Blowdown

Introduction

Blow down is a very important part of any water treatment program. Its purpose is to limit the concentration of impurities in the boiler water. The right amount of blow down is critical: too much results in energy loss and excessive chemical treatment cost; too little and excessive concentrations of impurities build up. There are no hard and fast rules as to the amount of blow down because of the variation in water quality varies from place to place. It can range from 1% (based on feed water flow) to as much as 25%. 

TDS

Total Dissolved Solids - TDS is a measurement of boiler contamination and therefore an indicator of when blow down needs to occur. Actual TDS is measured in ppm (parts per million). The measurement instrument used is based on the boiler water's conductivity/resistance. Pure water is a very poor conductor of electricity. Water with a high level of TDS conducts electricity quite well. 

BLOWDOWN
To prevent the amount of solids in the steam boiler from becoming too high the boiler operator must blow down the boiler from time to time so as to remove these solids. Accurate records on the blow down of the boiler should always be kept, so that the operator knows how much to increase or decrease the boiler blow down (See Fig. 8.2).

Some boilers have blow down valve ports located in the bottom and at the back of the boiler. Some have blow down valve ports located at the bottom and at the front of the boiler, while other boilers have blow down ports located on the bottom in the front, middle, and back of the boiler.
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Here are some principles to help establish an effective blow down program: 

 

1. In drum-type boilers, the concentration of the water should be controlled by blow down from the steam drum. Continuous blow down is preferred. 

2. Also in drum boilers, blowing from the mud drum or bottom headers removes suspended solids from the boiler. Trying to control the concentration of impurities by blow down from this location can cause a severe disruption of circulation in the boiler, causing damage to the boiler. Bottom blow down should be of short duration, on a regular basis. These are determined by boiler design, operating conditions and the accumulation rate of suspended solids. 

3. Fire tube boiler blow down can be either continuous or intermittent. It can be blown down from below the surface or from the bottom. Type, frequency and duration depend on boiler design, operating conditions and the type of water treatment program. 

BLOWING DOWN THE BOILER
Using the analogy of a bathtub, with the bathtub representing the bottom half of the steam boiler, imagine the following. With the bathtub half full of dirty bath water the bottom drain in the tub is opened. The water in the tub slowly drains out through the bottom drain, leaving a ring of dirty bath water and solids on the inside of the tub. If the water in the tub were to be agitated as it was draining it would pick up some of the solids on the side of the tub, taking them to the drain. There might also be a small circular whirlpool where the water leaves the tub and enters the drain.

If another bathtub were to be placed upside down over the first tub and then the two tubs were sealed together, they would become one vessel. By adding 15 lb of pressure to the inside of the two bathtubs they have become a pressure vessel.

When the bottom drain in the tub is opened under 15 lb/in2 of pressure, what happens? The dirty bath water still leaves a ring around the tub as it is draining out. The one exception is that the water is now discharging under 151b/inz of pressure. The bath water is leaving the tub very rapidly and under a lot of force.

If the bathtub drain were to be stopped suddenly while the tub was draining at this rapid rate, the bath water would surge back into the tub, scrubbing the walls of the tub. This scrubbing action would also cause any solids in the bottom of the tub to go back into suspension. If the drain in the bottom of the bathtub were then opened again, the bath water would carry those suspended solids as well as any other solids that might have precipitated out and be flushed to the drain.

The same analogy can be used when blowing down a steam boiler. The operator should first open the boiler blowdown main shut-off valve going from the boiler to the quick-acting blowdown valve that is piped to the blowdown tank so that the water has a clear path to the blowdown tank.

The operator would then open the quick- acting knife-type blowdown valve, located between the boiler shut off valve and the boiler blowdown tank. With the knife valve open the operator would count 5 seconds and then rapidly close the knife valve, wait for another 5 seconds, and then repeat the opening and closing of the knife valve. The number of times that the valve is opened and closed should be recorded along with the time that the knife valve was left in the open position. If there are two blowdown ports, one in the front of the boiler and one in the back of the boiler, records should be kept of the number of blowdowns and the length of the blowdowns for each port.

SKIMMER BLOWDOWN

Blowdown of the dissolved solids in the boiler water can actually be controlled automatically by using a skimmer blowdown system (See Fig. 8.3). The skimmer controller periodically samples boiler water by opening the blowdown line for a short sampling period (See Fig. 8.4). If the total dissolved solids (TDS) is below the trip set point the blowdown valve closes after the timed sample has been taken. If the TDS exceed the preset trip set point, the controller overrides the timer, allowing the blowdown valve to remain open until the system solids return to the desired TDS set point. A conductivity meter that measures the TDS is used to control the amount of solids.
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A blowdown skimmer should take water from the length of the boiler and about 3 in below the operating water level of the boiler. Water from the inside of the boiler is then collected in the skimmer line and fed to a skimmer blowdown valve on the outside of the boiler. In the event that the skimmer blowdown valve should ever fail in an open position, water would still remain in the boiler keeping the boiler tubes covered with water, protecting them from damage. In addition, the skimmer valve is a much smaller valve than the bottom blowdown valve so it takes a longer time for the water to escape from the boiler.

An automatic bottom blowdown valve should never be used for this type of service. If there were to be a failure of the automatic bottom blowdown valve in the open position, all of the water in the boiler would blow out, damaging the boiler tubes.

A bottom blowdown valve will always be necessary to remove the sludge, which has been precipitated out of the boiler water by the use of chemicals.
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