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Construction of a Tungsten GLS Light Bulb. Incandescent lamps produce light as a result of the heating effect of an electrical current flowing through a filament wire. ... Right is illustrated a standard type of general lighting service (GLS) incandescent lamp with a coiled coil tungsten filament (A).
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Pure tungsten has some amazing properties including the highest melting point (3695 K), lowest vapor pressure, and greatest tensile strength out of all the metals.Because of these properties it is the most commonly used material for light bulb filaments.

P87Q3

Matching the sensitivity of the film to the color temperature of the light source is one way to balance color. If tungsten film is used indoors with incandescent lamps, the yellowish-orange light of the tungsten incandescent lamps will appear as white (3200 K) in the photograph.

P87Q4

The 100 W GLS lamp will last on average for 1000 hours use, whereas a 20 W CFL might have a rated life of 12 000 hours. However, the life of CFLs has not been standardised, and lamps are available with lives from 5000 to 15 000 hours

P87Q5
Instead it is a hybrid, showing the color temperatures of light sources most commonly encountered in professional imaging. In our scale, tungsten-halogen has a color temperature of 3200°K. Household fluorescents are accepted to be around 4500°K, depending on the lamp

How hot is the filament of a light bulb?

In a "standard" 75 or 100 watt 120 volt bulb, the filament temperature is roughly 2550 degrees Celsius, or roughly 4600 degrees Fahrenheit. At high temperatures like this, the thermal radiation from the filament includes a significant amount of visible light.
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Specifications: 

Hindalco's lamp cap stock combines strength and high formability with high resistance to softening in vitriting. Manufactured at modern and well-equipped mills, it can be rolled to very fine tolerances, allowing more caps per tonne of coil and enabling uninterrupted operations of high-speed forming presses.

	Dimensions

	Parameter
	Stock for bulb caps
	Stock for Tube caps

	
	Range 
	Tolerance
	Range
	Tolerance 

	Thickness (mm) 
	 0.25 — 0.40
	  +/-0.02
	  0.30 — 0.40
	  +/-0.02

	Width (mm) 
	  50 — 500
	  +/-0.30
	  50 — 500
	  +/-0.30

	Coil I.D (mm) 
	  without core 203
	-
	  without core 203
	 -

	Coil density (kg/mm) 
	  1.80 max
	-
	  1.8 max
	-


	Mechanical properties

	Type 
	Alloy (AA) 
	Temper
	UTS (mpa)
	%E (min)
(50 mm gauge length) 

	
	
	
	Min 
	Max 
	

	Stock for
bulb caps 
	L8S*
	O
	170
	205
	13

	
	3004
	O
	150
	200
	13

	
	5251
	O
	165
	210
	13

	Stock for
tube caps 
	8011
	H14
	125
	160
	1

	
	
	H16
	150
	180
	1

	*L8S is a Hindalco innovation


	Chemical composition

	Alloy (%) 
	Stock for bulb caps 
	Stock for tube caps 

	
	L8S 
	AA 3004 
	AA 5251 
	AA 8011

	Fe 
	0.70
	0.70
	0.50
	0.60 — 1.00

	Si 
	0.30
	0.30
	0.40
	0.50 — 0.90

	Mg 
	1.20 — 1.60
	0.80 — 1.30
	1.80 — 2.40
	0.05

	Mn 
	0.80 — 1.30
	1.00 — 1.50
	0.10 — 0.50
	0.20

	Cu 
	0.10
	0.25
	0.15
	0.10

	Zn 
	0.25
	0.25
	0.15
	0.10

	Ti 
	-
	-
	0.15
	0.08

	Cr 
	0.25
	-
	0.15
	0.05

	Each (Others) 
	0.05
	0.05
	0.05
	0.05

	Total (Others) 
	-
	0.15
	0.15
	0.15

	Al 
	Remainder
	Remainder
	Remainder
	Remainder


Surface quality
Surface has a corrosion resistant oil coating.

Applicable standards
ASTM - B - 209M, Aluminium association — aluminium standards and data, Hindalco manufacturing limits (as applicable).

L8S is a Hindalco innovation.
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1. No explosive mixture can form in the tank.

2. Reduce corrosion

P87Q9
Edison screw (ES) is a standard socket for light bulbs in North America. It was developed by Thomas Edison and was licensed in 1909 under General Electric's Mazda trademark. Normally, the bulbs have right-hand threaded metal bases (caps) which screw into matching threaded sockets (lamp holders). For bulbs powered by AC current, the thread is connected to neutral and the contact on the bottom tip of the base is connected to the "hot" phase. 

In North America and continental Europe, Edison screws displaced other socket types for general lighting. In the early days of electrification, Edison screws were the only standard connector, and appliances other than light bulbs were connected to AC power via lamp sockets. Today Edison screw sockets comply with international standards.[citation needed] 
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History[edit]

Early US incandescent lamp manufacturers used several different and incompatible bases. The Thomson-Houston Electric Company used a threaded stud at the bottom of the socket, and a flat contact ring. The Sawyer-Mann or Westinghouse base used a spring clip acting on grooves in the bulb base, and a contact stud at the bottom of the lamp. By about 1908, the Edison base was most common in the US, with the others falling out of use.[1] 

In response to Edison's patent, Reginald Fessenden invented the bi-pin connector for the 1893 World's Fair. Other lamp bases include the bayonet mount and wedge base. 

Types[edit]




Three-way E26d light socket




E26 Edison screw to NEMA 1-15 adapter

Specifications for all lamp mount types are defined in the following American National Standards Institute (ANSI) and International Electrotechnical Commission (IEC) publications: 

· Lamp Caps — ANSI C81.61 and IEC 60061-1

· Lamp Holders — ANSI C81.62 and IEC 60061-2

· Gauges (to ensure interchangeability) — ANSI C81.63 and IEC 60061-3

· Guidelines for Electrical Lamp Bases, Lampholders and Gauges — ANSI C81.64 and IEC 60061-4

Generally, the two standards are harmonized, although several types of screw mount are still defined in only one standard. 

In the designation "Exx", "E" stands for "Edison" and "xx" indicates the diameter in millimeters as measured across the peaks of the thread on the base (male), e.g., E12 has a diameter of 12 mm. This is distinct from the glass envelope (bulb) diameter, which in the U.S. is given in eighths of an inch, e.g., A19, MR16, T12.[2] 

There are four commonly used thread size groups for mains supply lamps: 

1. Candelabra: E12 North America, E11 in Europe

2. Intermediate: E17 North America, E14 (Small ES, SES) in Europe

3. Medium or standard: E26 (MES) in North America, E27 (ES) in Europe

4. Mogul: E39 North America, E40 (Goliath ES) in Europe.

The E26 and E27 are usually mechanically interchangeable, as are the E39 and E40, because their screw threads are similar enough in dimension. However, because they are designed for different voltage specifications (specifically clearance distances between live and neutral contacts to prevent arcing and short circuits), electrical safety risks may increase if there is a mismatch between the bulb's screw base and lampholder.[3] E11 and E12 are not interchangeable. Other semi-standard screw thread sizes are available for certain specific applications.[4] 

The large E39 "Mogul" and E40 "Goliath" base are used on street lights, and high-wattage lamps (such as a 100-/200-/300-watt three-way) and many high-intensity discharge lamps . In areas following the U.S. National Electrical Code, general-use lamps over 300 W cannot use an E26 base and must instead use the E39 base, 300 W lamps may use either base.[citation needed] Medium Edison screw (MES) bulbs for 12 V are also produced for recreational vehicles. Large outdoor Christmas lights use Intermediate base,as do some desk lamps and many microwave ovens.[citation needed] Previously, emergency exit signs also tended to use the intermediate base,[citation needed] but U.S. and Canadian rules now require long-life and energy-efficient LED lamps, which can be purchased inside a conventional Edison base bulb as a retrofit. A medium screw base should not carry more than 25 amperes current; this may limit the practical rating of low voltage lamps.[5] 

E29 "Admedium" bases are used for special applications, for example UV spotlight lamps in magnetic crack detection machines.[citation needed] 

In countries that use 220–240 volts AC domestic power, standard-size E27 and small E14 are the most common screw-mount sizes and are prevalent throughout continental Europe[a] and China.[6] 

In 120-volt North America, 100-volt Japan and Taiwan, the standard size for general-purpose lamps is E26.[7]

 HYPERLINK "https://en.wikipedia.org/wiki/Edison_screw" \l "cite_note-9" [8] 

E12 is typically used for candelabra fixtures. E17 is also sometimes used, especially in small table lamps and novelty lighting, and occasionally the lights on newer ceiling fans. Christmas lights use various base sizes E17 for C9 bulbs, E12 for C7 bulbs, E10 for decades-old series-wired C6 bulb sets in the U.S., and an entirely different wedge base for T1¾ mini lights. For a short time early on, these mini lights were manufactured using E5 screw bases. 

A tiny E5 or E5.5 size is used only for extra-low voltages, such as in interior illumination for model buildings, and model vehicles such as model trains. These are often called "pea bulbs" if they are globe-shaped, but they commonly look like mini Christmas bulbs, or large "grain-of-wheat" bulbs. E10 bulbs are common on battery-powered flashlights, as are bayonet mounts (although those are usually held in with a circular flange located where the base meets the glass envelope of the bulb). The E11 base is sometimes used for 50/75/100-watt halogen lights in North America, where it is called the "mini-can", and tighter threads are used to keep them out of E12-base nightlights and other places where they could start a fire.[citation needed] 

There are also adapters between screw sizes, and for adapting to or from bayonet caps. A socket extender makes the bulb stick out further, such as to accommodate a compact fluorescent lamp that doesn't fit in a recessed lighting fixture. 

Most Edison screws have right-hand threads (lamp is turned clockwise to tighten), but left-hand threaded screws are sometimes used, usually for a non-standard voltage or wattage bulb. This prevents the use of an incorrect bulb, which could cause damage.[9] Public locations such as railway trains and the New York City Subway have used light bulbs with left-hand threads to discourage theft of the bulbs for use in regular light fixtures.[10]

 HYPERLINK "https://en.wikipedia.org/wiki/Edison_screw" \l "cite_note-12" [11] 

Other uses[edit]




A 1909 toaster with Edison plug

The Edison screw socket was used as an outlet (such as for toasters) when mains electricity was still mainly used for lighting, and before wall outlets became common. 

In North America, fuses were used in buildings wired before 1960. These Edison base fuses would screw into a fuse socket similar to Edison-base incandescent lamps. 

Some adapters for wall outlets use an Edison screw, allowing a light socket to become an ungrounded electrical outlet (such as to install Christmas lights temporarily via a porch light), or to make a pull-chain switch with two outlets, or to split it for two lamps. Another adapter can make a wall outlet into a lamp holder (lamp socket). 

Various other accessories have been made, including a smoke detector that recharges over a few hours and lasts for a few days or weeks thereafter, and still allows the attached lamp to operate normally. There have also been electronics that stick onto the end of the screw base and allow the attached lamp to flash, for example, to attract the attention of arriving guests or emergency vehicles; others function as a dimmer or timer, or dim gradually in a child's bedroom in the evening. 

Some thermionic valves vacuum tubes, such as certain rectifiers, use an Edison screw base. 

Fittings[edit]




From left to right: E27, E14, and E10 bulbs

	Designation 
	Base major diameter (thread external) 
	Name 
	Application 
	IEC 60061-1 standard sheet 

	E5 
	5 mm 
	Lilliput Edison Screw (LES) 
	Indicator lights, decorative lights 
	7004-25[12] 

	E10 
	10 mm 
	Miniature Edison Screw (MES) 
	Flashlights, bicycle lights 
	7004-22 

	E11 
	11 mm 
	Mini-Candelabra Edison Screw (mini-can) 
	120 V halogen mini-candelabra 
	(7004-06-1) 

	E12 
	12 mm 
	Candelabra Edison Screw (CES), C7 
	120 V candelabra/night lamp 
	7004-28 

	E14 
	14 mm 
	Small Edison Screw (SES) 
	230 V candelabra/chandelier, night lamps, and some pendant lights. 
	7004-23 

	E17 
	17 mm 
	Intermediate Edison Screw (IES), C9 
	120 V appliance / Outdoor Christmas 
	7004-26 

	E26 
	26 mm 
	[Medium] (one-inch) Edison Screw (ES or MES) 
	Standard 120 V lamps 
	7004-21A-2 

	E27 
	27 mm 
	[Medium] Edison Screw (ES) 
	Standard 230 V lamps 
	7004-21 

	E29 
	29 mm 
	[Admedium] Edison Screw (ES) 
	
	

	E39 
	39 mm 
	Single-contact (Mogul- in America) Goliath Edison Screw (GES) 
	120 V 250+ W industrial 
	7004-24-A1 

	E40 
	40 mm 
	(Mogul) Goliath Edison Screw (GES) 
	230 V 250+ W industrial 
	7004-24 


Three-way lamps have a d suffix to indicate double contacts, usually E26d or E27d, or rarely E39d. The second contact is used for the lower-wattage filament of the two inside the lamp. This extra contact is a ring located around the main contact. Unlike bayonet sockets, three-way and regular lamps are interchangeable, although the low filament or low setting doesn’t work if mismatched. 

The small Edison screw has nine threads per inch, or about 2.8mm per thread. 

The medium Edison screw has seven threads per inch, or about 3.6mm per thread. In the U.S., the Energy Independence and Security Act of 2007 requirement for greater energy efficiency only applies to the medium Edison screw, all other being considered "specialty" lamps.[13] 

Diazed fuses DII uses the same E27 thread as standard 230 V lamps, but have a longer body and cannot be screwed into a lamp holder (socket). A lamp base is too short to contact the bottom terminal of a fuse holder. However it's possible (but not useful) to screw a DII fuse holder without a fuse in an E27 lamp holder. 

Screw bases have a number of disadvantages compared to the bayonet fit type:[citation needed][original research?] 

· The metal screw itself forms one of the contacts for the circuit. If the lighting system is not correctly wired, or a lamp is plugged into a non-polarized outlet, the metal screw can become live, presenting an electric shock hazard to anyone attempting to change the lamp.

· It is possible to over-tighten the screw, risking breaking the bulb or separation of the glass envelope from the metal base and leaving the base in the socket, especially when subsequently attempting to unscrew it.

· If the lamp becomes loose in the socket due to vibration or under-tightening, it can lose contact with the center contact and stop working until it is tightened. The bayonet type is resistant to vibration and much less likely to become loose.

· As the metal thread carries current, any arcing can jam the thread.

· Corrosion is more likely to jam a screw thread than a bayonet fixing.

· Screwing in and unscrewing the bulb places more force on the glass envelope.[citation needed]
· When fixing anything with a cable attached, the cable will twist as the screw is turned.
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The luminous efficacy of a typical incandescent bulb is 16 lumens per watt, compared with 60 lm/W for a compact fluorescent bulb or 150 lm/W for some white LED lamps. Some applications of the incandescent bulb (such as heat lamps) deliberately use the heat generated by the filament.
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The domestic lighting is remarkably conservative and has been dominated by unchanged tungsten-filament lamps (GLS) for about 80 years. These same lamps have long been abandoned by industry and commerce for very sound reasons. Lighting of the home is different only in that the burning hours per lamp is much less and typically only a few hundred hours per annum compared with 2500 hours for offices, 4000 hours for street lighting and 8000 hours for 24/7 supermarkets.

Why has the GLS lamp retained its popularity when other light sources use less electricity, last longer and provide cheaper lighting? The most obvious substitution is the compact fluorescent lamp (CFL). Because of its widespread acceptance for commercial lighting the lamp industry saw no strong reason to market the pros and cons of CFLs for domestic lighting. There are many attributes to consider, as can be seen on some packaging (Fig. 1).

Luminous efficacy
A 100 W GLS emits 1370 lm (lumens) which is an efficacy of 13.7 lm/W. A typical 20W CFL emits 1371 lm which is 68.6 lm/W. Using GLS lamps will use about five times as much electricity for the same amount of light.

Lamp life
The 100 W GLS lamp will last on average for 1000 hours use, whereas a 20 W CFL might have a rated life of 12 000 hours. However, the life of CFLs has not been standardised, and lamps are available with lives from 5000 to 15 000 hours. It is therefore essential to check the claimed life when purchasing CFLs.

Through-life costs
The total cost of initial purchase, replacement lamps, cleaning, energy consumed and disposal will normally favour CFLs because electrical consumption is the major cost for lighting. However, where usage is only a few hours per annum the payback period will be longer. The initial capital cost is about or four times that of a GLS lamp. Currently the price of GLS lamps is increasing and subsidised and free CFLs are available, so economic comparisons can only provide a rough guide. However, energy costs are unlikely to fall in the short and medium term so reducing the lighting load will save money.

Size and shape
Most CFLs of equivalent light output are larger than the GLS lamps being replaced. There is a possibility the CFL will not fit or may protrude beyond the shade. The latest versions recently introduced are of the same size. With GLS lamps this is not a problem as the lighting fitting is labelled with the maximum safe wattage, and lamps conform to dimensions in a British Standard. With CFLs there is no guarantee that lamps of the same wattage will be the same size or shape.

There is a multitude of shapes for CFLs with different limbs and spirals, whereas the GLS lamp is a simple spherical shape. This means the GLS lamp is of roughly equal intensity in all directions except for the base. With CFLs, the light emitted is proportional to the projected area in any direction. When selecting a CFL for an existing fitting is important to pick not only the right size but also the right shape.

Colour
Colour is a complex topic, but there are two simple measures in common use. — colour temperature and colour rendering.

Colour temperature describes the colour appearance of the light emitted by the lamp. For full-spectrum lamps like tungsten filament it provides an accurate indication of the spectral composition. A GLS of 2700 K indicates a ‘warm’ colour with a high red content. Fluorescent lamps can be much ‘cooler’ with 5000 K and above, and natural daylight can be more than 10 000 K. The human eye has learnt to contend with changing colour temperatures, partly because logic suggests that the colours of objects are constant. This mental process is similar to the white balance used in modern digital camera and camcorders. Natural light all comes from the same source, and the process can break down when different colour temperatures come together. Colour temperature used for discharge lamps with selective spectra is only an approximation and is termed correlated colour temperature. A consequence is that two lamps from different manufacturers can quote the same colour temperature but will appear different. It is not good practice to mix suppliers of discharge lamps. In contrast GLS from different manufacturers will be indistinguishable.

The other measure of colour is colour rendering, which expresses how accurately the colours of objects will be revealed by a lamp. This characteristic is separate and independent of colour temperature. A general colour rendering index on a scale of 0 to 100 is based upon eight standard colour samples of mid hue and is called CRI or Ra8. The higher the value, the better the colour rendering. Because the calculation of CRI is an average, different lamps may show different colour shifts. If these are of the same magnitude, they will be given the same CRI. Equal CRI does not mean identical colour rendering. For interior lighting a minimum CRI of 80 is given in BS EN 12646-1 ‘Lighting of work places’. GLS lamps have a CRI of 100 because of their full spectrum.

Flicker
Modern CFLs operate at high frequency (about 40 kHz), so there is no discernable flicker. Early CFLs with conventional mains-frequency copper and iron ballasts did flicker, as do GLS lamps. The exceptions are low voltage halogen (12 V) downlights and table lamps, where the heavier filament has sufficient thermal inertia to provide constant light output.

Power factor
Most CFLs are marked with wattage, voltage and current. Fig. 3 illustrates a lamp marked 7 W. However, it is marked with a current of 61 mA and a voltage of 220 to 240 V, suggesting 14.6 W — twice the 7 W. The reason for the discrepancy is that the current and voltage in discharge lamps are out of phase by 60°, so 14.6 VA has to be generated at the power station to enable to lamp to have a useful power consumption of 7 W. The power factor for this lamp is 0.5.

Power factor is not important to the end user as normal metering and tariffs are based on watts, not volt-amps. However, the power station has generated twice the electrical energy consumed, and the distribution system has to carry twice the current. Originally power factor was not considered important for low-wattage lamps as they represented an insignificant proportion of the total load. However, with Government policy encouraging the widespread use of CFLs domestically, power factor is important. There are 25 million homes in the UK with on average 23 fixed lighting points. The number of houses and the number of lighting points per house are both predicted to increase.

Mercury
All fluorescent lamps contain mercury and are classified as hazardous under the Hazardous Waste Regulations 2005, so they can only be disposed of by recycling or at licensed landfill sites. In addition, fluorescent lamps (straight and compact) are included in Waste Electrical & Electronic Equipment Regulations, whereas GLS lamps are exempt. The good news is that modern fluorescent lamps contain less mercury and last longer.

Research in the Netherlands showed that the extra electricity from gas-fired power stations needed by GLS lamps to produce equivalent light output to CFLs emitted more mercury into the air and the ground than is used in the lamps, so GLS lamps are indirectly a greater source of mercury pollution. Coal-fired stations can also emit mercury, the amount varying with the quality of the coal. With our dependency on fossil fuels, the use of electricity is a much greater problem than fluorescent lamps.

Sparkle
Fluorescent lamps are relatively large area and low-brightness light sources and thus cannot create the refractive sparkle for crystal chandeliers. Until LEDs are developed further, clear filament lamps are the only solution. The lamp industry is aware of this and is introducing new tungsten-halogen packages for retrofit, offering equivalent light output but lower wattage (Table 1).
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	Table 1. Where light sources are required to provide ‘sparkle’ halogen lamps provide an energy-efficient alternative to standard filament lamps. This comparison is for lamps from Osram.
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	Table 2. Compact fluorescent lamps are available that can be dimmed. These figures are for the Dial or Switch (DorS) dimming series from Megaman. The energy saving is by comparison with a 100 W GLS lamp.


Dimming
Contrary to widespread reporting, CFLs are available that can operate with conventional wall dimmer. Also there are CFLs with sequential switching to provide four lighting levels (Table 2).

Switching
GLS lamps deliver full output as soon as they are switched on. For CFLs there is a short delay of less than a second, but if the lamp is cold the initial light output is only about 30%. Full light output can take one or two minutes. If a CFL is warm, the light output on switch on is much higher. This is an irritation, as up to 20% of domestic situations require lighting in a room for less than a minute and 50% for less than 11 minutes.

Temperature sensitivity
Filament lamps operate over a wide temperature band and are found in refrigerators and ovens. CFLs are low-pressure lamps; the example in Fig. 1 is typical, with a range of only -10 to 40°C. When the temperature varies from 25°C ambient the light output falls. CFLs may not be as effective outdoors or in compact enclosed lighting fittings.
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	Fig. 2: The spectrum of light from GLS lamps (left) and CFL (right) is very different
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	Fig. 3: Compact fluorescent lamps are marked with their power consumption, current consumption and voltage — from which it can readily be worked out that this lamp has a power factor of about 0.5.


Building Regulations
Part L of the Building Regulations for England and Wales provides recommendations for both new buildings and the refurbishment of existing building services.

Efficient lighting is defined as using lamps with greater than 40 lamp lumens per circuit watt for dwellings and 50 lamp lumens per circuit watt for non-dwellings. For dwellings, at least one in four fixed lighting sockets should be of this type. For non-dwellings, it is the average for the total installed general lighting.

The recommendations for sustainable housing increase the proportion to 75% of the fixed lighting. In addition the lighting should have dedicated sockets that will not allow BC or ES type lamps to be substituted. One advantage is that control gear can be separated from the lamp and does not have to be replaced with every lamp failure.

Stricter enforcement of these recommendations is likely to come with UK implementation of Energy Performance of Buildings Directive (EPBD) and inspection prior to certification.

CFLs are clearly not the same as GLS lamps, so changing light sources requires care.

GLS lamps are familiar to all and are manufactured to internally established standards.
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Do not cover the lamp with paper or fabric, or place it close to flammable objects while lit up. The heated bulb will pose a fire hazard.

[image: image11.png]


Caution

• Do not drop the lamp, expose it to impact with hard objects, handle it with force, or scratch the surface. The broken bulb may cause injuries.

• When replacing the bulb, check the rating (voltage and wattage) and socket base design of the new bulb. Ensure the new bulb in positioned correctly and snap it firmly into the socket. A loosely fitted bulb may come out of the socket, or overheat.

• Do not touch the bulb with your bare hands and avoid direct contact with the skin while the lamp is lit up or just after turning it off. The hot bulb may cause burns.

• Before replacing the bulb, turn off the lamp, and let the bulb cool down. The hot bulb may cause burns.

• After replacing the bulb, check to ensure no portion of the light fixtures or electric cord is touching the bulb. If this occurs, the heated fixtures or cord may cause a fire.

• Dispose of the used bulb on an as•is basis. If the bulb is shattered, the broken pieces of glass may cause injuries.

• Keep the bulb out of reach of infants and small children. They may swallow it.

Notes in use and design

• Double check the rating (voltage and wattage) of the lamp for applications other than in-vehicle use.

• Never paint the lamp.

• Avoid handling the lamp together with water or oil, or with dirty hands or contaminated gloves.

• Take sufficient consideration of the conditions of use when designing the lighting equipment. The performance will be significantly dependent on the operation status.

• Design the lighting equipment so that the components are not splashed with water, and free from condensation.

