
ACCA Manual S Cooling Equipment Selec�on Procedure  

Manual S converts the AHRI nominal test equipment cooling capacity to the actual cooling 

capacity for the specific site condi�ons where the building is constructed. AHRI uses the same 

generic test condi�ons for all cooling equipment manufacturers – 95 degrees outdoor 

temperature, 75 degrees indoor temperature @ 50% rela�ve humidity, air handler indoor coil 

80 degrees dry bulb temperature with 67 degrees wet bulb temperature. ACCA Manual S and 

Energy Codes do not allow designers to use the AHRI cooling capaci�es listed on the AHRI 

cer�ficates as these generic test condi�ons don’t exist in our region of the USA. 

 Since these AHRI generic test condi�ons will not match your site condi�ons, the HVAC designer 

will need to adjust the equipment cooling capacity to account for the following site condi�ons 

unique to each building. (or iden�cal building with a different building compass orienta�on):   

(1) outdoor design condi�ons shown in MJ8 2.5 table 1A, (2) scaled graphic manual d duct 

design to quan�fy the total duct exposure amounts for each duct moun�ng environment used 

for duct temperature rise (3) scaled manual d duct design to quan�fy the duct total sta�c 

pressure, ideal air handler fan speed selec�on, motor wa;s, and calculated CFM. HVAC 

designers must first perform adequate exposure diversity calcula�ons prior to the ACCA 

Manuals J,D,T,ZR. These results are used for the Manual S selec�on equipment selec�on. 

Check Stage 1 – all ACCA manuals are required to complete the Manual J demand calcula�ons. 

 

Locate the total cooling required - make note of both the sensible heat and the latent heat.   

This total cooling required, 32,953 BTUH represents the sensible and latent heat the cooling 

equipment must neutralize in one hour. Cooling equipment selected must not exceed the total 

cooling load by more than 15% oversize. This cooling load is 32,953 x 1.15 maximum oversize = 

37,896 maximum cooling capacity. This total cooling capacity may be used for single stage 

cooling equipment - or first stage cooling when using 2 stage cooling equipment – or for any 

cooling stage when using variable cooling capacity. 

The cooling equipment selected is also checked for both sensible and latent heat removal. A 

typical residen�al building heat load has a sensible heat ra�o of about 80% or higher – 

compared to the typical cooling equipment capacity with a sensible heat ra�o of 75%. The 

sensible heat ra�o variance requires the hvac designer to check each cooling process to be sure 

the sensible and latent loads are met, oFen �mes there is plenty of unused latent capacity that 

can be converted back into usable sensible capacity as required by Manual S. 

 



Check Stage 2 – check to see the Manual J calcula�ons are complete to include Manuals D,T,ZR, 

a scaled duct drawing that quan�fies each duct exposure area in square feet, heat rise for each 

duct moun�ng environment , modeled duct total pressure, CFM, etc.  Manual J performed 

alone should not be used for Manual S equipment selec�on. 

  

 

Verify Stage 3 – With a complete ACCA design -  first model the building using the generic AHRI 

design condi�ons – this will verify your soFware tool is set accurately.  Manual S results shown 

below are for the generic AHRI test condi�ons and could not be used in our region of the USA. 

 

These matching results show the soFware tool is set correctly based on generic AHRI 

condi�ons, now this building is ready for the Manual S equipment selec�on procedure. 



Stage 4 –  Now adjust your Manual S for the actual outdoor site condi�ons where the building is 

constructed, the specific duct system, and factory default Air Handler CFM. 

 

The results show the actual equipment cooling capacity adjusted for the outdoor site condi�ons 

using the factory default air handler fan seJng, the equipment total cooling capacity BTUH 

increased, and the sensible and latent capaci�es will soon be adjusted to comply with Manual S. 

Stage 5 –  Select preliminary air handler fan seJng and view the new actual cooling capacity. 

  

The updated results show that seJng the air handler to medium high fan speed increased the 

total cooling capacity and the sensible and latent heat capaci�es will s�ll need adjustments to 

comply with Manual S. 

 

 



Stage 6 –  Convert half of the unused latent capacity into usable sensible heat capacity. Manual 

S requires the maximum oversize for latent capacity to be 150%. If half of the converted latent 

capacity does not produce a low enough latent capacity result, then lower the indoor design 

rela�ve humidity % un�l latent capacity results are no greater than 150%. (latent capacity 

adjustment is common for residen�al buildings due to the sensible heat ra�o difference). 

 

This final result shows the new totals for sensible and latent capaci�es. Manual S verifies the 

cooling equipment selec�on is not oversized  – selected equipment meets the minimum BTUH 

requirements for both sensible and latent loads with 12% reserve total cooling capacity. 

Quick Check - 

For any cooling equipment manufacturer, simply locate the total cooling load BTUH from the 

Manual J results – and compare these results to your Manual S calcula�ons for proper sizing. 

Manual J shows the very minimum BTUH your cooling equipment must neutralize per hour. 

ACCA Manual S allows the equipment cooling capacity to be 15% oversized maximum. 

Example -  

Manual J results show 32,953 BTUH total cooling required, 15% oversize max = 37,896 BTUH. 

Select any manufacturer’s cooling equipment using this Range - 32,953 BTUH to 37,896 BTUH. 

Manual S results show the selected cooling equipment capacity is 37,019 BTUH. 

This cooling equipment is sized correctly for total cooling BTUH – also the sensible and latent 

cooling loads are met by this cooling equipment selec�on as required by Manual S. 



SAMPLE 1.5 TON - AIR HANDLER FAN SPEED SETTING AND ADJUSTED CAPACITIES

SPEED TTL COOL SENS COOL EQ. SHR SPEED TTL COOL SENS COOL EQ. SHR

LOW 18165 13821 0.76 MED LOW 18898 14429 0.76

SPEED TTL COOL SENS COOL EQ. SHR SPEED TTL COOL SENS COOL EQ. SHR

MED 19650 15057 0.77 HIGH 20481 15750 0.77


