
 
P:\Shared\WEB DOCUMENTS\Energy Analysis Documents\FORM 2 - 2019 RCO Energy Analysis Prescriptive Option 1101-1104.doc Page 1 of 4 

 

Montgomery County Building Regulations 

FORM 2:  2019 RESIDENTIAL CODE OF OHIO 
SECTIONS 1101 THROUGH 1104 SUMMARY 

Based upon 2019 RCO, Sections 1101-1104, and the 2018 International Energy Conservation Code 

Job address __________________________________________________________________________   Date ______________ 

Applicants Name (please print)_________________________________________________Phone No.______________________ 

 

Building Envelope Requirements 

Zone 
for 

Mont. 
Co. 

Maximum Minimum Insulation R-Value 
Window and 
Glass Door 
U-Factor 

Skylight 
Glazing 
U-Factor 

Ceiling 
8
 

Wood 
Frame Wall 

Mass 

Wall
4
 

Floor
7
 

Basement 

Wall 
5, 6

 

Slab 

Perimeter
3
 

Crawlspace 

Wall 
2, 5

 

5 .35 .55 R-49 
R-20 or 

R-13 + 5
1
 

R-13/17 R-30 R-10 / 13 R-10 / 15 R-10 / 13 

Thermally Isolated Sunrooms (greater than 40% glazing).
10,11

 

5 .50 .75 R-24 R-13 R-13 R-30 R-10 / 13 R-10 / 15 R-10 / 13 

 
Foot Notes: 
1. Exterior wall R-value includes insulation in wall and exterior continuous sheathing. “13+5” means R-13 cavity insulation plus R-

5 insulated sheathing. Where Section 1102.1.2 requires continuous insulation on exterior walls and structural sheathing covers 
40 percent or less of the gross area of all exterior walls, the required continuous insulation R-value shall be permitted to be 
reduced by an amount necessary, but not more than R-3, to result in a consistent total sheathing thickness on areas of the 
walls covered by structural sheathing.  

2. Per 1102.2.11: As an alternative to insulating floors over crawl spaces, crawl space walls shall be permitted to be insulated 
when the crawl space is not vented to the outside. Crawl space wall insulation shall be permanently fastened to the wall and 
extend downward from the floor to the finished grade level and then vertically and/or horizontally for at least an additional 24 
inches (610 mm). Exposed earth in unvented crawl space foundations shall be covered with a continuous vapor retarder. All 
joints of the vapor retarder shall overlap by 6 inches and be sealed or taped. The edges of the vapor retarder shall extend at 
least 6 inches up and attached to foundation wall and piers.  

3. Slab perimeter insulation depth is 2 feet minimum, from the top of the slab. Use R-15 for heated slabs. A heated slab is defined 
as a slab-on-grade construction in which the heating elements, hydronic tubing, or hot air distribution system is in contact with, 
or placed within or under the slab.  

4. Mass walls for the purposes of this form shall be considered walls of concrete block, concrete, insulated concrete form (ICF), 
masonry cavity, brick (other than brick veneer), earth (adobe, compressed earth block, rammed earth) and solid timber/logs. 
The second R-value applies when more than half the insulation is on the interior of the mass wall. 

5. The first R-value applies to continuous insulation, the second to framing cavity insulation; either insulation meets the 
requirement. 

6. 1102.2.7 Basement walls. Exterior walls associated with conditioned basements shall be insulated from the top of the 
basement wall down to 10 feet (3048 mm) below grade or to the basement floor, whichever is less. Walls associated with 
unconditioned basements shall meet this requirement unless the floor overhead is insulated in accordance with Sections 
1102.1.2 and 1102.2.8.   

7. May be less than R-30 if floor joist depth is insufficient, but must completely fill the framing cavity. R-19 minimum. Floor 
insulation shall be installed to maintain permanent contact with the underside of the subfloor decking. Exception: As an 
alternative, the floor framing-cavity insulation shall be in contact with the topside of sheathing or continuous insulation installed 
on the bottom side of floor framing where combined with insulation that meets or exceeds the minimum wood frame wall R- 
value in Table 1102.1.2 and that extends from the bottom to the top of all perimeter floor framing members. 

8. Where Section 1102.1.2 requires R-49 insulation in the ceiling, installing R-38 insulation over 100 percent of the ceiling area 
requiring insulation shall satisfy the requirement for R-49 insulation wherever the full height of uncompressed R-38 insulation 
extends over the wall top plate at the eaves. 

9. Per 1102.2.11, when using the >40% category the sunroom must be thermally isolated from the rest of the house. New walls, 
doors and windows separating the sunroom from the conditioned space shall meet the building thermal envelope requirements. 

10. Sunroom glazing determination. Use this formula only if using sunroom requirements. Determine percent of glass in the exterior 
wall envelope: 
A = Gross exterior wall area, including window and door rough openings.  A = __________ Sq. Ft. 
B = Total area of windows, skylights and glass doors rough openings.       B = __________ Sq. Ft. 

Formula to determine percent of window area = (B ÷ A) x 100 

             B ________ ÷ A ________ = _________ x 100 = _____________% 

Example:     300       ÷         600       =       .5          x 100 =          50 % 
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Summary of additional requirements: 

1101.10.1.1 Blown-in or sprayed roof and ceiling insulation. The thickness of blown-in or sprayed fiber-glass and 
cellulose roof and ceiling insulation shall be written in inches (mm) on markers that are installed at not less than one for every 
300 square feet (28 m

2
) throughout the attic space. The markers shall be affixed to the trusses or joists and marked with the 

minimum initial installed thickness with numbers not less than 1 inch (25 mm) in height. Each marker shall face the attic 
access opening. The thickness and installed R-value of sprayed polyurethane foam insulation shall be indicated on the 
certification provided by the insulation installer. 

1101.14 Certificate (Mandatory). A permanent certificate shall be completed by the owner or the owner’s representative 
and posted on a wall in the space where the furnace is located, a utility room or an approved location inside the building. 
Where located on an electrical panel, the certificate shall not cover or obstruct the visibility of the circuit directory label, 
service disconnect label or other required labels. The certificate shall indicate the predominant R-values of insulation 
installed in or on ceilings, roofs, walls, foundation components such as slabs, basement walls, crawl space walls and floors, 
and ducts outside conditioned spaces; U-factors of fenestration and the solar heat gain coefficient (SHGC) of fenestration, 
and the results from any required duct system and building envelope air leakage testing performed on the building. Where 
there is more than one value for each component, the certificate shall indicate the value covering the largest area. The 
certificate shall indicate the types and efficiencies of heating, cooling and service water heating equipment. Where a gas-
fired unvented room heater, electric furnace, or baseboard electric heater is installed in the residence, the certificate shall 
indicate “gas-fired unvented room heater,” “electric furnace” or “baseboard electric heater,” as appropriate. An efficiency shall 
not be indicated for gas-fired unvented room heaters, electric furnaces and electric baseboard heaters. 

1102.2.4 Access hatches and doors. Access doors from conditioned spaces to unconditioned spaces (e.g., attics and crawl 
spaces) shall be weatherstripped and insulated to a level equivalent to the insulation on the surrounding surfaces. Access 
shall be provided to all equipment, which prevents damaging or compressing the insulation. A wood framed or equivalent 
baffle or retainer is required to be provided when loose fill insulation is installed, the purpose of which is to prevent the loose 
fill insulation from spilling into the living space when the attic access is opened and to provide a permanent means of 
maintaining the installed R-value of the loose fill insulation. Exception: Vertical doors providing access from conditioned 
spaces to unconditioned spaces that comply with the fenestration requirements of Table 1102.1.2 based on the applicable 
climate zone specified in Section 1101.7.                                                                                                                                                                 

1102.2.10 Slab-on-grade floors. Slab-on-grade floors with a floor surface less than 12 inches below grade shall be 
insulated in accordance with Table 1102.1. The insulation shall extend downward from the top of the slab on the outside or 
inside of the foundation wall. Insulation located below grade shall be extended the distance provided in Table 1102.1 by any 
combination of vertical insulation, insulation extending under the slab or insulation extending out from the building. Insulation 
extending away from the building shall be protected by pavement or by a minimum of 10 inches (254 mm) of soil. The top 
edge of the insulation installed between the exterior wall and the edge of the interior slab shall be permitted to be cut at a 45-
degree (0.79 rad) angle away from the exterior wall. 

1102.4 Air leakage (Mandatory). The building thermal envelope shall comply with Sections 1102.4.1.1 and 1102.4.1.2. The 
sealing methods between dissimilar materials shall allow for differential expansion and contraction. 

1102.4.1 Building thermal envelope. The building thermal envelope shall comply with Sections 1102.4.1.1 and 1102.4.1.2. 

The sealing methods between dissimilar materials shall allow for differential expansion and contraction 

1102.4.4 Installation. The components of the building thermal envelope as indicated in Table 1102.4.1.1,(not shown),shall 

be installed in accordance with the manufacturer’s instructions and the criteria indicated in Table 1102.4.1.1, as applicable to 
the method of construction. 

1102.4.1.2 Testing. The building or dwelling unit shall be tested and verified as having an air leakage rate of not more than 
five air changes per hour. Testing shall be conducted in accordance with RESNET/ICC 380, ASTM E779 or ASTM E1827 
and reported at a pressure of 0.2 inch w.g. (50 Pascals). A written report of the results of the test shall be signed by the party 
conducting the test and provided to the building official. Testing shall be performed at any time after creation of all 
penetrations of the building thermal envelope. During testing: 1. Exterior windows and doors, fireplace and stove doors 
shall be closed, but not sealed, beyond the intended weatherstripping or other infiltration control measures. 2. Dampers 
including exhaust, intake, makeup air, backdraft and flue dampers shall be closed, but not sealed beyond intended infiltration 
control measures. 3. Interior doors, where installed at the time of the test, shall be open. 4. Exterior or interior terminations 
for continuous ventilation systems shall be sealed. 5. Heating and cooling systems, where installed at the time of the test, 
shall be turned off. 6. Supply and return registers, where installed at the time of the test, shall be fully open. 

1102.4.2 Fireplaces. New wood-burning fireplaces shall have tight-fitting flue dampers or doors, and outdoor combustion air. 
Where using tight-fitting doors on factory-built fireplaces listed and labeled in accordance with UL 127, the doors shall be 
tested and listed for the fireplace. 

1102.4.4 Rooms containing fuel-burning appliances. In Climate Zones 3 through 8, where open combustion air ducts 
provide combustion air to open combustion fuel-burning appliances, the appliances and combustion air opening shall be 
located outside the building thermal envelope or enclosed in a room that is isolated from inside the thermal envelope. Such 
rooms shall be sealed and insulated in accordance with the envelope requirements of Table 1102.1.2, where the walls, floors 
and ceilings shall meet a minimum of the basement wall R-value requirement. The door into the room shall be fully gasketed 
and any water lines and ducts in the room insulated in accordance with Section 1103. The combustion air duct shall be 
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insulated where it passes through conditioned space to an R-value of not less than R-8. Exceptions: 1. Direct vent 
appliances with both intake and exhaust pipes installed continuous to the outside. 2. Fireplaces and stoves complying with 
Sections 1102.4.2 and 1006.   

1102.4.5 Recessed lighting. Recessed luminaires installed in the building thermal envelope shall be sealed to limit air 
leakage between conditioned and unconditioned spaces. All recessed luminaires shall be IC-rated and labeled as meeting 
ASTM E 283 when tested at 1.57 psi pressure differential with no more than 2.0 cfm of air movement from the conditioned 
space to the ceiling cavity. All recessed luminaires shall be sealed with a gasket or caulk between the housing and the 
interior wall or ceiling covering. 

1103.1.1 Programmable thermostat. The thermostat controlling the primary heating or cooling system of the dwelling unit 
shall be capable of controlling the heating and cooling system on a daily schedule to maintain different temperature set 
points at different times of the day. This thermostat shall include the capability to set back or temporarily operate the system 
to maintain zone temperatures of not less than 55°F (13°C) to not greater than 85°F (29°C). The thermostat shall be 
programmed initially by the manufacturer with a heating temperature setpoint of not greater than 70°F (21°C) and a cooling 
temperature setpoint of not less than 78°F (26°C). 

1103.1.2 Heat pump supplementary heat (Mandatory).  Heat pumps having supplementary electric-resistance heat shall 

have controls that, except during defrost, prevent supplemental heat operation when the heat pump compressor can meet 
the heating load.   

1103.3.1 Duct Insulation (Prescriptive).  Supply and return ducts in attics shall be insulated to an R-value of not less than 
R-8 for ducts 3 inches (76 mm) in diameter and larger and not less than R-6 for ducts smaller than 3 inches (76 mm) in 
diameter. Supply and return ducts in other portions of the building shall be insulated to not less than R-6 for ducts 3 inches 
(76 mm) in diameter and to not less than R-4.2 for ducts smaller than 3 inches (76.2 mm) in diameter. Exception: Ducts 
located completely inside conditioned space. 

1103.3.2 Sealing. Ducts, air handlers, filter boxes and building cavities used as ducts shall be sealed. Joints and seams 
shall comply with Section M1601.4.1 

1103.3.2.1 Sealed air handler. Air handlers shall have a manufacturer’s designation for an air leakage of not greater than 2 
percent of the design airflow rate when tested in accordance with ASHRAE 193.  

1103.3.3 Duct testing (Mandatory).  Ducts shall be pressure tested to determine air leakage by one of the following 
methods: 

1.  Rough-in test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the system, 
including the manufacturer’s air handler enclosure if installed at the time of the test. Registers shall be taped or otherwise 
sealed during the test. 

2. Post construction test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the 
entire system, including the manufacturer’s air handler enclosure. Registers shall be taped or otherwise sealed during the 
test. 

Exceptions: 

1.  A duct air-leakage test shall not be required where the ducts and air handlers are located entirely inside conditioned 
space. 

2. A duct air-leakage test shall not be required for ducts serving heat or energy recovery ventilators that are not integrated 
with ducts serving heating or cooling systems. A written report of the results of the test shall be signed by the party 
conducting the test and provided to the building official.  

1103.3.4 Duct leakage (Prescriptive).  The total leakage of the ducts, where measured in accordance with Section 1103.3.3 
, shall be as follows: 

1.  Rough-in test: The total leakage shall be less than or equal to 4 cubic feet per minute (113.3 L/min) per 100 square feet 
(9.29 m) of conditioned floor area where the air handler is installed at the time of the test. Where the air handler is not 
installed at the time of the test, the total leakage shall be less than or equal to 3 cubic feet per minute (85 L/min) per 100 
square feet (9.29 m

2
) of conditioned floor area. 

2.  Post construction test: Total leakage shall be less than or equal to 4 cubic feet per minute (113.3 L/ min) per 100 
square feet (9.29 m 2 ) of conditioned floor area. 

1103.3.5 Building cavities (Mandatory).  Building framing cavities shall not be used as supply ducts.   

1103.3 Mechanical system piping insulation. Mechanical system piping capable of carrying fluids above 105°F or below 
55°F shall be insulated to a minimum of R-3.  

1103.3.6 Ducts buried within ceiling insulation.  Where supply and return air ducts are partially or completely buried in 
ceiling insulation, such ducts shall comply with all of the following: 

1. The supply and return duct shall have an insulation R-value not less than R-8. 

2. At all points along each duct, the sum of the ceiling insulation R-values against and above the top of the duct, and against 
and below the bottom of the duct shall be not less than R-19, excluding the R-value of the duct insulation. 
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1103.3.7 Ducts located in conditioned space. For ducts to be considered as inside a conditioned space, such ducts shall 
comply with either of the following: 

1.  The duct system is located completely within the continuous air barrier and inside conditioned space. 

2.  The ducts are buried within ceiling insulation in accordance with Section 1103.3.6 and all of the following conditions exist: 

2.1. The air handler is located completely within the continuous air barrier and inside conditioned space. 

2.2. The duct leakage, as measured either by a rough-in test of the ducts or a post-construction total system leakage test to 
outside the building thermal envelope in accordance with Section 1103.3.4, is less than or equal to 1.5 cubic feet per minute 
(42.5 L/min) per 100 square feet (9.29 m

2
 ) of conditioned floor area served by the duct system. 

2.3. The ceiling insulation R-value installed against and above the insulated duct is greater than or equal to the proposed 
ceiling insulation R-value, less the R-value of the insulation on the duct. 

1103.4 Mechanical system piping insulation (Mandatory). 

Mechanical system piping capable of carrying fluids greater than 105°F (41°C) or less than 55°F (13°C) shall be insulated to 
an R-value of not less than R-3. 

1103.4.1 Protection of piping insulation.  Piping insulation exposed to weather shall be protected from damage, including 
that caused by sunlight, moisture, equipment maintenance and wind. The protection shall provide shielding from solar 
radiation that can cause degradation of the material. Adhesive tape shall be prohibited. 

1103.5 Service hot water systems. 

 Energy conservation measures for service hot water systems shall be in accordance with Sections 1103.5.1 through 
1103.5.4. 

1103.5.1 Heated water circulation and temperature maintenance systems (Mandatory).  Heated water circulation 
systems shall be in accordance with Section 1103.5.1.1. Heat trace temperature maintenance systems shall be in 
accordance with Section 1103.5.1.2. Automatic controls, temperature sensors and pumps shall be accessible. Manual 
controls shall be readily accessible. 

1103.5.1.1 Circulation systems.  Heated water circulation systems shall be provided with a circulation pump. The system 
return pipe shall be a dedicated return pipe or a cold water supply pipe. Gravity and thermosiphon circulation systems shall 
be prohibited. Controls for circulating hot water system pumps shall start the pump based on the identification of a demand 
for hot water within the occupancy. The controls shall automatically turn off the pump when the water in the circulation loop is 
at the desired temperature and when there is no demand for hot water. 

1103.5.1.2 Heat trace systems.  Electric heat trace systems shall comply with IEEE 515.1 or UL 515. Controls for such 
systems shall automatically adjust the energy input to the heat tracing to maintain the desired water temperature in the piping 
in accordance with the times when heated water is used in the occupancy. 

1103.5.2 Demand recirculation water systems. Demand recirculation water systems shall have controls that comply with 
both of the following: 

1.  The controls shall start the pump upon receiving a signal from the action of a user of a fixture or appliance, sensing the 
presence of a user of a fixture or sensing the flow of hot or tempered water to a fixture fitting or appliance. 

2.  The controls shall limit the temperature of the water entering the cold water piping to not greater than 104ºF (40ºC). 

1103.5.3 Hot water pipe insulation (Prescriptive). 

 Insulation for hot water piping with a thermal resistance, R-value,of not less than R-3 shall be applied to the following: 

1.  Piping ¾ inch (19 mm) and larger in nominal diameter. 2. Piping serving more than one dwelling unit. 3. Piping located 
outside the conditioned space. 4. Piping from the water heater to a distribution manifold. 5. Piping located under a floor slab. 
6. Buried piping. 7.  Supply and return piping in recirculation systems other than demand recirculation systems.  

1103.5.4 Drain water heat recovery units. Drain water heat recovery units shall comply with CSA B55.2. Drain water heat 
recovery units shall be tested in accordance with CSA B55.1. Potable water-side pressure loss of drain water heat recovery 
units shall be less than 3 psi (20.7 kPa) for individual units connected to one or two showers. Potable water-side pressure 
loss of drain water heat recovery units shall be less than 2 psi (13.8 kPa) for individual units connected to three or more 
showers. 

1103.6 Mechanical ventilation (Mandatory). The building shall be provided with ventilation that complies with the 
requirements of Section 1505 or with other approved means of ventilation. Outdoor air intakes and exhausts shall have 
automatic or gravity dampers that close when the ventilation system is not operating.   

1103.6.1 Whole-house mechanical ventilation system fan efficacy. Fans used to provide whole-house mechanical 
ventilation shall meet the efficacy requirements of Table 1103.6.1.(Not Shown) 

1104.1 Lighting equipment (Mandatory).  Not less than 90 percent of the permanently installed lighting fixtures shall 
contain only high-efficacy lamps. 

1104.1.1 Lighting equipment (Mandatory).  Fuel gas lighting systems shall not have continuously burning pilot lights. 


