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Base Efficiency - Minimum Requirements
Assembly

HUD 2023 ENERGY STAR MH v3 ZERH 
MH v1

EVT 3.0
Single-wide Double-wide Single-wide Double-Wide

Walls R-19 R-21 R-21 R-32 (min R-12ci)

Floor R-22 R-30 R-33 R-38 or R30+5ci

Ceiling R-22 R-38 R-38 R-60 (R-49 slope)

Windows U-0.35 U-0.30 U-0.30 U-0.21

Doors U-0.40 U-0.40 U-0.30 NR

Air leakage Visual inspection 1 ACH50

Heating & Cooling NR (Federal minimum standard) ENERGY STAR

Water heating NR (Federal minimum standard) ENERGY STAR

Ventilation Any, with min cfm/w Balanced (QPL)

Thermostat Manual Programmable

Duct Leakage
*4 CFM25/100sf 

(not tested)
*10% tested

*Tested, and in fully 
conditioned space

Duct Insulation NR
Floor cavity: enclosed by insulation

All other spaces: R-8
NR in conditioned space

Lighting NR (Federal minimum standard) ENERGY STAR

Appliances NR (Federal minimum standard) ENERGY STAR

Additional EE points 0 0 10 18 n/a
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VT Residential Building Energy Standards 2020



Additional Efficiency Requirements
Points

ENERGY STAR MH v3 ZERH MH v1 Target

Double-wide All All

Mandatory Requirements CZ 3 Fuel heat All-electric Fuel heat All-electric All-electric

All requirements in Exhibit 1. 2.0 X X X X X

Optional Envelope 

Improvements

Coefficient of heat transmission (Uo) ≤ 0.049. 4.5 X X X X

Optional Heating and Cooling Equipment

Heat pump ≥ 7.5 HSPF2 / 14.3 SEER2 17.0 X X

Gas / propane Furnace ≥ 90 AFUE 5.5 X X

Gas / propane Furnace ≥ 95 AFUE 7.5

Gas / Propane Furnace ≥ 96 AFUE 8.5

Optional Water Heater 

Equipment

Gas / Propane WH ≥ 0.93 UEF. 0.5

HPWH ≥ 2.20 UEF
Electric resistance primary space heating

1.5

HPWH ≥ 3.30 UEF 1.5 X

HPWH ≥ 2.20 UEF
All other primary space heating

7.5 X

HPWH ≥ 3.30 UEF 9.0 X
Optional Lighting, Appliances, & Water Fixtures

LED lighting in all permanent fixtures 0.5 X X

Bathroom faucets ≤1.5 gpm, showerheads ≤2.0 gpm 0.5 X X

ENERGY STAR certified refrigerator and dishwasher. 0.5 X X

ENERGY STAR certified clothes washer. 0.5 X X

Points Total 12 10 19.5 19 34.5

Points Required 10 18



Modeling Assumptions w Points (fuel heat baseline)

Assembly
HUD 2023 ENERGY STAR v3 ZERHv1 ZERHv1 (Target) EVT 3.0 (ZEM)

Single Double Single Double All All All

Walls R-19 R-21 R-21+R-3 ci R-20+R-12 ci

Floor R-22 R-30 R-33 R-38

Ceiling R-22 R-38 R-44 R-60

Windows U-0.35 U-0.30 U-0.25 U-0.21

Doors U-0.40 (R-2.5) U-0.30 (R-3)

Air leakage 8 ACH50 4 ACH50 3 ACH50 1 ACH50

Heating Propane furnace (80%) Propane furnace (90%) ASHP (8.8 HSPF2)

Cooling Central Air (13.4 SEER2) ASHP (16.2 SEER2)

Ventilation Exhaust (2.8 cfm/w) HRV (87% SRE)

Hot Water Propane Tank (0.56 UEF) HPWH (2.2 UEF) HPWH (3.3 UEF)

Thermostat Manual Programmable

Duct Leakage 4 CFM25/100sf Conditioned space

Duct Insulation Surrounded by floor insulation, R-8 cross-over duct

Lighting 100% CFL 100% LED

Appliances Federal Minimum ENERGY STAR



Modeling Assumptions w Points (electric heat baseline)

Assembly
HUD 2023 ENERGY STAR v3 ZERHv1 ZERHv1-(Target) EVT 3.0 (ZEM)

Single Double Single Double All All All

Walls R-19 R-21 R-21+R-3 ci R-21 R-21+R-3 ci R-20+R-12 ci

Floor R-22 R-30 R-33 R-38

Ceiling R-22 R-38 R-44 R-38 R-44 R-60

Windows U-0.35 U-0.30 U-0.25 U-0.30 U-0.25 U-0.21

Doors U-0.40 (R-2.5) U-0.30 (R-3.3)

Air leakage 8 ACH50 4 ACH50 3 ACH50 1 ACH50

Heating Electric furnace (100%) ASHP (7.5 HSPF2) ASHP (8.8 HSPF2)

Cooling Central Air (13.4 SEER2) ASHP (14.3 SEER2) ASHP (16.2 SEER2)

Ventilation Exhaust (2.8 cfm/w) HRV (87% SRE)

Hot Water Tank (0.92 UEF) HPWH (2.2 UEF) Tank (0.92 UEF) HPWH (3.3 UEF)

Thermostat Manual Programmable

Duct Leakage 4 CFM25/100sf Conditioned space

Duct Insulation Surrounded by floor insulation, R-8 cross-over duct

Lighting 100% CFL 100% LED 100% CFL 100% LED

Appliances Federal Minimum ENERGY STAR Federal Minimum ENERGY STAR



ZEM ZERH Comparison (All Electric)

Assembly
ZERHv1-(Target) EVT 3.0 (ZEM)

All All

Walls R-21+R-3 ci R-20+R-12 ci

Floor R-33 R-38

Ceiling R-44 R-60

Windows U-0.25 U-0.21

Doors U-0.30 (R-3.3)

Air leakage 3 ACH50 1 ACH50

Heating ASHP (8.8 HSPF2)

Cooling ASHP (16.2 SEER2)

Ventilation HRV (87% SRE)

Hot Water HPWH (3.3 UEF)

Thermostat Programmable

Duct Leakage 4 CFM25/100sf Inside conditioned space

Duct Insulation Surrounded by floor insulation, R-8 cross-over duct

Lighting 100% LED

Appliances ENERGY STAR



Example of DOE
ZERH Technical
Requirements



Example of DOE
ZERH Technical
Requirements



Example of DOE
ZERH Technical
Requirements
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Modeled Annual Energy Consumption

*Assumptions:  3,412 Btu/kWh (electricity); 91,452 Btu/gal (propane)
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Modeled Annual Energy Costs

*Assumptions:  $0.18/kWh (electricity); $3.00/gal (propane)
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Costs

65,850$       Ascend Ideal 40 x 26'-8" 3BED 2BATH (948)

7,303$         Options

4,983$         Misc Charges

12,000$       Foundation

4,000$         Freight

10,000$       Installation

5,000$         Skirting

21,000$       Solar PV (7kW)

6,000$         Fridge, Dishwasher, Induction oven/range, range hood, Washer/Dryer

15,000$       EE upgrades (heat pump, ERV, HPWH)

151,136$      
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