ACCA Manual S Cooling Equipment Selection Procedure

Manual S converts the AHRI nominal test equipment cooling capacity to the actual cooling
capacity for the specific site conditions where the building is constructed. AHRI uses the same
generic test conditions for all cooling equipment manufacturers — 95 degrees outdoor
temperature, 75 degrees indoor temperature @ 50% relative 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 capacities listed on the AHRI
certificates as these generic test conditions don’t exist in our region of the USA.

Since these AHRI generic test conditions will not match your site conditions, the HVAC designer
will need to adjust the equipment cooling capacity to account for the following site conditions
unique to each building. (or identical building with a different building compass orientation):

(1) outdoor design conditions shown in MJ8 2.5 table 1A, (2) scaled graphic manual d duct
design to quantify the total duct exposure amounts for each duct mounting environment used
for duct temperature rise (3) scaled manual d duct design to quantify the duct total static
pressure, ideal air handler fan speed selection, motor watts, and calculated CFM. HVAC
designers must first perform adequate exposure diversity calculations prior to the ACCA
Manuals J,D,T,ZR. These results are used for the Manual S selection equipment selection.

Check Stage 1 —all ACCA manuals are required to complete the Manual J demand calculations.

| Building Loads

Total Heating Required Including Ventilation Air: 23675 Btuh 23675 MBH

Total Sensible Gain: 27,795 Btuh 84 %

Total Latent Gain: 5159 Btuh 16 %

Total Cooling Required Including Ventilation Air‘ 32953 Btuh 275 Tons (Based On Sensible + Latent)

| Notes

Rhvac is an ACCA approved Manual J, D and S computer program.

Calculations are performed per ACCA Manual J 8th Edition, Version 2, and ACCA Manual D.

All computed results are estimates as building use and weather may vary.

Be sure to select a unit that meets both sensible and latent loads according to the manufacturer's performance data at your design
conditions.

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 residential building heat load has a sensible heat ratio of about 80% or higher —
compared to the typical cooling equipment capacity with a sensible heat ratio of 75%. The
sensible heat ratio variance requires the hvac designer to check each cooling process to be sure
the sensible and latent loads are met, often times 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 calculations are complete to include Manuals D,T,ZR,
a scaled duct drawing that quantifies each duct exposure area in square feet, heat rise for each
duct mounting environment , modeled duct total pressure, CFM, etc. ManualJ performed
alone should not be used for Manual S equipment selection.

Manual D Ductsize Data - Duct System 1 - Supply cont'd)

Summary

Runout il ive static p loss: 0.619 SB

Retum loss added to supply: 0.208

Total effective length of retum ( ft): 3003 RB

Total effective length of supply (ft): 1314 SB

Overall total effective length (ft): 317 RBto SB

Design overall friction rate per 100 ft.: 0106  (Avadable SPx 100 { TEL)

System duct surface area (No Scenario): 1303

System duct surface area (Scenario 1): 29 6ealed Attic  Foam (Linked to duct load)
System duct surface area (Scenario 3: 387 Garage {Enclosed (Linked to duct lboad)
System duct surface area (Scenario 3: 1683 Floor Joist {Drop (Linked to duct boad)
System duct surface area (Scenario 4): 726 Hot Vented Attic  (Linked to duct boad)
Total system duct surface area: 6489

[System 1 - Interior 1 - Psychrometric Chart |

Name Description DB WB Name Description DB WB]
RC Room Condition 75 625 oc Outdoor Condition 93 76
Lc Leaving Coil Condition 55 544 ECC Entering Coil Condition e 64.3
sD Supply Duct Gain 576 555 DTF Draw-thru Fan §.Gain 59 861
¢) RD Retumn Duct Gain 767 833 MIX Mixed Air Point T8 4.3

RML Return Misc Latent na nia ML Supply Misc Latent nia na
RNVS Retumn Msc Sensible na nia Ms Supply Misc Sensible nia nwa
HRYV Heat Recovery Ventilator na na
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Verify Stage 3 — With a complete ACCA design - first model the building using the generic AHRI
design conditions — this will verify your software tool is set accurately. Manual S results shown
below are for the generic AHRI test conditions and could not be used in our region of the USA.

'Manual S Performance Data - System 1 - Interior 1 |

[Loads and Design Conditions |

Cooling:
Outtcioor Dy Buib: ‘ 95 Sensibie Gain 27,795
Oufdoor\Wet Bulb: 76 Lafent Gain: 5,758
Incioor Dy Bulb: 75 Total Gahn: 32,952
incoor RH: 53 Load SHR! .84
Supoly Alrfiow: 1,200 Entaring Dry Bulb: 80
Enfering Wet Buib &7
Heating:
Outdoor Dry Buib: 44 Sensible Loss: 253,675
Indoor Dry Bulb 7 Enfering Dry Bulh 680
Incioor RH: 30 Sugoly Alrtiow: 7,200

\ Equipment Performance Data at System Design Conditions

This system's equipment was selected in aceordance with ACCA Manual 5.

Cooling:
Mode! Type: Alr Source Heal Pump, Ouldoor Mool 4AS8H4056, indoor Model TEMBAOC3E
, AHRI Reference Number. 200323560N0mina] Capacily: 34,200, Wanufacturer. American Standard

Interpofation Results:
Percent
of Load
Sensible Capacity: 92%
Latent Capacity: 166%
104%

Total Capacity:

These matching results show the software tool is set correctly based on generic AHRI
conditions, now this building is ready for the Manual S equipment selection procedure.



Stage 4 — Now adjust your Manual S for the actual outdoor site conditions where the building is
constructed, the specific duct system, and factory default Air Handler CFM.

|Manual S Performance Data - System 1 - Interior 1
[ Loads and Design Conditions

Cooling:
Ourfoor Diy Buib; » a3 Sensible Gair: 27,705
Qutdoor Wet Buib: 76 Lafent Gain: 5159
Incioor DRy BLib: 75 Total Galn: 32,853
incoor R &0 Load SHR: .84
Sy Alrfiow: 7,200 Entering Dry Buib: 778
* Entering Wet Buib: B4
Heating:
Outcioor Dy Buip: 44 Sensibie Loss: 23,675
Incoor Dy BLlk 70 Entering Dry Buib: G680
incbor RH- 30 ’ Supply Alrfiow: 1,200

[ Equipment Performance Data at System Design Conditions

This sysfem’s equipment was selecfed in accordance with ACCA Manual 5.

Cooling:
Model Type: Alr Solres Heat Pump, Oufdoor Madel: 448H4056, ndoor Model: TEMBADC 36
, ARRI Reference Number, 200323560Nomingl Capacity. 34,200, Manufaciurer, American Standard

interpoiation Results:
Percent
Load of Load
Sensible Capacity: 26,163 27,795 94%
Latent Capacity: 8,721 5,159 169%
Total Capacity: 34,884 32,953 106%

The results show the actual equipment cooling capacity adjusted for the outdoor site conditions
using the factory default air handler fan setting, the equipment total cooling capacity BTUH
increased, and the sensible and latent capacities will soon be adjusted to comply with Manual S.

Stage 5 — Select preliminary air handler fan setting and view the new actual cooling capacity.

| Equipment Performance Data at System Design Conditions

This system’s equipment was selected in accordance with ACCA Manual S.

Cooling:
Mode! Type: Alr Source Heat Pump, Outdoor Mode! 4A6H4036, indoor Model: TEMG6A0C 36
, AHRI Reference Number: 209323560Nominal Capacity: 34,200, Manufacturer: American Standard

INDOOR FAN SET TO
interpoiation Results:
i MEDIUM HIGH Percent
Load of Load
Sensible Capacity: 27,220 27,795 98%
Latent Capacity: 9,073 5,159 176%

Total Capacity: * 36,293 32,953 110%

The updated results show that setting the air handler to medium high fan speed increased the
total cooling capacity and the sensible and latent heat capacities will still 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
relative humidity % until latent capacity results are no greater than 150%. (latent capacity
adjustment is common for residential buildings due to the sensible heat ratio difference).

|Manual S Performance Data - System 1 - Interior 1

[Loads and Design Conditions INAL ADJUSTMENT INCLUDES : DUCT HEAT RISE, SITE
— CONDITIONS, FAN SPEED, LATENT HEAT CONVERTED
Cooling:
Qutdioor Dy Bulb: ‘ 93 Sensible Gain:
Outdoor Wet Buib: 76 Latent Gain: 5,159
Indoor Dry Buib: 75 Total Gain: 32,953
Incoor RH': 50 Load SHR: 0.84
Supply Airfiow: 1,200 Entering Dry Buib: 77.8
Entering Wet Bulb: 64
Heating:
Qutdoor Dry Buib: 44 Sensible Loss: 23,675
{ncoor Ory Buib: 70 Enfering Ory Buib: 68.0
Indoor RH: 30 Supply Airflow: 7,200
[ Equipment Performance Data at System Design Conditions LA TENT
CAPACITY MUST
This system's equipment was selected in accordance with ACCA Manual S. BE LESS THAN
Cooling: 150% OF THE
Mode! Type: Alr Source Heat Pumyp, Outdoor Model 4A6H4036, Indoor Model: TEMG6A0C 36 LATENT LOAD

, AHRI Reference Number: 209323560Nominal Capacity: 34,200, Manufacturer: American Standard

INDOOR AIR FAN SET TO HIGH SPEED 112 OF

interpolation Results:
Percent UNUSED
Load of Load
Sensible Capacity: 29,761 27,795 107%& LATE NT
Latent Capacity: 7,259 5,159 141%
Total Capacity: 37,019 32,953 112% J CONVE RTED

This final result shows the new totals for sensible and latent capacities. Manual S verifies the
cooling equipment selection 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 calculations 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 selection as required by Manual S.



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

SPEED ITL COOL SENS COOL EQ. SHR SPEED ITL COOL SENS COOL EQ. SHR
Low 18165 13821 0.76 MED LOW 18898 14429 0.76
Cooling: Cooling:
8ﬂgggg E’Zt%ﬂﬁz ?.; f:lgs,:?g ﬁf‘n' rggg_é Qutdoor Dry Bulb: 91 Sensible Gain: 13,062
Indoor Dry Bulb: 75 Total Gair: 16,920 Outdoor Wet Bulb: 7 Latent Gain: 3,859
Indoor BH: . 50 L oad SHR: 0.77 Indoor Dry Bulb: 75 Total Gain: 16,920
SR AR = S as Suprly Artow w5 Entering ry Bt 700
Entering Wet Bulb: 85.7 Entering Wet Bulb: 51
Heating: X
Qutdoor Dry Bulb: 43 Sensible Loss: 11,764 Heating: .
Indoor Dry Buib. 70 Entering Dry Bulb: 66.0 ?Létdoog?r]é%gfb. ;‘g Ee?stf 2 E_}ossé b 1 ]-6 765 ;
Indoor AH: 30 8y, Airflow: 435 CO0R S CLia ntening Ly Bulb: g
e Py Aities: Indoor BH: 30 Supply Airflow: 525
Equipment Performance Data at System Deslign Conditlons
| quip y g | Equlpment Performance Data at System Deslgn Conditlons
This system's equipment was selected in accordance with ACCA Manual 5. . X i}
Cooling This system's equipment was selected in accordance with ACCA Manual S.
Model Type: Air Source Heat Pump, Outdoor Model: 4A6H5018, Indoor Model: TEMEA0B24 Cooling:
. AHRI Reference Number: 208842361 Nominal Capacity: 19,300, Manufacturer: American Standard Model Type: Air Source Heat Pump, Outdoor Model: 4A6H5018, Indoor Model: TEM6A0B24
. AHRI Reference Number: 209842361Nominal Capacity: 19,300, Manufacturer: American Standard
Interpolation Resulis:
Percent Interpolation Results:
Load of Load Percent
Sensible Capacity: 13,821 13,061 106% . . Load of Load
Latent Capacity: 4,344 3,859 113% Sensible Capacity: 14,429 13,062 110%
Total Capacity: 18,165 16,920 1072% Latent Capacity: 4,468 3,859 116%
Total Capacity: 18,898 16,920 112%
SPEED ITL COOL SENS COOL EQ. SHR SPEED ITL COOL SENS COOL EQ. SHR
MED 19650 15057 0.77 HIGH 20481 15750 0.77
Cooling: Cooling:
Outdoor Dry Bulb: 91 Sensible Gain: 13,063 Qutdoor Dry Bulb: a1 Sensible Gain: 13,053
Qutdoor Wet Bulb: 77 Latent Gain: 3.859 Cutdoor Wet Bulb: 77 Latent Gain: 3,856
Indoor Dry Bulb. 75 Total Gain: 16,922 Indoor Ory Buib: 75 Total Gain 16,910
Indoor RH: 50 Load SHR: 0.77 Indoor RH: 50 Load SHR: 0.77
Supply Airflow: 600 Entering Dry Bulb: 79.3 Supply Airflow: 675 Entering Dry Bulb: 78.8
Entering Wet Bulb: 64.8 Entering Wet Bulb: 64.6
Heating: Heating:
QOutacor Dry Bulb: 43 Sensible Loss: 11,756 Outdoor Dry Bulb: 43 Sensible Loss: 11,756
Indoor Dry Bulb: 70 Entering Dry Bulb: 67.1 Indoor Dry Bulb: 70 Entering Dry Buib: 67.4
Indoor RH: 30 Supply Airfiow: 600 Indoor RH: 30 Supply Airflow: 675

| Equipment Performance Data at System Design Condlilons

Cooling:

Interpolation Results:

This system’s equipment was selected in accordance with ACCA Manual S.

Model Type: Air Source Heat Pump, Outdoor Model: 4A6H5018, Indoor Model: TEMBADB24
. AHRI Reference Number: 209842361 Nominal Capacity: 19,300, Manufacturer: American Standard

Percent

Load of Load

Sensible Capacity: 15,057 13,063 115%
Latent Capacity: 4,593 3,859 119%
Total Capacity: 19,650 16,922 116%

| Equipment Performance Data at System Design Conditions

Cooling:

Interpolation Results:

This system's eguipment was selected in accordance with ACCA Manual 5.

Model Type: Air Source Heat Pump, Outdoor Model: 4A6H5018, Indoor Model: TEM6A0B24
. AHRI Reference Number: 209842361 Nominal Capacity: 19,300, Manufacturer: American Standard

Percent

Load of Load

Sensible Capacity: 15,750 13,053 121%
Latent Capacity: 4,731 3,856 123%
Total Capacity: 20,481 16,910 121%




