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WHAT WE'LL COVER...

= Design is required by...

= Common challenges

® The variables that matter

= Reports for Wrightsoft & Elite

® Manual-S basics

= Start-to-finish equipment selection example

®= Demo of a Manual-S spreadsheet tool

WHO REQUIRES LOAD CALCULATIONS?

= Required by Programs
= ENERGY STAR Version 3
= LEED for Homes ‘
= Utility Rebates LEEb“

= Required by Building Code!
= 2006, 2009, 2012 IECC

" Many programs require 3
party review.

e




 COMMON CHALLENGES

® Tracking down the information in reports.
(Elite_Software 'Fli' wrightsoft’
= Some variables don’t show up on the reports.

= Sometimes things just look funny on the reports.
“What does that meang”

VARIABLES THAT MATTER

Design conditions

Envelope details

Ductwork specifications

Internal Loads

Infiltration

Ventilation




DESIGN CONDITIONS (OUTDOOR)

Table 1A
Outdoor Design Conditions for the United States
Location Elevation | Latitude |  Winter Summer
Feet Heating Cooling | Colncident | Deslgn Design Deslgn Dally
North 9% 1% Wet Bulb Gralns Gralns Grains | Range
Dry Bulb | Dry Bulb 55% AH 50% RH 45% RH (DR)
Texas
Ablleng AP 1780 32 22 a7 k| 2 ) 15 M
Alice AP 178 27 34 o8 m 50 M
Amarillo AP 3604 35 12 94 B8 17 =10 4 H
Austin AP 597 30 30 96 T4 29 35 M
Bay City 45 2 a3 94 77 59 66 72 M
Beaumant 16 0 32 ] ] 81 B8 | T4 W
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Figure 3-2

Manual J bulls eye for cooling:

® 75°F drybulb
= 50% relative humidity

Manual J bulls eye for heating:

a 70°F drybulb
® Relative humidity shall ot




ENVELOPE DETAILS

Walls/Doors

= Sqft, U-value, @

# of Types

Windows

= Sqft, Orientation, Overhangs,
U-value & SHGC

Floors/Ceilings _
= Sqft, U-value, # of Types é

Orientation

DUCTWORK SPECIFICATIONS

® |nputs
= Location (temperature of that space)
= Sqft surface area (default values are commonly used)
= Leakage (uses tables, not CFM@25pa)
® Insulation levels
= Supply discharge temp (heating)
= Unfortunately, these inputs don’t show up in the
reports. Reports only show the resulting duct loads.




‘ EVALUATING DUCT LOADS

[ Summary of Default Duct Load Tables -‘

- SR — - — - ]
':ocalicm Supply Sysl-m Geom.lry ! Return Sys‘lem Eeomulry Table Number ]

Unvented attic o alllc knee wall | Radial with outlels In center of rooms. } Hamal 400 CFM per mlum returns

space above 16A ceiling (150 °F | o close 10 8 10 alr handier. 7AvR7 ‘
atlic when OAT = 85 °F). Tlunk and branch with outlets in cen- | Trunk and branch, 400 CFM por rotum, AT |
— —-— ter of rooms. relurns close lo air handler. _ A |
Vented atiic or attic knee wall Radial with oullals in ::emel of rooms.  Radial, 400 CFM per relum, natums 7B-R
space above 16B ceiling (130°Ff . | close to air handler. . ) I
altic when OAT = 95 °F). Trunk and branch with outlets in cen- | Trunk and branch, 400 CFM per return, 78T |
ter of rooms. _._returns close to air handler. N

Radial with nuliels in center of rooms. | Single ceiling return close to air - I
| handler. i TA-AE |
| | Radial with outlots in center of mmn—m)m alr handler, return in closet
Grille at floor of cannnbmd spaoe. . !
relurn_riser o atlic ait b

| Radial, 400 CFM péer relurn, returns

Trunk and branch with outlets in cen-
ter of r

Radial with outlets in center of

Vented attic or atlic knee wall

space above 16C ceiling (120 °F | rooms. close to air handler. |
allic when OAT = 95 °F). Trunk and branch with cutlets incen- | Trunk and branch, 400 CFM per return, | 0eT
| . ter of rooms. | returns close to air handler, B
‘ Vented attic or attic knee wall Radial with outlets in center of | Radial, 400 CFM per return, raturns r 7D-R
| space above 16D ceiling (110 °F | rooms. . - close fo air handler. | N )
atlic when QAT = 95 °F). Trunk and branch with oullels in cen- | Trunk and branch, 400 CFM per retumn, 70T 1
. ter of rooms. - | retumns close to air handler. |
‘ Vented alllc or attic knee wall o Radial with outlets in center of rooms. | Radial, 400 CFM per return, returns 7E-R
space above 16E ceiilng (105 °F close 1o air handler, - |
attic when OAT = 85 °F). | Trunk and branch with outlets in cen- | Trunk and branch, 400 GFM per return, 7ET
I ter of rooms. relurns close 1o air handler.

EVALUATING DUCT LOADS

Table 7C-AE - Trunk and Branch Supply System in 18{
Anlen:mhummrs-bmrﬁt“!(lmanng)anﬂﬂmﬂwﬁh u(mwa) "Supply loeation H
o e e el 8 COmbines these

Base Case Heal Loss Factor (BHLF) Base Case Senaible Ga)

bt s variables to generate

a multiplier that is
: applied to the surface

area.

[ Teakage Comeclion [LCFI for Heat Lozz |
T = Ambient Temp
100 |
L2 = R-value
Default Duct Wall Surface Area (SqFt) oy
1008 SqFt 1500 l’lm“wz‘::oo TN - 3660 SaFt \. Leakage Rate
Suj Return | Suj Return | Supply | Retwm Suggly Retum | Supply [ Return

189 s 27 T 361 B it Fii] 12

See Sections B-8 and 23-6 for |nstruction for determing the floor area look. I \. ACtual SurfaCe Area

e e e g A A o A, = This Multiplier x Envelope
:-ﬁ:n’:iy:ﬂm:‘n I:-:Eﬁs‘qﬂmmwlys« and 19 Saft on retum side.
Load = Duct Load

:
:




DUCT LEAKAGE

® Here’s how Manual-J terminology lines up with duct
testing standard of c¢fm,5/100 sqft of conditioned
floor area (based on trunk & branch system in attic — Table 7B-T)

= Extreme = ~1.8%
* Notable = ~3.3%
" Average = ~4.7%
= Partially = ~9.4%
" Unsealed = ~13.8%

INTERNAL LOADS

" # of people (230 sensible / 200 latent)
= Appliances

= Kitchens are a must. Others are optional.

= Some code officals require laundry room loads.

= Other loads
" Plants
= Electronics

" Fic.




INFILTRATION

Manual-J has ACH charts in 1000 sqft increments.
Example of Single Story Residence - 2001-3000 sqft

Construction Quality ACH Heating ACH Cooling

Tight A1 .06
Semi-Tight 22 1
Average .32 .16
Semi-Loose .49 .25
Loose .66 .34

The most accurate method is based on blower door testing.
Use target ACH50 from code to back into blower door #.

VENTILATION

" Type
= None
= Qutdoor Air
® HRV (efficiency)

® ERV (efficiency)

] \
= Ventilating Dehumidifier ‘

= CFM
®* Base on ASHRAE 62.2




Design Temps

Envelope Details
Orientation
Ductwork Details

Note that all duct characteristics
do not show up on reports.

Infiltration

Ventilation
Note that type & efficiency does
not show up on reports.

Appliance Loads

Project Report
Miscellaneous Report

Total Building Summary Loads
System Summary Loads

Project Report — Frond Door Orientation
Building Rotation General Overview
Detailed Room Loads — Window Orientation

Loads & duct location show in:
Miscellaneous Report

Miscellaneous Report
Total Building Summary Loads
System Summary Loads

Miscellaneous Report
Total Building Summary Loads
System Summary Loads

Total Building Summary Loads
System Summary Loads

WHERE TO FIND THE INFORMATION

Short Form

Building Analysis
Component Constructions
Project Summary

AED Assessment

Component Constructions
Right-J Worksheet

Multiple Orientations Report
Component Constructions
(Use window directions)

Loads show in:
Building Analysis
Project Summary
Right-J Worksheet

Building Analysis
Component Constructions
Project Summary

Loads show in:

Load Short Form (“Other Equip. Loads”)
Building Analysis

Project Summary

Right-J Worksheet

Reports to Request

Project Report
Total Building Summary Loads
Miscellaneous Report

‘ WHERE TO FIND THE INFORMATION

_ Elite Load Reports Wrightsoft Load Reports

Component Constructions
Project Summary
Right-J Worksheet




DESIGN TEMPS

Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Im’:.l
Gales-Plus - Ir & Mrs. Smil?J‘
North Venice, FL 34275 Page 2|
Design Data
Reference City: Sarasota, Florida
Building Orientation: Front door faces South
Daily Temperature Range: Medium
Latitude: 27 Degrees
Elevation: 26 ft.
Altitude Factor: 0.999
Elevation Sensible Adj. Factor: 1.000
Elevation Total Adj. Factor: 1.000
Elevation Heating Adj. Factor: 1.000
Elevation Heating Adj. Factor: 1.000
QOutdoor Outdoor Qutdoor Indoor Indoor Grains
Dry Bulb Wet Bulb Rel.Hum Rel.Hum Dry Bulb |Difference
Winter: 42 39.4 80% n/a 70 n/a
Summer: 92 7 51% 50% 75 51
Location: Indoo Heating Cooling
Example City, XX Indoor temperature (°F) 70 75
Elevation: 77 ft DestrrTo=tf i
; .‘ Relative humidity (%) 30 50
Outdoor: Heating Cooling Moisture difference (gr/lb) 30.6 403
Drybulb (°F) -13 99 Infiltration:
TanyTaTge T = =TT ) Method Simplified
Wetbulb (°F) - 7 Construction quality Average
Wind speed (mph) 15.0 75 Fireplaces 1 (Tight)

ENVELOPE DETAILS

Component Area
Description Quan
1A-cb-o0: Glazing-Single pane, operable window, clear, 115.4

metal frame with break, outdoor insect screen with
50% coverage, white or reflective color drapes with
tight weave with 50% coverage, u-value 1.08, SHGC
0.75
1A-cb-d: Glazing-Single pane, sliding glass door, clear, 80.4
metal frame with break, outdoor insect screen with
100% coverage, u-value 1.08, SHGC 0.75

Construction descriptions Or Area U-value InsulR Htg HTM Loss CIgHTM  Gain
e Btuh/ft*-°F fe-°F/Btuh Biuh/m* Btuh Btuh/t* Btuh

Walls
12E-Osw: Frm wall, wd ext, 1/2" wood shth, r-19 cav ins, 1/2" gypsum  n 184 0.068 19.0 5.64 1038 214 393
board int fnsh, 2"x6" wood frm e 275 0.068 19.0 5.64 1550 214 586
s 214 0.068 19.0 5.64 1208 214 457
w 221 0.068 19.0 5.64 1245 214 471

o

893 0.068 19.0 5.64 5042 214 1907




ORIENTATIONS

| Design Data
Reference City: Sarasota, Florida
Building Orientation: Front door faces Southwest
Daily Temperature Range: Medium
Latitude: 27 Degrees
Elevation: 26 ft.
Altitude Factor: 0.999
Qutdoor Qutdoor Qutdoor Indoor Indoer Grains
Dry Bulb  Wet Bulb Rel.Hum Rel.Hum Dry Bulb Difference
Winter: 42 394 ni/a ni/a 70 n/a
Summer: 92 77 51% 45% 75 58
North Northeast East Southeast South Southwest West Northwest
Sensible Load (Btuh) 12735 13206 11484 12846 11154 11581 11449 12964
Latent Load (Btuh) 2543 2591 2525 2543 2517 2525 2523 2586
Total Load (Btuh) 15278 15797 14009 15389 13671 14107 13972 15549
Heating AVF (cfm) 542 564 488 547 473 492 486 554
Cooling AVF (cfm) 542 564 488 547 473 492 486 554

DUCTWORK

Component Area Sen Lat Sen Total
Description Quan Loss Gain Gain Gain
| Ductwork: . 4,747 569 4,899 5,468 H
[Duct Load Factor Scenarios for System 1 |
‘ Attic Duct Duct Surface From
No. Type Description Location Ceiling Leakage Insulation Area [TIMDD
1 Supply Closed Crawl A - 0.12 8 189 No
1 Retum Closed Crawl A - 0.24 8 35 No

Cooling
Component Btuh/ft* Btuh % of load o
Walls 21 1907 13.4
Glazing 24.2 4009 28.1
Doors 14.2 298 2.1
Ceilings 1.7 1171 8.2
Floors 0.9 649 45
Infiltration 0.9 988 6.9
Ducts 3021 21.2 cazng P
Ventilation 579 41
Internal gains 1660 11.6
Blower 0 0
Adjustments 0
Total 14283 100.0 el o




INPUTS FOR DUCTS

all data is in reports)

Duct Loads for Rooml. __‘ o] B System 1 Duct Load Factors - Scenario 1 of 5 =
Supely T System 1 Duct Properties Sunnly Aot
Location Location B eeETs (i I T a—
|Condiioned space =l

Attic Ceiling Type: 168 ~|[1e8 -
Floof material Flool colar Roof material Floo color ) 3 3
& e o e Duct Leakage Rate: X | |
(e} o} o} o} Duct Insulation R-Value: 6 ~|fs |
‘g d s g Duct Surface Area: 369 EES E
) ‘ol
~ r o r Update SA from [TMDD:  [No ~| [No -
Canfiguration Configuration Results 5 3 = T e

ystem ercent ol lanual

[Facial. perimeter cutets =] || [adal E3| Duct Load Total Load Override

Sealing [Average ] InsulR {#-F/Bluh

Heating dschaige
air temperature 100

Seaing [average | InsuR [60 fRFBLA

Ambient temperalure Suface area Ambient temperature Surface area
Heat (70 1°F a5 1w Heat [[70 |°F (s e
Cool 75 1°F Coo [[75 1°F

Resuls
Descipton [Buppky Condlcred spac, . pineler oulls. Sciage seai, 16

Retum: Conditioned space. radial, average sealing,

o

Heal
loss

Latert

e D 1Buwh

Sensible
| i T Y B

Refiesh
a0 fis -

e
—

Sensible Loss:
Sensible Gain:
Latent Gain:

Multiple Duct S cenarios (Optional)

If the ducts in this system are in more than one location or have other
properties that differ, you can change the Duct Scenatio Number below
and enter "Duct Properties” data for additional scenarios (up to 5 total).

Duct Scenario No: [1 v|  Desc.: [Main -
L» | BE Supply Return

Total Duct Suiface Arca for System1:  [368  -|[137 |
Scenario 1 Percentage: 100z | [ioox -]

oK Cancel

INFILTRATION

Winter
0.310
65

0.310
12,535
3,886
X 0.0167

65

Infiltration Specified:

Infiltration Actual:

Above Grade Volume: X

Total Building Infiltration:

Summer
0.160
33

0.160
12,535
2,006
X 0.0167
33

AC/hr
CFM

AC/hr
Cu.ft.
Cu.ft./hr

AC/hr
CFM

AC/hr
Cu.ft.
Cu.ft./hr

X

CFM CFM

Design Conditions
Location: Indoor: Heating Cooling
Example City, XX Indoor temperature( F) 70 75
Elevation: 77 ft Design TD (°F, 24
Latitude: 33°N Relative humidity (%) 30 50
Outdoor: Heating Cooling Moisture difference (gr/lb) 30.6 40.3
Drybulb (°F) -13 99 Infiltration:
Dailyrange (°F) - 10 Method Simplified
Wetbulb (°F) - 77 Construction quality Average
Wind speed (mph) 15.0 7.5 Fireplaces 1 (Tight)




VENTILATION

Infiltration: Winter CFM: 65, Summer CFM: 33 1,993 1,166 625 1,791
Ventilation: Winter CFM: 0, Summer CFM: 0 0 0 0 0

Cooling

Component Btuh/ft* Btuh % of load I
Walls 2.1 1907 134
Glazing 242 4009 28.1
Doors 14.2 298 2.1
Ceilings 1.7 1171 8.2
Floors 0.9 649 4.5
Infiltration 0.9 988 6.9
Brrets 302+ 21.2 sang
Ventilation 579 I 4.1
TG00 11.6
Blower 0 0
Adjustments Q
Total 14283 100.0

INPUTS FOR VENTILATION oot s repotg

] i Infiltration: |u—j |u—;
OUtdoor Alr Yentilation: ,l]_j ,l]_j

= Via Location Exhaust o o
] Do Heat Recovery: ,rj ,rj
H RV/E RV Heat Recovery SER: ,Tj ,Tj

» Efficiency

Central Vent System Details for Entire House ==
= Dehumidifier Heating Cooling
- [Vertatng dshumtarer <]
Recovery effectiveness
= Dry bUIb temp Sensible (SER) [50 % [0
Latent (LER) [ 50 % [ o =%
| | Humidity Ratio Leaving air state
Dry bulb temperature [T G
Humidity ratio [T122 gmo [847 oo

Help ‘ OK Cancel ‘




APPLIANCES & PEOPLE

‘ Component Area Sen Lat Sen Total
Description Quan Loss Gain Gain Gain
People: 4 800 920 1,720
Equipment: 1,200 1,200 2,400
Lighting: 0 0 0
1| Room name Dining Kitchen
2| Exposed wall 120 ft 235 ft
3| Room height 100 ft heat/cool 100 ft heat/cool
4| Room dimensions 120 x 135 ft 10.0 5 ft
5| Roomarea 1620 ft* 1350 ft*
Ty Construction U-value | or HTM Area  (ft2) Load Area  (ft?) Load
number (Bt uh/ft-°F (Btuh/ft?) or perimeter  (ft) (Btuh) or perimeter (ft) (Btuh)
Heat | Cool Gross NIP/S Heat Cool Gross NIP/S Heat | Cool
13| Internal gains: Occupants @ 230 0 0 1 230
Appliances/other 0 1200
[Building Loads
Total Heating Required Including Ventilation Air: 26,307 Btuh 26.307 MBH
Total Sensible Gain: 19,568 Btuh 84 %
Total Latent Gain: 3,735 Btuh 16 %
Total Cooling Required Including Ventilation Air: 23,303 Btuh 1.94 Tons (Based On Sensible + Latent)
ROOM NAME Area Htg load Clg load Htg AVF Clg AVF
(ft2) (Btuh) (Btuh) (cfm) (cfm)
Entire House 704 25599 13704 587 587
Other equip loads 2003 579
Equip. @ 1.04 RSM 14854
Latent cooling 2596
TOTALS 704 27602 17450 587 587




ENCAPSULATED ATTICS (wrightsoty

Construction descriptions Or Area [ U-alue WYnsulR Htg HTM Loss ClgHTM  Gain
L Btuh/e-"F -~ FiBun Btuh/me Btuh Btuh/me Btun

Ceilings

16X19-0md: Attic ceiling, mtl roof mat, r-20 roof ins, 1/2" gypsum board 704 0.408 19.0 470 3308 21 1488

int fnsh

® This is indicating the U-value of a ceiling below an
encapsulated attic. The Clg HTM represents an attic
temp of 85°.

= As the R-value of foam changes, the HTM’s will
change, but the U-value will not.

MANUAL-S

" Provides a process of
properly selecting

\ Residential

Equipment Selection

equipment

= Currently being re-written
by ACCA




MANUAL-S SELECTION BASICS

® Heating Only Systems
= Pick a unit that will meet the heating load.
= 140% max for furnaces
= Air Conditioner or Heat Pump
= Select based on cooling capacity
" Max 115% (125% in cold climates)

= Both the sensible and latent loads must be

satisfied by the selected equipment.

PROCESS OVERVIEW

®* Determine sensible & latent loads of house
= Divide total load by 12,000 to get you started

" Look up “detailed capacity chart” of condenser and
find the size that you believe may satisfy the load.

® |nterpolate capacity data based on your
outdoor /indoor conditions and the altitude.

® Ensure it doesn’t exceed the Manual-S sizing limits.




REQUIRED DATA SUMMARY

Manual-J Loads (reports)

Outdoor Design Conditions (City, State)
Indoor Cooling Design Conditions (75/50)
Estimated CFM for Cooling

DETAILED COOLING CAPACITIES

EVAPORATOR CONDENSER ENTERING AIR TEMPERATURES d
AIR 75 85 95 105
Capacity Total Capacity Total Capacity Total Capacity
MBtuht Sys- MBtuht Sys- MBtuht Sys- MBtuht
CFM EWB tem tem tem
Total Setns K\f’* Total Sens K!V* Total Setns K!V* Total Se*ns
25HPA524/\30 Outdoor Section With FX4CNF030 Indoor Section
72 28.21 14.49 1.47 26.92 13.99 1.65 25.57 13.46 1.85 2413 12.92
67 25.60 17.78 1.46 2441 17.26 1.64 23.15 16.72 1.84 21.81 16.16
700 63 28.74 17.18 1.46 22.61 16.65 1.64 21.42 16.11 1.84 20.16 15.53
62 23.27 21.07 1.46 2217 20.52 1.64 21.02 19.95 1.84 19.80 19.32
57 2241 22.41 1.46 21.53 21.53 1.64 20.61 20.61 1.83 19.62 19.62
72 28.81 15.19 1.49 27.47 14.68 1.67 42@%__]4&‘ 1.87 24.57 13.59
67 26.16 18.90 1.49 2491 18.37 1.67 23.60 17.82/> 1.87 22.21 17.25
800 53 24.26 16.23 748 23.08 17.60 7.66 % 21.64 17.14 766 W 2053 | 1655 |
62 23.82 22.56 1.48 22.69 21.98 1.66 21.53 21.32 1.86 20.39 20.39
57 28.35 23.35 1.48 22.42 22.42 1.66 21.44 21.44 1.86 20.39 20.39

23.60 - 17.82 = 5.78 —>Latent Capacity = 5,780 btu's? |

Remember to deduct sensible capacity if EDB < 80° 05|
835 btu/1000cfm/degree in this case




80 °@ 50% RH = ~66.7° WB y ENTHALPY BIU/LB

A

7

75 °@ 50% RH = ~62.6° WB

COOLING CAPACITY FOOTNOTES

= Often times, these charts are based on a fixed

EDB temp. In the previous chart, for instance, it
was 80°F.

= |f your EDB temp is different, you need to
adjust the capacities listed in these charts.
= Sometimes, another chart will provide multipliers.

= Sometimes, it will give you a BTU/degree
adjustment figure (add or subtract as needed).




 EXAMPLE PROJECT

= One system down, Furnace with A/C

= One system up, Heat pump

ele ot

INTRODUCTION TO THE SPEEDSHEET




INTRODUCTION TO THE SPEEDSHEET

2 p— — w— — —
& [ GurDe per Cnan | (_ 0% Reeturm Al Tots! Sensioie Tatent
cFM SHR
7 n DB per Ghart (Fwb) BTUH BTUH BTUH
= A < <
s |3 Capacity ffom WFG table #DIVIO!
&
E = Modified for Design DB #DIVIO!
7
T ] 1 ]
N 2 Capacity from WFG table o o #DIVID! #DIVIO! #DIVID
1 | Moaffied for Design DB #DIvI0! #DIVI0! #DIVI0!
2 Capacity from WFG table b 1 ] #DIVID!
g
g = Modified for Design DB #DIVIO!
4
5 Output from this chart 63 [ eovee | eovee | wowoe [ sowe
o
= — — S— —
7 [T ousperChan | (o Retum Al Tot! Sensiole Tatent
cFM SHR
3 n DB per Ghart (Fwb) BTUH BTUH BTUH
o < <
9 Capacity ffom WFG table #DIVIO!
&
) = Modified for Design DB #DIVIO!
1 Capaciy from HFG {able #DIVI0! HOIVI0! #DIVI0!
B 63 #DIVIO!
2 Moaffied for Design DB #DIvI0! #DIVI0! #DIVI0!
2 Capacity from WFG table 1 ] #DIVID!
g
= Modified for Design DB #DIVIO!
5
6 Output from this chart 63 [ e | eovoe [ sowo [ sowie
7
s B Retum AIr Total Sensible Latent
) cFM SHR
9 | (Fwp) BTUH BTUH BTUH
=1
o ) Interpolated Equipment Capacity #DIVIO! #DIVID! #DIvi0!
1 B Excess Latent Capacity Calculation 83 #DIvI0! #DIVIO! “OVI0!
2 B Capacty @ Design Conditions #DIvI0! 200! #DIi0!
N’ Equipment Capacity as a % of Design | [ wove | sove | sowor |
5 [ cim [ RetumAirWE [TotalCapacity | Sensible | Latent | SHR |
COOLING CAPACITY AT DESIGN C
6 | 63 | wvo [ wwve | wve | sove |
7

Questions & Answers

Isaac Savage, CEM
Training Development Director
Training@HomeEnergyPartners.com



https://homeenergypartners.com
https://homeenergypartners.com

