
We will be using screen shots from the Wrightsoft software program.  

A complete Manual J calculation (heat gains and heat losses) must 

be completed prior to the appliance selection process 

Current ACCA approved Manual S software: 

At this time there are not any ACCA approved software for Manual S. This 

is a process that must be completed by the designer to match the 

appliance capacity with the calculated load.  

Part of the process for manual S is not only to verify the capacity of 

the appliance meets the calculated load. The other is to verify that the 

appliance is not oversized or undersized.  



This icon will open the equipment screen. 

The software will 

have 1,000's of 

choices. We used 

a Carrier furnace 

for this example. 

The software only has AHRI data.  

The software will calculate the output based on the efficiency. In this case 

96.5%rounding up to 39000.   

If the location elevation is above 2000’ then the designer must calculate 

the output based on the manufacturers deration for altitude. The software 

has no clue on what the altitude deration is.  



In our example the calculated heat loss is 35,164 Btuh. 

35,164 x 1.4 = 49,229 Btuh. The proposed heating appliance can have a 

maximum capacity of 49,229 Btuh. 

The proposed heating appliance has a capacity of 39, 000 Btuh. This is 

less than 49,229. This appliance is not oversized and has the capacity to 

heat the home.  

Part of the process for manual S is to verify the capacity of the appliance 

meets the calculated load. The other is to verify that the appliance is not 

oversized. Depending on the type of heating appliance the allowed 

oversizing varies. This example is using a gas fired forced air furnace. 

Manual S allows a gas fired furnace to be 40% oversized.  



The software will have 1,000's of choices. We used a 

Carrier air conditioner for this example. 

The software only has AHRI data. The designer must 

enter the capacities at the design temperatures. 



Our Calculated Air Conditioning Loads 



AHRI capacities cannot be used for your design.  AHR has standards by 

which all conditioning appliances are tested.  

This is a good thing all appliances are tested at the same design 

parameters. The issue is that the design parameters are not those used 

in our designs.  

The test standard has the indoor temperature at 80° (at a 67° wet bulb) 

and the outdoor temperature at 95°. We are designing a 75° indoor and 

87° outdoor design temperature. 

 This is why it is important to use detailed or expanded performance 

data from the manufacturer. Below is a partial table.  

The 324 indicates a two ton unit and a two ton coil 



Manual S allows us to be within 5° of our outdoor design temperature.  

Which in our case is 87°. We used the 95° column although slightly out 

of the five degree range we could interpolate between the 85° and 95° 

columns. That is really getting down to the nitty gritty.  You know this 

unit will have a slightly greater capacity at 87°. Not enough to worry 

about.  

We use the 900 CFM row although using any of the three airspeeds 

would be acceptable. Notice that the higher the airspeed the higher the 

total capacity and the higher the sensible capacity. Will you use the row 

at the 63° wet bulb with the double cross symbol.  

Why the 63° wet bulb you ask? A 75° temperature with a 63° wet bulb is 

50% relative humidity. Just to let you know that is comfort.  

Total Capacity = 21,820 Btuh  With 17, 010 Btuh Sensible and 4,810 

Btuh latent capacity. This is called the Sensible Latent split.  

The table footnote explains why we're using this row.  

 tt = rating indoor condition (75° F edb/63° F ewb). All other indoor air 

temperatures are at 80° F 



We try to pick the appliance with the same Sensible Heat Ratio (SHR) as 

close as we can to the calculation.  

Sensible load/total load  14405/16768 = 0.86 Calculated SHR 

Current selection Total Capacity = 21,820 Btuh  With 17, 010 Btuh Sensible 

and 4,810 Btuh latent capacity.  

17,010/21,820 = 0.78  We will look at this later. 

We also must meet the calculated  Sensible and Latent loads, regardless 

of the SHR.  

Manual S allows the total capacity of a split system air conditioner can be 

up to 15% oversized .  

The calculated total heat gain is 16,768 Btuh.  

16,768 x 1.15 = 19,283  Capacity of the proposed system is 21,820 Btuh. 

System is oversized. Or is it?  



AHRI capacities cannot be used for your design.  AHR has standards by 

which all conditioning appliances are tested. This is a good thing all 

appliances are tested at the same design parameters. The issue is that 

the design parameters are not those used in our designs. The test 

standard has the indoor temperature at 80° (at a 67° wet bulb) and the 

outdoor temperature at 95°. We are designing a 75° indoor and 87° 

outdoor design temperature. This is why it is important to use detailed or 

expanded performance data from the manufacturer. Below is a partial 

table.  



Capacities for the next smaller unit. 

The next smaller unit (at 675 cfm) has a total capacity of 16,630 Btuh.  

13,310 Btuh Sensible and 3,320 Btuh Latent 

Per manual S we can take the 1/2 the excess latent capacity and add that 

to the sensible capacity as this is self correcting.  This is why when the cfm 

increases so does the sensible capacity. The more air that passes through 

the coil the warmer the coil becomes and reduces the latent capacity. You 

can see this in the chart.  

 

Calculated loads. 14,405 Sensible and 2,363 Latent  

3,320 - 2,363 = 957 excess latent capacity. 975/2 = 478 Btuh  

13,310 + 478 = 13,478 Btuh.   

Does not meet the needed Sensible capacity this unit is too small.  

As this unit is too small the next larger unit can be used, even though it is 

more that 15% oversized.  

The 318 indicates a 1.5 ton unit and a 1.5 ton 


