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browser restrictions. Click the button below to download the software with 30 days of full free trial functionality, or pay $65 to get up to 3 license keys. The purpose of this web application is to create an interactive psychrometric chart, on which you can project a number of comfort indicators, as well as map weather data or indoor air conditions calculated using EnergyPlus. You can add or remove lines for a range of different metrics, or highlight them individually to make dynamic callouts or presentations easier.
Psychrometric ChartAdid psychrometry and psychrometry refer to the study of moist air and its thermodynamic properties. While of course it is important in the design of air conditioning systems, these concepts are also essential for understanding many aspects of thermal comfort in buildings and the principles of climate-responsive design. Relative humidity chartDy developing this tool, we really wanted to be able to change smoothly between a standard psychrometic chart and a much simpler relative humidity
chart. After teaching the psychrometry of architects in the past, it turned out that the main obstacle was an attempt to convincingly explain why a psychrometric chart uses absolute humidity in a vertical axis instead of a more familiar relative humidity metric and why its distinctive curved layout is so important. Now, just animation back and forth between the two types of charts, most of this explanation becomes quite obvious, as you can see very clearly most psychrometric processes change from straight lines
under the axis of absolute humidity to complex curvilinear lines under relative humidity. Interesting FeaturesAddding some of the features of this app: You can set the current indicator by tapping and dragging anywhere in the chart to see psychrometric values in this position, all listed in the upper left corner of the psychrometric chart. To view the heat index, predicted average vote (PMV), ASHRAE Standard 55comfort class or COMFORT CATEGORY EU 15251, simply select the appropriate comfort indicator in
the COMFORT OVERLAY panel. When applying a Givoni bioclimatic chart, you can adjust the average average temperature used to obtain a comfort zone to investigate the effects of adaptation. You can also choose to automatically track average outdoor air temperature based on loaded hourly weather data and current date range. This is calculated as a 30-day running average using the methodology described in the ASHRAE Standard 55.In in addition to annual hourly weather data, you can also load and
view the energyplus calculation results. Choose toload CSV... or just drag and drop the generated energyplus. csv to the browser window containing this application. If you include the external outdoor thermometer temperature and relative humidity as output variables, they will be automatically selected as the mapping axis, although you can select a different output based on temperature or humidity by using the Data Axis tab in the Select Display Metrics dialog box. The default data overlay shows the frequency
of various dry bulbs and humidity in the chart. However, you can select any other loaded metric to map to the chart. For grid data, you can view the average, minimum, or maximum value, or even the number of hours above, below, or between a given threshold range. For hourly data points, the actual recorded value is mapped. If you select Show Date Range Selector in the DATA MAPPING panel, a small slider appears below the main chart. Use this slider to interactively change the date range in which the
currently displayed data overlay is generated. This selector changes the same date range values as in the Select Display Metrics dialog box. When you see three buttons that also appear below the check box, they can be used to quickly (re-select) the entire year, one month, or the current day. Pressing multiple times in the month or day buttons will increase the date range each time. Holding down SHIFT while pressing will reduce the date range. You can use the LINIEPROCESS panel to add your own lines to
a chart. To do this, first place the pointer by dragging it or using the Dry Bulb Temperature and Relative Humidity sliders. Then click Add Point. After you add points, you can use edit process points popover to add titles, re-order them, or make changes to their position. You can use the Export Psychrometrics dialog box to view and save pychromometric data as JSON or CSV files. While the current indicator data is quite obvious, the nature and type of the current data overlay depends on what metric is mapped
and the type of display selected. Source: Dr. Andrew MarshOpen in the new tabInteractive psychrometric applicationUe the following section Let's watch with in section (a) that the equations relating to relative and specific humidity, temperature (wet and dry bulb), pressure (air, (air, and enthalpii are quite tedious and uncomfortable. For this reason, a psychrometric chart has been developed for all relevant variables, which is extremely useful for the design and evaluation of air conditioning and radiator systems.
At first, the psychrometric chart is quite confusing, but with some practice it becomes an extremely useful tool for quickly evaluating air conditioning processes. The most popular chart in common use is that developed by ASHRAE (American Society of Heating, Refrigeration and Air-Conditioning Engineers), however, we believe that building a simplified version of the chart based on approximation of different equations can be a very useful tool for developing an understanding of its use. This approach was
suggested by Maged El-Shaarawi in his article On the Psychrometric Chart published in ashrae transactions (Paper #3736, Volume 100, Part 1, 1994) and inspired us to create the following simplified psychrometric chart: The basic information used to construct the chart is the water vapour saturation data (Tsat, Pg), which is obtained from steam tables in the range tsat = 0.01 °C to 50°C. The specific humidity ω is then assessed using relative humidity φ as a parameter for producing different relative humidity
curves (blue lines) as follows: where P is the standard atmospheric pressure of 101,325 [kPa]. The saturation curve (100% relative humidity) also known as the dew point curve is drawn as a red line. Note that on the saturation curve, wet and dry light bulbs have the same values. The main simplification assumption when constructing a chart is that the entalpia of the mixture is assumed to be constant throughout the adiabatic saturation process (described in section A). This means that the added evaporating
liquid does not significantly affect the enthalpia of the air-steam mixture, leading to a constant inclination of the wet bulb temperature / enthalpia (red) lines defined by: Note that on the axis ω = 0 (dry air) h = T [°C] Finally, the proper volume of the air-steam mixture (green lines) is determined on the basis of the ideal gas relationship, where the gas constant Rair = 0,287 [kJ/kg). K] It is normal practice to separate overlapping enthalp/wet bulb temperature lines, allowing them to be assessed separately. In this way,
we introduce the oblique enthalp axis and enthalp lines (black) as follows: The four equations highlighted above have been programmed in MATLAB and used to plot the simplified psychrometric charts shown above. See the link: MATLAB program for plotting a simplified psychrometric chart Excellent NebGuide (University of Nebraska-Lincoln Extension Publication) describing How to use a simplified psychrometric chart was provided by Shelton and Gerald Bodman. Another useful guide provided by Mark
Cartwright of North Carolina Contractor Contractor Institute (NCCTI) is a YouTube video: Psychrometric Chart Simplified. Both guides reduce confusion by explaining separately 4 out of 6 sets of curves that make up a psychrometric chart. Definitely review both guides before continuing. Resolved issue 10.1 - Suppose the outside air temperature is 32°C with relative humidity φ = 60%. Use a psychrometric graph to determine the correct humidity ω [18 gm-moisture/kg-air], enthalpia h [78 kJ/kg-air], wet
thermometer temperature Twb [25.5°C], dew point temperature Tdp [23°C] and proper volume of dry air v [0.89m3/kg]. Point to all the values specified in the chart. Resolved issue 10.2: Suppose the outside air temperature is 8°C. If the air in the room is at 25°C at relative humidity φ = 40%, use a psychrometric chart to determine whether the windows of that room that come into contact with the outside become foggy. The air in contact with the windows will become colder until the dew point is reached. It should
be noted that under conditions of 25 °C and 40% relative humidity, the temperature of the dew point is slightly higher than 10 °C, At this point the water steam condenses when the temperature approaches 8 ° C along the saturation line, and the windows become foggy.
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________i, it turns out that most people feel comfortable when the temperature is from 22°C to 27°C and the relative humidity φ from
40% to 60%. This defines the comfort zone that is shown in the psychrometric chart as shown below. So, with the help of a chart, we heat or cool, add moisture or dry if necessary to bring the air to your comfort zone. Problem 10.3 resolved: Outdoor air at 35°C and 60% relative humidity is to be air-conditioned by cooling and heating to bring the air into the comfort zone. Using a psychrometric chart, carefully plot the required air conditioning process and estimate (a) the amount of moisture removed [11,5 g-
H20/kg-dry air], b) the heat removed [(1)01 -(2), qcool = 48kJ/kg-dry air] and (c) the amount of heat added [(2)-(3), qheat = 10kJ/kg-dry air]. Resolved issue 10.4:: Hot dry air at 40 °C and 10% relative humidity passes through the steam cooler. Water is added when the air passes through a series of wicks and the mixture comes out at 27°C. Using a psychrometric diagram, determine (a) the relative humidity of the outlet [45%], (b) the amount of water added [5,4 and (c) the lowest temperature that could be
reached [18.5°C]. This type of cooler is extremely popular in hot, dry climates and is commonly known as a swamp cooler. An interesting use using a swamp cooler to cool drinking water in very hot environments is described in the posting of Rich Rich in the New York Times' At War blog: Drinking from socks. An interesting and instructive description on the Psychrometric Chart Usage for Livestock and Greenhouse Applications was presented in the PennState Extension website by Eileen E. Fabian. Other
websites that we found interesting is that of Wikipedia on Psychrometrics. In section c) Cooling towers for steam power plants
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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