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Meeting Dew Point Limits with More Outdoor Air and Conflicting Goals 
 

An ASHRAE Multidisciplinary Task Group recently issue the report Damp 

Buildings, Human Health, and HVAC Design which is available at no cost to 
members. The primary recommendation to mitigate dampness related health 
and structural issues in mechanically cooled buildings is to avoid indoor air 
conditions above a 60°F (15.6°C) dew point temperature (DPT). This is a 
change from previous practice such as specifying an upper limit of 65% 
relative humidity (RH). The damp building report contains a discussion of 
health-related issues, early-warning threshold indicators, and recommended 
measurement methods and frequencies. The report states, “Typical HVAC 
design practice sets a target indoor condition at…75°F (24°C) and an RH of 
50%. That means…intended indoor DPT is … 55°F (12.8°C)”. The report also 
avoids discussion of the mechanical equipment necessary for lowering DPT. 
 

What is missing is guidance on how to lower the DPT given the required 
increases in outdoor ventilation air rates while complying with many other 
constraints, some of which are shown in Figure 1. ASHRAE Standard 62.2-

2019 Ventilation and Acceptable Indoor Air Quality in Low-Rise Residential 

Buildings mandates the required continuous ventilation air to be: 
 

Qfan(cfm) = 0.03 × AFlour (ft2) = 7.5 × (NBedrooms+1) 
 
The AFloor multiplier in earlier versions of standard was 0.01. 

.  
Figure 1. The Many Competing Mandates to Higher Air Ventilation Rates 
 

Providing higher rates of ventilation air in most US climates will result in 
inadequate dehumidification using conventional cooling units during periods 

of maximum DPT or wet bulb (WB) temperature 
conditions. Pyschrometric analysis is necessary to 
avoid damp building issues. This requires accurate 
latent capacity data for the primary cooling units and 
other dehumidification equipment. This information is 
often “hidden”. Katherine Johnson, the brilliant 
human “computer”, was expected to calculate a safe 
path for John Glenn’s descent from orbit without 
critical information. Likewise, designers must conduct 
critical latent load analysis with what I’ll call “Hidden 
Numbers”. 
 

The discussions that follow provide “work-arounds” 
and procedures given the difficulty of finding latent 
capacity for mechanical equipment. Moisture removal 
capacities are necessary to comply with the damp 
building mandates. If certified latent capacities are 

not available, designers and installers are at risk.  
 

ASHRAE does provide several excellent publications 
to assist in determining the many sources of building 
moisture and methods to minimize loads. They include 
the Humidity Control Design Guide for Commercial 

and Institutional Building (Harriman, et. al, 2001), and 
ASHRAE Guide for Buildings in Hot and Humid 

Climates, 2nd. Ed. (Harriman and Lstiburek, 2009), as 
well as a popular recurring series of moisture 
mitigation articles in the ASHRAE Journal by 
Lstiburek. Another useful source is Chapter 36 in the 
2017 ASHRAE Fundamentals Handbook, “Moisture 
Management in Buildings”. The chapter contains a 
newly revised listing of indoor moisture sources in 
residential buildings. Information for non-residential 
buildings is limited to natatoriums in this chapter but 
is provided in Chapter 18, “Non-Residential Cooling 
and Heating Load Calculations”.  
 

A more detailed discussion of the issues raised in the 
damp building report is provided in the 2019 ASHRAE 

HVAC Applications Handbook, chapter 64, “Moisture 
and Mold”. However, the chapter calls for a lower 
indoor DPT limit of 55°F (12.8°C) for buildings in hot 
and humid climates. The chapter also makes a 

strong point that sensible and latent cooling load 

calculations should be conducted at maximum 

outdoor DPT conditions. The cooling and heating 
load chapters in the Fundamentals Handbook (17 and 
18) mention other design conditions but suggest 
cooling loads be calculated at maximum dry bulb (DB) 
temperature conditions. 
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Residential Ventilation Standard: Complex Without References 
 

ASHRAE Standard 62.2 Ventilation and Acceptable IAQ in Low-

Rise Residential Buildings 2007 had a simple equation for 
continuous mechanical ventilation. 
 

Qfan = 0.01AFloor(ft2) + 7.5 (NBedrooms +1) 
 

The rate for a 40 ft.×60 ft. = 2400 ft2, 4-bedroom home would be, 
 

Qfan(cfm) = 0.01 × 2400 ft2 + 7.5 (4 +1) = 62 cfm 
 

The Standard 62.2-2019 uses a larger multiplier for the floor area 
to compute the total outside air rate (Qtot) but gives credit for 
infiltration (Qinf) to find the mechanical ventilation rate (Qfan). 
  

Qtot(cfm) = 0.03AFloor(ft2) + 7.5 (NBedrooms +1) 
                = 0.03×1800 + 7.5×(4 + 1) = 110 cfm 
Qfan(cfm) = Qtot(cfm) – Φ(Qinf × Aext), 
where Φ = 1.0 or Qinf/Qtot and Aext = AExpWall/ATotalWall 

 

ASHRAE 90.2-2019, Energy Efficient Design of Low-Rise 

Residential Buildings, stipulates a blower door test be performed 
to measure air changes per hour with the structure pressurized to 
50 Pa (ACH50).  The value should be less than or equal to 5 in 
hot-humid climates zones and 3 in other climate zones. Standard 
62.2-2019 directs ACH50 to be used to calculate Qinf. 
 

The variabilities in building construction practices and quality 
gives rise to a vast uncertainty in determining Qinf.  The Lawrence 
Berkley Lab (LBL) developed the n-Factor table and map. A 
portion of each is shown in Figure 2. The factors are used to 
correct ACH50 to infiltration at various locations. 
 

 
Figure 2. N-Factor Table and Map for LBL Infiltration Method 
 

Consider a single-story 2400 ft2 4-bedrooms home with 9 ft. 
ceilings and an attached garage to a 40 ft. x 9 ft. wall in Austin, 
Texas where the ACH50 must be 5 or less. From Figure 2, the n-
Factor for a “normal” house in Austin is 18.5.  The air change per 
hour at natural conditions (ACHnat) for an ACH50 =5 is, 

ACHnat = ACH50 ÷ n-Factor = 5 ÷ 18.5 = 0.27 and, 

 

 Qinf = House Volume * ACHnat ÷ 60 
        = 2400 ft2 × 9 ft. * 0.27 ÷ 60 min/hr = 97 cfm 
 

The LBL method of computing Qinf, yields a ventilation rate of, 
 

Qfan(cfm) = 110 – (97/110) × (97 × 1440/1800) = 42 cfm  
 

Thus, the total airflow into the building would be, 
  

Qtot = Qfan + Qinf  = 42 + 97 = 139 cfm 
 

ASHRAE 62.2-2019 dictates an equation (4-3) for calculating 
Qinf that results in much lower values than the LBL method. 
 

 Qinf(cfm) = 0.052×(House Vol×ACH50÷60)×wsf×(H /8.2)0.4 
Where wsf = wind shielding factor H = max ceiling height (ft) 

 

The wsf for Austin is 0.45 in the Standard 62.2-2019 Appendix 
and for the maximum allowable ACH50 = 5 for climate zone 2, 
 

Qinf(cfm) = 0.052×(2400×9×5÷60)×0.45×(9 /8.2)0.4 = 44 cfm 
 

Credit is taken for infiltration to reduce the amount of continuous 
mechanical ventilation provided by the fan (Qfan). 
 

Qfan(cfm) = 110 – (44/110) × (44 × (1440/1800)) = 96 cfm  
 

The combined mechanical ventilation and infiltration is, 
 

 Qfan + Qinf = 96 + 44 = 140 cfm 
 

The Standard 62.2-2019 equation (boxed above) used to calculate 
infiltration provides radically lower values compared to previous 
methods including the older LBL method. References for most 
ASHRAE publications are required but no references for this 

equation are listed in the standard. The equation also does not 
contain corrections for differences in winter and summer wind 
speeds. The mandated higher mechanical ventilation rates will 
make it difficult to maintain indoor DPTs below 55°F in cooling 
and above 40% RH in heating. Thus, efforts to create healthy and 
comfortable indoor environments can be compromised. 
 

Statistics also indicate a 4-bedroom house in the US is often 

occupied by 2 or 3 people. This means if the local authority 

having jurisdiction (AHJ) strictly follows Standard 62.2-

2019, the ventilation rate would be 32 to 48 cfm/person.    
 

Fewer & Larger Occupants: 2.5 People/House, Obesity=42.4%  
 

• In 2019 there were 2.52 people per household in the US. 
https://www.statista.com/statistics/183648/average-size-of-households-in-the-us/ 

• The average 2019 new home size was 2301 ft2, 46% were 3-
bedroom, and 42% were 4 or more bedrooms. 
https://www.census.gov/construction/chars/highlights.html 

• The US obesity rate in 2018 was 42.4 % 
https://www.cdc.gov/obesity/data/adult.html 

 

The assumption that the number of occupants are the 

number of bedrooms + 1 is often excessive. Section (4.1.3) 

states “…if approved by the AHJ, lower occupant densities 

may be used”. This note should be in a more prominent 

location and highlighted. The assumption that a 55°F DPT 

provides comfort for larger occupants may be suspect.  
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Hidden Figures: Certified Equipment Latent Capacity Critical  
 

A sneaky way to boost capacity, EER and COP of air-conditioners 
and heat pumps is to increase air-flow rate. This lowers latent 
capacity in cooling thus making it more difficult to maintain a 
55°F DPT. In heating, low heat pump supply air temperature, a 
common air source heat pump complaint, is exacerbated by high 
air flow rates. The EER/COP rating penalty for the added fan 
power is minimal since the rated conditions for external static 
pressure (ESP) and filter loss are ridiculously low.  
 

Designers must know the latent capacity or sensible capacity to 
perform the necessary analysis to ensure comfort and health. It is 
very simple to calculate sensible capacity when the data for total 
capacity is already available (qsen ≈ 1.08×Q×(to-ti.). However, there 

is no requirement to provide certified equipment sensible or latent 
capacity. Manufacturers provide tables of these values but 
underlying conditions for which they were generated can vary or 
fine print may include fine print similar to one manufacturer’s 
insert, “…these values are guaranteed within +15%”. 
 

Ventilation air energy recovery units (ERUs) are rated using 
sensible, latent, and total effectiveness. Sensible and latent 
effectiveness (ƐS, ƐL) must be provided in order to perform the 
necessary analysis to ensure comfort and health. ERU 
performance information can also be sneaky as shown in Table 1. 
 

ƐS is provided in the center column but rather than provide ƐL, 
total effectiveness (ƐT ) is given. If the ƐS is 71% and ƐT is 45%, 
ƐL would be 20% to 25% and little capacity for reducing moisture 
in cooling would be provided. The right portion of Table 1 
indicates most of the small ERUs rated in the AHRI directory have 
much lower ƐL than ƐS with two notable exceptions shown in red. 
https://www.ahridirectory.org/Search/SearchHome?ReturnUrl=%2f 
 

 

Table 1. Small ERU Sensible and Latent Effectiveness 

 

Dehumidifiers provide latent capacity in terms of moisture 
removal capacity in volume of water removed. The capacity is 
corrected to actual indoor air conditions from the rated conditions 
of 80°F/60% RH using National Renewal Energy Lab (NREL) 
research results (www.osti.gov/biblio/1032386). A value of 100 
pints/day (ppd) converts to a latent heat transfer rate (qlat) of, 
 

qlat = 100 pt/day × 8.33 lb/gal × 1065 Btu/lb =4620 Btu/hr, 
                      8 pt/gal × 24 hr/day 
     where 1065 Btu/lb = latent heat of vaporization @ 50°F 
 

A dehumidifier placed in the indoor space adds sensible heat. The 
amount for a 1000-watt unit is, 

qsen = 3.412 Btu/Wh × 1000 watts = 3412 Btu/h 
 

The following discussion demonstrates how sensible and latent 
capacities of primary cooling equipment and supplemental devices 
can be used in conjunction with heat loss/heat gain calculations to 
gauge health and comfort conditions. 
 

Load Calculations and Dueling Mandates (Standards 55, 62.2, 

90.2, Damp Buildings Report, and Rising Cost) 
 

HVAC designers and contractors increasingly face serving many 
masters when delivering environmental conditioning systems. The 
recent pandemic has heightened the priority of occupant heath that 
must be considered along with comfort, air quality perception, 
energy conservation, dampness induced structural and health 
issues, and building/housing affordability. Higher mechanical 
ventilation rates can mitigate some of the constraints but 
exacerbate others, especially in hot-humid and very cold climates. 
 

A procedure is shared for analyzing the alternatives to satisfying 
as many of the constraints as possible. No silver bullets have been 
identified but the problems are framed for creative minds to solve. 
An example analysis is provided for the important location of 
Austin, TX where my five (soon to be six) grandchildren reside. 
 

 
 

The 2400 ft2 home presented on the preceding page will serve as 
an example. The calculated continuous ventilation rate of 96 cfm 
and infiltration of 44 cfm will be assumed to be correct according 
to my understanding of Standard 62.2-2019. Some details of the 
structure are provided in Figure 3. 

 
Figure 3.  Example Home for Analysis 
 

The cooling and heating loads are calculated at all three outdoor 
dry bulb/wet bulb conditions of 100°/74°F (Max DB), 89°/79°F 
(Max WB), and 81°/77°F (Max DPT). Indoor conditions are 
75°/63°F for the Max DB outdoor condition but shifted upward to 
75°/65.2°F (RH=60%, DPT=60°F) for the more extreme outdoor 
moisture conditions. Table 1 provides results with unconditioned 
ventilation air, with an ERU, and two different dehumidifiers. 
 

Rows 3, 4 and 5 in the table provide results for the three design 
conditions if untreated ventilation air is provided. As is often the 
case with high ventilation rates in humid climates, the peak 
cooling load occurs at the Max WB condition not the Max DB. 
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Table 2. Required HVAC Unit Sensible Heat Ratio and Resulting Net EER for 96 cfm Home Ventilation Rate – Austin, TX 

 

The resulting sensible heat ratios (SHRs) of 0.54 and 0.48 cannot 
be met with conventional cooling coils at 75°F/63°F entering air 
without supplemental provisions. The Net EER of 11 is converted 
from the nominal 12 EER due a 63°F WB temperature (rather the 
rated 67°F) and higher outdoor air temperature (OAT) of 100°F 
(rather the rated 95°F). The Net EER is higher at the Max WB and 
DPT due to the lower OATs of 89°F and 81°F. While the SHR at 
Max DB is acceptable, dehumidification assistance is likely 
needed at night and early mornings of hotter, dryer days. 
 

Rows 7,8, and 9 show results using the highest rated ERU in Table 
1 (ƐS=68% ƐL=66%).  This analysis is conducted with indoor RH 
elevated to 60% at 75°F DB, which corresponds to the suggested 
limit of 60°F DPT. Results indicate this ERU is unable to provide 
sufficient moisture removal to lower SHR to acceptable levels at 
the Max WB and Max DPT. On the plus side, the ERU lowers 
cooling and heating loads, mitigates winter low humidity, adds 
only minimal fan power, and slightly improves Net EER.  
 

Rows 11, 12, and 13 show results for a nominal 70 ppd whole 
house dehumidifier, which removes 61 ppd at 75°F/60% RH when 
NREL corrections are applied. The SHR is lowered to acceptable 
levels at the Max WB conditions, if the HVAC unit can operate in 
a dehumidification mode (i.e. < 350 cfm/ton). An SHR of 0.61 for 
the Max DPT condition is likely a bridge too far for standard 
equipment. A 24-hour analysis may indicate the unit is able to 
prevent extended periods above 60°F DPT. Note, the Net EER 
values decline 15% to 18% due to the dehumidifier power use. 
 

The bottom three rows show results using a nominal 130 ppd 
dehumidifier (114 ppd @ 75°F/60% RH). In both the Max WB 
and Max DPT conditions an acceptable SHR results if the HVAC 
can operate in a dehumidification mode. Table 3 on the following 
page shows results for the final case using the free load calculation 
software ResLoad21.xlsm available at www.geokiss.com. The 
program contains Visual Basic macros for psychrometric results 
and other heat transfer load calculation relationships. 
 

The benefits of a dehumidifier option come at the expense of 

energy consumption and mechanical cost. The approximate cost 
of residential whole house dehumidifiers or ERUs appear to be in 
the $2000-$3000 range. Added maintenance is required. Stand-
alone 70 ppd dehumidifiers with pumps are available for less than 
$400. There are additional options and analysis methods not 
considered here. It would be appreciated if comments, corrections, 
and alternatives be suggested. Future OTL newsletters can provide 

input from others. Elevated ventilation rates place designers and 
installers at greater risk. AHJs also have difficulty interpreting and 
applying complex standards and mandates that change frequently. 
 

Hidden Figures: Why ASHRAE Needs More Women in Charge 

 

My friend Paul is perhaps the smartest person I know. He 
graduated from law school and never bought a book. Often one of 
his high-dollar-per-hour lawyer friends would call for help. He 
would tell them what prior cases applied to their situation from 
memory. His singing voice is just OK, but he knows lyrics to over 
600 songs and another 100+ of ones he’s written. 
 

Paul maintains that women are smarter than men. He might be 
right and I do know that women tend to have characteristics that 
make them great HVAC engineers. 

• They tend to be more likely to complete tasks to which they 
volunteer or are assigned. 

• They tend to listen more actively. 

• They tend to consult prior references before jumping head 
strong into creating a design or solving a problem. 

• Most importantly, they tend to care more about clients (like 
people in buildings) than organizations (like ASHRAE). 

 

Some examples: 

• Several young women in the UA ME department grew tired of 
being dismissed by their male counterparts on the team to build 
a mini-Baja vehicle. So, they organized a women-only team 
and beat the guys at the competition by a good bit. 

• My name is on three ASHRAE best paper awards. In all cases 
a woman [Marita Allen, Barbara (Hattemer) McCrary, and 
Lisa Meline] was the main author. I was just the assistant. 

• Katherine Johnson was a black woman NASA employee who 
endured not only the typical dismissal of women in an industry 
dominated by men but also the widely held opinion of black 
intellectual inferiority. While the details of the space race in 
the movie Hidden Figures have been dramatized, Katherine 
Johnson definitely played a very important role in its success. 

 

It’s been 55 years since John Glenn realized he needed a 

woman’s calculations to get him back safely to earth. There 

are signs that some in ASHRAE also want to move away from 

a male-dominated organization but we still have a long way to 

go. It would be prudent to survey women in ASHRAE 

(including staff) to determine how far that is. 
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Outdoor Air Indoor Air Indoor Outdoor Air Clg Load SHR HeatLoss Outdoor Air Total Net EER

db/wb(°F) db/wb(°F) RH Vent Equip kBtu/h SC/TC kBtu/h Equip. Watts Watts Btu/Wh

Max DB 100/74 75/63 52% None 28.8 0.81 23.4 0 2630 11.0

Max WB 89/79 75/63 52% None 34.4 0.54 23.4 0 2890 11.9

Max DP 81/77 75/63 52% None 30.9 0.48 23.4 0 2403 12.9

Max DB 100/74 75/65.2 60% ERU 24.5 0.88 20.3 400 2584 11.1

Max WB 89/79 75/65.2 60% ERU 28.8 0.61 20.3 400 2762 12.5

Max DP 81/77 75/65.2 60% ERU 25.8 0.56 20.3 400 2359 13.1

Max DB 100/74 75/65.2 60% Dehumidifier 26.2 0.98 23.4 688 3080 9.4

Max WB 89/79 75/65.2 60% Dehumidifier 31.7 0.66 23.4 688 3351 10.3

Max DP 81/77 75/65.2 60% Dehumidifier 28.2 0.61 23.4 688 2829 10.9

Max DB 100/74 75/65.2 60% Dehumidifier 24.4 1.00 23.4 881 3056 9.4

Max WB 89/79 75/65.2 60% Dehumidifier 30.0 0.72 23.4 881 3341 10.3

Max DP 81/77 75/65.2 60% Dehumidifier 26.4 0.68 23.4 881 2885 10.7

Performance with Energy Recovery Unit (ƐS=68%.ƐL= 66%) and 75°F/65.2°F Indoor Air (60% RH,  DPT=60°F)

Performance with Nominal 70 ppd Dehumifier and 75°F/65.2°F Indoor Air (60% RH,  DPT=60°F)

Performance with Nominal 130 ppd  Dehumifier and 75°F/65.2°F Indoor Air (60% RH,  DPT=60°F)



Table 3. Cooling Load and Heat Loss for 2400 ft2 Home @ Max Dew Point Temp - 130 PPD Dehumidifier - 96 cfm Ventilation Air

 

Read Me First Location Austin, TX What is q? What's a ton? Input Cells

Weather-Read Me Elev 480 ft Output Cells

Temperatures Latitude 30 ºN

Winter Outdoor to 27 ºF Zone 1 Zone 2

Summer Outdoor todb 81 ºF Floor Area Aflr1 2400 Aflr2 ft2 PPH1 114 Pints/day

Read Me towb 77 ºF Avg. Height CeilHt1 9 CeilHt2 ft PowerIn1 881 watts

Daily Range DR 20 ºF Infiltration Leakage1 VeryTight Leakage2 Medium

Winter Indoor ti 70 ºF Ventilation MechVen1 96 MechVen2 cfm PPH2 Pints/day

Summer Indoor tidb 75 ºF Read Me Bedrms1 4 Bedrms2 PowerIn2 watts

Read Me tiwb 65.2 ºF VentAir1 96 VentAir2 0 cfm

Temp & Hum Diff DtSum 6 ºF HRUs HRUSenEf1 HRUSenEf2 %

DtWin 43 ºF Read Me HRULatEf1 HRULatEf2 %

DHumSum 0.0082 lbw/lba ACH1 ReadMe 0.27 ACH2 ReadMe 0.00

Outdoor RH (%) = 84% Indoor RH (%)= 60%

SHGC & U values ofDbl-Low E Double-Wd/Vin

unrated windows 0.48 0.55

Windows SHGC ReadMeU-Value ReadMe GLF Read Me Area (ft2) qcSen (kBtu/h) qcLat(kBtu/h) qh(kBtu/h) Area (ft2) qcSen(kBtu/h) qcLat(kBtu/h) qh(kBtu/h)

North 0.24 0.32 9 60 0.5 0.8 0.0 0.0

NE 3 0.0 0.0 0.0 0.0

East 0.24 0.32 25 24 0.6 0.3 0.0 0.0

SE 3 0.0 0.0 0.0 0.0

South 0.24 0.32 9 75 0.7 1.0 0.0 0.0

SW 3 0.0 0.0 0.0 0.0

West 0.24 0.32 25 45 1.1 0.6 0.0 0.0

NW 3 0.0 0.0 0.0 0.0

Horz. 9 0.0 0.0 0.0 0.0

Other

Other

Walls Read Me U(Btu/h-ft2-F) CLTD Read Me Area ReadMe Area (ft2)

North 0.062 -1 460 0.0 1.2 0.0 0.0

NE 5 0.0 0.0 0.0 0.0

East 0.062 9 156 0.1 0.4 0.0 0.0

SE 7 0.0 0.0 0.0 0.0

South 0.062 2 445 0.1 1.2 0.0 0.0

SW 7 0.0 0.0 0.0 0.0

West 0.062 9 315 0.2 0.8 0.0 0.0

NW 5 0.0 0.0 0.0 0.0

Other

Other 

Doors Read Me U(Btu/h-ft2-F) CLTD Read Me Area (ft2) Area (ft2)

North 0.39 -1 20 0.0 0.3 0.0 0.0

NE 5 0.0 0.0 0.0 0.0

East 9 0.0 0.0 0.0 0.0

SE 7 0.0 0.0 0.0 0.0

South 0.39 2 20 0.0 0.3 0.0 0.0

SW 7 0.0 0.0 0.0 0.0

West 9 0.0 0.0 0.0 0.0

NW 5 0.0 0.0 0.0 0.0

Other

Ceiling/Roof(read)U(Btu/h-ft2-F) Roof PitchCorr CLTD Read Me Area (ft2)

Ceiling (Zone 1) 0.03 1.20 33 2400 2.1 2.7 Area (ft2)

Roof (Zone 1) 0.25 1.00 33 0 0.0 0.0

Ceiling (Zone 2) U-Roof (Zone 2) 

Partitian U(Btu/h-ft2-F) CLTD Read Me Area (ft2) Area (ft2)

(To Unc. Space) 0.081 3.6 180 0.1 0.6 0.0 0.0

Crawl Space U(Btu/h-ft2-F) CLTD Read Me Area Read Area (ft2)

0.067 3.6 0.0 0.0 0.0 0.0

Slab Ins. Position Insulation UP Read Me Perim. Read Perim. Read

No slab? Perim.=0 No Insulation R5 x 24 in 0.73 200 6.3 0 0.0

Infiltration Air Change/Hr House Volume cfm cfm

Winter 0.22 21600 44 2.1 0 0.0

Summer 0.16 21600 44 0.3 1.7 0 0.0 0.0

Mech Ventilation 0.6 3.7 4.5 0.0 0.0 0.0

People Number Activity Btu/h-per (Latent) Number

Children 1 Normal 125 125 0.1 0.1 0.0 0.0

Adolescents 1 Very Active 210 450 0.2 0.5 0.0 0.0

Adults 2 Normal 250 250 0.5 0.5 0.0 0.0

Internal (AVG)

Sensible Medium Load 3.7 No Load 0.0

Latent Medium Load 6.1 No Load 0.0

Other Read Me

Ducts Read Me tattic/cr.sp. (sum) tattic/cr.sp. (win)

Zone  1 95.2 36.3 ºF

Zone 2 NA NA ºF

Rduct (h-ft2-ºF/Btu) Duct Location Run Length Type&Sealing HVAC Type qcSen (kBtu/h) qcL(kBtu/h) qh(kBtu/h) HVAC Type

8 NatVentAttic Medium DctBrd&FlexSealedGSHP 4.2 1.1 6.8

6 ConditionedSpaceMedium DctBrd&FlexSealedZone 2 GSHP 0.0 0.0 0.0

Dehumifiers 3.0 -5.2 0.0 0.0

House Total

Total Heating qhHouse= 23.4 kBtu/h qhZone1= 23.4 kBtu/h qhZone2= 0.0 kBtu/h

Sensible Cooling qcSensibleHouse= 18.0 kBtu/h qcSensible-Z1= 18.0 kBtu/h qcSensible-Z2= 0.0 kBtu/h

Latent Cooling qcLatentHouse= 8.4 kBtu/h qcLatent-Z1= 8.4 kBtu/h qcLatent-Z2= 0.0 kBtu/h

Total Cooling qcTotalHouse= 26.4 kBtu/h qcTotal-Zone1= 26.4 kBtu/h qcTotal-Zone2= 0.0 kBtu/h

Sens. Heat Ratio What is SHR? 0.68 SHRZone1 0.68 SHRZone2 0.00

HeatLoss (ft2/ton) 1233 HeatGain(ft2/ton) 1091

DO NOT TYPE IN BLUE CELLS

Single Zone House Zone 2 - Enter Zone Name Here

Single Zone House Zone 2 - Enter Zone Name Here

What is sensible heat?

What is latent heat?

Zone 1 Dehumidifier

Zone 2 Dehumidifier

Capacity is negative latent, power in positive sensible

Residential Heating and Cooling Loads - References: ASHRAE Fundamentals (2001), ASHRAE Applications (2015), ASHRAE HVAC Simplified (2006)


