1. What is the minimum distance from the front of a 100 watt, incandescent spot lamp
that a paper poster be placed? _____________ AS/NZS3000 reference __________
0.6m  Table 4.2
[image: ]
2. What is the minimum clearance required above a halogen down light in the ceiling?
_____________________________________ AS/NZS3000 reference __________
100mm
Fig 4.9
State the maximum temperature of the plastic case of an electric power tool.
_____________________________________ AS/NZS3000 reference __________
65deg C  Table 4.1
[image: ]

4.2.2.5 Electrical equipment enclosures
The materials of enclosures of electrical equipment shall withstand the
highest temperature likely to be produced by the electrical equipment.
Flammable or readily combustible materials shall not be used for the
construction of enclosures.

List the 2 requirements of luminaires supported by a ceiling panel in a suspended
Ceiling

4.5.2.4 Suspended ceilings
Luminaires that are supported by a ceiling panel shall not—
(a) present a mechanical loading that exceeds the capacity of the ceiling
panel; and
(b) operate at a temperature that would cause deformation, discolouration
or other forms of deterioration of the ceiling panel

5. What is the maximum kilowatt rating of an appliance supplied from a 10A socket
outlet?
___________________________________________________________________
10A x 240V = 2.4 KW

6. What is the danger of bridging out a thermal cut out or removing a pressure relief
valve on a water heater?
Over temperature/ pressure/ explosion/ fire risk
‘
7. An appliance has two 1.5 kilowatt elements controlled be three heat switching.
Calculate and state the power in the load for each switch position.

Connection
‘
Series, current will be half 0.75KW

Only one 1.5KW

Both parallel   3 Kw

8.State the main difference between a simmerstat and a thermostat.

Simmerstat vs thermostat
A 'Thermostat' control cycles the heating element to hold a specific temperature UP TO 320oc and only enough heat is fed to the plate to maintain this set temperature. ... A 'Simmerstat' control (or energy regulator) adjusts the heat from zero to maximum on a scale of 0 to 10.

What type of control for water temperature may be used for (a) instantaneous
water heaters and (b) storage water heaters.

Instantaneous water heaters

· Fully electronic closed-loop control with 4i technology (type DHE)
· Electronic closed-loop control with 3i technology (type DEL, DHB-E)
· Electronic open-loop control with 2i technology (type DHB ST, HDB-E)

storage water heaters
Most electric water heaters use electric resistance elements to heat the water in the storage tank using two electric resistance elements, which are located at the bottom and top of the storage tank. Each element is controlled by an independent thermostat. In two element tanks the lower element provides recovery from standby losses and the upper element provides heating during periods of large hot water use. Some resistance water heaters contain only a lower element.[

Silicon Controlled Rectifier (SCR) is also known as a?
_____________________________________________________________
Thyristor

List the 3 methods in which SCR’s can deliver electrical power to heaters;


The SCR control can deliver electrical power to heaters in several ways: phase angle fired, zero voltage
[bookmark: _GoBack]switched and on/off control.
TEMPERATURE AND POWER CONTROLS FOR INDUSTRIAL ELECTRIC HEATING
A control system is an essential part of every industrial heating system. Whereas some applications may require a control system more than others, it is important to ensure that all process heating systems have a proper control panel. A process control enhances the performance of a thermal system and helps to extend the life of an electric heater. There are different types of controls used in industrial thermal systems. These controls vary in accuracy and performance.
Temperature control 
The PID controls and the bulb-and-capillary thermostats are the most common types of temperature controls used in industrial electric heating systems.
 
PID temperature controls
A PID is a three-mode controller that integrates proportional, integral, and derivative actions to provide stable and accurate temperature control. Its integral and derivative actions make it a suitable choice for complex thermal systems. This temperature controller can accept an input from a variety of sensors including resistance temperature detectors (RTDs) and thermocouples. It outputs a voltage that can be used to control a variety of devices including electromechanical contractors and mercury displacement relays (MDRs). Refer to some of these temperature control panels.
 
Bulb-and-capillary thermostats
A bulb-and capillary thermostat is an easy to operate temperature control system that is suitable for applications that don’t require high-accuracy control. As temperature rises, it causes the fluid to expand. The expanding fluid turns the switch off as the temperature approaches the desired temperature set by the operator. As the fluid in the capillary cools, the switch turns on and provides a control voltage to a mercury displacement relay (MDR) or an electromechanical relay.
[image: digital control panel]
 
Power controls
The following are the most common power switching devices used in process heating systems: electromechanical relays, mercury displacement relays, solid-state relays, and SCR power controls.
 
Electromechanical relays
Electromechanical relays have low accuracy, limited life, and generate a significant amount of electrical noise. For best performance, the minimum cycle time should be 30 seconds. The temperature control provides a control voltage that causes the contacts to come together. This completes the circuit and the heater is supplied with voltage. An electromechanical relay subjects a heater to thermal shock resulting in shortened life.
 
Mercury displacement relays (MDRs)
An MDR operates like an electromechanical relay except that it uses mercury as the contact element. This control panel offers a cycle time of 5 seconds and it is therefore faster than an electromechanical relay. An MDR generates heat and electrical noise but offers a longer relay and heater life as compared to an electromechanical relay. Environmental regulations discourage use of MDRs in industrial processes.
 
Solid-state relays (SSRs)
Solid-state relays have good accuracy but they generate considerable amounts of heat. For best performance, these control devices should be used in vented electrical enclosures. With a cycle time of 1 second, solid-state relays find many applications in process heating systems that demand high accuracy. In addition, a solid-state relay generates minimum noise and it helps to lengthen the life of an electric heater.
 
Silicon controlled rectifier (SCR) power controllers
An SCR power control panel offers many advantages including extended heater life, reduced maintenance costs, and precise control of the thermal process. An SCR power control can cycle as fast as 8ms. When used properly, this control device can cycle on and off for up to 1,000,000,000 times. This means that an SCR power controller can provide reliable service for many years. This control panel generates heat and higher current units should have a cooling mechanism. Just like solid-state relays, SCR power controls produce little electrical noise.
 
Wattco offers top of the line digital, temperature control panels designed to fit your needs. For more information. refer to some of our case studies on digital control panels, or contact our experts today to discover more ways our electric heating products can benefit your business.
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TABLE 4.2

MINIMUM DISTANCE BETWEEN
LAMP AND ILLUMINATED
FLAMMABLE MATERIALS

Minimum distance

w m
<100 06
>100 300 10

>300
4.5.2.3 Recessed luminaires
4.5.2.3.1 General requirements

(a) Recessed luminaires and their auxiliary equipment shall be installed in
a manner designed to prevent—

() excessive temperature rise of the luminaire and auxiliary
equipment; and

(i)  the risk of fire from ignition of combustible materials.

(b) The requirement in (a) shall be satisfied by one of the following
methods:

() The installation of a luminaire designed and certified by the
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Exceptions.

1 This requirement need not apply to electrical equipment that complies
with a limiting temperature specified in an appropriate Standard.

2 This requirement does not apply to items such as lamps.

TABLE 4.1

TEMPERATURE LIMITS IN NORMAL SERVICE
FOR PARTS OF ELECTRICAL EQUIPMENT WITHIN ARM’S REACH

Material of accesst Maximum
Accessible part surface 'Emp_e(l:ﬂllre

Hand-held means of operation Metallic 55

Non-metallic 65
Parts intended to be touched but not WMetallic 70
hand-held Non-metallic 80
Parts that need not be touched for normal WMetallic 80
operation Non-metallic 20

4.3 CONNECTION OF ELECTRICAL EQUIPMENT
4.3.1 General

Electrical equipment may be connected to the installation wiring by one of
the methods detailed in Clauses 4.3.2 to 4.3.5.

5]

- X

@ signin

[ ExportPDF  ~

Adobe Export PDF L)

Convert PDF Files to Word
or Excel Online

Select PDF File

AS3000-2018.pdf X

Comnvertto

Microsoft Word (docx) v

Document Language:
English (US) Change

Y CreatePDF v





