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Abstract: This document introduces middle school students to the fundamental concepts of 
turbulence and fluid mixing through four hands-on laboratory activities. Each lab isolates a key 
variable influencing turbulent behavior—flow rate, density, temperature, and mechanical 
stirring—allowing students to develop conceptual understanding through direct observation and 
simple measurements. Aligned with the Next Generation Science Standards (NGSS) and the 
Alabama Course of Study (ALCOS), these activities offer an accessible pathway for exploring 
laminar versus turbulent flow, Reynolds number effects, and mixing processes in gases and 
liquids. The materials are inexpensive, classroom-friendly, and adaptable for use as standalone 
demonstrations, station rotations, or full-period labs. Supported by the NSF CBET Fluid 
Dynamics Program, this resource aims to strengthen early STEM engagement and introduce 
real-world fluid dynamics concepts relevant to engineering and broader STEM fields. 
This document is intended as a facilitator resource for middle school teachers; educators should 
establish and follow their own classroom-specific safety protocols when conducting these 
activities. 
The authors declare that they have no conflict of interest. 
 
About this Lesson 
The four lab activities in this lesson plan provide a storyline to introduce the concept of 
turbulence and guide students toward its practical application in fluid dynamics and aerospace 
engineering. Each of these labs focuses on a different variable that affects the turbulence or 
turbulent mixing of a fluid, including flow rate, density, temperature, and mechanical agitation. 
This lesson can be introduced and taught with little background knowledge, with this video 
explanation for further information. 
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https://www.youtube.com/watch?v=5zI9sG3pjVU
https://www.youtube.com/watch?v=5zI9sG3pjVU


 

Objectives 
Students will: 

●​ Measure and rank gases in order of their density. 
●​ Use qualitative observations to argue for the role of density in turbulent mixing. 
●​ Quantitatively measure the temperature of water. 
●​ Use qualitative observations to argue for the role of temperature in the diffusion of 

liquids. 
●​ Quantitatively record the time it takes for the food dye to mix with a cup of water fully. 
●​ Use qualitative observations to argue for the role of movement in the mixing of liquids. 
●​ Measure degrees of rotation using a protractor. 
●​ Use qualitative observations to create an argument for the relationship between flow rate 

and turbulence. 
Level 
Middle Grades Chemistry 6-8 

Alabama Standard (ALCOS 2024) National Standard (NGSS) 

MS-ESS-8b: Develop and use a model that 
illustrates how differences in heat and 
pressure affect  
density and the relationship between density 
and convection. 

MS-ESS2-5: Collect data to provide evidence 
for how the motions and complex interactions 
of air masses result in changes in weather 
conditions. 

MS-PS-2: Develop and manipulate models to 
explain changes in particle motion, 
temperature, and  
state of a pure substance when thermal 
energy is added to or removed from a 
system. 

MS-PS1-4: Develop a model that predicts 
and describes changes in particle motion, 
temperature, and state of a pure substance 
when thermal energy is added or removed. 

 
Teaching Notes: 
The provided labs can be performed as a demonstration, given as a single isolated lab, or 
performed as a series of stations or rotations. Teaching time in these formats can vary from 15 
minutes to approximately 4 50-minute class periods. 
 
Turbulence occurs when a fluid (such as air or water) starts moving in a chaotic (messy), 
unpredictable, and irregular way. Instead of flowing smoothly in straight lines, the fluid begins to 
swirl, twist, and mix with diffusive and circular motions. 
 
The Reynolds number, usually written as Re, is a parameter scientists use to determine 
whether a fluid (air or water) is likely to flow smoothly or become turbulent. It is the ratio of the 
inertial and viscous forces observed in the flow, where 
 
Low Reynolds number  corresponds to a  smooth, gentle flow (laminar flow)​
High Reynolds number corresponds to a  swirling, chaotic, irregular flow (turbulence) 
 

https://www.alabamaachieves.org/wp-content/uploads/2024/02/AS_20240213_2023-Alabama-Course-of-Study-Science_V1.0.pdf
https://www.nextgenscience.org/


 

Materials and Anticipated Costs with links: 
For each group of 4 students 
 
Flow-Rate Turbulence Lab 

-​ Access to the sink with the turning faucet handle 
-​ protractor 

Reynolds Number Lab 
-​ Three clear cups 
-​ Access to water 
-​ Spoon 
-​ Water-based food coloring 
-​ Stopwatch 

Food Coloring Diffusivity Lab 
-​ Three clear cups 
-​ Access to water 
-​ Ice  
-​ Kettle 
-​ Water-based food coloring 
-​ Thermometer 
-​ Stopwatch 

Variable-Density Turbulence with Balloons 
-​ Two Balloons 
-​ Helium (from the tank or filled in a balloon from the local party store) 
-​ Sharp needle 
-​ Funnel  
-​ Corn Starch 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.amazon.com/Westcott-6-Inch-Plastic-Degree-Protractor/dp/B000F8MFSW/ref=sr_1_5?crid=1108FIOFCYHMC&dib=eyJ2IjoiMSJ9._w31JxQJjf_-yGckvjSgipnhrRi7Pdll5IVXzWv2MTzFM8HWecsoYG_ZewHqTdb_GuBrjuNvP8MJwRu1fRV1U6lDRaNRXFXlSaalVu9-31f1ZxfSN3Hgv1303Sibj7a4gcJIKO-vkt1q8wUsBIq-j6od4gq-z2XCxOWRuSwD7bCOXMltBiK_-Sc9wm15X6GeL_cOHv6-8d5img19VtdV1bwQD6rjbTNllzsYGGOxlwMlfGss2ZJQLUzRYhGATbVSKzUDC92r9x3gaAYmww8n970xcPocTxVCATosKTg4afM.y-Qs2UiDLCM6CUb1OWI3ZnpjWcdjn2S_iXLH8nyMZEo&dib_tag=se&keywords=protractor&qid=1717806814&sprefix=protra%2Caps%2C154&sr=8-5
https://www.amazon.com/Clear-Plastic-Disposable-Party-Crystal/dp/B07XYDYPM2/ref=sr_1_9?dib=eyJ2IjoiMSJ9.2NE5Byzi-O2FWvCkPYRFZLk2MJTiQYkcW7QOC0FXdj3hc3SUX3BC_1Yxp3kA0jpxy7hh6RgJnxdUb97u50QLQTmW3viZtcDeLK15MaFDLtWvEbfRlHjAq7ROL7x9jnKk5s8BDuXHPvgV0m7_pXK9LI_u5zvyqwTig6mcFRypE5b4OCygGlv3DkX-z3Sumv0RNwb_pQ2lADxV6itOaiW6hqOsdtMRYovXzd9u0Uauz3pb8bMx0S6EeyOTd93d_Z531wTC5ud58APD04Qs9qdF9jWm9CMER8t4QuGCSMU76Mc.Bpwr9o2PWKyAOHME_7VV05Y6YqtISjLFvqkj_e0rZGo&dib_tag=se&keywords=plastic+cups&qid=1717177912&sr=8-9
https://www.amazon.com/POSATE-Heavy-Duty-Plastic-Spoons/dp/B0C26YCFHB/ref=sr_1_1_sspa?crid=2FDFV6RNVYTWA&dib=eyJ2IjoiMSJ9.bND_XhPPNB2xmFBOZKxbCy_yLZhgeA4Mj-afwljciJvDVKBQEIbM3wYI8lGp8raVl0WZ4ajjp73BsDorD2WSO7rsn1beiLWCg5-nm6YWnZ2kBDZZjiOfFXDLaxr5hClBY0M2Iq4KiBT9dpje7QC9AbRgHu6MAJ3GdAOK3KljPOcglAKEUo3TivjEOT2-0otL7bPWVhHTYo-GeLTQE717syGu2_j0ClQaJnBJkq5a7OfRfCb7cKkpOSc_QTZvgALprUbxZ-8LhwTYClb-rdPM39YaqGSq8fJtA3KM-Gh1hss.H4jXhzcWAnQfqDmoyP3uLLFBUoDLOUObokt70gjJaOg&dib_tag=se&keywords=plastic+spoon&qid=1717179775&sprefix=plastic+spoon%2Caps%2C173&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/Amazon-Brand-Happy-Assorted-Coloring/dp/B08CYBKJX4/ref=sr_1_6?crid=3LGKGU87UZZSV&dib=eyJ2IjoiMSJ9.W62H7f082hRWllLlSBa-IxRhzefrjBxdp6H4yIGHGi35gUXNP5b1qPPDq8Uqa1WXpyQU91tuAhuPrwVomkxJElenC7fTs0Nlct6N36DrOPdzKW3D5B85GB6ndUJoFEIsRazz1uBtukniPGP8x86veBLkC3KR9cmOaMvdbbzCsJaxtnF0Fbw4zC_vwKEBlBghZx_Hd4Zr3TQqXw9NbqWIr2i5ttSSBMtEQonBx0NCdKTXUuDvEPSNfUOR7SZi0kMY1PGpaLI7vX9RybclqKMzjMkqWgTI_NGsG_PhccaNnms.C1OuGDx8lmO78ElCnPhE9l2s-z90_l6sFEZSo84xZzU&dib_tag=se&keywords=food+coloring&qid=1717178027&sprefix=food+col%2Caps%2C404&sr=8-6
https://www.amazon.com/Learning-Resources-LER0808-Simple-Stopwatch/dp/B0035EQDTA/ref=sr_1_4?crid=3H224QU5MNKNP&dib=eyJ2IjoiMSJ9.HaQ82-5kaGgiZ7CQXZ_UdNMKP6lznqwF_c4bGJj0mxCnDjtEAZpfhNfjZDtZLc8M-BhtilQ4zmw07KWW4YnZre5MlpkSP_TEJdo-N17HjvkVgd9jQhXTOmHXnG0Pk90OeBr0ntJ3LTSIz17gst_j0jn8GhCIUwzbcfJb1hg78ciIaTIySLqHlKEbzAzKFuqt1kf-aYnOE5RMmV0lIgqv-25i4md4UKlkTaF56nevcrY.0qMpSU1VKx7Sn3aL_PLGUgVty-jTVXzgHeS_8SnMJY4&dib_tag=se&keywords=stopwatch+simple&qid=1717178145&sprefix=stopwatch+simple%2Caps%2C147&sr=8-4
https://www.amazon.com/Clear-Plastic-Disposable-Party-Crystal/dp/B07XYDYPM2/ref=sr_1_9?dib=eyJ2IjoiMSJ9.2NE5Byzi-O2FWvCkPYRFZLk2MJTiQYkcW7QOC0FXdj3hc3SUX3BC_1Yxp3kA0jpxy7hh6RgJnxdUb97u50QLQTmW3viZtcDeLK15MaFDLtWvEbfRlHjAq7ROL7x9jnKk5s8BDuXHPvgV0m7_pXK9LI_u5zvyqwTig6mcFRypE5b4OCygGlv3DkX-z3Sumv0RNwb_pQ2lADxV6itOaiW6hqOsdtMRYovXzd9u0Uauz3pb8bMx0S6EeyOTd93d_Z531wTC5ud58APD04Qs9qdF9jWm9CMER8t4QuGCSMU76Mc.Bpwr9o2PWKyAOHME_7VV05Y6YqtISjLFvqkj_e0rZGo&dib_tag=se&keywords=plastic+cups&qid=1717177912&sr=8-9
https://www.amazon.com/OVENTE-Electric-Borosilicate-Boiling-Countertop/dp/B00DEPGY7G/ref=sr_1_6?crid=25ZPCF7PLUYDY&dib=eyJ2IjoiMSJ9.upZ6qn6UKUts6sa9ShAmaZf2-Bst_A8BTD44yIlsoYIiHcB_2QoGJE8ex-81e5iGu2BAIzGEMUCh7d4gauLxXDoixI9JP8_iz5BjP5qIxjE1pazaR6-OQAKfYXQO2keQ3dgvMYQAOgfZPMGvlVT3Wgvtsdp2PzCpGnS8XBmFebwXfBweC9OdugEtOAUY8ohfOZMAeA3QcG6d8yrmEbnB7GPDRzHaal4uxrh-1SSszvPczuB4jDlimn-skkxTR0a1MD3DZAY5jn1uBSSYa_cSpDSgIBnguDb9YqdlsQsc7mk.mwirDFYYqXWC30vKL_VWc84AX0iHHaINLkhqylmBQDs&dib_tag=se&keywords=electric+kettle&qid=1717178006&sprefix=electric+kettle%2Caps%2C129&sr=8-6
https://www.amazon.com/Amazon-Brand-Happy-Assorted-Coloring/dp/B08CYBKJX4/ref=sr_1_6?crid=3LGKGU87UZZSV&dib=eyJ2IjoiMSJ9.W62H7f082hRWllLlSBa-IxRhzefrjBxdp6H4yIGHGi35gUXNP5b1qPPDq8Uqa1WXpyQU91tuAhuPrwVomkxJElenC7fTs0Nlct6N36DrOPdzKW3D5B85GB6ndUJoFEIsRazz1uBtukniPGP8x86veBLkC3KR9cmOaMvdbbzCsJaxtnF0Fbw4zC_vwKEBlBghZx_Hd4Zr3TQqXw9NbqWIr2i5ttSSBMtEQonBx0NCdKTXUuDvEPSNfUOR7SZi0kMY1PGpaLI7vX9RybclqKMzjMkqWgTI_NGsG_PhccaNnms.C1OuGDx8lmO78ElCnPhE9l2s-z90_l6sFEZSo84xZzU&dib_tag=se&keywords=food+coloring&qid=1717178027&sprefix=food+col%2Caps%2C404&sr=8-6
https://www.amazon.com/General-Purpose-Thermometer-Immersion-B60800-2500/dp/B00551NC5E/ref=sr_1_2_sspa?crid=5PWPNUECNQZ&dib=eyJ2IjoiMSJ9.iGmtCZ6TSwSS3bUR_96s2P-D4SKo72ESYbVrKVsO9iBKrGIUvtSq6Jw39rydpmKPpqbrgFDS-JYU6_65KFPbRwb51rj1QjVzECpolUQQEQUpMH6J24S0n83Gc92EVMAZB2JjUCtfYjpalTJhProqT885waf3aMKwUgshD8YNWFS577KlrxfOeyljvHcO96KwRrHZvQF_XY-KWA13ANFOE6EjGOummA2ip_pD6DhG_Dc.dKKIoTwgO-e12VsMF6mUcQ7IgFI89MzeRFDhnY5o0Fs&dib_tag=se&keywords=glass+thermometer&qid=1717178074&sprefix=glass+thermometer%2Caps%2C111&sr=8-2-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/Learning-Resources-LER0808-Simple-Stopwatch/dp/B0035EQDTA/ref=sr_1_4?crid=3H224QU5MNKNP&dib=eyJ2IjoiMSJ9.HaQ82-5kaGgiZ7CQXZ_UdNMKP6lznqwF_c4bGJj0mxCnDjtEAZpfhNfjZDtZLc8M-BhtilQ4zmw07KWW4YnZre5MlpkSP_TEJdo-N17HjvkVgd9jQhXTOmHXnG0Pk90OeBr0ntJ3LTSIz17gst_j0jn8GhCIUwzbcfJb1hg78ciIaTIySLqHlKEbzAzKFuqt1kf-aYnOE5RMmV0lIgqv-25i4md4UKlkTaF56nevcrY.0qMpSU1VKx7Sn3aL_PLGUgVty-jTVXzgHeS_8SnMJY4&dib_tag=se&keywords=stopwatch+simple&qid=1717178145&sprefix=stopwatch+simple%2Caps%2C147&sr=8-4
https://www.amazon.com/Kolavia-Balloons-Assorted-Christmas-Anniversary/dp/B085PVMT5W/ref=sr_1_7?crid=3T3E21R6YX9ZR&dib=eyJ2IjoiMSJ9.2hOC64tquXHJvHO5FfL5KibSz7Imp-7qy4ZJ5coojNb-QEZMREsJkvlZL8L5fXNXq_qeoufQSYPDF7lbYjWOquTBLgPc2yd3xXYymi0qI24Sjy-_Dh6H1k1EOi32AsIuVz_JFLK8ePjIVHR65c1uTW1is8xA2hwC7vHfViVB6s_36_Dc3CNDfGAKcd2SrEQ-QjSor15_dlHliMtSOAngbS9Ozn7KE6XYqfixiNj8mDXSuEyELJCxdemhFO6lccLLnlaXyHrNsHTwkX5OM8Gnxz7vND188ZItInj9u2q8YLU.-m1WEhlRO-oEC9F-BxI5XURGvJcZ_1F5JDLtPhFrBAI&dib_tag=se&keywords=balloons&qid=1717176711&sprefix=ball%2Caps%2C180&sr=8-7
https://www.amazon.com/Party-Factory-Balloons-Cylinder-quantity/dp/B0B31H22S3/ref=sr_1_1_sspa?crid=KUKOFY7XQAOW&dib=eyJ2IjoiMSJ9.hoWyRZgNkO1c0K9ouaCDWNXN8vbUnOnRfdudhKSjfRby9whzzSwT3AghF3zngbdHD9n3QNOKMlCIC0hQ87KK81NGfmPYdg8WNBVf5c4h5BKyltSwpLADl2KAkTtWD94sXcjT3JJq2uLyzfwxJanyDikmVqZSTl5QPGc6XTwhuApIPG-wP1HKbnWEOIJMScV3JQad80KYiQNYBRqoazlCaxmNCFOVtNNUpnUmG-0aHJe-MgIY52gg67ql1HTcUUZwEJRy4iy8WoYEVJJvLOW9dl89waqA0xSwrFC06zRUDX8.NFrjNqakxppi0fLXl0zso7bJYTcisEU58oPviBCB3fU&dib_tag=se&keywords=helium+tank+small&qid=1717176783&sprefix=helium+tank+small%2Caps%2C123&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/SINGER-01125-Assorted-Hand-Needles/dp/B002PI751C/ref=sr_1_5?crid=10NMUIFWZUSKY&dib=eyJ2IjoiMSJ9.F6Um8-k9-e7QTADcPOVHVfw3pTU7KyipPmnaKFRojXJMZIm3bXDup9EwJSxnjAsCLakjh6a7i5f44DFWcRH35nYy-Vs82D1VTYod6sC-y_tpOPPVpbZvLMyJiO-RMpv3LQNN-xzeMbDBjCb4O3G8yodvupVIyclGNtKZlZef_2zwIsdszu-HJl_PU1nTUJsGOfDx02pFKCuooZ3bncOut-ydgkantGaC18qcu73yeCjYR9ibW8HkK2iJQutz-8rAGzvwNYY1wHTE7y7jf_Z83iL66vPz4IlAj-ahZT0APKA.F7SiY13O7EOaVv72sDLew7Cy_dIXFK7b727ZyvVx8t8&dib_tag=se&keywords=sewing+needle&qid=1717176821&sprefix=sewing+needle%2Caps%2C160&sr=8-5
https://www.amazon.com/Zulay-Funnels-Plastic-Set-3/dp/B08HVX3SVH/ref=sr_1_2_sspa?crid=701LODZJDPDE&dib=eyJ2IjoiMSJ9.cSXdEc9yPtAGWcQ0DXncjGJOBCzgV5E8fKCKprArUDSZmW-YYf6eWl-HhaePXAtUbLv5t6vMn19Iir28rhWsph9pDeYxEYSh7jgsa8HpATC2X5TG-db4sT1CvtV-u7JQrM5FJGM2v77m7AT7mD9YktyoOjWDX7B_QeMRB37HUrHY1LYRaiUUJmQ8Wd2LW-KZ9yvSak-oR-P2DLjyjQqcM9SB1TsRh8ZLGFemy3nQaNFBTVWXXp-c-1VbTRg96a6QOo9suCiePOkxd_ZOD0hVnBqUZa6WTgrocf_wlpciozs.h9kOiQe-zrndkuoGebZ0HZgxUDI4LbQ4NsWfge-5v_o&dib_tag=se&keywords=funnel&qid=1717534079&sprefix=funnel%2Caps%2C277&sr=8-2-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/Amazon-Fresh-Corn-Starch-oz/dp/B09NRHD5K1/ref=sr_1_1_ffob_sspa?crid=21517CSKFF78V&dib=eyJ2IjoiMSJ9.xUg1pt4_p0Jue4Jy3A0MFIqbBXg_17dlRjPG2R3WLBYNHcs9aSJ7hHEP-pRbnDHRz5AYnzhHuZh9Vqs9NBQRqQJlVYXCiz-nDM6XyYCMxQOIdm1jNCDsovmH9gyXF0IrdtusXIUqylArfdYRxjtff9hvRsVatOh_Yp_uxPmXIACoaioSxKOnxOHTHD8ZM0MsTBEqNuLFURXEJMfYGRio08MhAhl_fVZ80vCflpjz6QFNvLhewd1e-iXdmSM8RjYNHXOYTEpRJF-Xi2C15RD7Sf36n4gdNa29RS5mjxmFjk0.e81mM80aEGtYSYCLxF6-Ebgg-l5SKKHYO3LkCs4bGYA&dib_tag=se&keywords=corn+starch&qid=1717534101&sprefix=corn+starch%2Caps%2C137&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1


 

Name:                                                                                                        Date: 
 
 Prelab:  

1.​ List three factors that you think could cause two things to mix together more quickly. 
 
 

2.​ What do you already know about the particle motion of a gas compared to a liquid?  
 
 

3.​ In your own words, what is turbulence? 
 
 

4.​ What do you know about the particle motion of hot liquids versus cold ones? Describe 
with words or by drawing a particle diagram. 

 
 

5.​ Is it possible for food coloring to dye the water without stirring? 
 
 

6.​ In your own words, what is diffusivity? 
 
 

7.​ In your own words, what is momentum? 
 
 

8.​ How long do you think it takes turbulence to dissipate from a fluid?  
 
 

9.​ In your own words, what is momentum? 
 
 
Lab Safety: 
 

To be determined by the teacher, the following points are just providing examples: 
●​ Wear protective goggles, gloves, and a mask at all times. 
●​ Handle sharp items carefully when required to use them. 
●​ Do not use lab materials outside of the directions given. 
●​ Go immediately to your teacher if you have any questions or if there is an accident or 

spill. 
 
 
 
 
 



 

Flow-Rate Turbulence 
Procedures: 

1.​ Ensure that the sink you are using is completely turned off. 
2.​ Hold a protractor immediately beside the faucet handle. Use an erasable marker to note 

your starting position.  
a.​ If using a round knob, you can do this by making a tick mark on the handle at 0 

degrees relative to the position of the protractor. If using a level handle, you can 
hold the protractor level with the sink and mark on the protractor where the 
handle lies. 

3.​ Turn on the sink by turning the knob exactly two degrees according to the protractor. 
4.​ Continue turning the sink on by two degrees at a time until the flow has changed from 

laminar to turbulent. 
5.​ Check the turbulence of the water by placing a sheet of paper with writing on it behind 

the water stream. If the words are legible, the flow is laminar. 
6.​ Repeat steps 1-4 two more times, recording your results. 
7.​ Turn off the sink and wipe off the reference marks made. 

 
Data: Record at what point the flow became turbulent in the table below. 

 Trial 1 Trial 2 Trial 3 Average 

Degrees from the 
start point 

    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Analysis: 
1.​ What evidence did you see that there was laminar flow coming out of the sink at first? 

 
 
 
 

2.​ What changed in your observations when the flow became turbulent? 
 
 
 
 

3.​ Did the flow become turbulent at the exact same point each time? 
 
 
 
 
 

4.​ Why do you think this was the result? 
 
 
 
 

5.​ Make a claim relating the flow rate of a fluid to its degree of turbulence. 
 
 
 
 
 

6.​ Suggest one way that turbulence could be directly measured in this or a related lab. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Reynolds Number Lab 
Procedures: 

1.​ Fill a cup with room-temperature water. 
2.​ Stir the water clockwise 10 times with the spoon. 
3.​ Immediately add a single drop of food coloring in the middle of the cup. DO NOT STIR 
4.​ Begin your timer when you add the food coloring. 
5.​ Record your immediate observations, then continue to record at each time given in the 

table. 
6.​ Repeat steps 1-5, but wait 10 seconds before adding the food coloring. 
7.​ Continue to repeat for all times listed in the data table. 
8.​ Pour your dyed liquids into a sink or waste bucket and clean up all materials. 
9.​ Repeat steps 1-8 with corn syrup. 

 
Data: Record written observations in the table below for water, then corn syrup. 

Time Immediately after 
stirring 

10 seconds after 
stirring 

20 seconds after 
stirring 

30 seconds after 
stirring 

0 
min 

 
 

   

1 
min 

 
 

   

3 
min 

 
 

   

     

Time Immediately after 
stirring 

10 seconds after 
stirring 

20 seconds after 
stirring 

30 seconds after 
stirring 

0 
min 

 
 

   

1 
min 

 
 

   

3 
min 

 
 

   

 
 
 
 
 
 
 
 



 

Analysis: 
1.​ What evidence did you observe of turbulence after the dye was added? 

 
 
 
 

2.​ In which test did the dye fully mix the quickest? 
 
 
 
 

3.​ Did you observe a large or small amount of turbulence with this test? 
 
 
 
 

4.​ Which liquid mixed the most slowly after the dye was added? 
 
 
 
 

5.​ What property of the corn syrup caused it to behave differently from the water? 
 
 
 
 

6.​ Make a claim relating to the effect that stirring the water had on the dye’s diffusion. 
 
 
 
 

7.​ Based on these results, how long do you think it will take for the turbulence in the water 
to fully dissipate? 

 
 
 
 
 
 
 
 
 
 
 



 

Food Coloring Diffusivity Lab 
Procedures: 

1.​ Fill a cup with room-temperature water. 
2.​ Record the temperature of the water in the cup. 
3.​ Place the cup on a solid surface and wait for it to become completely still. 
4.​ Add a single drop of food coloring in the middle of the cup. DO NOT STIR 
5.​ Begin your timer when you add the food coloring. 
6.​ Record your immediate observations, then continue to record at each time given in the 

table. 
7.​ Repeat steps 1-5 with ice water (ice removed) and hot water. 
8.​ Pour your dyed liquids into a sink or waste bucket and clean up all materials. 

 
Data: Record written observations in the table below. 
 

Time Room Temperature 
Water ___℃ 

Ice Water ___℃ Hot Water ___℃ 

0 min  
 

  

1 min  
 

  

3 min  
 

  

5 min  
 

  

7 min  
 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Analysis: 
1.​ What evidence did you observe of turbulence after the dye was added? 

 
 
 
 

2.​ In which liquid did the dye fully mix the quickest? 
 
 
 
 

3.​ Did you observe a large or small amount of turbulence with this liquid? 
 
 
 
 

4.​ Which liquid mixed the most slowly after the dye was added? 
 
 
 
 

5.​ Did you observe a large or small amount of turbulence with this liquid? 
 
 
 
 

6.​ Make a claim relating the temperature of a fluid to its amount of turbulence. 
 
 
 
 

7.​ Do you think that it is possible for mixing to occur without turbulence, but with laminar 
flow instead? Why or why not? 

 
 
 

 
 
 
 
 
 
 
 



 

Variable-Density Turbulence with Balloons 
Procedures: 

1.​ Using a funnel, add 1 tsp of cornstarch to an uninflated balloon and shake gently to coat 
the inside. 

2.​ Fill a balloon with helium, or take a helium-filled balloon from your teacher. 
3.​ Make sure you are in a well-ventilated, preferably cold environment and outside. Wear 

goggles and a mask if you are within 5 feet! 
4.​ (Optional) Set up a slow-motion recording device to review your results. 
5.​ Stand in front of a dark wall, or have a group member hold a sheet of dark poster paper 

behind the balloon. 
6.​ Extending your arm out, hold the balloon still as you pop it from the side using a sharp 

object. 
7.​ Observe the visible movement as the gas from inside the balloon mixes with the air 

around it. 
8.​ Repeat steps 1-5, this time using your breath to fill the balloon instead of helium. 
9.​ Clean up all balloon waste and return materials. 

 
Data: Record written or drawings of your observations in the table below. 

Gas Inside of Balloon Observations After Popping 

Helium  
 
 
 
 
 
 
 
 

Breath  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 



 

Analysis: 
1.​ What evidence did you see that there was turbulence after the balloon popped? 

 
 
 
 

2.​ Which gas mixed the most quickly with the air after the balloon popped? 
 
 
 
 

3.​ Did you observe a large or small amount of turbulence with this gas? 
 
 
 
 
 

4.​ Pure oxygen is denser than helium but less dense than carbon dioxide. Predict what you 
would expect to see if a balloon full of oxygen were tested. 

 
 
 
 

5.​ Make a claim relating the density of a gas to its amount of turbulence. 
 
 
 
 
 

6.​ Suggest one way that turbulent mixing could be measured in this or related experiments. 
 
 
 
 
 
 


