USDA - Natural Resources Conservation Service North Carolina

Practice: 374 - FARMSTEAD ENERGY IMPROVEMENT

Scenario: #11 - Heating - Radiant Brooder

Scenario Description: Replace "pancake" Brood Heaters in a poultry house with Radiant Brood heaters. Replacement will require the materials and labor to remove
existing heating system, re-plumb gas lines, cables and wench system to retrofit new radiant tube heaters, and miscellaneous items to complete the installation. Alternate
acceptable radiant heating systems can include radiant brooders and quad radiant systems as evidenced by the energy audit.

Before Situation: Inefficient heat distribution equipment, such as conventional "pancake" brood heaters. The Pancake brooder, mounted at a low installation height,
primarily warms the air. They provide a one-to-two foot perimeter at desired temperatures around each brooder. A large number of brooders are required to cover a
significant percent of floor space. As the warmed air naturally rises it loses effectiveness for poultry on the ground.

After Situation: Energy use is reduced through installation of a more efficient heater. Radiant heaters primarily warm objects within a direct line of sight (similar to the sun
or an open fire). Air temperature is of relatively little importance for a radiant heating systems to be effective. As a result, radiant sytems are typically installed 5' or more
above the floor level. This height extends the distribution of the radiant heat over a larger area than is possible with pancake style heaters. A roughly 16' diameter radiant
heat zone heats over twice that of a convential pancake brooder. Associated practices/activities may include: 122-AgEMP - HQ, and other activities within 374-Farmstead
Energy Improvement. The resource concern is inefficient use of energy in the farm operation which increases dependence on non-renewable energy sources and can be
addressed through improved energy efficiency. Any improvements are based on a Type 2 energy audit meeting the requirements of ASABE S612.

Scenario Feature Measure: Number of heaters

Scenario Unit: Each

Scenario Typical Size: 1

Total Scenario Cost: $471.22

Scenario Cost/Unit: $471.22

Cost Details

Component Name H Id H Description H Unit H Cost H Qty H Total

Labor

Labor requiring a high level skill set: Includes carpenters, welders,
Skilled Labor 230 electricians, conservation professionals involved with data Hour $25.14 1 $25.14
collection, monitoring, and or record keeping, etc.

Materials

Heater, radiant brooder H 1993 H Radiant brooder heater. Materials only. H Each H $446.08 H 1 H $446.08




USDA - Natural Resources Conservation Service North Carolina

Practice: 374 - FARMSTEAD ENERGY IMPROVEMENT

Scenario: #12 - Heating - Radiant Tube

Scenario Description: Replace "pancake" Brood Heaters in a poultry house with Radiant Tube Heaters. Replacement will require the materials and labor to remove
existing heating system, re-plumb gas lines, cables and wench system to retrofit new radiant tube heaters, and miscellaneous items to complete the installation. Alternate
acceptable radiant heating systems can include radiant brooders and quad radiant systems as evidenced by the energy audit.

Before Situation: Inefficient heat distribution equipment, such as conventional "pancake" brood heaters. The Pancake brooder, mounted at a low installation height,
primarily warms the air. They provide a one-to-two foot perimeter at desired temperatures around each brooder. A large number of brooders are required to cover a
significant percent of floor space. As the warmed air naturally rises it loses effectiveness for poultry on the ground.

After Situation: Energy use is reduced through installation of a more efficient heater. Radiant heaters primarily warm objects within a direct line of sight (similar to the sun
or an open fire). Air temperature is of relatively little importance for a radiant heating systems to be effective. As a result, radiant sytems are typically installed 5' or more
above the floor level. This height extends the distribution of the radiant heat over a larger area than is possible with pancake style heaters. A roughly 16' diameter radiant
heat zone heats over twice that of a convential pancake brooder. Associated practices/activities may include: 122-AgEMP - HQ, and other activities within 374-Farmstead
Energy Improvement. The resource concern is inefficient use of energy in the farm operation which increases dependence on non-renewable energy sources and can be
addressed through improved energy efficiency. Any improvements are based on a Type 2 energy audit meeting the requirements of ASABE S612.

Scenario Feature Measure: Number of heaters

Scenario Unit: Each

Scenario Typical Size: 1

Total Scenario Cost: $1,472.55

Scenario Cost/Unit: $1,472.55

Cost Details

Component Name H Id H Description H Unit H Cost H Qty H Total

Labor

Labor requiring a high level skill set: Includes carpenters, welders,
Skilled Labor 230 electricians, conservation professionals involved with data Hour $25.14 1 $25.14
collection, monitoring, and or record keeping, etc.

Materials

Heater, radiant tube H 1163 H Radiant tube heater rated at 125,000 BTU/hour. Materials only. H Each H $1,447.41 H 1 H $1,447.41




USDA - Natural Resources Conservation Service North Carolina

Practice: 374 - FARMSTEAD ENERGY IMPROVEMENT

Scenario: #13 - Heating - Radiant Quad

Scenario Description: Replace "pancake" Brood Heaters in a poultry house with Radiant Quad Heaters. Replacement will require the materials and labor to remove
existing heating system, re-plumb gas lines, cables and wench system to retrofit new radiant tube heaters, and miscellaneous items to complete the installation. Alternate
acceptable radiant heating systems can include radiant brooders and quad radiant systems as evidenced by the energy audit.

Before Situation: Inefficient heat distribution equipment, such as conventional "pancake" brood heaters. The Pancake brooder, mounted at a low installation height,
primarily warms the air. They provide a one-to-two foot perimeter at desired temperatures around each brooder. A large number of brooders are required to cover a
significant percent of floor space. As the warmed air naturally rises it loses effectiveness for poultry on the ground.

After Situation: Energy use is reduced through installation of a more efficient heater. Radiant heaters primarily warm objects within a direct line of sight (similar to the sun
or an open fire). Air temperature is of relatively little importance for a radiant heating systems to be effective. As a result, radiant sytems are typically installed 5' or more
above the floor level. This height extends the distribution of the radiant heat over a larger area than is possible with pancake style heaters. A roughly 16' diameter radiant
heat zone heats over twice that of a convential pancake brooder. Associated practices/activities may include: 122-AgEMP - HQ, and other activities within 374-Farmstead
Energy Improvement. The resource concern is inefficient use of energy in the farm operation which increases dependence on non-renewable energy sources and can be
addressed through improved energy efficiency. Any improvements are based on a Type 2 energy audit meeting the requirements of ASABE S612.

Scenario Feature Measure: Number of heaters

Scenario Unit: Each

Scenario Typical Size: 1

Total Scenario Cost: $908.33

Scenario Cost/Unit: $908.33

Cost Details

Component Name H Id H Description H Unit H Cost H Qty H Total

Labor

Labor requiring a high level skill set: Includes carpenters, welders,
Skilled Labor 230 electricians, conservation professionals involved with data Hour $25.14 1 $25.14
collection, monitoring, and or record keeping, etc.

Materials

Heater, radiant quad H 1164 H Quad Radiant heater rated at 80,000 BTU/hour. Materials only. H Each H $883.19 H 1 H $883.19




USDA - Natural Resources Conservation Service North Carolina

Practice: 374 - FARMSTEAD ENERGY IMPROVEMENT
Scenario: #48 - Rigid Foam Board for Tobacco Curing

Scenario Description: Add 2" extruded polystyrene, rigid foam board (approximate R-10 value), to the walls and ceiling of existing tobacco drying equipment. Typical
dimensions are 10' high x 10" wide x 28' long. Total square footage to insulate the walls and ceiling would be 1,040 square feet.

Before Situation: Tobacco drying equipment with inefficient insulation surrounding the drying chambers.

After Situation: A more effective and efficient drying process can be created through addition of, or increased, insulation. Associated practices/activities: may include 128-
AgEMP - HQ and 374-Farmstead Energy Improvement. The resource concern is inefficient use of energy in the farm operation which increases dependence on non-
renewable energy sources and can be addressed through improved energy efficiency. Any improvements are based on a Type 2 energy audit meeting the requirements of
ASABE S612.

Scenario Feature Measure: Area Insulated

Scenario Unit: Square Foot

Scenario Typical Size: 1040

Total Scenario Cost: $1,830.16

Scenario Cost/Unit: $1.76

Cost Details

Component Name H Id H Description H Unit H Cost H Qty H Total

Materials

Closed-cell polyurethane foam insulation (minimum 1" thickness (R-
1198 7) with a protective sheeting barrier on lower 2 feet of wall height. Square Foot $1.76 1040 $1,830.16
Includes materials, equipment and labor to install.

Insulation, polyurethane, R-7,
with sheathing skirt




USDA - Natural Resources Conservation Service North Carolina

Practice: 374 - FARMSTEAD ENERGY IMPROVEMENT
Scenario: #57 - Automatic Controller System

Scenario Description: The typical scenario consists of an automatic control system installed on an existing manually controlled agricultural system. Typical components
may include any of the following: wiring, sensors, data logger, logic controller, communication link, software, switches, and relay.

Before Situation: A manually controlled system is existing in an agricultural facility that causes the inefficient use of energy, as evidenced by an on-farm energy audit.
After Situation: An on-farm energy audit has determined that energy use can be reduced through use of an automatic controller that helps regulates the energy
consumption of the existing system. Associated practices/activities may include: 122-AgEMP - HQ, and other activities within 374-Farmstead Energy Improvement. The
resource concern is inefficient use of energy in the farm operation which increases dependence on non-renewable energy sources and can be addressed through improved
energy efficiency. Any improvements are based on a Type 2 energy audit meeting the requirements of ASABE S612.

Scenario Feature Measure: Each system

Scenario Unit: Each

Scenario Typical Size: 1

Total Scenario Cost: $1,419.88

Scenario Cost/Unit: $1,419.88

Cost Details

Component Name H Id H Description H Unit Total

Cost H Qty ‘

Labor

Labor requiring a high level skill set: Includes carpenters, welders,
Skilled Labor 230 electricians, conservation professionals involved with data Hour $25.14 8 $201.11
collection, monitoring, and or record keeping, etc.

Materials

Programmable logic controller (with or without wireless
1193 telecommunications) commonly used to control pumps and Each $160.35 1 $160.35
irrigation systems

Switches and Controls,
programmable controller

Temperature and soil moisture sensors installed as part of an
1192 electronic monitoring (with or without wireless telecommunications) || Each $627.96 1 $627.96
commonly used to control pumps and irrigation systems

Switches and Controls, temp
sensors

Switches and Controls, Wi-Fi 1194 Software with built-in cellular or Wi-Fi communication commonly

system and software used to control pumps and irrigation systems Each $430.47 L $430.47




