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BUILDING SERVICES APRIL 2019 QUESTION PAPER 

ANSWER SCHEME

 

a) 

b)  CEILING FAN

1. Fuse is an electrical safety device that operates to provide 

electrical circuit .Its essential component is a metal wire or strip that melts when too 

much current flows through it, thereby interrupting the current.

2. (a)Potable water: it is one that is safe to drink, pleasant to taste and usable for 

domestic purposes. 

(b) Polluted water: it is one that contains substances which are undesirable or unfit for 

drinking purpose or domestic use.

 

3. Sullage: It is the waste water from bath rooms, kitchens, wash basins etc. which is less 

offensive in nature including storm water.it does not include more offensive and 

nuisance causing faecal matter from lavatories, waste water from ur

and industries. 

4. Vertical transportation: Ex. Lift, elevators, escalators. They are mainly used to carry 

freight vertically and also to transfer people.
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PART B 

1. EARTH LEAKAGE CIRCUIT BREAKER is a device that provides protection 

against earth leakage. These are of two types i.e., the current operated type and the 

voltage operated type. 

Current operated earth leakage type is used when the product of the operating 

current in amperes and the earth loop impedance in ohms does not exceed 40. Where such 

a circuit breaker is used, the consumers earthing terminal is connected to suitable earth 

electrode. In normal conditions when there is no earth leakage the algebraic sum of the 

currents in the three coils of the current transformers is zero, and no current flows through 

the trip coil. In case of any earth leakage, the currents are unbalanced and the trip coils 

are energized and thus the circuit breaker is tripped. 

voltage operated earth leakage type is used when earth loop impedance exceeds 

the values applicable to fuses or excess current circuit breaker or to current operated earth 

leakage circuit breaker. When the voltage between the earth continuity conductor and 

electrode rises to a sufficient value, the trip coil will carry the required current to trip the 

circuit breaker. With such a circuit breaker the earthing lead between the trip coil and the 

earth electrode must be insulated in addition the earth electrode must be placed outside 

the resistance area of any other parallel earths which may exist. 



 

 

2. Advantages of XLPE Cables over Both PVC and All Other Types of Cables

 1 Higher current rating.  

2 Higher short-circuit current rating. 

3. Longer service life.  

4. Can withstand 130 °C (maximum) for short time and is favourable to endure short circuit 

stresses.  

5. It is less sensitive to the setting of network protection. 

6. Because of thermosetting process taking place through cross

increased  

7. Due to chemical cross-linking internal stresses are reduced. Consequently material is less 

sensitive, during manufacture, to the setting of the cooling gradient 

8 The thermal resistivity of cross

material  

9. Low dielectric loss (a significant advantage). 

10. Excellent mechanical features of the insulation improves the protection against external 

effects  

11 The resistance of XLPE to acids, alkalies is outstanding and often compensat

environmental influences. 
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Presently XLPE cables are used extensively for high tension and low tension work even for 

distribution work at 3-phase 415 V industry is using XLPE cables. 

3. CHECK VALVES OR REFLUX VALVES: These are also called "non-return valve". 

They are automatic devices which allow water to flow only in one direction and prevent it 

from flowing in reverse direction. Check valve consists of a flat disc or door hinged the 

crown which fits tightly against the annular valve seat. When there is flow in forward 

direction the disc is lifted about the pivot in horizontal position and thus water passes without 

obstruction. When there is no flow, or if there is reverse flow, the disc automatically falls 

down tightly pressing against valve seat by water pressure and its own weight. In this way it 

does not allow reverse flow. Fig. illustrates the check valve. These valves are installed on the 

delivery side of pumps to prevent the back flow when pump is stopped. Also, these valves are 

located at all points wherever there is a possibility of pollution in the pipeline. 

 

4. Soil pipe (SP): The pipe through which liquid waste including human excreta flows is 

called soil pipe. these pipes are connected to water closets.  

Waste pipe (WP): The pipe carrying liquid waste from kitchens bathrooms wash basin etc. 

which does not contain human excreta is called waste pipe  

Vent pipe (VP): It is a pipe installed to provide ventilation le flow ol air into or from a 

drainage system in order to protect water seal. The ventilating pipe is one which enables the 

foul gases produced in pipes to escape into the atmosphere. 

 



 

 

5. Different Types of Mechanical Ventilation 

There are three types of whole-house mechanical ventilation systems: exhaust-only, supply-

only, and balanced. Each system uses a combination of fans, ducting, dampers and controls, 

and they each have different pros, cons, and costs accompanying them. 

Exhaust-Only Ventilation 
Exhaust-only ventilation tends to consist of a fan, commonly a bath fan, exhausting indoor 
air. Outdoor makeup air is drawn into the house through leaks in the building’s enclosure.  

● Contaminants may be drawn into the house from an attic, garage, crawlspace or wall 
cavity  

● Possible to draw moist outdoor air into the wall cavity that could condense during the 
cooling season and cause moisture problems, particularly in hot and humid climates 

● Can cause or contribute to back-drafting of combustion appliances 
● Lowest installed cost and low operating cost 

Supply-Only Ventilation 

● Supply-only ventilation consists of a fan drawing outdoor air into the house. 
● Indoor air escapes through the building enclosure and exhaust fan ducts. 
● Supply-only can be a dedicated system, or more commonly a central-fan 

integrated (CFI) system.  
● With a CFI system, outdoor air is ducted to the return plenum of an HVAC air 

handler that draws in and distributes the outdoor air. 
● Reduces contaminants entering through the building enclosure 
● Outdoor air is drawn from a single, known location for best air quality 
● Potential to drive moist indoor air into the wall cavity that could condense and 

cause moisture problems during the heating season in colder climates 
● Low installed cost, however for a CFI system, the electronically commutated 

motor may increase the initial cost and operating cost may be higher 

 

Balanced Ventilation 

● Balanced ventilation systems are a combination of exhaust and supply methods 
roughly providing equal indoor exhaust and outdoor supply air flows (e.g. an exhaust 
fan combined with a supply fan or passive inlet vents). 

● A balanced system could include a heat recovery ventilator (HRV) or an energy 
recovery ventilator (ERV). 

● An HRV transfers a portion of the heat between the exhaust air and the fresh air; an 
ERV transfers heat and moisture 

● An HRV or ERV provides the benefits, but limits the drawbacks, of supply-only and 
exhaust-only methods 

● Commonly, an HRV is recommended for dry, cold climates and an ERV is 
recommended for moist, warm climates 

● Highest installed cost for HRV or ERV due to equipment and additional ducting 

 



 

 

6.  Acoustical design of halls  

● The initial sound from the source should be of adequate intensity so that it can be 
heard throughout the hall. 

● For halls of big sizes suitable sound amplification system should be installed.  
● The sound produced should be evenly distributed so that there is o dead spots and 

sound foci. 
● The boundary surface should be so designed that there are no echoes or near echoes.  
● Desired reverberation time should be achieved by proper placement of absorbents on 

wall.  
● The out side noise should be eliminated. 

 

 

 

7. FORMATION OF ECHOES:  

Echoes mainly produced due to the reflection of sound waves (mainly from the surface of 

walls , roofs , ceilings etc. ) coming from the some sources , reaches to the ear , just when 

direct sound wave is already heard and thus there is a repetitions that is nothing but echoes. 

Normally the formation of echoes (happens when the time lag between the two voices or 

sounds is about 1/17 of a second. And the reflecting surfaces are situated at a distance more 

than 15 meter. If the reflected surface is curved with smooth surface this problem usually 

occurs. To minimizes this problem selection of proper geometry of auditorium and surface 

and also use the rough and porous material for the interior surface 

SOUND FOCI .: In case of concave shaped reflecting interior surface or domed ceiling or an 

enclosure, depending upon the curvature of these surfaces, there is possibility of meeting the 

sound rays at appoint called as sound foci and thus it creates the sound of large intensity . 

These spots of unusual loudness is called sound foci. This defect can be minimized by 

providing proper geometrical design. Shape of the interior faces including ceiling and also by 

providing absorbent materials on focusing areas.       

PART C 



 

IIIA) 

 

 

Plate Earthing. This is another common system of earthing. In plate earthing an earthing plate 

either of copper of dimensions 60 cm × 60 cm x 3 mm or of galvanised iron of dimensions 60 

cm x 60 cm x 6 mm is buried into the ground with its face vertical at a depth of not less than 

3 metres ground level. The earth plate is embedded in alternate layers coke and salt for a min 

thicknes of 15 cm. 

III B)  



 

 

 

 

 

IV A)  

 



 

 B) The resistance of earth system depends upon the following factors: 

1. Condition of soil.  

2. Temperature of soil.  

3. Moisture content of soil.  

4. Size and spacing of earth electrodes. 

5. Depth, at which the electrode is embedded. 

6. Material of conductor. 

7. Quality of coal dust and charcoal in the earth electrode

V A) the service reservoirs are necessary for the f

1. To equalize supply and demand over a long period of high supply.

2. To supply water for fire fighting purpose 

3. To supply water during power failure or any breakdown in the system.

4. To equalize fluctuating pressure and thus mai

system. 

5. To make possible the uniform rate of pumping.

1. Underground reservoirs: These are constructed by open excavation and then providing a 

water tight floor at the bottom. The side walls are constructed 

inside plastered with rich mortars. The side walls should be designed with sufficient 
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5. To make possible the uniform rate of pumping. 

1. Underground reservoirs: These are constructed by open excavation and then providing a 

water tight floor at the bottom. The side walls are constructed with masonry or concrete and 
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ntaining uniform pressure in the distribution 

1. Underground reservoirs: These are constructed by open excavation and then providing a 

with masonry or concrete and 

inside plastered with rich mortars. The side walls should be designed with sufficient 



 

dimensions as to withstand earth pressure from outside and water pressure from inside. The 

tanks are provided with roof slabs having man

constructed on highest points. 

2. Ground service reservoir: The reservoirs have R.C.C. roof slabs with man

ventilating pipes. Such reservoirs are used in gravity system of distribution these are 

constructed on the highest points. If the town has more than one high point, number of 

reservoirs may be constructed one at each point serving separate zones of the city. The 

cement concrete floor is sloped toward the wash pipe for cleaning purposes. 

3. Elevated reservoirs : If the topography of the town is not suitable for gravity system of 

distribution, the elevated reservoir is constructed and utilized to supply water to high areas 

The elevated reservoirs may be constructed with steel or R.C.C. Now a days R.C.C. is th

most pop material for this purpose. The reservoirs are rectangular circular or elliptical in plan 

and are erected at a suitable elevation above ground level and supported on towers. Water is 

pumped into these reservoirs and then supplied to customers.

VI A) LAYOUT OF WATER SUPPLY IN A BUILDING

VI B) LAYOUT OF DISTRIBUTION SYSTEMS
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Dead End System 

Ring or Circle System 

Radial System 

VII A) CLASSIFICATION OF SANITARY FITTINGS: 

● Washbasin 

● Sink 

● Bath tub 

● Flushing cistern 

● Water closet  

● urinals 

VII B) 

 

A manhole (alternatively utility hole, cable chamber, maintenance hole, inspection chamber, 
access chamber or sewer hole) is the opening to a confined space such as a large vessel, a 
shaft or a utility vault (often used to house an access point for making connections, 
inspection, valve adjustments or performing maintenance on underground and buried public 
utility and other services including water, sewers, telephone, electricity, storm drains, district 
heating and gas). 

 

VIII A) Dehumidification is the removal of water from the air. 

Dehumidification is the removal of water from the air. Dehumidification equipment will take 



 

 

the ambient air and will "treat" it before it is exhausted into the enclosure. The addition of 

heat to the air will merely reduce the relative humidity - it will not remove water from the air. 

Therefore, a heater is not a dehumidifier. 

Types of Dehumidification There are currently four industry accepted types of 

dehumidification. 

They are: 1. Compression of the air. This will reduce the absolute moisture content of the air 

but will generally produce a saturated condition at the elevated pressure. Expansion of this 

high pressure air will result in a lower dew point at the lower pressure because of the increase 

in actual volume. This is similar to what one experiences with an air compressor. The 

removal of the condensed water is accomplished by use of water traps and after coolers. 

However, the amount of air treated does not make this a viable alternative for 

dehumidification within the industrial marketplace. 

2. Liquid sorption. The air is passed through sprays of liquid sorbent, such as lithium chloride 

or glycol solution. The sorbent in its active state has a vapor pressure below that of the air 

being dehumidified and thus absorbs moisture from the air stream. The sorbent must be 

continually regenerated by using heat to drive off the absorbed moisture. 

3. Solid sorption (desiccant). This method utilizes either granular beds or fixed desiccant 

structures that are employed in automatic machines through which the air is passed. This 

desiccant also needs to be reactivated by heat to release the previously sorbed moisture to an 

outdoor stream. 

4. Condensation-based (Refrigerant). This type unit, pictured above, chills the air below its 

dew point, causing moisture to form as condensation on the cold surface of the cooling coil 

and thus removes water from the air. 

 

 

VIII B) Natural ventilation is the process of supplying air to and removing air from an 

indoor space without using mechanical systems. It refers to the flow of external air to an 

indoor space as a result of pressure differences arising from natural forces. There are two 

types of natural ventilation occurring in buildings: wind driven ventilation and buoyancy-

driven ventilation. 

Stack effect or chimney effect is the movement of air into and out of buildings, chimneys, 

flue-gas stacks, or other containers, resulting from air buoyancy. Buoyancy occurs due to a 

difference in indoor-to-outdoor air density resulting from temperature and moisture 



 

differences. The result is either a positive or negative buoyancy force. The greater the thermal 

difference and the height of the structure, the greater the buoyancy force, and thus the stack 

effect. 

Mechanical ventilation :A building ventilation system that uses powered fans or blowers to 

provide fresh air to rooms when the natural forces of air pressure and gravity are not enough 

to circulate air through a building. Mechanical ventilation is used to control indoor air 

quality, excess humidity, odors, and contaminants can often be controlled via dilution or 

replacement with outside air. However, in humid climates specialized ventilation systems can 

remove excess moisture from the air. 

 

IX A) 

 

HYDRAULIC LIFT 

• They are supported by a piston at the bottom of the elevator that pushes the elevator 

up. 

• They are used for low-rise applications of 2-8 stories 

• Travel at a max. speed of 150feet per min. 

• The machine room is located at the lowest level. 

• Higher lifting power compared to traction ropes 

• They are not as quick as traction elevators 



 

 

• They produce high amount of heat  

• there may be leakage of oil from the base 

• Cheaper compared to traction 

• Occupy less space 

 

IX B) The main components of lifts are the following  

● The lift car moving on guide rails 

● Machine room with winding machine with electric motor and other memory 

mechanism 

● Suspension ropes (steel wire ropes with factor of safety 12 to 20)  

● Counterweight on pulleys to balance the car with 40 to 50% of maximum live load. 

This is provided usually at the back of the car 

● Buffers for the car in the lift pit floor. Spring buffers are used for low velocity lifts 

and oil buffers for speed in excess of 1.5 metre per second 

● Specially operating landing for entry and exit  

● The passenger capacity of a lift is usually rated assuming the weight of a person as 68 

kg 

● A lift well of suitable size, usually extending up to 1600 to 2600 mm. below the 

bottom landing. 

● Openings of height of 2 metres for entry of people at every floor level. The breadth 

of opening will depend on the width of the lift well and number of passengers to be 

handled. (Hospital lifts, for example, will be wide.) 

● An upper machine room on top of the lift to suit the lift size chosen and according the 

specification of the supplier of the lift. IS 14665, Parts 1 to IV, can be used for their 

design 

 

X A) Fire resistant building materials: EXPLAIN ABOUT  

Bricks    Stones  

timber     Cement concrete 

Steel    Asbestos 

Glass     Plaster 

While planning, designing and construction of building, safety of the occupants is assured to 

the maximum possible extent in the event of outbreak of fire in the building Once the fire 



 

 

starts, it tends to ignore all the combustible materials in the surrounding areas and in case it is 

not checked it may spread to the other parts of the building If the fire is not controlled with in 

the reasonable period, it may lead to the collapse of the entire structure. It is not possible to 

attain a absolute safety from fire but by adopting certain measures it is definetly possible to 

provide reasonable degree safety from fire. Besides making a building with fire resistant 

materials, it is equal important to plan it in such a way that the risk of panic due to smoke and 

hot gas is minimised.  

 

X B)In a fire resistant construction, the maximum use of non-combustible materials should be 

encouraged. All the structural elements such as beams, columns, lintel arches, floors and 

roofs, load bearing walls or partition walls etc. should be constructed in such a way that they 

should continue for the period which may be sufficient for the occupants to escape after the 

outbreak of fire. The following additional points should be kept in view while designing a fire 

resistant structure 1. The load-bearing walls or columns of masonry should be thicker in 

section so that they may successfully act as fire barrier for a considerable time  

2. As for as possible fire resisting material should be used in the construction of Ribbed 

R.C.C. floor/roof and jack arch roof are fire resistant. 

3. Reinforced concrete framed structures should be preferred to steel structures. As steel is 

liable to twist, sag or distort under heavy fire, the metal should be protected by using 

concrete.  

The partition walls should be of fire-resistant material in general. RCC R.B.C. metal lath and 

plaster, asbestos cement boards, hollow concrete or clay tiles a should be covered with metal 

lath and plaster. should be used in the construction of partition walls. In case of wooden 

partitions, with fire resistant mortar  

The load bearing walls as well as non load bearing walls should be plastered  

The ceiling should be directly attached or suspended from the floor joists and it should be 

made fire resistant by fixing asbestos cement boards, fibre boards, metal lath and plaster etc. 

to its frame work.  

Doors and window opening should be kept to a minimum. The doors, windows exposed sides 

should be glazed and fitted with reinforced glass panels  

As far as possible, use metal frames for doors with steel shutters 



 

 

 Due consideration should be made for providing suitable means of escape for the occupants 

of the structure. In single story building, the provision of an accessible window, large enough 

to permit the occupants to get through the opening should be ensured. In case of multi storied 

structures a higher standard of the fire resistance is required. R.C.C. stairs are considered best 

from all considerations. The staircase hall which acts as like vertical shaft connecting the 

various floors, should be surrounded with the enclosure walls made up of the resistive 

materials. The lift halls should also be similarly treated. All the doors or windows of the 

staircase hall or lift well should be preferably be of metal frame with steel shutters. 

In buildings having more than one floor, the number of floor openings should be restricted to 

a minimum. A through vertical opening behaves as a chimney and induces drought and 

causes spreading of fire to different floors  

 As far as possible flat roof should be encouraged. In case, the ceiling roof is Considered 

necessary, the ceiling of the sloped 

 
 

 


