LAB 12: Components and Cost Analysis of a Mist System

An intermittent mist irrigation system provides advantages in cutting propagation. Intermittent mist cools the cuttings as water evaporates from leaf surfaces. The cooler environment reduces a cutting’s respiration rate and reduces transpiration; however, photosynthesis still continues. The relatively high rate of photosynthesis and low rate of respiration allow for production of large amounts of carbohydrates and encourage rapid development of a new root system on the cuttings. Mist is also often used in seed propagation because it provides an automatic watering system. With both seeds and cuttings, it is important to make sure the media is moist but does not stay too wet. Since the mist tends to lower the temperature of the rooting medium, bottom heat is frequently used. 


There may come a time in your horticulture career when you need to design a mist system, so you should become familiar with the components and how they work together. To design a mist system, you need to think like a plumber and an electrician, because the system consists of a water system to provide the mist and an electrical system to turn it on and off. 


The plumbing system consists of the following components.

1. Pipe—Be sure the pipe is of large enough diameter to provide adequate water levels and pressure to properly place the water.

2. Gate valve—Turns the water on at the mist bench.

3. Strainer—Screens out impurities which may be in the water to reduce clogging of mist nozzles.

4. Solenoid valve—Turns the water on and off as needed. The best type of solenoid valve is a "normally open" valve because if the electricity goes off, plants get watered continuously. If a "normally closed" valve is used, the water is off when the electricity is off, so there is a risk of losing plants to heat and desiccation.

5. Mist nozzles—There are two primary types of nozzles.

a. Oil-burner (whirling action type)—Uses a fine spray and relatively small amount of water.

b. Deflection—Uses a deflector to produce mist. It has a larger aperture which reduces clogging but also uses larger amounts of water.


The electrical system consists of one of the following components.

1. Time clocks—A series of two time clocks is needed. One clock turns the system on in the morning and off at night. The other clock turns on the water for a few seconds at specified intervals. The clocks may be separate devices wired to the irrigation system or may consist of two timers built into the same piece of equipment. Electronic timers such as the one that controls the mist system in House 4 of our greenhouse are very versatile and can operate many banks of mist nozzles in sequence. Timers have the disadvantage of not responding to daily fluctuations in light intensity, relative humidity and temperature. Propagators must make manual adjustments as needed to compensate for these parameters.

2. Mist-A-Matic control system—Turns the system on and off by a lever system. A small screen is attached to the lever. When the mist is on, water collects on the screen. When a sufficient amount of water collects on the screen to weight it down, the lever falls downward and this turns the system off. As water evaporates from the screen, the weight decreases and the lever moves up to turn the system on.

3. Electronic leaf—Similar principle to the Mist-A-Matic but instead of the weight of water controlling the system, an electrical circuit controls the system. Two electrodes are embedded in a plastic unit. As water accumulates on the unit, the circuit connects and turns the system off. As water evaporates, the circuit is no longer functional and the water turns on.

a. Both the Mist-A-Matic and electronic leaf are desirable because they adjust to environmental conditions, but their disadvantages include salt buildup which causes the system to go off for extended periods. Regular maintenance can overcome this problem.

Objectives

1. To become familiar with the components of a mist system and how they work together to provide intermittent mist
2. To design a mist system to meet given specifications
Problem


A mist system is needed for propagation of cuttings in an existing greenhouse. The propagation bench is 25 feet by 5 feet. Using a time clock system and PVC pipe, design a mist system and do a cost estimate using prices from a catalog or a website selling greenhouse equipment. Many companies sell mist irrigation kits but you are not allowed to use a kit for this project. Make an itemized list of all components of your mist system. Give as much information as possible about sizes (lengths of pipe, etc.), the quantity of each item, costs of each item, and the total cost of the system. Include the website URL or the name of the catalog from which you obtain prices. Submit a sketch of your proposed system: you do not need to draw the system to scale but be sure the sketch is neat and legible. Figure 10-36 on page 379 of your textbook is a diagram of the typical components in a mist system. Be original—do not turn in a copy of this figure as your sketch! 

A lab report is expected for today’s assignment: This project is due at the beginning of our next lab.

