Schedule A – Equipment to be installed/Scope of Work

HOC 1: Demand Control Ventilation Upgrade

In many building areas, heating, ventilation, and air-conditioning (HVAC) systems are designed to bring in a pre-determined amount of outside air (percent minimum outside air) for ventilation based on the maximum design occupancy of the space.  In areas where occupancy rates are lower than design capacity, the amount of ventilation air actually required is much less than at design conditions.  Savings result from reducing the amount of energy used to condition outside air during times when the actual occupancy is less than design (maximum) conditions.

Existing Conditions

There exists a dedicated air handling unit that provides space conditioning and ventilation for the North Gymnasium at the County Correctional Facility South. This unit is equipped with return air, outside air and mixed air dampers. The outside ventilation air is supplied to the gymnasium regardless of the occupancy.  Gymnasiums and large spaces in a facility such as this typically introduce a high amount of ventilation required to meet code requirements.  This ventilation load is determined by the maximum people load of the space. Since the gymnasium is a single zone space, control of the ventilation to match the occupancy loads is cost effective.

Recommended Solution

Johnson Controls recommends that the North Gymnasium air handling unit be equipped with demand control ventilation. Significant energy and cost savings can be accomplished by reducing the outdoor air ventilation to the level required for the actual occupant load.

By sensing the parts per million (PPM) of CO2 in the space, individual air-handling units will be able to modulate ventilation rate to meet a required CFM to person ratio. Demand-controlled ventilation is a control strategy that adjusts the amount of outdoor air based on the number of occupants and the ventilation demands that those occupants create. This strategy is used to both control energy costs as well as assure sufficient ventilation.

Scope of Work

Johnson Controls will provide turnkey installation, engineering and commissioning of the following:

General

· Convert the Sturgis Building North Gym AHU from constant volume to variable volume based on occupancy of the area.

· No VAV boxes will be added to this unit and existing booster coils shall remain controlled by the existing pneumatic thermostats. 

· Furnish, mount, power and connect controls for new supply fan VFD to the air handler. Connect VFD to the BACNet network.

· Furnish, bolt to motor mount and power a high efficiency VFD rate 25 hp motor to replace existing AHU supply fan motor.

· Provide six new motion sensors in the Gym and a CO2 sensor in the return air duct of the AHU.

· Upgrade air handler controls from pneumatic to BACNet. Replace existing sensors and actuators.

· The minimum outside air open position shall be reset between minimum and maximum position (no measuring station) to maintain suitable carbon dioxide level using a proportional reset. This reset schedule is determined by ASHRAE 62.1 and provided by engineering services.

· During the time schedule occupancy mode, the supply fan shall run at 100% fan speed if the motion sensors are detecting people in the Gym. If there are no people in the Gym, the supply fan will run at a reduced speed provided by engineering services. The room temperature setpoint shall remain constant whether there are people in the Gym or not during the timed occupied period. Provide a 10 minute delay for the motion sensors. 

· During the time scheduled unoccupied mode, the supply fan shall de-energize if no people are detected in the Gym. If people are detected in the Gym for the unoccupied period, the supply fan shall energize with the outside air damper closed. The supply fan shall energize also if the space temperature is beyond the unoccupied room temperature setpoints.

· Open the relief dampers when the economizer dampers open above minimum outside air position.

· The ventilation air dampers will modulate as required to maintain CO2 levels between 800 – 1,000 PPM as measured by the CO2 sensors.

Sequence of Operations

The ventilation rate required for each zone is added together to come up with a total ventilation rate at the AHU. Occupancy sensors in the space and CO2 control installed in the return air duct will be used to reset the AHU ventilation rate higher if required.  
Benefits

· Maintain proper air quality throughout the year. 

· Significantly reduce heating and cooling loads.

· Significantly reduce the heating and cooling energy requirements. 

· Improve humidity levels within the space.

· Reduce CO2 emissions

HOC 2: Constant Volume to Variable Air Volume AHU Upgrade

In Constant Air Volume (CAV) systems, air flow remains constant and heating or cooling demands are met by changing the air temperature. These systems require large amounts of energy to meet demand in facilities such as County Correctional Facility South.  A more efficient way to condition space is with Variable Air Volume, a system in which air flow is reduced when a demand for heating or cooling decreases, thus reducing excess reheating and fan power. 

Existing Conditions

There are thirteen (13) CAV air handling units that provide heating, cooling and ventilation air to the 400/600 building.  These air handling units are equipped with high efficiency motors and a programmable set point to control the speed of motor based on the system load.  Many of the set points are locked and are not operating as efficiently as possible.

Recommended Solution

Johnson Controls recommends that the CAV air handling units be converted to VAV. A majority of this work will include the installation of Variable Air Volume Boxes in ductwork of air handling units.  Installation of these devices will ensure proper fan speed, tracking and building pressurization. 

Scope of Work

Johnson Controls will provide turnkey installation, engineering and commissioning of the following:

General

· Disconnect the electrical power and control wiring.

· Provide and install new VSDs.

· Provide new airflow measuring stations for each air handling unit 

· Recalibrate temperature and pressure sensors in the ductwork, replace if failed.

· Provide startup and training for each VAV and balance unit to original design criteria.

· Control hardware and software to communicate with the existing Metasys system.

Sequence of Operations

Space temperatures shall be controlled such that heating will occur below 68° F and cooling above 78° F. Neutral air temperature shall be provided in the dead band between 68°F and 78° F with VAV terminal at minimum. VAV boxes will be set up with heating minimum (30%) and cooling maximums. On a rise above room temperature setpoint, the VAV terminal shall open modulate cooling supply air to maintain space cooling setpoint.

For multi-zone units, heating and cooling supply air temperature shall be adjusted when box is at minimum and maximum respectively. If box is at full cooling airflow and space is above room setpoint, heating and cooling deck dampers shall modulate zone supply air temperature toward cooling maximum. Upon a drop in space temperature below cooling setpoint, heating and cooling deck dampers shall modulate to neutral supply temperature and VAV zone shall modulate toward minimum.

Should room temperature fall below the thermostat heating setpoint, the VAV terminal modulates to heating minimum airflow and zone heating and cooling deck shall modulate supply air temperature to heat space. Zone booster coil 2-way valve shall modulate (for systems with zone booster coils) to maintain heating setpoint.  

A formal sequence of operations will be generated for the installation and programming. 

Each VAV box will call for the following:

· Airflow CFM

· Cooling maximum

· Heating minimum

· Supply air temperature (if system had booster coil associated – install sensor downstream of coil

Benefits

· Reduce motor energy for each air handling unit

· Decrease the heating and cooling loads and related energy

· Increase life expectancy of the motors due to lower speeds

· Improve space comfort by operating VAV at design parameters 

· Replace older equipment that reduces maintenance and increases reliability
· Lower duct noise due to higher air flows
· Reduce CO2 emissions 
HOC 3: Ozone Laundry System Upgrade

Traditional laundry processes use hot water to provide thermal disinfection and aid in chemical activation. Ozone laundry systems achieve this objective using lower temperature water and goes beyond the traditional laundry process through the elimination and shortening of wash cycles.

Existing Conditions

There are five large commercial washers used to wash the laundry for all the facility occupants.

According the facility personnel, all washes are required each day, seven days per week.  Hot water supply temperatures are required up to 160oF depending the particular rinse cycle and type of wash required.  
Recommended Solution

Johnson Controls recommends that the laundry facilities at County Correctional Facility South be equipped with Ozone Laundry Ecowash technology. 

An ozone/chemical treatment system will be installed to serve the washers that will require a maximum hot water temperature of 110oF.  Installation of this system will eliminate the need to heat water up to 160°F as currently generated.

Scope of Work

Johnson Controls will provide turnkey installation, engineering and commissioning of the following:

· Provide and install an Aquawing Direct Injection Variable Level OZONE unit. Each unit shall be equipped with an oxygen concentrator, generators, system controller, OZONE sensor controller per washer and Aquawing infusion rod.

· Provide and install an OZONE room safety monitor.

· Provide and install chemical pump system.

· Provide 15 gallon drums for detergent, Alkali/break, and bleach and one neutralizer drum for rust and iron removal 

· Provide electrical wiring connections and cable tray for OZONE system.

· One year warranty on parts and labor including four preventive maintenance visits for the first year.

· Provide startup and training of all operating personnel.

Benefits

· Reduce laundry systems energy consumption

· Increased levels of sanitization

· Increased textile life and quality

· Increased equipment life

· Reduced CO2 emissions

HOC 4: Kitchen Exhaust Hood Upgrade

Constant volume kitchen exhaust hood systems operate based on their maximum volumetric flow rate design capacity. This means that the fan equipment is using its maximum energy regardless of kitchen operations. A strategy to vary the amount of ventilation based on existing conditions can save significant amounts of energy.

Existing Conditions

During our study of the kitchen ventilation systems it was discovered that the exhaust fans operate manually with constant volume capability. These air handling systems are not controlled and often run unnecessarily.

Recommended Solution

Johnson Controls recommends installing variable air volume kitchen hood exhaust technology on (3) main kitchen fans at County Correctional Facility South. The proposed system would detect both smoke and heat increasing flow rate when needed, and reduce flow rate when not needed. Varying the speed of the exhaust fan as cooking loads change will save energy through reduced motor run time and maintenance.

Scope of Work

Johnson Controls will provide turnkey installation, engineering and commissioning of the following:

Equipment installation

· Kitchen Hood Controller (3)

· ABS approved standard enclosure

· Door mounted display/configuration

· Door mounted panel live indicator

· 7 day time clock

· Door interlocked isolator

· 6 Amp, 110 volt miniature circuit breaker

· Pre-wired terminal rail

· Relay

· Sensor Relay for Infrared sensors

· 3 sets of IR beams in stainless steel enclosures

· 3 duct temperature sensors

· 3 room temperature sensors

· Additional items

· 4 additional sets of Infrared sensors

· 4 exhaust fan variable frequency drives

· Main kitchen hood has 2 exhaust fans

· 1 AHU exhaust fan variable frequency drive

· 1 summation unit to tie controllers in to AHU

Benefits

Additional of VAV kitchen hood technology can result in: 

· Improved system operation and lower energy costs 

· Reduced maintenance and repair costs and extended equipment life 

· Improve humidity levels within the space.

· Reduce CO2 emissions

