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	Outside air temperature  [oF or oC]

	
	Return air temperature  [oF or oC]

	
	Mixed air temperature  [oF or oC]

	
	Supply air temperature  [oF or oC]

	
	Relative humidity  [%]

	
	Chiller water outlet temperature  [oF or oC]

	    
	Chiller water inlet temperature  [oF or oC]

	
	Chiller water outlet pressure  [psi or Pa]

	
	Chiller water inlet pressure  [lbm/hr or kg/s]

	
	Fan differential static pressure  [inch. Wg or Pa]

	
	Output signal of control valve  [V]

	
	Output signal of fan speed [V]

	or
	Fan speed  [rpm]

	
	Output signal of fan power  [V]

	
	Volumetric airflow rate [(ft3/min)2 or CFM or (m3/s)]

	    
	Mass flow rate of outside air  [lbm/hr or kg/s]

	    
	Mass flow rate of supply air  [lbm/hr or kg/s]

	    
	Mass flow rate of mixed air  [lbm/hr or kg/s]

	
	Outside air enthalpy  [Btu/lbm or J/kg]

	
	Return air enthalpy  [Btu/lbm or J/kg]

	
	Mixed air enthalpy  [Btu/lbm or J/kg]

	
	Absolute humidity  [g/m3]

	
	Outside air fraction [%]

	
	Air-side heat transfer rate  [Btu/hr or W]

	
	Water-side heat transfer rate  [Btu/hr or W]

	
	heat transfer coefficient [W/K-m2 or Btu/hr-F-ft2]

	
	Heat exchange area  [m2 or ft2]

	
	Logarithmic mean temperature difference

	 
	Fan head  [inch. Wg or Pa]

	
	Fan input power consumption [kW]

	P
	Fan power  [HP or kW]

	
	System resistance coefficient  [inch.wg / (ft3/min)2 or Pa/(m3/s)]
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Abstract
This project encompasses the engineering principles of design and testing of the implementation of a fault detection and diagnosis (FDD) using cloud-based data logging system on Heating, Ventilation, and Air Conditioning (HVAC) system. The data acquisition system is a compact measurement system made by Paragon Robotics that handles data from sensors, measurement hardware, and a computer with appropriate software to record four different categories of measurements: (1) temperature and humidity of outside air, (2) temperature of return, mixed, and supply air, (3) cooling oil valve operation measurements, and (4) supply air fan operation measurements.
The project includes the design process of the equipment and installation of electrical and mechanical components needed for a functioning system on an Air Handling Unit (AHU) that serves a building in the University of Oklahoma. Tests of baseline operation are conducted to collect weeks of data after calibration. The system is verified with engineering fundamental Models to ensure robustness for fault detection and diagnosis. Common faults of AHU are evaluated and selected to be simulated into the system for days with faulty operation data. Qaulitative rule-based or physics-based FDD technique is used to detect and diagnose the system with data collected during operations of faults.

xi
[bookmark: _Toc310579468][bookmark: _Toc6682669]Introduction
	This chapter introduces the fundamental basis and background information of Heating, Ventilation, and Air Conditioning (HVAC) System, the Air Handling Unit (AHU) and Fault Detection and Diagnosis (FDD). Then, it provides the overview of the challenges and objectives of the research project. 
[bookmark: _Toc6682670]Background
In many buildings, human thermal and health comfort is achieved with development and industrialization of year-round control of indoor environment. Heating, Ventilation, and Air Conditioning (HVAC) systems produce the temperature, humidity, and air quality that humans need to improve health and productivity in their lives. Now, the HVAC system has become so important for every residential, commercial, industrial, and institutional buildings in the industrial countries of the world.
In the early stages of the advancement of HVAC technology, energy consumption was not considered as a vital factor due to the abundance and inexpensive cost of fuel and unknown issues of climate change related to consumption. As the usage of HVAC system escalated in the United States during the 1970s, the energy crisis hit. The Department of Energy was launched in effort to re-design and invent energy-efficient buildings. Although current modern air conditions use about 50 percent less energy compared to 1970’s [1], the data indicates nearly 40 percent of total U.S. energy consumption was consumed by the residential and commercial buildings in 2017 [2]. According to a study in 2001, HVAC systems use 20 to 60 percent of the total energy consumed by buildings [3].
The primary function of building energy systems is to meet thermal comfort, utilizing energy transfer in most efficient method. Other aims can be to provide required amount of suitable ventilation air to prevent illnesses and allergies and control humidity to eliminate mold effect on human health and mold damages to buildings. HVAC systems are rapidly growing as modern buildings are necessary to meet performance requirements and codes. Computers and building automation systems (BAS) are integrated for operational controls of the buildings enabling sharing of data between systems and control indoor environment to ensure adequate indoor climate and healthy climate and healthy conditions for occupants.
[bookmark: _Toc6682671]Heating, Ventilating, and Air-conditioning (HVAC) Systems
HVAC systems vary in their configurations and types depending on the design and the operational purpose. A diagram of a typical HVAC system with central plant is presented in Figure 1.1. A system in the example is comprised of fans or air handling units (AHU) for moving air with associated dampers and filters, pumps for moving heated or chilled water and appropriate control valves, heat exchangers for transferring energy from one fluid stream to another, flow measuring and control devices and chillers and furnace or boiler equipment, and a cooling Tower. The central plant, with a main boiler and chiller, serves as the main source of energy distribution to multiple air handling units. The air handling system is an assembly of fans, heating and cooling coils, filters, humidifiers, and controlling dampers. Then, the air is transferred through ducts all governed by terminal units.
[image: ]
[bookmark: _Toc6682615]Figure 1.1: Schematic of the equipment providing heating or cooling fluid to air handlers in typical all-air commercial HVAC systems
(source: Heating, Ventilating, and Air Conditioning by Faye McQuiston)
Air Handling Unit (AHU) is a crucial component of the heating, ventilation, and air conditioning (HVAC) systems for the connections to primary heating and cooling coils and preservation of indoor air quality with outside air. Each building also has various range of the units, all dependent on the size and layout of the building. A fluid, usually water, carries energy away from the cooling coil (heat exchanger) in the air handler to a chiller or chillers. The loads of the coils determine the electricity and gas consumed by the central plant. So, AHU conditions directly translate to the quantity of the energy consumption.
Failures of HVAC systems are caused by improper installation, inadequate maintenance, or equipment failure. Faults can prevent the buildings to achieve expected energy efficiency. More and more HVAC experts pay attention to “fault detection and diagnosis”. Fault Detection and Diagnosis (FDD) analysis refers to analytical tool of techniques used to detect and diagnose these faults. FDD method is used in all engineering industries such as aerospace, materials science, chemical processing, photovoltaic systems, controls systems design and more. Nevertheless, this set of techniques is used in building operation systems for optimization.
[image: ]
[bookmark: _Toc6682616]Figure 1.2: The basic FDD framework
FDD can improve building energy consumption, operations and maintenance, an effective control over air quality and environment of the indoor spaces [4]. In fact, the estimated energy savings is at 10-40% depending on the age and condition of the equipment, maintenance practices, climate, and building use [5] [6] [7] [8]. FDD allows identification of minor problems before it becomes major and severe which means equipment can be repaired, extending the service life. Also, BAS systems provide sophisticated control systems with data communication, computing, and data visualization technologies. This led to advancement of Automated Fault Detection and Diagnosis (AFDD) enabling it to automatically detect faults, diagnose their causes at an early stage and prevent further damage and/or energy loss.
[bookmark: _Toc6682672]Literature review
Due to the rapid growth in this energy saving strategies, research in FDD analysis has been necessary and in demand. Two baseline methods to optimize energy consumption and achieving other operational targets are top-down (system level) and bottom-up (component level) approaches [9]. Top-down approach deals with monitoring and targeting approaches, energy performance indicators and performance dashboards to manage site energy consumption. This method is mostly performed by industrial and large/multi-commercial sites. For example, if building energy use exceeds its expected value by an amount considered to be significant, top-down reasoning would be used to navigate down through the hierarchy and isolate the most probable cause for the exceeding energy use [10]. Dodier and Kreider presents a whole-building FDD approach for energy-based problem detection [11].
[image: ]
[bookmark: _Toc6682617]Figure 1.3: Top-down and bottom-up of FDD building system
On the contrary, bottom-up method involves from breakdown maintenance of key AHU components, such as fans and filters, to time-based maintenance and management of the components. Furthermore, it also encompasses future preventative solution by prognostic Modelling options for remaining useful life estimation of equipment [12]. Currently, there are numerous studies of FDD analysis systems in buildings on the component-level.
The methods of FDD analysis in bottom-up approach can be classified into three categories: Model-based, rule-based, and data-driven methods. Model-based FDD methods, or black-box method, utilize physical or mathematical Models which are based on understandings of the process concerned. Then, comparison of the real process and the predictive Model renders detection and diagnosis of the faults [13] [14] [15]. With experiential rules and proper process of reasoning, fault can be diagnosed through checking whether the system is in appliance to the rules. This method is rule-based methods [16] [17]. Lastly, the data-driven FDD methods make use of historical statistics to capture the quantitative correlations among system variables. This method was adopted due to abundant data available from Modern BAS. The data-driven methods developed neural network, wavelet analysis, and the statistical methods such as principal component analysis (PCA), Fisher discriminant analysis, and pattern matching method [18] [19] [20] [21] [22] [23].
Model-based methods usually produce the most reliable results when the physical equations and algorithms are precisely formulated. However, it is hardly possible to build the mathematical Models because HVAC systems are highly complex, multivariable, nonlinear, and comprised of heat and mass transfer. In regard to the rule-based FDD methods, it is comparatively easier to develop the rules and reasoning processes. But the rules are very specific to individual systems and types of faults. The diagnosis will fail if the fault is beyond the rule database. The data-driven method is applicable in the systems with already ample operation data and easy to obtain [24].
[bookmark: _Toc6682673]Problem Statement
Research and advancement of FDD analysis in HVAC systems are on the rise with numerous applications and cases of impactful energy savings, as it is described in the background. Since FDD is a new topic of studies, compared to the long years of HVAC industry, most FDD systems are built-in in smart HVAC systems with BAS systems, or other intelligent controllers, in new projects and modern buildings, which are limited by computational capacity and the amount of metered data available. The Internet is an infrastructure for information and communications technologies. HVAC systems must keep advancing with modern technology by the adoption of more advanced information technology, using internet to store, retrieve, transmit, and manipulate data. Cloud-based wireless FDD system presents portable, reliable, and cost-effective method with greater storage capacity of easily accessible real-time data. The cloud servers also allow quick interchangeable monitoring software for data analysis at any time. There are not many documented case studies to validate the effectiveness of using cloud-based data logging system for FDD practices. [25] [26]
[bookmark: _Toc6682674]Objective of thesis project
The objective of this thesis is to develop the FDD system with cloud-based data logging system for an AHU that serves a building in the University of Oklahoma. This project includes:
· Consideration of physical boundaries and schedules of AHU equipment.
· Design, locating, and installation of wireless cloud-based data logging system
· Data collection and evaluation of optimal performance/condition of AHU
· Introduction of various frequent faults and analysis of created fault
· Diagnosis of fault by data analysis and communication with users of FDD.
Due to the cloud-based technology, the system will be modular to other systems. This means the FDD Model must be able to recognize other types of systems. The heavy rule-based/model-based FDD Model is decided to see the robustness of the cloud-based system.
[image: ]
[bookmark: _Toc6682618]Figure 1.4: Flow layout of the project
[bookmark: _Toc6682675]Overview of thesis project
Chapter 1 introduces the basic information of HVAC system and its component, AHU. Then, it explains the emergence of FDD or AFDD with BAS through the literature reviews and the three different categories of methodologies of the latest FDD analysis. This chapter also presents the problem statement and objective of this project.
Chapter 2 gives a brief explanation of the data logging system. It proposes the design process and selection of the cloud-based devices. In the chapter, the installation of the devices is carefully described in detail. Data of optimal performance/condition of AHU is collected and analyzed with engineering principles.
Chapter 3 introduces the design process of FDD. It demonstrates lists of various frequent faults of AHU systems. The chapter demonstrates the introduction of three selected faults to the system. It describes the data collection and analysis with the FDD. The effectiveness of the FDD system using cloud-based data logging system is presented.
Chapter 4 summaries the main conclusions and achievements of the research of this project and suggests a collective of future works to improve the application of proposed FDD method in practices.

[bookmark: _Toc6682676]Cloud-Based Data Logging System
In this project, a typical air handling unit located in a building of the University of Oklahoma is studied. To install the FDD system into the AHU, a robust data logging system is necessary. Data logging system is an essential tool to analyze any type of systems. Data acquisition is the process of measuring an electrical or physical property such as voltage, current, temperature, pressure, or sound with a computer. This system consists of sensors, data logging device, and computer with programmable software. Figure 2.1 explains a simple process and components of the data logging system.
[image: ]
[bookmark: _Toc6682619]Figure 2.1: Schematic of a data logging system
1 
[bookmark: _Toc6682677]System Design
AHU is studied by identifying the physical parameters/data needed to be collected to establish and perform FDD analysis. Robust and appropriate sensors are selected and installed to the AHU. And for the application, cloud-based devices are used, connecting and transferring data via internet signals. After the installation of the devices, operating data are collected, analyzed, and verified.
[bookmark: _Toc6682678]Mechanical System (Air Handling Unit)
In Figure 2.2 shows the simple schematic of the AHU investigated in this project. The system can be separated into four major components: outdoor climate, outside air intake, heat exchanger, and fan. Outdoor climate pertains to the seasons and weather changes, latitude, longitude, and altitude of the building system. The outside air enters the system with the effect of the outdoor climate. Outside air intake refers to the mixing box dampers such as the exhaust/return air and outside air dampers which conserves energy and eliminates contaminants, particulate matter, and CO2. This economizer can also enable the use of “free air” which means outside air that is at similar air temperature as the supply air that does not require cooling or heating. Any air that is not at the set point supply air temperature needs heating and cooling coil which is the heat exchanger section of the system. This project is mostly concerned of cooling coils due to its high consumption of energy compared to the heating coil. And the fan draws the air into the system with a VFD system that can regulate the fan speed thus conserving the power consumed by the fan motor.
[image: ]
[bookmark: _Toc6682620]Figure 2.2: Air handler and associated components for specific VFD controlled system
[bookmark: _Toc6682679]Design Criteria and Evaluation for Data Logging System
The data logging system provides the access to data which is vital for collection of quality of the AHU performance, including the following four different categories of measurements per four major AHU components:
· Temperature and humidity of outside air
· Temperature of return air, mixed air, and supply air
· Cooling coil valve operation measurements including pressures and temperatures of inlet and exiting chiller water and voltage of valve actuator
· Supply air fan operation measurements including volumetric airflow of supply air, frequency and power of VFD control, and differential pressure of the supply fan.
Figure 2.3 shows the design installation locations of the sensors necessary to detect and collect data.
[image: ]
[bookmark: _Toc6682621]Figure 2.3: Measurement locations in air handling unit schematics
  and  denote the measurements of temperatures of outside air, return air, mixed air, and supply air, respectively.  is relative humidity of the outside air.  and  are temperature of chiller water outlet and chiller water inlet, respectively.  and  define pressures of chiller water outlet and chiller water inlet, respectively.  symbolizes differential pressure of the supply fan.   and  denote, respectively, supply voltage to the actuator, frequency, or RPM, and power of the fan motor, and the volumetric airflow rate traveled through the unit.
[bookmark: _Toc6682680]Equipment Selection of Cloud-based Data Acquisition System
Paragon Robotics is a product manufacturing and cloud-service providing company with wireless data loggers and monitoring systems with remote wireless sensors. These sensors operate for applications such as energy efficiency auditing, building performance benchmarking, life sciences and vaccine monitoring, remote property management, warehouse and storage monitoring and industrial process analytics. Paragon Robotics wireless data logging system is selected as traditional data logger system with features of real-time monitoring system.
[image: C:\Users\dlee0\OneDrive - University of Oklahoma\Thesis\Figures\paragon.png]
[bookmark: _Toc6682622]Figure 2.4: Diagram of Paragon Robotics Data Logging System Process
(source: http://paragonrobotics.com/)
	Cloud Internet access, HaloCloud, is included as it provides remote access to the data logging system from any location via mobile device or PC with Internet connection. Paragon Robotics also provides widgets/tools in its website that can simultaneously connect for real-time data. Table 2.1 lists the equipment selected to the corresponding locations and uses. 
[bookmark: _Toc6682702]Table 2.1: List of categories, devices, associated location and use
	Categories
	Tool/Device
	Location
	Use

	Server
	Gateway v4
	Local Ethernet port
	HaloCloud access and connectivity to sensors/devices

	Outdoor Climate
	SC12
	
	Measure temperature and humidity/log data

	Outside air intake
	Thermistor/SC31
	   
	Measure temperature/log data

	Heat Exchanger
	Thermocouple Probe/SC32
	, 
	Measure temperature/log data

	
	200 psi pressure gauge/SC34
	 
	Measure pressure/log data

	
	0-5 V SC18
	
	Measure supply voltage/log data

	Fan
	4-20 mA & 0-5 V cable/TSI air velocity transducer/SC18
	 , 
	Measure output signals/log data


	The gateway is required to simultaneously collect data from at least seven devices. It must store data into the cloud and capable of being access in any locations of the world. Other specific objectives of the gateway are it must be small and robust enough to be handled in other systems and easy to use for future projects. Gateway v4 is selected which features 32 GB of on-board memory for data storage and it provides interconnectivity for an unlimited number of devices at once. This gateway has connectivity range of 200 ft indoors. It has an Ethernet port that can be easily connected to any buildings with Internet access for the HaloCloud service.
[image: http://paragonrobotics.com/website/images/product_images/GW4_iso_shadow.png]
[bookmark: _Toc6682623]Figure 2.5: Photo of the Paragon Robotics Gateway v4
	The thermistor is needed to record the air temperature of outside air, return air, mixed air, and supply air. The air temperature fluctuates from approximately 0°F to 100°F. Therefore, an operating temperature range of the thermistor must be at least 0°F to 100°F. Finally, the accuracy of the device should be no more than 0.9°F of the readings. TR10-48M 10k metal probe thermistor is selected with the feature of temperature range of -40 ~ 175°F. SC 31 which has two inputs to attach two individual probes. The thermistors are shipped with 1200 mm (48”), so the length is extended to 15’ long with 24 AWG copper wires. Additionally, it is highly recommended to have humidity data points on all the mixed air, return air, and supply air, however not applications can allow perfect scenario. For this, SC 12 device measures the outside air humidity and temperature to validate the outside air temperature carried into the unit.
[image: http://paragonrobotics.com/website/images/product_images/SC31_iso.png][image: http://paragonrobotics.com/website/images/product_images/TR10-48M.jpg][image: Temperature & Humidity Sensor]
[bookmark: _Toc6682624]Figure 2.6: Photo of the Paragon Robotics SC31 thermistor sensor with corresponding 10K thermistor, and SC12 temperature & humidity sensor
	The water pressure is from around 20 psi to 60 psi. Since the sensor is measuring water pressure, the sensor must be robust and suitable. Water pressure gauge must be easily connectable to the chiller pipes. PX 309-200GV from Omega has a gauge pressure range from 0 to 200si. It is protected by an oil-filled stainless-steel diaphragm that is robust for the application. The pressure transducer has a 5VDC excitation and output of 0-100 mV output. 3.3 VDC provided by the SC34, a wireless bridge transducer and small signal sensor, affects the result of the mV output signal, so the calibration must be adjusted appropriately or supply the sensor with an external voltage of 5VDC. SC34 has data storage of 120 billion points with a transmission of low voltage signals from transducers and sensors. One device attaches to one transducer.
[image: http://paragonrobotics.com/website/images/product_images/SC14_iso.png][image: http://paragonrobotics.com/website/images/product_images/prs100ss3.png]
[bookmark: _Toc6682625]Figure 2.7: Photo of the Paragon Robotics SC34 bridge transducer and small signal sensor with Omega PX 309-200GV 200 psi pressure sensor
	Thermocouple – type K and SC32 device are chosen for the measurement of liquid temperature. Thermocouple with a metal encapsulated tip has the range of -40°F to 1562°F. SC32 wireless sensor accepts thermocouple probe with a standard 2-pin flat connector including the type K. The metal needle tip is utilized to poke through the insulation of the chiller water pipe to detect the temperature accurately.
[image: http://paragonrobotics.com/website/images/product_images/SC32_iso.png][image: http://paragonrobotics.com/website/images/product_images/TCK-48M.jpg]
[bookmark: _Toc6682626]Figure 2.8: Photo of the Paragon Robotics SC32 thermocouple sensor with type K thermocouple
	Differential pressure, airflow rate, VFD frequency and power are necessary to be recorded to analyze the supply fan performance. To identify and record the measurement of differential pressure, SC76 differential pressure sensor monitors the pressure between two air spaces. The fittings on the case can measure ± 1 psi (or 6.9 kPA) differential pressure with weather-resistant EPDM rubber tubing with 3/32" ID and 7/32" OD. SC 18 external jack sensor accepts 4 external sensors including current measurements, air pressure, moisture, temperature, humidity, 4-20 mA, VDC, and more. SC18 device with the CST5 input cables is directed connected to TSI air velocity transducer, which can provide output signals of VDC or mA with maximum velocity of 4000 ft/s, and the VFD control panel to measure the velocity of air passing across the unit and the power/speed of the fan. SC18 is also utilized to measure and record the actuator valve movement of the chiller water cooling coil.
[image: http://paragonrobotics.com/website/images/product_images/SC76-detached.png][image: External Jack Sensor][image: C:\Users\dlee0\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\228C3E46.tmp][image: http://paragonrobotics.com/website/images/product_images/CST-top.png]
[bookmark: _Toc6682627]Figure 2.9: Photos of the Paragon Robotics SC76 differential pressure sensor, TSI Air Velocity Transducer, and SC18 external jack sensor with CST5 input cable (0-5V)
[bookmark: _Toc6682681]Installation/Validation
The cloud-based data logging system must be set up correctly to have effective results. This section explains a walk-through of how Paragon Robotics devices were installed into the AHU system.
[bookmark: _Toc6682682]Gateway Claim/Connection
A gateway is the device that enables the communication of signals between the sensors and a computer. It is required to tap into the calibration and logging settings of the sensors and to collect any data. Two types of gateways are recommended from Paragon Robotics which are Gateway v4 and Super Gateway v10. The Gateway v4 allows a wide distance of range of connecting to the sensors and storage capability of 120 billion data points with unlimited connections to the sensors. On the other hand, Super Gateway v10 is specifically designed to communicate with BACnet, Modbus or other custom network-based protocols. The gateway gives a much smaller range of sight and less amount of storage than Gateway v4. For this project, Gateway v4 is proven to be the better choice.
	First, an account is registered in paragonrobotics.com website to gain access to the HaloCloud service, that Paragon Robotics provides, with an email and password. This can be found after clicking “Sign In” in the top right corner. Account credentials to access the project’s data is given to Dr. Li Song if needed to be studied.
[image: ]
[bookmark: _Toc6682628]Figure 2.10: Paragon Robotics website (accessed in 3/22/19)
After registration, a widget tab of “SetupDevices” is created in the top-right corner to begin setting-up and connect the gateways and sensors. First, HaloCloud is set up properly as it is recommended to use HaloCloud and always sync the settings with HaloCloud. Then, the network security key is created with the email address and password. 
[image: ]
[bookmark: _Toc6682629]Figure 2.11: Getting started page in the “SetupDevices” tab (accessed in 3/22/19)
	Depending on the type of internet connections, the procedure to configurate and connect the gateways is different. The gateways must be “Claimed” as the account’s device to access its data. And to claim the gateway, it must have Internet connection to communicate with the website. When the security level of internet is minimal, the gateway is capable of directly communicating after connected the Ethernet port. If the internet connection has high levels of security built-in like the University of Oklahoma that demands all electronic devices of internet access to be registered, the gateway must be claimed to the account before connecting it to internet. In this project, since OU was not able to directly connect the gateway to the internet with merely attaching the Ethernet cable to the operating port due to the incapability of registering the gateway itself (no keyboard and mouse connection), it was first claimed at a personal house with a less complex router, then transferred and connected to the Ethernet port (nearest to the sensors to ensure good link to the output signals). If the gateway is claimed but outlined in the color of red instead of green, such as in Figure 2.12, check the gateways power or connection to the Ethernet port and call Paragon Robotics service team as it may not have power and/or internet connection, or the cloud server may be inoperative at the time for maintenance reasons.
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[bookmark: _Toc6682630]Figure 2.12: Example of properly claimed and connected gateway (accessed in 3/22/19)
When the gateways are connected to the ethernet ports, they must be in open area to ensure the best connection to the sensors with antennas facing upward and in clear of sight from furniture and such. The sensors cannot connect to the gateway inside metal enclosures, so the sensors must be selected appropriately to the application. Blinking of both LED lights in the physical Model of the gateway indicates good connections to power and internet as indicated in Figure 2.13.


[image: ]
[bookmark: _Toc6682631]Figure 2.13: Picture of an operating gateway
[bookmark: _Toc6682683]Outdoor Climate
There are two types of units of humidity: absolute humidity and relative humidity. Absolute humidity is the mass of water vapor divided by the mass of dry air in a volume of air at a given temperature. Relative humidity is the ratio of the absolute humidity at the point to the maximum absolute humidity it can achieve in the temperature of that specific point. 100 percent of relative humidity means that the air is fully saturated. Absolute humidity can be calculated with three properties: pressure, or altitude, dry bulb temperature, and relative humidity.
[image: Relative Humidity.png]
[bookmark: _Toc6682632]Figure 2.14: Relative humidity curve of 100% and 50% in range of -20°F and 50°F in respect to absolute humidity
Occupants are very sensitive to humidity, as the air removes moisture from human’s skin and respiratory system. Sweating is the body’s method of maintaining comfort and removing heat thus reducing the body’s temperature. When the air is at 100 percent relative humidity, sweat cannot evaporate into the air. A high relative humidity (more than 60%) can reduce the evaporation process of the human body and encourage the growth of mold and mildew due to the moist and humid conditions. A lower relative humidity (less than 30%) can cause eye irritation, allergies, or spread of viral infections.
Humidity is an essential property to assess the quality of air. Air handling process not only cools the air but removes moisture for the human comfort in the buildings. ASHRAE guidelines recommend 68°F to 74°F in the winter and 72°F to 80°F in the summer and the relative humidity of 30% to 60%. The humidity is controlled mostly by using the level of humidity of outside air. Therefore, the relative humidity of the outside air is recorded and measured.
SC12 humidity sensor measures and records the temperature and the relative humidity. Due to the wireless signal communication problems when placed in metal enclosures, an outdoor enclosure was designed and manufactured with a plastic junction box and 3D printed louvers attached to the sides with an overhang structure to have well-ventilated air stream to detect the outside air precisely.
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[bookmark: _Toc6682633]Figure 2.15: Photo of outside air temperature sensor case
The sensor is connected to the nearest gateway in the Configure Devices tab and placed inside the junction box. Using the DataAnalyzer widget tool, Figure 2.15 shows again a ± 0.9°F of error of SC12 device but accurately following the trend with the thermistor placed in the HVAC system measuring and recording the outside air temperature. The relative humidity measured by SC12 device is a function of the temperature reading from SC12. Therefore, when absolute humidity is to be measured, it must be converted by using an equation with the temperature data recorded from SC12, instead of any other temperature sensor or thermistor.
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[bookmark: _Toc6682634]Figure 2.16: Data points of outside air temperature and humidity from SC12 wireless temperature/humidity sensor with outside air temperature from SC31 thermistor sensor over period of one week
[bookmark: _Toc6682684]Outside air intake
Thermistor is a component that changes resistance with temperature. This changing of resistance can translate to change in the voltage supplied and then converted into the temperature of the thermistor. One of the applications for a thermistor is to measure temperatures of the different types of air traveling through the AHU. In this project, two 10K thermistors, TR10-48M, are attached to SC31 device and two SC31 are used to record four air temperatures: return, mixed, outside and supply. The thermistors wires are extended by joining 15 ft 24 AWG copper wires. As indicated below, each thermistor has different colors of wires for labeling purposes to know where the data is collected from.
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[bookmark: _Toc6682635]Figure 2.17: Two SC 31 devices with four connected thermistors and one thermistor set-up to detect mixed air temperature
	The Paragon Robotics wireless sensors must all be claimed/connected to sync to the nearest gateway. In the “Configure devices” section of “SetupDevices” widget tab, When the devices are powered on (top LED next to the power button blinking), you can select the devices that are desired to be claimed and start communicating to the account. When the device cannot be seen, restarting the device may help to search the gateway again as it powers on. After it is claimed, a widget tab “DataRecorder” can be used to observe the output signals of the sensors, the connection bars, and the time it was synced as shown in Figure 2.18.
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[bookmark: _Toc6682636]Figure 2.18: “Configure Devices” tab to claim or disclaim devices in the account
To verify that the thermistors are working correctly, these thermistors were placed in the same space location – Mechanical room where the AHU is placed in – with a SC12 temperature/humidity sensor for 48 hours. Widget tab of “DataAnalyzer” can show a graphical image by choosing which data series is desired to be observed. Figure 2.19 conveys the temperature of the room measured with the four thermistors and SC12. The thermistors are more reliable than SC12 in accurately measuring the temperature, thus any reading of the outside air comes from the thermistor detecting the outside air temperature. The thermistors have less than 0.5% error with each other confirming that all the thermistors are working properly with reliable data measuring and logging ability.
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[bookmark: _Toc6682637]Figure 2.19: Paragon Robotics graphical interface of temperature change of mechanical room measured with 4 thermistors and SC12 temperature/humidity sensor (accessed in 3/23/19)
	The four thermistors are then placed in each location: blue/green wired thermistor near the supply fan after the cooling coils, red/brown wired thermistor beside the filter after outside and return air is mixed, white/black wired thermistor behind the return air dampers, and orange/yellow wired thermistor behind the outside air damper.
[image: ]
[bookmark: _Toc6682638]Figure 2.20: Real time software interface of the thermistors and SC31 devices (accessed in 3/23/19)
	After logging a full recording of one week without any fault introduced to the system, the data can be exported and compounded into excel if necessary. Figure 2.21 shows a side-by-side comparison of the graphical profiles of the four thermistors from Microsoft Excel and Paragon Robotics. This figure represents a good reading of the temperatures because the mixed air must always be between return air and outside air due to the mixing process in the unit.
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[bookmark: _Toc6682639]Figure 2.21: Temperature of outside air, mixed air, supply air, and return air in a period of one week represented through two different interfaces (accessed in 3/23/19)
	Outside air intake has governing engineering principles of dry air mass balance (Equation 1), energy balance (Equation 2), latent heat balance (Equation 3), and sensible heat balance (Equation 4). Equation 5 is the definition of the enthalpy.
                                          	(1)
                                      	(2)
                           	(3)
                         	(4)
     		                         	(5)
where m is the mass, i is the enthalpy,  is the constant moist air specific heat of 0.242 , T is the temperature of the air,  is the constant vapor enthalpy of 1074 , and W is the absolute humidity of the air. Sensible and latent heat are decoupled to further simplify the equations as shown in Equation 6-9.
                    		                      	(6)
                                          	(7)
                                          	(8)
                                          	(9)
where  is the ratio of the outside air and the mixed air.
Airflow rate of outdoor air intake is difficult to measure. The alpha can be determined not only through the volumetric airflow rate but also with the temperature as shown in Equation 9. With the measurements from the data logging system, the alpha ratio can be calculated as shown in Figure 2.22. 

[bookmark: _Toc6682640]Figure 2.22: Alpha ratio with temperature of mixed air, outside air, and return air
	The  is highest when the temperature of outside air is lower than or equal to 55°F, which is the supply air set temperature. This alpha ratio is used to determine the energy used to dehumidify the air in hot and humid outdoor air climate with Equation 8. 
The “free air” operation is meant to introduces 100% of outside air while return air damper is blocked to utilize the least mechanical cooling and save energy consumption. However, the measurements show the highest alpha ratio is less than 90%. This can be interpreted as the return air damper has leakage. Due to the higher temperature of the mixed air compared to the outside air temperature during the free air operation, the existing operation is not optimal or fault-free.
Heat Exchanger

The cooling coil is a key component of the AHU system as it is the primary way of cooling the air as the air is drawn through the coils by the fan. The amount of cooling is controlled by the actuator valve that can close and open to the necessary amount for its demand. The amount of energy needed to be cooled must be equal to the energy gained to satisfy the supply air temperature requirement. During mechanical cooling, AHU uses the actuator valve positioning control to control the flow and pressure of the cooling coil. The exiting and entering temperature of the cooling coil is essential to analyze the effectiveness of the energy transfer of the cooling coil.
	The type K thermocouple probe with a metal penetrating probe is attached to the SC32 device. The thermocouples penetrate through the insulation to touch the cooling coil pipe to ensure accurate reading of the temperature. The SC32 device is then claimed and connected as any other devices in the “Configure device” tab shown in Figure 2.15. SC18 is used with an input cable of 0-10 VDC to detect the positioning of the actuator valve of the chiller water. The cable is installed into the actuator valve connect to receive output signal of VDC to identify the positioning of the actuator valve.
[image: ]    [image: ]
[bookmark: _Toc6682641]Figure 2.23: Type K thermocouple installed and penetrated through the insulation and 0-10 VDC cable installed to actuator valve of chiller water pipe
Figure 2.24 depicts the graphical image of the position of the valve and the cooling coil energy transfer. As the valve increases in voltage, inversely, the chiller water inlet and outlet temperature decrease. And as the valve decreases in voltage, the chiller water inlet and outlet temperature increase. Decrease voltage means a more opened position of the valve and increased voltage indicates a more closed position to stop the energy transfer. It infers that when cooling load is less (during night time), the valve actuator closes the flow of the chiller water and when the cooling load increases, the valve actuator opens to provide the cooling phenomenon. The DuraDrive linear actuator valve is controlled with proportional Models by 2-10 Vdc signals and set in a direct-action function (output signal increases as valve opens, or flow rate increases). It has a dial feature that can control the maximum percentage of opening of the valve. It is set to 60%, depicted in Figure 2.23.
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[bookmark: _Toc6682642]Figure 2.24: Relationship between chiller water inlet and outlet temperature and actuator valve output signal during a week period (accessed 3/24/19)
The heat transfer process can be examined with the fundamental principle of conservation of energy. The total energy transferred from the air to the chiller water coils in the cooling coil section must be equal. The energy transferred can be categorized as sensible or latent heat. Sensible heat is associated with the heat related to the temperature change. Latent heat involves the heat caused by phase change of a compound. In the AHU, the evaporator coils, chiller water coils in this case, has features of cooling of air temperature and dehumidification. So, when the outside air is dry, such as in the spring season (the testing season for the thesis study), the total energy can be represented by the sensible heat from the cooling of air temperature, which must be equal to the logarithmic mean temperature difference (LMTD). LMTD is used to determine the temperature driving force for heat transfer in flow systems.
          		(10)
           		(11)
           		(12)
           		(13)
where as  denotes the air-side heat transfer rate,  is the water-side heat transfer rate,  is the heat transfer rate of the cooling coils expressed with log mean temperature difference method,  is the sensible heat,  is the latent heat,  is the heat transfer coefficient,  is the exchange area, and  is defined as logarithmic mean.
	The logarithmic mean temperature difference is defined differently in two applications: cross-flow or parallel flow. In this application, the airflow through the cooling coils are considered as cross-flow, and the air is considered as hot fluid and the chiller water as cold fluid in Equation 14.
        		(14)
 is defined as the product of the air temperature difference of the inlet and outlet, volumetric airflow rate, specific heat of air, and density of air. The  and  in Equation 15 is considered constant which only affects linearly and  is assumed as zero, thus Equation 15 is formed and used to verify the data measured with the thermistor and temperature probes.
       		(15)
       			(16)
where C represents a constant value.
Figure 2.25 shows the relationship between the product of air-side temperature difference and volumetric flow rate and the LMTD. This demonstrates the quality of the measurements from the sensors.

[bookmark: _Toc6682643]Figure 2.25: Relationship of the product of volumetric flow rate and temperature difference of mixed air and supply air and the log mean temperature difference (accessed 4/8/19)
	Figure 2.26 shows the representation of the water-side temperature difference and the log mean temperature difference, but due to the transient response of the valve and the cooling effect, the graph does not show a well-defined linear pattern. Also, the valve position signal was very constant of 0% and 40% not providing enough data in between those positions.

[bookmark: _Toc6682644]Figure 2.26: Relationship of the product of the position of the valve and temperature difference of chiller water inlet and outlet and the log mean temperature difference (accessed 4/8/19)
	Figure 2.27 shows the installation of the pressure sensor. A pressure gauge with a meter that displays the pressure reading at that time is connected to calibrate the Paragon Robotics device. Omega PX309-200GV is a pressure gauge that has an input voltage of 5 VDC and outputs signal voltage range of 0-100mV corresponding to the measurement of pressure range from 0 to 200 psi. The issue of the Paragon Robotics device that reads the output mV readings from the pressure gauge could only generate 3 VDC for the Omega sensor, creating the output signal to skew. The calibration did not work as needed to, so an external power supply was added to provide the 5VDC to the gauge.
	After verification of the output signal to give the right amount of mV with a multimeter, the output signal wires were connected back to the device. However, it was later discovered that the device is hardwired with a specific calibration system and it could not read the output signal with 5VDC powered sensor. Although pressure measurements of the chiller water would have been extremely useful examine the performance of the water flow versus the position of the valve, but due to the time constraints of the project, it is no longer investigated with priority.
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[bookmark: _Toc6682645]Figure 2.27: Chiller water pressure gauge installation with the Paragon Robotics device to detect the mV output signal from the Omega pressure gauge
[bookmark: _Toc6682685]Fan
Flow of any fluid is caused by difference in pressure between two points. The direction of that flow equals high pressure to low pressure, or high energy to low energy. In HVAC systems, fan head pressure causes the flow to occur. Flow of air in duct is defined by three fundamental laws of physics: conservation of mass, conservation of energy, and conservation of momentum.
Bernoulli’s equation (Equation 17) uses the conservation of mass and conservation of energy in terms of pressure in a flow with two points.
           		(17)
where P is pressure at certain point,  is density, v denotes velocity, g is the gravitational constant, z is the height of the certain point, w/ is the fan or pump pressure head, and l is the distance of the pressure loss. And for air fan, Bernoulli’s equation can be condensed down to Equation 18. When this equation is simplified by the assumption of the fan inlet total pressure reflects the total pressure lost upstream of the fan and the fan outlet total pressure reflects the total pressure lost downstream of the fan, Equation 19 is formulated. Fan head, or the differential pressure of the fan, is very essential for the AHU operation as it provides the flow of the whole system.
                 	                      	(18)
               	                      	(19)
Differential pressure sensor is installed to measure the fan head pressure. The tubes connect to the device and the other ends of the tubes are placed before the fan and after the fan. Figure 2.28 is a visual representation of how the tubes are placed in specific locations to sense the static pressure. The pressure is translated to inch.water and this measurement is utilized to assess the performance of the fan compared to the fan curve given by the manufacturer. Figure 2.29 gives the graphical interface of the differential pressure in real-time through the Paragon Robotics “DataAnalyzer”.
[image: ][image: ]
[bookmark: _Toc6682646]Figure 2.28: SC76 Differential Pressure sensor with two tubes connected. One tube connected to the duct after supply fan into tee tube fitting for negative pressure reading
[image: ]Pressure
Time
Pdiff

[bookmark: _Toc6682647]Figure 2.29: Differential pressure measured in inch.water (accessed in 4/3/19)
Conservation of mass states that mass is neither created nor destroyed. The mass of air coming into a specific volume in the HVAC system is equal to the mass of air leaving. And because air is assumed to be incompressible in HVAC systems, the change of air density is zero. This can be translated into the equation of volumetric air flow exiting is equal to the volumetric air flow entering. That volumetric air flow rate can be separated to the product of velocity of the flow and area. This introduces Equation 20.
                                                         (20)
where, v is velocity and A is area. In AHU system, this equation can be used to determine the new air velocity with the new cross-sectional area size.
Two TSI air velocity transducers are installed in different points throughout the AHU system, one in the duct right after the fan supply and the other in the AHU before the cooling coil system. The opening in the tip of the probe is carefully placed to be horizontal against the flow to allow most accurate reading. The data recorded from the probe in the ductwork is reviewed with caution due to the turbulence created by the bend of the ductwork.
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[bookmark: _Toc6682648]Figure 2.30: TSI air velocity transducer installed in supply ductwork
	The velocity probes calculate the velocity, and the output signal is given in the units of mA. The range of the output signal is 4-20 mA and the range of the velocity that the probe can measure is 0-4000 ft/min. This gives the linear relationship of Equation 21.
                                   (21)
 where,  is the output signal from the transducer in mA units.
Although the airflow velocity measurements of the probe in the duct is unreliable, the data can be used to see if it has similar range of volumetric airflow rate as recorded with the probe. The velocity measurements in, ft/min, are converted to volumetric airflow rate, in units of CFM, by multiplying the cross-sectional area of the flow. Cross-sectional areas of the duct and AHU are 24 and 60 ft^2, respectively. Meanwhile, simple moving average equation, in Equation 22, is used to reduce and filter the noise of the signal of the duct velocity probe.
                            (22)
Figure 2.31 shows the airflow rate detected in AHU and the supply duct. Although the volumetric flow rate is in a similar range, the duct measurement modulates too heavily even with the simple moving average filter applied (5 samples). This volumetric airflow rate points of the AHU are utilized in the later sections to determine the operating conditions of the supply fan.

[bookmark: _Toc6682649]
Figure 2.31: Volumetric airflow rate measured and recorded in supply duct and AHU during 12 hours (accessed in 4/1/19)
	VFD control systems are widely used in fans, pumps, and compressors in HVAC systems, and in this application, VFD control system is used for the fan motor control to modulate the speed and maintain the discharge air static pressure or the temperature in worst zone at its set point. Compared to a VAV system of controlling the supply airflow rate to the spaces with damper modulation, VFD system, by adjusting the fan speed which directly translates to level of power consumption of fan motor, is expected to have maximum potential energy savings of 75%. VFD can also measure several useful electrical-related parameters, which could be used for system monitoring and FDD purposes.
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[bookmark: _Toc6682650]Figure 2.32: VFD control panel with 0-10 VDC wires connected
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[bookmark: _Toc6682651]Figure 2.33: Relationship of fan speed and power output signals of VFD in V and differential pressure in inch.water
	Figure 2.32 shows the VFD system panel and the output signal wires connect so the data logging system can record it. And Figure 2.33 depicts the relationship between rpm and power output signal in voltage, verifying that data logging system is correctly connected because rpm and power are both increasing and decreasing simultaneously. By obtaining the maximum fan speed in rpm and power in horsepower in the Fan Schedule from the AHU design specification (Appendix A), the output signals of fan speed and power can be converted with Equation 23 and 24.
                                            (23)
                                      (24)
where,  is output signal of AM and  is output signal of FM.
	In HVAC system, the relationship of the airflow rate and the pressure of the system is expressed as second polynomial increasing function in Equation 25. 
				              (25)
where S is the system resistance factor, which depends of the duct size and damper position. From this equation, this system characteristics curve is drawn and compared with the curve given in the submittals by the manufacturer, Nortek. This equation then introduces the Fan Law (Equation 26-28) giving the relationship of the airflow and fan speed (Fan Law 1), fan head and fan speed (Fan Law 2), and fan power and fan speed (Fan Law 3).
				              (26)
				              (27)
				              (28)
Appendix B is the AHU data sheet from the submittal of the manufacturer. In page 2 of the data sheet, a fan curve of rpm 1381 is given with its system curve. This fan curve and system curve is recreated in Figure 2.34. This figure also shows the fan head and its corresponding CFM (CFM data is of the velocity probe in the AHU). The fan head and CFM is then corrected by using Equation 28, 29, and 30 adjusting the speed to 1381 RPM which are derived from the Fan Law and is plotted in the figure to compare with the curves provided by the manufacturer. 
                                            (28)
         	                                   (29)
                                            (30)


[bookmark: _Toc6682652]Figure 2.34: Fan head vs airflow rate and power vs airflow rate with fan curve from the manufacturer
	As shown in the figure, depending on the outdoor climate, the fan head and volumetric can change. Thus, the longer range of data collection result in a wider range of the system curve. The baseline system curve (blue curve) compared to the system curve form the manufacturer shows that the system is already operating in a higher S curve indicating that there is a greater fan head, or total static pressure, with a lower volumetric flowrate. With the greater S value, the fan consumes more power to achieve the same amount of fan total static pressure.
[bookmark: _Toc6682686]Conclusion
After examination of the AHU system, the data logging system is selected to appropriately detect the necessary variables to study the AHU performance. Paragon Robotics devices are installed accordingly and calibrated to record accurate measurements. Then, the devices underwent an experiment of one to two weeks to observe the current state of each section of AHU and analyzed.


[bookmark: _Toc6682687]FDD Development 
	As mentioned in the introduction, FDD analysis has different categories of methods. FDD methods range from those based on physical and analytical Models to those driven by analysis of historical performance data using either artificial intelligence or statistical techniques. The method of FDD applied to a system differs depending on the following:
· The type of system to which it is applied
· The level of detail of diagnosis required
· The cost of implementation
· The degree of automation
· Tolerance of false positives
· The quantity of input data required
· The number and location of sensors present
Although development of methods using combination of different techniques has been popular and effective, a simple rule-based method is chosen to be the most optimal decision to determine the next step of analytical FDD methods with the cloud-based data logging system. The rule-based method is dependent on type of fault that is examined, thus the common faults of AHU systems are identified, and the method is developed to detect the specific faults observed from the list. In this chapter, the development of FDD method is described.

[bookmark: _Toc6682688]Design of Faults in AHU systems
[bookmark: _Toc6682689]Operational Modes in an AHU
Typically, there are four primary Modes of operation in the operation sequence of an AHU controller. Sequencing logic determines the Mode of operation as dictated by various thermal relationships including the internal and external loads on the zones served by the AHU. In the heating Mode (Mode 1), heating coil valve is controlled to maintain the temperature of the supply air while cooling coil valve is closed and the dampers for outside air, return air/exhaust air are operating to meet minimum ventilation requirements, which rarely happens except extremely cold climates. When outside air temperature increases, the sequence switches to Mode 2, which closes both heating coil valve and cooling coil valve while controlling the outside air dampers to maintain supply air temperature. Mode 3 is set when cooling coil valve is operating to keep the supply air temperature while using as much outside air as possible for “free cooling”. Then when minimum outdoor air fraction is propped, the sequence is set at Mode 4. Figure 3.1 shows the relationships of Mode 1 through 4 and the operations of AHU components.
[image: ]
[bookmark: _Toc6682653]Figure 3.1: Typical operating Modes of AHU [4]
[bookmark: _Toc6682690]Typical Faults of Air Handling Units and Fault Selection
During operation of the AHU controller discussed previously, any failures in the components, such as the fan, duct, actuators, sensors, etc., can significantly decrease the efficiency of the AHU. Table 3.1 gives a compilation of several typical faults in systems. 
[bookmark: _Toc6682703]Table 3.1: List of Typical Faults on AHU [25]
	Category
	Device
	Typical Faults

	Equipment
	Fan
	Pressure drop is increased
Fire damper stuck and increase in resistance
Decrease in the motor efficiency
Belt slippage

	
	Duct
	Air leakage

	
	Cooling coil
	Fouling (fin and tube) leads to reduced capacity

	Actuator
	OA, RA, and EA dampers
	A damper is stuck or a faulty position is operated
Air leakage occurs at fully open and closed positions

	
	Heating coil valve, cooling coil valve, and preheating coil valve
	Valve stuck, broken, or wrong operating position
Leakage occurs at fully open and closed positions of the valve

	Sensor
	SA, MA, OA and RA temperature
	Failures of a sensor are offset, discrete or drift

	
	MA, OA and RA humidity
	Failures of a sensor are offset, discrete or drift

	
	OA, SA, and RA flow rate
	Failures of a sensor are offset, discrete or drift

	
	SA and zone pressure
	Failures of a sensor are offset, discrete or drift

	Controller
	Motor modulation
	Unstable response

	
	Sequence of heating and cooling coil valve
	Unstable response

	
	Flow difference
	System stuck at same speed

	
	Static pressure
	Unstable response

	
	Zone temperature
	Unstable response



Out of the list, three faults are selected to be tested and introduced: (1) outside air economizer damper stuck closed, (2) fouling of fin and tube on cooling coil, and (3) fire damper stuck closed affecting the fan. Figure 3.2 shows the faults introduced in their corresponding sections of the AHU system.
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[bookmark: _Toc6682654]Figure 3.2: Faults located in the corresponding components of the system
[bookmark: _Toc6682691]Outside Air Intake: Outside air damper fault
Outside air damper fault is critical to the operation Modes as it can provide too much outside air needed or not enough. This excess of outside air can challenge energy savings because hot outside air mixed into the return air results in a greater cooling load to the system. On the other-hand, no outside air can impact human health, as it is unable to meet indoor air quality and ventilation requirements of providing enough outside air to eliminate harmful contaminants and gaseous chemicals. This can also impact the operation sequence of Mode 2 and 3, “free air” process, when outside air is at set point temperature of the supply air and the air does not need any heating or cooling. The reduced amount of outside air in this condition prevents the “free air” operation altogether, not allowing full 100% outside air into the system.
Fully closed outside air damper is introduced into the system. This means that not only can it allow the system to meet ventilation requirements but fully removes operation Mode 2 and 3. APAR rule-based FDD can identify the following faults:
· Stuck or leaking mixing box dampers, heating coil valves, and cooling coil valves;
· Temperature sensor faults;
· Design faults such as undersized coils;
· Controller programming errors related to tuning, setpoints, and sequencing logic;
· Inappropriate operator intervention.
This method is a perfect application for this type of fault.
	APAR includes rules of the heating Modes. In this project, the rule-set created by J. Schein et al. are condensed to only distinguish faults during Mode 2, 3 and 4 in Table 3.2. Also, it has been modified due to the inaccessible measurements such as the supply fan temperature increase and a robust cooling coil valve signal. In addition to this rule-set, the impact of the energy consumption of this fault compared to baseline operation. 
[bookmark: _Toc6682704]Table 2.2: Condensed APAR rule set
	Mode
	Rule
	Rule expression

	Cooling with Outdoor air (Mode 2)
	1
	

	
	2
	

	Mechanical Cooling with 100% Outside air (Mode 3)
	3
	

	
	4
	

	Mechanical cooling with minimum outdoor air
	5
	

	
	6
	



[bookmark: _Toc6682692]Heat Exchanger: Fouling of cooling coil
Fouling of cooling coil refers to the accumulation of contaminants on the water-side or air-side of heat transfer surfaces. The fouling increases the thermal resistance and decreases the performance of the equipment. Countless studies of the effects of fouling are published to address the problem. Some of these studies suggest increased pressure drop due to airflow decrease in the system and reduced the thermal conductance, which directly decreases the thermal effectiveness of water-cooled air coils in HVAC systems. [28] [29] The most compelling method to detect this fault is the diminished temperature difference in the water coils due to the reduced thermal effectiveness.
          	  	(31)
Equation 31 describes the heat transfer rate of the water-side. When the thermal effectiveness of the coils decreases, the temperature difference of the inlet and outlet of the chiller water decreases. This introduces the low delta-T syndrome. This phenomenon occurs when the difference between the supply water temperature and the return water temperature is less than design. In order to provide the same amount of heat transfer rate, the mass flow rate must increase which in turn increases the power of the pump to generate enough flow. Some of these cases can consume up to 25% in total. [30]
[bookmark: _Toc6682693]Fan: Fire damper stuck
The performance of the fan heavily relies on the pressure, system resistance, and the volumetric airflow rate. This is due to the governing equation of the fan written as Equation 25 in Chapter 2. When flow through the system increases, the fan head required increases by the square. Similar to the current flow (current can only flow through a resistance by the application of a voltage, flow of air can only be caused to flow through equipment by the pressure drop. Due to the complicated nature of the flow path in equipment, most designers/manufacturers yield to testing the equipment for its resistance characteristics instead calculate the fluid flow equations.
From this testing, the system curve and the fan curve are created for the building HVAC designers to use and select the most suitable HVAC systems to the specific projects. The system resistance, S, is believed to be set. The VFD controls then can monitor the fan speed and manipulate the resulting airflow rate and pressure required to increase efficiency and consume less energy (power) by maintaining the system curve. 
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[bookmark: _Toc6682655]Figure 3.3: A baseline operation of the VFD control regulating the fan speed and the result of changing 100% fan speed to 90% fan speed [26]
When fire dampers are stuck closed and choking the flow of the system, the system resistance increases. When the system resistance increases, the overall fan’s efficiency decreases as it maintains the same fan head but generating less airflow rate. This increase the power consumption.
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[bookmark: _Toc6682656]Figure 3.4: A baseline operation of the VAV control regulating air flowrate by closing dampers and representation of the result of stuck closed dampers [26]
	FDD for system resistance increase is required for all types of HVAC to maintain energy saving. It is closely studied in this study as the fault is simulated. The FDD program shows a visual comparison of how the fault had changed from its baseline operational duration. Finally, it provides a comparison of the energy consumption of the baseline operation and fault-simulated operation to deliver the effect and significance of the fault.
[bookmark: _Toc6682694]Experimental Procedure and Result
Faults are simulated in each sections of the AHU. The experiment procedure and the results are described in detail in this section of the chapter. It also explains the implication of these FDD results and the energy consumption comparison for each of these faults with the baseline operation.
[bookmark: _Toc6682695]Blocked/Stuck fully closed outside damper fault
Outside air damper can affect most during mode 2 and 3 when outside air is utilized as free air. This is when the temperature of the outside air is lower than return air. The fault is simulated during the day when the outside air is lower than return air to represent the importance of this fault to the energy consumption. The set of rules listed are implemented as primary FDD method. The threshold must be set to calibrate the FDD.
, threshold value of temperature for rules 1, 3, and 5, and , threshold value of alpha ratio for rules 2, 4, and 6, must be set according to the baseline operation of the specific system to correct the rule-based FDD set and match to how the HVAC system operates in its current state before the fault is simulated. The purpose of the threshold values is to create leniency and a wider range to the rules as it analyzes through the data measurements as shown in Figure 3.5.
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[bookmark: _Toc6682657]Figure 3.5: Example of the effect of threshold in the rules for detection of operating mode

[bookmark: _Toc6682658]Figure 3.6: Stuck fully closed outside damper fault simulated result of 4/14-15 (accessed in 4/20/19)
Figure 3.7 shows the yellow cell for input. The thresholds are set until the cell under “Any Fault? [Y,N]” indicates N. The thresholds must be also reasonably set without altering the rule.  must be under 5 degrees and  must be under 0.05 for time variance.
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[bookmark: _Toc6682659]Figure 3.7: Baseline operation section with input cell of thresholds
Then, the same set of rules with the thresholds runs through the fault simulated data to test the FDD system. Figure 3.8 depicts the same set ran through the fault simulated data and detecting that there, in fact, is a fault.
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[bookmark: _Toc6682660]Figure 3.8: Fault simulated operation section with fault detected
	When this fault is present, mode 2 and 3 is eliminated because the outside air cannot be used for the cooling of mixed air. The temperature of mixed air is most likely same as the return air. To visually show the impact of fault in its energy consumption, sensible heat is calculated by using Equation 32.
	           		(32)
Note that the average of volumetric flow rate of the fault free operation, 10800 CFM, is set and utilized in the equation to only assess the difference of the heat transfer due to the temperature difference caused by the damper fault.
The corrected alpha ratio is found in the same faulty data depending on the mode (outdoor air temperature) corresponding to the baseline data. For example, when the outside air temperature measures under 55 degrees, the alpha ratio is corrected to 85% which is given by observing the baseline operation. And when the outside air temperature measures under 75 degrees but greater than 55 degrees, the alpha ratio is corrected to 55%, which is also given by observing the baseline operation. Another sensible heat is calculated and compared.

[bookmark: _Toc6682661]Figure 3.9: Sensible cooling load during baseline operation and fault simulated operation
	For this specific time of study, outside air was mostly lower than the return air. In Figure 3.8, baseline operation required 172.56 kBtu/hr of cooling capacity and fault simulated operation needed almost double which is 302.18 kBtu/hr of cooling capacity. This shows the enormous effect on energy consumption due to the outdoor air damper stuck closed. The closed damper limits the AHU to utilize the cold outside air and required to cool the warmer return air in times of mode 2 and 3.
[bookmark: _Toc6682696]Fouling of Coil
The fouling of coils is simulated by blocking the air entering the coils as the contamination in the coils blocks the air from entering. The blockage reduces the cooling effect due to the lack of surface area for heat transfer. During simulation of the fault, the data is recorded and analyzed which is shown in Figure 3.10. The figure shows that a drastic change in the outlet temperature of the chiller water at 5:30 PM which is when the fault is simulated. The difference of inlet and outlet temperature of the chiller water is decreased and thus the low delta-T syndrome. In the figure, the blue line indicates an increase when the fouling is introduced to increase the mass flow rate of the water, so it provides enough heat transfer rate from the decrease of delta-T. 
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[bookmark: _Toc6682662]Figure 3.10: Temperature of inlet and outlet of chiller water, position of valve, and air temperature before and after the fouling fault simulation (accessed in 4/17/19)
	The FDD program evaluates the temperature difference of baseline data and the fault simulated operation data. It also analyzes the position of the valve. When there is heat transfer (valve position is not closed), then the FDD indicates if there is a decrease in temperature difference of the chiller water during baseline operation and fault simulated operation. Figure 3.11 depicts a portion of the FDD program that indicates if there is a fouling of the cooling coil and the changes of the operation is also provided.
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[bookmark: _Toc6682663]Figure 3.11: Portion of FDD program that exposes the existence of fouling fault and illustrates the impact of the fault
The fault decreased the temperature difference of the inlet and outlet of cooling coil. Thus, the mass flow rate increased to satisfy the cooling load requirements. The average percentage rise of mass flow rate, 21.67%, results in an increase of chiller plant power, or an efficiency loss, which can be estimated from the chiller manufacturer’s technical data sheet.
[bookmark: _Toc6682697]Stuck closed fire damper/Overall increase of system resistance
The stuck closed fire damper is simulated by blocking areas inside the AHU equipment. The blockage causes a great amount of noise due to the narrower path that the air must take and the increased air velocity. Figure 3.12 shows a real-time visualization of the pressure required, fan speed, volumetric airflow rate, and the power consumed.  The figure shows a change in all categories when the fault is introduced. The airflow rate is minimally decreased indicated by the blue line, fan pressure head is increased shown with purple line, the red line shows an increase in the fan power, and the yellow line indicates the fan speed.
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[bookmark: _Toc6682664]Figure 3.12: Visual representation of the fan parameters during the fault simulated operation in Paragon Robotics website (accessed 4/2/19)
	The data from the simulated fault operation duration is loaded into the FDD program. It provides the figure below that indicates the change in the system curve. Compared to the blue trendline which is the baseline operation system curve, the system curve has shifted to the left which indicates the increase of the system resistance, S.

[bookmark: _Toc6682665]Figure 3.13: System curve of design from manufacturer, baseline, and fault simulated operations
	Due to the dynamic changes of the system, a low level of shifting of the system curve can occur, so a threshold is given to provide time delay for any transient properties. The threshold is dependent on the quality and amount of the data from the baseline operation. The mean value of the measured fan head, measured volumetric airflow rate, design fan head and the volumetric airflow rate are calculated to indicate the system curve as well as defining the threshold.
A limit of S values of the baseline condition is given as Sthreshold. When the system curve shifts further left, moving out of the range of baseline condition (or shows a higher value of S compared to the Sthreshold), then it indicates a fault of fire damper stuck closed in the FDD. And as the FDD program indicates the fault, it notifies the operator/user the level of significance of the system as shown in Figure 3.14. Colors of green, yellow and red mean good, okay, and bad condition, respectively. The threshold is set by finding the ratio of Smean of baseline operation to Smean of faulty operation and calculating the Sthreshold with the minimum of the volumetric airflow rate with its corresponding fan head (Equation 33). Then, Equation 34 utilizes the threshold to detect if there is an increase of the S value from a fault in the system. The figure indicates that the operation with the simulation of fault is more than 40% divergent from the Sthreshold of the baseline operation.
                              	              (33)
                   	              (34)
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[bookmark: _Toc6682666]Figure 3.14: A gauge of how critical the fault is by giving a threshold to the S value compared to the Smax
	After this, to compare the energy spent for 30 days with fault and without fault, the mean of power data, measured directly from the VFD control panel, for both operations were calculated and multiplied by 720 hours, which is a typical duration of filter change/maintenance of HVAC systems. The difference of kWh ratings gives a physical meaning of the effect of the fault. Shown in Figure 3.15, baseline operation used 3116.96 kWh of power, whereas, faulty operation consumed 4421.14 kWh of power. This type of failure of fire dampers stuck closed can potentially consume more than 40% more power.

[bookmark: _Toc6682667]Figure 3.15: Energy consumption of 30 days of baseline and fault simulated operations



[bookmark: _Toc6682698]Conclusion and Future Work
2 
In this thesis, an air handling unit with a variable frequency drive control is evaluated. Then, a cloud-based data logging system with appropriate sensors is implemented into the AHU to measure and record different variables. The data logging system is then verified and tested by collected baseline data (existing operation before designed faults are purposely introduced) of the system to assess the current condition. Typical faults of AHU are selected and simulated into the system to collect the faulty data. Faults are detected by a rule-based and data driven method. FDD is created to test the system and energy loss due to the faults are included to indicate the energy saving potential.
The following list summarizes the major works done in the thesis.
1. Literature reviews show various types of FDD methods and usefulness and application purposes of each types. These types are categorized in three: rule-based, data-driven, and model-based. And hybrid techniques, a combination of two or three, have been highly successful and efficient in detecting and diagnosing faults. Although the eminent effectiveness of these studies, applications of FDD in the HVAC industry has not been advancing with the technology of today compared to other industries. Information technology is practical and constructive for the HVAC industry to serve as a main tool to analyze the HVAC systems in depth and control them with greater precision to conserve energy.

2. The AHU is evaluated through the schedules given and the submittals from manufacturing company. Parameters needed to be recorded in the AHU are considered, and corresponding sensors and devices are selected/chosen to assess the condition of the system before any faults. Experimental results are recorded to analyze the AHU and the cloud-based data logging system.

3. Cloud-based data logging system implemented into the system, supplied and manufactured from Paragon Robotics, were easy to handle and robust. Paragon Robotics customer service is outstanding and helpful to locate and solve any problems of the software or hardware. The company responds quickly to inquiries and returning/shipping of devices. The real-time data is examined quickly with Paragon Robotics software on-line or exported and analyzed thoroughly in third-party applications.
The difficulties that the devices faced in the thesis came from the simplicity of the design. Since the devices does not have any displays but only LED lights, there were problems when the user had to connect and claim the devices on a more complex Internet networks such as the one of University of Oklahoma with greater security. The DataAnalyzer widget has some bugs that were not fixed in the duration of this thesis such as outputting an incorrect value of the difference of two temperatures from thermistors. Lastly, the software developing tool is offered but requires a great amount of knowledge on HTML and JAVA Script coding.

4. Faults of outside air damper stuck closed fully and fire damper stuck fully are simulated to record the measurement information to the cloud and analyze the result of the system. Rule-based/data-driven method is developed. The FDD system is implemented with max energy consumption analysis due to the faults to provide bigger perspective of the problems of the faults.

A new application to cloud-based data logging system was successfully implemented into the AHU system and FDD was validated with the system during this thesis project. Some of future works are still reviewed and listed below to further advance this application.
More instruments verifications must be performed with the device. The calibration problem with the water pressure gauge must be identified to deliver robust measurements of the cooling coil flow rate. Also, other sensors such as the Hall Effect liquid flow sensor, ultrasonic flow sensor, and more are to be initiated into the system to provide a wider range of variable measurement techniques and variety of tools associated with the data logging system.

FDD methods are implemented through off-line setting by exporting the data measurements onto an external software program. Since the device company has capability of software development in its tools, real-time monitoring can be used for real-time FDD “widget” software developed and implemented.

The portability of this device is highly applicable to test other systems. This project can be performed in different types of HVAC systems, such as commercial roof-top units (RTUs), AHU with VAV controls, split systems, and more. The more experiments performed can develop a more robust system and produce greater advancement to the cloud-based technologies.

Development of different FDD methods is crucial to progress the project. The cloud-based system can easily implement different FDD methods or already developed methods and test the methods. And these methods can also be compared with each other simultaneously with real-time data and examine the better methods for specific systems.
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[bookmark: _Toc6682705]Table A‑1:Specifications of AHU Cooling Coil and Fan
	AHU Cooling Coil

	Variable
	Value
	Unit

	Total capacity
	985.388
	kBtu/hr

	Sensible capacity
	787.244
	kBtu/hr

	Air flow
	25,415
	cfm

	Max coil velocity
	498
	fpm

	Entering air dry bulb temperature
	78.8
	oF

	Entering air web bulb temperature
	63.3
	oF

	Leaving air dry bulb temperature
	50.3
	oF

	Leaving air wet bulb temperature
	49.8
	oF

	Entering water temperature
	42
	oF

	Water flow rate
	145
	gpm

	Max air pressure drop
	0.87
	in H2O

	Max water pressure drop
	7.71
	ft

	AHU Fan Specifications

	Variable
	Value
	Unit

	Max air flow
	25,415
	cfm

	Min air flow
	9,150
	cfm

	Motor
	30/1750
	HP/RPM

	Total static pressure
	2.5
	in H2O

	Speed
	1,420
	rpm

	Mechanical efficiency
	57
	%
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Table A-2: Control Valve Schedule
	Control Valve

	Variable
	Value
	Unit

	Water Flow
	144.8
	GPM

	Valve Size
	2-1/2
	Inch

	Shut-Off Pressure
	50
	Psig

	Fail Position
	NC
	N/A






[bookmark: _Toc6682701]Appendix B: Air Handling Unit Data Sheet
[image: ]


[image: ]


[image: ]


[image: ]
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Temperature [F]
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Q*ΔTair-side [cfm*F]
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V_position*ΔTwater-side [F]



DUCT [CFM]	43555.587048611109	43555.587743055556	43555.588437500002	43555.589131944442	43555.589826388888	43555.590520833335	43555.591215277775	43555.591909722221	43555.592604166668	43555.593298611115	43555.593993055554	43555.594687500001	43555.595381944448	43555.596076388887	43555.596770833334	43555.59746527778	43555.59815972222	43555.598854166667	43555.599548611113	43555.600243055553	43555.600937499999	43555.601631944446	43555.602326388886	43555.603020833332	43555.603715277779	43555.604409722226	43555.605104166665	43555.605798611112	43555.606493055559	43555.607187499998	43555.607881944445	43555.608576388891	43555.609270833331	43555.609965277778	43555.610659722224	43555.611354166664	43555.61204861111	43555.612743055557	43555.613437499997	43555.614131944443	43555.61482638889	43555.615520833337	43555.616215277776	43555.616909722223	43555.617604166669	43555.618298611109	43555.618993055556	43555.619687500002	43555.620381944442	43555.621076388888	43555.621770833335	43555.622465277775	43555.623159722221	43555.623854166668	43555.624548611115	43555.625243055554	43555.625937500001	43555.626631944448	43555.627326388887	43555.628020833334	43555.62871527778	43555.62940972222	43555.630104166667	43555.630798611113	43555.631493055553	43555.632187499999	43555.632881944446	43555.633576388886	43555.634270833332	43555.634965277779	43555.635659722226	43555.636354166665	43555.637048611112	43555.637743055559	43555.638437499998	43555.639131944445	43555.639826388891	43555.640520833331	43555.641215277778	43555.641909722224	43555.642604166664	43555.64329861111	43555.643993055557	43555.644687499997	43555.645381944443	43555.64607638889	43555.646770833337	43555.647465277776	43555.648159722223	43555.648854166669	43555.649548611109	43555.650243055556	43555.650937500002	43555.651631944442	43555.652326388888	43555.653020833335	43555.653715277775	43555.654409722221	43555.655104166668	43555.655798611115	43555.656493055554	43555.657187500001	43555.657881944448	43555.658576388887	43555.659270833334	43555.65996527778	43555.66065972222	43555.661354166667	43555.662048611113	43555.662743055553	43555.663437499999	43555.664131944446	43555.664826388886	43555.665520833332	43555.666215277779	43555.666909722226	43555.667604166665	43555.668298611112	43555.668993055559	43555.669687499998	43555.670381944445	43555.671076388891	43555.671770833331	43555.672465277778	43555.673159722224	43555.673854166664	43555.67454861111	43555.675243055557	43555.675937499997	43555.676631944443	43555.67732638889	43555.678020833337	43555.678715277776	43555.679409722223	43555.680104166669	43555.680798611109	43555.681493055556	43555.682187500002	43555.682881944442	43555.683576388888	43555.684270833335	43555.684965277775	43555.685659722221	43555.686354166668	43555.687048611115	43555.687743055554	43555.688437500001	43555.689131944448	43555.689826388887	43555.690520833334	43555.69121527778	43555.69190972222	43555.692604166667	43555.693298611113	43555.693993055553	43555.694687499999	43555.695381944446	43555.696076388886	43555.696770833332	43555.697465277779	43555.698159722226	43555.698854166665	43555.699548611112	43555.700243055559	43555.700937499998	43555.701631944445	43555.702326388891	43555.703020833331	43555.703715277778	43555.704409722224	43555.705104166664	43555.70579861111	43555.706493055557	43555.707187499997	43555.707881944443	43555.70857638889	43555.709270833337	43555.709965277776	43555.710659722223	43555.711354166669	43555.712048611109	43555.712743055556	43555.713437500002	43555.714131944442	43555.714826388888	43555.715520833335	43555.716215277775	43555.716909722221	43555.717604166668	43555.718298611115	43555.718993055554	43555.719687500001	43555.720381944448	43555.721076388887	43555.721770833334	43555.72246527778	43555.72315972222	43555.723854166667	43555.724548611113	43555.725243055553	43555.725937499999	43555.726631944446	43555.727326388886	43555.728020833332	43555.728715277779	43555.729409722226	43555.730104166665	43555.730798611112	43555.731493055559	43555.732187499998	43555.732881944445	43555.733576388891	43555.734270833331	43555.734965277778	43555.735659722224	43555.736354166664	43555.73704861111	43555.737743055557	43555.738437499997	43555.739131944443	43555.73982638889	43555.740520833337	43555.741215277776	43555.741909722223	43555.742604166669	43555.743298611109	43555.743993055556	43555.744687500002	43555.745381944442	43555.746076388888	43555.746770833335	43555.747465277775	43555.748159722221	43555.748854166668	43555.749548611115	43555.750243055554	43555.750937500001	43555.751631944448	43555.752326388887	43555.753020833334	43555.75371527778	43555.75440972222	43555.755104166667	43555.755798611113	43555.756493055553	43555.757187499999	43555.757881944446	43555.758576388886	43555.759270833332	43555.759965277779	43555.760659722226	43555.761354166665	43555.762048611112	43555.762743055559	43555.763437499998	43555.764131944445	43555.764826388891	43555.765520833331	43555.766215277778	43555.766909722224	43555.767604166664	43555.76829861111	43555.768993055557	43555.769687499997	43555.770381944443	43555.77107638889	43555.771770833337	43555.772465277776	43555.773159722223	43555.773854166669	43555.774548611109	43555.775243055556	43555.775937500002	43555.776631944442	43555.777326388888	43555.778020833335	43555.778715277775	43555.779409722221	43555.780104166668	43555.780798611115	43555.781493055554	43555.782187500001	43555.782881944448	43555.783576388887	43555.784270833334	43555.78496527778	43555.78565972222	43555.786354166667	43555.787048611113	43555.787743055553	43555.788437499999	43555.789131944446	43555.789826388886	43555.790520833332	43555.791215277779	43555.791909722226	43555.792604166665	43555.793298611112	43555.793993055559	43555.794687499998	43555.795381944445	43555.796076388891	43555.796770833331	43555.797465277778	43555.798159722224	43555.798854166664	43555.79954861111	43555.800243055557	43555.800937499997	43555.801631944443	43555.80232638889	43555.803020833337	43555.803715277776	43555.804409722223	43555.805104166669	43555.805798611109	43555.806493055556	43555.807187500002	43555.807881944442	43555.808576388888	43555.809270833335	43555.809965277775	43555.810659722221	43555.811354166668	43555.812048611115	43555.812743055554	43555.813437500001	43555.814131944448	43555.814826388887	43555.815520833334	43555.81621527778	43555.81690972222	43555.817604166667	43555.818298611113	43555.818993055553	43555.819687499999	43555.820381944446	43555.821076388886	43555.821770833332	43555.822465277779	43555.823159722226	43555.823854166665	43555.824548611112	43555.825243055559	43555.825937499998	43555.826631944445	43555.827326388891	43555.828020833331	43555.828715277778	43555.829409722224	43555.830104166664	43555.83079861111	43555.831493055557	43555.832187499997	43555.832881944443	43555.83357638889	43555.834270833337	43555.835081018522	43555.835775462961	43555.836469907408	43555.837164351855	43555.837858796294	43555.838553240741	43555.839247685188	43555.839942129627	43555.840636574074	43555.841331018521	43555.84202546296	43555.842719907407	43555.843414351853	43555.844108796293	43555.84480324074	43555.845497685186	43555.846192129633	43555.846886574072	43555.847581018519	43555.848275462966	43555.848969907405	43555.849664351852	43555.850358796299	43555.851053240738	43555.851747685185	43555.852442129632	43555.853136574071	43555.853831018518	43555.854525462964	43555.855219907404	43555.855914351851	43555.856608796297	43555.857303240744	43555.857997685183	43555.85869212963	43555.859386574077	43555.860081018516	43555.860775462963	43555.86146990741	43555.862164351849	43555.862858796296	43555.863553240742	43555.864247685182	43555.864942129629	43555.865636574075	43555.866331018522	43555.867025462961	43555.867719907408	43555.868414351855	43555.869108796294	43555.869803240741	43555.870497685188	43555.871192129627	43555.871886574074	43555.872581018521	43555.87327546296	43555.873969907407	43555.874664351853	43555.875358796293	43555.87605324074	43555.876747685186	43555.877442129633	43555.878136574072	43555.878831018519	43555.879525462966	43555.880219907405	43555.880914351852	43555.881608796299	43555.882303240738	43555.882997685185	43555.883692129632	43555.884386574071	43555.885081018518	43555.885775462964	43555.886469907404	43555.887164351851	43555.887858796297	43555.888553240744	43555.889247685183	43555.88994212963	43555.890636574077	43555.891331018516	43555.892025462963	43555.89271990741	43555.893414351849	43555.894108796296	43555.894803240742	43555.895497685182	43555.896192129629	43555.896886574075	43555.897581018522	43555.898275462961	43555.898969907408	43555.899664351855	43555.900358796294	43555.901053240741	43555.901747685188	43555.902442129627	43555.903136574074	43555.903831018521	43555.90452546296	43555.905219907407	43555.905914351853	43555.906608796293	43555.90730324074	43555.907997685186	43555.908692129633	43555.909386574072	43555.910081018519	43555.910775462966	43555.911469907405	43555.912164351852	43555.912858796299	43555.913553240738	43555.914247685185	43555.914942129632	43555.915636574071	43555.916331018518	43555.917025462964	43555.917719907404	43555.918414351851	43555.919108796297	43555.919803240744	43555.920497685183	43555.92119212963	43555.921886574077	43555.922581018516	43555.923275462963	43555.92396990741	43555.924664351849	43555.925358796296	43555.926053240742	43555.926747685182	43555.927442129629	43555.928136574075	43555.928831018522	43555.929525462961	43555.930219907408	43555.930914351855	43555.931608796294	43555.932303240741	43555.932997685188	43555.933692129627	43555.934386574074	43555.935081018521	43555.93577546296	43555.936469907407	43555.937164351853	43555.937858796293	43555.93855324074	43555.939247685186	43555.939942129633	43555.940636574072	43555.941331018519	43555.942025462966	43555.942719907405	43555.943414351852	43555.944108796299	43555.944803240738	43555.945497685185	43555.946192129632	43555.946886574071	43555.947581018518	43555.948275462964	43555.948969907404	43555.949664351851	43555.950358796297	43555.951053240744	43555.951747685183	43555.95244212963	43555.953136574077	43555.953831018516	43555.954525462963	43555.95521990741	43555.955914351849	43555.956608796296	43555.957303240742	43555.957997685182	43555.958692129629	43555.959386574075	43555.960081018522	43555.960775462961	43555.961469907408	43555.962164351855	43555.962858796294	43555.963553240741	43555.964247685188	43555.964942129627	43555.965636574074	43555.966331018521	43555.96702546296	43555.967719907407	43555.968414351853	43555.969108796293	43555.96980324074	43555.970497685186	43555.971192129633	43555.971886574072	43555.972581018519	43555.973275462966	43555.973969907405	43555.974664351852	43555.975358796299	43555.976053240738	43555.976747685185	43555.977442129632	43555.978136574071	43555.978831018518	43555.979525462964	43555.980219907404	43555.980914351851	43555.981608796297	43555.982303240744	43555.982997685183	43555.98369212963	43555.984386574077	43555.985081018516	43555.985775462963	43555.98646990741	43555.987164351849	43555.987858796296	43555.988553240742	43555.989247685182	43555.989942129629	43555.990636574075	43555.991331018522	43555.992025462961	43555.992719907408	43555.993414351855	43555.994108796294	43555.994803240741	43555.995497685188	43555.996192129627	43555.996886574074	43555.997581018521	43555.99827546296	43555.998969907407	43555.999664351853	43556.000358796293	43556.00105324074	43556.001747685186	43556.002442129633	43556.003136574072	43556.003831018519	43556.004525462966	43556.005219907405	43556.005914351852	43556.006608796299	43556.007303240738	43556.007997685185	43556.008692129632	43556.009386574071	43556.010081018518	43556.010775462964	43556.011469907404	43556.012164351851	43556.012858796297	43556.013553240744	43556.014247685183	43556.01494212963	43556.015636574077	43556.016331018516	43556.017025462963	43556.01771990741	43556.018414351849	43556.019108796296	43556.019803240742	43556.020497685182	43556.021192129629	43556.021886574075	43556.022581018522	43556.023275462961	43556.023969907408	43556.024664351855	43556.025358796294	43556.026053240741	43556.026747685188	43556.027442129627	43556.028136574074	43556.028831018521	43556.02952546296	43556.030219907407	43556.030914351853	43556.031608796293	43556.03230324074	43556.032997685186	43556.033692129633	43556.034386574072	43556.035081018519	43556.035775462966	43556.036469907405	43556.037164351852	43556.037858796299	43556.038553240738	43556.039247685185	43556.039942129632	43556.040636574071	43556.041331018518	43556.042025462964	43556.042719907404	43556.043414351851	43556.044108796297	43556.044803240744	43556.045497685183	43556.04619212963	43556.046886574077	43556.047581018516	43556.048275462963	43556.04896990741	43556.049664351849	43556.050358796296	43556.051053240742	43556.051747685182	43556.052442129629	43556.053136574075	43556.053831018522	43556.054525462961	43556.055219907408	43556.055914351855	43556.056608796294	43556.057303240741	43556.057997685188	43556.058692129627	43556.059386574074	43556.060081018521	43556.06077546296	43556.061469907407	43556.062164351853	43556.062858796293	43556.06355324074	43556.064247685186	43556.064942129633	43556.065636574072	43556.066331018519	43556.067025462966	43556.067719907405	43556.068414351852	43556.069108796299	43556.069803240738	43556.070497685185	43556.071192129632	43556.071886574071	43556.072581018518	43556.073275462964	43556.073969907404	43556.074664351851	43556.075358796297	43556.076053240744	43556.076747685183	43556.07744212963	43556.078136574077	43556.078831018516	43556.079525462963	43556.08021990741	43556.080914351849	43556.081608796296	43556.082303240742	43556.082997685182	43556.083692129629	43556.084386574075	43556.085081018522	43556.085775462961	43556.086469907408	43556.087164351855	43556.087858796294	43556.088553240741	43556.089247685188	43556.089942129627	43556.090636574074	43556.091331018521	43556.09202546296	43556.092719907407	43556.093414351853	43556.094108796293	43556.09480324074	43556.095497685186	43556.096192129633	43556.096886574072	43556.097581018519	43556.098275462966	43556.098969907405	43556.099664351852	43556.100358796299	43556.101053240738	43556.101747685185	43556.102442129632	43556.103136574071	43556.103831018518	43556.104525462964	43556.105219907404	43556.105914351851	#N/A	#N/A	#N/A	10012.498298194259	9907.498040702194	10184.997597243637	10027.497211005539	10012.496709823608	10267.496466636658	10267.496466636658	10657.496452331543	10162.496566772461	10087.496638298035	9434.9967241287231	9044.9967384338379	9652.4966955184937	9464.9966955184937	9787.4965807422996	10282.496466301382	10109.996451996267	10154.996409080923	10154.996395111084	10034.996509552002	10072.496652603149	9652.4966955184937	9869.9966669082642	10019.996523857117	9929.9962520599365	10627.496123313904	10559.996008872986	10154.996023513377	10679.996238090098	10762.496338225901	10972.496495582163	11197.496652603149	11047.496795654297	10544.997096061707	10319.997310638428	10184.99743938446	9532.4975252151489	10177.497625350952	10072.497725486755	10117.49804019928	10297.498226165771	10327.498197555542	10604.998111724854	10544.997811317444	10604.997396469116	10237.496852874756	9757.4965953826904	9592.496395111084	9532.496452331543	9967.496395111084	10769.996166229248	10597.496151924133	10942.496180534363	10484.996438026428	9914.9966239929199	10852.496266365051	11227.495551109314	11737.495064735413	12217.494606971741	11384.994506835938	11219.9946641922	10694.994807243347	10402.49490737915	10597.495079040527	10454.995036125183	10334.994792938232	10567.494750022888	10762.494564056396	10784.994535613805	10387.494378257543	10019.994192291051	9764.9940778501332	9629.9940347671509	9929.9941062927246	9689.9939775466919	9659.9940061569214	9854.9938201904297	9487.493634223938	9427.493691444397	9532.4935913085938	9089.9934768676758	9494.9934482574463	9854.993462562561	9629.9936771392822	9404.9942493438721	9359.994649887085	8932.4948787689209	9187.4949932098389	10057.494878768921	10342.494964599609	10477.495193481445	10657.495379447937	10934.995293617249	10784.995436668396	10589.995622634888	10582.495808601379	9974.9962091445923	10004.996180534363	10859.99608039856	10702.49605178833	10529.996037483215	10484.99608039856	10214.995980262756	9907.4957370758057	9712.4955654144287	9974.995493888855	9982.4953079223633	10304.995179176331	10154.994964599609	10252.494692802429	10327.494621276855	10597.49436378479	10972.49436378479	10372.494578361511	10724.994421005249	10222.49436378479	10087.494134902954	10537.493705749512	10409.993648529053	10109.993934631348	10379.994034767151	10177.494049072266	9599.9940633773804	9719.9939489364624	9314.9939775466919	9277.4941921234131	9187.4942779541016	9262.4942064285278	9577.4942636489868	9764.9942776188254	9772.4944492802024	9779.9946209415793	9997.4945923313498	9862.4947071075439	10019.994735717773	10057.494878768921	10267.495036125183	10387.495279312134	10732.495665550232	11077.49605178833	10769.996537826955	10649.996652267873	10529.996766708791	10529.996766708791	10184.996724128723	10199.996709823608	10274.996638298035	10387.496709823608	11084.996581077576	11459.996581077576	11497.496366500854	11287.496209144592	10972.496151924133	10859.99608039856	10814.996137283742	10822.495951317251	10717.496051453054	11114.995851181448	11182.495594024658	11062.495350837708	10919.994964264333	10409.994735382497	10049.994721077383	10042.494735214859	9704.9948642961681	9854.9950788728893	10079.995221924037	10679.995179176331	11347.495079040527	11317.495107650757	11954.995036125183	11557.49523639679	11549.995422363281	11047.495722770691	10372.496008872986	10364.996208809316	9974.9962231144309	10642.496122978628	10702.496065758169	10664.995908737183	11257.495880126953	10837.495923042297	11129.995822906494	11369.995951652527	10949.995994567871	11347.495794296265	11294.995665550232	11354.995408561081	10994.995036628097	10897.49459316954	10657.494106795639	10529.993534088135	11174.993276596069	10649.993062019348	10814.992904663086	11009.992718696594	10409.992575645447	10417.49256150797	10259.992532897741	10342.492633033544	10477.492504287511	11077.492475509644	11017.492532730103	10919.992446899414	11512.492418289185	11339.99240398407	11654.992461204529	11204.992532730103	10859.992504119873	10717.492461204529	10522.492289543152	9997.4920749664307	9734.9917888641357	9719.9914455413818	9404.9910306930542	9899.9909162521362	9967.4910306930542	10012.49098777771	10589.991331100464	10859.991431236267	11159.991502761841	11362.491688225418	11137.491587083787	11009.991887491196	11002.492073457688	11174.992245621979	10679.992318153381	10792.492032051086	10372.491717338562	10094.991445541382	10282.491445541382	10402.491331100464	10499.991416931152	10604.991316795349	11084.990859031677	10627.490758895874	11309.990644454956	11189.990758895874	11242.491245269775	11234.991431236267	10799.991488456726	10439.991474151611	10027.491331100464	10942.49153137207	11309.992074966431	11774.992704391479	11872.493147850037	11137.493491172791	11032.493591308594	11054.993748664856	11152.494034264237	11302.494248840958	11474.994263146073	11234.99413440004	11107.493877410889	11069.993562530726	10702.493734192103	10642.493791412562	10589.994020294398	10664.994120597839	11024.993777275085	11062.493562698364	10762.493491172791	10754.993319511414	10162.493348121643	10717.493534088135	11032.493591308594	10957.494020462036	10709.994435310364	10192.494750022888	10754.994750022888	10372.494578361511	11107.494592666626	10829.994678497314	10207.495093345642	10492.495536804199	10304.995894432068	10469.996094703674	10349.996223114431	10484.996451996267	9937.4964376911521	9787.4965807422996	9869.9966669082642	10087.496638298035	10312.496781349182	10822.496652603149	10477.49662399292	10679.996609687805	10507.49659538269	9824.9967098236084	10364.996910095215	9847.4972248077393	9907.4975252151489	10252.497911453247	9967.4981692805886	10004.998312331736	9877.4982551112771	9689.9982551112771	9997.4981546401978	9629.9979686737061	10334.99801158905	10079.997897148132	9622.4977970123291	9974.9976396560669	9817.4972534179688	10327.496767044067	10342.496395111084	10207.496166229248	9982.4960231781006	9352.4959087371826	8999.9957084655762	8789.995551109314	8819.9955224990845	9157.4957370758057	9532.4960947036743	9344.996452331543	9104.9966812133789	9457.4968814849854	9712.4969959259033	10192.497067619115	10079.996996093541	10259.996824432164	10732.496552634984	11062.496423721313	11887.49635219574	12127.496480941772	11834.996581077576	12044.996380805969	11977.496266365051	11609.99608039856	11414.995908737183	10859.995894599706	10769.995622802526	10702.495150733739	10822.494678664953	11692.494034767151	12007.493734359741	12637.493477202952	12997.493133880198	12532.492862083018	11917.492733336985	11362.492561340332	11137.492418289185	11084.992289543152	11437.49213218689	11864.991903305054	12179.991960525513	11707.492232322693	10634.992361068726	9682.492733001709	9134.9930763244629	9472.4932909011841	9629.9936771392822	9794.9938774108887	9434.9938631057739	8864.9938493035734	9622.493305709213	9209.9928050301969	9307.4925332330167	9307.4923753738403	8924.992561340332	9562.492847442627	9772.4930047988892	10432.493090629578	10394.993305206299	10889.99354839325	11324.993848800659	11294.994235038757	11759.994506835938	11444.994807243347	11152.495079208165	10724.994950462133	10469.994836021215	9989.9945785291493	9584.9944353103638	9622.4945783615112	9764.9946212768555	9967.4946069717407	10409.99436378479	10514.994263648987	10207.494378089905	10214.994549751282	9524.9948501586914	9539.9948358535767	9524.9948501586914	9194.9948072433472	9547.494649887085	9487.4947071075439	9689.9946928024292	10222.494721412659	10072.494864463806	10079.995036125183	10327.494978904724	9839.9949073791504	10852.494478225708	10582.494020462036	10177.493691444397	10597.493290901184	9479.993462562561	9644.9936628341675	10004.993677139282	10147.493720054626	10349.993705749512	10124.993562698364	9914.9937629699707	9877.4939775466919	9989.9940490722656	10754.994034767151	10447.4937915802	10177.493691444397	10124.993562698364	9682.4934482574463	9734.993577003479	9757.4937343597412	9877.4939775466919	9959.9944353103638	9847.4947214126587	9524.9948501586914	8947.4948644638062	9299.9947071075439	9472.4947214126587	9569.9948072433472	9884.9948644638062	9644.9950933456421	9322.4952220916748	9569.9951648712158	9697.4952220916748	9134.9952220916748	9299.9950647354126	9007.4951648712158	8737.4950647354126	8654.9949645996094	8939.9950504302979	9029.9949645996094	9194.9951648712158	9682.4952363967896	9892.4953937530518	9697.4955797195435	9989.9954795837402	10507.495164871216	10649.994850158691	11332.494735717773	11107.494950294495	10319.995522499084	9982.4960231781006	10079.996466636658	10432.496666908264	10747.496724128723	10927.496552467346	11039.996266365051	10619.995951652527	10432.495594024658	10424.995422363281	9944.9951648712158	9644.9950933456421	9562.4949932098389	9464.9949073791504	9524.9948501586914	10027.494549751282	9944.9944496154785	9629.9943923950195	9367.4944639205933	9674.9947071075439	9824.9949216842651	9862.4950647354126	9772.4951505661011	9517.4950361251831	9412.4947786331177	9269.9943780899048	9674.9939918518066	10012.493848800659	10072.4937915802	10042.49382019043	9952.4939060211182	9794.9938774108887	9847.4940061569214	10019.994020462036	9952.4939060211182	9682.4938058853149	9404.9935340881348	9427.4933338165283	9337.4930620193481	9202.4928331375122	9172.4928617477417	8999.992847442627	9262.4927759170532	9524.9926904216409	9629.9925902858377	10379.992590285838	10079.992876388133	9862.4932765960693	10012.493491172791	9262.4938488006592	9322.4941492080688	9187.4942779541016	9232.4942350387573	9187.4939203262329	8932.4934482574463	9374.992847442627	9119.9923753738403	9389.9921178817749	9592.4921035766602	9757.4923038482666	10222.492575645447	10042.492747306824	10297.492861747742	9847.4929332733154	9802.4929761886597	9862.4929189682007	9854.9927473068237	10237.492561340332	10409.992375876755	10267.49233296141	9839.9922042153776	9659.9920182488859	9742.4919605255127	10529.991745948792	11114.991545677185	11017.491459846497	10724.991202354431	10034.991145133972	9877.4911165237427	9817.4911737442017	9607.4913740158081	9734.9914312362671	9839.9916887283325	10169.991731643677	10559.991717338562	10837.491631507874	10844.991431571543	11084.991560317576	10837.491617538035	10769.991860724986	10582.492232322693	10424.992203712463	10379.992246627808	10634.992361068726	10394.992232322693	10124.99213218689	10319.991946220398	9802.4915456771851	10087.491273880005	9899.9912738800049	9832.4911594390869	9892.4911022186279	10357.491016387939	10244.990944862366	9614.9911880493164	9449.9913454055786	8197.4916458129883	8504.9915313720703	8767.4914598464966	8872.4913597106934	9659.9911451339722	9457.4911594390869	9509.990930557251	9652.4909734725952	9464.9909734725952	9742.4908876419067	10132.490873336792	10094.990730285645	10282.490730285645	10612.490773200989	10852.490901947021	11317.491173744202	11152.491331100464	10282.491445541382	9997.4913597106934	9509.9912881851196	9652.4913311004639	9772.4915742874146	10087.491989135742	10522.492289543152	10529.992461204529	10432.492733001709	10342.492818832397	10214.992761611938	9899.9927043914795	9862.492561340332	9284.9925756454468	8752.4927048943937	8647.4928050301969	8977.4928479455411	9682.4928908608854	10004.992961883545	10319.993019104004	10147.493004798889	9554.9930334091187	9809.9931478500366	9682.4934482574463	9389.9939060211182	9397.4940776824951	9209.9940776824951	9217.4938917160034	9464.9934768676758	9607.4931621551514	9187.492847442627	9284.9925756454468	9509.9923610687256	9479.9922318197787	9374.9923319555819	9659.9924177862704	9082.4927897192538	8684.9931478500366	8924.9932765960693	8504.9933195114136	9277.4931192398071	9674.9929189682007	10027.492761611938	10342.492818832397	10417.492747306824	10462.492704391479	10319.992675445974	10342.492475174367	10259.992375038564	10229.992403648794	10312.492489814758	10199.992775917053	10529.993176460266	10807.493448257446	10349.993705749512	10192.493677139282	9847.4936485290527	9404.9935340881348	9974.9933481216431	9622.4935054779053	9667.493462562561	9937.4935626983643	9614.993691444397	10529.993534088135	10754.993505310267	11114.993519615382	10859.993405174464	9809.9933336488903	8849.9933481216431	8182.4930906295776	8639.9928331375122	8999.9924898147583	9914.9919748306274	9637.4917030334473	9539.9916172027588	9944.9915885925293	9044.9917316436768	9449.9917030334473	9727.4916172027588	9659.9915027618408	10454.991102218628	10559.990644454956	10297.490186523646	10484.990186523646	10004.990286659449	10049.990601371974	9989.9908304214478	9764.9906873703003	9667.4906015396118	10042.490601539612	10027.490615844727	10049.990773200989	10499.991059303284	10072.49128818512	10432.491660118103	10312.49213218689	10169.992446899414	9959.9926471710205	9029.9928188323975	8624.992847442627	8977.4926900863647	8962.4927043914795	9322.4927186965942	9764.9928331375122	9277.4931192398071	9449.9931335449219	9697.4930763244629	9532.4928760528564	9427.492618560791	9284.9925756454468	9239.992618560791	9547.492504119873	9464.9927616119385	9269.9929475784302	9254.9929618835449	9352.4930477142334	9712.4930620193481	9779.9931764602661	9622.4935054779053	9307.4938058853149	9194.9940919876099	9404.9942493438721	9352.494478225708	9562.4946355819702	9689.9946928024292	9262.4949216842651	9674.9950647354126	9899.9952077865601	10057.49523639679	10417.495250701904	10132.495178841054	9967.4953361973166	9899.9955654144287	9524.9955654144287	9539.9955371394753	8962.4955514445901	9179.9955368041992	9202.4956941604614	9164.9959087371826	9412.4960093759	8842.4958377145231	9104.9955664202571	8542.4952087923884	8549.9948649667203	8977.4946360848844	9104.994535446167	9539.994478225708	9974.994421005249	9757.4944496154785	9854.9943496473134	10094.994120765477	9907.4937631376088	9442.4934913404286	9299.9932765960693	9044.9931621551514	9059.9931478500366	9959.9930047988892	9982.4928045272827	10417.492747306824	10102.492690086365	9607.4928045272827	10582.492589950562	10619.99237537384	11564.992189407349	11107.492089271545	10027.49240398407	10424.992561340332	9569.9926614761353	9727.4926900863647	10019.992589950562	9689.9925470352173	9877.4925470352173	10282.492504455149	10454.992518760264	9899.9926904216409	10147.492990829051	9809.9931478500366	9457.4933052062988	9772.4933624267578	AHU [CFM]	43555.587048611109	43555.587743055556	43555.588437500002	43555.589131944442	43555.589826388888	43555.590520833335	43555.591215277775	43555.591909722221	43555.592604166668	43555.593298611115	43555.593993055554	43555.594687500001	43555.595381944448	43555.596076388887	43555.596770833334	43555.59746527778	43555.59815972222	43555.598854166667	43555.599548611113	43555.600243055553	43555.600937499999	43555.601631944446	43555.602326388886	43555.603020833332	43555.603715277779	43555.604409722226	43555.605104166665	43555.605798611112	43555.606493055559	43555.607187499998	43555.607881944445	43555.608576388891	43555.609270833331	43555.609965277778	43555.610659722224	43555.611354166664	43555.61204861111	43555.612743055557	43555.613437499997	43555.614131944443	43555.61482638889	43555.615520833337	43555.616215277776	43555.616909722223	43555.617604166669	43555.618298611109	43555.618993055556	43555.619687500002	43555.620381944442	43555.621076388888	43555.621770833335	43555.622465277775	43555.623159722221	43555.623854166668	43555.624548611115	43555.625243055554	43555.625937500001	43555.626631944448	43555.627326388887	43555.628020833334	43555.62871527778	43555.62940972222	43555.630104166667	43555.630798611113	43555.631493055553	43555.632187499999	43555.632881944446	43555.633576388886	43555.634270833332	43555.634965277779	43555.635659722226	43555.636354166665	43555.637048611112	43555.637743055559	43555.638437499998	43555.639131944445	43555.639826388891	43555.640520833331	43555.641215277778	43555.641909722224	43555.642604166664	43555.64329861111	43555.643993055557	43555.644687499997	43555.645381944443	43555.64607638889	43555.646770833337	43555.647465277776	43555.648159722223	43555.648854166669	43555.649548611109	43555.650243055556	43555.650937500002	43555.651631944442	43555.652326388888	43555.653020833335	43555.653715277775	43555.654409722221	43555.655104166668	43555.655798611115	43555.656493055554	43555.657187500001	43555.657881944448	43555.658576388887	43555.659270833334	43555.65996527778	43555.66065972222	43555.661354166667	43555.662048611113	43555.662743055553	43555.663437499999	43555.664131944446	43555.664826388886	43555.665520833332	43555.666215277779	43555.666909722226	43555.667604166665	43555.668298611112	43555.668993055559	43555.669687499998	43555.670381944445	43555.671076388891	43555.671770833331	43555.672465277778	43555.673159722224	43555.673854166664	43555.67454861111	43555.675243055557	43555.675937499997	43555.676631944443	43555.67732638889	43555.678020833337	43555.678715277776	43555.679409722223	43555.680104166669	43555.680798611109	43555.681493055556	43555.682187500002	43555.682881944442	43555.683576388888	43555.684270833335	43555.684965277775	43555.685659722221	43555.686354166668	43555.687048611115	43555.687743055554	43555.688437500001	43555.689131944448	43555.689826388887	43555.690520833334	43555.69121527778	43555.69190972222	43555.692604166667	43555.693298611113	43555.693993055553	43555.694687499999	43555.695381944446	43555.696076388886	43555.696770833332	43555.697465277779	43555.698159722226	43555.698854166665	43555.699548611112	43555.700243055559	43555.700937499998	43555.701631944445	43555.702326388891	43555.703020833331	43555.703715277778	43555.704409722224	43555.705104166664	43555.70579861111	43555.706493055557	43555.707187499997	43555.707881944443	43555.70857638889	43555.709270833337	43555.709965277776	43555.710659722223	43555.711354166669	43555.712048611109	43555.712743055556	43555.713437500002	43555.714131944442	43555.714826388888	43555.715520833335	43555.716215277775	43555.716909722221	43555.717604166668	43555.718298611115	43555.718993055554	43555.719687500001	43555.720381944448	43555.721076388887	43555.721770833334	43555.72246527778	43555.72315972222	43555.723854166667	43555.724548611113	43555.725243055553	43555.725937499999	43555.726631944446	43555.727326388886	43555.728020833332	43555.728715277779	43555.729409722226	43555.730104166665	43555.730798611112	43555.731493055559	43555.732187499998	43555.732881944445	43555.733576388891	43555.734270833331	43555.734965277778	43555.735659722224	43555.736354166664	43555.73704861111	43555.737743055557	43555.738437499997	43555.739131944443	43555.73982638889	43555.740520833337	43555.741215277776	43555.741909722223	43555.742604166669	43555.743298611109	43555.743993055556	43555.744687500002	43555.745381944442	43555.746076388888	43555.746770833335	43555.747465277775	43555.748159722221	43555.748854166668	43555.749548611115	43555.750243055554	43555.750937500001	43555.751631944448	43555.752326388887	43555.753020833334	43555.75371527778	43555.75440972222	43555.755104166667	43555.755798611113	43555.756493055553	43555.757187499999	43555.757881944446	43555.758576388886	43555.759270833332	43555.759965277779	43555.760659722226	43555.761354166665	43555.762048611112	43555.762743055559	43555.763437499998	43555.764131944445	43555.764826388891	43555.765520833331	43555.766215277778	43555.766909722224	43555.767604166664	43555.76829861111	43555.768993055557	43555.769687499997	43555.770381944443	43555.77107638889	43555.771770833337	43555.772465277776	43555.773159722223	43555.773854166669	43555.774548611109	43555.775243055556	43555.775937500002	43555.776631944442	43555.777326388888	43555.778020833335	43555.778715277775	43555.779409722221	43555.780104166668	43555.780798611115	43555.781493055554	43555.782187500001	43555.782881944448	43555.783576388887	43555.784270833334	43555.78496527778	43555.78565972222	43555.786354166667	43555.787048611113	43555.787743055553	43555.788437499999	43555.789131944446	43555.789826388886	43555.790520833332	43555.791215277779	43555.791909722226	43555.792604166665	43555.793298611112	43555.793993055559	43555.794687499998	43555.795381944445	43555.796076388891	43555.796770833331	43555.797465277778	43555.798159722224	43555.798854166664	43555.79954861111	43555.800243055557	43555.800937499997	43555.801631944443	43555.80232638889	43555.803020833337	43555.803715277776	43555.804409722223	43555.805104166669	43555.805798611109	43555.806493055556	43555.807187500002	43555.807881944442	43555.808576388888	43555.809270833335	43555.809965277775	43555.810659722221	43555.811354166668	43555.812048611115	43555.812743055554	43555.813437500001	43555.814131944448	43555.814826388887	43555.815520833334	43555.81621527778	43555.81690972222	43555.817604166667	43555.818298611113	43555.818993055553	43555.819687499999	43555.820381944446	43555.821076388886	43555.821770833332	43555.822465277779	43555.823159722226	43555.823854166665	43555.824548611112	43555.825243055559	43555.825937499998	43555.826631944445	43555.827326388891	43555.828020833331	43555.828715277778	43555.829409722224	43555.830104166664	43555.83079861111	43555.831493055557	43555.832187499997	43555.832881944443	43555.83357638889	43555.834270833337	43555.835081018522	43555.835775462961	43555.836469907408	43555.837164351855	43555.837858796294	43555.838553240741	43555.839247685188	43555.839942129627	43555.840636574074	43555.841331018521	43555.84202546296	43555.842719907407	43555.843414351853	43555.844108796293	43555.84480324074	43555.845497685186	43555.846192129633	43555.846886574072	43555.847581018519	43555.848275462966	43555.848969907405	43555.849664351852	43555.850358796299	43555.851053240738	43555.851747685185	43555.852442129632	43555.853136574071	43555.853831018518	43555.854525462964	43555.855219907404	43555.855914351851	43555.856608796297	43555.857303240744	43555.857997685183	43555.85869212963	43555.859386574077	43555.860081018516	43555.860775462963	43555.86146990741	43555.862164351849	43555.862858796296	43555.863553240742	43555.864247685182	43555.864942129629	43555.865636574075	43555.866331018522	43555.867025462961	43555.867719907408	43555.868414351855	43555.869108796294	43555.869803240741	43555.870497685188	43555.871192129627	43555.871886574074	43555.872581018521	43555.87327546296	43555.873969907407	43555.874664351853	43555.875358796293	43555.87605324074	43555.876747685186	43555.877442129633	43555.878136574072	43555.878831018519	43555.879525462966	43555.880219907405	43555.880914351852	43555.881608796299	43555.882303240738	43555.882997685185	43555.883692129632	43555.884386574071	43555.885081018518	43555.885775462964	43555.886469907404	43555.887164351851	43555.887858796297	43555.888553240744	43555.889247685183	43555.88994212963	43555.890636574077	43555.891331018516	43555.892025462963	43555.89271990741	43555.893414351849	43555.894108796296	43555.894803240742	43555.895497685182	43555.896192129629	43555.896886574075	43555.897581018522	43555.898275462961	43555.898969907408	43555.899664351855	43555.900358796294	43555.901053240741	43555.901747685188	43555.902442129627	43555.903136574074	43555.903831018521	43555.90452546296	43555.905219907407	43555.905914351853	43555.906608796293	43555.90730324074	43555.907997685186	43555.908692129633	43555.909386574072	43555.910081018519	43555.910775462966	43555.911469907405	43555.912164351852	43555.912858796299	43555.913553240738	43555.914247685185	43555.914942129632	43555.915636574071	43555.916331018518	43555.917025462964	43555.917719907404	43555.918414351851	43555.919108796297	43555.919803240744	43555.920497685183	43555.92119212963	43555.921886574077	43555.922581018516	43555.923275462963	43555.92396990741	43555.924664351849	43555.925358796296	43555.926053240742	43555.926747685182	43555.927442129629	43555.928136574075	43555.928831018522	43555.929525462961	43555.930219907408	43555.930914351855	43555.931608796294	43555.932303240741	43555.932997685188	43555.933692129627	43555.934386574074	43555.935081018521	43555.93577546296	43555.936469907407	43555.937164351853	43555.937858796293	43555.93855324074	43555.939247685186	43555.939942129633	43555.940636574072	43555.941331018519	43555.942025462966	43555.942719907405	43555.943414351852	43555.944108796299	43555.944803240738	43555.945497685185	43555.946192129632	43555.946886574071	43555.947581018518	43555.948275462964	43555.948969907404	43555.949664351851	43555.950358796297	43555.951053240744	43555.951747685183	43555.95244212963	43555.953136574077	43555.953831018516	43555.954525462963	43555.95521990741	43555.955914351849	43555.956608796296	43555.957303240742	43555.957997685182	43555.958692129629	43555.959386574075	43555.960081018522	43555.960775462961	43555.961469907408	43555.962164351855	43555.962858796294	43555.963553240741	43555.964247685188	43555.964942129627	43555.965636574074	43555.966331018521	43555.96702546296	43555.967719907407	43555.968414351853	43555.969108796293	43555.96980324074	43555.970497685186	43555.971192129633	43555.971886574072	43555.972581018519	43555.973275462966	43555.973969907405	43555.974664351852	43555.975358796299	43555.976053240738	43555.976747685185	43555.977442129632	43555.978136574071	43555.978831018518	43555.979525462964	43555.980219907404	43555.980914351851	43555.981608796297	43555.982303240744	43555.982997685183	43555.98369212963	43555.984386574077	43555.985081018516	43555.985775462963	43555.98646990741	43555.987164351849	43555.987858796296	43555.988553240742	43555.989247685182	43555.989942129629	43555.990636574075	43555.991331018522	43555.992025462961	43555.992719907408	43555.993414351855	43555.994108796294	43555.994803240741	43555.995497685188	43555.996192129627	43555.996886574074	43555.997581018521	43555.99827546296	43555.998969907407	43555.999664351853	43556.000358796293	43556.00105324074	43556.001747685186	43556.002442129633	43556.003136574072	43556.003831018519	43556.004525462966	43556.005219907405	43556.005914351852	43556.006608796299	43556.007303240738	43556.007997685185	43556.008692129632	43556.009386574071	43556.010081018518	43556.010775462964	43556.011469907404	43556.012164351851	43556.012858796297	43556.013553240744	43556.014247685183	43556.01494212963	43556.015636574077	43556.016331018516	43556.017025462963	43556.01771990741	43556.018414351849	43556.019108796296	43556.019803240742	43556.020497685182	43556.021192129629	43556.021886574075	43556.022581018522	43556.023275462961	43556.023969907408	43556.024664351855	43556.025358796294	43556.026053240741	43556.026747685188	43556.027442129627	43556.028136574074	43556.028831018521	43556.02952546296	43556.030219907407	43556.030914351853	43556.031608796293	43556.03230324074	43556.032997685186	43556.033692129633	43556.034386574072	43556.035081018519	43556.035775462966	43556.036469907405	43556.037164351852	43556.037858796299	43556.038553240738	43556.039247685185	43556.039942129632	43556.040636574071	43556.041331018518	43556.042025462964	43556.042719907404	43556.043414351851	43556.044108796297	43556.044803240744	43556.045497685183	43556.04619212963	43556.046886574077	43556.047581018516	43556.048275462963	43556.04896990741	43556.049664351849	43556.050358796296	43556.051053240742	43556.051747685182	43556.052442129629	43556.053136574075	43556.053831018522	43556.054525462961	43556.055219907408	43556.055914351855	43556.056608796294	43556.057303240741	43556.057997685188	43556.058692129627	43556.059386574074	43556.060081018521	43556.06077546296	43556.061469907407	43556.062164351853	43556.062858796293	43556.06355324074	43556.064247685186	43556.064942129633	43556.065636574072	43556.066331018519	43556.067025462966	43556.067719907405	43556.068414351852	43556.069108796299	43556.069803240738	43556.070497685185	43556.071192129632	43556.071886574071	43556.072581018518	43556.073275462964	43556.073969907404	43556.074664351851	43556.075358796297	43556.076053240744	43556.076747685183	43556.07744212963	43556.078136574077	43556.078831018516	43556.079525462963	43556.08021990741	43556.080914351849	43556.081608796296	43556.082303240742	43556.082997685182	43556.083692129629	43556.084386574075	43556.085081018522	43556.085775462961	43556.086469907408	43556.087164351855	43556.087858796294	43556.088553240741	43556.089247685188	43556.089942129627	43556.090636574074	43556.091331018521	43556.09202546296	43556.092719907407	43556.093414351853	43556.094108796293	43556.09480324074	43556.095497685186	43556.096192129633	43556.096886574072	43556.097581018519	43556.098275462966	43556.098969907405	43556.099664351852	43556.100358796299	43556.101053240738	43556.101747685185	43556.102442129632	43556.103136574071	43556.103831018518	43556.104525462964	43556.105219907404	43556.105914351851	10799.996852874756	10949.996849521995	10499.996859580278	10499.996859580278	10799.996852874756	9749.9942779541016	9899.9942746013403	10349.994264543056	10199.994267895818	10799.996852874756	11099.996846169233	10499.997138977051	10499.997138977051	11699.995994567871	10949.993133544922	10499.993143603206	11549.992561340332	10799.989700317383	10199.990272521973	10499.99026581645	10499.99026581645	10199.990272521973	10799.989700317383	9749.9871253967285	10199.987115338445	10649.987105280161	9749.9942779541016	10499.997138977051	9599.9979972839355	10350.000858306885	9750.0014305114746	9750.0014305114746	10350.000858306885	10500.000854954123	10650.000851601362	9300.0054359436035	10800.004005432129	10800.004005432129	10950.004002079368	10350.008010864258	10350.008010864258	10050.00801756978	10200.008014217019	11100.010871887207	9750.0085830688477	10500.011444091797	10500.011444091797	10650.011440739036	11100.011430680752	10650.011440739036	11250.014305114746	10500.011444091797	10950.011434033513	10200.011730194092	11550.014019012451	10650.014877319336	11400.017738342285	9750.0157356262207	11550.014019012451	9150.0163078308105	9750.0157356262207	11400.017738342285	11550.017734989524	9450.0231742858887	10050.022602081299	10650.022029876709	11850.020885467529	10650.022029876709	10650.022029876709	10350.022036582232	10050.022043287754	9900.0220466405153	10650.022029876709	10650.022029876709	10200.022039934993	10350.022036582232	10950.021743774414	10500.021753832698	11250.021457672119	10800.021467730403	10350.021477788687	9600.0123023986816	11100.010871887207	11100.010871887207	10500.011444091797	9300.0125885009766	10950.014591217041	10950.014591217041	10200.011730194092	10950.014591217041	9750.0157356262207	9900.0157322734594	10200.015725567937	10200.015725567937	10200.015725567937	9900.0157322734594	9900.0157322734594	9900.0157322734594	9600.015738978982	10950.021743774414	10650.021750479937	9450.0231742858887	9900.0231642276049	10500.025749206543	10050.025759264827	10200.025755912066	10200.025755912066	10650.025745853782	10200.025755912066	9750.0257659703493	10500.025749206543	11400.024890899658	10950.024900957942	10650.024907663465	10200.024917721748	10200.024917721748	10800.018310546875	10350.018320605159	10200.01832395792	10050.018327310681	10500.018317252398	10200.01832395792	10350.018320605159	10950.014591217041	10800.014594569802	10200.011730194092	10200.011730194092	9750.0117402523756	11100.010871887207	10950.010875239968	10950.010875239968	10950.010875239968	10800.01087859273	10650.010881945491	10500.010885298252	11399.996280670166	10949.99629072845	11099.996287375689	11099.996287375689	10499.997138977051	10799.997132271528	10799.997132271528	10349.997142329812	11399.996280670166	11249.996284022927	11549.996277317405	11399.996280670166	10349.986553192139	11849.985122680664	11099.982261657715	12449.984550476074	12149.984557181597	11399.98197555542	11849.981965497136	11099.982261657715	10799.982268363237	12599.98083114624	11399.98197555542	10649.979114532471	11549.978256225586	10949.978828430176	11399.978818371892	11399.98197555542	11849.981965497136	11099.982261657715	11849.985122680664	12149.985115975142	11549.985408782959	11099.985418841243	11549.985408782959	11549.985408782959	11399.98541213572	11099.985418841243	10949.985422194004	11249.985415488482	11999.98140335083	10949.978828430176	10949.978828430176	10799.978831782937	10049.972534179688	10349.972527474165	11099.975109100342	11249.975105747581	10349.979400634766	10349.979400634766	11249.978542327881	11399.97853897512	10799.98254776001	10799.98254776001	11849.985122680664	11549.985129386187	11849.985122680664	11099.982261657715	10799.982268363237	10499.98227506876	11099.982261657715	10949.982265010476	11249.982258304954	11399.982254952192	10649.979114532471	10649.979114532471	11399.98197555542	11399.98197555542	10949.981985613704	11549.978256225586	11549.978256225586	11849.978249520063	11849.978249520063	11849.978249520063	12299.97823946178	11549.978256225586	11549.978256225586	12149.977684020996	11099.975109100342	11999.974250793457	11399.974822998047	11399.974822998047	11849.974812939763	11399.974822998047	10499.975681304932	11849.977970123291	11399.977980181575	11099.977986887097	11099.977986887097	11249.977983534336	11399.977980181575	10649.979114532471	11099.979104474187	10949.979107826948	11099.979104474187	11549.979094415903	10799.98254776001	11099.982541054487	11099.982541054487	11249.982537701726	11399.982534348965	11699.982527643442	11999.98252093792	11099.989414215088	11099.989414215088	11249.989410862327	11399.989407509565	11249.989410862327	11549.989404156804	11549.989404156804	10799.989700317383	11549.992561340332	11849.992554634809	11699.992557987571	11699.992557987571	10499.989986419678	11249.992847442627	11249.992847442627	11549.992840737104	10949.993133544922	10349.993705749512	11849.992275238037	10799.989700317383	12449.991703033447	11549.992561340332	11849.992554634809	10649.993419647217	11849.992275238037	10499.989986419678	10799.989979714155	11849.992275238037	12149.992268532515	11549.992561340332	11699.992557987571	11399.992564693093	11399.992564693093	11849.992554634809	10950.000286102295	11849.99942779541	10950.000286102295	11549.999713897705	11399.999717250466	11849.999707192183	11099.996566772461	11099.996566772461	10349.993705749512	11099.996566772461	10799.996573477983	10949.996570125222	11549.999713897705	11399.999717250466	10349.993705749512	10499.99370239675	11699.995994567871	10499.997138977051	12149.999141693115	11250	12300.002574920654	11549.999713897705	10650.00057220459	11250	11849.99942779541	10350.000858306885	11250	10350.000858306885	10350.000858306885	10650.000851601362	11100.000841543078	11250.000838190317	10950.00084489584	10800.000848248601	10950.00084489584	9750.0085830688477	10200.008573010564	10050.008576363325	10650.007724761963	10650.007724761963	11550.006866455078	10800.004005432129	10200.004577636719	10050.00458098948	10050.00458098948	9299.9982833862305	9449.9982800334692	10500.004291534424	10050.004301592708	10050.004301592708	10200.004298239946	9750.0043082982302	9750.0043082982302	10500.004291534424	10800.004284828901	11550.006866455078	10650.007724761963	11700.010299682617	11550.006866455078	10350.008010864258	10800.008000805974	10050.008296966553	10350.00829026103	10800.008280202746	10500.008286908269	10650.008283555508	10500.008286908269	10350.00829026103	11550.006866455078	11550.006866455078	10800.004005432129	10650.00400878489	10650.00400878489	10350.004015490413	9750.0014305114746	11400.003433227539	10050.00114440918	11100.003719329834	11100.003719329834	11100.003719329834	10500.004291534424	10500.004291534424	9600.0051498413086	9750.0051464885473	9900.0051431357861	11250.014305114746	10350.015163421631	10800.015153363347	10500.01516006887	10200.015166774392	10950.021743774414	10950.021743774414	10650.021750479937	10350.021757185459	9750.0228881835938	9900.0228848308325	10500.025749206543	9750.0228881835938	9750.0228881835938	9900.0228848308325	10350.022874772549	10350.022874772549	10200.02287812531	9900.0228848308325	10650.029182434082	10950.029175728559	9450.0303268432617	9600.0303234905005	9900.0303167849779	10050.030313432217	10500.030303373933	10050.030313432217	9750.0303201377392	11400.039196014404	10950.039206072688	11250.039199367166	10500.032901763916	10650.032898411155	10650.032898411155	9600.0337600708008	10350.03662109375	11250.035762786865	10800.035772845149	9900.0334739685059	9900.0334739685059	9600.0334806740284	11400.032043457031	10800.032615661621	10500.032622367144	10500.032622367144	10500.032622367144	10500.032622367144	9900.0334739685059	10350.033463910222	10350.033463910222	10350.033463910222	10350.033463910222	9450.0374794006348	9450.0374794006348	9450.0374794006348	9600.0374760478735	10200.040340423584	10200.040340423584	10350.040337070823	10050.040343776345	10050.040343776345	10800.046920776367	10650.046924129128	10350.046930834651	10950.043201446533	9750.0443458557129	10050.04433915019	10350.044332444668	10650.044325739145	10500.044329091907	10350.044332444668	11250.035762786865	9000.0343322753906	10650.036334991455	10350.036341696978	10650.036334991455	10350.036341696978	10050.0363484025	10350.036341696978	10050.0363484025	10050.0363484025	10950.03604888916	11250.036042183638	11250.036042183638	9600.0337600708008	10950.03604888916	11100.036045536399	9450.0374794006348	10350.03662109375	10500.036617740989	10500.036617740989	10500.036617740989	9600.0409126281738	10350.043773651123	9900.0437837094069	10200.043777003884	10200.043777003884	10800.039768218994	10500.039774924517	9600.0409126281738	10500.040054321289	10500.040054321289	10950.040044263005	10200.040340423584	10800.039768218994	10500.039774924517	10050.0397849828	10800.039768218994	9900.0406265258789	9450.0406365841627	9600.0406332314014	9750.0406298786402	10650.043487548828	9900.0406265258789	11250.042915344238	10050.044059753418	10950.043201446533	11400.043191388249	10200.047492980957	10200.047492980957	9750.0475030392408	10050.047496333718	10500.047486275434	10800.047479569912	10200.047492980957	10350.047489628196	10350.047489628196	10650.047482922673	10050.051212310791	10350.051205605268	10650.051198899746	10800.051195546985	10200.05464553833	10950.057506561279	10650.057513266802	10950.057506561279	11100.057503208518	10200.061798095703	10200.061798095703	11550.064086914063	10650.064945220947	10800.064941868186	10650.064945220947	11400.067806243896	9000.0700950622559	10350.072383880615	11400.07495880127	10650.07209777832	10650.07209777832	10200.072107836604	11250.07152557373	10200.068950653076	10350.068947300315	10500.068943947554	10500.068943947554	10650.068940594792	10500.068943947554	11550.078392028809	9750.0801086425781	10500.082969665527	11400.082111358643	9750.0801086425781	10800.082683563232	10350.082693621516	11100.082397460938	10500.082969665527	11250.085830688477	11850.085258483887	10650.086402893066	10500.086406245828	11250.085830688477	9900.0835418701172	11100.082397460938	11400.082390755415	11250.082394108176	10350.079536437988	11250.078678131104	10350.079536437988	10200.07953979075	10950.078964233398	11550.078392028809	10650.079250335693	10350.079257041216	11100.082397460938	10650.082407519221	10650.082407519221	11100.082397460938	10650.082407519221	10050.079822540283	10650.079250335693	10950.079243630171	9600.0766754150391	10200.076103210449	10350.076099857688	11100.082397460938	10500.082969665527	10650.082966312766	9600.0838279724121	11100.082397460938	11100.082397460938	10500.082969665527	10800.082962960005	10800.082962960005	10800.082962960005	9900.0835418701172	11550.085544586182	11400.085547938943	10500.082969665527	12300.081253051758	10800.082683563232	10800.082683563232	10350.082693621516	10350.082693621516	10650.082686915994	10650.082686915994	11250.078678131104	10200.076103210449	11400.07495880127	11400.07495880127	11250.074962154031	11700.074952095747	11400.07495880127	10950.074968859553	11100.074965506792	11100.074965506792	10950.074968859553	10950.074968859553	10500.074978917837	10950.074968859553	10950.074968859553	11550.071239471436	10500.068664550781	10500.068664550781	11250.07152557373	11250.07152557373	10050.07266998291	10650.07209777832	12000.07438659668	11700.074393302202	10650.07209777832	10950.072091072798	11550.071239471436	11100.071249529719	11250.071246176958	10800.071256235242	11400.067806243896	11400.067806243896	11850.067796185613	11550.067802891135	11250.067809596658	11400.067806243896	11100.067812949419	11700.074672698975	11250.074682757258	11550.074676051736	11550.074676051736	10950.071811676025	11100.071808323264	11100.071808323264	10500.075817108154	10800.075810402632	10800.075810402632	10500.075817108154	11850.078105926514	10650.079250335693	11700.081825256348	11100.082397460938	11850.085258483887	10800.082683563232	11250.082673504949	11100.08267685771	10800.082683563232	11850.085258483887	10350.086688995361	11550.085544586182	11550.085544586182	12000.085534527898	11100.089550018311	11550.089539960027	10950.093269348145	11100.093265995383	11250.093262642622	11250.093262642622	10200.097560882568	10650.097550824285	11550.099849700928	11550.099849700928	12450.098991394043	11400.096416473389	11250.09641982615	11250.09641982615	11100.096423178911	11100.096423178911	10650.096433237195	11700.088977813721	10350.086688995361	10650.086682289839	12150.084972381592	11400.082111358643	11400.082111358643	10950.082121416926	9900.0763893127441	10500.075817108154	11700.074672698975	9600.0766754150391	10350.079536437988	10950.078964233398	11550.078392028809	11550.078392028809	10500.075817108154	11100.075244903564	11100.075244903564	11250.075241550803	10800.075251609087	9900.0763893127441	10500.075817108154	10650.075813755393	10950.07580704987	10950.07580704987	11250.075800344348	10650.079250335693	10800.079246982932	10500.079253688455	10950.079243630171	11100.07924027741	10350.086688995361	11700.088977813721	10500.0901222229	10200.090128928423	10800.089836120605	11100.089829415083	10050.086975097656	11100.089550018311	10650.089560076594	10950.089553371072	10950.089553371072	10650.089560076594	11550.085544586182	9750.0872611999512	11550.085544586182	10800.082683563232	11700.081825256348	11700.081825256348	11550.081828609109	11250.081835314631	10800.081845372915	11250.081835314631	10650.079250335693	10500.079253688455	11850.078105926514	11250.078678131104	11550.078671425581	11550.078671425581	11250.078678131104	11400.078674778342	10650.079250335693	12450.077533721924	12000.077543780208	11550.077553838491	11250.077560544014	10800.077570602298	11250.077560544014	11400.077557191253	11400.077557191253	11400.077557191253	11250.077560544014	11250.077560544014	11400.077557191253	11400.077557191253	10650.07209777832	10800.072094425559	10200.076103210449	11100.075244903564	12300.074100494385	10800.075531005859	12750.077247619629	11700.074672698975	10650.07209777832	11400.07495880127	10800.075531005859	10650.075534358621	11250.07152557373	11100.071528926492	11550.071518868208	11400.071522220969	12150.070667266846	10500.068664550781	12150.070667266846	12000.070670619607	10500.068664550781	11100.068092346191	AHU [A]	43555.587048611109	43555.587743055556	43555.588437500002	43555.589131944442	43555.589826388888	43555.590520833335	43555.591215277775	43555.591909722221	43555.592604166668	43555.593298611115	43555.593993055554	43555.594687500001	43555.595381944448	43555.596076388887	43555.596770833334	43555.59746527778	43555.59815972222	43555.598854166667	43555.599548611113	43555.600243055553	43555.600937499999	43555.601631944446	43555.602326388886	43555.603020833332	43555.603715277779	43555.604409722226	43555.605104166665	43555.605798611112	43555.606493055559	43555.607187499998	43555.607881944445	43555.608576388891	43555.609270833331	43555.609965277778	43555.610659722224	43555.611354166664	43555.61204861111	43555.612743055557	43555.613437499997	43555.614131944443	43555.61482638889	43555.615520833337	43555.616215277776	43555.616909722223	43555.617604166669	43555.618298611109	43555.618993055556	43555.619687500002	43555.620381944442	43555.621076388888	43555.621770833335	43555.622465277775	43555.623159722221	43555.623854166668	43555.624548611115	43555.625243055554	43555.625937500001	43555.626631944448	43555.627326388887	43555.628020833334	43555.62871527778	43555.62940972222	43555.630104166667	43555.630798611113	43555.631493055553	43555.632187499999	43555.632881944446	43555.633576388886	43555.634270833332	43555.634965277779	43555.635659722226	43555.636354166665	43555.637048611112	43555.637743055559	43555.638437499998	43555.639131944445	43555.639826388891	43555.640520833331	43555.641215277778	43555.641909722224	43555.642604166664	43555.64329861111	43555.643993055557	43555.644687499997	43555.645381944443	43555.64607638889	43555.646770833337	43555.647465277776	43555.648159722223	43555.648854166669	43555.649548611109	43555.650243055556	43555.650937500002	43555.651631944442	43555.652326388888	43555.653020833335	43555.653715277775	43555.654409722221	43555.655104166668	43555.655798611115	43555.656493055554	43555.657187500001	43555.657881944448	43555.658576388887	43555.659270833334	43555.65996527778	43555.66065972222	43555.661354166667	43555.662048611113	43555.662743055553	43555.663437499999	43555.664131944446	43555.664826388886	43555.665520833332	43555.666215277779	43555.666909722226	43555.667604166665	43555.668298611112	43555.668993055559	43555.669687499998	43555.670381944445	43555.671076388891	43555.671770833331	43555.672465277778	43555.673159722224	43555.673854166664	43555.67454861111	43555.675243055557	43555.675937499997	43555.676631944443	43555.67732638889	43555.678020833337	43555.678715277776	43555.679409722223	43555.680104166669	43555.680798611109	43555.681493055556	43555.682187500002	43555.682881944442	43555.683576388888	43555.684270833335	43555.684965277775	43555.685659722221	43555.686354166668	43555.687048611115	43555.687743055554	43555.688437500001	43555.689131944448	43555.689826388887	43555.690520833334	43555.69121527778	43555.69190972222	43555.692604166667	43555.693298611113	43555.693993055553	43555.694687499999	43555.695381944446	43555.696076388886	43555.696770833332	43555.697465277779	43555.698159722226	43555.698854166665	43555.699548611112	43555.700243055559	43555.700937499998	43555.701631944445	43555.702326388891	43555.703020833331	43555.703715277778	43555.704409722224	43555.705104166664	43555.70579861111	43555.706493055557	43555.707187499997	43555.707881944443	43555.70857638889	43555.709270833337	43555.709965277776	43555.710659722223	43555.711354166669	43555.712048611109	43555.712743055556	43555.713437500002	43555.714131944442	43555.714826388888	43555.715520833335	43555.716215277775	43555.716909722221	43555.717604166668	43555.718298611115	43555.718993055554	43555.719687500001	43555.720381944448	43555.721076388887	43555.721770833334	43555.72246527778	43555.72315972222	43555.723854166667	43555.724548611113	43555.725243055553	43555.725937499999	43555.726631944446	43555.727326388886	43555.728020833332	43555.728715277779	43555.729409722226	43555.730104166665	43555.730798611112	43555.731493055559	43555.732187499998	43555.732881944445	43555.733576388891	43555.734270833331	43555.734965277778	43555.735659722224	43555.736354166664	43555.73704861111	43555.737743055557	43555.738437499997	43555.739131944443	43555.73982638889	43555.740520833337	43555.741215277776	43555.741909722223	43555.742604166669	43555.743298611109	43555.743993055556	43555.744687500002	43555.745381944442	43555.746076388888	43555.746770833335	43555.747465277775	43555.748159722221	43555.748854166668	43555.749548611115	43555.750243055554	43555.750937500001	43555.751631944448	43555.752326388887	43555.753020833334	43555.75371527778	43555.75440972222	43555.755104166667	43555.755798611113	43555.756493055553	43555.757187499999	43555.757881944446	43555.758576388886	43555.759270833332	43555.759965277779	43555.760659722226	43555.761354166665	43555.762048611112	43555.762743055559	43555.763437499998	43555.764131944445	43555.764826388891	43555.765520833331	43555.766215277778	43555.766909722224	43555.767604166664	43555.76829861111	43555.768993055557	43555.769687499997	43555.770381944443	43555.77107638889	43555.771770833337	43555.772465277776	43555.773159722223	43555.773854166669	43555.774548611109	43555.775243055556	43555.775937500002	43555.776631944442	43555.777326388888	43555.778020833335	43555.778715277775	43555.779409722221	43555.780104166668	43555.780798611115	43555.781493055554	43555.782187500001	43555.782881944448	43555.783576388887	43555.784270833334	43555.78496527778	43555.78565972222	43555.786354166667	43555.787048611113	43555.787743055553	43555.788437499999	43555.789131944446	43555.789826388886	43555.790520833332	43555.791215277779	43555.791909722226	43555.792604166665	43555.793298611112	43555.793993055559	43555.794687499998	43555.795381944445	43555.796076388891	43555.796770833331	43555.797465277778	43555.798159722224	43555.798854166664	43555.79954861111	43555.800243055557	43555.800937499997	43555.801631944443	43555.80232638889	43555.803020833337	43555.803715277776	43555.804409722223	43555.805104166669	43555.805798611109	43555.806493055556	43555.807187500002	43555.807881944442	43555.808576388888	43555.809270833335	43555.809965277775	43555.810659722221	43555.811354166668	43555.812048611115	43555.812743055554	43555.813437500001	43555.814131944448	43555.814826388887	43555.815520833334	43555.81621527778	43555.81690972222	43555.817604166667	43555.818298611113	43555.818993055553	43555.819687499999	43555.820381944446	43555.821076388886	43555.821770833332	43555.822465277779	43555.823159722226	43555.823854166665	43555.824548611112	43555.825243055559	43555.825937499998	43555.826631944445	43555.827326388891	43555.828020833331	43555.828715277778	43555.829409722224	43555.830104166664	43555.83079861111	43555.831493055557	43555.832187499997	43555.832881944443	43555.83357638889	43555.834270833337	43555.835081018522	43555.835775462961	43555.836469907408	43555.837164351855	43555.837858796294	43555.838553240741	43555.839247685188	43555.839942129627	43555.840636574074	43555.841331018521	43555.84202546296	43555.842719907407	43555.843414351853	43555.844108796293	43555.84480324074	43555.845497685186	43555.846192129633	43555.846886574072	43555.847581018519	43555.848275462966	43555.848969907405	43555.849664351852	43555.850358796299	43555.851053240738	43555.851747685185	43555.852442129632	43555.853136574071	43555.853831018518	43555.854525462964	43555.855219907404	43555.855914351851	43555.856608796297	43555.857303240744	43555.857997685183	43555.85869212963	43555.859386574077	43555.860081018516	43555.860775462963	43555.86146990741	43555.862164351849	43555.862858796296	43555.863553240742	43555.864247685182	43555.864942129629	43555.865636574075	43555.866331018522	43555.867025462961	43555.867719907408	43555.868414351855	43555.869108796294	43555.869803240741	43555.870497685188	43555.871192129627	43555.871886574074	43555.872581018521	43555.87327546296	43555.873969907407	43555.874664351853	43555.875358796293	43555.87605324074	43555.876747685186	43555.877442129633	43555.878136574072	43555.878831018519	43555.879525462966	43555.880219907405	43555.880914351852	43555.881608796299	43555.882303240738	43555.882997685185	43555.883692129632	43555.884386574071	43555.885081018518	43555.885775462964	43555.886469907404	43555.887164351851	43555.887858796297	43555.888553240744	43555.889247685183	43555.88994212963	43555.890636574077	43555.891331018516	43555.892025462963	43555.89271990741	43555.893414351849	43555.894108796296	43555.894803240742	43555.895497685182	43555.896192129629	43555.896886574075	43555.897581018522	43555.898275462961	43555.898969907408	43555.899664351855	43555.900358796294	43555.901053240741	43555.901747685188	43555.902442129627	43555.903136574074	43555.903831018521	43555.90452546296	43555.905219907407	43555.905914351853	43555.906608796293	43555.90730324074	43555.907997685186	43555.908692129633	43555.909386574072	43555.910081018519	43555.910775462966	43555.911469907405	43555.912164351852	43555.912858796299	43555.913553240738	43555.914247685185	43555.914942129632	43555.915636574071	43555.916331018518	43555.917025462964	43555.917719907404	43555.918414351851	43555.919108796297	43555.919803240744	43555.920497685183	43555.92119212963	43555.921886574077	43555.922581018516	43555.923275462963	43555.92396990741	43555.924664351849	43555.925358796296	43555.926053240742	43555.926747685182	43555.927442129629	43555.928136574075	43555.928831018522	43555.929525462961	43555.930219907408	43555.930914351855	43555.931608796294	43555.932303240741	43555.932997685188	43555.933692129627	43555.934386574074	43555.935081018521	43555.93577546296	43555.936469907407	43555.937164351853	43555.937858796293	43555.93855324074	43555.939247685186	43555.939942129633	43555.940636574072	43555.941331018519	43555.942025462966	43555.942719907405	43555.943414351852	43555.944108796299	43555.944803240738	43555.945497685185	43555.946192129632	43555.946886574071	43555.947581018518	43555.948275462964	43555.948969907404	43555.949664351851	43555.950358796297	43555.951053240744	43555.951747685183	43555.95244212963	43555.953136574077	43555.953831018516	43555.954525462963	43555.95521990741	43555.955914351849	43555.956608796296	43555.957303240742	43555.957997685182	43555.958692129629	43555.959386574075	43555.960081018522	43555.960775462961	43555.961469907408	43555.962164351855	43555.962858796294	43555.963553240741	43555.964247685188	43555.964942129627	43555.965636574074	43555.966331018521	43555.96702546296	43555.967719907407	43555.968414351853	43555.969108796293	43555.96980324074	43555.970497685186	43555.971192129633	43555.971886574072	43555.972581018519	43555.973275462966	43555.973969907405	43555.974664351852	43555.975358796299	43555.976053240738	43555.976747685185	43555.977442129632	43555.978136574071	43555.978831018518	43555.979525462964	43555.980219907404	43555.980914351851	43555.981608796297	43555.982303240744	43555.982997685183	43555.98369212963	43555.984386574077	43555.985081018516	43555.985775462963	43555.98646990741	43555.987164351849	43555.987858796296	43555.988553240742	43555.989247685182	43555.989942129629	43555.990636574075	43555.991331018522	43555.992025462961	43555.992719907408	43555.993414351855	43555.994108796294	43555.994803240741	43555.995497685188	43555.996192129627	43555.996886574074	43555.997581018521	43555.99827546296	43555.998969907407	43555.999664351853	43556.000358796293	43556.00105324074	43556.001747685186	43556.002442129633	43556.003136574072	43556.003831018519	43556.004525462966	43556.005219907405	43556.005914351852	43556.006608796299	43556.007303240738	43556.007997685185	43556.008692129632	43556.009386574071	43556.010081018518	43556.010775462964	43556.011469907404	43556.012164351851	43556.012858796297	43556.013553240744	43556.014247685183	43556.01494212963	43556.015636574077	43556.016331018516	43556.017025462963	43556.01771990741	43556.018414351849	43556.019108796296	43556.019803240742	43556.020497685182	43556.021192129629	43556.021886574075	43556.022581018522	43556.023275462961	43556.023969907408	43556.024664351855	43556.025358796294	43556.026053240741	43556.026747685188	43556.027442129627	43556.028136574074	43556.028831018521	43556.02952546296	43556.030219907407	43556.030914351853	43556.031608796293	43556.03230324074	43556.032997685186	43556.033692129633	43556.034386574072	43556.035081018519	43556.035775462966	43556.036469907405	43556.037164351852	43556.037858796299	43556.038553240738	43556.039247685185	43556.039942129632	43556.040636574071	43556.041331018518	43556.042025462964	43556.042719907404	43556.043414351851	43556.044108796297	43556.044803240744	43556.045497685183	43556.04619212963	43556.046886574077	43556.047581018516	43556.048275462963	43556.04896990741	43556.049664351849	43556.050358796296	43556.051053240742	43556.051747685182	43556.052442129629	43556.053136574075	43556.053831018522	43556.054525462961	43556.055219907408	43556.055914351855	43556.056608796294	43556.057303240741	43556.057997685188	43556.058692129627	43556.059386574074	43556.060081018521	43556.06077546296	43556.061469907407	43556.062164351853	43556.062858796293	43556.06355324074	43556.064247685186	43556.064942129633	43556.065636574072	43556.066331018519	43556.067025462966	43556.067719907405	43556.068414351852	43556.069108796299	43556.069803240738	43556.070497685185	43556.071192129632	43556.071886574071	43556.072581018518	43556.073275462964	43556.073969907404	43556.074664351851	43556.075358796297	43556.076053240744	43556.076747685183	43556.07744212963	43556.078136574077	43556.078831018516	43556.079525462963	43556.08021990741	43556.080914351849	43556.081608796296	43556.082303240742	43556.082997685182	43556.083692129629	43556.084386574075	43556.085081018522	43556.085775462961	43556.086469907408	43556.087164351855	43556.087858796294	43556.088553240741	43556.089247685188	43556.089942129627	43556.090636574074	43556.091331018521	43556.09202546296	43556.092719907407	43556.093414351853	43556.094108796293	43556.09480324074	43556.095497685186	43556.096192129633	43556.096886574072	43556.097581018519	43556.098275462966	43556.098969907405	43556.099664351852	43556.100358796299	43556.101053240738	43556.101747685185	43556.102442129632	43556.103136574071	43556.103831018518	43556.104525462964	43556.105219907404	43556.105914351851	4.7199997901916504	4.729999789968133	4.6999997906386852	4.6999997906386852	4.7199997901916504	4.6499996185302734	4.659999618306756	4.6899996176362038	4.6799996178597212	4.7199997901916504	4.7399997897446156	4.6999998092651367	4.6999998092651367	4.7799997329711914	4.7299995422363281	4.6999995429068804	4.7699995040893555	4.7199993133544922	4.6799993515014648	4.69999935105443	4.69999935105443	4.6799993515014648	4.7199993133544922	4.6499991416931152	4.679999141022563	4.7099991403520107	4.6499996185302734	4.6999998092651367	4.6399998664855957	4.690000057220459	4.6500000953674316	4.6500000953674316	4.690000057220459	4.7000000569969416	4.7100000567734241	4.6200003623962402	4.7200002670288086	4.7200002670288086	4.7300002668052912	4.6900005340576172	4.6900005340576172	4.670000534504652	4.6800005342811346	4.7400007247924805	4.6500005722045898	4.7000007629394531	4.7000007629394531	4.7100007627159357	4.7400007620453835	4.7100007627159357	4.7500009536743164	4.7000007629394531	4.7300007622689009	4.6800007820129395	4.7700009346008301	4.7100009918212891	4.7600011825561523	4.650001049041748	4.7700009346008301	4.6100010871887207	4.650001049041748	4.7600011825561523	4.7700011823326349	4.6300015449523926	4.6700015068054199	4.7100014686584473	4.790001392364502	4.7100014686584473	4.7100014686584473	4.6900014691054821	4.6700014695525169	4.6600014697760344	4.7100014686584473	4.7100014686584473	4.6800014693289995	4.6900014691054821	4.7300014495849609	4.7000014502555132	4.7500014305114746	4.7200014311820269	4.6900014318525791	4.6400008201599121	4.7400007247924805	4.7400007247924805	4.7000007629394531	4.6200008392333984	4.7300009727478027	4.7300009727478027	4.6800007820129395	4.7300009727478027	4.650001049041748	4.6600010488182306	4.6800010483711958	4.6800010483711958	4.6800010483711958	4.6600010488182306	4.6600010488182306	4.6600010488182306	4.6400010492652655	4.7300014495849609	4.7100014500319958	4.6300015449523926	4.6600015442818403	4.7000017166137695	4.6700017172843218	4.6800017170608044	4.6800017170608044	4.7100017163902521	4.6800017170608044	4.6500017177313566	4.7000017166137695	4.7600016593933105	4.7300016600638628	4.7100016605108976	4.6800016611814499	4.6800016611814499	4.720001220703125	4.6900012213736773	4.6800012215971947	4.6700012218207121	4.7000012211501598	4.6800012215971947	4.6900012213736773	4.7300009727478027	4.7200009729713202	4.6800007820129395	4.6800007820129395	4.6500007826834917	4.7400007247924805	4.7300007250159979	4.7300007250159979	4.7300007250159979	4.7200007252395153	4.7100007254630327	4.7000007256865501	4.7599997520446777	4.72999975271523	4.7399997524917126	4.7399997524917126	4.6999998092651367	4.7199998088181019	4.7199998088181019	4.6899998094886541	4.7599997520446777	4.7499997522681952	4.7699997518211603	4.7599997520446777	4.6899991035461426	4.7899990081787109	4.7399988174438477	4.8299989700317383	4.8099989704787731	4.7599987983703613	4.7899987976998091	4.7399988174438477	4.7199988178908825	4.839998722076416	4.7599987983703613	4.709998607635498	4.7699985504150391	4.7299985885620117	4.7599985878914595	4.7599987983703613	4.7899987976998091	4.7399988174438477	4.7899990081787109	4.8099990077316761	4.7699990272521973	4.7399990279227495	4.7699990272521973	4.7699990272521973	4.7599990274757147	4.7399990279227495	4.7299990281462669	4.7499990276992321	4.7999987602233887	4.7299985885620117	4.7299985885620117	4.7199985887855291	4.6699981689453125	4.6899981684982777	4.7399983406066895	4.749998340383172	4.6899986267089844	4.6899986267089844	4.7499985694885254	4.759998569265008	4.719998836517334	4.719998836517334	4.7899990081787109	4.7699990086257458	4.7899990081787109	4.7399988174438477	4.7199988178908825	4.6999988183379173	4.7399988174438477	4.7299988176673651	4.7499988172203302	4.7599988169968128	4.709998607635498	4.709998607635498	4.7599987983703613	4.7599987983703613	4.7299987990409136	4.7699985504150391	4.7699985504150391	4.7899985499680042	4.7899985499680042	4.7899985499680042	4.819998549297452	4.7699985504150391	4.7699985504150391	4.8099985122680664	4.7399983406066895	4.7999982833862305	4.7599983215332031	4.7599983215332031	4.7899983208626509	4.7599983215332031	4.6999983787536621	4.7899985313415527	4.759998532012105	4.7399985324591398	4.7399985324591398	4.7499985322356224	4.759998532012105	4.709998607635498	4.7399986069649458	4.7299986071884632	4.7399986069649458	4.7699986062943935	4.719998836517334	4.7399988360702991	4.7399988360702991	4.7499988358467817	4.7599988356232643	4.7799988351762295	4.7999988347291946	4.7399992942810059	4.7399992942810059	4.7499992940574884	4.759999293833971	4.7499992940574884	4.7699992936104536	4.7699992936104536	4.7199993133544922	4.7699995040893555	4.7899995036423206	4.7799995038658381	4.7799995038658381	4.6999993324279785	4.7499995231628418	4.7499995231628418	4.769999522715807	4.7299995422363281	4.6899995803833008	4.7899994850158691	4.7199993133544922	4.8299994468688965	4.7699995040893555	4.7899995036423206	4.7099995613098145	4.7899994850158691	4.6999993324279785	4.7199993319809437	4.7899994850158691	4.8099994845688343	4.7699995040893555	4.7799995038658381	4.7599995043128729	4.7599995043128729	4.7899995036423206	4.7300000190734863	4.7899999618530273	4.7300000190734863	4.7699999809265137	4.7599999811500311	4.7899999804794788	4.7399997711181641	4.7399997711181641	4.6899995803833008	4.7399997711181641	4.7199997715651989	4.7299997713416815	4.7699999809265137	4.7599999811500311	4.6899995803833008	4.6999995801597834	4.7799997329711914	4.6999998092651367	4.809999942779541	4.75	4.820000171661377	4.7699999809265137	4.7100000381469727	4.75	4.7899999618530273	4.690000057220459	4.75	4.690000057220459	4.690000057220459	4.7100000567734241	4.7400000561028719	4.7500000558793545	4.7300000563263893	4.7200000565499067	4.7300000563263893	4.6500005722045898	4.6800005715340376	4.670000571757555	4.7100005149841309	4.7100005149841309	4.7700004577636719	4.7200002670288086	4.6800003051757813	4.6700003053992987	4.6700003053992987	4.619999885559082	4.6299998853355646	4.7000002861022949	4.6700002867728472	4.6700002867728472	4.6800002865493298	4.650000287219882	4.650000287219882	4.7000002861022949	4.7200002856552601	4.7700004577636719	4.7100005149841309	4.7800006866455078	4.7700004577636719	4.6900005340576172	4.7200005333870649	4.6700005531311035	4.6900005526840687	4.7200005520135164	4.7000005524605513	4.7100005522370338	4.7000005524605513	4.6900005526840687	4.7700004577636719	4.7700004577636719	4.7200002670288086	4.710000267252326	4.710000267252326	4.6900002676993608	4.6500000953674316	4.7600002288818359	4.6700000762939453	4.7400002479553223	4.7400002479553223	4.7400002479553223	4.7000002861022949	4.7000002861022949	4.6400003433227539	4.6500003430992365	4.6600003428757191	4.7500009536743164	4.6900010108947754	4.7200010102242231	4.700001010671258	4.6800010111182928	4.7300014495849609	4.7300014495849609	4.7100014500319958	4.6900014504790306	4.6500015258789063	4.6600015256553888	4.7000017166137695	4.6500015258789063	4.6500015258789063	4.6600015256553888	4.6900015249848366	4.6900015249848366	4.680001525208354	4.6600015256553888	4.7100019454956055	4.7300019450485706	4.6300020217895508	4.6400020215660334	4.6600020211189985	4.6700020208954811	4.7000020202249289	4.6700020208954811	4.6500020213425159	4.760002613067627	4.7300026137381792	4.7500026132911444	4.7000021934509277	4.7100021932274103	4.7100021932274103	4.6400022506713867	4.69000244140625	4.750002384185791	4.7200023848563433	4.6600022315979004	4.6600022315979004	4.6400022320449352	4.7600021362304688	4.7200021743774414	4.7000021748244762	4.7000021748244762	4.7000021748244762	4.7000021748244762	4.6600022315979004	4.6900022309273481	4.6900022309273481	4.6900022309273481	4.6900022309273481	4.630002498626709	4.630002498626709	4.630002498626709	4.6400024984031916	4.6800026893615723	4.6800026893615723	4.6900026891380548	4.6700026895850897	4.6700026895850897	4.7200031280517578	4.7100031282752752	4.6900031287223101	4.7300028800964355	4.6500029563903809	4.670002955943346	4.6900029554963112	4.7100029550492764	4.7000029552727938	4.6900029554963112	4.750002384185791	4.6000022888183594	4.7100024223327637	4.6900024227797985	4.7100024223327637	4.6900024227797985	4.6700024232268333	4.6900024227797985	4.6700024232268333	4.6700024232268333	4.7300024032592773	4.7500024028122425	4.7500024028122425	4.6400022506713867	4.7300024032592773	4.7400024030357599	4.630002498626709	4.69000244140625	4.7000024411827326	4.7000024411827326	4.7000024411827326	4.6400027275085449	4.6900029182434082	4.6600029189139605	4.6800029184669256	4.6800029184669256	4.7200026512145996	4.7000026516616344	4.6400027275085449	4.7000026702880859	4.7000026702880859	4.7300026696175337	4.6800026893615723	4.7200026512145996	4.7000026516616344	4.6700026523321867	4.7200026512145996	4.6600027084350586	4.6300027091056108	4.6400027088820934	4.650002708658576	4.7100028991699219	4.6600027084350586	4.7500028610229492	4.6700029373168945	4.7300028800964355	4.7600028794258833	4.6800031661987305	4.6800031661987305	4.6500031668692827	4.6700031664222479	4.7000031657516956	4.7200031653046608	4.6800031661987305	4.6900031659752131	4.6900031659752131	4.7100031655281782	4.6700034141540527	4.6900034137070179	4.7100034132599831	4.7200034130364656	4.6800036430358887	4.730003833770752	4.7100038342177868	4.730003833770752	4.7400038335472345	4.6800041198730469	4.6800041198730469	4.7700042724609375	4.7100043296813965	4.7200043294578791	4.7100043296813965	4.7600045204162598	4.6000046730041504	4.690004825592041	4.760004997253418	4.7100048065185547	4.7100048065185547	4.6800048071891069	4.750004768371582	4.6800045967102051	4.6900045964866877	4.7000045962631702	4.7000045962631702	4.7100045960396528	4.7000045962631702	4.7700052261352539	4.6500053405761719	4.7000055313110352	4.7600054740905762	4.6500053405761719	4.7200055122375488	4.6900055129081011	4.7400054931640625	4.7000055313110352	4.7500057220458984	4.7900056838989258	4.7100057601928711	4.7000057604163885	4.7500057220458984	4.6600055694580078	4.7400054931640625	4.7600054927170277	4.7500054929405451	4.6900053024291992	4.7500052452087402	4.6900053024291992	4.6800053026527166	4.7300052642822266	4.7700052261352539	4.7100052833557129	4.6900052838027477	4.7400054931640625	4.7100054938346148	4.7100054938346148	4.7400054931640625	4.7100054938346148	4.6700053215026855	4.7100052833557129	4.7300052829086781	4.6400051116943359	4.6800050735473633	4.6900050733238459	4.7400054931640625	4.7000055313110352	4.7100055310875177	4.6400055885314941	4.7400054931640625	4.7400054931640625	4.7000055313110352	4.7200055308640003	4.7200055308640003	4.7200055308640003	4.6600055694580078	4.7700057029724121	4.7600057031959295	4.7000055313110352	4.8200054168701172	4.7200055122375488	4.7200055122375488	4.6900055129081011	4.6900055129081011	4.7100055124610662	4.7100055124610662	4.7500052452087402	4.6800050735473633	4.760004997253418	4.760004997253418	4.7500049974769354	4.7800049968063831	4.760004997253418	4.7300049979239702	4.7400049977004528	4.7400049977004528	4.7300049979239702	4.7300049979239702	4.7000049985945225	4.7300049979239702	4.7300049979239702	4.7700047492980957	4.7000045776367188	4.7000045776367188	4.750004768371582	4.750004768371582	4.6700048446655273	4.7100048065185547	4.8000049591064453	4.7800049595534801	4.7100048065185547	4.7300048060715199	4.7700047492980957	4.740004749968648	4.7500047497451305	4.7200047504156828	4.7600045204162598	4.7600045204162598	4.7900045197457075	4.7700045201927423	4.7500045206397772	4.7600045204162598	4.7400045208632946	4.7800049781799316	4.7500049788504839	4.7700049784034491	4.7700049784034491	4.7300047874450684	4.7400047872215509	4.7400047872215509	4.700005054473877	4.7200050540268421	4.7200050540268421	4.700005054473877	4.7900052070617676	4.7100052833557129	4.7800054550170898	4.7400054931640625	4.7900056838989258	4.7200055122375488	4.7500055115669966	4.740005511790514	4.7200055122375488	4.7900056838989258	4.6900057792663574	4.7700057029724121	4.7700057029724121	4.8000057023018599	4.7400059700012207	4.7700059693306684	4.730006217956543	4.7400062177330256	4.7500062175095081	4.7500062175095081	4.6800065040588379	4.7100065033882856	4.7700066566467285	4.7700066566467285	4.8300065994262695	4.7600064277648926	4.75000642798841	4.75000642798841	4.7400064282119274	4.7400064282119274	4.7100064288824797	4.780005931854248	4.6900057792663574	4.7100057788193226	4.8100056648254395	4.7600054740905762	4.7600054740905762	4.7300054747611284	4.6600050926208496	4.700005054473877	4.7800049781799316	4.6400051116943359	4.6900053024291992	4.7300052642822266	4.7700052261352539	4.7700052261352539	4.700005054473877	4.7400050163269043	4.7400050163269043	4.7500050161033869	4.7200050167739391	4.6600050926208496	4.700005054473877	4.7100050542503595	4.7300050538033247	4.7300050538033247	4.7500050533562899	4.7100052833557129	4.7200052831321955	4.7000052835792303	4.7300052829086781	4.7400052826851606	4.6900057792663574	4.780005931854248	4.7000060081481934	4.6800060085952282	4.720005989074707	4.7400059886276722	4.6700057983398438	4.7400059700012207	4.710005970671773	4.7300059702247381	4.7300059702247381	4.710005970671773	4.7700057029724121	4.6500058174133301	4.7700057029724121	4.7200055122375488	4.7800054550170898	4.7800054550170898	4.7700054552406073	4.7500054556876421	4.7200054563581944	4.7500054556876421	4.7100052833557129	4.7000052835792303	4.7900052070617676	4.7500052452087402	4.7700052447617054	4.7700052447617054	4.7500052452087402	4.7600052449852228	4.7100052833557129	4.8300051689147949	4.8000051695853472	4.7700051702558994	4.7500051707029343	4.7200051713734865	4.7500051707029343	4.7600051704794168	4.7600051704794168	4.7600051704794168	4.7500051707029343	4.7500051707029343	4.7600051704794168	4.7600051704794168	4.7100048065185547	4.7200048062950373	4.6800050735473633	4.7400050163269043	4.820004940032959	4.7200050354003906	4.8500051498413086	4.7800049781799316	4.7100048065185547	4.760004997253418	4.7200050354003906	4.710005035623908	4.750004768371582	4.7400047685950994	4.7700047679245472	4.7600047681480646	4.810004711151123	4.7000045776367188	4.810004711151123	4.8000047113746405	4.7000045776367188	4.7400045394897461	DUCT [A]	43555.587048611109	43555.587743055556	43555.588437500002	43555.589131944442	43555.589826388888	43555.590520833335	43555.591215277775	43555.591909722221	43555.592604166668	43555.593298611115	43555.593993055554	43555.594687500001	43555.595381944448	43555.596076388887	43555.596770833334	43555.59746527778	43555.59815972222	43555.598854166667	43555.599548611113	43555.600243055553	43555.600937499999	43555.601631944446	43555.602326388886	43555.603020833332	43555.603715277779	43555.604409722226	43555.605104166665	43555.605798611112	43555.606493055559	43555.607187499998	43555.607881944445	43555.608576388891	43555.609270833331	43555.609965277778	43555.610659722224	43555.611354166664	43555.61204861111	43555.612743055557	43555.613437499997	43555.614131944443	43555.61482638889	43555.615520833337	43555.616215277776	43555.616909722223	43555.617604166669	43555.618298611109	43555.618993055556	43555.619687500002	43555.620381944442	43555.621076388888	43555.621770833335	43555.622465277775	43555.623159722221	43555.623854166668	43555.624548611115	43555.625243055554	43555.625937500001	43555.626631944448	43555.627326388887	43555.628020833334	43555.62871527778	43555.62940972222	43555.630104166667	43555.630798611113	43555.631493055553	43555.632187499999	43555.632881944446	43555.633576388886	43555.634270833332	43555.634965277779	43555.635659722226	43555.636354166665	43555.637048611112	43555.637743055559	43555.638437499998	43555.639131944445	43555.639826388891	43555.640520833331	43555.641215277778	43555.641909722224	43555.642604166664	43555.64329861111	43555.643993055557	43555.644687499997	43555.645381944443	43555.64607638889	43555.646770833337	43555.647465277776	43555.648159722223	43555.648854166669	43555.649548611109	43555.650243055556	43555.650937500002	43555.651631944442	43555.652326388888	43555.653020833335	43555.653715277775	43555.654409722221	43555.655104166668	43555.655798611115	43555.656493055554	43555.657187500001	43555.657881944448	43555.658576388887	43555.659270833334	43555.65996527778	43555.66065972222	43555.661354166667	43555.662048611113	43555.662743055553	43555.663437499999	43555.664131944446	43555.664826388886	43555.665520833332	43555.666215277779	43555.666909722226	43555.667604166665	43555.668298611112	43555.668993055559	43555.669687499998	43555.670381944445	43555.671076388891	43555.671770833331	43555.672465277778	43555.673159722224	43555.673854166664	43555.67454861111	43555.675243055557	43555.675937499997	43555.676631944443	43555.67732638889	43555.678020833337	43555.678715277776	43555.679409722223	43555.680104166669	43555.680798611109	43555.681493055556	43555.682187500002	43555.682881944442	43555.683576388888	43555.684270833335	43555.684965277775	43555.685659722221	43555.686354166668	43555.687048611115	43555.687743055554	43555.688437500001	43555.689131944448	43555.689826388887	43555.690520833334	43555.69121527778	43555.69190972222	43555.692604166667	43555.693298611113	43555.693993055553	43555.694687499999	43555.695381944446	43555.696076388886	43555.696770833332	43555.697465277779	43555.698159722226	43555.698854166665	43555.699548611112	43555.700243055559	43555.700937499998	43555.701631944445	43555.702326388891	43555.703020833331	43555.703715277778	43555.704409722224	43555.705104166664	43555.70579861111	43555.706493055557	43555.707187499997	43555.707881944443	43555.70857638889	43555.709270833337	43555.709965277776	43555.710659722223	43555.711354166669	43555.712048611109	43555.712743055556	43555.713437500002	43555.714131944442	43555.714826388888	43555.715520833335	43555.716215277775	43555.716909722221	43555.717604166668	43555.718298611115	43555.718993055554	43555.719687500001	43555.720381944448	43555.721076388887	43555.721770833334	43555.72246527778	43555.72315972222	43555.723854166667	43555.724548611113	43555.725243055553	43555.725937499999	43555.726631944446	43555.727326388886	43555.728020833332	43555.728715277779	43555.729409722226	43555.730104166665	43555.730798611112	43555.731493055559	43555.732187499998	43555.732881944445	43555.733576388891	43555.734270833331	43555.734965277778	43555.735659722224	43555.736354166664	43555.73704861111	43555.737743055557	43555.738437499997	43555.739131944443	43555.73982638889	43555.740520833337	43555.741215277776	43555.741909722223	43555.742604166669	43555.743298611109	43555.743993055556	43555.744687500002	43555.745381944442	43555.746076388888	43555.746770833335	43555.747465277775	43555.748159722221	43555.748854166668	43555.749548611115	43555.750243055554	43555.750937500001	43555.751631944448	43555.752326388887	43555.753020833334	43555.75371527778	43555.75440972222	43555.755104166667	43555.755798611113	43555.756493055553	43555.757187499999	43555.757881944446	43555.758576388886	43555.759270833332	43555.759965277779	43555.760659722226	43555.761354166665	43555.762048611112	43555.762743055559	43555.763437499998	43555.764131944445	43555.764826388891	43555.765520833331	43555.766215277778	43555.766909722224	43555.767604166664	43555.76829861111	43555.768993055557	43555.769687499997	43555.770381944443	43555.77107638889	43555.771770833337	43555.772465277776	43555.773159722223	43555.773854166669	43555.774548611109	43555.775243055556	43555.775937500002	43555.776631944442	43555.777326388888	43555.778020833335	43555.778715277775	43555.779409722221	43555.780104166668	43555.780798611115	43555.781493055554	43555.782187500001	43555.782881944448	43555.783576388887	43555.784270833334	43555.78496527778	43555.78565972222	43555.786354166667	43555.787048611113	43555.787743055553	43555.788437499999	43555.789131944446	43555.789826388886	43555.790520833332	43555.791215277779	43555.791909722226	43555.792604166665	43555.793298611112	43555.793993055559	43555.794687499998	43555.795381944445	43555.796076388891	43555.796770833331	43555.797465277778	43555.798159722224	43555.798854166664	43555.79954861111	43555.800243055557	43555.800937499997	43555.801631944443	43555.80232638889	43555.803020833337	43555.803715277776	43555.804409722223	43555.805104166669	43555.805798611109	43555.806493055556	43555.807187500002	43555.807881944442	43555.808576388888	43555.809270833335	43555.809965277775	43555.810659722221	43555.811354166668	43555.812048611115	43555.812743055554	43555.813437500001	43555.814131944448	43555.814826388887	43555.815520833334	43555.81621527778	43555.81690972222	43555.817604166667	43555.818298611113	43555.818993055553	43555.819687499999	43555.820381944446	43555.821076388886	43555.821770833332	43555.822465277779	43555.823159722226	43555.823854166665	43555.824548611112	43555.825243055559	43555.825937499998	43555.826631944445	43555.827326388891	43555.828020833331	43555.828715277778	43555.829409722224	43555.830104166664	43555.83079861111	43555.831493055557	43555.832187499997	43555.832881944443	43555.83357638889	43555.834270833337	43555.835081018522	43555.835775462961	43555.836469907408	43555.837164351855	43555.837858796294	43555.838553240741	43555.839247685188	43555.839942129627	43555.840636574074	43555.841331018521	43555.84202546296	43555.842719907407	43555.843414351853	43555.844108796293	43555.84480324074	43555.845497685186	43555.846192129633	43555.846886574072	43555.847581018519	43555.848275462966	43555.848969907405	43555.849664351852	43555.850358796299	43555.851053240738	43555.851747685185	43555.852442129632	43555.853136574071	43555.853831018518	43555.854525462964	43555.855219907404	43555.855914351851	43555.856608796297	43555.857303240744	43555.857997685183	43555.85869212963	43555.859386574077	43555.860081018516	43555.860775462963	43555.86146990741	43555.862164351849	43555.862858796296	43555.863553240742	43555.864247685182	43555.864942129629	43555.865636574075	43555.866331018522	43555.867025462961	43555.867719907408	43555.868414351855	43555.869108796294	43555.869803240741	43555.870497685188	43555.871192129627	43555.871886574074	43555.872581018521	43555.87327546296	43555.873969907407	43555.874664351853	43555.875358796293	43555.87605324074	43555.876747685186	43555.877442129633	43555.878136574072	43555.878831018519	43555.879525462966	43555.880219907405	43555.880914351852	43555.881608796299	43555.882303240738	43555.882997685185	43555.883692129632	43555.884386574071	43555.885081018518	43555.885775462964	43555.886469907404	43555.887164351851	43555.887858796297	43555.888553240744	43555.889247685183	43555.88994212963	43555.890636574077	43555.891331018516	43555.892025462963	43555.89271990741	43555.893414351849	43555.894108796296	43555.894803240742	43555.895497685182	43555.896192129629	43555.896886574075	43555.897581018522	43555.898275462961	43555.898969907408	43555.899664351855	43555.900358796294	43555.901053240741	43555.901747685188	43555.902442129627	43555.903136574074	43555.903831018521	43555.90452546296	43555.905219907407	43555.905914351853	43555.906608796293	43555.90730324074	43555.907997685186	43555.908692129633	43555.909386574072	43555.910081018519	43555.910775462966	43555.911469907405	43555.912164351852	43555.912858796299	43555.913553240738	43555.914247685185	43555.914942129632	43555.915636574071	43555.916331018518	43555.917025462964	43555.917719907404	43555.918414351851	43555.919108796297	43555.919803240744	43555.920497685183	43555.92119212963	43555.921886574077	43555.922581018516	43555.923275462963	43555.92396990741	43555.924664351849	43555.925358796296	43555.926053240742	43555.926747685182	43555.927442129629	43555.928136574075	43555.928831018522	43555.929525462961	43555.930219907408	43555.930914351855	43555.931608796294	43555.932303240741	43555.932997685188	43555.933692129627	43555.934386574074	43555.935081018521	43555.93577546296	43555.936469907407	43555.937164351853	43555.937858796293	43555.93855324074	43555.939247685186	43555.939942129633	43555.940636574072	43555.941331018519	43555.942025462966	43555.942719907405	43555.943414351852	43555.944108796299	43555.944803240738	43555.945497685185	43555.946192129632	43555.946886574071	43555.947581018518	43555.948275462964	43555.948969907404	43555.949664351851	43555.950358796297	43555.951053240744	43555.951747685183	43555.95244212963	43555.953136574077	43555.953831018516	43555.954525462963	43555.95521990741	43555.955914351849	43555.956608796296	43555.957303240742	43555.957997685182	43555.958692129629	43555.959386574075	43555.960081018522	43555.960775462961	43555.961469907408	43555.962164351855	43555.962858796294	43555.963553240741	43555.964247685188	43555.964942129627	43555.965636574074	43555.966331018521	43555.96702546296	43555.967719907407	43555.968414351853	43555.969108796293	43555.96980324074	43555.970497685186	43555.971192129633	43555.971886574072	43555.972581018519	43555.973275462966	43555.973969907405	43555.974664351852	43555.975358796299	43555.976053240738	43555.976747685185	43555.977442129632	43555.978136574071	43555.978831018518	43555.979525462964	43555.980219907404	43555.980914351851	43555.981608796297	43555.982303240744	43555.982997685183	43555.98369212963	43555.984386574077	43555.985081018516	43555.985775462963	43555.98646990741	43555.987164351849	43555.987858796296	43555.988553240742	43555.989247685182	43555.989942129629	43555.990636574075	43555.991331018522	43555.992025462961	43555.992719907408	43555.993414351855	43555.994108796294	43555.994803240741	43555.995497685188	43555.996192129627	43555.996886574074	43555.997581018521	43555.99827546296	43555.998969907407	43555.999664351853	43556.000358796293	43556.00105324074	43556.001747685186	43556.002442129633	43556.003136574072	43556.003831018519	43556.004525462966	43556.005219907405	43556.005914351852	43556.006608796299	43556.007303240738	43556.007997685185	43556.008692129632	43556.009386574071	43556.010081018518	43556.010775462964	43556.011469907404	43556.012164351851	43556.012858796297	43556.013553240744	43556.014247685183	43556.01494212963	43556.015636574077	43556.016331018516	43556.017025462963	43556.01771990741	43556.018414351849	43556.019108796296	43556.019803240742	43556.020497685182	43556.021192129629	43556.021886574075	43556.022581018522	43556.023275462961	43556.023969907408	43556.024664351855	43556.025358796294	43556.026053240741	43556.026747685188	43556.027442129627	43556.028136574074	43556.028831018521	43556.02952546296	43556.030219907407	43556.030914351853	43556.031608796293	43556.03230324074	43556.032997685186	43556.033692129633	43556.034386574072	43556.035081018519	43556.035775462966	43556.036469907405	43556.037164351852	43556.037858796299	43556.038553240738	43556.039247685185	43556.039942129632	43556.040636574071	43556.041331018518	43556.042025462964	43556.042719907404	43556.043414351851	43556.044108796297	43556.044803240744	43556.045497685183	43556.04619212963	43556.046886574077	43556.047581018516	43556.048275462963	43556.04896990741	43556.049664351849	43556.050358796296	43556.051053240742	43556.051747685182	43556.052442129629	43556.053136574075	43556.053831018522	43556.054525462961	43556.055219907408	43556.055914351855	43556.056608796294	43556.057303240741	43556.057997685188	43556.058692129627	43556.059386574074	43556.060081018521	43556.06077546296	43556.061469907407	43556.062164351853	43556.062858796293	43556.06355324074	43556.064247685186	43556.064942129633	43556.065636574072	43556.066331018519	43556.067025462966	43556.067719907405	43556.068414351852	43556.069108796299	43556.069803240738	43556.070497685185	43556.071192129632	43556.071886574071	43556.072581018518	43556.073275462964	43556.073969907404	43556.074664351851	43556.075358796297	43556.076053240744	43556.076747685183	43556.07744212963	43556.078136574077	43556.078831018516	43556.079525462963	43556.08021990741	43556.080914351849	43556.081608796296	43556.082303240742	43556.082997685182	43556.083692129629	43556.084386574075	43556.085081018522	43556.085775462961	43556.086469907408	43556.087164351855	43556.087858796294	43556.088553240741	43556.089247685188	43556.089942129627	43556.090636574074	43556.091331018521	43556.09202546296	43556.092719907407	43556.093414351853	43556.094108796293	43556.09480324074	43556.095497685186	43556.096192129633	43556.096886574072	43556.097581018519	43556.098275462966	43556.098969907405	43556.099664351852	43556.100358796299	43556.101053240738	43556.101747685185	43556.102442129632	43556.103136574071	43556.103831018518	43556.104525462964	43556.105219907404	43556.105914351851	7.3099994659423828	7.2499995231628418	7.4099993705749512	7.3799993712455034	7.1699991226196289	7.6199989318847656	7.1999988555908203	7.3599987030029297	7.5099987983703613	7.6199989318847656	7.719998836517334	6.6999988555908203	7.409998893737793	6.7499990463256836	7.1999988555908203	7.5099987983703613	7.159998893737793	7.1799988932907581	7.8599987030029297	7.279998779296875	7.219998836517334	7.1799988746643066	7.6999988555908203	7.3299989700317383	6.659998893737793	7.469998836517334	7.899998664855957	7.209998607635498	7.589998722076416	7.3799986839294434	7.3599986843764782	7.909998893737793	7.6999988555908203	7.659998893737793	7.659998893737793	7.7099990844726563	7.0299992561340332	7.3599991798400879	7.4799990653991699	6.8399991989135742	7.8899993896484375	7.2199993133544922	7.5399994850158691	7.0799994468688965	7.9299993515014648	7.5899991989135742	7.4599990844726563	7.159998893737793	7.4399986267089844	6.9499988555908203	7.2399988174438477	7.0799989700317383	8.0199985504150391	8.0199985504150391	7.0099987983703613	7.5399990081787109	7.409998893737793	7.2599987983703613	8.2599983215332031	8.0399980545043945	8.0899982452392578	7.8999981880187988	7.1499981880187988	7.8199982643127441	7.3899984359741211	7.5099983215332031	7.4099984169006348	7.6299982070922852	7.2299981117248535	7.8199982643127441	7.6699981689453125	7.6599981691688299	6.6999979019165039	7.3299980163574219	7.3299980163574219	7.4799981117248535	7.0999979972839355	7.0099978446960449	7.2899980545043945	7.7399978637695313	6.6099977493286133	6.9299979209899902	7.4299979209899902	7.1499977111816406	7.1499977111816406	7.4099979400634766	7.1299982070922852	6.8499984741210938	7.0899982452392578	6.8399982452392578	7.4699983596801758	8.0099983215332031	7.4699983596801758	7.0199985504150391	7.709998607635498	8.3799982070922852	7.2699985504150391	6.7599987983703613	7.6999988555908203	7.5699987411499023	7.3099985122680664	7.899998664855957	7.4899988174438477	7.339998722076416	7.2499985694885254	7.5399985313415527	7.0799984931945801	7.0799984931945801	7.5999984741210938	7.5499982833862305	7.5099983215332031	6.8799982070922852	7.7299981117248535	7.6499981880187988	7.8699979782104492	7.3799982070922852	6.9299983978271484	8.1199979782104492	7.1999979019165039	7.1999979019165039	7.5299978256225586	7.9499979019165039	6.7999982833862305	7.5599980354309082	7.2599978446960449	7.1799979209899902	6.9599981307983398	7.0199980735778809	7.2099981307983398	7.0599980354309082	7.0599980354309082	7.4399981498718262	7.4599981494247913	7.0699982643127441	7.0699982643127441	7.7299981117248535	7.2799983024597168	7.2799983024597168	7.1199984550476074	8.0099983215332031	7.4399986267089844	7.7399988174438477	7.5799989700317383	7.5999989695847034	7.279998779296875	7.5799989700317383	7.5799989700317383	7.1399989128112793	7.2999987602233887	7.6799988746643066	7.7299990653991699	8.0699987411499023	7.7999987602233887	7.7299985885620117	7.4499988555908203	7.649998664855957	7.649998664855957	7.6699986644089222	7.459998607635498	7.5099987983703613	8.1799983978271484	7.7599983215332031	7.2999982833862305	7.3199982829391956	7.4999980926513672	7.2799983024597168	7.2899983022361994	6.8699984550476074	7.6999983787536621	7.5799984931945801	8.0899982452392578	7.7599983215332031	7.6599984169006348	8.4299983978271484	7.5599985122680664	7.7499985694885254	6.9899988174438477	7.529998779296875	7.5499987788498402	7.2299985885620117	7.8799986839294434	7.6099987030029297	7.4999985694885254	8.0199985504150391	7.3199987411499023	7.9999985694885254	7.8199987411499023	7.459998607635498	7.8499984741210938	7.9299983978271484	7.8999983984977007	6.9799981117248535	7.7199978828430176	7.6099977493286133	7.7299976348876953	7.8399977684020996	7.0199975967407227	7.8299975395202637	7.989997386932373	7.0399975776672363	7.0299975778907537	7.619997501373291	8.0999975204467773	7.2199974060058594	7.8299975395202637	7.5399975776672363	7.9699974060058594	8.0099973678588867	7.5999975204467773	7.9599976539611816	7.369997501373291	7.5499973297119141	7.4099974632263184	7.6999974250793457	6.6699972152709961	7.1999969482421875	7.3899970054626465	7.2799968719482422	7.3299970626831055	7.2899971008300781	7.4499969482421875	8.0499973297119141	7.6899971961975098	7.6899971961975098	7.7199971955269575	7.7499971948564053	7.5199975967407227	7.679997444152832	7.9499974250793457	7.0899972915649414	7.6699972152709961	7.1199970245361328	7.5799970626831055	7.3399972915649414	7.8299970626831055	7.2499971389770508	7.7199969291687012	7.9799966812133789	7.2199969291687012	8.1599969863891602	7.5599970817565918	8.0499973297119141	7.2099971771240234	7.5799970626831055	7.0799970626831055	7.4999971389770508	8.429997444152832	8.0699977874755859	7.6999979019165039	7.629997730255127	7.4499979019165039	7.9299979209899902	7.7299981117248535	7.7599981110543013	7.6499981880187988	8.1599979400634766	7.4099979400634766	7.5899977684020996	7.5999977681785822	7.6699981689453125	7.3299980163574219	7.5199980735778809	7.6999979019165039	8.1499977111816406	7.379997730255127	7.1199979782104492	7.689997673034668	7.3599977493286133	8.1199979782104492	7.5399980545043945	7.5899982452392578	7.0299983024597168	7.4299983978271484	8.2899980545043945	7.0799980163574219	8.0099983215332031	7.0599985122680664	7.459998607635498	7.459998607635498	7.7599987983703613	7.279998779296875	7.2999987788498402	7.6399989128112793	7.029998779296875	7.0799989700317383	7.409998893737793	7.9299988746643066	7.3299989700317383	7.7599987983703613	6.9499988555908203	8.1999988555908203	7.099998950958252	6.849998950958252	7.6699991226196289	7.5099992752075195	7.1799993515014648	7.3099994659423828	7.2899994663894176	7.5599994659423828	7.0099992752075195	7.0599994659423828	7.6999993324279785	7.0699992179870605	7.9499993324279785	6.7199993133544922	7.0899991989135742	7.5399990081787109	7.7399988174438477	7.399998664855957	7.1099987030029297	7.3599987030029297	7.4399986267089844	6.5599985122680664	6.6399984359741211	7.0799984931945801	7.4799985885620117	7.0099987983703613	7.1399989128112793	6.8299989700317383	7.159998893737793	7.4799990653991699	7.4799990653991699	7.4699990656226873	7.0099987983703613	7.719998836517334	8.1099987030029297	7.909998893737793	8.1099987030029297	8.0399990081787109	7.719998836517334	8.1899986267089844	8.0199985504150391	7.5499987602233887	7.459998607635498	7.4499986078590155	7.8999981880187988	7.4599981307983398	7.6199979782104492	8.6099977493286133	8.3199977874755859	8.2999977879226208	8.0999975204467773	7.989997386932373	7.499997615814209	7.55999755859375	7.7999973297119141	7.9199972152709961	7.9699974060058594	8.1299972534179688	8.2199974060058594	7.2899975776672363	6.5399975776672363	6.8599977493286133	7.4899978637695313	7.7399978637695313	6.7499980926513672	7.0799980163574219	7.0099978446960449	6.9799978453665972	7.7599973678588867	6.5299973487854004	7.1399974822998047	6.9799976348876953	7.249997615814209	7.379997730255127	7.4199976921081543	7.8599977493286133	7.1999979019165039	8.0399980545043945	7.9999980926513672	7.8199982643127441	7.8199982643127441	7.6199984550476074	7.6099984552711248	7.2499980926513672	7.4799981117248535	6.9799981117248535	7.0699982643127441	7.2999982833862305	7.6699981689453125	7.2499980926513672	7.6599979400634766	7.4399981498718262	7.2599983215332031	7.2599983215332031	6.7399983406066895	7.4599981307983398	7.2399983406066895	6.8199982643127441	7.2099981307983398	7.3799982070922852	7.5099983215332031	7.5299983024597168	7.0099983215332031	7.3899984359741211	7.8399982452392578	6.8799982070922852	8.3599977493286133	7.0299978256225586	7.2999978065490723	7.439997673034668	6.8699979782104492	7.2499980926513672	7.7799978256225586	7.629997730255127	7.1399979591369629	6.9499979019165039	7.4999980926513672	7.5799980163574219	7.2899980545043945	7.9699978828430176	7.0899977684020996	7.2199978828430176	7.2199978828430176	7.379997730255127	7.1599979400634766	7.2499980926513672	7.3799982070922852	7.4899983406066895	7.0099983215332031	6.8199982643127441	6.6099982261657715	7.9599981307983398	7.2399983406066895	6.9499983787536621	7.0299983024597168	7.6399984359741211	6.8099985122680664	7.2799983024597168	7.1999983787536621	6.8899984359741211	7.0299983024597168	6.8899984359741211	6.8399982452392578	6.7799983024597168	7.4099984169006348	7.0099983215332031	7.0599985122680664	7.4299983978271484	7.6899986267089844	6.7499985694885254	7.4499983787536621	8.1199979782104492	7.8799982070922852	7.6599984169006348	7.149998664855957	7.0699987411499023	7.4299988746643066	7.7899990081787109	7.6199989318847656	7.4899988174438477	7.6699986457824707	7.9399986267089844	7.0599985122680664	7.2399983406066895	7.6599984169006348	7.2999982833862305	6.6599984169006348	7.1299982070922852	7.5299983024597168	7.3799982070922852	7.3299980163574219	7.0199980735778809	7.1099982261657715	7.0299983024597168	7.7399983406066895	7.2199983596801758	7.1599984169006348	6.9099984169006348	7.3999981880187988	7.0799980163574219	6.9699978828430176	7.4499979019165039	7.8499979972839355	7.1599979400634766	6.9299979209899902	7.3299980163574219	7.6399979591369629	7.2299981117248535	7.1599979400634766	7.2399978637695313	7.2799978256225586	6.8599977493286133	7.189997673034668	7.119997501373291	7.0999975204467773	6.8199977874755859	6.9599976539611816	7.4699974060058594	7.4499974064528942	6.9599976539611816	7.9599976539611816	7.0699977874755859	7.1599979400634766	7.1599979400634766	6.9599981307983398	7.1499981880187988	6.9799981117248535	7.2199978828430176	6.8999977111816406	6.80999755859375	7.5699973106384277	6.8799972534179688	7.2599973678588867	7.0799975395202637	7.7899975776672363	7.499997615814209	7.0199975967407227	7.4199976921081543	7.189997673034668	7.439997673034668	7.0999975204467773	7.4099974632263184	7.6999974250793457	7.669997425749898	6.9099974632263184	6.8399972915649414	7.4599971771240234	7.7799973487854004	7.9599971771240234	7.6199970245361328	7.3299970626831055	7.3899970054626465	7.0399971008300781	7.4099969863891602	7.2499971389770508	7.1099972724914551	7.2099971771240234	7.5499973297119141	7.6899971961975098	7.6299972534179688	7.5799970626831055	7.5599970631301403	8.0099973678588867	7.2999973297119141	7.489997386932373	7.30999755859375	7.7999973297119141	7.239997386932373	7.8299975395202637	6.989997386932373	7.4399971961975098	7.4999971389770508	7.1399970054626465	7.3699970245361328	7.1899971961975098	7.4099969863891602	7.2199969291687012	7.9899969100952148	7.0399971008300781	6.5699973106384277	6.9999971389770508	6.3199973106384277	7.4499969482421875	6.9199972152709961	7.1399970054626465	7.3699970245361328	7.1799969673156738	6.9899969100952148	7.3299970626831055	7.1199970245361328	7.5499968528747559	7.5099968910217285	7.2799968719482422	7.3699970245361328	7.9899969100952148	7.8299970626831055	7.8999972343444824	7.1499972343444824	6.8299970626831055	7.4499969482421875	7.2499971389770508	7.3399972915649414	6.989997386932373	7.869997501373291	7.8299975395202637	7.3499975204467773	6.8599977493286133	7.749997615814209	7.6599974632263184	6.929997444152832	6.80999755859375	6.9799976348876953	6.9499976355582476	6.7899975776672363	7.249997615814209	7.9199976921081543	7.379997730255127	7.2099976539611816	7.0199975967407227	7.129997730255127	7.7199978828430176	7.0399980545043945	6.6299982070922852	7.1399979591369629	7.4699978828430176	7.0499978065490723	6.9599976539611816	7.3299975395202637	6.9099974632263184	7.179997444152832	7.2599973678588867	7.2899973671883345	6.7699975967407227	7.55999755859375	6.4899978637695313	6.7599978446960449	7.0899977684020996	6.999997615814209	7.5199975967407227	7.2899975776672363	7.55999755859375	7.4199976921081543	7.619997501373291	7.3499975204467773	7.3699975199997425	7.4499974250793457	7.5099973678588867	7.30999755859375	7.4799976348876953	7.2999978065490723	7.9499979019165039	7.6799979209899902	6.8699979782104492	7.0899977684020996	7.4899978637695313	7.0899977684020996	7.629997730255127	6.6199979782104492	7.5499978065490723	7.4499979019165039	7.1999979019165039	7.8399977684020996	7.8499977681785822	7.9299979209899902	6.8599977493286133	6.439997673034668	6.5699977874755859	7.0399975776672363	7.4699974060058594	6.9199972152709961	7.7899971008300781	6.6699972152709961	7.3399972915649414	7.4599971771240234	6.5899972915649414	7.2099971771240234	7.7099971771240234	7.3699970245361328	7.6499967575073242	7.3499965667724609	7.3599965665489435	7.6199970245361328	7.0099968910217285	7.4099969863891602	7.2799968719482422	7.3199968338012695	6.8799967765808105	7.9099969863891602	7.2599968910217285	7.3499970436096191	7.4799971580505371	7.3399972915649414	7.739997386932373	7.189997673034668	7.2899975776672363	7.05999755859375	6.499997615814209	6.6499977111816406	7.7599973678588867	7.0399975776672363	6.9799976348876953	7.2399978637695313	7.1099977493286133	7.2699975967407227	7.30999755859375	7.0199975967407227	6.9699974060058594	7.0799975395202637	7.249997615814209	7.429997444152832	6.8599977493286133	6.8199977874755859	7.2299976348876953	7.55999755859375	7.3399977684020996	6.9099979400634766	7.0199980735778809	7.1399979591369629	7.1899981498718262	7.1899981498718262	6.9499983787536621	7.4199981689453125	7.3599982261657715	6.6199984550476074	7.4999985694885254	7.7199983596801758	7.5699982643127441	7.0999984741210938	7.1199984736740589	7.4999985694885254	7.4799985699355602	6.5999984741210938	7.1399984359741211	6.7299985885620117	7.7699985504150391	6.6299986839294434	7.089998722076416	7.0599987227469683	7.0099983215332031	6.9799983222037554	6.3399982452392578	7.0699982643127441	7.5799980163574219	7.1499981880187988	6.9199981689453125	7.6499981880187988	7.2899980545043945	7.2799980547279119	7.2399978637695313	7.3999977111816406	6.6699976921081543	7.0899977684020996	6.8999977111816406	7.4199976921081543	7.869997501373291	7.119997501373291	7.4799976348876953	6.999997615814209	7.2099976539611816	8.4199972152709961	7.5299973487854004	8.2599973678588867	6.5999975204467773	6.9799976348876953	8.05999755859375	7.119997501373291	6.80999755859375	7.369997501373291	7.619997501373291	7.369997501373291	7.3499975018203259	7.5999975204467773	6.879997730255127	7.6999979019165039	6.8999977111816406	7.129997730255127	7.2999978065490723	VFD AM [V]	43555.587048611109	43555.587743055556	43555.588437500002	43555.589131944442	43555.589826388888	43555.590520833335	43555.591215277775	43555.591909722221	43555.592604166668	43555.593298611115	43555.593993055554	43555.594687500001	43555.595381944448	43555.596076388887	43555.596770833334	43555.59746527778	43555.59815972222	43555.598854166667	43555.599548611113	43555.600243055553	43555.600937499999	43555.601631944446	43555.602326388886	43555.603020833332	43555.603715277779	43555.604409722226	43555.605104166665	43555.605798611112	43555.606493055559	43555.607187499998	43555.607881944445	43555.608576388891	43555.609270833331	43555.609965277778	43555.610659722224	43555.611354166664	43555.61204861111	43555.612743055557	43555.613437499997	43555.614131944443	43555.61482638889	43555.615520833337	43555.616215277776	43555.616909722223	43555.617604166669	43555.618298611109	43555.618993055556	43555.619687500002	43555.620381944442	43555.621076388888	43555.621770833335	43555.622465277775	43555.623159722221	43555.623854166668	43555.624548611115	43555.625243055554	43555.625937500001	43555.626631944448	43555.627326388887	43555.628020833334	43555.62871527778	43555.62940972222	43555.630104166667	43555.630798611113	43555.631493055553	43555.632187499999	43555.632881944446	43555.633576388886	43555.634270833332	43555.634965277779	43555.635659722226	43555.636354166665	43555.637048611112	43555.637743055559	43555.638437499998	43555.639131944445	43555.639826388891	43555.640520833331	43555.641215277778	43555.641909722224	43555.642604166664	43555.64329861111	43555.643993055557	43555.644687499997	43555.645381944443	43555.64607638889	43555.646770833337	43555.647465277776	43555.648159722223	43555.648854166669	43555.649548611109	43555.650243055556	43555.650937500002	43555.651631944442	43555.652326388888	43555.653020833335	43555.653715277775	43555.654409722221	43555.655104166668	43555.655798611115	43555.656493055554	43555.657187500001	43555.657881944448	43555.658576388887	43555.659270833334	43555.65996527778	43555.66065972222	43555.661354166667	43555.662048611113	43555.662743055553	43555.663437499999	43555.664131944446	43555.664826388886	43555.665520833332	43555.666215277779	43555.666909722226	43555.667604166665	43555.668298611112	43555.668993055559	43555.669687499998	43555.670381944445	43555.671076388891	43555.671770833331	43555.672465277778	43555.673159722224	43555.673854166664	43555.67454861111	43555.675243055557	43555.675937499997	43555.676631944443	43555.67732638889	43555.678020833337	43555.678715277776	43555.679409722223	43555.680104166669	43555.680798611109	43555.681493055556	43555.682187500002	43555.682881944442	43555.683576388888	43555.684270833335	43555.684965277775	43555.685659722221	43555.686354166668	43555.687048611115	43555.687743055554	43555.688437500001	43555.689131944448	43555.689826388887	43555.690520833334	43555.69121527778	43555.69190972222	43555.692604166667	43555.693298611113	43555.693993055553	43555.694687499999	43555.695381944446	43555.696076388886	43555.696770833332	43555.697465277779	43555.698159722226	43555.698854166665	43555.699548611112	43555.700243055559	43555.700937499998	43555.701631944445	43555.702326388891	43555.703020833331	43555.703715277778	43555.704409722224	43555.705104166664	43555.70579861111	43555.706493055557	43555.707187499997	43555.707881944443	43555.70857638889	43555.709270833337	43555.709965277776	43555.710659722223	43555.711354166669	43555.712048611109	43555.712743055556	43555.713437500002	43555.714131944442	43555.714826388888	43555.715520833335	43555.716215277775	43555.716909722221	43555.717604166668	43555.718298611115	43555.718993055554	43555.719687500001	43555.720381944448	43555.721076388887	43555.721770833334	43555.72246527778	43555.72315972222	43555.723854166667	43555.724548611113	43555.725243055553	43555.725937499999	43555.726631944446	43555.727326388886	43555.728020833332	43555.728715277779	43555.729409722226	43555.730104166665	43555.730798611112	43555.731493055559	43555.732187499998	43555.732881944445	43555.733576388891	43555.734270833331	43555.734965277778	43555.735659722224	43555.736354166664	43555.73704861111	43555.737743055557	43555.738437499997	43555.739131944443	43555.73982638889	43555.740520833337	43555.741215277776	43555.741909722223	43555.742604166669	43555.743298611109	43555.743993055556	43555.744687500002	43555.745381944442	43555.746076388888	43555.746770833335	43555.747465277775	43555.748159722221	43555.748854166668	43555.749548611115	43555.750243055554	43555.750937500001	43555.751631944448	43555.752326388887	43555.753020833334	43555.75371527778	43555.75440972222	43555.755104166667	43555.755798611113	43555.756493055553	43555.757187499999	43555.757881944446	43555.758576388886	43555.759270833332	43555.759965277779	43555.760659722226	43555.761354166665	43555.762048611112	43555.762743055559	43555.763437499998	43555.764131944445	43555.764826388891	43555.765520833331	43555.766215277778	43555.766909722224	43555.767604166664	43555.76829861111	43555.768993055557	43555.769687499997	43555.770381944443	43555.77107638889	43555.771770833337	43555.772465277776	43555.773159722223	43555.773854166669	43555.774548611109	43555.775243055556	43555.775937500002	43555.776631944442	43555.777326388888	43555.778020833335	43555.778715277775	43555.779409722221	43555.780104166668	43555.780798611115	43555.781493055554	43555.782187500001	43555.782881944448	43555.783576388887	43555.784270833334	43555.78496527778	43555.78565972222	43555.786354166667	43555.787048611113	43555.787743055553	43555.788437499999	43555.789131944446	43555.789826388886	43555.790520833332	43555.791215277779	43555.791909722226	43555.792604166665	43555.793298611112	43555.793993055559	43555.794687499998	43555.795381944445	43555.796076388891	43555.796770833331	43555.797465277778	43555.798159722224	43555.798854166664	43555.79954861111	43555.800243055557	43555.800937499997	43555.801631944443	43555.80232638889	43555.803020833337	43555.803715277776	43555.804409722223	43555.805104166669	43555.805798611109	43555.806493055556	43555.807187500002	43555.807881944442	43555.808576388888	43555.809270833335	43555.809965277775	43555.810659722221	43555.811354166668	43555.812048611115	43555.812743055554	43555.813437500001	43555.814131944448	43555.814826388887	43555.815520833334	43555.81621527778	43555.81690972222	43555.817604166667	43555.818298611113	43555.818993055553	43555.819687499999	43555.820381944446	43555.821076388886	43555.821770833332	43555.822465277779	43555.823159722226	43555.823854166665	43555.824548611112	43555.825243055559	43555.825937499998	43555.826631944445	43555.827326388891	43555.828020833331	43555.828715277778	43555.829409722224	43555.830104166664	43555.83079861111	43555.831493055557	43555.832187499997	43555.832881944443	43555.83357638889	43555.834270833337	43555.835081018522	43555.835775462961	43555.836469907408	43555.837164351855	43555.837858796294	43555.838553240741	43555.839247685188	43555.839942129627	43555.840636574074	43555.841331018521	43555.84202546296	43555.842719907407	43555.843414351853	43555.844108796293	43555.84480324074	43555.845497685186	43555.846192129633	43555.846886574072	43555.847581018519	43555.848275462966	43555.848969907405	43555.849664351852	43555.850358796299	43555.851053240738	43555.851747685185	43555.852442129632	43555.853136574071	43555.853831018518	43555.854525462964	43555.855219907404	43555.855914351851	43555.856608796297	43555.857303240744	43555.857997685183	43555.85869212963	43555.859386574077	43555.860081018516	43555.860775462963	43555.86146990741	43555.862164351849	43555.862858796296	43555.863553240742	43555.864247685182	43555.864942129629	43555.865636574075	43555.866331018522	43555.867025462961	43555.867719907408	43555.868414351855	43555.869108796294	43555.869803240741	43555.870497685188	43555.871192129627	43555.871886574074	43555.872581018521	43555.87327546296	43555.873969907407	43555.874664351853	43555.875358796293	43555.87605324074	43555.876747685186	43555.877442129633	43555.878136574072	43555.878831018519	43555.879525462966	43555.880219907405	43555.880914351852	43555.881608796299	43555.882303240738	43555.882997685185	43555.883692129632	43555.884386574071	43555.885081018518	43555.885775462964	43555.886469907404	43555.887164351851	43555.887858796297	43555.888553240744	43555.889247685183	43555.88994212963	43555.890636574077	43555.891331018516	43555.892025462963	43555.89271990741	43555.893414351849	43555.894108796296	43555.894803240742	43555.895497685182	43555.896192129629	43555.896886574075	43555.897581018522	43555.898275462961	43555.898969907408	43555.899664351855	43555.900358796294	43555.901053240741	43555.901747685188	43555.902442129627	43555.903136574074	43555.903831018521	43555.90452546296	43555.905219907407	43555.905914351853	43555.906608796293	43555.90730324074	43555.907997685186	43555.908692129633	43555.909386574072	43555.910081018519	43555.910775462966	43555.911469907405	43555.912164351852	43555.912858796299	43555.913553240738	43555.914247685185	43555.914942129632	43555.915636574071	43555.916331018518	43555.917025462964	43555.917719907404	43555.918414351851	43555.919108796297	43555.919803240744	43555.920497685183	43555.92119212963	43555.921886574077	43555.922581018516	43555.923275462963	43555.92396990741	43555.924664351849	43555.925358796296	43555.926053240742	43555.926747685182	43555.927442129629	43555.928136574075	43555.928831018522	43555.929525462961	43555.930219907408	43555.930914351855	43555.931608796294	43555.932303240741	43555.932997685188	43555.933692129627	43555.934386574074	43555.935081018521	43555.93577546296	43555.936469907407	43555.937164351853	43555.937858796293	43555.93855324074	43555.939247685186	43555.939942129633	43555.940636574072	43555.941331018519	43555.942025462966	43555.942719907405	43555.943414351852	43555.944108796299	43555.944803240738	43555.945497685185	43555.946192129632	43555.946886574071	43555.947581018518	43555.948275462964	43555.948969907404	43555.949664351851	43555.950358796297	43555.951053240744	43555.951747685183	43555.95244212963	43555.953136574077	43555.953831018516	43555.954525462963	43555.95521990741	43555.955914351849	43555.956608796296	43555.957303240742	43555.957997685182	43555.958692129629	43555.959386574075	43555.960081018522	43555.960775462961	43555.961469907408	43555.962164351855	43555.962858796294	43555.963553240741	43555.964247685188	43555.964942129627	43555.965636574074	43555.966331018521	43555.96702546296	43555.967719907407	43555.968414351853	43555.969108796293	43555.96980324074	43555.970497685186	43555.971192129633	43555.971886574072	43555.972581018519	43555.973275462966	43555.973969907405	43555.974664351852	43555.975358796299	43555.976053240738	43555.976747685185	43555.977442129632	43555.978136574071	43555.978831018518	43555.979525462964	43555.980219907404	43555.980914351851	43555.981608796297	43555.982303240744	43555.982997685183	43555.98369212963	43555.984386574077	43555.985081018516	43555.985775462963	43555.98646990741	43555.987164351849	43555.987858796296	43555.988553240742	43555.989247685182	43555.989942129629	43555.990636574075	43555.991331018522	43555.992025462961	43555.992719907408	43555.993414351855	43555.994108796294	43555.994803240741	43555.995497685188	43555.996192129627	43555.996886574074	43555.997581018521	43555.99827546296	43555.998969907407	43555.999664351853	43556.000358796293	43556.00105324074	43556.001747685186	43556.002442129633	43556.003136574072	43556.003831018519	43556.004525462966	43556.005219907405	43556.005914351852	43556.006608796299	43556.007303240738	43556.007997685185	43556.008692129632	43556.009386574071	43556.010081018518	43556.010775462964	43556.011469907404	43556.012164351851	43556.012858796297	43556.013553240744	43556.014247685183	43556.01494212963	43556.015636574077	43556.016331018516	43556.017025462963	43556.01771990741	43556.018414351849	43556.019108796296	43556.019803240742	43556.020497685182	43556.021192129629	43556.021886574075	43556.022581018522	43556.023275462961	43556.023969907408	43556.024664351855	43556.025358796294	43556.026053240741	43556.026747685188	43556.027442129627	43556.028136574074	43556.028831018521	43556.02952546296	43556.030219907407	43556.030914351853	43556.031608796293	43556.03230324074	43556.032997685186	43556.033692129633	43556.034386574072	43556.035081018519	43556.035775462966	43556.036469907405	43556.037164351852	43556.037858796299	43556.038553240738	43556.039247685185	43556.039942129632	43556.040636574071	43556.041331018518	43556.042025462964	43556.042719907404	43556.043414351851	43556.044108796297	43556.044803240744	43556.045497685183	43556.04619212963	43556.046886574077	43556.047581018516	43556.048275462963	43556.04896990741	43556.049664351849	43556.050358796296	43556.051053240742	43556.051747685182	43556.052442129629	43556.053136574075	43556.053831018522	43556.054525462961	43556.055219907408	43556.055914351855	43556.056608796294	43556.057303240741	43556.057997685188	43556.058692129627	43556.059386574074	43556.060081018521	43556.06077546296	43556.061469907407	43556.062164351853	43556.062858796293	43556.06355324074	43556.064247685186	43556.064942129633	43556.065636574072	43556.066331018519	43556.067025462966	43556.067719907405	43556.068414351852	43556.069108796299	43556.069803240738	43556.070497685185	43556.071192129632	43556.071886574071	43556.072581018518	43556.073275462964	43556.073969907404	43556.074664351851	43556.075358796297	43556.076053240744	43556.076747685183	43556.07744212963	43556.078136574077	43556.078831018516	43556.079525462963	43556.08021990741	43556.080914351849	43556.081608796296	43556.082303240742	43556.082997685182	43556.083692129629	43556.084386574075	43556.085081018522	43556.085775462961	43556.086469907408	43556.087164351855	43556.087858796294	43556.088553240741	43556.089247685188	43556.089942129627	43556.090636574074	43556.091331018521	43556.09202546296	43556.092719907407	43556.093414351853	43556.094108796293	43556.09480324074	43556.095497685186	43556.096192129633	43556.096886574072	43556.097581018519	43556.098275462966	43556.098969907405	43556.099664351852	43556.100358796299	43556.101053240738	43556.101747685185	43556.102442129632	43556.103136574071	43556.103831018518	43556.104525462964	43556.105219907404	43556.105914351851	1.029999852180481	1.0199998524039984	0.89999985694885254	1.0399998426437378	1.089999794960022	1.0799997951835394	0.99999982118606567	1.0599998235702515	0.979999840259552	0.95999984070658684	0.79999983310699463	1.0399998426437378	1.0299998428672552	1.1399998664855957	0.98999989032745361	1.0199998896569014	0.89999985694885254	0.9199998565018177	0.89999985694885254	0.95999985933303833	0.99999988079071045	0.99999988079071045	1.0199998803436756	1.1599998474121094	1.0599998235702515	0.94999980926513672	0.94999980926513672	1.1199997663497925	0.86999976634979248	1.0199997425079346	0.88999974727630615	1.0499997138977051	0.94999969005584717	0.81999969482421875	0.93999969959259033	0.89999967813491821	1.0699996948242188	0.94999969005584717	0.77999973297119141	1.149999737739563	0.91999971866607666	0.96999973058700562	1.1999996900558472	0.81999969482421875	1.1499996185302734	0.94999963045120239	0.96999963000416756	0.90999960899353027	1.019999623298645	0.9799996018409729	0.83999961614608765	0.92999958992004395	0.98999959230422974	0.97999959252774715	0.93999958038330078	0.93999958038330078	1.0399996042251587	0.93999958038330078	0.96999957971274853	0.95999957993626595	0.9099995493888855	0.87999955005943775	1.079999566078186	1.019999623298645	1.0499995946884155	1.0399995949119329	1.1399996280670166	0.80999964475631714	1.0299996137619019	0.98999959230422974	0.99999959208071232	0.87999957799911499	0.90999957732856274	0.98999953269958496	0.76999956369400024	1.0699995756149292	0.86999958753585815	1.0599995851516724	1.0799995847046375	0.87999957799911499	0.89999957755208015	1.0699995756149292	0.86999958753585815	0.99999958276748657	0.94999957084655762	1.0299996137619019	0.9799996018409729	0.99999958276748657	1.0699995756149292	1.0699995756149292	0.85999959707260132	1.1399996280670166	0.95999962091445923	0.98999962024390697	1.2499995231628418	0.8199995756149292	1.0299996137619019	0.90999960899353027	1.0399996042251587	0.90999960899353027	1.0699995756149292	0.95999956130981445	0.89999955892562866	1.0099995136260986	1.1299995183944702	1.0199995040893555	0.91999948024749756	1.0699994564056396	1.0499994568526745	0.99999946355819702	0.97999946400523186	0.82999950647354126	1.1199995279312134	1.1499995272606611	1.0299994945526123	1.0399994943290949	0.95999950170516968	0.80999952554702759	0.91999953985214233	1.0899995565414429	0.9099995493888855	0.97999954223632813	0.87999951839447021	1.049999475479126	0.96999949216842651	1.109999418258667	1.0699994564056396	0.81999945640563965	1.0399994850158691	1.109999418258667	0.87999939918518066	0.96999937295913696	0.96999937295913696	0.97999937273561954	1.0099993720650673	0.99999937228858471	0.99999937228858471	1.0299993716180325	0.87999939918518066	0.94999939203262329	1.0499993562698364	0.93999934196472168	0.79999935626983643	0.89999938011169434	0.82999938726425171	0.73999941349029541	0.75999941304326057	0.78999941237270832	1.0599993467330933	0.90999937057495117	0.88999937102198601	1.0699993371963501	0.95999932289123535	0.9899993222206831	0.79999929666519165	0.95999932289123535	0.84999930858612061	0.9999992847442627	0.73999929428100586	0.9999992847442627	1.0699992179870605	0.94999921321868896	0.98999923467636108	0.85999923944473267	0.89999926090240479	1.0999991893768311	0.83999919891357422	0.86999919824302197	1.0699992179870605	0.93999922275543213	0.83999919891357422	0.76999920606613159	0.85999917984008789	0.80999916791915894	0.8899991512298584	1.0899991989135742	1.0199992656707764	0.9999992661178112	0.79999929666519165	1.0499992370605469	1.0499992370605469	0.82999926805496216	1.0899991989135742	0.9599992036819458	0.96999920345842838	0.84999918937683105	1.0599992275238037	0.92999923229217529	0.87999922037124634	1.0099992752075195	1.0599992275238037	1.1299991607666016	0.99999916553497314	0.85999917984008789	1.00999915599823	0.89999914169311523	1.00999915599823	1.0199991557747126	0.82999914884567261	0.96999913454055786	0.8899991512298584	0.8899991512298584	0.8899991512298584	1.069999098777771	0.7299991250038147	0.92999911308288574	1.0799990892410278	0.89999908208847046	0.82999908924102783	1.0799990892410278	0.99999910593032837	0.819999098777771	0.85999912023544312	0.88999911956489086	0.8699991200119257	0.93999910354614258	0.91999910399317741	0.9799991250038147	0.92999911308288574	0.92999911308288574	0.93999910354614258	0.93999910354614258	0.92999910376966	0.92999910376966	0.79999911785125732	1.0399991273880005	0.89999914169311523	0.88999914191663265	0.88999914191663265	0.9799991250038147	0.94999912567436695	0.81999915838241577	1.0599991083145142	1.0299991089850664	0.83999913930892944	0.96999913454055786	0.95999913476407528	0.96999913454055786	0.85999912023544312	0.99999910593032837	0.90999913215637207	0.91999913193285465	0.91999913193285465	0.90999913215637207	0.94999915361404419	1.1099991798400879	0.83999919891357422	1.0299991369247437	1.0399991367012262	0.87999916076660156	0.89999916031956673	1.0599991083145142	0.93999910354614258	0.93999910354614258	0.83999907970428467	1.069999098777771	0.9799991250038147	0.7299991250038147	0.82999908924102783	0.85999906063079834	0.85999906063079834	1.0399990081787109	0.88999903202056885	0.78999900817871094	0.92999899387359619	0.7799990177154541	1.0399990081787109	0.91999900341033936	0.91999900341033936	0.91999900341033936	0.90999900363385677	0.92999900318682194	0.8699989914894104	1.0299990177154541	0.89999902248382568	0.89999902248382568	0.99999904632568359	0.9399990439414978	0.82999902963638306	0.98999905586242676	0.95999905653297901	0.89999908208847046	0.95999908447265625	0.8499990701675415	0.95999908447265625	0.95999908447265625	0.96999908424913883	1.0499991178512573	0.9799991250038147	0.84999912977218628	1.1899991035461426	0.84999912977218628	0.94999909400939941	0.8499990701675415	0.9399990439414978	0.95999904349446297	0.98999904282391071	0.95999904349446297	1.0499989986419678	0.94999897480010986	1.0699989795684814	1.0999989788979292	0.97999894618988037	0.97999894618988037	0.80999898910522461	0.90999901294708252	0.9199990127235651	1.0899989604949951	1.0399990081787109	1.0499990079551935	1.0399990081787109	1.099998950958252	0.90999895334243774	1.0799989700317383	1.0199990272521973	0.92999905347824097	1.0599989891052246	1.1299989223480225	0.76999890804290771	1.1099989414215088	0.92999893426895142	1.2099988460540771	0.88999885320663452	0.91999885253608227	0.93999885208904743	1.0099987983703613	1.1099988222122192	1.0899988226592541	0.86999887228012085	1.1099988222122192	0.86999881267547607	0.78999882936477661	1.0899988412857056	1.1199988406151533	0.86999881267547607	0.99999880790710449	1.1999988555908203	0.94999885559082031	1.0999988317489624	0.88999885320663452	1.1299988031387329	0.95999884605407715	1.0799988508224487	1.0999988503754139	0.99999880790710449	1.1099988222122192	1.0999988224357367	0.96999883651733398	1.1899988651275635	0.92999887466430664	0.91999887488782406	1.1699988842010498	1.099998950958252	1.0199989080429077	0.78999888896942139	1.0799988508224487	0.85999888181686401	1.0599988698959351	1.1999988555908203	0.98999887704849243	0.76999890804290771	0.81999891996383667	0.82999891974031925	0.86999893188476563	1.0899989604949951	1.1099989600479603	0.86999893188476563	0.99999892711639404	1.0099989268928766	1.1099989414215088	0.79999899864196777	0.98999899625778198	1.1799989938735962	0.88999903202056885	0.92999905347824097	0.92999905347824097	1.1399990320205688	0.91999906301498413	1.0099990367889404	0.9399990439414978	0.85999906063079834	0.94999903440475464	1.1199990510940552	1.069999098777771	0.98999911546707153	1.0599991083145142	1.0799991078674793	1.0799991078674793	0.79999911785125732	0.98999911546707153	0.91999912261962891	1.1199991703033447	0.77999919652938843	1.03999924659729	0.98999923467636108	0.7799992561340332	0.94999921321868896	0.97999921254813671	1.0499992370605469	0.97999924421310425	0.97999924421310425	1.1499992609024048	0.94999927282333374	0.90999925136566162	0.94999927282333374	1.0299992561340332	1.1299992799758911	1.0099992752075195	0.80999928712844849	0.87999927997589111	1.0599992275238037	0.97999924421310425	0.98999923467636108	0.75999927520751953	0.91999924182891846	0.9499992411583662	1.00999915599823	1.1299991607666016	0.87999916076660156	1.0999991893768311	0.99999916553497314	0.92999917268753052	0.89999920129776001	1.0499992370605469	1.2099992036819458	0.74999922513961792	0.87999922037124634	1.1299991607666016	1.1399991605430841	0.96999919414520264	0.86999917030334473	0.95999914407730103	0.90999913215637207	0.91999913193285465	0.98999911546707153	1.0899990797042847	0.92999911308288574	1.0199991464614868	0.83999913930892944	0.87999916076660156	0.95999914407730103	1.1499991416931152	0.96999913454055786	0.85999912023544312	1.069999098777771	0.92999911308288574	0.94999911263585091	0.85999912023544312	1.0999990701675415	0.97999906539916992	1.1399990320205688	0.95999902486801147	1.0899989604949951	0.89999896287918091	0.91999896243214607	0.88999896310269833	0.88999896310269833	0.84999895095825195	1.1499989032745361	0.85999894142150879	1.1199989318847656	0.98999893665313721	0.97999893687665462	0.83999896049499512	1.0899989604949951	1.0899989604949951	1.1699990034103394	0.94999903440475464	0.93999903462827206	1.1099990606307983	0.99999904632568359	1.0599989891052246	0.97999900579452515	1.099998950958252	1.099998950958252	0.97999894618988037	1.0499989986419678	0.95999902486801147	0.97999902442097664	0.97999902442097664	0.97999902442097664	0.96999902464449406	0.84999901056289673	1.0699989795684814	0.85999900102615356	1.189998984336853	1.1199989318847656	1.1899988651275635	1.1199989318847656	1.1299989316612482	0.86999893188476563	0.72999894618988037	0.92999893426895142	1.1199989318847656	0.94999897480010986	0.87999898195266724	0.9599989652633667	1.1199989318847656	1.1199989318847656	1.0299988985061646	0.9799988865852356	0.99999888613820076	0.73999887704849243	0.81999886035919189	1.2099988460540771	1.0199989080429077	0.78999888896942139	1.1499989032745361	1.0799989700317383	1.1999989748001099	1.1999989748001099	1.0499989986419678	0.88999903202056885	1.0599989891052246	0.98999899625778198	0.84999901056289673	0.92999899387359619	1.1599990129470825	1.0599989891052246	0.9599989652633667	0.97999896481633186	1.0699989795684814	0.87999898195266724	1.0099990367889404	0.99999903701245785	1.0899990797042847	1.0999990794807673	1.1899991035461426	1.1699991039931774	1.1899991035461426	0.92999911308288574	1.0399991273880005	0.89999914169311523	0.86999914236366749	0.87999914214015007	0.97999918460845947	1.1699991226196289	1.0199991464614868	1.039999146014452	0.83999913930892944	0.98999911546707153	1.0399991273880005	0.91999912261962891	1.1399991512298584	0.95999914407730103	0.95999914407730103	0.80999916791915894	1.0299991369247437	1.0299991369247437	1.0799990892410278	0.89999908208847046	0.91999908164143562	0.91999908164143562	1.0399990081787109	0.97999900579452515	0.92999899387359619	0.85999900102615356	1.0699989795684814	1.1099989414215088	0.93999898433685303	1.0399990081787109	1.1399990320205688	0.89999902248382568	0.83999902009963989	1.0699989795684814	0.93999898433685303	1.0899989604949951	0.82999897003173828	0.9599989652633667	1.1099989414215088	1.0999989416450262	0.87999898195266724	1.1399989128112793	0.91999894380569458	0.89999894425272942	0.93999898433685303	1.1999989748001099	0.90999901294708252	1.0299990177154541	1.0799989700317383	0.96999895572662354	1.0199989080429077	1.1899988651275635	0.96999889612197876	1.0099989175796509	0.90999889373779297	1.0199989080429077	0.98999890871345997	0.98999890871345997	1.0799989700317383	1.0599989704787731	0.93999898433685303	1.0099990367889404	0.89999902248382568	0.9399990439414978	0.99999904632568359	0.86999905109405518	0.89999905042350292	0.89999905042350292	1.189998984336853	0.91999900341033936	1.0399990081787109	1.0399990081787109	1.0399990081787109	1.0799989700317383	1.0799989700317383	1.0699989702552557	1.1799989938735962	0.93999898433685303	1.0099990367889404	0.91999906301498413	0.95999908447265625	1.0899990797042847	0.99999910593032837	1.1599991321563721	0.93999916315078735	1.0899991989135742	1.0999991986900568	1.0499992370605469	0.90999925136566162	1.1699992418289185	0.85999929904937744	1.0199992656707764	0.92999929189682007	0.93999929167330265	1.0799992084503174	0.98999923467636108	1.0599992275238037	0.98999923467636108	0.99999923445284367	0.83999919891357422	1.0599992275238037	0.89999926090240479	0.98999923467636108	1.1099991798400879	0.75999921560287476	0.85999917984008789	0.88999917916953564	1.1799991130828857	0.9799991250038147	0.99999910593032837	1.0199991054832935	0.98999910615384579	1.1699991226196289	1.0499991178512573	1.0499991178512573	1.0299991182982922	1.1299991607666016	1.00999915599823	0.87999916076660156	1.0499991178512573	1.0499991178512573	0.95999914407730103	0.77999913692474365	1.1499991416931152	0.97999918460845947	0.87999916076660156	0.95999914407730103	1.1199991703033447	1.0699992179870605	0.92999923229217529	0.96999925374984741	1.0199992656707764	1.0299992654472589	0.92999923229217529	1.1699992418289185	0.93999922275543213	1.1699992418289185	0.92999923229217529	1.1099991798400879	1.0299991369247437	1.069999098777771	0.90999913215637207	1.1299991607666016	1.00999915599823	1.1799991130828857	1.0799990892410278	0.87999910116195679	1.0899990797042847	1.1099990792572498	1.1099990792572498	0.92999905347824097	1.1199990510940552	1.0099990367889404	0.9399990439414978	1.0199990272521973	1.1099990606307983	1.1499990224838257	1.1699990220367908	0.88999903202056885	0.86999903246760368	0.96999907493591309	0.89999908208847046	1.0899990797042847	0.97999906539916992	0.96999906562268734	0.97999906539916992	0.97999906539916992	0.86999905109405518	0.98999905586242676	1.0899990797042847	0.92999911308288574	0.99999910593032837	1.0599991083145142	0.95999908447265625	0.95999908447265625	1.0499991178512573	0.89999914169311523	1.0399991273880005	0.90999913215637207	1.0899990797042847	0.88999909162521362	1.0299990177154541	1.0799989700317383	1.1399989128112793	0.95999890565872192	0.98999890498816967	1.0099989045411348	1.0899989604949951	1.0199990272521973	1.0399990268051624	0.99999898672103882	0.75999897718429565	0.92999899387359619	0.8699989914894104	0.88999899104237556	1.0299990177154541	1.0199990179389715	1.0699989795684814	1.079998979344964	1.079998979344964	0.96999895572662354	0.88999897241592407	0.87999897263944149	1.0299990177154541	0.92999899387359619	1.0299990177154541	0.92999899387359619	1.1199989318847656	1.1299989316612482	1.0399988889694214	0.85999888181686401	1.1399989128112793	1.0599988698959351	0.99999886751174927	0.83999884128570557	0.99999880790710449	1.1099988222122192	VFD FM [V]	43555.587048611109	43555.587743055556	43555.588437500002	43555.589131944442	43555.589826388888	43555.590520833335	43555.591215277775	43555.591909722221	43555.592604166668	43555.593298611115	43555.593993055554	43555.594687500001	43555.595381944448	43555.596076388887	43555.596770833334	43555.59746527778	43555.59815972222	43555.598854166667	43555.599548611113	43555.600243055553	43555.600937499999	43555.601631944446	43555.602326388886	43555.603020833332	43555.603715277779	43555.604409722226	43555.605104166665	43555.605798611112	43555.606493055559	43555.607187499998	43555.607881944445	43555.608576388891	43555.609270833331	43555.609965277778	43555.610659722224	43555.611354166664	43555.61204861111	43555.612743055557	43555.613437499997	43555.614131944443	43555.61482638889	43555.615520833337	43555.616215277776	43555.616909722223	43555.617604166669	43555.618298611109	43555.618993055556	43555.619687500002	43555.620381944442	43555.621076388888	43555.621770833335	43555.622465277775	43555.623159722221	43555.623854166668	43555.624548611115	43555.625243055554	43555.625937500001	43555.626631944448	43555.627326388887	43555.628020833334	43555.62871527778	43555.62940972222	43555.630104166667	43555.630798611113	43555.631493055553	43555.632187499999	43555.632881944446	43555.633576388886	43555.634270833332	43555.634965277779	43555.635659722226	43555.636354166665	43555.637048611112	43555.637743055559	43555.638437499998	43555.639131944445	43555.639826388891	43555.640520833331	43555.641215277778	43555.641909722224	43555.642604166664	43555.64329861111	43555.643993055557	43555.644687499997	43555.645381944443	43555.64607638889	43555.646770833337	43555.647465277776	43555.648159722223	43555.648854166669	43555.649548611109	43555.650243055556	43555.650937500002	43555.651631944442	43555.652326388888	43555.653020833335	43555.653715277775	43555.654409722221	43555.655104166668	43555.655798611115	43555.656493055554	43555.657187500001	43555.657881944448	43555.658576388887	43555.659270833334	43555.65996527778	43555.66065972222	43555.661354166667	43555.662048611113	43555.662743055553	43555.663437499999	43555.664131944446	43555.664826388886	43555.665520833332	43555.666215277779	43555.666909722226	43555.667604166665	43555.668298611112	43555.668993055559	43555.669687499998	43555.670381944445	43555.671076388891	43555.671770833331	43555.672465277778	43555.673159722224	43555.673854166664	43555.67454861111	43555.675243055557	43555.675937499997	43555.676631944443	43555.67732638889	43555.678020833337	43555.678715277776	43555.679409722223	43555.680104166669	43555.680798611109	43555.681493055556	43555.682187500002	43555.682881944442	43555.683576388888	43555.684270833335	43555.684965277775	43555.685659722221	43555.686354166668	43555.687048611115	43555.687743055554	43555.688437500001	43555.689131944448	43555.689826388887	43555.690520833334	43555.69121527778	43555.69190972222	43555.692604166667	43555.693298611113	43555.693993055553	43555.694687499999	43555.695381944446	43555.696076388886	43555.696770833332	43555.697465277779	43555.698159722226	43555.698854166665	43555.699548611112	43555.700243055559	43555.700937499998	43555.701631944445	43555.702326388891	43555.703020833331	43555.703715277778	43555.704409722224	43555.705104166664	43555.70579861111	43555.706493055557	43555.707187499997	43555.707881944443	43555.70857638889	43555.709270833337	43555.709965277776	43555.710659722223	43555.711354166669	43555.712048611109	43555.712743055556	43555.713437500002	43555.714131944442	43555.714826388888	43555.715520833335	43555.716215277775	43555.716909722221	43555.717604166668	43555.718298611115	43555.718993055554	43555.719687500001	43555.720381944448	43555.721076388887	43555.721770833334	43555.72246527778	43555.72315972222	43555.723854166667	43555.724548611113	43555.725243055553	43555.725937499999	43555.726631944446	43555.727326388886	43555.728020833332	43555.728715277779	43555.729409722226	43555.730104166665	43555.730798611112	43555.731493055559	43555.732187499998	43555.732881944445	43555.733576388891	43555.734270833331	43555.734965277778	43555.735659722224	43555.736354166664	43555.73704861111	43555.737743055557	43555.738437499997	43555.739131944443	43555.73982638889	43555.740520833337	43555.741215277776	43555.741909722223	43555.742604166669	43555.743298611109	43555.743993055556	43555.744687500002	43555.745381944442	43555.746076388888	43555.746770833335	43555.747465277775	43555.748159722221	43555.748854166668	43555.749548611115	43555.750243055554	43555.750937500001	43555.751631944448	43555.752326388887	43555.753020833334	43555.75371527778	43555.75440972222	43555.755104166667	43555.755798611113	43555.756493055553	43555.757187499999	43555.757881944446	43555.758576388886	43555.759270833332	43555.759965277779	43555.760659722226	43555.761354166665	43555.762048611112	43555.762743055559	43555.763437499998	43555.764131944445	43555.764826388891	43555.765520833331	43555.766215277778	43555.766909722224	43555.767604166664	43555.76829861111	43555.768993055557	43555.769687499997	43555.770381944443	43555.77107638889	43555.771770833337	43555.772465277776	43555.773159722223	43555.773854166669	43555.774548611109	43555.775243055556	43555.775937500002	43555.776631944442	43555.777326388888	43555.778020833335	43555.778715277775	43555.779409722221	43555.780104166668	43555.780798611115	43555.781493055554	43555.782187500001	43555.782881944448	43555.783576388887	43555.784270833334	43555.78496527778	43555.78565972222	43555.786354166667	43555.787048611113	43555.787743055553	43555.788437499999	43555.789131944446	43555.789826388886	43555.790520833332	43555.791215277779	43555.791909722226	43555.792604166665	43555.793298611112	43555.793993055559	43555.794687499998	43555.795381944445	43555.796076388891	43555.796770833331	43555.797465277778	43555.798159722224	43555.798854166664	43555.79954861111	43555.800243055557	43555.800937499997	43555.801631944443	43555.80232638889	43555.803020833337	43555.803715277776	43555.804409722223	43555.805104166669	43555.805798611109	43555.806493055556	43555.807187500002	43555.807881944442	43555.808576388888	43555.809270833335	43555.809965277775	43555.810659722221	43555.811354166668	43555.812048611115	43555.812743055554	43555.813437500001	43555.814131944448	43555.814826388887	43555.815520833334	43555.81621527778	43555.81690972222	43555.817604166667	43555.818298611113	43555.818993055553	43555.819687499999	43555.820381944446	43555.821076388886	43555.821770833332	43555.822465277779	43555.823159722226	43555.823854166665	43555.824548611112	43555.825243055559	43555.825937499998	43555.826631944445	43555.827326388891	43555.828020833331	43555.828715277778	43555.829409722224	43555.830104166664	43555.83079861111	43555.831493055557	43555.832187499997	43555.832881944443	43555.83357638889	43555.834270833337	43555.835081018522	43555.835775462961	43555.836469907408	43555.837164351855	43555.837858796294	43555.838553240741	43555.839247685188	43555.839942129627	43555.840636574074	43555.841331018521	43555.84202546296	43555.842719907407	43555.843414351853	43555.844108796293	43555.84480324074	43555.845497685186	43555.846192129633	43555.846886574072	43555.847581018519	43555.848275462966	43555.848969907405	43555.849664351852	43555.850358796299	43555.851053240738	43555.851747685185	43555.852442129632	43555.853136574071	43555.853831018518	43555.854525462964	43555.855219907404	43555.855914351851	43555.856608796297	43555.857303240744	43555.857997685183	43555.85869212963	43555.859386574077	43555.860081018516	43555.860775462963	43555.86146990741	43555.862164351849	43555.862858796296	43555.863553240742	43555.864247685182	43555.864942129629	43555.865636574075	43555.866331018522	43555.867025462961	43555.867719907408	43555.868414351855	43555.869108796294	43555.869803240741	43555.870497685188	43555.871192129627	43555.871886574074	43555.872581018521	43555.87327546296	43555.873969907407	43555.874664351853	43555.875358796293	43555.87605324074	43555.876747685186	43555.877442129633	43555.878136574072	43555.878831018519	43555.879525462966	43555.880219907405	43555.880914351852	43555.881608796299	43555.882303240738	43555.882997685185	43555.883692129632	43555.884386574071	43555.885081018518	43555.885775462964	43555.886469907404	43555.887164351851	43555.887858796297	43555.888553240744	43555.889247685183	43555.88994212963	43555.890636574077	43555.891331018516	43555.892025462963	43555.89271990741	43555.893414351849	43555.894108796296	43555.894803240742	43555.895497685182	43555.896192129629	43555.896886574075	43555.897581018522	43555.898275462961	43555.898969907408	43555.899664351855	43555.900358796294	43555.901053240741	43555.901747685188	43555.902442129627	43555.903136574074	43555.903831018521	43555.90452546296	43555.905219907407	43555.905914351853	43555.906608796293	43555.90730324074	43555.907997685186	43555.908692129633	43555.909386574072	43555.910081018519	43555.910775462966	43555.911469907405	43555.912164351852	43555.912858796299	43555.913553240738	43555.914247685185	43555.914942129632	43555.915636574071	43555.916331018518	43555.917025462964	43555.917719907404	43555.918414351851	43555.919108796297	43555.919803240744	43555.920497685183	43555.92119212963	43555.921886574077	43555.922581018516	43555.923275462963	43555.92396990741	43555.924664351849	43555.925358796296	43555.926053240742	43555.926747685182	43555.927442129629	43555.928136574075	43555.928831018522	43555.929525462961	43555.930219907408	43555.930914351855	43555.931608796294	43555.932303240741	43555.932997685188	43555.933692129627	43555.934386574074	43555.935081018521	43555.93577546296	43555.936469907407	43555.937164351853	43555.937858796293	43555.93855324074	43555.939247685186	43555.939942129633	43555.940636574072	43555.941331018519	43555.942025462966	43555.942719907405	43555.943414351852	43555.944108796299	43555.944803240738	43555.945497685185	43555.946192129632	43555.946886574071	43555.947581018518	43555.948275462964	43555.948969907404	43555.949664351851	43555.950358796297	43555.951053240744	43555.951747685183	43555.95244212963	43555.953136574077	43555.953831018516	43555.954525462963	43555.95521990741	43555.955914351849	43555.956608796296	43555.957303240742	43555.957997685182	43555.958692129629	43555.959386574075	43555.960081018522	43555.960775462961	43555.961469907408	43555.962164351855	43555.962858796294	43555.963553240741	43555.964247685188	43555.964942129627	43555.965636574074	43555.966331018521	43555.96702546296	43555.967719907407	43555.968414351853	43555.969108796293	43555.96980324074	43555.970497685186	43555.971192129633	43555.971886574072	43555.972581018519	43555.973275462966	43555.973969907405	43555.974664351852	43555.975358796299	43555.976053240738	43555.976747685185	43555.977442129632	43555.978136574071	43555.978831018518	43555.979525462964	43555.980219907404	43555.980914351851	43555.981608796297	43555.982303240744	43555.982997685183	43555.98369212963	43555.984386574077	43555.985081018516	43555.985775462963	43555.98646990741	43555.987164351849	43555.987858796296	43555.988553240742	43555.989247685182	43555.989942129629	43555.990636574075	43555.991331018522	43555.992025462961	43555.992719907408	43555.993414351855	43555.994108796294	43555.994803240741	43555.995497685188	43555.996192129627	43555.996886574074	43555.997581018521	43555.99827546296	43555.998969907407	43555.999664351853	43556.000358796293	43556.00105324074	43556.001747685186	43556.002442129633	43556.003136574072	43556.003831018519	43556.004525462966	43556.005219907405	43556.005914351852	43556.006608796299	43556.007303240738	43556.007997685185	43556.008692129632	43556.009386574071	43556.010081018518	43556.010775462964	43556.011469907404	43556.012164351851	43556.012858796297	43556.013553240744	43556.014247685183	43556.01494212963	43556.015636574077	43556.016331018516	43556.017025462963	43556.01771990741	43556.018414351849	43556.019108796296	43556.019803240742	43556.020497685182	43556.021192129629	43556.021886574075	43556.022581018522	43556.023275462961	43556.023969907408	43556.024664351855	43556.025358796294	43556.026053240741	43556.026747685188	43556.027442129627	43556.028136574074	43556.028831018521	43556.02952546296	43556.030219907407	43556.030914351853	43556.031608796293	43556.03230324074	43556.032997685186	43556.033692129633	43556.034386574072	43556.035081018519	43556.035775462966	43556.036469907405	43556.037164351852	43556.037858796299	43556.038553240738	43556.039247685185	43556.039942129632	43556.040636574071	43556.041331018518	43556.042025462964	43556.042719907404	43556.043414351851	43556.044108796297	43556.044803240744	43556.045497685183	43556.04619212963	43556.046886574077	43556.047581018516	43556.048275462963	43556.04896990741	43556.049664351849	43556.050358796296	43556.051053240742	43556.051747685182	43556.052442129629	43556.053136574075	43556.053831018522	43556.054525462961	43556.055219907408	43556.055914351855	43556.056608796294	43556.057303240741	43556.057997685188	43556.058692129627	43556.059386574074	43556.060081018521	43556.06077546296	43556.061469907407	43556.062164351853	43556.062858796293	43556.06355324074	43556.064247685186	43556.064942129633	43556.065636574072	43556.066331018519	43556.067025462966	43556.067719907405	43556.068414351852	43556.069108796299	43556.069803240738	43556.070497685185	43556.071192129632	43556.071886574071	43556.072581018518	43556.073275462964	43556.073969907404	43556.074664351851	43556.075358796297	43556.076053240744	43556.076747685183	43556.07744212963	43556.078136574077	43556.078831018516	43556.079525462963	43556.08021990741	43556.080914351849	43556.081608796296	43556.082303240742	43556.082997685182	43556.083692129629	43556.084386574075	43556.085081018522	43556.085775462961	43556.086469907408	43556.087164351855	43556.087858796294	43556.088553240741	43556.089247685188	43556.089942129627	43556.090636574074	43556.091331018521	43556.09202546296	43556.092719907407	43556.093414351853	43556.094108796293	43556.09480324074	43556.095497685186	43556.096192129633	43556.096886574072	43556.097581018519	43556.098275462966	43556.098969907405	43556.099664351852	43556.100358796299	43556.101053240738	43556.101747685185	43556.102442129632	43556.103136574071	43556.103831018518	43556.104525462964	43556.105219907404	43556.105914351851	6.0099997706711292	6.0099997706711292	5.9899997711181641	6.0099997706711292	6.0099997706711292	6.0099997706711292	6.0099997706711292	6.0099997706711292	5.9899997711181641	5.9799997713416815	6.0099997706711292	5.9899997711181641	6.0099997706711292	6.0099997706711292	6.0099997706711292	6.0099997706711292	5.9999997708946466	5.9899997711181641	5.9899997711181641	6.0099997706711292	5.9999997708946466	6.0099997706711292	6.0099997706711292	6.0099997706711292	6.0099997706711292	6.0099997706711292	6.0199997704476118	6.0199997704476118	6.0199997704476118	6.0499997697770596	5.9799995422363281	5.9799995422363281	5.9799995422363281	5.9799995422363281	5.9799995422363281	5.9799995422363281	5.9799995422363281	5.9799995422363281	5.9799995422363281	6.0099995415657759	5.9999995417892933	5.9799995422363281	5.9999995417892933	6.0099995415657759	5.9999995417892933	5.9899995420128107	6.0099995415657759	6.0099995415657759	6.0099995415657759	5.9899995420128107	5.9899995420128107	6.0099995415657759	6.0099995415657759	5.9899995420128107	5.9899995420128107	5.9899995420128107	5.9999995417892933	6.0099995415657759	6.0099995415657759	6.0099995415657759	6.0099995415657759	6.0099995415657759	6.0099995415657759	6.0099995415657759	5.9899995420128107	6.0099995415657759	6.0099995415657759	6.0099995415657759	6.0099995415657759	6.0099995415657759	5.9899995420128107	5.9799995422363281	5.9799995422363281	6.0099995415657759	5.9999995417892933	5.9799995422363281	5.9799995422363281	5.9799995422363281	5.9799995422363281	5.9799995422363281	5.9799995422363281	6.0099995415657759	5.9799995422363281	5.9799995422363281	5.9799995422363281	5.9799995422363281	5.9799995422363281	5.9799995422363281	5.9799995422363281	5.9799995422363281	5.9799995422363281	5.9799995422363281	5.9799995422363281	5.9799995422363281	5.9799995422363281	5.9799995422363281	5.9399995803833008	5.9499995801597834	5.9499995801597834	5.9499995801597834	5.9699995797127485	5.9699995797127485	5.9699995797127485	5.9599995799362659	5.9599995799362659	5.9699995797127485	5.9699995797127485	5.9699995797127485	5.9599995799362659	5.9599995799362659	5.9399995803833008	5.9499995801597834	5.9699995797127485	5.9699995797127485	5.9699995797127485	6.0199999809265137	5.9800000190734863	5.9800000190734863	5.9800000190734863	5.9800000190734863	5.9600000195205212	5.9700000192970037	5.9600000195205212	5.9700000192970037	5.9700000192970037	5.9700000192970037	5.9700000192970037	5.9800000190734863	5.9800000190734863	5.9800000190734863	5.9800000190734863	5.9800000190734863	5.9400005340576172	5.920000534504652	5.920000534504652	5.920000534504652	5.9100005347281694	5.9100005347281694	5.9100005347281694	5.9100005347281694	5.9100005347281694	5.8800005353987217	5.8700005356222391	5.8800005353987217	5.8800005353987217	5.8800005353987217	5.8700005356222391	5.8800005353987217	5.8800005353987217	5.8800005353987217	5.8800005353987217	5.8800005353987217	5.8800005353987217	5.8700005356222391	5.8700005356222391	5.8700005356222391	5.8700005356222391	5.8700005356222391	5.8500005360692739	5.8500005360692739	5.8400005362927914	5.8400005362927914	5.8400005362927914	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8100005369633436	5.8200005367398262	5.8200005367398262	5.8200005367398262	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8200005367398262	5.8200005367398262	5.8200005367398262	5.8200005367398262	5.8200005367398262	5.8200005367398262	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8200005367398262	5.8200005367398262	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8500005360692739	5.8400005362927914	5.8400005362927914	5.8400005362927914	5.8400005362927914	5.8600005358457565	5.8400005362927914	5.8400005362927914	5.8400005362927914	5.8400005362927914	5.8200005367398262	5.8200005367398262	5.8200005367398262	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8200005367398262	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8200005367398262	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8500005360692739	5.8400005362927914	5.8500005360692739	5.8500005360692739	5.8600005358457565	5.8600005358457565	5.8600005358457565	5.8600005358457565	5.8600005358457565	5.8600005358457565	5.8600005358457565	5.8600005358457565	5.8600005358457565	5.8600005358457565	5.8600005358457565	5.8600005358457565	5.8600005358457565	5.8600005358457565	5.8600005358457565	5.8600005358457565	5.8600005358457565	5.8600005358457565	5.8600005358457565	5.8600005358457565	5.8600005358457565	5.8400005362927914	5.8400005362927914	5.8500005360692739	5.8500005360692739	5.8500005360692739	5.8500005360692739	5.8500005360692739	5.8500005360692739	5.8400005362927914	5.8400005362927914	5.8400005362927914	5.8400005362927914	5.8400005362927914	5.8400005362927914	5.8400005362927914	5.8400005362927914	5.8400005362927914	5.8400005362927914	5.8400005362927914	5.8400005362927914	5.8200005367398262	5.8300005365163088	5.8200005367398262	5.8300005365163088	5.8300005365163088	5.8300005365163088	5.8500005360692739	5.8500005360692739	5.8600005358457565	5.9000005722045898	5.8800005726516247	5.9000005722045898	5.9100005719810724	5.9100005719810724	5.920000571757555	5.920000571757555	5.9400005713105202	5.9600005708634853	5.9600005708634853	5.9700005706399679	5.9700005706399679	5.9700005706399679	5.9700005706399679	5.9700005706399679	5.9700005706399679	5.9700005706399679	5.9700005706399679	5.9700005706399679	5.9700005706399679	5.9800005704164505	5.9800005704164505	5.9800005704164505	5.9700005706399679	5.9700005706399679	5.9700005706399679	6.0000005699694157	5.9800005704164505	5.9800005704164505	5.9700005706399679	6.0000005699694157	5.9700005706399679	5.9700005706399679	5.9900005701929331	6.0000005699694157	6.0000005699694157	6.0000005699694157	6.0200005695223808	6.0200005695223808	6.0500005688518286	6.0500005688518286	6.0500005688518286	6.0500005688518286	6.0500005688518286	6.0500005688518286	6.0600005686283112	6.0500005688518286	6.0600005686283112	6.0600005686283112	6.0800005681812763	6.0600005686283112	6.0600005686283112	6.0600005686283112	6.0800005681812763	6.0700005684047937	6.0700005684047937	6.0600005686283112	6.0600005686283112	6.0500005688518286	6.0300005692988634	6.0300005692988634	6.0300005692988634	6.0200005695223808	6.0200005695223808	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	5.990000706166029	6.0000007059425116	6.0000007059425116	6.0000007059425116	6.0000007059425116	6.0000007059425116	6.0000007059425116	6.0000007059425116	5.990000706166029	5.9800007063895464	6.0000007059425116	6.0000007059425116	6.0000007059425116	6.0000007059425116	5.9800007063895464	5.9800007063895464	5.9800007063895464	5.9800007063895464	5.9800007063895464	5.9800007063895464	5.9800007063895464	5.9700007066130638	5.9800007063895464	5.9800007063895464	5.9700007066130638	5.9800007063895464	5.9700007066130638	5.9800007063895464	5.9700007066130638	5.9800007063895464	5.9700007066130638	5.9700007066130638	5.9700007066130638	5.9700007066130638	5.9700007066130638	5.9500007070600986	5.9500007070600986	5.9500007070600986	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9700007066130638	5.9700007066130638	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9600007068365812	5.9500007070600986	5.9600007068365812	5.9600007068365812	5.9700007066130638	5.9700007066130638	5.9700007066130638	5.9700007066130638	5.9700007066130638	5.9700007066130638	5.9800007063895464	5.9800007063895464	5.9800007063895464	5.9800007063895464	6.0000007059425116	6.0000007059425116	6.0000007059425116	6.0000007059425116	6.0000007059425116	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0200007054954767	6.0200007054954767	6.0100007057189941	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0500007048249245	6.0500007048249245	6.0400007050484419	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0500007048249245	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0200007054954767	6.0200007054954767	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0200007054954767	6.0500007048249245	6.0500007048249245	6.0200007054954767	6.0200007054954767	6.0200007054954767	6.0400007050484419	6.0200007054954767	6.0200007054954767	6.0300007052719593	6.0500007048249245	6.0500007048249245	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0400007050484419	6.0400007050484419	6.0300007052719593	6.0500007048249245	6.0400007050484419	6.0400007050484419	6.0200007054954767	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0200007054954767	6.0200007054954767	6.0200007054954767	6.0200007054954767	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0200007054954767	6.0300007052719593	6.0200007054954767	6.0200007054954767	6.0200007054954767	6.0200007054954767	6.0300007052719593	6.0200007054954767	6.0300007052719593	6.0300007052719593	6.0200007054954767	6.0300007052719593	6.0300007052719593	6.0500007048249245	6.0300007052719593	6.0300007052719593	6.0300007052719593	6.0200007054954767	6.0300007052719593	6.0200007054954767	6.0200007054954767	6.0200007054954767	6.0200007054954767	6.0200007054954767	6.0200007054954767	6.0200007054954767	6.0200007054954767	6.0200007054954767	6.0200007054954767	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0300007052719593	6.0100007057189941	6.0100007057189941	6.0300007052719593	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0300007052719593	6.0200007054954767	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	5.990000706166029	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	5.990000706166029	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	5.990000706166029	6.0100007057189941	5.990000706166029	6.0000007059425116	6.0100007057189941	6.0100007057189941	6.0300007052719593	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0300007052719593	6.0100007057189941	6.0100007057189941	6.0100007057189941	5.990000706166029	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0300007052719593	6.0100007057189941	6.0100007057189941	6.0100007057189941	5.990000706166029	6.0000007059425116	6.0100007057189941	6.0100007057189941	6.0100007057189941	5.990000706166029	6.0100007057189941	6.0100007057189941	5.990000706166029	6.0000007059425116	6.0100007057189941	6.0100007057189941	5.9800007063895464	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	5.990000706166029	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	5.990000706166029	6.0000007059425116	5.990000706166029	6.0100007057189941	5.990000706166029	6.0000007059425116	6.0100007057189941	5.990000706166029	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0200007054954767	6.0200007054954767	6.0200007054954767	6.0200007054954767	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0100007057189941	6.0200007054954767	6.0200007054954767	6.0200007054954767	6.0200007054954767	6.0200007054954767	VFD [rpm]	43555.587048611109	43555.587743055556	43555.588437500002	43555.589131944442	43555.589826388888	43555.590520833335	43555.591215277775	43555.591909722221	43555.592604166668	43555.593298611115	43555.593993055554	43555.594687500001	43555.595381944448	43555.596076388887	43555.596770833334	43555.59746527778	43555.59815972222	43555.598854166667	43555.599548611113	43555.600243055553	43555.600937499999	43555.601631944446	43555.602326388886	43555.603020833332	43555.603715277779	43555.604409722226	43555.605104166665	43555.605798611112	43555.606493055559	43555.607187499998	43555.607881944445	43555.608576388891	43555.609270833331	43555.609965277778	43555.610659722224	43555.611354166664	43555.61204861111	43555.612743055557	43555.613437499997	43555.614131944443	43555.61482638889	43555.615520833337	43555.616215277776	43555.616909722223	43555.617604166669	43555.618298611109	43555.618993055556	43555.619687500002	43555.620381944442	43555.621076388888	43555.621770833335	43555.622465277775	43555.623159722221	43555.623854166668	43555.624548611115	43555.625243055554	43555.625937500001	43555.626631944448	43555.627326388887	43555.628020833334	43555.62871527778	43555.62940972222	43555.630104166667	43555.630798611113	43555.631493055553	43555.632187499999	43555.632881944446	43555.633576388886	43555.634270833332	43555.634965277779	43555.635659722226	43555.636354166665	43555.637048611112	43555.637743055559	43555.638437499998	43555.639131944445	43555.639826388891	43555.640520833331	43555.641215277778	43555.641909722224	43555.642604166664	43555.64329861111	43555.643993055557	43555.644687499997	43555.645381944443	43555.64607638889	43555.646770833337	43555.647465277776	43555.648159722223	43555.648854166669	43555.649548611109	43555.650243055556	43555.650937500002	43555.651631944442	43555.652326388888	43555.653020833335	43555.653715277775	43555.654409722221	43555.655104166668	43555.655798611115	43555.656493055554	43555.657187500001	43555.657881944448	43555.658576388887	43555.659270833334	43555.65996527778	43555.66065972222	43555.661354166667	43555.662048611113	43555.662743055553	43555.663437499999	43555.664131944446	43555.664826388886	43555.665520833332	43555.666215277779	43555.666909722226	43555.667604166665	43555.668298611112	43555.668993055559	43555.669687499998	43555.670381944445	43555.671076388891	43555.671770833331	43555.672465277778	43555.673159722224	43555.673854166664	43555.67454861111	43555.675243055557	43555.675937499997	43555.676631944443	43555.67732638889	43555.678020833337	43555.678715277776	43555.679409722223	43555.680104166669	43555.680798611109	43555.681493055556	43555.682187500002	43555.682881944442	43555.683576388888	43555.684270833335	43555.684965277775	43555.685659722221	43555.686354166668	43555.687048611115	43555.687743055554	43555.688437500001	43555.689131944448	43555.689826388887	43555.690520833334	43555.69121527778	43555.69190972222	43555.692604166667	43555.693298611113	43555.693993055553	43555.694687499999	43555.695381944446	43555.696076388886	43555.696770833332	43555.697465277779	43555.698159722226	43555.698854166665	43555.699548611112	43555.700243055559	43555.700937499998	43555.701631944445	43555.702326388891	43555.703020833331	43555.703715277778	43555.704409722224	43555.705104166664	43555.70579861111	43555.706493055557	43555.707187499997	43555.707881944443	43555.70857638889	43555.709270833337	43555.709965277776	43555.710659722223	43555.711354166669	43555.712048611109	43555.712743055556	43555.713437500002	43555.714131944442	43555.714826388888	43555.715520833335	43555.716215277775	43555.716909722221	43555.717604166668	43555.718298611115	43555.718993055554	43555.719687500001	43555.720381944448	43555.721076388887	43555.721770833334	43555.72246527778	43555.72315972222	43555.723854166667	43555.724548611113	43555.725243055553	43555.725937499999	43555.726631944446	43555.727326388886	43555.728020833332	43555.728715277779	43555.729409722226	43555.730104166665	43555.730798611112	43555.731493055559	43555.732187499998	43555.732881944445	43555.733576388891	43555.734270833331	43555.734965277778	43555.735659722224	43555.736354166664	43555.73704861111	43555.737743055557	43555.738437499997	43555.739131944443	43555.73982638889	43555.740520833337	43555.741215277776	43555.741909722223	43555.742604166669	43555.743298611109	43555.743993055556	43555.744687500002	43555.745381944442	43555.746076388888	43555.746770833335	43555.747465277775	43555.748159722221	43555.748854166668	43555.749548611115	43555.750243055554	43555.750937500001	43555.751631944448	43555.752326388887	43555.753020833334	43555.75371527778	43555.75440972222	43555.755104166667	43555.755798611113	43555.756493055553	43555.757187499999	43555.757881944446	43555.758576388886	43555.759270833332	43555.759965277779	43555.760659722226	43555.761354166665	43555.762048611112	43555.762743055559	43555.763437499998	43555.764131944445	43555.764826388891	43555.765520833331	43555.766215277778	43555.766909722224	43555.767604166664	43555.76829861111	43555.768993055557	43555.769687499997	43555.770381944443	43555.77107638889	43555.771770833337	43555.772465277776	43555.773159722223	43555.773854166669	43555.774548611109	43555.775243055556	43555.775937500002	43555.776631944442	43555.777326388888	43555.778020833335	43555.778715277775	43555.779409722221	43555.780104166668	43555.780798611115	43555.781493055554	43555.782187500001	43555.782881944448	43555.783576388887	43555.784270833334	43555.78496527778	43555.78565972222	43555.786354166667	43555.787048611113	43555.787743055553	43555.788437499999	43555.789131944446	43555.789826388886	43555.790520833332	43555.791215277779	43555.791909722226	43555.792604166665	43555.793298611112	43555.793993055559	43555.794687499998	43555.795381944445	43555.796076388891	43555.796770833331	43555.797465277778	43555.798159722224	43555.798854166664	43555.79954861111	43555.800243055557	43555.800937499997	43555.801631944443	43555.80232638889	43555.803020833337	43555.803715277776	43555.804409722223	43555.805104166669	43555.805798611109	43555.806493055556	43555.807187500002	43555.807881944442	43555.808576388888	43555.809270833335	43555.809965277775	43555.810659722221	43555.811354166668	43555.812048611115	43555.812743055554	43555.813437500001	43555.814131944448	43555.814826388887	43555.815520833334	43555.81621527778	43555.81690972222	43555.817604166667	43555.818298611113	43555.818993055553	43555.819687499999	43555.820381944446	43555.821076388886	43555.821770833332	43555.822465277779	43555.823159722226	43555.823854166665	43555.824548611112	43555.825243055559	43555.825937499998	43555.826631944445	43555.827326388891	43555.828020833331	43555.828715277778	43555.829409722224	43555.830104166664	43555.83079861111	43555.831493055557	43555.832187499997	43555.832881944443	43555.83357638889	43555.834270833337	43555.835081018522	43555.835775462961	43555.836469907408	43555.837164351855	43555.837858796294	43555.838553240741	43555.839247685188	43555.839942129627	43555.840636574074	43555.841331018521	43555.84202546296	43555.842719907407	43555.843414351853	43555.844108796293	43555.84480324074	43555.845497685186	43555.846192129633	43555.846886574072	43555.847581018519	43555.848275462966	43555.848969907405	43555.849664351852	43555.850358796299	43555.851053240738	43555.851747685185	43555.852442129632	43555.853136574071	43555.853831018518	43555.854525462964	43555.855219907404	43555.855914351851	43555.856608796297	43555.857303240744	43555.857997685183	43555.85869212963	43555.859386574077	43555.860081018516	43555.860775462963	43555.86146990741	43555.862164351849	43555.862858796296	43555.863553240742	43555.864247685182	43555.864942129629	43555.865636574075	43555.866331018522	43555.867025462961	43555.867719907408	43555.868414351855	43555.869108796294	43555.869803240741	43555.870497685188	43555.871192129627	43555.871886574074	43555.872581018521	43555.87327546296	43555.873969907407	43555.874664351853	43555.875358796293	43555.87605324074	43555.876747685186	43555.877442129633	43555.878136574072	43555.878831018519	43555.879525462966	43555.880219907405	43555.880914351852	43555.881608796299	43555.882303240738	43555.882997685185	43555.883692129632	43555.884386574071	43555.885081018518	43555.885775462964	43555.886469907404	43555.887164351851	43555.887858796297	43555.888553240744	43555.889247685183	43555.88994212963	43555.890636574077	43555.891331018516	43555.892025462963	43555.89271990741	43555.893414351849	43555.894108796296	43555.894803240742	43555.895497685182	43555.896192129629	43555.896886574075	43555.897581018522	43555.898275462961	43555.898969907408	43555.899664351855	43555.900358796294	43555.901053240741	43555.901747685188	43555.902442129627	43555.903136574074	43555.903831018521	43555.90452546296	43555.905219907407	43555.905914351853	43555.906608796293	43555.90730324074	43555.907997685186	43555.908692129633	43555.909386574072	43555.910081018519	43555.910775462966	43555.911469907405	43555.912164351852	43555.912858796299	43555.913553240738	43555.914247685185	43555.914942129632	43555.915636574071	43555.916331018518	43555.917025462964	43555.917719907404	43555.918414351851	43555.919108796297	43555.919803240744	43555.920497685183	43555.92119212963	43555.921886574077	43555.922581018516	43555.923275462963	43555.92396990741	43555.924664351849	43555.925358796296	43555.926053240742	43555.926747685182	43555.927442129629	43555.928136574075	43555.928831018522	43555.929525462961	43555.930219907408	43555.930914351855	43555.931608796294	43555.932303240741	43555.932997685188	43555.933692129627	43555.934386574074	43555.935081018521	43555.93577546296	43555.936469907407	43555.937164351853	43555.937858796293	43555.93855324074	43555.939247685186	43555.939942129633	43555.940636574072	43555.941331018519	43555.942025462966	43555.942719907405	43555.943414351852	43555.944108796299	43555.944803240738	43555.945497685185	43555.946192129632	43555.946886574071	43555.947581018518	43555.948275462964	43555.948969907404	43555.949664351851	43555.950358796297	43555.951053240744	43555.951747685183	43555.95244212963	43555.953136574077	43555.953831018516	43555.954525462963	43555.95521990741	43555.955914351849	43555.956608796296	43555.957303240742	43555.957997685182	43555.958692129629	43555.959386574075	43555.960081018522	43555.960775462961	43555.961469907408	43555.962164351855	43555.962858796294	43555.963553240741	43555.964247685188	43555.964942129627	43555.965636574074	43555.966331018521	43555.96702546296	43555.967719907407	43555.968414351853	43555.969108796293	43555.96980324074	43555.970497685186	43555.971192129633	43555.971886574072	43555.972581018519	43555.973275462966	43555.973969907405	43555.974664351852	43555.975358796299	43555.976053240738	43555.976747685185	43555.977442129632	43555.978136574071	43555.978831018518	43555.979525462964	43555.980219907404	43555.980914351851	43555.981608796297	43555.982303240744	43555.982997685183	43555.98369212963	43555.984386574077	43555.985081018516	43555.985775462963	43555.98646990741	43555.987164351849	43555.987858796296	43555.988553240742	43555.989247685182	43555.989942129629	43555.990636574075	43555.991331018522	43555.992025462961	43555.992719907408	43555.993414351855	43555.994108796294	43555.994803240741	43555.995497685188	43555.996192129627	43555.996886574074	43555.997581018521	43555.99827546296	43555.998969907407	43555.999664351853	43556.000358796293	43556.00105324074	43556.001747685186	43556.002442129633	43556.003136574072	43556.003831018519	43556.004525462966	43556.005219907405	43556.005914351852	43556.006608796299	43556.007303240738	43556.007997685185	43556.008692129632	43556.009386574071	43556.010081018518	43556.010775462964	43556.011469907404	43556.012164351851	43556.012858796297	43556.013553240744	43556.014247685183	43556.01494212963	43556.015636574077	43556.016331018516	43556.017025462963	43556.01771990741	43556.018414351849	43556.019108796296	43556.019803240742	43556.020497685182	43556.021192129629	43556.021886574075	43556.022581018522	43556.023275462961	43556.023969907408	43556.024664351855	43556.025358796294	43556.026053240741	43556.026747685188	43556.027442129627	43556.028136574074	43556.028831018521	43556.02952546296	43556.030219907407	43556.030914351853	43556.031608796293	43556.03230324074	43556.032997685186	43556.033692129633	43556.034386574072	43556.035081018519	43556.035775462966	43556.036469907405	43556.037164351852	43556.037858796299	43556.038553240738	43556.039247685185	43556.039942129632	43556.040636574071	43556.041331018518	43556.042025462964	43556.042719907404	43556.043414351851	43556.044108796297	43556.044803240744	43556.045497685183	43556.04619212963	43556.046886574077	43556.047581018516	43556.048275462963	43556.04896990741	43556.049664351849	43556.050358796296	43556.051053240742	43556.051747685182	43556.052442129629	43556.053136574075	43556.053831018522	43556.054525462961	43556.055219907408	43556.055914351855	43556.056608796294	43556.057303240741	43556.057997685188	43556.058692129627	43556.059386574074	43556.060081018521	43556.06077546296	43556.061469907407	43556.062164351853	43556.062858796293	43556.06355324074	43556.064247685186	43556.064942129633	43556.065636574072	43556.066331018519	43556.067025462966	43556.067719907405	43556.068414351852	43556.069108796299	43556.069803240738	43556.070497685185	43556.071192129632	43556.071886574071	43556.072581018518	43556.073275462964	43556.073969907404	43556.074664351851	43556.075358796297	43556.076053240744	43556.076747685183	43556.07744212963	43556.078136574077	43556.078831018516	43556.079525462963	43556.08021990741	43556.080914351849	43556.081608796296	43556.082303240742	43556.082997685182	43556.083692129629	43556.084386574075	43556.085081018522	43556.085775462961	43556.086469907408	43556.087164351855	43556.087858796294	43556.088553240741	43556.089247685188	43556.089942129627	43556.090636574074	43556.091331018521	43556.09202546296	43556.092719907407	43556.093414351853	43556.094108796293	43556.09480324074	43556.095497685186	43556.096192129633	43556.096886574072	43556.097581018519	43556.098275462966	43556.098969907405	43556.099664351852	43556.100358796299	43556.101053240738	43556.101747685185	43556.102442129632	43556.103136574071	43556.103831018518	43556.104525462964	43556.105219907404	43556.105914351851	829.98096832968292	829.98096832968292	827.21896839141846	829.98096832968292	829.98096832968292	829.98096832968292	829.98096832968292	829.98096832968292	827.21896839141846	825.83796842228617	829.98096832968292	827.21896839141846	829.98096832968292	829.98096832968292	829.98096832968292	829.98096832968292	828.59996836055063	827.21896839141846	827.21896839141846	829.98096832968292	828.59996836055063	829.98096832968292	829.98096832968292	829.98096832968292	829.98096832968292	829.98096832968292	831.3619682988151	831.3619682988151	831.3619682988151	835.50496820621186	825.83793678283689	825.83793678283689	825.83793678283689	825.83793678283689	825.83793678283689	825.83793678283689	825.83793678283689	825.83793678283689	825.83793678283689	829.98093669023365	828.59993672110136	825.83793678283689	828.59993672110136	829.98093669023365	828.59993672110136	827.21893675196918	829.98093669023365	829.98093669023365	829.98093669023365	827.21893675196918	827.21893675196918	829.98093669023365	829.98093669023365	827.21893675196918	827.21893675196918	827.21893675196918	828.59993672110136	829.98093669023365	829.98093669023365	829.98093669023365	829.98093669023365	829.98093669023365	829.98093669023365	829.98093669023365	827.21893675196918	829.98093669023365	829.98093669023365	829.98093669023365	829.98093669023365	829.98093669023365	827.21893675196918	825.83793678283689	825.83793678283689	829.98093669023365	828.59993672110136	825.83793678283689	825.83793678283689	825.83793678283689	825.83793678283689	825.83793678283689	825.83793678283689	829.98093669023365	825.83793678283689	825.83793678283689	825.83793678283689	825.83793678283689	825.83793678283689	825.83793678283689	825.83793678283689	825.83793678283689	825.83793678283689	825.83793678283689	825.83793678283689	825.83793678283689	825.83793678283689	825.83793678283689	820.31394205093386	821.69494202006604	821.69494202006604	821.69494202006604	824.4569419583305	824.4569419583305	824.4569419583305	823.07594198919833	823.07594198919833	824.4569419583305	824.4569419583305	824.4569419583305	823.07594198919833	823.07594198919833	820.31394205093386	821.69494202006604	824.4569419583305	824.4569419583305	824.4569419583305	831.36199736595154	825.83800263404839	825.83800263404839	825.83800263404839	825.83800263404839	823.07600269578393	824.45700266491622	823.07600269578393	824.45700266491622	824.45700266491622	824.45700266491622	824.45700266491622	825.83800263404839	825.83800263404839	825.83800263404839	825.83800263404839	825.83800263404839	820.31407375335687	817.5520738150924	817.5520738150924	817.5520738150924	816.17107384596022	816.17107384596022	816.17107384596022	816.17107384596022	816.17107384596022	812.02807393856347	810.64707396943118	812.02807393856347	812.02807393856347	812.02807393856347	810.64707396943118	812.02807393856347	812.02807393856347	812.02807393856347	812.02807393856347	812.02807393856347	812.02807393856347	810.64707396943118	810.64707396943118	810.64707396943118	810.64707396943118	810.64707396943118	807.88507403116671	807.88507403116671	806.50407406203442	806.50407406203442	806.50407406203442	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	802.36107415463778	803.74207412376995	803.74207412376995	803.74207412376995	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	803.74207412376995	803.74207412376995	803.74207412376995	803.74207412376995	803.74207412376995	803.74207412376995	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	803.74207412376995	803.74207412376995	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	807.88507403116671	806.50407406203442	806.50407406203442	806.50407406203442	806.50407406203442	809.266074000299	806.50407406203442	806.50407406203442	806.50407406203442	806.50407406203442	803.74207412376995	803.74207412376995	803.74207412376995	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	803.74207412376995	805.12307409290224	805.12307409290224	805.12307409290224	803.74207412376995	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	805.12307409290224	807.88507403116671	806.50407406203442	807.88507403116671	807.88507403116671	809.266074000299	809.266074000299	809.266074000299	809.266074000299	809.266074000299	809.266074000299	809.266074000299	809.266074000299	809.266074000299	809.266074000299	809.266074000299	809.266074000299	809.266074000299	809.266074000299	809.266074000299	809.266074000299	809.266074000299	809.266074000299	809.266074000299	809.266074000299	809.266074000299	806.50407406203442	806.50407406203442	807.88507403116671	807.88507403116671	807.88507403116671	807.88507403116671	807.88507403116671	807.88507403116671	806.50407406203442	806.50407406203442	806.50407406203442	806.50407406203442	806.50407406203442	806.50407406203442	806.50407406203442	806.50407406203442	806.50407406203442	806.50407406203442	806.50407406203442	806.50407406203442	803.74207412376995	805.12307409290224	803.74207412376995	805.12307409290224	805.12307409290224	805.12307409290224	807.88507403116671	807.88507403116671	809.266074000299	814.79007902145383	812.02807908318937	814.79007902145383	816.17107899058612	816.17107899058612	817.5520789597183	817.5520789597183	820.31407889798277	823.07607883624735	823.07607883624735	824.45707880537952	824.45707880537952	824.45707880537952	824.45707880537952	824.45707880537952	824.45707880537952	824.45707880537952	824.45707880537952	824.45707880537952	824.45707880537952	825.83807877451181	825.83807877451181	825.83807877451181	824.45707880537952	824.45707880537952	824.45707880537952	828.60007871277628	825.83807877451181	825.83807877451181	824.45707880537952	828.60007871277628	824.45707880537952	824.45707880537952	827.21907874364399	828.60007871277628	828.60007871277628	828.60007871277628	831.36207865104075	831.36207865104075	835.5050785584375	835.5050785584375	835.5050785584375	835.5050785584375	835.5050785584375	835.5050785584375	836.88607852756968	835.5050785584375	836.88607852756968	836.88607852756968	839.64807846583426	836.88607852756968	836.88607852756968	836.88607852756968	839.64807846583426	838.26707849670197	838.26707849670197	836.88607852756968	836.88607852756968	835.5050785584375	832.74307862017304	832.74307862017304	832.74307862017304	831.36207865104075	831.36207865104075	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	827.21909752152862	828.6000974906608	828.6000974906608	828.6000974906608	828.6000974906608	828.6000974906608	828.6000974906608	828.6000974906608	827.21909752152862	825.83809755239633	828.6000974906608	828.6000974906608	828.6000974906608	828.6000974906608	825.83809755239633	825.83809755239633	825.83809755239633	825.83809755239633	825.83809755239633	825.83809755239633	825.83809755239633	824.45709758326404	825.83809755239633	825.83809755239633	824.45709758326404	825.83809755239633	824.45709758326404	825.83809755239633	824.45709758326404	825.83809755239633	824.45709758326404	824.45709758326404	824.45709758326404	824.45709758326404	824.45709758326404	821.69509764499958	821.69509764499958	821.69509764499958	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	824.45709758326404	824.45709758326404	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	823.07609761413187	821.69509764499958	823.07609761413187	823.07609761413187	824.45709758326404	824.45709758326404	824.45709758326404	824.45709758326404	824.45709758326404	824.45709758326404	825.83809755239633	825.83809755239633	825.83809755239633	825.83809755239633	828.6000974906608	828.6000974906608	828.6000974906608	828.6000974906608	828.6000974906608	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	832.74309739805756	832.74309739805756	832.74309739805756	831.36209742892527	831.36209742892527	829.98109745979309	832.74309739805756	832.74309739805756	832.74309739805756	832.74309739805756	832.74309739805756	832.74309739805756	832.74309739805756	832.74309739805756	832.74309739805756	832.74309739805756	835.50509733632202	835.50509733632202	834.12409736718973	832.74309739805756	832.74309739805756	832.74309739805756	832.74309739805756	835.50509733632202	832.74309739805756	832.74309739805756	832.74309739805756	832.74309739805756	832.74309739805756	832.74309739805756	832.74309739805756	832.74309739805756	832.74309739805756	832.74309739805756	831.36209742892527	831.36209742892527	832.74309739805756	832.74309739805756	832.74309739805756	832.74309739805756	831.36209742892527	835.50509733632202	835.50509733632202	831.36209742892527	831.36209742892527	831.36209742892527	834.12409736718973	831.36209742892527	831.36209742892527	832.74309739805756	835.50509733632202	835.50509733632202	832.74309739805756	832.74309739805756	832.74309739805756	834.12409736718973	834.12409736718973	832.74309739805756	835.50509733632202	834.12409736718973	834.12409736718973	831.36209742892527	832.74309739805756	832.74309739805756	832.74309739805756	832.74309739805756	831.36209742892527	831.36209742892527	831.36209742892527	831.36209742892527	832.74309739805756	832.74309739805756	832.74309739805756	832.74309739805756	832.74309739805756	831.36209742892527	832.74309739805756	831.36209742892527	831.36209742892527	831.36209742892527	831.36209742892527	832.74309739805756	831.36209742892527	832.74309739805756	832.74309739805756	831.36209742892527	832.74309739805756	832.74309739805756	835.50509733632202	832.74309739805756	832.74309739805756	832.74309739805756	831.36209742892527	832.74309739805756	831.36209742892527	831.36209742892527	831.36209742892527	831.36209742892527	831.36209742892527	831.36209742892527	831.36209742892527	831.36209742892527	831.36209742892527	831.36209742892527	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	832.74309739805756	829.98109745979309	829.98109745979309	832.74309739805756	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	832.74309739805756	831.36209742892527	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	827.21909752152862	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	827.21909752152862	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	827.21909752152862	829.98109745979309	827.21909752152862	828.6000974906608	829.98109745979309	829.98109745979309	832.74309739805756	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	832.74309739805756	829.98109745979309	829.98109745979309	829.98109745979309	827.21909752152862	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	832.74309739805756	829.98109745979309	829.98109745979309	829.98109745979309	827.21909752152862	828.6000974906608	829.98109745979309	829.98109745979309	829.98109745979309	827.21909752152862	829.98109745979309	829.98109745979309	827.21909752152862	828.6000974906608	829.98109745979309	829.98109745979309	825.83809755239633	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	827.21909752152862	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	827.21909752152862	828.6000974906608	827.21909752152862	829.98109745979309	827.21909752152862	828.6000974906608	829.98109745979309	827.21909752152862	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	831.36209742892527	831.36209742892527	831.36209742892527	831.36209742892527	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	829.98109745979309	831.36209742892527	831.36209742892527	831.36209742892527	831.36209742892527	831.36209742892527	VFD [HP]	43555.587048611109	43555.587743055556	43555.588437500002	43555.589131944442	43555.589826388888	43555.590520833335	43555.591215277775	43555.591909722221	43555.592604166668	43555.593298611115	43555.593993055554	43555.594687500001	43555.595381944448	43555.596076388887	43555.596770833334	43555.59746527778	43555.59815972222	43555.598854166667	43555.599548611113	43555.600243055553	43555.600937499999	43555.601631944446	43555.602326388886	43555.603020833332	43555.603715277779	43555.604409722226	43555.605104166665	43555.605798611112	43555.606493055559	43555.607187499998	43555.607881944445	43555.608576388891	43555.609270833331	43555.609965277778	43555.610659722224	43555.611354166664	43555.61204861111	43555.612743055557	43555.613437499997	43555.614131944443	43555.61482638889	43555.615520833337	43555.616215277776	43555.616909722223	43555.617604166669	43555.618298611109	43555.618993055556	43555.619687500002	43555.620381944442	43555.621076388888	43555.621770833335	43555.622465277775	43555.623159722221	43555.623854166668	43555.624548611115	43555.625243055554	43555.625937500001	43555.626631944448	43555.627326388887	43555.628020833334	43555.62871527778	43555.62940972222	43555.630104166667	43555.630798611113	43555.631493055553	43555.632187499999	43555.632881944446	43555.633576388886	43555.634270833332	43555.634965277779	43555.635659722226	43555.636354166665	43555.637048611112	43555.637743055559	43555.638437499998	43555.639131944445	43555.639826388891	43555.640520833331	43555.641215277778	43555.641909722224	43555.642604166664	43555.64329861111	43555.643993055557	43555.644687499997	43555.645381944443	43555.64607638889	43555.646770833337	43555.647465277776	43555.648159722223	43555.648854166669	43555.649548611109	43555.650243055556	43555.650937500002	43555.651631944442	43555.652326388888	43555.653020833335	43555.653715277775	43555.654409722221	43555.655104166668	43555.655798611115	43555.656493055554	43555.657187500001	43555.657881944448	43555.658576388887	43555.659270833334	43555.65996527778	43555.66065972222	43555.661354166667	43555.662048611113	43555.662743055553	43555.663437499999	43555.664131944446	43555.664826388886	43555.665520833332	43555.666215277779	43555.666909722226	43555.667604166665	43555.668298611112	43555.668993055559	43555.669687499998	43555.670381944445	43555.671076388891	43555.671770833331	43555.672465277778	43555.673159722224	43555.673854166664	43555.67454861111	43555.675243055557	43555.675937499997	43555.676631944443	43555.67732638889	43555.678020833337	43555.678715277776	43555.679409722223	43555.680104166669	43555.680798611109	43555.681493055556	43555.682187500002	43555.682881944442	43555.683576388888	43555.684270833335	43555.684965277775	43555.685659722221	43555.686354166668	43555.687048611115	43555.687743055554	43555.688437500001	43555.689131944448	43555.689826388887	43555.690520833334	43555.69121527778	43555.69190972222	43555.692604166667	43555.693298611113	43555.693993055553	43555.694687499999	43555.695381944446	43555.696076388886	43555.696770833332	43555.697465277779	43555.698159722226	43555.698854166665	43555.699548611112	43555.700243055559	43555.700937499998	43555.701631944445	43555.702326388891	43555.703020833331	43555.703715277778	43555.704409722224	43555.705104166664	43555.70579861111	43555.706493055557	43555.707187499997	43555.707881944443	43555.70857638889	43555.709270833337	43555.709965277776	43555.710659722223	43555.711354166669	43555.712048611109	43555.712743055556	43555.713437500002	43555.714131944442	43555.714826388888	43555.715520833335	43555.716215277775	43555.716909722221	43555.717604166668	43555.718298611115	43555.718993055554	43555.719687500001	43555.720381944448	43555.721076388887	43555.721770833334	43555.72246527778	43555.72315972222	43555.723854166667	43555.724548611113	43555.725243055553	43555.725937499999	43555.726631944446	43555.727326388886	43555.728020833332	43555.728715277779	43555.729409722226	43555.730104166665	43555.730798611112	43555.731493055559	43555.732187499998	43555.732881944445	43555.733576388891	43555.734270833331	43555.734965277778	43555.735659722224	43555.736354166664	43555.73704861111	43555.737743055557	43555.738437499997	43555.739131944443	43555.73982638889	43555.740520833337	43555.741215277776	43555.741909722223	43555.742604166669	43555.743298611109	43555.743993055556	43555.744687500002	43555.745381944442	43555.746076388888	43555.746770833335	43555.747465277775	43555.748159722221	43555.748854166668	43555.749548611115	43555.750243055554	43555.750937500001	43555.751631944448	43555.752326388887	43555.753020833334	43555.75371527778	43555.75440972222	43555.755104166667	43555.755798611113	43555.756493055553	43555.757187499999	43555.757881944446	43555.758576388886	43555.759270833332	43555.759965277779	43555.760659722226	43555.761354166665	43555.762048611112	43555.762743055559	43555.763437499998	43555.764131944445	43555.764826388891	43555.765520833331	43555.766215277778	43555.766909722224	43555.767604166664	43555.76829861111	43555.768993055557	43555.769687499997	43555.770381944443	43555.77107638889	43555.771770833337	43555.772465277776	43555.773159722223	43555.773854166669	43555.774548611109	43555.775243055556	43555.775937500002	43555.776631944442	43555.777326388888	43555.778020833335	43555.778715277775	43555.779409722221	43555.780104166668	43555.780798611115	43555.781493055554	43555.782187500001	43555.782881944448	43555.783576388887	43555.784270833334	43555.78496527778	43555.78565972222	43555.786354166667	43555.787048611113	43555.787743055553	43555.788437499999	43555.789131944446	43555.789826388886	43555.790520833332	43555.791215277779	43555.791909722226	43555.792604166665	43555.793298611112	43555.793993055559	43555.794687499998	43555.795381944445	43555.796076388891	43555.796770833331	43555.797465277778	43555.798159722224	43555.798854166664	43555.79954861111	43555.800243055557	43555.800937499997	43555.801631944443	43555.80232638889	43555.803020833337	43555.803715277776	43555.804409722223	43555.805104166669	43555.805798611109	43555.806493055556	43555.807187500002	43555.807881944442	43555.808576388888	43555.809270833335	43555.809965277775	43555.810659722221	43555.811354166668	43555.812048611115	43555.812743055554	43555.813437500001	43555.814131944448	43555.814826388887	43555.815520833334	43555.81621527778	43555.81690972222	43555.817604166667	43555.818298611113	43555.818993055553	43555.819687499999	43555.820381944446	43555.821076388886	43555.821770833332	43555.822465277779	43555.823159722226	43555.823854166665	43555.824548611112	43555.825243055559	43555.825937499998	43555.826631944445	43555.827326388891	43555.828020833331	43555.828715277778	43555.829409722224	43555.830104166664	43555.83079861111	43555.831493055557	43555.832187499997	43555.832881944443	43555.83357638889	43555.834270833337	43555.835081018522	43555.835775462961	43555.836469907408	43555.837164351855	43555.837858796294	43555.838553240741	43555.839247685188	43555.839942129627	43555.840636574074	43555.841331018521	43555.84202546296	43555.842719907407	43555.843414351853	43555.844108796293	43555.84480324074	43555.845497685186	43555.846192129633	43555.846886574072	43555.847581018519	43555.848275462966	43555.848969907405	43555.849664351852	43555.850358796299	43555.851053240738	43555.851747685185	43555.852442129632	43555.853136574071	43555.853831018518	43555.854525462964	43555.855219907404	43555.855914351851	43555.856608796297	43555.857303240744	43555.857997685183	43555.85869212963	43555.859386574077	43555.860081018516	43555.860775462963	43555.86146990741	43555.862164351849	43555.862858796296	43555.863553240742	43555.864247685182	43555.864942129629	43555.865636574075	43555.866331018522	43555.867025462961	43555.867719907408	43555.868414351855	43555.869108796294	43555.869803240741	43555.870497685188	43555.871192129627	43555.871886574074	43555.872581018521	43555.87327546296	43555.873969907407	43555.874664351853	43555.875358796293	43555.87605324074	43555.876747685186	43555.877442129633	43555.878136574072	43555.878831018519	43555.879525462966	43555.880219907405	43555.880914351852	43555.881608796299	43555.882303240738	43555.882997685185	43555.883692129632	43555.884386574071	43555.885081018518	43555.885775462964	43555.886469907404	43555.887164351851	43555.887858796297	43555.888553240744	43555.889247685183	43555.88994212963	43555.890636574077	43555.891331018516	43555.892025462963	43555.89271990741	43555.893414351849	43555.894108796296	43555.894803240742	43555.895497685182	43555.896192129629	43555.896886574075	43555.897581018522	43555.898275462961	43555.898969907408	43555.899664351855	43555.900358796294	43555.901053240741	43555.901747685188	43555.902442129627	43555.903136574074	43555.903831018521	43555.90452546296	43555.905219907407	43555.905914351853	43555.906608796293	43555.90730324074	43555.907997685186	43555.908692129633	43555.909386574072	43555.910081018519	43555.910775462966	43555.911469907405	43555.912164351852	43555.912858796299	43555.913553240738	43555.914247685185	43555.914942129632	43555.915636574071	43555.916331018518	43555.917025462964	43555.917719907404	43555.918414351851	43555.919108796297	43555.919803240744	43555.920497685183	43555.92119212963	43555.921886574077	43555.922581018516	43555.923275462963	43555.92396990741	43555.924664351849	43555.925358796296	43555.926053240742	43555.926747685182	43555.927442129629	43555.928136574075	43555.928831018522	43555.929525462961	43555.930219907408	43555.930914351855	43555.931608796294	43555.932303240741	43555.932997685188	43555.933692129627	43555.934386574074	43555.935081018521	43555.93577546296	43555.936469907407	43555.937164351853	43555.937858796293	43555.93855324074	43555.939247685186	43555.939942129633	43555.940636574072	43555.941331018519	43555.942025462966	43555.942719907405	43555.943414351852	43555.944108796299	43555.944803240738	43555.945497685185	43555.946192129632	43555.946886574071	43555.947581018518	43555.948275462964	43555.948969907404	43555.949664351851	43555.950358796297	43555.951053240744	43555.951747685183	43555.95244212963	43555.953136574077	43555.953831018516	43555.954525462963	43555.95521990741	43555.955914351849	43555.956608796296	43555.957303240742	43555.957997685182	43555.958692129629	43555.959386574075	43555.960081018522	43555.960775462961	43555.961469907408	43555.962164351855	43555.962858796294	43555.963553240741	43555.964247685188	43555.964942129627	43555.965636574074	43555.966331018521	43555.96702546296	43555.967719907407	43555.968414351853	43555.969108796293	43555.96980324074	43555.970497685186	43555.971192129633	43555.971886574072	43555.972581018519	43555.973275462966	43555.973969907405	43555.974664351852	43555.975358796299	43555.976053240738	43555.976747685185	43555.977442129632	43555.978136574071	43555.978831018518	43555.979525462964	43555.980219907404	43555.980914351851	43555.981608796297	43555.982303240744	43555.982997685183	43555.98369212963	43555.984386574077	43555.985081018516	43555.985775462963	43555.98646990741	43555.987164351849	43555.987858796296	43555.988553240742	43555.989247685182	43555.989942129629	43555.990636574075	43555.991331018522	43555.992025462961	43555.992719907408	43555.993414351855	43555.994108796294	43555.994803240741	43555.995497685188	43555.996192129627	43555.996886574074	43555.997581018521	43555.99827546296	43555.998969907407	43555.999664351853	43556.000358796293	43556.00105324074	43556.001747685186	43556.002442129633	43556.003136574072	43556.003831018519	43556.004525462966	43556.005219907405	43556.005914351852	43556.006608796299	43556.007303240738	43556.007997685185	43556.008692129632	43556.009386574071	43556.010081018518	43556.010775462964	43556.011469907404	43556.012164351851	43556.012858796297	43556.013553240744	43556.014247685183	43556.01494212963	43556.015636574077	43556.016331018516	43556.017025462963	43556.01771990741	43556.018414351849	43556.019108796296	43556.019803240742	43556.020497685182	43556.021192129629	43556.021886574075	43556.022581018522	43556.023275462961	43556.023969907408	43556.024664351855	43556.025358796294	43556.026053240741	43556.026747685188	43556.027442129627	43556.028136574074	43556.028831018521	43556.02952546296	43556.030219907407	43556.030914351853	43556.031608796293	43556.03230324074	43556.032997685186	43556.033692129633	43556.034386574072	43556.035081018519	43556.035775462966	43556.036469907405	43556.037164351852	43556.037858796299	43556.038553240738	43556.039247685185	43556.039942129632	43556.040636574071	43556.041331018518	43556.042025462964	43556.042719907404	43556.043414351851	43556.044108796297	43556.044803240744	43556.045497685183	43556.04619212963	43556.046886574077	43556.047581018516	43556.048275462963	43556.04896990741	43556.049664351849	43556.050358796296	43556.051053240742	43556.051747685182	43556.052442129629	43556.053136574075	43556.053831018522	43556.054525462961	43556.055219907408	43556.055914351855	43556.056608796294	43556.057303240741	43556.057997685188	43556.058692129627	43556.059386574074	43556.060081018521	43556.06077546296	43556.061469907407	43556.062164351853	43556.062858796293	43556.06355324074	43556.064247685186	43556.064942129633	43556.065636574072	43556.066331018519	43556.067025462966	43556.067719907405	43556.068414351852	43556.069108796299	43556.069803240738	43556.070497685185	43556.071192129632	43556.071886574071	43556.072581018518	43556.073275462964	43556.073969907404	43556.074664351851	43556.075358796297	43556.076053240744	43556.076747685183	43556.07744212963	43556.078136574077	43556.078831018516	43556.079525462963	43556.08021990741	43556.080914351849	43556.081608796296	43556.082303240742	43556.082997685182	43556.083692129629	43556.084386574075	43556.085081018522	43556.085775462961	43556.086469907408	43556.087164351855	43556.087858796294	43556.088553240741	43556.089247685188	43556.089942129627	43556.090636574074	43556.091331018521	43556.09202546296	43556.092719907407	43556.093414351853	43556.094108796293	43556.09480324074	43556.095497685186	43556.096192129633	43556.096886574072	43556.097581018519	43556.098275462966	43556.098969907405	43556.099664351852	43556.100358796299	43556.101053240738	43556.101747685185	43556.102442129632	43556.103136574071	43556.103831018518	43556.104525462964	43556.105219907404	43556.105914351851	6.1799991130828857	6.1199991144239902	5.3999991416931152	6.2399990558624268	6.5399987697601318	6.4799987711012363	5.999998927116394	6.3599989414215088	5.879999041557312	5.759999044239521	4.7999989986419678	6.2399990558624268	6.1799990572035313	6.8399991989135742	5.9399993419647217	6.1199993379414082	5.3999991416931152	5.5199991390109062	5.3999991416931152	5.75999915599823	5.9999992847442627	5.9999992847442627	6.1199992820620537	6.9599990844726563	6.3599989414215088	5.6999988555908203	5.6999988555908203	6.7199985980987549	5.2199985980987549	6.1199984550476074	5.3399984836578369	6.2999982833862305	5.699998140335083	4.9199981689453125	5.639998197555542	5.3999980688095093	6.4199981689453125	5.699998140335083	4.6799983978271484	6.8999984264373779	5.51999831199646	5.8199983835220337	7.199998140335083	4.9199981689453125	6.8999977111816406	5.6999977827072144	5.8199977800250053	5.4599976539611816	6.1199977397918701	5.8799976110458374	5.0399976968765259	5.5799975395202637	5.9399975538253784	5.8799975551664829	5.6399974822998047	5.6399974822998047	6.2399976253509521	5.6399974822998047	5.8199974782764912	5.7599974796175957	5.459997296333313	5.2799973003566265	6.4799973964691162	6.1199977397918701	6.2999975681304932	6.2399975694715977	6.8399977684020996	4.8599978685379028	6.1799976825714111	5.9399975538253784	5.9999975524842739	5.2799974679946899	5.4599974639713764	5.9399971961975098	4.6199973821640015	6.4199974536895752	5.2199975252151489	6.3599975109100342	6.4799975082278252	5.2799974679946899	5.3999974653124809	6.4199974536895752	5.2199975252151489	5.9999974966049194	5.6999974250793457	6.1799976825714111	5.8799976110458374	5.9999974966049194	6.4199974536895752	6.4199974536895752	5.1599975824356079	6.8399977684020996	5.7599977254867554	5.9399977214634418	7.4999971389770508	4.9199974536895752	6.1799976825714111	5.4599976539611816	6.2399976253509521	5.4599976539611816	6.4199974536895752	5.7599973678588867	5.399997353553772	6.0599970817565918	6.7799971103668213	6.1199970245361328	5.5199968814849854	6.4199967384338379	6.2999967411160469	5.9999967813491821	5.8799967840313911	4.9799970388412476	6.7199971675872803	6.8999971635639668	6.1799969673156738	6.2399969659745693	5.7599970102310181	4.8599971532821655	5.519997239112854	6.5399973392486572	5.459997296333313	5.8799972534179688	5.2799971103668213	6.2999968528747559	5.8199969530105591	6.659996509552002	6.4199967384338379	4.9199967384338379	6.2399969100952148	6.659996509552002	5.279996395111084	5.8199962377548218	5.8199962377548218	5.8799962364137173	6.0599962323904037	5.9999962337315083	5.9999962337315083	6.1799962297081947	5.279996395111084	5.6999963521957397	6.2999961376190186	5.6399960517883301	4.7999961376190186	5.399996280670166	4.9799963235855103	4.4399964809417725	4.5599964782595634	4.7399964742362499	6.3599960803985596	5.459996223449707	5.339996226131916	6.4199960231781006	5.7599959373474121	5.9399959333240986	4.7999957799911499	5.7599959373474121	5.0999958515167236	5.9999957084655762	4.4399957656860352	5.9999957084655762	6.4199953079223633	5.6999952793121338	5.9399954080581665	5.159995436668396	5.3999955654144287	6.5999951362609863	5.0399951934814453	5.2199951894581318	6.4199953079223633	5.6399953365325928	5.0399951934814453	4.6199952363967896	5.1599950790405273	4.8599950075149536	5.3399949073791504	6.5399951934814453	6.1199955940246582	5.9999955967068672	4.7999957799911499	6.2999954223632813	6.2999954223632813	4.9799956083297729	6.5399951934814453	5.7599952220916748	5.8199952207505703	5.0999951362609863	6.3599953651428223	5.5799953937530518	5.279995322227478	6.0599956512451172	6.3599953651428223	6.7799949645996094	5.9999949932098389	5.1599950790405273	6.0599949359893799	5.3999948501586914	6.0599949359893799	6.1199949346482754	4.9799948930740356	5.8199948072433472	5.3399949073791504	5.3399949073791504	5.3399949073791504	6.419994592666626	4.3799947500228882	5.5799946784973145	6.479994535446167	5.3999944925308228	4.979994535446167	6.479994535446167	5.9999946355819702	4.919994592666626	5.1599947214126587	5.3399947173893452	5.2199947200715542	5.6399946212768555	5.5199946239590645	5.8799947500228882	5.5799946784973145	5.5799946784973145	5.6399946212768555	5.6399946212768555	5.57999462261796	5.57999462261796	4.7999947071075439	6.2399947643280029	5.3999948501586914	5.3399948514997959	5.3399948514997959	5.8799947500228882	5.6999947540462017	4.9199949502944946	6.359994649887085	6.1799946539103985	5.0399948358535767	5.8199948072433472	5.7599948085844517	5.8199948072433472	5.1599947214126587	5.9999946355819702	5.4599947929382324	5.5199947915971279	5.5199947915971279	5.4599947929382324	5.6999949216842651	6.6599950790405273	5.0399951934814453	6.1799948215484619	6.2399948202073574	5.2799949645996094	5.3999949619174004	6.359994649887085	5.6399946212768555	5.6399946212768555	5.039994478225708	6.419994592666626	5.8799947500228882	4.3799947500228882	4.979994535446167	5.15999436378479	5.15999436378479	6.2399940490722656	5.3399941921234131	4.7399940490722656	5.5799939632415771	4.6799941062927246	6.2399940490722656	5.5199940204620361	5.5199940204620361	5.5199940204620361	5.4599940218031406	5.5799940191209316	5.2199939489364624	6.1799941062927246	5.3999941349029541	5.3999941349029541	5.9999942779541016	5.6399942636489868	4.9799941778182983	5.9399943351745605	5.7599943391978741	5.3999944925308228	5.7599945068359375	5.099994421005249	5.7599945068359375	5.7599945068359375	5.819994505494833	6.2999947071075439	5.8799947500228882	5.0999947786331177	7.1399946212768555	5.0999947786331177	5.6999945640563965	5.099994421005249	5.6399942636489868	5.7599942609667778	5.9399942569434643	5.7599942609667778	6.2999939918518066	5.6999938488006592	6.4199938774108887	6.5999938733875751	5.8799936771392822	5.8799936771392822	4.8599939346313477	5.4599940776824951	5.5199940763413906	6.5399937629699707	6.2399940490722656	6.2999940477311611	6.2399940490722656	6.5999937057495117	5.4599937200546265	6.4799938201904297	6.1199941635131836	5.5799943208694458	6.3599939346313477	6.7799935340881348	4.6199934482574463	6.6599936485290527	5.5799936056137085	7.2599930763244629	5.3399931192398071	5.5199931152164936	5.6399931125342846	6.059992790222168	6.6599929332733154	6.5399929359555244	5.2199932336807251	6.6599929332733154	5.2199928760528564	4.7399929761886597	6.5399930477142334	6.7199930436909199	5.2199928760528564	5.999992847442627	7.1999931335449219	5.6999931335449219	6.5999929904937744	5.3399931192398071	6.7799928188323975	5.7599930763244629	6.4799931049346924	6.5999931022524834	5.999992847442627	6.6599929332733154	6.5999929346144199	5.8199930191040039	7.1399931907653809	5.5799932479858398	5.5199932493269444	7.0199933052062988	6.5999937057495117	6.1199934482574463	4.7399933338165283	6.4799931049346924	5.1599932909011841	6.3599932193756104	7.1999931335449219	5.9399932622909546	4.6199934482574463	4.91999351978302	4.9799935184419155	5.2199935913085938	6.5399937629699707	6.6599937602877617	5.2199935913085938	5.9999935626983643	6.0599935613572598	6.6599936485290527	4.7999939918518066	5.9399939775466919	7.0799939632415771	5.3399941921234131	5.5799943208694458	5.5799943208694458	6.8399941921234131	5.5199943780899048	6.0599942207336426	5.6399942636489868	5.15999436378479	5.6999942064285278	6.7199943065643311	6.419994592666626	5.9399946928024292	6.359994649887085	6.4799946472048759	6.4799946472048759	4.7999947071075439	5.9399946928024292	5.5199947357177734	6.7199950218200684	4.6799951791763306	6.2399954795837402	5.9399954080581665	4.6799955368041992	5.6999952793121338	5.8799952752888203	6.2999954223632813	5.8799954652786255	5.8799954652786255	6.8999955654144287	5.6999956369400024	5.4599955081939697	5.6999956369400024	6.1799955368041992	6.7799956798553467	6.0599956512451172	4.8599957227706909	5.2799956798553467	6.3599953651428223	5.8799954652786255	5.9399954080581665	4.5599956512451172	5.5199954509735107	5.6999954469501972	6.0599949359893799	6.7799949645996094	5.2799949645996094	6.5999951362609863	5.9999949932098389	5.5799950361251831	5.3999952077865601	6.2999954223632813	7.2599952220916748	4.4999953508377075	5.279995322227478	6.7799949645996094	6.8399949632585049	5.8199951648712158	5.2199950218200684	5.7599948644638062	5.4599947929382324	5.5199947915971279	5.9399946928024292	6.539994478225708	5.5799946784973145	6.1199948787689209	5.0399948358535767	5.2799949645996094	5.7599948644638062	6.8999948501586914	5.8199948072433472	5.1599947214126587	6.419994592666626	5.5799946784973145	5.6999946758151054	5.1599947214126587	6.599994421005249	5.8799943923950195	6.8399941921234131	5.7599941492080688	6.5399937629699707	5.3999937772750854	5.5199937745928764	5.33999377861619	5.33999377861619	5.0999937057495117	6.8999934196472168	5.1599936485290527	6.7199935913085938	5.9399936199188232	5.8799936212599277	5.0399937629699707	6.5399937629699707	6.5399937629699707	7.0199940204620361	5.6999942064285278	5.6399942077696323	6.65999436378479	5.9999942779541016	6.3599939346313477	5.8799940347671509	6.5999937057495117	6.5999937057495117	5.8799936771392822	6.2999939918518066	5.7599941492080688	5.8799941465258598	5.8799941465258598	5.8799941465258598	5.8199941478669643	5.0999940633773804	6.4199938774108887	5.1599940061569214	7.1399939060211182	6.7199935913085938	7.1399931907653809	6.7199935913085938	6.7799935899674892	5.2199935913085938	4.3799936771392822	5.5799936056137085	6.7199935913085938	5.6999938488006592	5.2799938917160034	5.7599937915802002	6.7199935913085938	6.7199935913085938	6.1799933910369873	5.8799933195114136	5.9999933168292046	4.4399932622909546	4.9199931621551514	7.2599930763244629	6.1199934482574463	4.7399933338165283	6.8999934196472168	6.4799938201904297	7.1999938488006592	7.1999938488006592	6.2999939918518066	5.3399941921234131	6.3599939346313477	5.9399939775466919	5.0999940633773804	5.5799939632415771	6.9599940776824951	6.3599939346313477	5.7599937915802002	5.8799937888979912	6.4199938774108887	5.2799938917160034	6.0599942207336426	5.9999942220747471	6.539994478225708	6.5999944768846035	7.1399946212768555	7.0199946239590645	7.1399946212768555	5.5799946784973145	6.2399947643280029	5.3999948501586914	5.2199948541820049	5.2799948528409004	5.8799951076507568	7.0199947357177734	6.1199948787689209	6.2399948760867119	5.0399948358535767	5.9399946928024292	6.2399947643280029	5.5199947357177734	6.8399949073791504	5.7599948644638062	5.7599948644638062	4.8599950075149536	6.1799948215484619	6.1799948215484619	6.479994535446167	5.3999944925308228	5.5199944898486137	5.5199944898486137	6.2399940490722656	5.8799940347671509	5.5799939632415771	5.1599940061569214	6.4199938774108887	6.6599936485290527	5.6399939060211182	6.2399940490722656	6.8399941921234131	5.3999941349029541	5.0399941205978394	6.4199938774108887	5.6399939060211182	6.5399937629699707	4.9799938201904297	5.7599937915802002	6.6599936485290527	6.5999936498701572	5.2799938917160034	6.8399934768676758	5.5199936628341675	5.3999936655163765	5.6399939060211182	7.1999938488006592	5.4599940776824951	6.1799941062927246	6.4799938201904297	5.8199937343597412	6.1199934482574463	7.1399931907653809	5.8199933767318726	6.0599935054779053	5.4599933624267578	6.1199934482574463	5.9399934522807598	5.9399934522807598	6.4799938201904297	6.3599938228726387	5.6399939060211182	6.0599942207336426	5.3999941349029541	5.6399942636489868	5.9999942779541016	5.2199943065643311	5.3999943025410175	5.3999943025410175	7.1399939060211182	5.5199940204620361	6.2399940490722656	6.2399940490722656	6.2399940490722656	6.4799938201904297	6.4799938201904297	6.4199938215315342	7.0799939632415771	5.6399939060211182	6.0599942207336426	5.5199943780899048	5.7599945068359375	6.539994478225708	5.9999946355819702	6.9599947929382324	5.6399949789047241	6.5399951934814453	6.5999951921403408	6.2999954223632813	5.4599955081939697	7.0199954509735107	5.1599957942962646	6.1199955940246582	5.5799957513809204	5.6399957500398159	6.4799952507019043	5.9399954080581665	6.3599953651428223	5.9399954080581665	5.999995406717062	5.0399951934814453	6.3599953651428223	5.3999955654144287	5.9399954080581665	6.6599950790405273	4.5599952936172485	5.1599950790405273	5.3399950750172138	7.0799946784973145	5.8799947500228882	5.9999946355819702	6.1199946328997612	5.9399946369230747	7.0199947357177734	6.2999947071075439	6.2999947071075439	6.179994709789753	6.7799949645996094	6.0599949359893799	5.2799949645996094	6.2999947071075439	6.2999947071075439	5.7599948644638062	4.6799948215484619	6.8999948501586914	5.8799951076507568	5.2799949645996094	5.7599948644638062	6.7199950218200684	6.4199953079223633	5.5799953937530518	5.8199955224990845	6.1199955940246582	6.1799955926835537	5.5799953937530518	7.0199954509735107	5.6399953365325928	7.0199954509735107	5.5799953937530518	6.6599950790405273	6.1799948215484619	6.419994592666626	5.4599947929382324	6.7799949645996094	6.0599949359893799	7.0799946784973145	6.479994535446167	5.2799946069717407	6.539994478225708	6.659994475543499	6.659994475543499	5.5799943208694458	6.7199943065643311	6.0599942207336426	5.6399942636489868	6.1199941635131836	6.65999436378479	6.8999941349029541	7.0199941322207451	5.3399941921234131	5.2199941948056221	5.8199944496154785	5.3999944925308228	6.539994478225708	5.8799943923950195	5.819994393736124	5.8799943923950195	5.8799943923950195	5.2199943065643311	5.9399943351745605	6.539994478225708	5.5799946784973145	5.9999946355819702	6.359994649887085	5.7599945068359375	5.7599945068359375	6.2999947071075439	5.3999948501586914	6.2399947643280029	5.4599947929382324	6.539994478225708	5.3399945497512817	6.1799941062927246	6.4799938201904297	6.8399934768676758	5.7599934339523315	5.939993429929018	6.059993427246809	6.5399937629699707	6.1199941635131836	6.2399941608309746	5.9999939203262329	4.5599938631057739	5.5799939632415771	5.2199939489364624	5.3399939462542534	6.1799941062927246	6.1199941076338291	6.4199938774108887	6.4799938760697842	6.4799938760697842	5.8199937343597412	5.3399938344955444	5.2799938358366489	6.1799941062927246	5.5799939632415771	6.1799941062927246	5.5799939632415771	6.7199935913085938	6.7799935899674892	6.2399933338165283	5.1599932909011841	6.8399934768676758	6.3599932193756104	5.9999932050704956	5.0399930477142334	5.999992847442627	6.6599929332733154	Time


Volumetric Airflow Rate [CFM]




System Curve_fault free	0	10838.570219198507	18308.433780969241	0	1.7056288700358713	4.8586255090581156	H_measured	10799.996852874756	9749.9942779541016	11099.996846169233	10499.993143603206	10499.99026581645	10649.987105280161	9750.0014305114746	9300.0054359436035	10350.008010864258	10500.011444091797	11250.014305114746	10650.014877319336	9750.0157356262207	10650.022029876709	10050.022043287754	10350.022036582232	10350.021477788687	9300.0125885009766	9750.0157356262207	9900.0157322734594	10650.021750479937	10200.025755912066	10500.025749206543	10200.024917721748	10500.018317252398	10200.011730194092	10950.010875239968	11399.996280670166	10799.997132271528	11549.996277317405	12449.984550476074	10799.982268363237	10949.978828430176	11849.985122680664	11549.985408782959	11999.98140335083	10349.972527474165	11249.978542327881	11549.985129386187	11099.982261657715	10649.979114532471	11549.978256225586	11549.978256225586	11399.974822998047	11849.977970123291	11399.977980181575	11549.979094415903	11399.982534348965	11249.989410862327	10799.989700317383	10499.989986419678	10349.993705749512	11849.992554634809	11849.992275238037	11399.992564693093	11549.999713897705	10349.993705749512	11399.999717250466	12149.999141693115	11250	10350.000858306885	10800.000848248601	10650.007724761963	10050.00458098948	10050.004301592708	10500.004291534424	11550.006866455078	10800.008280202746	11550.006866455078	10350.004015490413	1.7682049544633056	1.7481117163444053	1.707925240106603	1.7481117163444053	1.6878320019877018	1.707925240106603	1.7682049544633067	1.7280184782255039	1.7481117163444053	1.7682049544633067	1.7481117163444053	1.8284846688200103	1.7882981925822077	1.8083914307011089	1.7882981925822077	1.7882981925822077	1.8284846688200103	1.7481117163444053	1.7882981925822077	1.8083914307011089	1.8083914307011089	1.7882981925822077	1.7280184782255039	1.7280184782255039	1.7481117163444053	1.7280184782255039	1.627552287630998	1.627552287630998	1.6677387638688004	1.6677387638688004	1.627552287630998	1.7280184782255039	1.5873658113931957	1.6677387638688004	1.6878320019877018	1.6677387638688004	1.5672725732742945	1.5873658113931957	1.6677387638688004	1.6476455257498992	1.6476455257498992	1.6677387638688004	1.627552287630998	1.6677387638688004	1.6878320019877018	1.627552287630998	1.5672725732742945	1.6074590495120968	1.627552287630998	1.6074590495120968	1.6878320019877018	1.6878320019877018	1.627552287630998	1.627552287630998	1.627552287630998	1.6878320019877018	1.627552287630998	1.627552287630998	1.627552287630998	1.6476455257498992	1.7682049544633067	1.7682049544633067	1.7280184782255039	1.7280184782255039	1.8083914307011089	1.7682049544633067	1.7882981925822077	1.7280184782255039	1.8083914307011089	1.8284846688200103	1.8284846688200103	1.8083914307011089	1.7882981925822077	1.8083914307011089	1.7882981925822077	1.8284846688200103	1.7682049544633067	1.6878320019877018	1.707925240106603	1.707925240106603	1.7682049544633067	1.7882981925822077	1.7280184782255039	1.7481117163444053	1.7280184782255039	1.8083914307011089	1.8083914307011089	1.7682049544633067	1.7882981925822077	1.7882981925822077	1.7682049544633067	1.7682049544633067	1.7882981925822077	1.8083914307011089	1.8284846688200103	1.8083914307011089	1.8284846688200103	1.8284846688200103	1.8284846688200103	1.8686711450578126	1.8686711450578126	1.8083914307011089	1.8284846688200103	1.8284846688200103	1.7481117163444053	1.8485779069389112	1.8485779069389112	1.7882981925822077	1.8083914307011089	1.8284846688200103	1.7682049544633067	1.7682049544633067	1.7682049544633067	1.8284846688200103	1.7682049544633067	1.7682049544633067	1.7682049544633067	1.7882981925822077	1.7882981925822077	1.7882981925822077	1.7682049544633067	1.7682049544633067	1.7682049544633067	1.7882981925822077	1.7280184782255039	1.707925240106603	1.7481117163444053	1.7682049544633067	1.7682049544633067	1.7682049544633067	1.8284846688200103	1.7682049544633067	1.7280184782255039	1.7280184782255039	1.7481117163444053	1.7882981925822077	1.7882981925822077	1.7481117163444053	1.7481117163444053	1.7481117163444053	1.707925240106603	1.7682049544633067	1.8083914307011089	1.8284846688200103	1.7481117163444053	1.7481117163444053	1.7481117163444053	1.7481117163444053	1.7481117163444053	1.7481117163444053	System Curve	0	12000	15000	21000	30000	0	1	1.5	3	6.1	fan curve	34500	32000	30000	26500	22000	6000	12000	15000	18000	21000	3000	0	1	2	3	4	5	5.6	5.6	5.5	5.4	5.2	5.5	5.2	H_d	17970.045366022921	16222.952828607731	18469.213427157436	17470.871121898035	17499.984444584101	17720.445110917019	16304.35146633019	15551.849745569878	17250.014668797332	17529.235804521439	18781.327487939041	17779.658917537457	16222.989150322072	17720.503897246679	16778.001355089687	17307.730483055613	17307.729548618176	15551.861706369076	16304.375387928587	16555.211521924582	17839.233668744026	17085.471480724707	17676.812274335192	16943.563039931945	17617.480340372746	17085.446729018928	18311.054916913716	19256.748735452682	18274.105169380116	19642.849023200306	21173.441185123706	18398.605251947229	18749.96202548498	20325.873125496437	19845.333923719674	20583.156602111336	17752.952958832393	19296.702413427662	19845.333443656535	19072.13271130652	18267.543969895272	19811.281635193853	19811.281635193853	19520.503041314278	20291.056304672205	19553.991305451204	19811.28307291296	19553.999117058356	19263.678729049865	18430.014868178936	17918.070010729523	17662.103684868911	20221.828448902241	20291.080799729451	19487.164991531718	19777.394954195668	17722.590334417408	19554.028590300073	20769.227398835297	19067.79476090175	17424.24219333602	18090.45195299013	17839.207214046062	16806.026124324588	16806.025657105947	17587.945205855904	19186.056102601731	17851.251677241373	19059.415482974844	17079.212944419163	4.8953493744624881	4.8397204042981441	4.7284624639694508	4.8397204042981441	4.6884225857911792	4.7284624639694508	4.9445901756478259	4.8322131262012835	4.8558666204044556	4.9280944725694518	4.8720933990175261	5.0960976932252287	4.9509787220963055	5.0066076965018818	4.9840955461213765	5.0007787003710957	5.1131557498176381	4.8884016509245551	5.0007787003710957	5.0569672250943665	5.0739226150916368	5.0175456971461738	4.8975125054381232	4.7682103099729849	4.9212639771107751	4.8484142293108636	4.5512697767605825	4.6439919470596838	4.77477578820407	4.8236222759023706	4.7073904138324343	5.0150134308981933	4.6542665129908016	4.9067150067094918	4.9829114283981726	4.9067150067094918	4.6111297653414498	4.6702468136150586	4.9235910542505748	4.8642706801029778	4.847597958435883	4.9067150067094918	4.7884809101622752	4.889925576939703	4.9488403429269283	4.7884809101622752	4.6111297653414498	4.7293638618886664	4.7720960449652523	4.6810642975922558	4.9151175124718689	4.9151175124718689	4.7395776013121589	4.7720960449652523	4.7557951328716896	4.9488403429269283	4.7720960449652523	4.7884809101622752	4.7557951328716896	4.7332525313415754	5.0114064730658558	4.9611671322471773	4.848413333787013	4.8322114645341996	5.0569654861404416	4.9611671322471773	4.9345422628287423	4.7210385991977173	4.9243295628080386	4.9790443357281289	Volumetric Airflow Rate [CFM]

Fan Head [in.w]
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Baseline	fault	172560.06694997751	302182.76363761537	
Sensible Cooling [kBtu/hr]



System Curve_fault free	0	10838.570219198507	18308.433780969241	0	1.7056288700358713	4.8586255090581156	H_measured	10799.996852874756	9749.9942779541016	11099.996846169233	10499.993143603206	10499.99026581645	10649.987105280161	9750.0014305114746	9300.0054359436035	10350.008010864258	10500.011444091797	11250.014305114746	10650.014877319336	9750.0157356262207	10650.022029876709	10050.022043287754	10350.022036582232	10350.021477788687	9300.0125885009766	9750.0157356262207	9900.0157322734594	10650.021750479937	10200.025755912066	10500.025749206543	10200.024917721748	10500.018317252398	10200.011730194092	10950.010875239968	11399.996280670166	10799.997132271528	11549.996277317405	12449.984550476074	10799.982268363237	10949.978828430176	11849.985122680664	11549.985408782959	11999.98140335083	10349.972527474165	11249.978542327881	11549.985129386187	11099.982261657715	10649.979114532471	11549.978256225586	11549.978256225586	11399.974822998047	11849.977970123291	11399.977980181575	11549.979094415903	11399.982534348965	11249.989410862327	10799.989700317383	10499.989986419678	10349.993705749512	11849.992554634809	11849.992275238037	11399.992564693093	11549.999713897705	10349.993705749512	11399.999717250466	12149.999141693115	11250	10350.000858306885	10800.000848248601	10650.007724761963	10050.00458098948	10050.004301592708	10500.004291534424	11550.006866455078	10800.008280202746	11550.006866455078	10350.004015490413	1.7682049544633056	1.7481117163444053	1.707925240106603	1.7481117163444053	1.6878320019877018	1.707925240106603	1.7682049544633067	1.7280184782255039	1.7481117163444053	1.7682049544633067	1.7481117163444053	1.8284846688200103	1.7882981925822077	1.8083914307011089	1.7882981925822077	1.7882981925822077	1.8284846688200103	1.7481117163444053	1.7882981925822077	1.8083914307011089	1.8083914307011089	1.7882981925822077	1.7280184782255039	1.7280184782255039	1.7481117163444053	1.7280184782255039	1.627552287630998	1.627552287630998	1.6677387638688004	1.6677387638688004	1.627552287630998	1.7280184782255039	1.5873658113931957	1.6677387638688004	1.6878320019877018	1.6677387638688004	1.5672725732742945	1.5873658113931957	1.6677387638688004	1.6476455257498992	1.6476455257498992	1.6677387638688004	1.627552287630998	1.6677387638688004	1.6878320019877018	1.627552287630998	1.5672725732742945	1.6074590495120968	1.627552287630998	1.6074590495120968	1.6878320019877018	1.6878320019877018	1.627552287630998	1.627552287630998	1.627552287630998	1.6878320019877018	1.627552287630998	1.627552287630998	1.627552287630998	1.6476455257498992	1.7682049544633067	1.7682049544633067	1.7280184782255039	1.7280184782255039	1.8083914307011089	1.7682049544633067	1.7882981925822077	1.7280184782255039	1.8083914307011089	1.8284846688200103	1.8284846688200103	1.8083914307011089	1.7882981925822077	1.8083914307011089	1.7882981925822077	1.8284846688200103	1.7682049544633067	1.6878320019877018	1.707925240106603	1.707925240106603	1.7682049544633067	1.7882981925822077	1.7280184782255039	1.7481117163444053	1.7280184782255039	1.8083914307011089	1.8083914307011089	1.7682049544633067	1.7882981925822077	1.7882981925822077	1.7682049544633067	1.7682049544633067	1.7882981925822077	1.8083914307011089	1.8284846688200103	1.8083914307011089	1.8284846688200103	1.8284846688200103	1.8284846688200103	1.8686711450578126	1.8686711450578126	1.8083914307011089	1.8284846688200103	1.8284846688200103	1.7481117163444053	1.8485779069389112	1.8485779069389112	1.7882981925822077	1.8083914307011089	1.8284846688200103	1.7682049544633067	1.7682049544633067	1.7682049544633067	1.8284846688200103	1.7682049544633067	1.7682049544633067	1.7682049544633067	1.7882981925822077	1.7882981925822077	1.7882981925822077	1.7682049544633067	1.7682049544633067	1.7682049544633067	1.7882981925822077	1.7280184782255039	1.707925240106603	1.7481117163444053	1.7682049544633067	1.7682049544633067	1.7682049544633067	1.8284846688200103	1.7682049544633067	1.7280184782255039	1.7280184782255039	1.7481117163444053	1.7882981925822077	1.7882981925822077	1.7481117163444053	1.7481117163444053	1.7481117163444053	1.707925240106603	1.7682049544633067	1.8083914307011089	1.8284846688200103	1.7481117163444053	1.7481117163444053	1.7481117163444053	1.7481117163444053	1.7481117163444053	1.7481117163444053	System Curve	0	12000	15000	21000	30000	0	1	1.5	3	6.1	fan curve	34500	32000	30000	26500	22000	6000	12000	15000	18000	21000	3000	0	1	2	3	4	5	5.6	5.6	5.5	5.4	5.2	5.5	5.2	H_d	17970.045366022921	16222.952828607731	18469.213427157436	17470.871121898035	17499.984444584101	17720.445110917019	16304.35146633019	15551.849745569878	17250.014668797332	17529.235804521439	18781.327487939041	17779.658917537457	16222.989150322072	17720.503897246679	16778.001355089687	17307.730483055613	17307.729548618176	15551.861706369076	16304.375387928587	16555.211521924582	17839.233668744026	17085.471480724707	17676.812274335192	16943.563039931945	17617.480340372746	17085.446729018928	18311.054916913716	19256.748735452682	18274.105169380116	19642.849023200306	21173.441185123706	18398.605251947229	18749.96202548498	20325.873125496437	19845.333923719674	20583.156602111336	17752.952958832393	19296.702413427662	19845.333443656535	19072.13271130652	18267.543969895272	19811.281635193853	19811.281635193853	19520.503041314278	20291.056304672205	19553.991305451204	19811.28307291296	19553.999117058356	19263.678729049865	18430.014868178936	17918.070010729523	17662.103684868911	20221.828448902241	20291.080799729451	19487.164991531718	19777.394954195668	17722.590334417408	19554.028590300073	20769.227398835297	19067.79476090175	17424.24219333602	18090.45195299013	17839.207214046062	16806.026124324588	16806.025657105947	17587.945205855904	19186.056102601731	17851.251677241373	19059.415482974844	17079.212944419163	4.8953493744624881	4.8397204042981441	4.7284624639694508	4.8397204042981441	4.6884225857911792	4.7284624639694508	4.9445901756478259	4.8322131262012835	4.8558666204044556	4.9280944725694518	4.8720933990175261	5.0960976932252287	4.9509787220963055	5.0066076965018818	4.9840955461213765	5.0007787003710957	5.1131557498176381	4.8884016509245551	5.0007787003710957	5.0569672250943665	5.0739226150916368	5.0175456971461738	4.8975125054381232	4.7682103099729849	4.9212639771107751	4.8484142293108636	4.5512697767605825	4.6439919470596838	4.77477578820407	4.8236222759023706	4.7073904138324343	5.0150134308981933	4.6542665129908016	4.9067150067094918	4.9829114283981726	4.9067150067094918	4.6111297653414498	4.6702468136150586	4.9235910542505748	4.8642706801029778	4.847597958435883	4.9067150067094918	4.7884809101622752	4.889925576939703	4.9488403429269283	4.7884809101622752	4.6111297653414498	4.7293638618886664	4.7720960449652523	4.6810642975922558	4.9151175124718689	4.9151175124718689	4.7395776013121589	4.7720960449652523	4.7557951328716896	4.9488403429269283	4.7720960449652523	4.7884809101622752	4.7557951328716896	4.7332525313415754	5.0114064730658558	4.9611671322471773	4.848413333787013	4.8322114645341996	5.0569654861404416	4.9611671322471773	4.9345422628287423	4.7210385991977173	4.9243295628080386	4.9790443357281289	H_measured_fault	9000.0472068786676	9000.0472068786676	9000.0472068786676	8700.0472135841901	8700.0472135841901	9000.0472068786676	8850.0472102314288	9000.0472068786676	9750.0500679016168	9150.0506401062066	8550.0512123107965	9000.0512022525127	9450.0511921942289	8700.0546455383355	9000.054638832813	9750.0572204589898	9000.0543594360406	9000.0543594360406	9000.0543594360406	9750.0572204589898	9300.0572305172736	9300.0572305172736	9450.0572271645124	10050.056934356695	9000.0543594360406	8550.0543694943244	8850.0543627888019	9450.0503540039117	8250.0514984130914	9300.0540733337457	9450.0540699809844	9450.0540699809844	9750.0540632754619	9300.0540733337457	9600.0540666282232	9600.0540666282232	9000.0543594360406	9150.0543560832793	9300.0543527305181	9750.0543426722343	9000.0615119934137	9450.0615019351299	9000.0615119934137	9450.0615019351299	9150.0615086406524	9750.0643730163629	8850.0652313232476	8700.0652346760089	8700.0652346760089	9900.0606536865289	9300.0612258911187	8700.0617980957086	8250.0618081539924	10200.060367584234	10350.060364231473	8700.0617980957086	8850.0617947429473	8550.0618014484699	9150.0649452209527	9300.0649418681915	9750.0649318099076	8850.0723838806207	2.1499972579702149	2.0799973005169679	2.2699972200386962	2.2399972189924959	2.3299970785527342	2.3299970785527342	2.3299970785527342	2.3299970785527342	2.3299970785527342	2.3899971821071779	2.3399971774919432	2.4299970877832031	2.4299970877832031	2.3199969796135256	2.3899969370667726	2.5099968991352539	2.3399969324515379	2.5299968519732667	2.5499968526707333	2.4599968945200197	2.4399968938225527	2.4899969462972411	2.5299968519732667	2.4999968509270665	2.5499968048112791	2.5199968037650788	2.4999968030676123	2.4199967438035888	2.5499968048112791	2.5499968048112791	2.4199967438035888	2.5099966540948486	2.4799966530486484	2.5099966540948486	2.5099966540948486	2.4999966537461153	2.4999966537461153	2.5099966540948486	2.4999966537461153	2.5099966540948486	2.5099966540948486	2.4599966494796144	2.4399966487821474	2.4399966487821474	2.3999967909655759	2.5499968048112791	2.4799968473580321	2.4199967438035888	2.5099966540948486	2.5099966540948486	2.5499965597708738	2.3799965930871583	2.4699965033784181	2.5099964090544433	2.4999963101152343	2.439996206560791	2.4899962111760252	2.4899962111760252	2.5099962118734922	2.439996206560791	2.419996205863324	2.419996205863324	H_d_fault	13803.756453758349	13719.587268270543	13513.587606927722	13082.780878836056	13004.558474729734	13392.931079822389	13091.789064563245	13294.016895911975	14317.257265676506	13436.200644717597	12518.379319574933	13138.7637344862	13755.536012363913	12682.298154142403	13100.51905326897	14192.226104490705	13062.491008882867	13043.559858828999	13043.559858828999	14110.071378890325	13400.661711916966	13400.661711916966	13597.207560171797	14460.516676574081	12949.721280661455	12284.563507509753	12715.598072977255	13577.661463431368	11819.560546329585	13323.862551046019	13538.76230563086	13538.76230563086	13968.561814800541	13304.801227588625	13733.985858945307	13733.985858945307	12912.562819364615	13127.770895033764	13342.97897070291	13988.603197710354	12894.073689377388	13538.772953131911	12894.073689377388	13538.772953131911	13108.97344396223	13988.617588451063	12679.179258543072	12482.162261335892	12500.09640595726	14224.228124481917	13362.159796411373	12500.091468340828	11853.539620139574	14655.26228851719	14870.779571250941	12500.091468340828	12715.608751074578	12284.574185607076	13146.647852726283	13400.672823376006	14028.873414849182	12733.919830692506	5.0575817070268352	4.8334284000312007	5.1177265085075989	5.0652909386624874	5.2059906186658234	5.1596123024563285	5.0987321776226997	5.0836805745350651	5.0241354848480606	5.1535127497971143	5.0161915869604181	5.1787482421996529	5.1486392987413652	4.9299143780393093	5.0638876136592783	5.3181416305300901	4.9292067218429834	5.3140053443623065	5.3560133454832144	5.1520331812006228	5.0660622170960687	5.1698752085536146	5.237819859023876	5.1757112436997232	5.2792255034904993	5.2021359400082625	5.1608490930277293	4.9957015885236071	5.233942854761831	5.233942854761831	4.967113935938869	5.1518413781495296	5.0902655005553505	5.137111314602012	5.137111314602012	5.1166447076630366	5.146050656842621	5.166634887739856	5.146050656842621	5.166634887739856	5.1518413781495296	5.0492149095985885	5.0081643245358025	5.0081643245358025	4.9260634491090087	5.2489721186956038	5.0902658993810306	4.9813770007838407	5.1814922082673167	5.1814922082673167	5.2640657046317942	4.9131275863118606	5.0989182060555711	5.1814917024200486	5.160848075405295	5.0369873250113093	5.1402044483905414	5.1402044483905414	5.1814912953710754	5.0660607901635775	5.0100869398106607	5.0100869398106607	System Curve_fault	0	9179.088623803711	13289.126320853822	0	2.4422548248432343	5.1164164466434201	Volumetric Airflow Rate [CFM]

Fan Head [in.w]


Energy Consumption Comparison

Fault free 30 days	
3116.9555901973349	Fault 30 days	
4421.1432352277898	kWh




53
image2.png
Failure Failure

v
Feedback
Controller

Output
A

Structural
Failure

Mechanical
Failure

i
i
i
i
i Failure
i
i
i
i





image3.png
Building
Level

System
Level 1

System
Level 2

System
Level 3

Component
Level

Whol

e Building

!

'

v

Central Cooling | | Central Heating | | Air Distribution
Plant Plant System
. v v '
Central Central Zone 1 Zone 2
0o _ [ X ¥
AHU 1 AHU 2 Terminal Terminal
Box Box
' ! ! .
Filter/Coil Fan Mixing Box Valve .oe
Subsystem Subsystem Subsystem Subsystem
Actuator Sensor Unstable Other oo
Failure Failure Controller Failure/Low
Condition

Bottom-up

Top-down





image4.png
Consideration of
Existing System

FDD

Implementation

Design &

Installation of

Data Logging
System

. FDD Verification

Testing &
Evaluation of
Fault-free System

Design &
Introduction of
Faults





image5.png
P o o i

!

|

signal
Conditioning

Analog-to-Digital
Converter

!

Driver
Software

|

Application
Software




image6.png
Exhaust or -«
Relief Air Return

Air

Manual
Dampers
LU R S
Economizer #
0.A Damper
P
Minimum
0O.A Damper g
Outside Air

Intake





image7.png
Exhaust or -«
Relief Air Return
Air

Manual
Dampers A
LU R S
. o 0
Economizer
0.A Damper
P
Minimum
0O.A Damper g
o o)
Filter
Outside Air

Intake





image8.png
Facilty Intermet

@

Amibiont Tompl Hormicity in warehouse Connection

@

Smbient Temperature i storage orea

/Q_‘y

RID in cold soragef coolr reezer

L —@

Temocoupie n reczer

Wireles Battry Operated Tonsmiters | System Gateway connected via
Range 150 ndoors/ 1000 Lne SRt | Eopernet t Buting Nework

Etnemet

Cloud Internet Access
For Remote Devices

Remote and Local Devices Access
Laptops, Tablets, Phones, Andriods





image9.png




image10.png




image11.jpeg
N\




image12.png




image13.png




image14.png




image15.png




image16.jpeg




image17.png




image18.png




image19.jpeg




image20.png




image21.png
Wireless Data Acquisition and D= X =+

<« C @ Notsecure | paragonrobotics.com/halo-s/#website/ - % 0@ ©

[No gateway connected]

PARAGON ROBOTICS Wi

Products >

Services >

flouoky > MONITORING & LOGGING

What We Do 3 S e e —
Wireless data loggers and monitoring

Company > N
systems with remote sensors provide

Software > cost effective solutions for a broad
range of energy, industrial and

Applications > environmental markets.

&, 1-800-893-9639

4 sales@paragonrobotics.com

tlin] f|

e
[8) website |

Support





image22.png
ign out #* Preferen

) Getting started

Getting started
HaloCloud™
Network security
Configure gateways
Configure devices
Finished!

Welcome to the hardware setup wizard. You can also use this same wizard to reconfigure your hardware later on. To navigate, use
the Back and Next buttons in the lower-right corner of the screen. If you're on a wide-screen device, you can also use the
navigation sidebar on the left.

For power users, additional options and tools are available.

IMPORTANT:

« Each of your new devices should be assembled and powered on before running this wizard. Refer
to the device manuals for assistance in getting all your devices installed and running.

« If you are unsure of your network setup, please consult your site network administrator before
connecting your hardware. You will need a reliable network connection between your PC/mobile
device and gateway(s).





image23.png
\Searcn}\ Type search here

QY |~

v Claimed
- GW4 gateway v3 #118
- GW4 gateway v3 #126





image24.png




image25.png
Water in Air (grams H20 per kilogram of Air)

Amount of Water in Air at 100% Relative Humidity

Across a Range of Tem peratures
Caleutedwith oo 3t i A s comse atorshetve iy

100 .
90

T
=100% Relative Humidity (Dew Point)

80

70

= 50% Relative Humidity

60
50

40

30

20

0 10 20 30 40 50

Tem perature (degrees C)





image26.jpeg




image27.png
Data series $ Jiaer xS 2 ASGS . Date range; Last week v
o SC12 temp/humidity v2 #451 -
Temperature 7 160
f SC12 temp/humidity v2 #451 -
Humidity
©SC31 thermistor v3 #104 - Outside Air
Temp (orangelyello . i
& 120
= =
0 10032
P S
E B
=
5 &
32

Options
¥ axis type Temperature v
Y axis units F v
Y2axisunits (% v
Time zone Currenttime zone v

45

40

1200M 1000 8:00AM 600BM  4:00AM 200PM  12:00AM  1000AM  S:00PM 600AM  400PM  200AM  1200PM  1000PM  S:00AM 6:00PM 4:00AM

Time [UTC-05] (2019/03/17 - 2019/03/24)

50

60

40

2





image28.jpeg




image29.jpeg




image30.png
A lee7517@ouedu nout % Preferences

Getting started
HaloCloud™
Network security

Configure gateways

Configure devices
Finished!

|

& setupDevices x

Next, let's configure your device(s)
« Make sure each device is powered on (more info)

= If you have multiple devices, you can confirm the ID number matches your
hardware (where do | find the hardware ID?)

« Click on each "Unclaimed" device in the list below and claim it

Simple view  Batch view

Search| Type search here QY |~
¥ Unclaimed (select device to configure)

$C12 temp/humidity v2 #452

v Claimed

$C12 temp/humidity v2 #451

SC18 ext jacks v1 #1356

SC18 ext jacks v1 #318

$C31 thermistor v1 #209

$C31 thermistor v3 #104

$C32 thermocouple v3 #123

$C32 thermocouple v3 #124

$C34 small signal v1 #101

$C34 small signal v1 #102 -

Trouble finding device?





image31.png
Data series

 SC12 temp/humidity v2 #452 - Mech
room temp

& SC31 thermistor v3 #104 -
orangelyellow

§ SC31 thermistor v3 #104 - blackiwhite

& SC31 thermistor v3 #105 - red/brown

& SC31 thermistor v3 #105 - Green/blue

Options
¥ axis units F v
Time zone Currenttime zone v

Temperature (°F)

6

66

64

2018

=]
-

2018

ASd

2018

Time [UTC-061

Date range: Custom

20190107

20190108




image32.png
B SC31 thermistor v1 #209

B SC31 thermistor v3 #104

OK (synced less than 1 minute ago) OK (synced less than 1 minute ago)

Group: None Group: None

ID: SC31 thermistor v1 £209 T550ns ID: SC31 thermistor v3 £104 Alarm
Mixed Air Temp Outside Air Temp

(red/brown) 63.8 °F v (orangelyello 558 °F -
7 7

Supply Air Temp Room Air Temp

(blue/green) 49.9 °F v (white/black) 71.2°F -
7 7

Battery voltage / Battery voltage /





image33.png
Data series [

© SC31 thermistor v1 #209 - Mixed Air
Temp (red/brown)

& SC31 thermistor v1 #209 - Supply Air
Temp (blue/green)

& SC31 thermistor v3 #104 - Outside Air
Temp (orangelyello

& SC31 thermistor v3 #104 - Room Air
Temp (white/black)

Options
Y axis units F v
Time zone Currenttime zone v

Temperature (°F)

45

Date range; Custom v

10:00AM

$:00PM

6:00AM

4:00PM

2:00aM

1000PM  S:00AM 6:00PM 4:00AM 2:00PM 1D00AM  10:00AM  S:00PM 6:00AM 4:00BM.

Time [UTC-05] (2019/03/20 - 2019/03/27)

2:00aM 12:008!





image34.png




image35.jpeg




image36.png
Data series H|®3res T 2 A S E Date range; Custom v
 SC18 ext jacks v1 #318 - Chiller Valve
& SC32 thermocouple v3 #123 - Iniet, oo
Temperature (Water) L v,
& SC32 thermocouple v3 #124 - Outlet o C q ! : i
Temperature (Water) v |
o | 1
|
60 1 1 1 8
2 4 2
g s s
2 @
£ &
2 3
g S
3
50k ¥ 1 4
Options
5443 2
Y axis type Temperature v
Yaxsunts | °F 2.
Y2axisunits |V
Time zone Current ime zone 8:00PM 6:00AM 4:00PM 2:00AM 12:00PM 10:00PM 8:00AM 6:00PM 4:00AM 2:00PM 12:00AM 10:00AM 8:00PM 6:00AM 4:00PM 2:00AM 12:00PM 10:00PM

Time [UTC-051 (2019/03/15 - 2019/03/23)




image37.png




image38.jpeg




image39.png




image40.png
Data series H|®3res T 2 A S E Date range; Custom

[=]
o

150
o
o

185 R
o @
o f A A Lo f
o 1801 @s i "
 SC76 diff pressure v1 #127 - Pressure z i
o ) o
o g - R % ?
[=] o ® ¢ @ il |19
o g7 i & s
[=] o ® > ¢
o Z 8 S S

[SRES $ 8
165 =
Options S

Y axis units in H20 v 160
Time zone Currenttime zone v

155

5:00AM 10:00AM 12:00PM 200PM 40P 500PM. S0P 10:00PM 120080 200aM +00aM 500aM 5:00AM
Time [UTC-05 2019/04/02 - 2019/04/03





image41.png




image42.jpeg
IR il LR L L LR L LY





image43.png
Data series

% 3 aeer X

»~
-

Last week

Date range:

S ASEE

©f SC18 ext jacks v1 #135 - VFD AM
o sc1s ext jacks v1 #135 - VFD FM
o sC76 diff pressure v1 #127 - Pressure

Options
¥ axis type Voltage
Yaxisunts |V
Y2axis units | psi
Time zone Current time zone

Voltage (V)

010

0.09

Pressure (psi)

0.071

0.06

005

6:00PM.

4:00AM

6:00AM 400PM  2:00AM  1200PM  10:00PM  S00AM  6:00PM 400AM  2:00PM  1200AM  10:00AM

Time [UTC-05] (2019/03/18 - 2019/03/25)

2:00BM  1200AM  10:00AM  S:00PM




image44.png
A Mode 3

Mode 1 Mode 2 Mode 4
Coaiing Mochanical
- Hosting Made <Cconomiziog e and g Mechanid

Economizing

100 - ™,
Vaie Sl

Damper
Position

Cooling Coil
Valve Signal

Control Signal (%)

Heating Neutral Cooling
AHU Operating Modes




image45.png
Exhaust or
Relief Air

)

Fault (1)

Outside Air
Intake

}

' Manual

Dampers | | | T | X—=1_ r———{pp—— _
LU R S H

pr—

Return
Air

AR [ZE)]





image46.png
Head and system pressure drop (inch.Wv)

1

Fan head

"

L

Vord
/ ]
/ Fan power
~
2000 4000 6000 8000

Fan airflow (CFM)

1
10000 12000 14000

Power(kw)





image47.png
Head and system pressure drop (inch.Wv)

Closing damper(CD)

13
Fan head / 12
1
10
9
Fan power o7 / 8
/ / /' !
6
/ / .

/ / System curve
AN/ :
- 3
o 5
i ;
0 2000 4000 6000 8000 10000 12000 14000

Fan airflow (CFM)

Power(kw)





image48.emf
α

ε

_α (rule 2,4,6)

ε_T (rule 1,3,5) Rule_1 Rule_2 Rule_3Rule_4Rule_5 Rule_6 2 3 4 Fault Any Fault? [Y,N]

0.85547 0.01 4 1 1 1 0 0 0 1 0 0 0 N

Fault-Free Operation


image49.emf
α

ε

_α (rule 2,4,6)

ε_T (rule 1,3,5)Rule_1Rule_2Rule_3Rule_4Rule_5Rule_6Mode 2Mode 3Mode 4Fault Any Fault? [Y,N]

0.076467 0.01 4 0 0 1 0 0 1 0 0 0 1 Y

Fault Simulated Operation


image50.png
Data series

§SC18 ext jacks v1 #318 - Chiller Valve
& SC31 thermistor v1 #209 - Mixed Air

Temp (red/brown)

o SC31 thermistor v1 #209 - Supply Air

Temp (blue/green)

§SC31 thermistor v3 #104 - Outside Air

Temp (orangelyello

& SC31 thermistor v3 #104 - Room Air

Temp (white/black)

o sc32 thermocouple v3 #123 - Inlet

Temperature (Water)

o sc32 thermocouple v3 #124 - Outlet

Temperature (Water)

¥ axis type
Y axis units
Y2 axis units

Time zone

Options
Temperature
F
%

Current time zone

°F)

Temperature (

6

45

40

l33¢er X T 2 A BT . Date range; Custom v

50

Voltage (V)

40

2:00PM 3:008M 4:00PM 5:00PM 6:00BM 7:00PM $:00PM S:00PM 10:00PM 11:00BM 12:00AM 1:00AM 2:00aM

Time [UTC-05] (2019/04/16 - 2019/04/17)





image51.emf
Fault [Y,N] Δ(ΔT) % change_mass flow mean_%_change_mass flow

Y -2.849561 0.167666417 0.216732728

Y -3.499518 0.210238359

Y -3.299518 0.197039342

Change due to Fault


image52.png
U DataAnalyzer x Website

Data series

@

-

Date range; Custom

©f SC18 ext jacks v1 #135 - AHU CFM
o sc1s ext jacks v1 #135 - VFD AM
o sc1s ext jacks v1 #135 - VFD FM

o sc76 diff pressure v1 #127 - Pressure

Options

Y axis type Voltage

Y axis units v

Y2 axis units

Voltage (V)

Time zone Current time zone

v

8302\

s35PM

$:40PM.

S:4PM.

$:50BM.

$:55PM 5001

Time [UTC-05

-
1 (2019/04/04)

9:05PM

:10PM.

0:15BM

9:20BM

9:25PM

9:30PM

Normalized





image53.emf
Threshold Fault [Y/N] Good

1%Yes Not Optimal

2%Yes Critical

3%Yes

4%Yes

5%Yes

10%Yes

20%Yes

30%Yes

40%Yes

50%No

60%No

70%No

80%No

90%No

100%No


image54.png
K3 Temtrol Unit Data Sheet

AHU2
10305400200
WF-DHS3

e temirol com Unit Tag:
Serial Number:
Report Crested: 42072007 10:37:05AM Submita S Model Numbe
OU WAGNER SASC UnieType: INDOOR
ENGINEERED EQUIPMENT, INC. UnieWeight: 11173 L.
TRAPPER WILSON @ $25.7722
s1a

Unit Notes

5" Piping seeves provided by TEMTROL. Locaed and nsalld by OTHERS in the ild.
110200000 He e berigs.

Unit Details

16 g8 G-90 Galvanized - No Pais
(3161768 Alum. Tread Plote

16ga.Gabvized
2x5x18in.

Quniy  Wides  10SL. PKS.  Lensn
4 o o 1 o

Static Pressure Summary

Supply
Desription s
COOLING SWC - 6-36 X 105X - 0AL oo
4 PLEATED ANGLE 050 060
ToxoreNNG o
FACE& BYPASS VIFD 02
Inerna St Prvare 1w
Avalabe External St Prere 2%
ool Supply St Prvare I

Comment:

Electrical _VACPWNZ: _2083/60

Unlessatherwise ot bekow i eecrcal nd stomatic conol devices ar frnished nd nstall by oters n e ik,
an motor wied 1o anexteior mounied jncton box,

120 volt power o ighting ndor GFF oults shall b provided by Oters

(See mtached ctshet) Fa acees door(s)cquiped with de-<nerizing swich. Wiring o motor stating device by Othen

Bocklo bucke s, (e draving for locations)





image55.png
Kl Temtrol Unit Data Sheet

e temirol com Unit Tag: AHU2
Serial Number: 10305400200
Report Created: 4202007 10:37:05AM SubmitalS Model Numbe WF-DHS3
OU WAGNER SASC Ui Type:
ENGINEERED EQUIPMENT, INC. Ui Weight:
TRAPPER WILSON @ $25.7722

s1a

Unit Notes

5" Piping seeves provided by TEMTROL. Locaed and nsalld by OTHERS in the ild.
110200000 He e berigs.

Unit Details

Exterior C 16 g8 G-90 Galvanized - No Pais

(3161768 Alum. Tread Plote

16ga.Gabvized

Base Size: 2x5x18in.

Access Doors: Quniy  Wides  10SL. PKS.  Lensn
4 o o 1 o

Static Pressure Summary

Supply
Desription s
COOLING SWC - 6-36 X 105X - 0AL oo
4 PLEATED ANGLE 050 060
ToxoreNNG o
FACE& BYPASS VIFD 02
Inerna St Prvare 1w
Avalabe External St Prere 2%
ool Supply St Prvare I

Comment:

Electrical _VACPWNZ: _2083/60

Unles otherwise oted below il lectial and sutomatc contol devices e fumished and intlled by othrs i th fed
Fan motorwired 0 an exterior mounted untion b,

120 volt power o ighting ndor GFF oults shall b provided by Oters

(S atached cu sheet)Fan access doos) quipped wit a e-enrgizing switch. Wiog to motr sarng device by Others
Backlo bck- -hoxes, (S drawing for ocaions)




image56.png
ﬂ Te m tm ’ Unit Data Sheet

Page2or3
www.temirol.com Unit Tag: AHU-2
Seril Number 10305400200
Report Cresteds 282007 115:299M Submital § Model Number: WEDHSS
[SUPPLY FAN ] AF01-30 / CL I NYB DWDI Housed Airfoil J
PHYSICAL feci5)x 53262 OPERATION
Motor Prame B "0.0mp 26T/ NEMA Pre Fan CPM @ Al 5415812008
“RPM B 208360- ITSVTERC sraa 36in e
Specd Q- el 14 Bx72 5P @ A L36in W
M Max ncril Lowd: 7w SP@Ser Love s wg
. Bushing ssvi0 B/ 1875 Fan RPN e
v Bushing STB90/01/21116 Fan BHP BHP with BeltLow: 23,44/ 2417
tion Defcion: SwERT2 St/ Mech. Effcency: a4
[ —— Sl 193 WRe okt Oute Velocky:. 2416/2730 M
Direct rive: No
Max Fan Spct: Ts0s
SOUND OCTAVE BANDS

@h: S 20N SO 100k 2000k 00 %000k A-Weighied
Inke/Discharge 97 /97 95 /95 100/ 100 92/ 92 B5 /5 WIS B0/B0 7474 95195
OPTIONS

Coneret Inerti Base

Comments  CLASS H MOTOR, L-10 200000 Hr i besrings.

woa





image57.png
t ' Unit Data Sheet
Temtrol Fae3rs
el com Uit Tag: Anvz
Seral Number: 10308400200
Report Cresed: 420207 10:37:05AM Submial Model Number: WE-DHS)
LCoil #1] Chilled Water Coil - (Qty. 2) SWC-6-36x 106 x8 - 10 AL
PHYSICAL OPERATION
TowlFaceAra /5V: 501495 ACEMSCPV - Ak 25415 ns7- 100
Conrm 3600 X 10600 £oB  Ewn: HEI63E
Rows-¥71; o Lon/ e waras
3 ot s 101436 B
o AL Senabi st 787650 Bt
Tube 0.0, 1 Wa s o005 Pl Wair
Tube Mt b s /559t
Coe Mt 16GAGALY. G s
Conn- 0t /5t (01212 MPT SCHAD Red s P Coil Pl Veocy: 20w
Ret.Conn - Qty / Size: (1) 2:1/2" MPT SCHA40 Red Brass Per Coil m 706 #
Conting: NONE. Arp: 034 _in. Wg.
o L
Drsi Pan- 16 x 3L 16 GA 30455 LEFT HAND
ExendedComnectons -
1 ARI CERTIFIED Rt in Aceordance ith ARI Sindad 410
CoiLs
| Filter Bank # 1 | Pre - 4" Pleated Angle - 30% —
Type: Arek [ — Locaton Servie:  Up Seean(/ ik Load )
Ste: T8HX96W @u)sie: 02020 —
Face Aren )/ PV ;5001318
P Bank Gavge: Doy Mocel 2001
Medi- e Filer APD: 050 Clu 11 Supld St No'idis ¥

Comment: - Fle frames by Temrol. Pr Filer media and bolding lpsa umished by others

LUDC # 1] Face & Bypass VIFB - * <
AD. 035wy

[ Wit e

Moda VIV 1 ROW

e P

ED 1o LB Deree ) Hremnr

Wi o

- e

Comment 5 Piingsevesprovidd TEMTROL. Instlled by OTHERS inthe sk

Openings .

Descition e Losaion M B

A 98x 30 Top- No Duct Flnge s 1210

AFAN wxns End-Discharge - No DuctFlange 26415 270




image1.png
Fuel
and aﬁE ’ﬁ Steam Converter Exnaust

air Retur

air fan
Steam
boiler Hot Return air
Bumer Condensate water from zone
assembly return onon
—= Outdoor air T S
Fiue i
Alterndte  “Frconamomnoaey ey wone
hot water distribution system fan
system
Hot water Humidifier
Fuel boiler
and air ~— + To other air
— ndler
Hot water supply and return handers
Hot water
Condenser T f Py
—{[== Chilled water
= <
—
Air cooled Alternate chilled water system
chiller
Chiller
electric or
steam driven Chilled
Cooling Condensing wster [ 1) water
tower supply and return return
< ~ To other air
Lo—— i handiers
Condensing Chilled water
water pump water supply

pump




