
 Technical Writing for Mechanical Engineers  

  

 

 

 

Authorized Aid: You are to work completely on your own. You cannot obtain 

feedbackfrom others beyond what transpires in the classroom for the remainder of the 

year. If you use outside references, you must properly acknowledge all sources for both 

direct quotes AND for ideas that are not yours. Outside references, however, are not 

required for this essay. If you want clarification on any aspect of the essay, you must get 

it from the instructor. Your course notes, homework, my feedback on the midterm essay, 

and utilization of the Writing Center are authorized. 

 

Background Information: The University would like to build a 

miniature version of Chicago’s Crown Fountain. The Crown Fountain in 

Chicago is pictured at the right. The fountain will be located in the 

vicinity of the solar furnace. The hope is to create a place where the 

general public can be engaged in a conversation regarding energy related 

science and engineering issues. The idea is to attract families to the site by 

giving them an opportunity to interactively experience the concepts of 

energy, specifically the transformation of potential energy to kinetic 

energy in the fountain. The experience will be a springboard from which 

The University students and faculty can speak to the local community 

about the big issues associated with energy and the environment. 

 

The fountain consists of a large tank elevated above ground level and an 

orifice with a 60 mm diameter through which the water in the tank is 

discharged. The fountain is designed so that the height of the water in the tank above the 

point of discharge can be varied from 2 to 10 meters. 

 

You have been hired by the university to determine the operational cost of the fountain. 

The university must pay for the electricity that drives the pump that refills the tank with 

water. They have asked you to analyze the design and calculate the cost to run the 

fountain for one hour with the height of the water in the tank between 2 and 10 meters in 

U.S. dollars. The university cannot afford to construct the fountain if the operational cost 

exceeds $0.70 per hour. 

  

The operational cost depends on the rate of discharge of water from the tank (the 

pumping system is designed to refill the tank at the same rate that it empties), the pump 

efficiency, and the cost of electricity.  The rate of discharge, �̇�, is given by the equation 

�̇� = 𝐶 (
𝜋

4
𝐷2) √2𝑔𝐻 (1) 

where 𝐶 is the discharge coefficient, 𝐷 is the diameter of the orifice through which the 

water is discharged, 𝑔 is the local acceleration due to gravity (9.81 m/s2), and 𝐻 is the 

height of the water in the tank above the point of discharge. If the values of the diameter 

and the height are in the units of meters, then the rate of discharge is calculated in cubic 

meters per second from Eq. (1). The pump in the fountain design is 𝜂pump = 60% efficient 

and you have determined through an engineering analysis that the electrical power 

required by the pump is given by 

Crown Fountain 
Millennium Park, Chicago 

http://en.wikipedia.org/wiki/File:Crown_Fountain_spouting.jpg
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𝑃electric =
177.42�̇�

𝜂pump

 (2) 

where 𝑃electric is the electric power in kW and �̇� is the rate of discharge given by Eqn. (1) 

in cubic meters per second. You looked up the cost of electricity in northwest Indiana and 

determined that it is, on average, $0.10/kWh where kWh is a kilowatt-hour. 

 

The key unknown variable required to design the fountain and determine the operational 

cost is the discharge coefficient for the orifice. Thus, an experimental program was 

developed with the following motivating question: 

 

Motivating Question: What is the discharge coefficient for a 60 mm diameter orifice and 

how does it change as a function of the height of water above the orifice in the range of 2 

to 10 meters?    

                                                                      

Information Regarding the Experimental Program: 

 

Overview of Experimental Method 

Note that you must extract the information provided in this section and use it to develop 

your description of the experimental set-up. The following is not written in a form 

suitable for a technical report. 

 

A column of water was filled to a given height and water was allowed to discharge from 

a 60 mm diameter hole in the side of the column (Figure 1).  The height of water was 

maintained constant by continuously adding water to the top of the column.  In this 

manner, the discharge coefficient was estimated via the following data collected in the 

experiment and equation (3) below: 

a) Elevation of the water surface in the column measured from the table, h1 

b) Elevation of the hole measured from the table, h2 

c) The time elapsed while one liter of water is allowed to discharge from the orifice 

𝐶 =
�̇�

(
𝜋
4 𝐷2) √2𝑔(ℎ1 − ℎ2)

 (3) 
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Figure 1. Experimental set-up to measure the discharge coefficient. 

 

Volume and Time Elapsed to Measure the Flowrate �̇�: 

The volume of water required to maintain a constant elevation of water in the column, for 

the duration of the test, is equal to the volume of the graduated cylinder used to fill the 

column (1000 mL).  This is assumed to be equal to the volume of water that is discharged 

through the hole.  Flow rate, �̇� (m3/s), can be calculated by dividing the volume of water 

(m3) added to the column by the time (s) elapsed while adding the water. 

 

Laboratory Procedure 

1. Set your column on the table and align the hole(s) so water will discharge to the large 

grates in the floor (if inside) or on to the pavement (if outside). 

2. Measure and record the elevation of the center of each hole above the top of the table, 

h2. 

3. Make sure all holes are covered with a rubber band.  Fill the column with water to the 

mark located about 6 inches down from the top of the column. 

4. Measure and record the elevation of the water surface above the top of the table, h1. 

5. Fill the graduated cylinder with water to the 1000 mL mark.  Position yourself such 

that water can be freely added to the column from the graduated cylinder. 

6. Remove the rubber band from one hole while simultaneously starting your stopwatch. 

7. Continuously add water from the graduated cylinder to the column so that the water 

level in the column maintains a constant elevation. 

8. Locate the position along the discharged water stream where the water is at the same 

elevation as the top of the table.  Measure and record the horizontal distance, Δx, from 

the front of the column to this location.  See Figure 1 in the laboratory description. 

9. When 1 L of water has been added to the column, stop the stopwatch and 

simultaneously cover the hole with the rubber band.  Record the elapsed time required to 

add 1 L of water to the column  

 

The Experimental Results 

Table 1 shows the discharge coefficient measured at water heights from 1 to 10 m. In the 

table, H = h1-h2.   
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Table 2. Discharge coefficient (C) at various water heights (H). 

H  [m] C [-] 

10 0.62 

7 0.62 

5 0.63 

3 0.63 

1 0.63 

 

The Essay Assignment: 

Write the technical report for the experimental program described above. Use the above 

information and the lessons on the “Description of an Experimental Set-up”, the 

“Abstract and Introduction”, and the “Conclusions.”  Specifically do the following: 

1) Create a cover page for your report that includes a descriptive title, your name, 

and the date of submission.  Write out and sign the honor code on the back of the 

cover page. Your cover page counts as 1 of your 5 page limit. 

2) Write an Abstract. 

3) Write an Introduction that motivates the experimental work undertaken to 

answer the motivating question. 

4) Write the Description of the Experimental Set-up.  You may use Figure 1 above 

as the figure that you integrate into your description. 

5) Create a figure that shows the operational cost of the fountain per hour on the y-

axis and the height of the water in the tank on the x-axis.  Label the figure “Figure 

1” and create an appropriate caption.  Integrate this figure into your conclusions. 

6) Create a figure that is a graph for the data given in the table of results above.  Put 

the discharge coefficient on the y-axis and the height of water on the x-axis.  Set 

the lower limit on the y-axis to 0 and the upper limit on the y-axis to 1.  Set the 

lower limit on the x-axis to 0 and the upper limit to 10.  Use what you learned 

about figure generation in class.  Label the figure “Figure 2” and create an 

appropriate caption.  Integrate this figure into your conclusions. 

7) Write a Conclusion section. 

8) Turn in (a) the final version of the report with “tracked changes” so that revisions 

of your drafts can be seen (electronically via Blackboard and a single hardcopy) 

and (b) a list of revisions that you made to your first draft to improve the style of 

your writing, noting how you attempted to make your report organized, coherent, 

cohesive, and concise (electronically via Blackboard only).  Staple the final 

version of the report together with the pages in the order of 1-5 above. The cover 

page should be the first page of your report. 
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Your report must meet the following criteria: 

• Topic: technical report of the experimental program 

• Audience: your engineering manager (at the same or higher level as you 

technically and with more experience) 

• Genre: technical report 

• Purpose: informational so that a decision can be made 

• Length: no longer than five pages of single-spaced text including the specified 

sections above 

• Font: 12 point, Times New Roman 

• Margins: 1 inch for Top, Bottom, Left and Right margins (the “normal” setting in 

Word) 

 


