LAZY A/C with KEN GEHRING

President Emeritus at Therma-Stor
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The Weather on Earth
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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
passin 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

The Lazy A/C

The Gold Standard
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Four Seasons of the year in a “Green Grass Climate”
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Four Seasons of the year in a “Green Grass Climate”
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The House as a System
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As Damp Air Passes
Through the Home &
the Occupants Add
Moisture, the Home
gets Damp
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As Damp Air Passes
Through the Home &
the Occupants Add
Moisture, the Home
gets Damp

Wind forces 0-200 CFM of
damp air In
+ 0-8 Ibs. of moisture/hr

E #=l=h
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As Damp Air Passes
Through the Home &
the Occupants Add
Moisture, the Home
gets Damp

Wind forces 0-200 CFM of
damp air In
+ 0-8 Ibs. of moisture/hr

A S
==== A/C cooling
E E E E removes 0-15lbs.
EEEE per hour of
eIy moisture
a4

Family adds 1-4 Ibs. of moisture per hour
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As Damp Air Passes
Through the Home &
the Occupants Add
Moisture, the Home
gets Damp

Wind forces 0-200 CFM of
damp air In
+ 0-8 Ibs. of moisture/hr

Air leaks out

4

A/C cooling
removes 0-15Ibs.
per hour of
moisture

r i \

Family adds 1-4 Ibs. of moisture per hour



Complete IAQ: it o b Energy Efficiency &

Dehumidification in Warm-Humid CZs ~ ENERGY | Rrenewabic Encray

Install equipment with
sufficient latent capacity to
maintain indoor RH < 60%.

Options are:

» Additional dehumidification system(s), ;
OR |

+ Central HVAC system with additional \‘
controls to operate in dehumidification

mode.

Buildings.Energy.gov

‘1= 6,4 rN.fny‘DN & INTEGRATION: Transforming the Energy Efficiency Market



HVAC+ U.S. DEPARTMENT OF Energy Effi(_‘.!er‘lcy &

Dehumidification in Warm-Humid CZs ENERGY | renewable Eneray

Moist (A)

Also recommended
in 3A (above white
line) & 4A
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HVAC+ e o B Energy Efficiency &

Dehumidification in Warm-Humid CZs o2 E T e me

Moist (A)

Also recommended
in 3A (above white
line) & 4A
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Load-Calc

5/7/2016
Design Indoor Cooling Temp.: °F Chetan Mchta Design Indoor Heating Temp.: E
Design Outdoor Cooling Temp.: °F 4510 Colony Oaks Coart Design Outdoor Heating Temp.: °F
Temp. Difference Cooling: 15°F Area: Houston Hobby Airport, TX Temp. Difference Heating: 35°F
Indoor Humidity:[S0_¥| Grains difference: 53 Front Door Orientation: |southwest v
Whole House Load Calculator
TD:Cook:15°F Heat:35°F | Sq. f1. - types 1 and 2 shading | Sq. ft. - types 1 and 2 shading  |Sq. ft. - types 1 and 2 Sq. .
Outside Wall: North | 1:] | 2] | Windows x | 1:[125 | 2:[125 GlassDoorsx [1:[ |2 | Doors|[ |
Outside Wall: South [ 1:[ | 2[ ] windows [ ]| 1:[ ] 2[_ ||Glasspoors[ ¥]:[___J2[___|| poors[ ]
Outside Wal: E& W | 1:[ | 2[ | Windows [ ¥] | 1: 2 ||Glasspoors[ ¥] :[J2:[ ]| woors|[ ]
Outside Wall: NE & NW | 1:[1500 | 2| | Windows x | 1 z[10_]| Glassboorsx ([ ]2 | Doors ||
Outside Wall: SE & SW | 1:[1440 | 2| | Windows [ ]| 1: 29 | Glasspoors[ ¥]i:[ | 2[ ] Doors ||
skyLights | N{ | s:i[] Ew:[ || NENW: sEsw:[ |
Floor - (linear ft.if slab) | 1:[144 | 2] | Basement | Walls-above grade ]| betow grade[ ||[ | sq.1.
ceiling| 1:[170 | 2[ | Basement Floor - |[wiam[23ftor¥]|  feet below grade:
Number of Appliances Fireplaces [1__v]
Number of People | [4___| Fresh Air recommended: [[71__| cFm
Conditioned - Sq. ft.: | | 2640 Cubic Fi:[22440 | Construction [Average || Duct System: [Attic_v][R-4__¥|[belowav ]
CalculstaLoad Total Btu’s Cooling Sensible Load Latent Load Total Btu’s Heating
26577 29407 7170 42432
manual_s

Sizing Calculator based on Manual S
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5/7/2016

Design Indoor Cooling Temp.: °F
Design Outdoor Cooling Temp.: *F

Temp. Difference Cooling: 15°F
Indoor Humidity: Grains difference: 53

Load-Calc

Chetan Mehta
4510 Colony Oaks Coart
Area: Houston Hobby Airport, TX

Front Door Orientation:

South West

v

Whole House Load Calculator

Design Indoor Heating Temp.: °F

Design Outdoor Heating Temp.: °F

Temp. Difference Heating: 35°F

TD:Cool:15°F Heat:35°F

Sq. fi. - types 1 and 2 shading | Sq. fi. - types 1 and 2 shading  |Sq. fi. - types I and 2 Sq. ft.
Outside Wall: North | 1: | ]2 | Windows x | 1:[125 | 2:[125 GlassDoorsx|1:[ | 2[ ||  Doears|[ |
Outside Wall: South | 1: | | [ ] windows [ ¥]| [ 2[ J{Glasspoors[ ¥]/1:[ ]2 ]|  peors|[ ]
Outside Wall: E & W | 1:[ | | windows [ ¥]| 1:[125_ ] 2:[ |[Glass Doors[ ¥]1:[___]2:[ || woors|[ ]

Outside Wall: NE& NW | 1:[1500 | 2:[ ] Windowsx [ 1:[36 ] 2:[110 ]| GlassDoorsx|1:[ ][ ]| Doers|[ |

Outside Wall: SE & SW | 1:[1440 | 2] | Windows [_¥]| 1: 2:[96 || Glass Doors|_¥]lt:[ ] 2:[ ] Doors|[ ]

Sky Lights | N | s | Ew:[ || NENw: sesw:[ |
Floor - (linear fi.if slab) | 1:[144 | 2] | Basement [Walls-above grade[ || betow grade[ |[[ ] sq.ft.
Ceiling [ 1:[170_ | 2] | Basement Floor - || wian[23f.or ]| feet betow grade:
Number of Appliances Fireplaces [1__¥]
Number of People Fresh Air recommended: CFM
Conditioned - Sq. ft.: | [2640 Cubic Ft:[22440 | Construction[Average ]| Duet System: [Attic_v|[R4__ | [belowav ]
Calculate Load Total Btu’s Cooling Sensible Load Latent Load Total Btu’s Heating
36577 29407 7170 42432
manual_s

Sizing Calculator based on Manual S




Load-Calc

5/7/2016
Design Indoor Cooling Temp.: °F Chetan Mehta Design Indoor Heating Temp.: ‘F
Design Outdoor Cooling Temp.: °F 4510 Colony Oaks Coart Design Outdoor Heating Temp.: °F
Temp. Difference Cooling: 15°F Area: Houston Hobby Airport, TX Temp. Difference Heating: 35°F
Indoor Humidity: Grains difference: 53 Front Door Orientation: | south West ¥

Whole House Load Calculator

TD:Cool:15°F Heat:35°F | Sq. ft. - types | and 2 shading | Sq. It. - types | and 2 shading Sq. M. = types 1 and 2

[

Glass Doors x Doors

Glass Doors|_¥] 1:
Glass Doors|_v][1:

Glass Doors x
Glass Doors|_¥]1:
skyLights | N[ ] s:[__| Ew:[ ]| NE~Nw: seswi[ |
below grade[ || [ ] sq.m.
width[23forv][  feet below grade:

Outside Wall: North I:| | 2:| Windows x | 1:

7.
-

.
-

[

Doors

Outside Wall: E & W | 1:| | 2 2 Doors

Windows E’ 1:

Windows x | 1:

23

|

Outside Wall: South | 1: | | 2 | WindowsEI 1:
|
|

==

Outside Wall: NE & NW | 1:[1500 | 2|

[

J000C
I000E

o = o
o Y ~
w wn

WENE
U e

Outside Wall: SE & SW | 1:[1440 | 2:] | Windows [ ¥]| 1: 2 Doors

Floor - (linear ft.if slab) | 1:[144 | 2| | Basement |Walls-above grade

L]

Ceiling I:I'I?O | 2:[ | Basement Floor --

Number of Appliances |2 | Fireplaces | 1 'l

Number of People I:’ Fresh Air recommended: CFM
Conditioned - Sq. ft.: Cubic Ft:| 22440 Construction Duet System: | Attic V| |R-4 ‘!'” below av v|

-

Calculate Load Total Btu’s Cooling Sensible Load Latent Load Total Btu’s Heating
alculate Loa 36577 50407 7170 oA

Sizing Calculator based on Manual S
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5/7/2016

Design Indoor Cooling Temp.: °F
Design Outdoor Cooling Temp.: °F

Temp. Difference Cooling: 15°F

Indoor Humidity: Grains difference: 53

Load-Calc

Chetan Mehta
4510 Colony Oaks Coart
Area: Houston Hobby Airport, TX

Front Door Orientation:
Whole House Load Calculator

Design Indoor Heating Temp.: °F
Design Outdoor Heating Temp.:

Temp. Difference Heating: 35°F

Calculate Load

36577

29407

7170

42432

TD:Cool:15°F Heat:35°F | Sq.ft. - types 1 and 2 shading | Sq.ft. - types I and 2 shading  |Sq. ft. - types 1 and 2 Sq.ft.
Outside Wall: North | 1:| | 2 | Windows x | 1: 2: GlassDoorsx [1:[ | 2:[ | Doors|[ ]
Outside Wall: South | 1:[ | 2] | windows [ ¥]| :[__] 2| Glassoors[ ¥][1:[__ ]2 ]| poors|[ |
Outside Wall: E & W | 1: | 2 | Windows [ v]| 1: 2 |Glassoors[ ]| 1:[__J2:[ ||  poors|[ |

Outside Wall: NE & NW | 1:[1500 | 2 | Windows x | 1: 2: GlassDoorsx [ 1:[ |2 || Doors|[ ]
Outside Wall: SE & SW | 1:[1440 | 2] | Windows [_¥] | 1: 2: Glass Doors| ¥]l:[__ |2 | Doors ||
Sky Lights | N[ | s | ew:[ ]| Nenw: [ fsesw:[ ]
Floor - (linear M. if slab) | 1:[144 | 2] | Basement [Walls-above grade[ || betow grade[ || [ ] sq. .
Ceiling | 1:[170 | 2] | Basement Floor - ||width[23 ft.orw || feet below grade: | |2ft. ¥
Number of Appliances 12_1 Fireplaces m
Number of People | [4___| Fresh Air recommended: CFM
Conditioned - Sq. ft.: | [ 2640 ¢ ubinde e —] ComSTTICTTOTT AveTagE ¥ Duct System: [Attic_¥|[R4_ v|[below av v]
Total Btu’s Cooling Sensible Load Latent Load Total Btu’s Heating

manual_s

Sizing Calculator based on Manual S




Load-Calc
5/7/2016

o

Design Indoor Heating Temp.: F
Design Outdoor Heating Temp.: °F

Temp. Difference Heating: 35°F

Design Indoor Cooling Temp.: °F

Design Outdoor Cooling Temp.: °F

Temp. Difference Cooling: 15°F

Indoor Humidil_l: Grains difference: 53

Chetan Mehta

4510 Colony Oaks Coart

Area: Houston Hobby Airport, TX

Front Door Orientation: ISouth West v |

Whole House Load Calculator

TD:Cool:15°F Heat:35°F | Sq.ft. - types | and 2 shading | Sq. ft. - types 1 and 2 shading | Sq.ft. - types 1 and 2 Sq.ft.
Outside Wall: North | 1: | 2z | Windows x | 1: 2 GlassDoorsx|1:[ |2 ] Doors |[ ]
Outside Wall: South | 1: | 2] | windows [ W][1:[__J2:[ ]| Glass Doors[ w]f1:[_ ]2 poors [ |
Outside Wall: E & W | 1: | |2 | Windows [ v]| 1: 2 JlGuassvoors| ¥]t:[J2[ ]| poors|[ ]

Outside Wall: NE & NW | 1:[1500 | 2] | Windows x | 1: 2: Glass Doors x | 1 :l 2::' Doors :|
Outside Wall: SE & SW | 1:[1440 |  2:[ | Windows [ ]| 1: 2[96 || Glasspoors[ v][1:[ J2:[ ]| Doors|[ |
Sky Lights | N | s | Ew:[ ]| NE~w:[ || sesw:[ ]
Floor - (linear fu.if slab) | 1:[144 | 2] | Basement |Walls-above grade| || below grade[ || [ ] Sq.1t.
Ceiling | 1:[170 | 2] i Basement Fioor [ ||width[23ftor¥]l  feet below grade: | [2ft¥]
Number of Appliances | [2 ] Fireplaces [1 v]
Number of People Fresh Air recommended: CFM
Conditioned - Sq. It.: C ubidipefpie—d comsTrCTOT ATETIgE———v1=Duct System: [Attic_v][R-4__ v|[below av ¥]
Total Btu’s Cooling Sensible Load Latent Load Total Btu’s Heating
SaOrme ow 36577 29407 7170 42432

manual_s

Sizing Calculator based on Manual S
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Choosing the Right Equipment

Condensing Unit

Air Handler

Nominal PowerSupply Rated  Capacity Performance Liquid Gas Price
Tons V-ph-Hz Current BTV Air Flow / Noise Pipe Pipe  (full system)
15 208230/1/60 665A 17500 1500CFM/6208(A) 3" %" $1336
20 2082301/60 &75A 23000 1580CFM/620B(A) 3" %" $1432
25 208230/1/60 1195A 30000 3000CFM/620B(A) 3" %" $1532
30 208230160 20A 35000 3250CFM/6SDBA) %" %" $1674
35 208230/1/60 221A 42000 4200CFM/65DB(A) %" %" $1764
40 208230/1/60  243A 48000 4400CFM/65DB(A) 3" 1%"  $1985
50 208230/1/60 294A 57500 4250CFM/esDB(A) %" 1% $2118
Nominal PowerSupply Rated Capacity Performance liqud  Gas  Price
Tons  V-ph-Hz  Current  BTU Air Flow / Noise Pipe Pipe  (fullsystem)
15 208-230/1/60 15A 18000 650 CFM / 45 DB (A) %" yr  $1336
20 208230/1/60 15A 22400 800CFM/48DB(A) 3" %' §1432
25 208-230/1/60  20A 29000 9S0CFM/S30B(A) 3" 3" §1532
30 208230/1/60  20A 36000 1350CFM /S30B (A) 3 % $1674
35 208230/1/60  20A 42000 1350CFM/SSDB(A) 3 % $1764
40 208230/1/60  20A 48000 1600CFM/SSDB(A) %"  1%”  $1985
50  208230/1/60  30A 57000 1960CFM/580B(A) %"  1%" $2118
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Choosing the Right Equipment

Condensing Unit

Air Handler

Nominal PowerSupply  Rated  Capacity Performance Liquid Gas Price
Tons V-ph-Hz Current BTV Air Flow / Noise Pipe Pipe  (full system)
15 208-230/1/60 665A 17500  1500CFM/62DB(A) 34" 3% $1336
20 208230/1/60  875A 23000 1580CFM/620B(A) 3" %" $1432
25 208230/1/60  1195A 30000 3000CFM/62DB(A) 3" % $1532
30 208230/1/60 20A 35000 3250CFM/650BIA) 3" %" $1674
35  208230/1/60 221A 42000 4&00CFM/65DB(A) 34"  %*  ¢17g4
40  208230/1/60 243A 48000 4400CFM/65DB(A) %" 1%  $1985
50 208-230/1/60  294A 57500 4250CFM/65DB(A) 34" 1% $2118
Nominal PowerSupply Rated  Capacity Performance Liquid Gas Price
Tons  Ve-phHz  Curent  BTU Air Flow / Noise Pipe Pipe (full system)
15 208-230/1/60  15A 18000 650CFM/450B(A) 3" r o §$1336
20 208-230/1/60 15A 22400 800CFM/480B(A) 34" yr  $1432
25 208-230/1/60  20A 29000 9S0CFM/S3IDB(A) 34"  ¥”  $1532
30 208-230/1/60  20A 36000 1350CFM/S3DB(A) 34" W $1674
35 208-230/1/60  20A 42000 1350CFM/SSDB(A) 3" % $1764
40  208230/1/60  20A 48000 1600CFM/SSDB(A) %"  1%" $1985
50 208230/1/60  30A 57000 1960CFM/S8DB(A) 3" 1% $2118
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Choosing the Right Equipment (Safety Factor?)

Condensing Unit

Air Handler

Nominal PowerSupply  Rated  Capacity Performance Liquid Gas Price
Tons V-ph-Hz Current BTV Air Flow / Noise Pipe Pipe  (full system)
15 208-230/1/60  665A 17500  1500CFM/62DB(A) 34" 3% $1336
20 208230/1/60 &75A 23000 1580CFPM/620B(A) 3" %' $1432
25  208230/1/60  1L95A 30000  3000CFM/6208(A) 34" %" $1532
30 208230/1/60 20A 35000 3250CFM/6SDB(A) 3" %" $1674

35 208230/1/60  21A 4000  &00CFM/6S0B(A) 3" % ¢{764 |
40  208230/1/60  243A 48000 4400CFM/650B(A) 34" 1%"  $1985
50 208230/1/60  294A 57500 4250CFM/65DB(A) %" 1% $2118

Nominal PowerSupply Rated  Capacity  Performance lquid  Gas  Price
Tons  V-ph-Hz  Current  BTU Air Flow / Noise Pipe Pipe  (lullsystem)
15 208-230/1/60 15A 18000 650 CFM / 45 DB (A) T yr  $1336
20 208230/1/60 15A 22400 S00CFM/480B(A) 3" % §$1432
25  208230/1/60  20A 29000 950 CFM / 53 DB (A) A " $1532
30 208230/1/60  20A 36000 1350CFM /S30B(A) 3 % $1674
35 208230/1/60  20A 42000 1350CFM /5508 (A) 3" % $1764
40  208-230/1/60  20A 48000 1600CFM/SSDB(A) %" 1% $1985
50  208230/1/60  30A 57000 1960CFM/S8DB(A) %" 1%" §2118




Choosing the Right Equipment (Safety Factor?)

Nominal PowerSupply  Rated  Capacity Performance Liquid Gas Price
Tons V-ph-Hz Current  BTU Air Flow / Noise Pipe Pipe  (full system)
15 208-230/1/60 665A 17500  1500CFM/620B(A) 34" %o $1336
*é' 20 208230/1/60 87SA 23000 1S80CFM/620B(A) 34" W $1432
=
oo | 5 208230/1/60  1195A 30000  3000CFM/6208(A) %" 3" $1532
c
‘% | 30 208230/1/60  20A 35000 3250CFM/650B(A) 34" % $1674
c
[
35  208230/1/60  221A 42000 4200CFM /6508 n >
T /1] [650B(A) 34 % $1764
S| 10 2sa0me 230 o0 socem/es0B) %' 1% $1985
50  208230/1/60  294A 57500 4250CFM/65DB(A) 3" 1% $2118
Nominal PowerSupply  Rated  Capacity Performance Liquid Gas  Price
Tons V-ph-Hz Current  BTU Air Flow / Noise Pipe Pipe  (full system)
15  208230/1/60 15A 18000 650 CFM / 45 DB (A) yr %' $1336
E 20 208-230/1/60  15A 22400 800 CFM / 48 DB (A) %" " $1432
g 25 208-230/1/60  20A 29000 950 CFM / 53 DB (A) wr % $1532
E 30 208-230/1/60  20A 36000 1350CFM/S3DB(A) 34" % $1674
<

35 208-230/1/60  20A 42000 1350CFM /55 DB (A) %" W $1764

40  208230/1/60  20A 48000 1600CFM/S50B(A) %" 1%” $1985
50 208-230/1/60  30A 57000 1960CFM / 58 DB (A) W% 1%"  $2118

&« /=»
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HVAC system has been sized according to
industry best practices, it is installed, collect $,
some would consider this done —righte
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HVAC system has been sized according to
industry best practices, it is installed, collect $,
some would consider this done —righte

WRONG!




HVAC system has been sized according to
industry best practices, it is installed, collect $,
some would consider this done — righte

WRONG!

Concern - the system has been sized for peak
load conditions, but the house sees mostly
partial and no-load conditfions
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OUTDOOR TEMP / 7% RH MANUAL J LOADS

For a hot Green Grass Climate Region




OUTDOOR TEMP / 7% RH MANUAL J LOADS

For a hot Green Grass Climate Region
TEMPERATURE - OUTDOOR <

95 \/\
86
1200 am 04:00 am 08:00 am 12:00 pm 04:00 pm 08:00 pm 12:00
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OUTDOOR TEMP / 7% RH MANUAL J LOADS

For a hot Green Grass Climate Region

Sensible Load TEMPERATURE - OUTDOOR <
90% to near zero
most days

WAL



OUTDOOR TEMP / 7% RH MANUAL J LOADS

For a hot Green Grass Climate Region

Sensible Load TEMPERATURE - OQUTDOOR <
90% to near zero
most days

HUMIDITY - OUTDOOR =5
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OUTDOOR TEMP / 7% RH MANUAL J LOADS

For a hot Green Grass Climate Region

OUTDOOR <

Sensible Load
90% to near zero
most days

| &

TEMPERATURE -

Manual J is 1 hour of

12:00 am 04.00 am 08:§0 am 12:00 pm o4:db pm 08:00 pm "
HUMIDITY - OUTDOOR % Fliew Point

88% RH

71°F Dew Point
Tff“d .
60
42% RH
'  J
12:00 anr 04:00 am 08:00 am 12:00 pm 04:00 pm 0800 pr .



OUTDOOR TEMP / % RH MANUAL J LOADS

Sensible Load
90% to near zero
most days

For a hot Green Grass Climate Region

TEMPERATURE - OUTDOOR <

Manual Jis 1 hour of

12:00 am 04.00 am 08.90 am 12:00 pm 04:0p pm 08:00 pm 12:00

HUMIDITY- OuTpooRr /1 FDew Point

it ¥ 88% RH . . .
71°F Dew Point Latent load is
. fairly uniform
0 48 throughout the
60 day and night
W 42% RH

ag v

12:00 am 4:00 am 08:00 am 12:00 pm 04:00 pm )8:00 pm 120



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.



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



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
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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
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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 \ ON a hot day 4 hours per day

declining to near zero at night
57,000 btus per hour cooling
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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 \ ON a hot day 4 hours per day

declining to near zero at night
57,000 btu

’

™ Potential 24 hours per day
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Best Practice Syste : 'ks at Design Load






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

95°F, 56%RH 77°F Dew Point
Infiltration/Ventilation
8.6 Ibs. Moisture
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Typical A/C
Performance During the
HEAT of a Summer Day

95°F, 56%RH 77°F Dew Point
Infiltration/Ventilation
8.6 |Ibs. Moisture

200cfm

Family Adds +2 Ibs. Per Hour

&/ E»



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

95°F, 56%RH 77°F Dew Point
Infiltration/Ventilation
8.6 Ibs. Moisture

£ O
SEER 5Ton A/C

Family Adds +2 |bs. Per Hour



Typical A/C
Performance During the

HEAT of a Summer Day

57°F, 95%RH
56°F Dew Point

Supply

95°F, 56%RH 77°F Dew Point
Infiltration/Ventilation
8.6 Ibs. Moisture

A
4

5Ton A/C

A/C removes
Family Adds +2 Ibs. Per Hour 10 Ibs per hr.
eSS = moisture



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

57°F, 95%RH
56°F Dew Point

Supply

95°F, 56%RH 77°F Dew Point
Infiltration/Ventilation
8.6 |Ibs. Moisture

200cfm

>
4

5Ton A/C

A/C removes
Family Adds +2 lbs. Per Hour 10 Ibs per hr.
B =D moisture



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

57°F, 95%RH
56°F Dew Point

Supply

95°F, 567%RH 77°F Dew Point
Infiltration/Ventilation
8.6 Ibs. Moisture

75°F, 597RH, 60°F DP

200cfm Exfiltration

N
y

5Ton A/C

A/C removes
Family Adds +2 Ibs. Per Hour 10 lbs per hr.
e« /=9 moisture



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

57°F, 95%RH
54°F Dew Point

Supply

95°F, 567RH 77°F Dew Point

Infiltration/Ventilation 75°F, 59%RH, 60°F DP

200cfm

8.6 Ibs. Moisture Exfiltration
S N
==== 5Ton A/C

¢ &=

A/C removes

Family Adds +2 |M t ? Ibs per hr.
. /I_I N O:g oisture




Best practice s|pf Aydoesn't work at
70F and rainy (I, =5 sensible load)
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Typical A/C
Performance During Rainy
Days and Nighttime
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Typical A/C
Performance During Rainy
Days and Nighttime

69°F, 95%RH 68°F Dew Point
Infiltration/Ventilation
4 |Ibs. Moisture

200cfm
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Typical A/C
Performance During Rainy
Days and Nighttime

69°F, 95%RH 68°F Dew Point
Infiltration/Ventilation
4 |bs. Moisture

Family Adds +2 Ibs. Per Hour

da #/=)=h



Typical A/C
Performance During Rainy
Days and Nighttime

69°F, 95%RH 68°F Dew Point
Infiltration/Ventilation
4 |bs. Moisture

200cfm

5Ton A/C

nmm |
Hmmn
T
nonnmnn

Family Adds +2 Ibs. Per Hour




Typical A/C
Performance During Rainy
Days and Nighttime

69°F, 95%RH 68°F Dew Point
Infiltration/Ventilation
4 |bs. Moisture

200cfm

»

5Ton A/C

T
L
I
i

Family Adds +2 |bs. Per Hour
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Typical A/C
Performance During Rainy
Days and Nighttime

69°F, 95%RH 68°F Dew Point
Infiltration/Ventilation
4 |bs. Moisture

200cfm

d

5Ton A/C

T

Family Adds +2 Ibs. Per Hour

& /Ew»



Typical A/C
Performance During Rainy
Days and Nighttime

69°F, 95%RH 68°F Dew Point
Infiltration/Ventilation
4 |Ibs. Moisture

75°F, 80%RH, 68°F DP

200cfm Exfiltration

A
y

5Ton A/C

Family Adds +2 Ibs. Per Hour

&a r==



Typical A/C
Performance During Rainy
Days and Nighttime

69°F, 95%RH 68°F Dew Point
Infiltration/Ventilation
4 |bs. Moisture

75°F, 80%RH, 68°F DP
Exfiltration

200cfm Ultra-Aire

Whole House Dehu

T

i
mimm
i

Family Adds +2 Ibs. Per Hour



Typical A/C
Performance During Rainy
Days and Nighttime

69°F, 95%RH 68°F Dew Point
Infiltration/Ventilation
4 |bs. Moisture

75°F, 80%RH, 68°F DP

200cfm Exfiltration

Ultra-Aire

Whole House Dehu

5Ton A/C

Dehu removes

Family Adds +2 Ibs. Per Hour 5 lbs per hr.
moisture



Typical A/C
Performance During Rainy
Days and Nighttime

69°F, 95%RH 68°F Dew Point
Infiltration/Ventilation
4 |bs. Moisture

75°F, 50%RH, 55°F DP

200cfm ) L
Exfiltration

Ultra-Aire
Wheole House Dehu

A

5Ton A/C

NN
y
nunnn

Dehu removes |
Family Adds +2 Ibs. Per Hour 5 lbs per hr.
@ r=» moisture
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Typical A/C
Performance on Moderate
Days/Partial Loads
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Typical A/C
Performance on Moderate
Days/Partial Loads

80°F, 75%RH 71°F Dew Point
Infiltration/Ventilation
4 |bs. Moisture

200cfm
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Typical A/C
Performance on Moderate
Days/Partial Loads

80°F, 75%RH 71°F Dew Point
Infiltration/Ventilation
4 |bs. Moisture

200cfm

Family Adds +2 Ibs. Per Hour



Typical A/C
Performance on Moderate
Days/Partial Loads

| %

80°F, 75%RH 71°F Dew Point
Infiltration/Ventilation
4 |bs. Moisture

N

5Ton A/C

T
Hnmmm
Hnmm
nmm

w

A/C removes
6lbs/hr. moisture

Family Adds +2 Ibs. Per Hour
& /=



Typical A/C
Performance on Moderate
Days/Partial Loads

f

. . :

75°F, 65

80°F, 75%RH 71°F Dew Point
Infiltration/Ventilation
4 |bs. Moisture

200cfm

y

5Ton A/C

i
minmm
i
nmn

~NIA

Family Adds +2 Ibs. Per Hour

A/C removes
6lbs/hr. moisture
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Typical A/C
Performance on Moderate
Days/Partial Loads

75°F, 6 A

L4 )
) & |

— I — 4

80°F, 75%RH 71°F Dew Point
Infiltration/Ventilation
4 |bs. Moisture

75°F, 65%RH, 62°F DP
Exfiltration

200cfm

N

5Ton A/C

NI
Hnmimm
Hnmmm
nm

~M0I

Family Adds +2 Ibs. Per Hour

A/C removes
6lbs/hr. moisture
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Typical A/C
Performance on Moderate
Days/Partial Loads

o
| ¥

-y P

75°F, 6§

80°F, 75%RH 71°F Dew Point
Infiltration/Ventilation
4 |bs. Moisture

75°F, 657RH, 62°F DP
Exfiltration

200cfm

Ulira-Aire

Whole House Dehu

5Ton A/C

i |
I
W
i

w

A/C removes
6lbs/hr. moisture

Family Adds +2 Ibs. Per Hour
B/ E»




Typical A/C
Performance on Moderate
Days/Partial Loads

W’

75°F, 68

80°F, 75%RH 71°F Dew Point
Infiltration/Ventilation
4 |bs. Moisture

75°F, 65%RH, 62°F DP

200cfm Exfiltration

Ultra-Aire

Whole House Dehu

i

>

5Ton A/C

i
i
inmn y
I

A/C removes
6lbs/hr. moisture

. Dehu removes

Family Adds +2 Ibs. Per Hour s ps/ hr. moisture
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Typical A/C
Performance on Moderate
Days/Partial Loads

o

K b |
I. & :
| i
: d
e, 7

- P

75°F, 6§

80°F, 75%RH 71°F Dew Point
Infiltration/Ventilation
4 |bs. Moisture

75°F, 657%RH, 62°F DP
Exfiltration

200cfm Ultra-Aire

Whole House Dehu

h

5Ton A/C

i
i y
i

A/C removes

. Dehu removes 2Ibs/hr. moisture
Family Adds +2 Ibs. Per Hour g s/ 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??

@ =



WHALI...

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
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Point

TEXAS HOME

< WEDOFOET 2015 > TEMPERATURE - BASE MODULE <

TEMPERATURE - OUTDOOR (SHADED PORCH) < =
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HUMIDITY - BASE MODULE <
HUMIDITY OUTDOOR (SHADED PORCH) < X
\/\A /—/ P
2 400 & 08:00 an 200 pm 04:00 pr 0800 pr 200 arr & a ar E
70°F 567:RH 74°F 57%RH
54°F Dew Point 40°F Dew Point
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74°F 587.RH
59°F Dew Point
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TEXAS HOME
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&0°F Dew Point
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59°F Dew Point
81
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cooling
cycle

59-61°F
Indoor
Dew point



TEXAS HOME

< WEDDEOLIETHS > TEMPERATURE - BASE MODULE < X

a3 — e
MPERATURE - OUTDOOR (SHADED PORCH) = =
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Y

HUMIDITY - BASE MJDULE < X
OUTDCOR (SHADED PORCH) < x .

63°F e \f\\ ' 59-81°F
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Point ~ \\1\‘ /r'/_/ _. V) I [ [
' A

70°F 567%RH T&°F 5T7:RH T4°F 587:RH
54°F Dew Point - 60°F Dew Point - 59°F Dew Point
This A/C is incapable of lowering the indoor dew point .l
below 59°F during extended cooling cycles. e,
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TEXAS HOME
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74°F 587:RH
59°F Dew Point

|
VLA
TO°F 567.RH T6°F 577:RH
54°F Dew Point e 60°F Dew Point —
This A/C is incapable of lowering the indoor dew point minute
below 59°F during extended cooling cycles. iy

Possible reasons for lack of %RH reduction?

59-61°F
Indoor
Dew point



FOCUS...

On the longest of 5 ton A/C runs
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FOCUS...

On the longest of 5 ton A/C runs

TEMPERATURE - BASE MODULE = 2
J’_,_,_:—"'- A\ MW

734 /_,_r—"_’_’_r,-”
69.8

12.00 am 0400 am 08.00 am 12:00 pm 04.00 pm 08:00 pm 12:00 am
HUMIDITY - BASE MJDULE < x
60 aoo — |

58 — !

| ]

55

1 0 &m 14 T Y800 Bl 00 pm A4:00 pr 0&:00 p F2 &P
7O°F 567RH 76°F S7T7RH 74°F SBT.RH

54°F Dew point

60°F Dew point

59°F Dew point



FOCUS...

On the longest of 5 ton A/C runs

81 minute
TEMPERATURE - BASE MODULE < cooling cycle X
?_ -y
’-r,_l_l—rﬁr\ j
T
iy /-N_/'_’_/—rl_r
63°F i i\/
Outdoor .
De:” 1200 am 04.00 am 08:00am 12500 pm 0400 p 0800 pir 1 2:00 am
point
HUMIDITY - BASE MJoULE < 81 mins. Of cooling X
is providing 58°F
Dew point.
60 I nno o |
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5 E— E—
| Lo :-‘1. q} JII
55
':::1-.30 am 04:00 am 08:00 am 12:00 pm 04:00 pln 08:00 pm 12:00 am
7O°F S87RH 76°F 5T7%RH 74°F 5B%RH
54°F Dew point — 40°F Dew point . 59°F Dew point
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On the longest of 5 ton A/C runs

FOCUS...

81 minute
TEMPERATURE - BASE MODULE < cooling cycle X
",
5.2 HJ-’_’_’J \ MIM-’ W
734 W /J.N—"_/_/_’J_‘
4.8
12:00 am 14.00 am 08:00 am 12:00 pr 400 pin 08:00 pm 12200 &
HUMIDITY - BASE MJDULE < 81 mins. Of cooling X
53 is providing 58°F
Dew point.
60 anon
J'_‘ | i Jj —
| ) -
58 —
5 = — ]
55
1.2-30 am 04:00 am 08:00 am 12:00 pm 04:00 pn 08:00 pm 12:00 am
70°F 567RH 74°F STT%RH o 74°F 587RH

54°F Dew point

&0°F Dew point

59°F Dew point

Adding 150 pint whole
house dehumidifier did
not change this home

much.



What is going one






The Lazy A/C!
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Lbs. of dehumidification per hour
[#2]

L
0

75°F, 45%RH, 52°F DP

Lazy AC only

Lbs. per hour of Moisture Removed by a Lazy 5 ton A/C

0 ! \

. I v
75°F, 50%RH, 55°F DP 75°F, 55%RH, 57°F DP ”75°F, 60%RH, 60°FDP \
® 50°F coil-deh On * 6 lb. per hour dehu@80F,60%

75°F, 65%RH, 62°F DP



Lbs. per hour of Moisture Removed by a Lazy 5 ton A/C

16 Adding a 6 |bs. per hour Dehumidifier
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L
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Lbs. of dehumidification per hour
oo

2 1.5 I
‘ !
0 /
0 . !
75°F, 45%RH, 52°F DP 75°F, 50%RH, 55°F DP 75°F, 55%RH, 57°F DP I 75°F, 60%RH, 60°F DP \ 75°F, 65%RH, 62°F DP
_ _ - ____ \
Lazy AC only * 50°F coil-deh On =&=6 |b. per hour dehu@80F,60%

@& /=



Lbs. per hour of Moisture Removed by a Lazy 5 Ton A/C only
16 Adding a 6 |bs. per hour Dehumidifier

Effect on a Lazy 5 Ton

15

14

+1Lb
by adding 6 Ib.
Dehuthidifier

=
(3=

=
]

6.5

Lbs. of dehumidification per hour
ca

2
\
0 I, \
75°F, 45%RH, 52°F DP 75°F, 50%RH, 55°F DP 75°F, 55%RH, 57°F DP 4 75°F, 60%RH, 60°F DP \ 75°F, 65%RH, 62°F DP
Lazy AC only =&=50°F coil-deh On == |b. per hour dehu@80F,60%

& /=D
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Lbs. per ton

=
Ln

10

Lbs. per of Moisture Removed per House by a Optimized 5 Ton A/C

75°F, 45%RH, 52°F DP

Optimize AC only

75°F, 50%RH, 55°F DP
® 45°F coil-deh

75°F, 55%RH, 57°F DP 75°F, 60%RH, 60°F DP
* 6 |b. per hour dehu@dCF,C0%

75°F, 65%RH, 62°F DP
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35

30

25

Lbs. per ton
[
[}

o
w

10

Lbs. per of Moisture Removed per House by a Optimized 5 Ton A/C
Adding a 6 Ibs. per Hour Dehumidifier

75°F, 45%RH, 52°F DP

Optimize AC only

75°F, 50%RH, 55°F DP

* 45°F coil-deh

75°F, 55%RH, 57°F DP 75°F, 60%RH, 60°F DP

=*=6 |b. per hour dehu@80F,60%

75°F, 65%RH, 62°F DP
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25

Lbs. per ton
S

=
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10

Lbs. per of Moisture Removed per House by a Optimized 5 Ton
Adding a 6 Ibs. per Hour Dehumidifier

A/C

75°F, 45%RH, 52°F DP

Optimize AC only

=e=45°F coil-deh

75°F, 55%RH, 57°F DP 75°F, 60%RH, 60°F DP

=*=G |b. per hour dehu@80F,60%

75°F, 65%RH, 62°F DP
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Lbs. per ton
S

=
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10

Lbs. per of Moisture Removed per Hour by a Optimized 5 Ton A/C

Verses lbs. per hour Lazy A/C
With Added 6 Ibs. per Hour Dehumidifier

75°F, 45%RH, 52°F DP

Lazy AC with dehu

75°F, S0%RH, 55°F DP

32

=e=45°F coil-deh

75°F, 55%RH, 57°F DP 75°F, 60%RH, 60°F DP

=*=( |b. per hour dehu@80F,60%

75°F, 65%RH, 62°F DP



How to Fix the Lazy AC

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



SPECIFICATION FOR A TYPICAL 5 TON HEAT PUMP
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SPECIFICATION FOR A TYPICAL 5 TON HEAT PUMP

NOTE - Cooling capacities are gross and do not include indoor coi blower motor heat deduction. Heati

NOTE - Heating performance outdoor temperature 70% relative humidity. Indoor temperature 70°
NOTE - For Temperatures and Capacities not shown in tables, see bulletin — Cooling

HP26-060 — CH33-62D-F - CH23-68 - COOLING CAPACITY

f,za‘:)oa}ci&es include defrost cycles in the temperature range where they occur.

nit Rating Table Comection Factor Data in Miscellaneous Engineering Data section.

Qutdoor Air Temperature Entering Outdoor Coll
Total 85°F (29°C) 95°F (35°C) 105°F (41°C) 115°F (46°C)
Entering | Air Sensible To Total Sensible To Total Sensible To Total Sensible To Tota
Wet Buib Total n o To Total sible To Total ° Total sible To To
Tempern.| "™ | Cooling [Comp|  Ratio (ST) Cooling [Comp|  Ratio (S Cooling [Comp|  Ratio (ST) Cooling |Comp|  Rafio (STT)
Capacity |Motor Capacity |Motor = Capacity |Mofor Capacity |Motor
ture P W Dry Bulb ap W Dry Bulb paci W Dry Bulb P oV Dry Bulb
Input | 75°F | 80°F | 85°F Input | 75°F | 80°F | 85°F Input | 75°F | BO°F | 85°F Input | 75°F | BO°F | 85°F
cfm | L/s |kBtuh| kW 24°C | ¢ | 20°¢C kBtuh | KW 2°C | 27°C | 29°¢ kBtuh | kW 24°C | 27°¢ | 20°C kBtuh | kW 24°C | 27°C | 29°C
: 1750 (825 | 592 |17.3 | 411 75 89 100 | 571 [16.7 | 464 | 76 01 100 | 549 |161 | 523 | .78 93 1.00 | 526 |154 | 5.90 79 95 1.00
{16.'15) 1950 (920 | 604 |17.7 | 413 78 93 100 | 582 | 17.1 | 465 79 95 100 | 56.0 | 164 | 524 .80 96 100 | 53.7 |15.7 | 591 82 98 1.00
2150 (1015| 614 |18.0 | 413 81 96 100 | 593 | 174 | 466 B2 08 100 | 57.1 |16.7 | 525 | .84 09 1.00 | 549 |16.1 | 592 B6 1.00 | 1.00
y 1750 (825 | 628 |184 | 415 58 g2 B6 606 |17.8 | 467 59 g4 88 582 |17.1 | 526 .60 N B89 55.7 [16.3 | 593 61 i 91
{16;'02] 1950 | 920 | 638 | 18.7 | 415 60 5 90 615 | 18.0 | 467 61 i 9 591 |17.3 | 528 .82 78 93 56.5 [166 | 5.94 63 80 96
2150 (1015 647 (190 | 4.16 62 78 93 623 |183 | 469 62 80 95 598 |17.5 | 528 .64 81 a7 572 (168 | 504 65 83 90
1750 (82 | 670 |196 | 418 43 57 70 646 | 189 | 470 43 57 71 621 |182 | 530 44 58 JT3 594 174 | 597 44 59 74
[;;“E] 1950 |920 | 6B.0 | 199 | 419 44 58 73 655 | 192 | 4.71 44 59 74 629 (184 | 531 44 60 76 60.1 [176 | 598 45 61 78
2150 (1015 | 688 | 202 | 4.19 44 60 76 | 662 [ 194 | 472 A5 61 .78 | 636 | 186 | 5.31 45 62 79 | 608 [17.8 | 5.98 A6 64 21
e J =W




SPECIFICATION FOR A TYPICAL 5§ TON HEAT PUMP
Total Cooling Capacity

RATINGS

NOTE - Cooling

ng capacities are gross and do not include indoor coil blower mofor heat deduction. Heati
NOTE - Heating performance outdoor temperature 70% relative humidity. Indoor temperature 70°
NOTE - For Temperatures and Capacities not shown in tables, see bulletin — Cooling

HP26-060 — CH33-62D-F - CH23-68 - COOLING CAPACITY

(21°).

caﬁ)aciﬁes include defrost cycles in the temperaiure range where they occur.
nit Rating Table Comection Factor Data in Miscellaneous Engineering Data section.

QOutdoor Air Temperature Entering Outdoor Coil
Total 85°F (29°C) 95°F (35°C) 105°F (41°C) 115°F (46°C)

Entering Air Sensible To Total Sensible To Total Sensible To Total Sensible To Total

Wet Bulb Total n o To Total ensible To Total ns o Total nsible To To

stz Volume | cooling |[Comp|  Ratio (SIT) Cooling  [Comp Ratlo (ST) Cooling [Comp| Ratio (ST) Cooling |Comp|  Raio(ST)

ture Capacity "‘:‘w“ Dry Bulb Capacity Mk‘:“;"’ Dry Bulb Capacity M:;:" Dry Bulb Capacity "m"' Dry Bulb
Input | 75°F | 80°F | B5°F Input | 75°F | 80°F | 85°F Input | 75°F | 80°F | 85°F Input | 75°F | B0°F | 85°F
oim: |Lis (RS ko 24°C | 27°C | 29°c |'Buh| KN u°C | 27°C | 29-c [WBtuh| kW 24°C |27°C | 29-c [Bluh| W 24-C | 27°C | 29°¢C
] 1750 |825 | 592 |173 | 411 | 75 | 89 | 100 | 571 | 167 | 464 | 76 | o1 | 100 | 540 [161 | 523 | .78 | 93 | 100 | 526 |154 | 590 | 79 | 95 | 1.00
{fgqgj 1950 |920 | 604 |17.7 | 413 | 78 | 93 | 100 [ 582 [171 | 465 | 79 | 95 | 100 | 560 |164 | 524 | .80 | 96 | 100 | 537 |157 | 501 | 82 | 98 | 1.00
2150 (1015| 614 | 180 | 413 B1 96 1.00 593 [174 | 466 B2 98 1.00 571 | 167 | 525 .B4 99 1.00 549 |16.1 5.92 B6 1.00 1.00
] 1750 | 825 | 628 |184 | 415 | 58 | 72 | 86 | 606 |178 |467 | 59 | 74 | 88 | 582 [171 526 | 60 | 75 | 89 | 557 |163 | 593 | 61 | 77 | o
{f;,gj 7950 [920 | 638 |187 |45 | 60 | 75 | 90 | 615 |60 (467 | 61 | 77 | ©1 [591 [173 528 | & | 78 | O3 | 565 |[166 504 | 63 | 80 | &
2150 (1015 | 64.7 [ 190 | 4.16 62 18 93 623 (183 | 469 B2 80 95 598 |175 | 528 .64 81 97 572 |168 | 594 B5 83 o
1750 |825 | 670 [196 | 418 | 43 | 57 | 70 | 646 189|470 | 43 | 57 | 71 [621 [182 530 | 44 | 58 | 73 | 594 [174 [507 | 44 | 59 | 73
(;;E) 1950 |920 | 660 |190 | 419 | 44 | 58 | 73 | 665 |192 |471 | 44 | 59 | 74 | 620 [184 | 5631 | 44 | 60 | 76 | 601 [176 | 508 | 45 | 61 | 78
2150 (1015 | 688 (202 | 419 44 60 .76 B62 (194 | 472 45 B1 78 636 | 186 | 5.31 45 62 79 608 (178 | 598 A48 64 B1

| B




SPECIFICATION FOR A TYPICAL 5 TON HEAT PUMP
Total Cooling Capacity

V4

RATINGS
NOTE - Cooling

ng capacities are gross and do not include indoor coi blower motor heat deduction. Heati
NOTE - Heating performance outdoor temperature 70% relative humidity. Indoor temperature 70
NOTE - For Temperatures and Capacities not shown in tables, see bulietin — Cooling

HP26-060 — CH33-62D-F - CH23-68 - COOLING CAPACITY

51'(:] E:?P%GBES include defrost cycles in the temperature range where they occur.
nit Rating Table Cormrection Factor Data in Miscellaneous Engineering Data section.

Outdoor Air Temperature Entering Outdoor Coil
S 85°F (29°C) o~ 95F(35°C) 105°F (41°C) 115°F (46°C)

SRy | A Sensible To Total Sensible To Total Sensible To Total Sensible To Total

Wot Bulb Tota n o Total ensible To Total nsible To Total nsible To To

2 4 Volume Cooling E&m Ratio (SIT) Cooling Eqmap Ratio (S/M) Cooling c;unmmp Ratio (S/T) Cooling CMzrtrp Ratio (SIT)

Capacity or Capacity or Capacity r Capacity oF

ture KW Dry Bulb KW Dry Bulb KW Dry Bulb W Dry Bulb
input | 75°F | 80°F BS'FI nput | 75°F | 80°F | 85°F input | 75°F | 80°F | 85°F input | 75°F | 80°F | 85°F
cfm (Us (kBtuh kW 24°C | z7°C | 20-c [|HBtuh | KW 24°C | 27°C | 29°c |KBtuh| KW 24°C |27°c | 29°c |KBtuh | KW 24°C | 27°C | 29°C
- 1750 | 825 | 592 |173 | 411 | 75 | 89 | 1000 571 167 [|464 | 76 | 91 | 100 | 540 | 161 | 523 | .78 | 93 | 1.00 | 526 |154 | 590 | 79 | 95 | 1.00
{?'?"EJ 1950 |920 | 604 |17.7 | 413 | 78 | 93 | 100 562 | 171 [|465 | 79 | 95 | 100 | 560 | 164 | 524 | .80 | 96 | 100 | 537 |157 | 591 | 82 | 98 | 1.00
2150 |1015| 614 |180 | 413 | 81 | 96 | 100\ 503 | 174 §466 | 82 | 98 | 100 [ 571 | 167|525 | B4 | 99 | 100 | 540 |16.1 | 592 | 86 | 1.00 | 1.00
) 1750 | 825 | 628 |184 | 415 | 58 | 72 | 86 \ 606 |178 467 | 50 | 74 | 88 | 582 |17.1 | 526 | 60 | 75 | 89 | 557 163 | 593 | 61 | 77 | o
{f;g) 1950 920 | 638 [187 | 415 | 60 | 75 | 90 K615 |180] 467 | 61 | 77 | O1 [ 501 |73 (528 | & | 78 | 03 | 565 (166|504 | 63 | 80 | &
2750 (1015 647 | 100 | 416 | 62 | 78 | ©3 |\23 18] |469 | 62 | 80 | 05 | 508 175|528 | 64 | 81 | O7 | 572 |68 504 | 65 | 83 | ®
1750 |825 | 670 | 196 | 418 | 43 | 57 | 70 | g |9 | 470 | 43 | 57 | 71 | 621 |182 | 530 | 44 | 58 | 73 | 504 |174 | 507 | 44 | 59 | 7
{S,E) 1950 | 920 | 660 [ 190 | 419 | 44 | 58 | 73 | 6681192 [471 | 44 | 509 | 74 | 620 |184 [ 531 | 44 | 60 | 76 | 601 (176|508 | 45 | 61 | 78
2150 |1015| 688 |202 | 410 | 44 | B0 | 76 | 662 | 194 |472 | 45 | 61 | 78 | 636 186|531 | 45 | 62 | 70 | 608 |178| 508 | 46 | &4 | B




SPECIFICATION FOR A TYPICAL 5 TON HEAT PUMP
Total Cooling Capacity

Increasing/decreasing air flow to change the sensible/latent cooling ratio

NOTE - Cooling

ng capacities are gross and do not include indoor coi blower molor heat deduction. H
NOTE - Heating performance outdoor temperature 70% relative humidity. Indoor temperature
NOTE - For Temperatures and Capacities not shown in tables, see bulletin — Cooling

HP26-060 — CH33-62D-F - CH23-68 - COOLING CAPACITY

e?{lig? E:??%dﬁes include defrost cycles in the temperaiure range where they occur.
nit Rating Table Cofrection Factor Data in Miscellaneous Engineering Data section.

Outdoor Air Temperature Entering Outdoor Coil
Sk 85°F (29°C) o~ 95F(357C) 105°F (41°C) 115°F (46C)

Entering Air Sensible To Total Sensible To Total Sensible To Total Sensible To Total

Wet Bulb Total 0 10 Total ens g Total s g Total S 0 o

)| Yolme | Cooling [Comp|  Ratio (S) Cooling \[Comp| Ratio (ST Cooling [Comp|  Ratio (ST) Cooling |Comp|  Ratio(ST)

ture Chpmlly: (Moo Dry Bulb Gapacky Whdor Dry Bulb Capaclly * (BRor Dry Bulb Gopachy - | Moter Dry Bulb
Input | 75°F | 80°F BB'FI nput | 75°F | 80°F | 85°F input | 75°F | 80°F | 85°F Input | 75°F | 80°F | 85°F
cfm | Us kBtuh kW 24°C | z7°C | 29-c[J|'Btuh | kW 24°C | 27°C | 20°c [KBtuh| kW 24-C | 27°C | 29°c |KBtuh| KW 24°C | 27°C | 29°C
| 1750 | 825 [ 692 [173 |41 | 75 | 80 | 00| 57.1 | 167 ||464 | 76 | 91 | 100 | 549 [161 | 5623 | 78 | 93 | 100 | 526 |154 | 500 | 79 | 95 | 100
{?3021 1950 | 920 | 604 |17.7 | 413 | 78 | 93 | 1001 582 |171 [J465 | 79 | 95 | 100 | 560 | 164 | 524 | 8 | 96 | 100 | 537 |67 | 591 | 82 | 98 | 1.00
2150 (1015 614 | 180 | 413 | 81 | 96 | 1008 593 [174 466 | 82 | 98 | 100 | 671 |167 | 525 | 88 | 99 | 100 | 540 |61 | 592 | 86 | 1.00 | 1.00
| 1750 | 825 | 628 | 184 |45 | 56 | 72 | 86 | 606 [178]467 | 59 | 74 | B8 | 562 [171 526 | 60 | 75 | 80 | 557 [163 | 503 | &1 | 77 | O
{f;u(';) 1950 [020 | 638 | 167 [ 415 | 60 | 75 | 90 N6i5 |80 467 | 61 | 77 | 91 [ 501 (173|528 | & | 76 | 93 | 565 (166|504 | 63 | 80 | &
2750 [1015| 647 [100 | 416 | 62 | 78 | 03 |\23 |16 469 | B2 | B0 | 95 [ 598 [175 5628 | & | 81 | O7 |672 [168 504 | 65 | 83 | @
T750 [825 | 670 | 196 | 478 | 43 | 57 | 70 | ONg |9 470 | 43 | 57 | 71 | 621 182|530 | 44 | 56 | 73 | 504 174|507 | 44 | 59 | 7
{gqg) 1950 [ 020 | 660 | 190 | 419 | 44 | 56 | 73 | 665~T192 [471 | 44 | B0 | 74 | 620 |184 |[531 | 44 | 60 | 76 | 601 (176|508 | 456 | 61 | 78
2150 (1075 688 |202 [ 419 | 44 | 60 | 76 | 662 |194 (472 | 45 | &1 | 78 | 636 [186 (531 | 4 | 62 | 70 [608 (178|598 | 46 | &4 | &

=




SPECIFICATION FOR A TYPICAL 5 TON HEAT PUMP
Total Cooling Capacity

Increasing/decreasing air flow to change the sensible/latent cooling ratio

RATI NGS

OTE - Cooling capacities are gross and do not include indoor col blower motor heat deduction. Heati
NOTE Heating performance outdoor temperature 70% relative humidity. Indoor temperature 70°F (2
NOTE - For Temperatures and Capacities not shown in tables, see bulletin — Cooling Unit Rating Table Correchon Factor Data in Miscellaneous Engineering Data section.

HP26-060 — CH33-62D-F - CH23-68 - COOLING CAPACITY

Facﬂ:es include defrost cycles in the temperature range where they occur.

Outdoor Air Temperature Entering Outdoor Coil
. Total 85°F (29°C) o~ 95F(35C) 105°F (41°C) 115°F (46°C)
ntering Air Sensible To Total Sensible To Total Sensible To Total Sensible To Total
Wet Bulb Total n Total Total Total
Capac or Capaci or Capaci r Caj i or
tre | oo = Dry Bulb ol i Dry Bulb pacity "":w"’ Dry Bulb e Dry Bulb
Input | 75°F | 80°F BS'FI nput | 75°F | 80°F | 85°F input | 75°F | 80°F | 85°F Input | 75°F | 80°F | 85°F
cfm \" kBtuh| kW 24°C | 27°C | 29-cf|HBtuh | KW 24°C | 27°C | 29°¢c |KBtuh | kW 24°C |27°C | 29°c |KBtuh | KW 2a°C | 27°C | 29°¢C
) 1750 | 895 [ 592 [17.3 | 411 | 75 | 89 | 100)[ 571 [167 ||464 | 76 | 91 | 100 [ 549 [161 | 523 | .78 | 93 | 1.00 | 526 |154 | 590 | 79 | 95 | 1.00
{;5?0 1950 |90 | 604 | 177 | 413 | 78 | 93 | 1.00| 562 |17.1 ||465 | 79 | 95 | 1.00 | 560 | 164 | 524 | 80 | 96 | 100 | 537 |157 | 591 | 82 | 98 | 1.00
2150 [1¢f15| 614 [180 [ 413 | 81 | 06 | 100 593 |17.4 J466 | 82 | 98 | 100 | 57.1 [167 | 6525 | 84 | 99 | 100 | 549 [16.1 | 592 | 86 | 1.00 | 100
] 1750 |25 | 628 | 184 | 415 | 58 | 72 | 86 | 606 |178 J467 | 59 | 74 | 88 | 562 [17.1 | 526 | 60 | 75 | 89 | 567 |163 | 593 | 61 | 77 | i
{E;E] 1050 JO20 | 638 | 167 | 415 | 60 | 75 | 90 N615 |180) 467 | 61 | 77 | 01 | 501 [173 | 528 | &2 | 78 | O3 | 565 |166 | 504 | 63 | 80 | &
Sﬂ!{ms 547 |190 | 416 | 62 | 78 | 03 |\23 |18 | 469 | 62 | B0 | 95 | 598 [175|528 | 64 | B1 | O7 | 572 168|504 | 65 | 83 | &
1750 | 825 | 67.0 |196 | 418 | 43 | 57 | 70 | O\p | 0 |470 | 43 | 57 | 71 | 621 [182 | 530 | 44 | 58 | 73 | 594 [174 | 507 | 44 | 59 | 74
{Q,EJ 1950 | 920 | 6B0 | 190 | 419 | 44 | 58 | 73 | 6551192 |471 | 44 | 50 | 74 | 620 |184 531 | 44 | 60 | 76 | 601 |176 | 588 | 45 | 61 | 78
2150 [1015| 688 [202 | 410 | 44 | 60 | 76 | 662 |194 (472 | 45 | 61 | 78 | 636 |186 [ 531 | 45 | 62 | 79 | 608 (178 | 598 | 46 | 64 | 81
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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 ratio

NOTE - Cooling capacities are gross and do not include indoor coil blower motor heat deduction. Heati

NOTE - Heating performance outdoor temperature 70% relative humidity. Indoor temperature 70
NOTE - For Temperatures and Capacities not shown in tables, see bulletin — Cooling

HP26-060 — CH33-62D-F - CH23-68 - COOLING CAPACITY

E\g f.zaF%dﬁes include defrost cycles in the temperature range where they occur.
nit Rating Table Correction Factor Data in Miscellaneous Engineering Data section.

Outdoor Air Temperature Entering Outdoor Coil
Total 85°F (29°C) N 95°F (35°C) 105°F (41°C) 115°F (46°C)

Entering Air Sensible To Total Sensible To Total Sensible To Total Sensible To Total

WetBub | Volme | ing |Comp|  R#0®M |f coving \[Comp| R0 | Coging |Comp|  Ra0(ST) | coning |Comp|  Rafo(sm)

e | Capeclly . | Mcacr Dry Bulb Capaoly WHoke Dry Bulb Capucly | Mote Dry Bulb Capacky |Wokx Dry Bulb
f] om N om0t 720 207F | SE furan | R 2 NOE | S5 [emun | o || TEE(20°E S5 eanan | | PP TR S0°F | 557
. 1750 B‘!S 592 |17.3 | 411 75 89 | 1.00Q| 571 | 16.7 (4. 76 91 | 1.00 | 549 (161 | 523 | .78 93 | 100 | 526 |154 | 590 | .79 95 | 1.00
‘?.?q 1950 Qp 604 [17.7 | 413 | 78 93 | 100 582 |17.1 (j4. .79 05 | 1.00 | 56.0 164 | 524 | .80 96 | 1.00 | 53.7 |157 | 591 | B2 98 | 1.00
2150 ‘ITIS 614 (180 | 413 81 96 100 Y 593 |174 4.@ 82 98 100 | 571 (167 | 525 B4 99 100 | 549 (161 | 592 86 1.00 1.00
g \ 1750 ,25 628 | 184 | 4.15 58 J2 86 | 606 |178 4.6\ 59 I.?zl 88 582 (17.1 | 526 | .60 49 B9 55.7 |16.3 | 593 61 a7 3
{?;E) 1950 #920 | 638 |18.7 | 415 | 60 75 80 N61.5 [18.0 4.67‘\!61J; 7 91 | 591 |17.3 | 528 | &2 18 93 | 565 (166 | 594 | 63 80 96
!ﬁ I 1015 | B4.7 | 190 | 416 B2 .78 83 ‘2 3 |1 87 469 | B2 80 95 598 (175 | 528 B4 81 o7 572 168 | 594 65 83 99
. 1750 | 825 | 670 | 196 | 418 43 o7 70 % y‘g 4.70 43 a7 Pri | 621 [182 | 530 | .44 58 J3 594 174 | 597 A4 ] 74
{Q‘E) 1950 (920 | 68.0 | 199 | 4.19 A4 58 73 | 65. 192 | 411 a4 58 74 | 629 (184 | 531 L 60 .76 | 601 |176 | 598 45 61 .78
2150 (1015 | 688 | 202 | 419 44 60 ] 662 |194 | 472 45 61 78 636 [ 186 | 531 45 B2 79 608 |178 | 598 46 B4 81




Typical 5 ton HP
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SPECIFICATION FOR A TYPICAL 5 TON HEAT PUMP
Total Cooling Capacity

Typical 5 tfon HP

| i

Total 95°F (35°C)
Entering Air :
Wet Bub | Volume Total Smmb_leg};l')ntal
Tempera- Cbolir'g Comp Ratio (
ture Capacity Mk'to 3 Dry Bulb
Input | 75°F | 80°F | 85°F
cfm | Ls |kBtuh| kW 2-°c | 27°¢ | 29°¢C
] 1750 | 825 | 571 | 167 | 464 | 76 | 91 | 1.00
(f.'?.,g) 1950 | 920 | 582 171 [465 | 70 | 95 | 1.00
2150 |1015| 593 | 174 | 466 | 82 | 98 | 1.00
2350 60.4 .85
1.00

Dehumidification Ibs./hr
14lbs. @45°F coil temp OPimized

12 Ibs. @47°F coil temp

10 Ibs. @50°F coil temp

8 Ibs. @55°F coil temp Lazy A/C Setup

Bl Tt ot N R 5 G [ [ Y ot i) el ) i [ A S ot A St i ) o ) [t R o i (bt ] e I I |




SPECIFICATION FOR A TYPICAL 5 TON HEAT PUMP
Total Cooling Capacity

Typical 5 ton HP

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

Todel 95°F (35°C)
Entering Air Sensible To Total
Wet Bulb | Volume S s Ratio (SM)
Tempera- Codling Mamp

st Capacky | Wokor Dry Bulb

input | 75°F | 80°F | 85°F
cfm |Us (kBtuh| kW [P | S0 | o7ec | 2656 | Dehumidification Ibs./hr

50%RH | ggop |r20 |82 | 571 |167 [464 | 76 | 91 | 100 | 141bs. @45°F coil temp <M

2150 (1015 593 | 174 | 466 | 82 98 (100 | 10Ibs. @50°F coil temp

1.00 :

I |a.rw |lv|U|wu |w‘.|mlﬂ] v I s ‘] LA |w-‘- 1!?”'?-1’!. ! s | a2 | «f |w-\.l|luv|wn I L I A I ot & Iwﬂ IIIIIJIUWI Ll l Al I il l




SPECIFICATION FOR A TYPICAL 5 TON HEAT PUMP
Total Cooling Capacity
Typical 5 fon HP

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

Total 95°F (35°C)
e | wﬂfﬂ ' Total Sensible To Total
Tempera- Cooling |Comp doensh s
ture Capacity Mkc:‘o . Dry Bulb
Input | 75°F | 80°F | 85°F
cfm |Us [kBtuh| kw | P 24°C | 27°c | 20°c | Dehumidification Ibs./hr
@75°F | (17°C) 950 [YA [ 982 | 17.1 | 360 | .19 o5 TOU [ 1Z1bs. @47°F coil temp :II
2150 [1015] 593 [174 [ 466 | 82 | 98 [ 1.00 | 10 Ibs. @50°F coj
2350 60.4 85 8 Ibs. @55°F coil temp |< Lazy A/C Setup
1.00

L L e It e e Y [ N L e s I N O T O T s S I R [ L e s ) T S I L |




How 1o Fix the Lazy AC

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%



Option 1) Measure the suction line pressure and compare to the
temperature / pressure chart



TEMPERATURE / PRESSURE CHART

For Target Cooling Coil Temperatures (°F)



TEMPERATURE / PRESSURE CHART

For Target Cooling Coil Temperatures (°F)

Temperature R"O-}F
F < [ R22 R
-40 -40.0 05| 3.0 44| 05| 42|16
35 37.2 26 | 54 0.6 2.4 08 | 1492
-30 -34.4 49 | 8.0 1.8 4.5 1.5 | 185
25 31.7 7.4 109 4,1 6.9 | 3.6 | 225
20 | 289 |10 [ 141 [ 66 | 94| 59 | 269
15 26.1 | 13.2 | 17.6 9.4 | 122 84 | 31.7
10 23.3 165 (21,3 | 125 | 152 | 11.2 | 36.8
-3 206 | 20.1 | 254 | 159 | 185 | 143 | 425
0 -17.8 240 | 29.9 196 | 220 | 17.4 | 485
5 | .50 | 282|347 | 236|259 | 212 | 552
10 122 | 32.8 | 399 | 280 | 30.0 | 25.1 | 62.3
15 9.4 377 | 456 | 328 | 345 | 293 | 70.0
20 6.7 430 | 516 | 380 | 39.3 | 33.9 | 78.3
25 3.9 48.8 | 58.2 | 436 | 445 | 389 | 873
30 1) L 549 1652 | 496 | 508 | 442 | 968
35 1.7 | 61.5 | 72.6 | 56.1 | 56.0 | 49.9 107
40 4.4 68.5 | 80.7 | 63,1 | 62.4 | 56.1 118
45 7.2 760 | 89.2 | 706 | 69.2 | 627 130
50 100 | B4.0 | 983 | 78.7 | 76.4 | ¢9.8 | 142
55 128 | 926 | 108 | 873 | 872 | 773 | 155
&0 156 | 102 | 118 | 968 | 95.7 | 854 | 170
&5 18.3 111 126 | 106 105 | 93.9 185
70 21.1 121 141 117 114 103 | 201
75 23.9 132 153 128 124 113 | 217
80 | 267 | 144 | 166 | 140 | 134 | 123 | 235
85 29.4 156 180 153 146 134 | 254
90 32.2 168 195 166 157 145 | 274
95 35.0 182 | 210 181 170 158 | 295
100 378 196 | 226 196 183 170 | 317
105 | 406 | 211 | 243 | 211 | 197 | 184 | 340
110 433 | 226 | 261 | 229 | 211 198 | 365
113 46.1 243 | 280 | 247 | 225 | 212 | 3%
120 48.9 | 260 | 300 | 266 | 241 227 | 418
125 51.7 | 278 | 321 286 | 258 | 244 | 448
130 | 544 | 297 | 342 307 | 275 | 241 | 47¢
135 572 | 317 | 345 | 329 | 293 | 279 | 507
140 8600 | 337 | 389 | 353 312 | 297 | 539
145 62.8 359 - - - - 373
150 656 | 382 | - - . - 608




TEMPERATURE / PRESSURE CHART

For Target Cooling Coil Temperatures (°F)

T R407C R4
.:;e pe Glfv":: Rzz Ligquid ‘-:n:k:: e,
A0 -40.0 0.5 3.0 4.4 0.5 42 | 115
35 37.2 2.5 5.4 0.4 2.4 08 | 149
-30 34.4 49 8.0 1.8 4.5 1.5 | 18.5
25 | 317 | 74|109 | 41| 69| 386|225 : :
29 L20e g llal | ge | sal 50 ke Gooig-cal fempict
: Ty B : R} : 5 - .
10 | 233 | 165 (213 | 125 [ 152 | 112 | 368 75°F, 50%RH, 55°F Dew point.
5 | 206 | 200 |254 | 159 | 1835 | 143 | 42.5
(o] -17.8 240 | 29.9 196 | 220  17.6 | 48.6
5 | 150 | 282|347 | 236 | 259 | 212 | 55.2
10 [ 22 | 328 (399 [ 280 | 300 2571 | 623
15 9.4 377 | 458 328 | 345 | 293 | 700
20 bH.7 430 | 516 380|393 | 339 | 78.3
25 | 39 | 4858 |582 | 436 | 44.5 | 389 | 873
30 | )1 | 549|652 | 496 | 508 | 442 | 968
kit 17 | A1 8 | 724 84 1 &4 () 48 & 1017
40 4.4 | 68.5 | BO.7 63,1 | 62.4 | 56.1 118
a5 | 72 | 760|892 | 708 | &2 | 627 | 130
50 | 100 | 840|983 | 787 | 764 | 668 | 142
o be 7 - 0 L - T 0 - 0 4 =+ W
&0 15.6 102 118 9468 | 957 | 854 170
65 | 183 | 111 | 129 | 106 | 105 | 939 | 185
70 21.1 121 141 117 114 103 201
75 239 132 153 128 124 113 217
80 | 267 | 144 | 166 | 140 | 134 | 123 | 235
85 | 29.4 | 156 1180 | 153 1146 | 134 | 254
90 322 1568 195 166 157 145 274
Q5 35.0 182 210 181 170 158 295
100 378 194 226 196 183 170 317
105 | 40.6 | 211 | 243 | 211 | 197 | 184 | 340
110 43.3 | 226 241 229 211 198 365
115 46.1 243 280 247 225 212 391
120 | 489 | 260 | 300 | 266 | 24) | 227 | 418
125 | 517 | 278 | 321 | 286 | 258 | 244 | 446
130 | 544 | 207 | 342 | 307 | 275 | 26) | 476
135 572 317 345 329 203 279 507
140 &0.0 337 ige 353 312 297 539
145 | 628 | 350 | . | - N R
150 | 656 | 382 | - | - | - | - |08




TEMPERATURE / PRESSURE CHART

For Target Coollng Coil Temperatures (°F)

L&mpammr& ‘ R22

Liquid Vapor
Pross. Pross

-40 -40.0 05| 30

44| os5]| a2 | ns

35 | 372 | 2&| 54| 06| 24| 08| 149

30 |344 | 49| 8o | 18| 45| 15| 185

25 | 317 | 74109 | 41| 69| 3.6 | 225 1 z

8 ae allel | e gh 38 Lk oping 01 IempTor

. . 3 2 ‘ ;] £ ¥ B 0O O 3
10 | 233 | 165|213 | 125|152 | 11.2 | 368 75°F, 50%RH, 55°F Dew pomi.
5 | 206 | 2001 |254 | 159 | 185 | 143 | 425

0 |78 | 240|299 | 194 | 220 | 176 | 488

5 | 150 | 282|347 | 236|259 (212|552

10 | -12.2 | 32.8 | 39.9 | 28.0 | 30.0 | 25.1 | 62.3 .pe .
15 | 94 | 377|456 | 328|345 | 293 | 700 Return conditions at typical
2 | 4|58 \ns | e |1 83|03 td dif

3. 48. - 436 44 - : Outdoor air

30 1] | 549 1652 | 49.6 | 50.8 | 442 | 968 | " ourdoor conditions.
35 17 [ a1 51724 [ 821 [ 8 | 400 | Jg7 | I€Mperatures

40 44 | 685 | 807 | 63.1 | 62.4 | 56.1 | 118 | 70°F

45 72 | 760 | 89.2 | 706 | 69.2 | 627 | 130 || 80°F

50 100 | 84.0 | 98.3 | 787 | 76.4 | 69.8 | 142 | oqop

pe ) 178 T v2O 08 873 [ B2 1773 [ T35

&0 156 | 102 | 118 | 968 | 95.7 | 854 | 170

85 183 | 111 | 129 | 106 | 105 | 939 | 185

70 | 210 [121 |14 | 117 [ 114 | 103 | 200

75 | 239 | 132 | 153 | 128 [124 | 113 | 217

BO | 267 | 144 | 166 | 140 | 134 | 123 | 235

B5 29.4 | 156 | 180 | 153 | 146 | 134 | 254

90 | 322 | 168 | 195 | 166 | 157 | 145 | 274

65 | 350 | 182 | 210 | 181 | 170 | 158 | 295
100 378 194 226 196 183 170 3z
105 | 406 | 211 | 243 [ 211 | 197 | 184 | 340
110 | 433 | 226 | 261 | 229 | 211 | 198 | 365

115 46.1 243 | 280 | 247 | 225 | 212 | 391
120 48.9 | 260 | 300 | 266 | 241 | 227 | 418
125 51.7 | 278 | 321 | 286 | 258 | 244 | 446
130 S4.4 | 297 | 342 | 307 | 275 | 26] | 476
135 572 | 317 | 345 | 329 | 293 | 279 | 507
140 600 | 337 | 389 | 353 | 312 | 297 | 539
145 62.8 | 359 . - - - 573
150 65.6 | 382 . - - - 608




TEMPERATURE / PRESSURE CHART

For T_arget Cooling Coil Temperatures (°F)

Temperature R"m;’f'—

FooC ’ R22 sl s
40 | -400 | 05| 30| 44| 05| 42| 116
35 | 372 | 26| 54| 06| 24| 08| 149
30 -34.4 49 8.0 1.8 4.5 1.5 18.5
25 | 317 | 74109 | 41| 69| 3.6 | 225 : :

EREaE I AT g ey
: 56 ; , , , : : 5 o g
10 | 233 | 165 (213 | 125 [ 152 | 112 | 368 75°F, 50%RH, 55°F Dew point.

5 | 206 | 201|254 | 159 | 185 | 143 | 425
0 |-178 | 240|299 | 196 | 220 | 176 | 486
5 | 150 | 282|347 | 236|259 |21.2 | 552
10 | -12.2 | 32.8 | 39.9 | 28.0 | 30.0 | 25.1 | 62.3 AP g
15 94 | 377|456 | 328 | 345 | 293 | 700 Return conditions at typical
| 4f |48 4| Be| B3 2g ) td dit
3. 48. - 436 | 44 : : Ovutdoor air
30 1) | 549 |652 | 496 | 508 | 442 | 968 . t ourdoor condiiions.
35 17 [ #1572 perdiures
40 4.4 | 685 | 807 | 63.1 | 62.4 | 56.1 | 118 || 70°F
45 72 | 760 |89.2 | 706 | 69.2 | 62.7 | 130 | BO°F .
50 | 100 | 840 983 | 787 | 764 658 | 142 | onop Trained A/C techs know
e} L9740 S8 L9 SO 00 SR 707 A A S P
&0 156 | 102 | 118 | 968 | 95.7 | 85.4 | 170 s
65 | 183 | 111 [ 129 | 106 | 105 | 939 | 185 how to do this.
70 | 210 121 | 141 | 117 | 112 | 103 | 201
75 | 239 132 | 153 | 128 |124 | 113 | 217

__80 267 | 144 | 166 | 140 | 134 | 123 | 235
85 29.4 | 156 | 180 | 153 | 146 | 134 | 254
90 | 322 | 168 | 195 | 166 | 157 | 145 | 274
95 | 350 | 182 | 210 | 181 | 170 | 158 | 295
100 | 378 | 196 | 226 | 196 | 183 | 170 | 317
105 | 406 | 211 | 243 | 211 | 197 | 184 | 340
110 | 433 | 226 | 261 | 229 | 211 | 198 | 365
115 | 461 | 243 | 280 | 247 | 225 | 212 | 391
120 | 48.9 | 260 | 300 | 266 | 241 | 227 | 418
125 | 517 | 278 | 321 | 286 | 258 | 244 | 446
130 S4.4 | 297 | 342 | 307 | 275 | 28] | 476
135 | 57.2 | 317 | 345 | 329 | 293 | 279 | 507
140 | 600 | 337 | 389 | 353 | 312 | 297 | 539
145 | 62.8 | 359 : : : . | 573
150 65.6 | 382 . . . " 608

= =



TEMPERATURE / PRESSURE CHART

For Target Cooling Coil Temperatures (°F)

I RA07C
“Fmpamm !'lb R22

< Red e
40 A40.0 0.5 3.0 4.4 0.5 42 1118
35 -37.2 26| 54 06| 24| 08| 149
30 -34.4 49 8.0 1.8 4.5 1.5 | 185
-25 31.7 7.4 | 109 4.1 69 | 3.6 | 225 i H
B 3p el gl fel S48 s el el
. 26. ; } ; : ! : o [s} .
10 | 233 | 165 (213 | 125|152 | 11.2 | 368 75°F, 50%RH, 55°F Dew point.
-5 20.6 20.1 | 254 159 | 18.5 | 143 | 42.5
0 17.8 240 299 19.6 | 220 | 176 | 484
5 |-150 | 282 /347 | 236 | 259 2121552
10 12.2 | 32.8 | 39.9 | 28.0 | 30.0 | 25.1 | 62.3 ege .
15 | 94 | 377|456 | 32:8 | 345 | 293 | 700 Return conditions at typical
2 | 37|82 5 me us ut td difions
2 g, : ; 3 Qutdoor air ouUTaoor condaimnons.
- @ Q
30 | )] | 549 1652 496 508 1442 | 968 yomperatures
40 4.4 70°F
45 7.2 BO°F "
30 100 90°F Trained A/C techs know
B how to do this.
70 21.1
73 239
80 | 267 | .
5 | &a Change the air flow through
g 3 4 - -
100 | 378 the cooling coil to get the
105 406 | 211 | 243 | 211 | 197 | 184 | 340 . )
110 | 433 | 226 | 261 | 229 | 211 | 198 | 365 desired coil temperature.
115 46.1 243 280 | 247 225 212 3?1
120 489 260 | 300 | 266 | 241 227 | 418
125 51.7 | 278 | 321 2B6 | 258 | 244 | 446
130 544 | 297 | 342 | 307 | 275 | 281 | 476
135 572 | 317 | 345 | 329 | 293 | 279 | 507
140 40,0 | 337 | 389 | 353 312 | 297 | 539
145 628 359 - - - - 573
150 | 65.6 | 382 B : . - | s08

&/ =»




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)

WASI



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

Goalis 3 lbs of
condensate per hour
per ton of AC

Handyman
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Let’s review How The Lazy A/C Operates
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Let’s review How The Lazy A/C Operates

A/C Supply
58°F, 0%RH schematic

ol | THE A/C SYSTEM REQUIRES
linside
ﬁ ﬁ PoLr oo IO Functioning components

< LOW pressure
= /\ = |
£ — —
—]
l" 75°F, 59%RH N9

q
LOW temperature (larger tube
LOW pressure i

expansion
evice

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

A/C Supply
58°F, 90%RH schematic

S D ok | THE A/C SYSTEM REQUIRES
linside]
ﬁ ﬁ o g 1 Functioning components

,_? LOW pressure |
| The correct amount
== airmow ] .
T | of refrigerant
i Al

expansion
evice

440 CFM/Ton

blower
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Let’s review How The Lazy A/C Operates

A/C Supply
58°F, 90%RH schematic

il THE A/C SYSTEM REQUIRES

(insice i
LOW temperature | Functioning components
Ry Tl LOW pressure l
/ m The correct amount
T e of refrigerant
\ 75°F, 59%RH <

Unrestricted air flow
through the hot outside
condensing coil.

q
LOW temperature [J(larger tube
LOW pressure l

expansion
evice

440 CFM/Ton

blower
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Let’s review How The Lazy A/C Operates

A/C Supply
58°F, 90%RH schematic

85°F, Dew Point THE A/C SYSTEM REQUIRES

e |
LOW temperature | Functioning components
E LOW pressure
/ \ The correct amount
= airflow f f . 1»
50° Coil q  75FS9%RH orremgeran

Temp 40°F, Dew Point L=
Unrestricted air flow
through the hot outside

condensing coill.

LOW tampemture (larger tube
LOW pressure i

expansion
evice

The quantity of air flow through
the cold inside cooling caill
determines the sensible and
latent (moisture) removal

440 CFM/Ton

s /=



Let's review How The Lazy A/C Operates

A/C Supply
58°F, 907RH
. . ng - schematic
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|

LOW pressure

50° Coil @ 75°F, 59%RH = |

Temp 60°F, Dew Point
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Let’s review How The Lazy A/C Operates

A/C Supply
. 58°F, 90%RH .
Air{ . ng - schematic

e At the Damp Home Condifion,
P e | ] ton of Lazy A/C Provides

Freon is gas |

LOW temperature

<> LOW pressure
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— %
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V70N
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Temp

reon is liqu
LOW temperature
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Let’'s review How The Lazy A/C Operates

A/C Supply
58°F, 90%.RH
Air{ . ng -schematic

air

(nsice |l
ﬁ ﬁ Freon is gas |

LOW temperature

< LOW pressure
—
= ]
—
airflow X\ =
;‘ 75°F, 59%RH P

reon is liquid
LOW temperature J(arger tube,
LOW pressure i

expansion
evice

440 CFM/Ton  Rrd- Rl 14
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furnace
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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



Let’s review How The Lazy A/C Operates

A/C Supply
58°F, 90%RH
Air{ . ng-schematic

% nsiacll

4
U Freon is gas
ﬂgﬁﬁﬁm LOW ternpa-ratura

|
‘-‘-‘ LOW pressure
plenum = ==. I
= |
airflow \
50° Coil @ 75°F 59%RH N |

60°F, Dew Point NS mo—
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reon is liquid line
LOW temperature J(larger tube
LOW pressure i

expansion
evice

440 CFM/Ton

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 Ib. of condensate per
ton of coil to load the coil/pan



Let's review

A/C Supply
58°F, 90%RH
Air gIR g schematic

ﬂ (inside| '
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airflow _ I
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Temp 60°F, Dew Point [ =
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LOW pressure I

expansion
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440 CFM/Ton
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ow 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 Ib. of condensate per
ton of coil to load the coil/pan

A LAZY 5 ton A/C would remove
only 10 1bS. per hour
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Let’s review How The A/C Operates
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Let’s review How The A/C Operates

A/C Supply
58°F, 907:RH .
.. ng -schematic
P o |
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LOW temperature
LOW pressure |

50° Coil @ 75°F, 59%RH

460°F, Dew Point
Temp reon is liquid
LOW temperature
LOW pressure

expansion
evice

440 CFM/Ton

furnace

Remember the typical A/C setup

takes up to 30 minutes to wet ifs

coil and drain pan. This is before
any condensate drains.



Let’s review How The A/C Operates

A/C Supply
58°F, 90%RH .
... ... ng - schematic

air
INSIC

U ﬁ Freon is gas

LOW temperature
= LOW pressure

airflow

75°F, 59%RH
460°F, Dew Point

reon is liquid
LOW temperature
LOW pressure

expansion
evice

440 CFM/Ton

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).



Optimize the A/C Setup for 50%RH
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Optimize the A/C Setup for 50%RH

A/C Supply
54°F, 90%RH
Airy . ' ng - schematic

air
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q
LOW temperature arger tube’
LOW prg:sure g i

expansion
evice

340 CFM/Ton 75 F air

=
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In a Green Grass Climate

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



Optimize the A/C Setup for 50%R

A/C Supply
54°F, 90%RH
Air{ . . ' ng-schematic

In a Green Grass Climate

air

inside
ﬁ ﬁ Freon is gas

LOW temperature

I
AR\ OV pressure | Adjust the A/C air flow to get a <45°F
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=7/ _airflow \ = -
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Optimize the A/C Setup for 50%RH

A/C Supply
54°F, 90%RH
Air{ . . ng-schematic

% e |
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_‘;“ LOW pressure
— '==b
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=/ airflow \ =
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55°F, Dew Point
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340 CFM/Ton 75 F air

=z

furnace

In a Green Grass Climate

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

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

Set the fan operation to YAuto” mode.



Optimize the A/C Setup for 50%RH

A/C Supply
- 54°F, 90%RH -
Air{ . | ng -schematic

air I
Freon is gas |

LOW temperature

LOW pressure

45° Coil @ 75°F, 50%RH

Temp 55°F, Dew Point

q
LOW temperature
LOW pressure

expansion
evice

340 CFM/Ton

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 “YAuto” mode.

This is similar to “ldeal Home" set-up



Optimize the A/C Setup for 50%RH

A/C Supply
54°F, 90%RH
Air @R g schematic

[inside ll
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’;‘ LOW pressure

45° Coil «  75°F, 50%RH
Temp 55°F, Dew Point
reon is liquid
LOW temperature
LOW pressure

expansion
evice

340 CFM/Ton
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INn 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 YAuto™ mode.

This is similar to “ldeal Home" set-up

5ton removes 19 |bS per hour



COLD COIL 45°F?

Meets Lennox Specs



COLD COIL 45°F?

Meets Lennox Specs

Entering Air Cooling & Deht

Dry Bulb Rel. Humidity ¥ | WetBulb  DewPoint Absolute Humidity Sensible Cooling Btu/h 44 261 =/
E5 N °F 5 % 62.8 °F 55.13 °F |66.14 grains/lb Latent Dehumidifying Btu/h 16,134 =,

e L Total Cooling Btu/h 60,395 =,

Leaving Air Tons Total Cooling  5.03 Tons

Dry Bulb Rel. Humidity ¥ WetBulb  Dew Point Absolute Humidity ACFM; [Ton 363 f®/min 4
S °F 90 % 50.69 °F | 49.17 °F |52.93 grains/lb Dry Bulb Delta 23°F

L Sensible Heat Ratio 0.73 =

Airflow rh, Dry Air Mass Flow 131.2 Ib/min =
Entering sCFM: ¥ Entering Standard CFM: converts to 1,828 Condensation Rate 14.87 Ib/hr =1
500 ft 1750  ft/min Actual Dry Air Specific CFM for calculations hgs Water Vapor Enthalpy 1085.31 B



COLD COIL 45°F?

Meets Lennox Specs

Entering Air Cooling & Deht
Dry Bulb Rel. Humidity ¥ | WetBulb  DewPoint Absolute Humidity Sensible Cooling Btu/h 44261 =,
o °F 50 % 62.8 °F 55.13 °F |66.14 grains/lb Latent Dehumidifying Btu/h 16,134 =,
fi=Wol® Total Cooling Btu/h 60,395 =,
Leaving Air Tons Total Cooling  5.03 Tons
Dry Bulb Rel. Humidity ¥ | WetBulb  DewPoint Absolute Humidity ACFM; /Ton 363 f®/min 4
e °F 90 % 50.69 °F | 49.17 °F |52.93 grains/Ib Dry Bulb Delta 23°F
KA IEBTCR Sensible Heat Ratio 0.73 =
Airflow rha Dry Air Mass Flow 131.2 Ib/min =.
Entering sCFM: ¥ ‘ Entering Standard CFM: converts to 1,828 Condensation Rate 14.87 Ib/hr =
500 ft 1750 ft*/min Actual Dry Air Specific CFM for calculations hgs Water Vapor Enthalpy 1085.31 &
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COLD COIL 45°F?

Meets Lennox Specs

Entering Air

Dry Bulb Rel. Humidity v |
T 50 %

Cooling & Deht

Wet Bulb  Dew Point Absolute Humidity Sensible Cooling Btu/h 44,261 =/
62.8 °F 55.13 °F 166.14 grains/Ib Latent Dehumidifying Btu/h 16,134 =,

T=03367 &

Leaving Air
Dry Bulb 'Rel. Humjdity v
S °F 0 f %

T=511.67 °R

Ajrflow
|Altitude ¥ | | Enterifig SCFM: v |
500 ft 1760 ft/min

Total Cooling Btu/h 60,395 =
Tons Total Cooling 5.03 Tons

Wet Bulb Dew Point Absolute Humidity

ACFM, [Ton 363 ft/min 4
50.69 °F | 49.17 °F |52.93 grains/lb Dry Bulb Delta 23 °F
Sensible Heat Ratio 0.73

rha Dry Air Mass Flow 131.2 Ib/min

Entering Standard CFM: converts to 1,828 Condensation Rate 14.87 Ib/hr

I
~

1]

Actual Dry Air Specific CFM for calculations hgq Water Vapor Enthalpy 1085.31 Bi




COLD COIL 45°F?

Meets Lennox Specs

Entering Air Cooling & Deht

Dry Bulb Rel. Humidity ¥  WetBulb  Dew Point Absolute Humidity Sensible Cooling Btu/h 44261 =,
7 °F 50 % 62.8°F | 55.13 °F |66.14 grains/Ib Latent Dehumidifying Btu/h 16,134 =,
Siphili / Total Cooling Btu/h 60,395 =,

Leaving Air Tons Total Cooling  5.03 Tons

Dry Bulb Rel. Humpdity v . WetBulb  Dew Point Absolute Humidity ACFM, /Ton 363 ft¥/min 4
;5_2:;” w;:’ 90 % 50.69 °F | 49.17 °F [52.93 grains/lb Dry Bulb Delta 20 F

Sensible Heat Ratio 0.73 =!
rh, Dry Air Mass Flow 131.2 Ib/min =.

Enterifig sCFM. " Condensation Rate 14.87 Ib/hr =1

500 it hgs Water Vapor Enthalpy  1085.31 &
Egl:r?h:ir i Return air to

home the home




COLD COIL 45°F?

Meets Lennox Specs

Entering Air
Dry Bulb Rel. Humidity ¥ | Wet Bulb Dew Point Absolute Humidity
1D °F 50 % 62.8 °F 55.13 °F |66.14 grains/lb
T=03307 '
Leaving Air
Dry Bulb Rel. Humjdity ¥ | Wet Bulb Dew Point Absolute Humidity
52. °F 0 [ % 50.69 °F @ 49.17 °F 52.93 grains/lb
T=017.00 -
Ajrflow
[Altitude v | Enterifig sCFM v |
500 ft 1760 ftmin
Return air
from the
home

Cooling & Deht

Sensible Cooling Btu/h
Latent Dehumidifying Btu/h
Total Cooling Btu/h

Tons Total Cooling
aCFM, /Ton

Dry Bulb Delta
Sensible Heat Ratio

44261 =
16,134 =
60,395 =
5.03 Tons
363 ft*/min | 4
23 °F
0.73 =

rha Dry Air Mass Flow 131.2 Ib/min =

Condensation Rate

14.87 Ib/hr =

por Enthalpy

Return air to
i the home

1085.31 8




IDEAL MOISI KE CONTROL

In The Home |50%RH...Rain or Sk e and Fresh Air When Occupied!
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72°F Dew Point
Infiltration 7 Ibs./hour
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Ultra-Aire 10 Crm
75°F, 90%RH Fresh Air

72°F Dew Point

Infiltration 7 Ibs./hour 75°F, 50%RH, 55°F DP

[ ]

0-2(XCFM Exfiltration, 0-200 CFM
| == - .
0-100 CFM TFEE
Reduced § § § E
Infiltration F ===
————

v
Dehu removes

A/C removes

A 4 |bs/hr. moisture

A/C 4 Ibs e Dthmidiﬁer moisture
6 lbs. = 10 lbs./hr.
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72°F Dew Point

0-100 CFM
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=~ Whole House Dehu

Infiltration 7 Ibs./hour I |
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75°F, 50%RH, 55°F DP
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|
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6 Ibs/hr.

A/C 4 Ibs e Dthmidiﬁer moisture
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Proof of the Analysise Fixed Home in TX

Before After
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You Were Ahead of Your Time!

“| considered fresh air an enemy,
and closed with extreme care every
crevice in the room | inhabited.
Experience has convinced me of my
error. | am persuaded that no
common air from without is so
unwholesome as the air within a
closed room that has been breathed
and notf changed.”

Benjamin Franklin (18 Century)
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special needs without fear of over-sizing
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To cover all your bases:

» Size HVAC according to Manual J and Manual S fo 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
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IN Summary

To cover all your bases:

» Size HVAC according to Manual J and Manual S fo 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
condifions (70F and rainy) and to guarantee comfort in
partial loaa situations



