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WHAT ARE HEAT PUMPS

• He a t  p u m p s a re  a p t ly n a m e d . Th e y m o ve  – o r p u m p  – h e a t  fro m  o n e  p la ce  
t o  a n o t h e r u sin g  a  co m p re sso r a n d  liq u id  o r g a s  re frig e ra n t . He a t  is  
e xt ra c t e d  fro m  o u t s id e  so u rce s  a n d  t h e n  p u m p e d  in d o o rs . Th e  co m p re sso r 
p u m p s t h e  re frig e ra n t  b e t w e e n  t w o  h e a t  e xch a n g e r co ils . In  o n e  co il, t h e  
re frig e ra n t  e va p o ra t e s  a t  lo w  p re ssu re s  w h ich  a llo w s it  t o  a b so rb  h e a t .

• Th e  re frig e ra n t  is  t h e n  co m p re sse d  a n d  se n t  t o  t h e  se co n d  co il w h ich  ca u se  
it  t o  co n d e n se  u n d e r h ig h  p re ssu re . Th e  h e a t  is  t h e n  re le a se d  a n d  se n t  in t o  
t h e  h o m e .



WHAT ARE HEAT PUMPS

• He a t  p u m p  syst e m s a re  re ve rs ib le . Th is  a llo w s it  t o  se n d  h e a t  in t o  t h e  
h o m e  in  t h e  w in t e r a n d  d ra w  h e a t  o u t  in  t h e  su m m e r w h ich  is  n o t h in g  
m o re  t h e n  a  s t a n d a rd  a ir co n d it io n e r

• Th e y ca n  b e  u se d  in  a  d u a l fu e l a p p lica t io n  o r w it h  a n  a ir h a n d le r w h ich  
a re  t yp ica lly o u t fit t e d  w it h  a  b a ck u p  h e a t  so u rce  su ch  a s  e le c t ric  s t rip  
h e a t .



PROS AND CONS

• Pros:

• He a t  p u m p s t yp ica lly h a ve  lo w e r ru n n in g  co st s

• Ge n e ra lly, re q u ire  le ss  m a in t e n a n ce  t h a n  co m b u st io n  syst e m s

• Ca n  b e  sa fe r (No  g a s  o r ca rb o n  m o n o xid e  o u t p u t )

• Lo w e r ca rb o n  e m issio n s

• Qu ie t  o p e ra t io n

• On e  syst e m  ca n  p ro vid e  h e a t in g  a n d  co o lin g



PROS AND CONS

• Cons:

• Th e  h e a t  p u m p  co st  fo r in st a lla t io n  ca n  b e  e xp e n sive

• Ca n  b e  d ifficu lt  t o  in st a ll

• Ca n  st ru g g le  in  e xt re m e ly co ld  t e m p e ra t u re s

• May not be a good fit in every application

• They require more air movement then traditional furnace

a) High efficiency furnaces average around 200 cubic feet of air per 10,000 btu’s of output.

b) Heat pumps will average around 400 cubic feet of air per 10,000 btu’s of output.



APPLICATIONS:

• Du a l Fu e l Ap p lica t io n :

A d u a l fu e l a p p lica t io n  m e a n s w e  a re  u t ilizin g  t h e  h e a t  p u m p  a s  o u r p rim a ry so u rce  o f 
h e a t  a n d  a  fo ssil fu e l (fu rn a ce ) a p p lica t io n  a s  t h e  se co n d a ry so u rce  o f h e a t  w h e n  t h e  
ou t d oo r a ir t e m p e ra t u re  is  t oo  low  fo r t h e  h e a t  p u m p  t o  p ro vid e  e n o u g h  e n e rg y fo r 
t h e  h o m e  

• Air h a n d le r w it h  b a ck u p  e le c t ric  h e a t  s t rip s  o r w it h o u t :

Th is  a p p lica t io n  u t ilize s  a n  a ir h a n d le r t h a t  is  e q u ip p e d  w it h  a n  e le c t ric  h e a t  so u rce  
w h ich  ru n s se p a ra t e ly o r in  co n ju n c t io n  w it h  t h e  h e a t  p u m p  t o  p ro vid e  a d d it io n a l 
e n e rg y w h e n  t h e  o u t d o o r t e m p e ra t u re  is  t o o  lo w  fo r t h e  h e a t  p u m p  t o  p ro vid e  e n o u g h  
e n e rg y fo r t h e  h o m e .



PROPER ANALYSIS:  

• ACCA Ma n u a l J : Lo a d  An a lysis
• P ro p e r s izin g  b e g in s w it h  p e rfo rm in g  a  Ma n u a l J  lo a d  a n a lysis  t o  d e t e rm in e  t h e  

h e a t in g  a n d  co o lin g  n e e d s o f t h e  h o m e .  Th is  is  im p o rt a n t  t o  e n su re  o ve ra ll 
o ccu p a n t  sa t isfa c t io n  w h ich  in c lu d e s e n su rin g  p ro p e r e q u ip m e n t  s izin g  a n d  e n e rg y 
e ffic ie n cy. 

• Ove rsize d  e q u ip m e n t  re su lt s  in  m a rg in a l p a rt  lo a d  t e m p e ra t u re  co n t ro l. Ove rs ize d  
e q u ip m e n t  m a y ca u se  d e g ra d e d  h u m id it y co n t ro l a n d  in c re a se  co m fo rt  issu e s . In  
t h e se  u n fa vo ra b le  co n d it io n s, o ccu p a n t s  m a y e xp e rie n ce  a d d it io n a l d isco m fo rt  a n d  
d issa t isfa c t io n . Ot h e r n e g a t ive  e ffe c t s  a re  h ig h e r in st a lle d  co st s , in c re a se d  o p e ra t in g  
e xp e n se s, a n d  in c re a se d  m a in t e n a n ce  co st s . Fu rt h e rm o re , o ve rsize d  e q u ip m e n t  
g e n e ra lly re q u ire s  la rg e r d u c t s , p o se s a d d it io n a l re q u ire m e n t s  o n  t h e  p o w e r g rid  
a n d  m a y le a d  t o  m o re  se rvice  ca lls  d u e  t o  s t ra in  o n  e q u ip m e n t



PROPER ANALYSIS

• ACCA Ma n u a l J : Lo a d  An a lysis
Three main reasons for oversized equipment are: 

• A guess is made on the load:
• Many people us “rules of thumb” when sizing equipment.  This can be useful in some applications however it is critical to 

understand the structures assembly values and infiltration rates as this can drastically alter the heat loss and heat gain of
the structure.

• Mistakes are made in the load calculation:
• Manual J software is not plug and play and the data input is critical.  Many designers do not understand the data that is 

being put into the system.  As the old saying goes, “garbage in, garbage out”.  This happens more frequently in retro-fit 
applications as it is sometimes difficult to understand the homes insulation and infiltration values.

• A lack of understanding of what the equipment’s  ca p a b ilit ie s  a re .
• OEM d a t e  is  a va ila b le  fo r a ll p ie ce s  o f e q u ip m e n t .  It  is  im p o rt a n t  t o  u n d e rst a n d  t h e  e q u ip m e n t ’s  

p o t e n t ia l a n d  h o w  t h in g s su ch  a s  a lt it u d e , h u m id it y a n d  o u t d o o r t e m p e ra t u re  w ill im p a c t  t h e  
e q u ip m e n t ’s  p e rfo rm a n ce .



PROPER EQUIPMENT SIZING:  

• ACCA Ma n u a l S: Eq u ip m e n t  Se le c t io n :
• P ro p e r e q u ip m e n t  se le c t io n  is  d o n e  b y u n d e rst a n d in g  t h e  

m a n u fa c t u re r’s  OEM p e rfo rm a n ce  d a t a .  W h e n  t h e  e q u ip m e n t  
p a ra m e t e rs  m a t ch  t h e  Ma n u a l J  d e sig n  p a ra m e t e rs , o ccu p a n t  

sa t isfa c t io n  is  in c re a se d .  It  is  c rit ica l t o  u n d e rst a n d  t h e  p e rfo rm a n ce  
ca p a b ilit ie s  o f t h e  e q u ip m e n t  yo u  a re  se le c t in g . No t  a ll e q u ip m e n t  w ill 
p e rfo rm  e q u a lly.



ACCA MANUAL S: EQUIP MENT SELECTION

• Sizin g  re q u ire m e n t s :  P ro p e r s izin g  s t a rt s  w it h  
u n d e rst a n d in g  t h e  p a ra m e t e rs  se t  b y ACCA Ma n u a l S

• Fu rn a ce s: 10 0 % - 14 0 % o f t o t a l h e a t in g  lo a d

• He a t  p u m p s (h e a t in g  d o m in a t e d  c lim a t e s) 125% o f co o lin g  
lo a d

• (Su p p le m e n t a l h e a t  fo r h e a t  p u m p s)
• Ele c t ric : W ill b e  b a se d  o n  b a la n ce  p o in t

• Du a l fu e l: 10 0 % - 14 0 % o f t o t a l h e a t in g  lo a d



OEM TABLE



BALANCE POINT AND COEFFICIENT OF 
PERFORMANCE

• COP is  defined as  the relations hip between the power (kW) that is  drawn out of 
the heat pump as  cooling or heat, and the power (kW) that is  s upplied to the 
compres s or.

• If given heat pump us ed for a ir cooling has  a  COP = 4. This  means  that 4 kW of 
cooling/ heating power is  achieved for every 1 kW of power cons umed by the heat 
pump’s  compres s or.

• As  the outdoor temperature falls , the COP will fa ll with it as  it takes  more work to 
provide the energy needed.



BALANCE POINT AND COEFFICIENT OF 
PERFORMANCE

• A balance point is  the approximate outdoor temperature at which the maximum 
heating capacity of the heat pump matches  the heating requirements  of the home.

• The cooler the outdoor ambient a ir becomes , the greater the heating needs  are of the 
home. As  the temperature drops , the heat pump has  a  harder time abs orbing energy 
from the outdoor air, reducing the amount it can bring into the home. When the 
outdoor temperature is  below the balance point, the heat pump needs  help from a 
back-up heat s ource, s uch as  res is tant heater or furnace. When the outdoor temp is  
higher than the balance point, the heat pump alone can keep the home comfortable.



BALANCE POINT
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Where the two 
line cross is the 

Balance Point 30 
Degrees

When the outdoor 
temp. is higher than 

the balance point, the 
heat pump alone can 

keep the house 
comfortable

When the outdoor temperature is 
below the balance point, the heat pump 
needs help from a back up heat source 
such as resistance heat or a gas furnace



THREE WAYS TO CHANGE BALANCE POINT

1. Larger equipment:  Larger equipment generally has the ability to produce more energy 
at lower outdoor temperatures.   (Note:  Duct sizes may not be able to handle the 
larger equipment

2. Locate equipment that is able to produce more energy at lower outdoor 
temperatures.   Inverter and low ambient heat pumps can generally produce more 
energy at lower outdoor temperatures.

3. Tighten the envelope of the house and insulate properly.  A tighter, more energy 
efficient shell will reduce the overall load on the house.



At 60 degrees the 3 ton heat pump will produce 40,000 btu’s
At 10 degrees the 3 ton heat pump will produce 17,000 btus



At 60 degrees the 3 ton heat pump will produce 42,000 btu’s
At 10 degrees the 3 ton heat pump will produce 28,000 btus



BALANCE POINT MODIFICATION
THE ENVELOPE WAS TIGHTENED AND THE EQUIPMENT WAS UPGRADED
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By upgrading our insulation and tightening the envelope we 
have now changed our heat loss form 60,000 btu’s to 30,000 

btu’s at 0 degrees outside 

By upgrading our equipment we are able to produce more 
btu’s at lower temperatures

Our balance point temperature changes from 30 degrees to 
5 degrees



DISTRIBUTION SYSTEMS

• A proper duct system is just as important as the equipment and design when 
considering looking at the overall energy efficiency and delivery potential of your 
equipment

• Inadequate duct system can significantly decrease the equipment’s ability to 
produce energy at the level it is design to do as well as create comfort issues 
within the home.

• Retro-fit application need have special attention to the existing duct system to 
ensure they are a good fit for the application as heat pumps generally require 
more air then a conventional forces air system.



What Does a Properly Designed HVAC Duct System Provide Or Prevent?
1. Ductwork designed by Manual D is critical for proper performance of your heat pump 

system.
2. A less expensive system with a proper duct design often performs better then a high 

SEER system with a poor duct design.
3. A poor duct design results in much higher heating and cooling utility bills
4. Poorly designed duct layouts will require your HVAC unit too run longer and/or more 

frequently.
5. An improper duct design and result in inadequate air flow causing HVAC compressor 

issues and can cause the evaporator coil to freeze up.
6. A poor duct system will cause uneven temperature distribution throughout the home.
7. Because the unit is working harder it may not last as long as it should.
8. Improperly sealed ductwork has leaks and will reduce the overall efficiency of your 

system as the energy designed to condition the living space is often lost in building 
cavities.

9. Improperly sealed ductwork can also increase the chances of mold to develop in 
unconditioned areas such as attics or crawlspaces.



Important considerations when designing the distribution system in new 
construction applications:
ACCA’s Manual D Residential Duct Design Checklist.       

Key Items:

• Information from load calculation
o CFM for each room:  Does each room have a heating and cooling CFM assigned proportioned air 

based on Manual J8 room by room load calculations?
• Manufacturer’s data:

o Total external static pressure and accessory pressure losses.  Did the contractor submit this data?
• Manual D friction worksheet

o Available static pressure (ASP):  Are the outlets, return grills listed at standard .03”
o Total Effective Length (TEL):  Did the contractor calculate the TEL correctly?
o Friction Rate design value:  Did the contractor use the correct friction rate calculator?

• Air distribution system design
o Branch lead size
o Trunk size
o Return trunk duct velocities
o Return air path

• Manual T
o Register and grille face velocities are correct.
o Are the registers and grills in the correct location



Important considerations when looking at the distribution system for retro-fit 
applications:

1. Can the distribution system support the airflow requirements of the new 
equipment?
• Take time to test the duct system by measuring  TESP and flow across the 

existing evaporator coil/heat exchanger to determine the duct capacity levels.

2. Can the distribution system deliver the necessary energy to each room.
• It is recommended to measure the output of each register to understand how 

the existing delivery system is performing.  

3. Does the existing system have significant duct leakage?
• Significant  duct leakage should be repaired prior to any large investment into 

high efficiency equipment.







ACCA Standard 5 and should be followed to ensure the system is 
installed per the design and are in compliance with ANSI/ACCA 5 
QI HVAC Quality Installation Specifications.
• Verify air flow through the indoor unit is within acceptable CFM ranges per design and 

manufacturer’s specifications.

• Verify total external static pressure (TESP) is within OEM specified acceptable range.

• Verify the HVAC system has the correct refrigerant charge.

• Ensure the system has the correct firing rate per the manufacturer’s name plate.  Verification 
through measuring and adjusting fuel gas pressure, analyzing temperature split and 
performing a combustion analysis. (Dual Fuel Applications)



ACCA Standard 5 and should be followed to ensure the system is 
installed per the design and are in compliance with ANSI/ACCA 5 
QI HVAC Quality Installation Specifications.
• Determine whether or not room airflows meet the design application requirements.

• Measure and verify room pressures do not exceed + or – 3 pascals. 

• Combustion appliance zone testing for systems utilizing natural draft venting.
(This does not necessarily apply to heat pump installation but duct systems can impact 
natural drafting appliances.)

• Documentation of all services performed.
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