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Hello my name is....

e Performance Construction Manager,
Mitsubishi Electric Trane HVAC

* Former Director of Construction,
Habitat for Humanity of Catawba Valley

* Former Sustainable Building Specialist,
Habitat for Humanity International

e Licensed General Contractor
* HERS Rater
e EEBA Board Member




Performance Construction Team

Chad Gillespie, Senior Manager

Rob Howard, Southeast Regional Mgr
* Scott Simmons, Virginia
* David Paschall, Georgia

Mike Schaefer, Central

Kimberly Llewellyn, Southwest

Shawn LeMons, Colorado

Ken Johnson, California

Greg Davenport, Northwest




Performance Construction Priorities

e Comfort
* Individual room control
* Quiet operation

e Health

e Ductless (or less duct)
* Filtration

* Ventilation

* Dehumidification

* Efficiency
* Variable Refrigerant Flow
* Inverter compressor




Performance Construction Goals

* Energy code compliance

* ERI performance path
* HERS score

Zone1—2 52
Zone 3 51
Zone 4 54
Zone 5 55

Zone & 54

2 O] 5 INTERNATIONAL Zone 7 — 8 53
Energy Conservation




Performance Construction Goals e Lo tnen
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Performance Construction Process

* Design Ll l /1// S
PY DO the math! 000000000000000
e Build

* Quality installation

e Perform
* Commission
* Monitor
* Maintain




Changes impacting HVAC Design

* Energy Codes
* All new homes are tighter and better insulated
* Mechanical ventilation is now required
* How do we deal with ventilation loads?

* Load Profiles
* Peak Loads vs Partial Loads
* Sensible Heat Ratios
* Equipment Selection

* Climate
* |s the weather data in our energy models accurate?
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Good News: some things have not changed




Residential HVAC Design Process
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Low Load Homes

* High Performance Homes have extremely low
sensible loads (1000-1500 square feet/ton)

* Latent loads remain fairly constant

* Partial load runtime has increased

* HVAC equipment selection is more difficult
* Mechanical ventilation is now required

* How do we handle the ventilation load?

e Supplemental dehumidification may be
required




Issues With Oversizing

* What is the problem with oversized HVAC equipment?
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HVAC Design Without Borders

e Tear Down the Walls Block Load
(whole home) — — — —
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Designing with Ductless

* Room by room load calculation
* Creating comfort zones

 What about small bedrooms
and bathrooms?
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Ductless Options o

ONE-WAY ELECTRIC
CEILING CASSETTE COOLING & HEATING

FITS BETWEEN 16" JOISTS

Earn a $50 SPIFF
S for each MLZ included on
S~ an applicable job!

* Floor mount

* Wall mount
* Ceiling mount

» NOW available as a 1:1 connection

» Available capacities in kBtu/h: 9, 12, 18
» Built-in copdensate lift mechanism (21")
» Flexible air flow direction: left/right and up/down

» Four fan speeds plus Auto mode

For more please your local

e MR
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Air Distribution Strategies

e Exhaust fans (-)
* Transfer fans (+)
* Inline fans (+)

Tjernlund AireShare™ AS2 Transfer Fan
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Mechanical Ventilation

e Exhaust fans (-)

e Supply fans (+)
* ERV or HRV (+/-)

e MR
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Whole House Filtration

Contaminated supply air

v

* MERV 13 or HEPA
* 150-240 CFM Fan
e Supply and Return

Flow through
TFP collector
One year
replacement

Foil faced
insulated

cabinet -

Easily cleaned
and whisper quiet

HEPA filter lasts
up to three years

Clean, filtered indoor air

e MU
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Horizontal Ducted

* Low static (SEZ)
e Mid static (PEAD)




AIR HANDLER CEILING MOUNT - FLOORMOUNT - —— HORIZONTALDUCTED
%
PE————
SEZ 9-18
KJ 9-18
SVZ 12-18 g
MVZ12-36  PVA 1242 ot PCA 12-42 PEAD 12-42
WALL MOUNT
- | [ P | ~
HM 9-24 GL9-24 D 30-36 EF9-18 FH6-24 PKA 12-36
SINGLE-ZONE MULTI-ZONE BRANCH BOX

COOLING ONLY
STANDARDHP
HYPER-HEATING
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Wired and Wireless Controllers
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mylinkdrive.com

MITSUBISHI
ELECTRIC

COOLING & HEATING
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Now you have everything you need




Diamond System Builder

Indoor Units: 1/1to1
Capacity: 12 /6 to 12 (100.0%)
* Connectable capacity is not actual capacity.
Total Pipe Length: 329/650 feet
Correction Factors
Temperature: 097 1.00
Piping Length: 098 099
Defrosting: - 1.00
User Derate: 1.00 1.00
Total Derate: 095 099

Additional Refrigerant: 01 Ib
Total Refrigerant Amount: 2.7 |b

Conditions (°F)
Cooling

Indoor DB 75.0 Humidity 59.0% Indoor WB 64.9
QOutdoor DB 97.0

Heating
Indoor DB 70.0
Qutdoor DB 9.0 Humidity 50.0% Outdoor WB 6.9

|

MUZ-FH12NA

1/4 | 3/8

System 1

30.0ft (3)

MSZ-FH12NA

N/AT1

Pipe Dia. Liquid / Gas Mod_el Number Clg.Total (Sens.)
Pipe Length (Elbows) Group / Room / Tag Ref. Htg. Total
11.350 BTU/h (8.501 BTU/h)

13.521 BTU/h
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Diamond System Builder

Indoor Units: 3/2to3

Capacity: 30/15t0 30
* Connectable capacity is not actual capacity.
Total Pipe Length: 100.0 / 230.0 feet

Furthest Actual: 40.0 /1 82.0 feet
Furthest Equiv.: 40.0 7/ 82.0 feet
Correction Factors
Outdoor Unit Capacity: 1.00 1.00
Temperature: 097 099
Piping Length: 099 1.00
Defrosting: - 0.95
User Derate: 1.00 1.00
Total Derate: 096 054

Additional Refrigerant 00 Ib
Total Refrigerant Amount: 8.8 Ib

Conditions (°F)
Cooling

Indoor DB 75.0 Humidity 59.0% Indoor WB 64.9

Outdoor DB 95.0

Heating
Indoor DB 70.0

Outdoor DB 21.0 Humidity 72.8% Outdoor WB 19.3

MXZ-3C30NAHZ2-U1

Pipe Dia. Liquid / Gas Mi‘l?;””mbe’ Cig Total (Sens )
Pipe Length (Elbows) Group / Room / Tag Ref. -

SEZ-KD12NA4R1.TH

114 | 3/8
30.0ft(4) ==
N/A / 2 | Master Bedroom
14 1 %8 MSZ-FHO6NA
300ft(4)

N/A /37 Living Room

SEZ-KD12NA4R1.TH

1/4 | 3/8
400ft (4) e
N/A/ 4 | Second Floor

11,048 BTU/h (7,729 BTU/)
10,700 BTU/h

5.529 BTU/h (4,858 BTU/h)
5,444 BTU/h

10.947 BTU/h (7.687 BTU/)
10.680 BTU/h

e MR
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SEZ-KD12NA4R1.TH
-

N/A /2 / Master Bedroom

Comfort Zones

11,048 BTU/h (7,729 BTU/h)
10,700 BTU/h

9,929 BTU/h (4.858 BTU/h)

Main
. Recommend 1 ton
i M a I n LEVEI B szt horizontal ducted unit [\ B z1ctm
for master zone
master
12 2005 cim Master Zone B socrf
Eﬂiﬂcfrn Eﬁﬂtﬂm .
% mhall Heating 9815 | |mtoiet| wakin
dineRengRci P 20ctm Cooling 5510 | | 2tm
E15:-3(:'fn‘|
Rest of House e stairs " masterb B i
Heating 28201 :
mudhall Cooling 25002
7t en laund mc
E : /,H E [ E 150 cfm ﬁmﬂm E 30{::1 E 51cfm
Eﬁaﬁ_ﬁ!fn EQ&GH I|:||V|ntg Zc}ﬁnseag
L : eating
[Recommend 2.5 ton air handler | Cooling 3852
SVZ-KP30NA f
25,912 BTU/h (20,920 BTU/h) Recommend 1/2 ton /7 B 11 ofm
- uctless heat pump ol
L3N 30,913 BTU/h ductless heat
N/A / 1/ Great Room ’ for living zone MSZ-FHOENA

N/A /3 / Living Room

2,444 BTU/h



Comfort Zones

Upstai
* Second Floor e =
Upstairs Zone Total .
- . Bed 2 Zone
Recommend 1 ton horizontal > Heatina 10500 :
ducted unit for upstairs zone Cooling 8836 bedz Heating 3649
Cooling 3529
bath3
& sgm bess Bed 3 Zone
B 110¢tm Heating 3041
open upstairs study COO'Iﬂg 2753
E-’3I<:fm EC‘!GI’I'H
uﬁ:if"m batﬁ-ahrfm
Bed 4 Zone
(SEZKDIZNARILTH 10,947 BTUM (7,687 BTUIM) - Heating 3810
== 10,680 BTU/h B 6 m Cooling 2554
MN/A / 4 /| Second Floor
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/oned Comfort Solutions

e Customized comfort
* Healthy Indoor Air Quality

* Multiple points of filtration
* Mechanical ventilation

* Moisture management

* Controls integration

* Energy efficiency for lower
utility bills




Performance Builder Program

* Loyalty program for builders including:
* Training and technical assistance
Marketing support (case studies, spotlight videos)
Equipment discounts and rebates
Model home program
Extended warranty program




Performance Contractors Wanted

* We are seeking Performance Contractors ™~ WE BUILD BETTER
for design, installation, and commissioning
of Zoned Comfort Solutions in high
performance homes

* Our team will provide the training and
technical support to help you succeed

OOOOOOOOOOOOOO



What’s in it for builders?

* No ducts = no duct leakage + no duct testing
* Lower HERS scores

* Energy code compliance
* Certification goals

* Fewer call backs

* Happy customers




2019 Housing Innovation Awards

The Rudy Project | Hickory, NC | HabitatCatawbaValley.org Monroe Farmhouse | Monroe, GA | ImeryGroup
ExEhay neADY HvE

Imery Group - 4 Deltec Homes
ZERO =

Bluegate Horizon | Mills River, NC | DeltecHomes.com
ExERGY REAGY HOVE

ENERGY READY HOVE

— —-

‘We have absolutely se every da

| KEY FEATURI

ulated hoaders, R-26 el . . ~ : Walls: 246 24 drywall, 5.5 unfaced fiberglass
il foam, Tx4 furting Layout: 3bm, 3 bat, 15 ered on 266 plates; advanced framig R syl iyttt s vaiin g fber catment b
863 1Y 0s8 " s adding. e N siding; wall panels bullt in factory power
R wmid drywall, taped ¢ heathing, flashing, 1x4 ompleted: February 200 oo Vaulad sivinanit 5
eathing, architectural asg hoat: Gabie ook %” deywnl-tapad 58 sheathing, fasting Category: sustom for buyer oof: Vaulted asymmetrica v windows,
St R e b 3 seam metal 3t 24" 0.C, % plywood she: derlaymen

R  atic, 155" R-50 blown cellulose, 6* R-2) open-cell spray foam on rim bands F Aihc: Uy vauliad i i coll sy foart e
HERS Index: without PV 4 dubaitaad vatsroot walls, §° to 10" raised energy heets HERS Index: without PV dation: Sisb o o X ?
Annual Energy Costs: it Windows: Doub HERS Index: wihou i " concret-fled CM AmnualEnergy Costs « Windows: Doubl-pane,a Roerglass double-hung, U=0 g
$750 Py 13 der siab and on peri V $1,000; with ,

P . Ir Sealing: 144 ACH S
Annual Energy Cost Savings: (v Ale Sealiog Al Gkargy Eotte: « Windows: Triple-pane, argon-filled, low-e2, vinyl Annual Energy Cost Savings: Alr Sealing
typical new homes) without PV $300  * Ventilation: PV $1.250; with PV $100 Air Sealing: 2.69 ACH typicalnew hames) without
< without PV uctles 2 567 8 haadies, T GUtd66¢ £ With PV § . 17.45 SEER, 2 Indoor
Annuai Energy Savings: without PV HVAC:D s cld0F ai handie. | ol Annual Energy Cost Savings: (v n: ERV with I lon sensors on bath fans T HIPR 1748 SEER, 2 Ind
] ompressor; d without PV e ikl 554 Annual Energy Savings: without return grills in om
Savings in the First 30 Years: $12200  + Hot Water: Heat pump water heater, 3.3 EF, 50-gal., compact plumbing desigr o et oot ot v h 3,69 EF. 50-gal; push button recirculation pump,
100 B s o e e Savings in the First 30 Years:

Lighting: ED, mot g ety ' * Hot Water: Pr gal. heat pump water heater shares HVAC outdoor

Appliances: ENERGY STAR refrigerator, dishwasher, clothes humidifier. condenser, est ng with PEX piping AR refrigerator, dishwasher, clothes washer, and ceifing fan:

Solar: Solar ready Lighting: 90% LED, 10 s and timers

Water C i ense-labeled fixtures and toilets. Appliances: s dishwasher, celling fans, and bath fans. @ fixtures and toilets; gal. rain barrels

Energy Management System: Programmable thermostat

Solar: 8.2-kW PV system; inverter can disconnect from grid, battery

Other: 3-1t doors and hallways, | paint

radon vent, IBHS Fortified Home Bronze-level feature

1 Guard cab

ely controls mini-splits,
toring system

+ Water Conservation: WaterS

labeled fixtures

ought-resistant landscaping,

, mes.com Other: No-step entries, sreen Seal-
Energy Management System: Intemet connected appliances, F PV tracking labeled carpet, KCMA-certified cabinetry, Green Guard-labeled fioring
- Widet doors, 280 Ueshokds n Bathroom, Kow-to-no VO products -
e e e e R o 6 DO 10 Wi i ou
ENERGY | e Shetror s W I ooy & oo DO S gy ety o ENERGY | Rancuni iy o oot/ i
U3, Gopariren o0 8 Enorgy Efficioncy  scan the GR cod V%, Goparirrn o
= NERGY | 5o Simor byt e i e St s




Thank you!

Rob Howard, Regional Manager, Performance Construction
rhoward@hvac.mea.com

Save the dates for next year:

S W W —
@ 116H PERFORMANCE
HOME SUMMIT 2020
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