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١.٠ INTRODUCTION 

Automatic HVAC١ control systems are designed to maintain temperature, humidity, 

pressure, flow, power, lighting levels,and safe levels of indoor contaminants. Automatic 

control primarilymodulates, stages, or sequences mechanical and electrical equipmentto 

meet load requirements and provide safe operation of the equipment.Control of 

HVACsystems also includes starting and stopping electricmotors for fans, compressors, 

boilers, pumps, and accessories.  

It can use digital, pneumatic, mechanical, electrical, and electriccontrol devises, and 

implies that human intervention is limited instarting and stopping equipment and adjusting 

control set points. 

Properly applied, automatic controls ensure that a correctly designed HVACsystem 

will maintain a comfortable environment and perform economicallyover a wide range of 

operating conditions. 

 

 

١.١ Objective 

To achieve satisfied indoor environment by operating HVAC system this paper identifies 

the electrical control components for HVAC system in building.  

 
١.٢ Control Loop 

A control loopcan be represented in the form of a block diagram,in which each component 

of the control loop is modeled andrepresented in it’s own block (Figure ٢). The flow of 

informationfrom one component to the next is shown by lines between theblocks. The 

figure shows the set point being compared to the controlledvariable. This difference, or 

offset error, is fed into the controller,which sends a control signal to the controlled device. 

In thiscase, the controlled device is a valve. The valve can change theamount of steam flow 

through the coil of Figure ١. The amount ofsteam flow is the input to the next block, which 

represents the process. 

 

                                                            
١Heating Ventilation and Air Conditioning 
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have normallytold it to do so. By turning it on before the room has reached the 

selectedtemperature, the anticipator causes the temperature swing in the room to bereduced 

and makes it more comfortable. 

 

٢.١٥ Switches of Many Types 

Many types of switches are used to limit the amount of heat produced in a furnace. 

The upper limit has to be controlled so that the furnace does not cause firesby overheating. 

Limit switches take various forms depending on the manufacturer. 

However, Fig. ٢٢ shows a typical switch and how it works. This is acombination of fan 

and limit controller that combines the functions of a fan controllerand a limit controller in a 

single unit. One sensing element is used forboth controls. 

Combination controllers are wired in much the same way as individual controls. 

These combined controls can be used on line voltage, low voltage, or self-

energizingmillivolt systems. 

Figure ٢٣ shows the fluid-filled type of capillary tube used in a limit switch.The one shown 

in Fig. ٢٢ is the bimetal type that twists as it heats up, causingthe control unit to move. 

These limit switches are placed in the plenum ofthe furnace to control when the fan goes 

on and off; when the plenum hasreached the desired temperature, it turns off the solenoid 

and shuts off the flowof natural gas to the burner. Limit switches of a slightly different 

configurationare also used for electrical strip heaters. They may also be of the low 

voltage(٢٤ volts) or line voltage type. 
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Both manual and automatic controls are available. Automatic controls resetwhen the 

pressure is stabilized in the system. If it is not stabilized, it will againturn the system off 

and keep recycling until it reaches the design pressure. 

 
٢.١٧ Water Tower Controls 

Temperature controls for refrigerating service are designed to maintain adequatehead 

pressure with evaporative condensers and cooling towers. Low refrigeranthead pressure, 

caused by abnormally low cooling water temperature, reducesthe capacity of the 

refrigeration system. 

Two systems of control for mechanical and atmospheric draft towers and 

evaporativecondensers are shown in Figs. ٢٥ and ٢٦. The control opens the contactswhen 

the temperature drops. These contacts are wired in series with the fanmotor. Or they can be 

wired to the pilot of a fan-motor controller. Opening the contactsstops the fan when the 

cooling water temperature falls to a predeterminedminimum value. This value corresponds 

to the minimum head pressure for properoperation. In the control system shown in Fig. ٢٦, 

the contacts close on a temperaturedrop and are wired in series with a normally closed 

motorized valve ora solenoid valve. The contacts open the valve when low cooling 

temperatureoccurs. The cooling water then flows through a low header in the 

atmospherictower. This reduces its cooling effect and the head pressure increases. 
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