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[image: image19.png](a) Calculate the *U' value of a cavity wall which has a 100 mm facing brick
outer skin, a 100 mm cavity partially filled with 35 mm thick urethane
insulation boards and a 100 mm aerated concrete block inner leaf. The wall
is finished internally with lightweight plaster 15 mm thick.

Use the following data:

Facing brick Conductivity 1.400 Wim“C
Aerated concrete block Conductivity 0.220 W/m°C
External surface resistance Resistance  0.053 m*C/W
Internal surface resistance: Resistance  0.123m*°C/W
Cavity resistance Resistance  0.176m**C/W
Lightweight plaster Conductivity 0,160 Wim*C
Urethane boards Conductivity 0.033 Wim°C

(b)  What will be the effect on the'U’ value of the wall if the urethane insulation board is
removed and the cavity is completely filled with blown fibre insulation having a
Resistivity of 35.714m°C/W?
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Using the following data, caleulate the U-value for the external wall of a house. built in the 19705

External plaster thickness 16 mm
Block outer leaf thickness 100 mm
Cavity (un-insulated) width 100 mm
Block inner leaf thickness 100 mm
Internal plaster thickness 13 mm

Thermal data of external wall :

(b)

(©)

Conductivity of plaster (k) 0430 Wm
Conductivity of blockwork (k) 1440 W/m
Resistance of external surface (R)  0.048 m’

Resistance of cavity ®) 0170 m*°C

Resistance of internal surface ®)  0.122m*°

sulated

Using the following data, caleulate the cost of the heat lost annually through the un
external wall:

Area of external wall 145 m?

Average internal temperature 18 °C

Average external temperature 5°C

U-value of wall as caleulated at (a) above

Heating period 10 hours per day for 42 weeks per annum
Costof oil 68 cent per litre

Calorific value of oil 37350 Kj per litre

1000 Watts = 1kj per second.

Itis proposed to insulate the external walls of the house to improve their U-value.
Using notes and freehand sketches, show one method of insulating the external walls to meet the
requirements of the current Building Regulations.
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[image: image9.png]he total roof surface

An extension to a dwelling house has a conerete flat roof with an asphalt finish.
is 16m* in area.
The roof is constructed to the following specification:

() Conerete flat roof slab: ‘Thickness 175mm
(i) Conerete sereed: ‘Thickness 60mm
(ifi)  Layer of asphalt; “Thickness 20mm
(iv)  Internal plaster to roof slab:  Thickness 15mm

Thermal data of roof:

Resistivity of asphalt 1250 m °C/W
Resistivity of concrete screed 0.710 m °C/W
Resistivity of concrete roof slab 0.690 m °C/W
Resistivity of the plaster 2170 m_*C/W
Resistance of the internal surface  (R) 0.104  m?°C/W
Resistance of the external surface (R) 0.413 m*°C/W
External temperature 1ne=c

Internal temperature 21°C

(a)  Calculate the U-value of the roof structure and the overall heat loss through the roof.

(b)  Outline two design considerations that must be taken into account in the design of a roof for a
domestic dwelling and describe. with the aid of notes and frechand sketches. the design detailing
for each consideration outlined.
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[image: image15.png]The eternal wall of a fimber framed house has the following specification:

External Plaster thickness 15 mm
Block outer leaf thickness 100 mm
Timber stud inner leaf thickness 125 mm
Urethane board insulation:  thickness 100 mm
Plasterhoard: thickness 12.5 mm

Thermal data of outer leaf

Resistance of the external surface  (R) - 0.048 m °C
Resistivity of the external plaster (1)

Conductivity of block () 1320 Wim
Thermal data of inner leaf :
Conductivity of urethane board (k) 0.023 W/m
Conductivity of plasterboard (k) 0160 Wim

@

)

©

Resistance of the intermal surface  (R)

Resistance of the cavity (R)

Ignore the timber studs of inner leaf

Caleulate the U-value of the wall

2170 m °C

W

Caleulate the annual cost of the heat loss through the external wall of the timber framed house

outlined above, using the following data:

Total external wall area 125w
Average intemal temperature: 18°C
stemal temperature 6°C
U-value of wall: as caleulated at (a) above
Heating period: 12 hours per day for 40 weeks per annum
Calorific value of oil 37350 kj per litre
Cost of heating oil 65 cent per litre
1000 Watts 1K per second.

Show, with the sid of notes and frechand sketches, a des
reaching the insulation material from inside the building.

detail which will prevent moisture
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[image: image10.png]L5 A dwelling house built in the 1970's has external walls with uninsulated cavities. The owner has
decided to insulate the walls of the house. The external walls have the followi ng specification:

Outer leaf:  100mm brick:
Cavity: 75mm — without insulation;
Inner leaf:  100mm concrete block with 16mm plaster finish.

Thermal data of wall:
Conductivity of brickwark () 1320 Wim°C
Condustivity of blockwork (k) 1440 Wim°C
Conductivity of plaster k) 0430 Wme°C

Resistance of the external surface  (R) 0,048 m’ °C/W
Resistance of the intemal surface  (R) 0.122 m’ °C/W
Resistance of the cavity R) 0170 m? CIW.

(a) Calculate the U-value of the wall.
(b)  The owner may choose either of the following methods to increase the insulation properties of
the walls:

(i) filling the cavity with urea formaldehyde foam or
(i) fixing insulated plasterboard shecting to the inside wall surfaces. The insulated sheeting
consists of 50mm rigid urethane and 12.5mm plasterboard,

Calculate the U-value for each of the above options given the following thermal data:

Conductivity of urea formaldehyde foam (k) 0.040 W/m °C
Conductivity of figid urethane (k) 0.023 Wim °C
Conduetivity of plasterboard (k) 0.160 W/m °C

ey Evaluate both methods of insulation listed at (b) above, recommend a preferred method and give
two reasons to support your recommendation.
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[image: image16.png]The roof of a domestic dwelling house built in the 1970°s is insulated with a 100mm glass fibre quilt
placed between the ceiling joists. It has been decided to increase the level of insulation in the roof to
achieve a U-value of 0.16 W/m™°C

This U value may b

hieved by either.

(i) increasing the thickness of glass fibre or
(i) using urethane board.

Thermal data:

(a)

(b)

(¢)

U-value of the existing roof 035
Conductivity of glass fibre quilt ® 004
Conductivity of urethane board k) 0.0

Calculate the thickness of the (i) glass fibre quilt and (ii) urethane board required
to achieve the U-value of 0.16 W/m?°C

Evaluate both methods of insulation listed at (i) and (ii) above.
Based on this evaluation recommend a preferred method of insulation.

Using notes and sketches. show two design details that ensure adequate ventilation of the roof
space is maintained when the additional insulation is put in place.
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[image: image17.png]A house built twenty five years ago has an external cavity wall built to the following specification

Outer Leaf:  100mm conerete block with 19mm cement rendering.
Cavity 100mm uninsulated
Inner Leaf:  100mm conerete block with 16mm plaster finish.

Wall data
Thermal conductivity of the rendering and the plaster is 0.46W/m °C.
Conductivity of the blockwork is 1.44W/m °C

nce of the external surface is 0.055m? °C/W

nce of the internal surface is 0.123m* °C/W

ince of the cavity is 0.18m* °C/W

(a) Calculate the U-value of the wall

(b) A proposed extension to the house is to have external walls of similar construction to the
original. with the addition of expanded polystyrene insulation in the cavity
Caleulate the thickness of insulation needed to achieve the “U-value™ of 0.45W/m? °C. given the
thermal conductivity. (k-value) of expanded polystyrene is 0.033W/m °C

(¢)  Describe in detail. using notes and frechand sketches. two methods that might be employed to
reduce the thermal transmittance coefficient, “U-value™, of the existing walls.




1999

[image: image18.png]d 10 replace the existing 4mm single glazing with double glazed units
with a 12mm air space.

7. Inadwelling house it is propos
The double glazed units consist of two 4mm panes of gla:

(a)  Using the data given below calculate:
(i) The U value of the single glazing
(i) The U value of the double-glazing
Data:

Thickness of Glass 4mm
Conductivity of Glass 1.02 W/m°C
Resistance of 12mm air space 0.17m* °C/W
Internal surface resistance 0.12m

External surface resistance 0.08m? °C/W

(ifi)  Ifthe dwelling house has 20m? window area and the average air temperature difference
across the windows is 8°C. calculate the daily savings in fuel costs resulting from the
installation of double glazing. given the following

Calorific Value of Oil 37350 kj per Litre
Cost of Oil 40p per Litre

(b)  Discuss in detail the merits of installing double glazing in a dwelling house.
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