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Instructions:
Answer all of these questions with a concise, well-crafted paragraph.  Answers are to be typed using the Courier font.  The font size shall be 10 points.  All answers should be double-spaced, with 3/4" margins.  Staple your answers to these homework sheets, and turn them in on the assigned date.  Please include a title bar with your name, the date, the number of the homework, and your GTF's name.  This format will be used throughout the term.  

Each homework assignment is worth 20 points, of which five points are reserved for presentation.  Presentation includes, but is not limited to: spelling, clarity of thought, following instructions, and design.  Show all calculations and include all units (e.g. Kilowatts = Kw).

Homework is due one week after it is assigned, and will be turned in at the beginning of lecture.  Homework not turned in at this assigned time will automatically lose half the 20 available points. Any homework turned later than one week after it was due will not receive any credit.

Introduction
Every building has a story to tell about building performance issues (e.g. air quality, energy use, comfort, lighting quality). These qualities are determined by an architect’s design decisions about siting, orientation, selection of materials, placement of glazing. This project asks you to assess the ‘secret life’ of an area of your living space and to determine the consequences of design decisions.

Objectives
You will become familiar with developing a hypothesis, collecting data, and analyzing results in a graph form to reach a conclusion.  This process is the approach you will be taking for your final project, the building case study.  This project will also give you an opportunity to become familiar with micro-data monitoring equipment.  For this project we will use the HOBO datalogger. 

Procedure
You may check out a Hobo the GTFs during office hours or from the Baker Lab (235 Pacific) see the posted times, or during your section meeting.


Select one of the following locations and attach the Hobo thermistor as follows:

1. On south, east, or west facing glass, with the thermistor taped to the glass

2. Under the sink, with the thermistor taped to the hot water line

3. Tape the thermistor to the top of your computer monitor

4. Tape the thermistor to a light fixture (not the bulb) in your home

Requirements 
Write a 1-page report describing your experience with this project.  Within your 1-page report, include:

· Your educated guess (or hypothesis)

· Your methods (describe using the HOBO, and where it was placed)

· Your observations and conclusions (Did you prove or disprove your hypothesis?)

In addition, please include:

· A handwritten log of events or things that happened that might affect your data

· Any other related materials (sketches, notes, copy of weather report, images)

· Label the graph printed out by the HOBO software with your name, your GTF's name, where the HOBO was placed, time of day, interpretation of highs and lows on the graph (e.g. Was the sun hitting the window?  Were you using your computer?) 

Methodology
A hypothesis is simply a testable statement.  It is a question, converted to a statement that can be investigated.  A good hypothesis will address ONE issue and should involve only ONE "clause" (no "ands", "ors", "ifs", "buts", "therefores").  A typical hypothesis reads: “Condensation rots the window sill during winter season."  The hypothesis can be proved or disproved (if disproved, the sill is still rotting…there must be another reason).  For this exercise, and the final case study, it is advantageous to address only ONE issue.


For this project, we will be using the HOBO datalogger to record temperature data for a set period of time, 24 hours.  Protect the HOBO equipment from moisture, theft, dogs, and little children.  THE HOBOS/THERMISTORS COST $125 DOLLARS EACH: YOU BREAK IT, LOSE IT, DAMAGE IT, YOU BUY IT.
THE HOBO
Launching the Hobo: Check out a HOBO XT, cable and software from your GTF during your lab section.  Attach the cable to the serial port on your computer and connect it into the HOBO.  In the application BoxCar or BoxcarPro, go to the Logger menu and select LAUNCH logger.  Set the logger to collect temperature data every five minutes.  Hit START.  Detach the HOBO XT from the cable.  The red light will blink, indicating that the data points are being stored in the HOBO XT’s internal memory. 
Retrieving the Data: After collecting data, download the data from the HOBO onto your computer.  Again, connect the HoboXT to the cable.  Go to Logger in the menu bar and select READOUT.  (DO NOT select LAUNCH by mistake.  Your data will be lost.)  A graph appears in the BoxCar Pro window on the computer screen and a data file in a HOBO format (*.dtf)  The HOBO software can export the data in this graph to Microsoft Excel.

If you would like to refine the graph, use the following instructions to export data to Microsoft Excel.  When finished with the HOBO XT please return it to any of the GTFs, during any of the office hours.

To export data: (If using a MAC the instructions are similar)

1. While in BOXCAR, export the data using an EXCEL file format.  Under BOXCAR’s File menu select Export and click on the “Excel Format” button. Then select Export Plot Data from the BOXCAR File menu, provide a name for your data file while retaining the .TXT extension and select the floppy drive as your data storage location (Drive A:).  Click “OK” and you will have produced a file readable by Excel. 

2. Open Excel and open your data file.  To do this first select Open from the File menu.  In the Open File dialog box, select Text Files (*.txt . . .) from the List Files of Type box, select the floppy drive (A:) from the Drive box, select your HOBO data file from the resulting list of files, and then click “OK”.

3. The data file opens in Excel with four columns of data. The first column contains numbers in the range of 34,000 plus.  These are time and date in Excel’s proprietary format. To see them formatted as understandable times select the entire column (click on the column header - “A”), select cells from Format menu, then select time and the appropriate format. The remaining three columns contain your temperatures in °C, your temperatures in °F, and the step level of the analog-to-digital converter.

4. Create a graph of your monitored 24-hour temperature profile in a format similar to Figure 2.

[image: image1.png]



Fig. 1: The HOBO datalogger, with thermistor.
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