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The Weather on Earth

Weather in most regions range 
from very comfortable to life 

threatening.

Because weather depends on 
massive weather systems 

moving around the earth, you 
may have weather typical of 

the last season, current season 
or the next season.

Weather systems typically 
pass in 1-14 days.

Follow man’s search for 
survival and comfort.
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Weather’s Seasonal 
Impact on the House as 

a System

Current Best Practices

Concerns

The Lazy A/C

The Gold Standard

Outline
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Four Seasons of the year in a “Green Grass Climate”+- Gals Per Day 
Per 100 cfm of Infiltration/

Ventilation Air 
To Maintain 75°F, 50%RH 
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The House as a System

Family adds 1-4 lbs. of moisture per hour 

Wind forces 0-200 CFM of damp 
air In 

+ 0-8 lbs. of moisture/hr

Air leaks out

A/C cooling 
removes  0-15lbs.  

per hour of moisture

As Damp Air Passes 
Through the Home & 
the Occupants Add 
Moisture, the Home 

gets Damp
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Best Practices
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Choosing the Right Equipment
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HVAC system has been sized according to 
industry best practices, it is installed, collect $, 

some would consider this done – right?

Concern – the system has been sized for peak 
load conditions, but the house sees mostly 

partial and no-load conditions

WRONG!
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OUTDOOR TEMP / % RH MANUAL J LOADS 
For a hot Green Grass Climate Region

98°F

42%	RH

71°F	Dew	Point

Sensible Load 
90% to near zero 

most days

Latent load is 
fairly uniform 

throughout the 
day and night

74°F

88%	RH

71°F	Dew	Point

Manual	J	is	1	hour	of	
peak	load



LAZY AC  |

New Example: MANUAL J LOAD CALCULATION 
In a green grass climate 3,000 sq. ft. home @ peak load times  

of the day + heat/moisture from occupants.

45,000 btus per hour sensible

12,000 btus per hour latent

57,000 btus per hour cooling

ON a hot day 4 hours per day 
declining to near zero at night

Potential 24 hours per day
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Best Practice System Works at Design Load 

Typical A/C 
Performance During the 
HEAT of a Summer Day

5 Ton A/C

Family Adds +2 lbs. Per Hour

57°F, 95%RH 
56°F Dew Point 

Supply

95ºF, 56%RH 77ºF Dew Point 
Infiltration/Ventilation 

8.6 lbs. Moisture
200cfm 75ºF, 59%RH, 60ºF DP 

Exfiltration

75ºF, 59%RH, 60ºF DP

A/C	removes	
10	lbs	per	hr.	
moisture

😐
Acceptable	to	

Most?
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Best practice system doesn't work at 70F 
and rainy (low/no sensible load)

Typical A/C 
Performance During Rainy 

Days and Nighttime

5 Ton A/C

Family Adds +2 lbs. Per Hour

75ºF, 80%RH, 68ºF DP

Dehu	removes	
5	lbs	per	hr.	
moisture

X
69ºF, 95%RH 68ºF Dew Point 

Infiltration/Ventilation 
4 lbs. Moisture

200cfm 75ºF, 80%RH, 68ºF DP 
Exfiltration

75ºF, 50%RH, 55ºF DP

75ºF, 50%RH, 55ºF DP 
Exfiltration

Ultra-Aire 
Whole House Dehu😀
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Best Practices on a Partial Load Day

Typical A/C 
Performance on Moderate 

Days/Partial Loads

5 Ton A/C

Family Adds +2 lbs. Per Hour

75ºF, 65%RH, 62ºF DP

Dehu	removes	
5	lbs/	hr.	moisture

80ºF, 75%RH 71ºF Dew Point 
Infiltration/Ventilation 

4 lbs. Moisture
200cfm 75ºF, 65%RH, 62ºF DP 

Exfiltration
Ultra-Aire 
Whole House Dehu

A/C	removes	
6lbs/hr.	moisture

😰
A/C	removes	
2lbs/hr.	moisture
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WHAT… 
Is a disappointed home owner’s next step to solve this problem after 

complaining to the A/C contractor??

Of Course, search on the internet for a solution to this disappointing comfort issue.
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TEXAS HOME

This A/C is incapable of lowering the indoor dew point 
below 59°F during extended cooling cycles.

Possible reasons for lack of %RH reduction?

63°F 
Outdoor 
Dew Point

70°F 56%RH 
54°F Dew Point

76°F 57%RH 
60°F Dew Point

74°F 58%RH 
59°F Dew Point

59-61°F  
Indoor 
Dew point

81 minute 
cooling 
cycle
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FOCUS… 
On the longest of 5 ton A/C runs Adding 150 pint whole 

house dehumidifier did 
not change this home 
much.

70°F 56%RH 
54°F Dew point

76°F 57%RH 
60°F Dew point

74°F 58%RH 
59°F Dew point

81 minute 
cooling cycle

63°F 
Outdoor 
Dew 
point

81 mins. Of cooling is 
providing 58°F Dew 

point.
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What is going on?  
    

The Lazy A/C!
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How to Fix the Lazy AC 

Step 1) Adjust the airflow to get desired  
evaporator coil temperature. 

Step 2) Verify you have achieved the desired  
evaporator coil temperature – three  options: 

1) Measure suction line pressure 
2) Measure dew point off the supply 
3) Measure condensate at 75F/50% 
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SPECIFICATION FOR A TYPICAL 5 TON HEAT PUMP

Total Cooling Capacity
Increasing/decreasing air flow to change the sensible/latent cooling ratioTypical 5 ton HP

Slowing the air flow increases the lbs. per hour of dehumidification and slows sensible cooling

50%RH 
 @75°F

Dehumidification lbs./hr

14 lbs.
12 lbs.
10 lbs.

@45°F coil temp Optimized 
A/C Coil

@50°F coil temp
Lazy A/C Setup@55°F coil temp8 lbs.

@47°F coil temp

2350																		60.4																												 .85																					1.00



LAZY AC  |

How to Fix the Lazy AC 

Step 1) Adjust the airflow to get desired 
evaporator coil  temperature. 

Step 2) Verify you have achieved the desired 
 evaporator coil temperature – three  
options: 

1) Measure suction line pressure 
2) Measure dew point off the supply 
3) Measure condensate at 75F/50% 
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TEMPERATURE / PRESSURE CHART 
For Target Cooling Coil Temperatures (ºF)

Cooling coil temp for  
75°F, 50%RH, 55°F Dew point.

Return conditions at typical 
outdoor conditions.

Trained A/C techs know 
how to do this.

Change the air flow through 
the cooling coil to get the 
desired coil temperature.

Outdoor air 
temperatures 
70°F 
80°F 
90°F

Option 1) Measure the suction line pressure and compare to the 
temperature / pressure chart
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Option 2) Measure Dew Point at the Closest Supply

Aim for 49°F dew point 
(at least 5 degrees 
lower than desired 
ambient dew point)
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Option 3) Measure Condensate Removal 

It can take up to 30 
minutes of operation to 
wet the evaporator coil 
and get condensate 
dripping at a steady 
state rate out of the 
hose 

Goal is 3 lbs of 
condensate per hour 
per ton of AC
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Let’s review How The Lazy A/C Operates

THE A/C SYSTEM REQUIRES
Functioning components

The correct amount 
of refrigerant 

Unrestricted air flow 
through the hot outside 

condensing coil.

The quantity of air flow through 
the cold inside cooling coil 

determines the sensible and 
latent (moisture) removal

50° Coil 
Temp

A/C Supply 
58°F, 90%RH 

55°F, Dew Point

75°F, 59%RH 
60°F, Dew Point

440 CFM/Ton
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Let’s review How The Lazy A/C Operates

At the Damp Home Condition, 
1 ton of Lazy A/C Provides

12,000 btu per hour of total cooling 
10,000 btu of sensible cooling 

2,000 btu of latent cooling

2 lbs. per hour of dehumidification 
Uses the first lb. of condensate per 

ton of coil to load the coil/pan

A LAZY 5 ton A/C would remove 

only 10 lbs. per hour

50° Coil 
Temp

A/C Supply 
58°F, 90%RH 

55°F, Dew Point

75°F, 59%RH 
60°F, Dew Point

440 CFM/Ton
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Let’s review How The A/C Operates

Remember the typical A/C setup 
takes up to 30 minutes to wet its 
coil and drain pan. This is before 

any condensate drains.

At the end of cooling cycle, 
moisture on the coil evaporates into 

the home in 30 minutes (Fan-On) 
or 90 minutes (Fan-Auto).

50° Coil 
Temp

A/C Supply 
58°F, 90%RH 

55°F, Dew Point

75°F, 59%RH 
60°F, Dew Point

440 CFM/Ton
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Optimize the A/C Setup for 50%RH

In a Green Grass Climate

Adjust the A/C air flow to get a <45°F 
coil temperature under typical 

conditions.

Increase the T-stat dead band to 
increase the length of cooling cycle.

Set the fan operation to “Auto” mode.

This is similar to “Ideal Home” set-up

5 ton removes 15 lbs. per hour

45° Coil 
Temp

A/C Supply 
54°F, 90%RH 

50°F, Dew Point

75°F, 50%RH 
55°F, Dew Point

340 CFM/Ton
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COLD COIL 45°F? 
Meets Lennox Specs

Return air from 
the home Return air to 

the home



LAZY AC  |

GOLD STANDARD 
IDEAL MOISTURE CONTROL 

In The Home |50%RH…Rain or Shine and Fresh Air When Occupied!

75ºF, 90%RH 
72ºF Dew Point 

Infiltration 7 lbs./hour 
0-200 CFM

Optimize the A/C Moisture Removal 
by Adding a Correctly Placed & 

Sized Ultra-Aire Whole House 
Dehumidifier 

A/C 4 lbs. + Dehumidifier 
6 lbs. = 10 lbs./hr.

75°F, 50%RH 
55°F Dew Point

Ultra-Aire 
Whole House Dehu

X

100 CFM 
Fresh Air

0-100 CFM 
Reduced 
Infiltration

A/C	removes	
4	lbs/hr.	moisture

Dehu	removes	
6	lbs/hr.	moisture

75ºF, 50%RH, 55ºF DP 
Exfiltration, 0-200 CFMReduces

Reduces

🏆
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Proof of the Analysis? Fixed Home in TX
Before	 After
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BEN FRANKLIN 
You Were Ahead of Your Time!

“I considered fresh air an enemy, and 
closed with extreme care every 
crevice in the room I inhabited. 

Experience has convinced me of my 
error. I am persuaded that no 
common air from without is so 

unwholesome as the air within a 
closed room that has been breathed 

and not changed.” 

Benjamin Franklin (18 Century)

Sounds like Teddy Bear’s forefather?

Source: Indoor 
Environment 

Engineering, 2000

HVAC	Talk.com
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In Summary  

To cover all your bases:  

• Size HVAC according to Manual J and Manual S to handle 
peak design loads + occupants + fresh air ventilation+ any 
special needs without fear of over-sizing 
• Set up the HVAC properly (Optimized vs. Lazy) to handle 

partial load latent conditions 
• Install a whole house dehumidifier to handle low/no load 

conditions (70F and rainy) and to guarantee comfort in 
partial load situations
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Bonus Material

• Lazy A/C with incorrect dehumidifier install 
• Controlling %RH in Unoccupied homes 
• How to use the Ultra-Aire calculator 
• SF Sentry
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5 ton Lazy A/C with UA XT155 in A/C return

	Ultra-Aire	XT155H	300	cfm

http://efficientcomfort.net/asp/PsychroCoilCalc_Web/PsychroCoilCalc_Web.asp

A/C	Supply	
to	HomeReturn	Air		

from	the	Home	
“Auto”

Ultra-Aire	
Whole	House	Dehu	

6	lbs./hr
Dehu	Removes	6	lbs.	A/C	Remove	5	lbs.	=	11	lbs.		
vs.	11	lbs	W/O	Dehumidifier

Verses	a	correct	install

Previous slide with dehumidifier added 
to the a/c return.  Dehumidifier removes 
6 lbs. /hour less, while the removes 6 
lbs.. Total remains the same.

The a/c blower must operate during 
dehumidifying.
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Return air from 
the home “off” A/C supply to 

home

Independent Return 
from Open Space Ideal Ultra-Aire XT155H

Ultra-Aire 
Whole House Dehu

X
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BOTH BARRELS 
5 ton A/C, 45°F coil, bypass UA XT155H “on”

Return air from 
the home 
“Auto”

A/C Supply To 
Home

Ideal Ultra-Aire XT155H 300 cfm
Ultra-Aire 
Whole House Dehu
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Cool	wet	
afternoon	&	
evening

Example of Unoccupied Home: A/C Off with Dehumidifier set at 50% RH

Dehumidifier	
maintains	52%	RH		
inside

Dehumidifier	raises	
the	temperature	
2^F,	lowering	4%RH		
+	removes	4-8	lbs.	
per	KWH
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CALCULATING MOISTURE 
Add or Removal from air flow with iPhone/Android 

Using Apps from Ultra-Aire
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MOISTURE CONTROL FOR THE OCCUPIED HOME 
In Cold Climates! Add a correctly sized Ultra-Aire whole house dehumidifier?

Keeping a Home Dry 
During the Winter

Fresh air infiltration in a cold, windy weather  
Adding 100cfm of fresh air ventilation

70ºF, 6% RH, 0ºF dew point air

Occupied by 4 + activities add 2 lbs/hr

0ºF,100% RH, 0ºF dew point 
100 CFM of Infiltrating Air 70ºF, 6%RH,0ºF DP 

Exfiltration

X
70ºF, 34% RH, 40ºF dew point air

X
70ºF, 34% RH, 

40ºF dew point air 
Exfiltration😀
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Warning!		Warning!				Trouble	ahead,		a	new	way	to	think

Know	your	Home
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Below	grade	but		

	All	worth	
protecting!!
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Here	is	practical	way	to	get	a 
 

Heads	Up			before	it	is	too	late!! 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No	surprise,	its	on	your	
	I	phone
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No	surprise,	its	on	your	IPhone
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Outdoor/Indoor	%RH
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Outdoor/Indoor	
Dew	Point
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Outdoor/Indoor	
Temperature
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Outdoor/Indoor	
Everything
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Water	Alert
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Summary
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Prevent	this	from	happening	to	
you	and	yours!
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MOISTURE CONTROL IN THE HOME 
50%RH… Rain or Shine or Snow! 

THE END
OR

THE BEGINNING OF 
CONTROLLED COMFORT

AND

INDOOR AIR QUALITY


