Double-check instructions for R-410A 

systems, in terms of type, size, location. 
· Install crankcase heater if part of package or if there are excessively long (over 36 inch) 

runs in colder spots. (Note manufacturers generally recommend not burying more than 36 
inches of refrigerant tubing.) 

· Protect metering devices, valve seats, etc from excessive heat when brazing (use heat sink 
or wrap lines with wet cloths, etc.)  Do not leave system open during this process. 

· Ensure compressor protection devices are installed and operational. 
· Install suction-side accumulator if standard manufacturer option. 
· Use liquid line solenoid for long line sets if required by manufacturer (typically if piping     

equivalent length is >50 feet or elevation between indoor and outdoor unit is ≥20 ft.)   
· Install hard start kit if recommended by manufacturer.  
 

Indoor Unit  
· Install required amount of backup element capacity (from Design Heating Load 
calculation). 

·        Plumb condensate line to permanent drain.  Install trap on primary drain.  Run secondary 
drain to an obvious, visible, non-destructive location if indoor unit installed in attic.  If 
condensate pump used, verify operation and adequate removal of liquid from drain 
reservoir.   

· If the heat pump uses fossil fuel for back up heat, make sure the indoor coil is downstream 
from the heat exchanger. 

 
Pressure Test/Evacuation Procedure (for systems not using pre-charged line sets) 

· Pressurize system to 150 psig with all valves open; check for leaks with soap solution.  
Repair leaks (after removing nitrogen) and retest.   

· When no leaks found, pressurize R-22 system to 360 psig with dry nitrogen and leave for 
24 hrs to confirm system holds pressure. Systems using R-410A should be pressurized to at 
least 450 psig for 24 hrs; consult local jurisdiction if a higher test pressure is required.  

 
Evacuation Procedure 
· Make sure manifold set is air tight 
· Evacuate field-assembled piping to 500 microns or as directed by mfr.  (Fastest evacuation 

occurs with short, bigger diameter hoses and with Schrader cores removed; evacuate 
through both sides of the system. Analog micron gauge is preferred because needle action 



can be observed to evaluate presence of moisture or leak. Make sure vacuum pump has 
clean oil at start.) 

· Close valve to vacuum pump; look at gauge.  Gauge should rise no more than 200 microns 
in 3 minutes. 

· When satisfied system is tight (see above pressure-testing procedure), release refrigerant 
into system. 

 
Airflow and Charging Checks    

· Weigh in charge; use digital refrigerant gauge with at least 0.5 oz resolution. 
· Make proper adjustments for line set length if field-assembled (standard line set length is 

25 feet (R-22) or 15 feet (R-410A)); make sure to read documentation for system.  Record 
adjustment made. 

· Install system filter and verify evaporator airflow is within mfr’s recommended levels; 
adjust fan speed, use different filter, and/or adjust duct damper positions as needed to 
achieve at least 350 CFM/ton of capacity; document flow with TrueFlow or other 
approved method. 

· Measure temperature at outdoor unit with reliable thermocouple temperature gauge and 
record. 

· If testing in heating mode:  run system for at least 15 minutes in compressor-only mode and 
measure operating pressures.  Note which stage of heating is tested if system has multiple 
stages; the stage tested must match with the airflow measured (above). Compare measured 
pressures with expected values from manufacturer’s information.  Record 
expected/measured values; generally a 10 psig tolerance is allowed. 

· If testing in cooling mode: run system for at least 15 minutes, measure wet-bulb 
temperature of air entering evaporator with reliable thermocouple and temperature gauge.   

· Use calibrated manifold gauges to check operating pressures.   
· For either mode, adjust charge as needed; retest and record results. 
· Tighten all service valves to manufacturer’s recommendation. 

 
Electrical Startup Checks 

· Make sure crankcase heater works and is run for the mfr’s recommended amount of time 
before system is operated (typically 24 hours).  This is very important. 

· Check line and control voltage under normal operation. 
· Check temperature split across reversing valve; if more than 10° F, valve must be examined 
for repair or replacement (solenoid or other part is to blame) 
· Make sure outdoor fan rotation is correct. 
· Ensure system pressure control device(s) work properly. 
· Check running amps of compressor, indoor fan, outdoor fan..  If values are more than 10% 

above manufacturer’s recommendations, troubleshoot problem and repair/replace faulty 
component(s). 

· Check operation of back-up elements. 
 

Controls 
· Make sure thermostat is intended for heat pump control. 



· Install indoor thermostat according to manufacturer’s specifications and check operation. 
Ensure reversing valve switches to proper condition for heating, cooling, and defrost. 

· Note auxiliary (strip) heat is not allowed to operate in Stage 1 heating under the PTCS 
specifications.  

· Install outdoor thermostat or enable this feature at indoor thermostat if there is an outdoor 
temperature sensor/lockout option in installer’s setup.  An aggressive setting (35º F) is 
required.  Record setting.  Confirm elements are locked out at warmer temperatures.  Make 
sure elements come on when indoor thermostat calls for emergency heat. 

· For systems that use discharge air sensors to control auxiliary heat:  these sensors must be 
disabled for single-capacity systems (one compressor and/or compressor stage).  For multi-
stage systems, the staging control must be set no warmer than 85° F. 

· Check operation of defrost system using manufacturers’ procedure; pay careful attention to 
location of outdoor and coil sensors. 

· Set defrost interval (60 min or longer if not demand defrost) and check operation using test 
pins or ice. Record system works okay. 

· If the heat pump uses fossil fuel for back up heat, make absolutely sure the fossil fuel side 
of the equipment operates within manufacturers’ specifications for gas valve pressure 
(where applicable), draft pressure, stack emissions, and other relevant factors.   

 
Explain operation of system to homeowner  
· Indoor thermostat (programming periods, “smart recovery” etc) 
· Outdoor thermostat (effect on air temperature plus savings) 
· Defrost (causes steam, puddles) 
· Filter location/type/change schedule 
· Keep outdoor coil free of vegetation and other debris; explain need to keep clean 
· Duct/register management (including the return side – keep system open as much as 

possible) 



 
 

Performance Tested Comfort Systems - Air-Source Heat Pump 
System Installation Standards1

 
December 13, 2005 

  
 
1.0 INTRODUCTION .......................................................................................................................................19 

1.1 "SHOULD AND SHALL" WILL BE INTERPRETED AS FOLLOWS: ......................................................................19 
2.0 EQUIPMENT REQUIREMENTS.............................................................................................................19 

2.1 APPROVED MANUFACTURER ......................................................................................................................19 
2.2 RATINGS.....................................................................................................................................................19 
2.3 PERFORMANCE ...........................................................................................................................................19 
2.4 PROTECTIVE DEVICES.................................................................................................................................19 

3.0 PARTICIPATING INSTALLER REQUIREMENTS .............................................................................19 
3.1 TRAINING ...................................................................................................................................................19 
3.2 WARRANTY ................................................................................................................................................20 
3.3 CONSUMER INSTRUCTION...........................................................................................................................20 

4.0 EQUIPMENT SELECTION ......................................................................................................................21 
4.1 HEATING AND COOLING CALCULATIONS....................................................................................................21 
4.2 HEAT PUMP SYSTEM SIZING.......................................................................................................................21 
4.3 AUXILIARY HEAT SIZING AND STAGING...............................................ERROR! BOOKMARK NOT DEFINED. 
4.4 CONTROL OF AUXILIARY HEAT ..................................................................................................................21 

5.0 EQUIPMENT INSTALLATION ...............................................................................................................22 
5.1  ACCESS ......................................................................................................................................................22 
5.2 LOCATION AND SUPPORT OF INDOOR UNITS...............................................................................................22 
5.3 LOCATION AND SUPPORT OF OUTDOOR UNITS ...........................................................................................22 

6.0 DUCT WORK..............................................................................................................................................23 
6.1 DESIGN REQUIREMENTS .............................................................................................................................23 
6.2  DUCT INSTALLATION..................................................................................................................................24 
6.3 SYSTEM AIR FLOW .....................................................................................................................................24 

7.0 FILTERS ......................................................................................................................................................25 

8.0 REFRIGERANT PIPING...........................................................................................................................25 
8.1 MATERIALS ................................................................................................................................................25 
8.2 SIZING ........................................................................................................................................................25 

                         
1 These standards have been revised from those orginally developed by the Umatilla Electric Cooperative. 

PTCS ASHP  17 



8.3 SUPPORT.....................................................................................................................................................26 
8.4 PENETRATIONS ...........................................................................................................................................26 
8.5 INSULATION................................................................................................................................................26 
8.6 EXPOSED PIPING.........................................................................................................................................26 
8.7 LEAK TESTING, EVACUATION, AND CHARGING..........................................................................................26 

9.0  CONDENSATE PIPING ........................................................................................................................26 
9.1 MANUFACTURER'S RECOMMENDATIONS ....................................................................................................26 
9.2 DRAINS.......................................................................................................................................................26 
9.3 CONDENSATE PUMP....................................................................................................................................27 

10.0 ELECTRICAL.............................................................................................................................................27 
10.1 FIELD WIRING ............................................................................................................................................27 

11.0 INDOOR THERMOSTATS.......................................................................................................................27 
11.1 INSTALLATION............................................................................................................................................27 
11.2 THERMOSTAT STAGING ..............................................................................................................................27 
11.3 HEATING AND COOLING .............................................................................................................................27 
11.4 EMERGENCY HEAT RELAY .........................................................................................................................27 

12.0  ADD-ON HEAT PUMP TO GAS, PROPANE OR OIL FURNACE .................................................27 
12.1 INDOOR COIL..............................................................................................................................................27 
12.2 FURNACE OPERATION.................................................................................................................................28 
12.3 EMERGENCY HEAT OPERATION..................................................................................................................28 

 

PTCS ASHP  18 



1.0 INTRODUCTION 
 

1.1 "Should and Shall" will be interpreted as follows: 
 

1.1.1 Where shall or shall not is used for a provision, that provision is mandatory if 
compliance with the standard is claimed. 

 
1.1.2 Where should is used it will indicate provisions which are not mandatory but which 

are desirable as good practice. 
 
2.0 EQUIPMENT REQUIREMENTS 
 

2.1 Approved Manufacturer 
 

Equipment shall be manufactured by a company appearing in the ARI Unitary Directory. 
 

2.2 Ratings 
 

 Heat pump equipment shall meet the performance, safety, and rating requirements as given in 
the latest revision of Air Conditioning and Refrigeration Institute (ARI) Standard 240.  Units 
shall be listed by Underwriters' Laboratories, or equal, and shall display the ARI symbol of 
certification. 

 
2.3 Performance 

 
Site Built Housing - Air Source Heat Pumps shall have an HSPF rating of not less than 8.5  
and SEER ratings of not less than 14.0, as certified by ARI.  

 
2.4 Protective Devices 

 
 Equipment should be provided with a crankcase heater and a liquid-line filter drier. Delay 

timers to protect against damage from short cycling of the compressor and compressor motor 
start-assist kits shall be installed when recommended by the manufacturer. The compressor 
shall be protected from abnormal operating pressures, temperatures, and loss of refrigerant by 
suitable pressure or temperature overload devices. 

 
 If a low ambient temperature compressor cutout option is installed, it shall not cutout the 

compressor at temperatures above 0°F. 
 
 To prevent floodback of liquid refrigerant to the compressor, a suction line accumulator shall 

be installed, unless not recommended by the manufacturer. 
 
3.0 PARTICIPATING INSTALLER REQUIREMENTS 
 

3.1 Training 
 
 Participating Installer shall be responsible for the technical competence and qualifications of 

his salespeople, installers, and service mechanics. These personnel should participate in at 
least one manufacturer's training session on heat pump application, installation, or service 
annually or equivalent training. At least one fourth of all the Participating Installer's installers 
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should be Refrigeration Service Engineers Society (RSES) or North American Technicial 
Excellence (NATE) heat pump certified or have equivalent certification. At least one System 
Installer or Technician on each HVAC Contractor job shall be certified in Air Conditioning 
Contractors of America (ACCA) Manual D.  System Designers shall be certified in ACCA 
Manual D and Manual J. 

 
 Alternately, duct design, heat pump sizing, and installations may be certified by the utility if 

the utility has staff that is certified in ACCA’s Manual D and Manual J. 
  
3.2 Certification 
 
 Each system installed shall have the heat pump installation certified by an RTF approved 

PTCS Service Provider as a  “Certified PTCS Heat Pump Installation”.  This requires testing 
and documentation of auxiliary heat controls, airflow across indoor coil, and refrigerant 
charge by an RTF approved PTCS Service Provider certified “Heat Pump Technician”. 

 
 Systems installed in houses with a substantial amount of ductwork in unconditioned space 

shall have the duct system certified by an RTF approved PTCS Service Provider as a 
“Certified PTCS Duct System”.  This requres duct testing and may require sealing by an RTF 
approved PTCS Service Provider certified “Duct Technician” according to the “PTCS Duct 
System Diagnostic Field Guide, Program Standards, Testing Procedures and Reporting 
Forms”. 

 
 Applicable heat pump installation and duct system PTCS certifications shall be submitted to 

the utility.  The utility shall maintain record of certifications and make them available to 
BPA, the RTF, or the RTF approved PTCS Service Provider upon request. 

 
3.3 Warranty 
 
 The participating Installer shall provide to the consumer in writing the manufacturer's 

warranty.  Heat pump equipment shall be warranted by the manufacturer against defects in 
material and workmanship for a minimum of five years from the date of start-up of the 
equipment.  In addition, the compressor shall be warranted by the manufacturer against 
defects in material and workmanship for a minimum of five years from the date of start-up. 

 Warranties shall cover parts and labor.  Participating Installers may offer to consumers the 
manufacturer's extended warranty or service agreement to comply with the warranty 
requirements.  This warranty should not be considered to cover equipment failure caused by 
failure to perform normal maintenance, abuse, or external causes beyond the control of the 
installing Participating Installer. 

 
3.3 Consumer Instruction 
 
 Participating Installer shall instruct the consumer in proper operation and maintenance of the 

heat pump system. Participating Installer shall provide the consumer with the manufacturer's 
owner's manual, demonstrate filter replacement (or cleaning), and demonstrate the operation 
of all indoor thermostat controls and indicator lights to the consumer. Participating Installer 
shall explain to the consumer the different operating modes of the heat pump system (e.g., 
heating, emergency heat, defrost, and the effects of obstructing registers). All this information 
shall be provided in an operation manual given to the owner.  
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4.0 EQUIPMENT SELECTION 
 
4.1 Heating and Cooling Calculations 
 

4.1.1 Heating loss and cooling  gain calculations shall be made using 70°F indoor design 
temperature for heating and 75°F for cooling.  

4.1.2 The recommended ASHRAE winter design temperature and cooling design 
temperature for the nearest weather station representative of the installation shall be 
used.   

4.1.3 The recommended method and form for calculations is available in the Air 
Conditioning Contractors of America (ACCA) Manual J. Alternate computer or 
manual methods of calculating heating and cooling loads may be used if approved in 
advance by the utility.  

4.1.4 Component U-values and F-values used in the heat loss and heat gain coefficients 
shall reflect the actual construction of the building and be generally consistent with 
those found in  ACCA  Manual J 7th Edition, or later.  

4.1.5 A copy of the whole house heating and cooling load calculations shall be submitted 
to the utility.  The utility shall hold the calculations on file and make them available 
to BPA, the RTF, or the RTF approved PTCS Service Provider upon request. 

4.1.6 An infiltration rate of 0.5 or 0.8 air changes per hour shall be used for houses built in 
or after 1980 or before 1980, respectively, in sizing calculations unless a house 
(de)pressurization test has been performed and an estimate is made using the result. 

4.1.7 Where available, the results of duct pressurization testing shall be used to estimate 
the duct system efficiency used in sizing calculations.  If a duct pressurization test 
has not been performed on the house, a default duct system loss of 25% shall be used.  
Exception: If the air handler and all ductwork are within the thermal envelope of the 
house, 0% shall be used as the duct system loss in sizing calculations. 

 
4.2 Heat Pump System Sizing 
 
 The heat pump system shall be sized using either of the following methods, rounding up or 

down to the nearest 6000 Btu/hr capacity at ARI rating conditions:  
 

1. Heat pumps shall be sized using a 30°F Balance Point 
 2.    Heat pumps shall be sized in accordance with the sizing method specified by the utility.   
 
 However, in no case shall the Balance Point used for sizing be higher than 35°F.  A Balance 

Point Worksheet shall be submitted to the utility.  The utility shall hold the Balance Point 
Worksheet on file and make it available to BPA, the RTF, or the RTF approved PTCS 
Service Provider upon request. 

   
4.3 Auxiliary Heat Sizing and Staging 

 
 Installed auxiliary heat capacity shall not exceed 125% of the heating design load. All 

resistance heaters greater than 5 kW shall be staged. 
 
4.4 Control of Auxiliary Heat 
 
 Auxiliary heat shall be controlled in the following manner depending on system type: 
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1. For systems with a single stage of compression and for systems with multiple stages of 
compression but without supply air temperature sensor control:  Auxiliary heat shall be 
controlled in such a manner that it does not engage when the outdoor air temperature is 
above 35 oF, except when supplemental heating is required during a defrost cycle or 
when emergency heating is required during a refrigeration cycle failure.  Exception: If the 
minimum setting available for auxiliary cutout on the indoor thermostat is 40 °F, 40 °F 
may be used. 

2. For systems with multiple stages of compression and supply air temperature sensor 
control:  Auxiliary heat shall be controlled in such a manner that it does not engage when 
the supply air temperature is above 85 °F. 

 
 Method of controlling auxiliary heat shall be documented using the “PTCS Heat Pump 

Startup Form: Controls Page” and submitted to the RTF approved PTCS Service Provider. 
 
5.0 EQUIPMENT INSTALLATION 
 

5.1  Access 
 
 Equipment shall be located to allow easy service access and adequate working space for 

servicing any component without removal of piping, duct work, or other permanently 
installed fixtures. Special care shall be taken in locating components which require frequent 
attention, such as filters. 

 
5.2 Location and Support of Indoor Units 
 
 Indoor units shall be located to permit smooth duct transitions and shall be adequately 

supported or placed in a suitable platform in accordance with manufacturer's instructions and 
recommendations.  

 
5.3 Location and Support of Outdoor Units 
 
 Outdoor units shall be located to avoid restrictions in the outdoor airstream. Units shall be 

mounted on an adequate, solid, secure pad which provides proper drainage and prevents a 
buildup of water, snow, or ice. A minimum clearance shall be provided as per manufacturer's 
instructions and recommendations. In any installation there shall be a minimum of 3 inches of 
free and clear area under the outdoor coil drainage area. Condensate shall not drain onto areas 
where ice formation may create a hazard (e.g. walkways). 

 
5.4 Refrigerant Charge 

 
Particpating Installer shall follow manufacturer’s guidelines when charging system and make 
any needed adjustments for non-standard line set lengths or mismatched coils.   
 
Refrigerant charge shall be: 

 a.  tested using Proctor’s CheckMe program, Honeywell’s ACRx handtool, or other 
approved Performance Tested Comfort Systems methods; OR  

 b. documented using the “PTCS Heat Pump Startup Form”. 
 
Results from refrigerant charge test or documentation of refrigerant charge shall be submitted 
to the RTF approved PTCS Service Provider. 
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6.0 DUCT WORK 
 

6.1 Design Requirements 
 
All new duct work (including the addition of duct systems to existing housing) should be designed 

and installed in accordance with recommended practice as outlined in Air Conditioning 
Contractors of America (ACCA) Manual G, "Selection of Distribution Systems"; Manual E, 
"Room Air Distribution Consideration" and Manual D, "Residential Duct Design and 
Equipment Selection" or Sheet Metal and Air Conditioning Contractors National Association 
(SMACNA) "HVAC Duct System Design" or American Society of Heating, Refrigerating, 
and Air Conditioning Engineers (ASHRAE) handbooks.    Installation of balancing dampers 
is recommended in order to easily adjust distribution of air to rooms. 

 
6.1.1 Flex Duct 
 

Flex duct shall not be used for main supply trunks in crawl spaces or areas that could 
be subject to physical damage from normal occupant activities, weather or animals.  
When flex duct is used for main trunks or run outs the size shall be determined by 
using the "Wire Helix Flexible Duct" scale on an ACCA Duct Sizing Slide Rule, or 
equivilent and all other requirements in Section 6.0 of these specifications shall be 
met. 
 

6.1.2 Building Cavities and Ducts 
 

In newly installed ductwork, building cavities shall not be used as ducts to convey 
return or supply air. 

 
6.1.3 Static Losses 
 

Supply and return ducts shall be designed on the basis of not more than 0.10 and 0.08 
inches loss per 100 feet, respectively. Supply and Return Ducts shall be designed so 
that the total system static pressure does not exceed the available static pressure 
provided by the air handler at design CFM. Flex duct shall be supported in a manner 
that does not create restrictions in air flow and located to minimize bending. 

 
6.1.4 Maximum Velocities 

 
 New duct work shall be designed so air velocities do not exceed the following: 

 
 Supply Ducts 
 
 Main Ducts 900 FPM 
 Branch Ducts 600 FPM 
 Supply Outlet Face Velocity 700 FPM 
 Return Grills Face Velocity 500 FPM 
 Filter Grille Face Velocity 300 FPM 
 

Velocity shall not create unaceptable noise levels and return air shall be sufficient 
size to meet requirements of installed systems. 
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6.1.7 Duct Connections 
 

All new and all readily accessible existing duct joints, plenum drives, metal joints to 
include all slips and drives shall be mechanically fastened with screws.  Flexible 
ducts shall be attached using nylon/plastic straps tightened with a manufacturer 
approved tool (hand tightening is not acceptable) or stainless steel worm drive 
clamps.  Mastic and/or tape shall not be used as mechanical fasteners. 
 

6.1.8 Zonal Pressure Relief 
 

In new system construction, sufficient return pathways shall be provided between 
axial zones (e.g. bedrooms) and the main body of the dwelling.  Return pathways 
include return ducts, pass-through grilles, pressure-relief ducts, or similar devices.  
Return pathways should limit pressurization of axial zones to 3 Pa or less with 
reference to the main body of the house when the system is operating at maximum 
system airflow, tested with all doors closed.   

 
6.2  Duct Installation 

 
6.2.2 Insulation 
 

6.2.2.1  All newly installed rigid ducts and plenums and accessible uninsulated 
existing rigid ductwork outside the heated space shall be insulated to an 
installed value of at least R-8.  A vapor barrier meeting a flame spread 
rating of 25 or less and smoke developed rating of 50 or less (in 
accordance with ASTM E-84) shall be installed on the outside surface of 
the insulation.  

 
6.2.2.2  All newly installed flexible HVAC ducts outside the heated space shall 

have an Air Diffusion Council (ADC) certified minimum R-value of R-8. 
 

6.2.2.3  All newly installed HVAC ducts routed within exterior wall cavities shall 
be insulated to a minimum installed value of R-8 between the duct and 
the exterior wall sheathing. 

 
6.2.2.4  All duct insulation shall be installed and supported using mechanical 

fasteners such as permanent plastic straps or nylon twine.  Tape is not a 
mechanical fastener.  Approved tape may be used at insulation seams to 
provide a continuous barrier. 

 
6.2.3 Air Tightness 

 
See section 3.2 for duct sealing requirements. 

 
6.3 System Air Flow 
 

6.3.1   All existing ductwork shall be inspected by the HVAC Contractor for conditions 
which will affect the efficiency or proper operation of the new heat pump system.  It 

PTCS ASHP  24 



is the Participating Installer’s responsibility to ensure existing ductwork is 
compatible with the equipment that is installed.  

 
6.3.2   The air distribution system design and installation shall be such that air flow across 

the indoor coil is as specified in the heat pump manufacturer's literature, or is 
between 350 and 425 cubic feet per minute (CFM) per 12000 BTU/hr output at ARI 
rating conditions if the manufacturer’s literature is not specific.   

 
6.3.3 After installation and start-up, total airflow in the heat pump mode (in cubic feet per 

minute, or CFM) across the heat pump coil shall be measured using a TrueFlow plate 
or using duct pressurization fan matching method per plate or fan manufacturer’s 
instructions.  This shall be reported to the RTF approved PTCS Service Provider 
using the “PTCS Heat Pump Startup Form”.   

 
6.3.4 The total external static pressure acting on the system air handler shall be tested with 

approved instruments and recorded at time of startup and submitted to the RTF 
approved PTCS Service Provider using the “PTCS Heat Pump Startup Form”. A 
measured external static pressure of more than 0.8" (200 Pa) should cause installer to 
consider taking corrective measures with system ductwork. 

 
 

7.0 FILTERS 
 

7.1 Location  
 

Air filters shall be installed in the return air system in a location that will be easily accessible 
to the user for filter servicing and in a position where all return air and outside air will pass 
through the filters before crossing the indoor coil.  Filters should not be installed in crawl 
spaces or attics.   

 
7.2 Type and Size 

 
Filter types and sizes shall meet the standard manufacturer's instructions and 
recommendations.  Filters and/or air cleaners that are not an intregal part of the equipment 
and selected by the manufacturer shall be accepted if the total CFM is within the range as 
specified by the manufactuer.  Any filter that exceeds 0.22 inches pressure drop as installed 
shall not be allowed.   

 
8.0 REFRIGERANT PIPING 
 

8.1 Materials 
 
 Field-supplied refrigerant piping shall be clean, dehydrated, and sealed Types K and L 

seamless copper tubing or the manufacturer's pre-charged tubing. Fittings shall be wrought 
copper. Field supplied tubing shall be evacuated to 500 microns and purged and pressure 
tested as per manufacturer's recommendation; soft solders shall not be permitted. 

 
8.2 Sizing 
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 To maintain oil return to the compressor and avoid inefficiency and capacity loss, 
refrigeration piping or refrigeration line set shall be sized and installed in accordance with the 
manufacturer's instructions and recommendations. Piping between the two sections of split 
units shall not exceed the manufacturer's maximum recommended length, horizontally or 
vertically, and shall be run parallel to building lines and in a straight and workmanlike 
manner to prevent oil traps. 

 
8.3 Support 
 
 Refrigerant piping shall be properly supported in accordance with manufacturer's 

specifications, ARI, and IMC (International Mechanical Code). 
 
8.4 Penetrations 
 
 Refrigerant piping passing through openings in the unit cabinet or the building structure shall 

be installed to prevent wear or sound generation due to contact with the cabinet or building 
structure. All penetrations shall be properly sealed. 

 
8.5 Insulation 
 
 Suction lines shall be insulated with a minimum of  1/2” thick continuous closed-cell foam 

rubber. Where insulation is exposed to the elements, it should have a weatherproof covering. 
Vapor and liquid lines shall be separated so that heat exchange does not take place. Factory 
insulated pre-charged lines will be accepted. 

 
8.6 Exposed Piping 
 
 All refrigerant piping exposed to possible damage from foot traffic around or near an outdoor 

unit shall be protected or buried in PVC or other corrosion-resistant pipe, in accordance with 
the manufacturer's instructions, to prevent damage to piping or pipe insulation or injury to 
people, and to permit replacement if necessary. 

 
8.7 Leak Testing, Evacuation, and Charging 

 
 Factory, as well as field joints, shall be checked and any leaks found shall be repaired. 

Evacuation and charging shall be done in accordance with the manufacturer's instructions and 
recommendations. 

 
9.0  CONDENSATE PIPING 
 

9.1 Manufacturer's Recommendations 
 
 Condensate drain piping shall meet IMC and should be copper, plastic, or other corrosion-

resistant material. 
 
9.2 Drains 
 
 Condensate drain lines shall be trapped and run to an open drain or outside of the building 

foundation. Under no circumstances may condensate be drained into a crawl space or direct 
connected into a sewer line.  When indoor units are located in attics, the installation should 
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include a secondary drain pain to collect condensate when a problem exists in the primary 
drain line.  The secondary drain pan should be connected to a drain line that will drip at a 
location that will draw attention to the problem in the primary drain line. 

 
9.3 Condensate Pump 
 
 Condensate drain lines shall be pitched in the direction of flow to prevent backup of overflow 

of water in the drain pan. If the indoor unit is lower than the floor drain or dry well, a 
condensate pump shall be installed to pump condensate to the level of the drain or dry well. 
An automatic control to shut down system in case of pump failure should be installed. A 
check valve shall be installed if pump is not equipped with one. 

 
10.0 ELECTRICAL 

 
10.1 Field Wiring 
 
 All field wiring, line and low-voltage, shall comply with the manufacturer's 

recommendations, the National Electrical Code, and all local codes and ordinances. 
 
11.0 INDOOR THERMOSTATS 
 

11.1 Installation 
 
 Indoor thermostats shall be located and installed according to the manufacturer's instructions 

and recommendations. Thermostats generally are installed 5 feet off the floor on an inside 
wall in the return airflow pattern, and where they are not in the sun or any other heat source at 
any time. 

 
11.2 Auxiliary Heat Indicator 

 
 Thermostat shall provide a visible indication when the auxiliary stage or emergency heat are 

operating. 
 
11.3 Heating and Cooling 
 
 Thermostats used for both heating and cooling shall have a manual changeover feature or 

heating/cooling lockout to prevent cross-cycling between heating and cooling. 
 
11.4 Emergency Heat Relay 
 
 All indoor thermostats shall include a manual selector switch to permit all supplemental 

heaters or the furnace to be energized under control of the indoor thermostat (with the 
compressor and outdoor thermostats bypassed). 

 
12.0  ADD-ON HEAT PUMP TO GAS, PROPANE OR OIL FURNACE 
 

12.1 Indoor Coil 
 
 For an add-on heat pump, the indoor coil shall be installed in the downstream air from the 

heat exchanger according to the International Mechanical Code.  
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12.2 Furnace Operation 
 
 The furnace shall lock out the heat pump when it operates on second-stage heat, unless heat 

pump manufacturer's special add-on heat pump control permits operation of both. 
 
12.3 Emergency Heat Operation 

  
Emergency heat switch shall activate the furnace and bypass the heat pump. 

_______________________________________ 
________________________________________ 
________________________________________ 
 
q:\te\rtf\specifications\fy07 revisons\heat pump installation and commissioning\ashpspecs_fy07.doc 
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