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pre-workshop

A quiz of building physics 
in environmental design

http://people.bath.ac.uk/zw305/ROOM/INTRODUCING%20ROOM.html
https://www.researchgate.net/project/ROOM-a-web-platform-for-interactive-learning-of-building-physics-and-environmental-design
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00about this quiz about you

8 Questions, 4 Pages on the following 4 Topics

solar access (Q1, Q2) daylight access (Q3, Q4)

natural ventilation (Q5, Q6) thermal comfort (Q7, Q8)

On each topic  

1st Question asks you to list the                     
information that you need, to understand 
this aspect of a room's environment

2nd Question asks you to make a judgement 
on this aspect of the room's environment 
based on the information provided

bright enough?sunlight when 
and where?

Are you or ? 

studying

In which subject: As a:

Years of study: Years in the indusrty:

Are you interested in the topics covered in this quiz?

solar access daylight access

natural ventilation thermal comfort

working

no

a bit

quite

very

no

a bit

quite

very

no

a bit

quite

very

no

a bit

quite

very
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before the questions

You are free to consult any resources to answer the questions, 
but please keep discussion to minimum and give your own answer.
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solar access You are designing a house in bath, a city in the southwest of UK, 
and you are reviewing the solar access of a living-dining room. 

Q1:  In winter and in summer, to tell when in a day and where        
inside the room sunlight can reach, which information do you 
need to know about the city, the site context, and the room? Please 
list them below (separate each information with a comma):

bath

You are deciding the layout of this living-dining room.

Q2:  Use the information on the left, which layout would you 
choose, that would meet the client’s requirements?

northfloor-to-ceiling height = 3.0m

window dimensions:
for all three windows

cill height = 0.8m

window width = 2m

window height = 1.5m

client’s requirements:
have sun near the sofa in morning / 
noon, including winter

have sun over the dining area in 
lunch time / afternoon, all year

no / low direct sun near office table

layout 1: layout 2: layout 3:

How confident you are: 1 - low 2 - 3 - 4 - 5 - high 

Please briefly explaine your choice:

45º

layout 1 layout 2 layout 3

6m

4.5
m
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02daylight access You are reviewing the daylight access of a study room on the first 
floor of the same house in bath, UK. 

Q3:  On a typical overcast day, knowing how bright it is under the 
sky in an open field, which characters and properties of the site 
context, the room, and its elements do you need, to tell how bright 
it is inside the room? Please list them below (separate with comma):

You are checking if the study room is generally bright enough with 
only daylight on a typical overcast day.

Q4:  Use the information on the left, would you expect the study 
room to be bright enough?

bright enough: not bright enough:

How confident you are: 1 - low 2 - 3 - 4 - 5 - high 

Please briefly explaine your choice:

overcast

open  field

illuminance under the sky                      
on a typical overcast day = 4000lux

average illuminance needed in the study 
room to make it bright enough = 200lux

the average daylight factor needed to 
achieve 200lux in the study room on a 
typical overcast day = 5%

floor-to-ceiling height = 3.0m

window parameters:
for all three windows

cill height = 0.8m

window width = 1.2m

window height = 1.2m

double-glazed

light transmittance = 0.7

interior finishes:
painted wall reflectance = 0.6

birch floor reflectance = 0.5

painted ceiling reflectance = 0.8

a light meter

for all windows

obstruction 
angle = 30º 

4.5
m

3.5m
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03natural ventilation The house is ventilated naturally, and you are checking if the   
openings you provided for the living-dining room are suitable. 

Q5:  In winter, the occupants keep most windows shut and only 
open one side window to get fresh air. which information do you 
need about the room and the occupants to estimate how much 
fresh air they need? Please list them below and briefly describe how 
you would estimate the amount of fresh air they need in one hour:

On the warm days in summer, they open all openable windows to 
make the room cooler. 

Q6:  Use the information on the left, would you expect the          
ventilation to be sufficient to dissipate the heat from the room?

sufficient: not sufficient:

How confident you are: 1 - low 2 - 3 - 4 - 5 - high 

Please briefly explaine your choice:

5 - 10 ºC

18 - 24 ºC

two occupants

sheltered 
from wind

26ºC

24ºC
wind = 0.2m/s

volume of the room = 81m3

opening parameters:
lower window openable area = 1m2

higher window openable area = 1.5m2

stack height between the openings = 0.75m

discharge coefficient of openings = 0.65

heat to be dissipated:
from the occupants = 150W (75W x 2)

from the equipment and lighting = 150W

from the sun = 200W

total amount of heat = 500W

ventilation relies 
on buoyancy / 

stack effect

ventilation flow    
needed to dissipate the 
total amount of heat

= 9.4 ach = 211.5l/s

can the openings 
achieve the needed 
ventilation flow?
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04thermal comfort You are investigating the thermal comfort of the occupants in the 
study room during the warm summer days of UK. 

Q7:  Knowing the indoor air temperature and what kind of activity 
the occupants undertake in the room, to tell how comfortable they 
would be with the clothes they currently wear, which other
information about the indoor environment do you need to know? 
Please list them below:

You are checking if the solar shading and ventilation applied for 
dealing with overheating are effective.

Q8:  Use the information on the left, would you expect the
occupants to feel comfortable?

comfortable:

How confident you are: 1 - low 2 - 3 - 4 - 5 - high 

Please briefly explaine your choice:

still too warm:

m
o

r
e to

 sa
y? 

l ight work in seats
metabolic level  = 1.2met

light clothing
clothing insulation  = 0.6clo

24ºC

26ºC

air speed
 = 0.1m/s

30ºCaverage
surface

26ºC

air speed
 = 0.3m/s

27ºCaverage
surface

Interior 
surfaces of 

the room 
warm up less 
due to solar 

shading 

solar shading  and ventilation applied - comfortable?

no solar shading  and low air movement - overheating

relative humidity
= 50%

relative humidity
= 50%

indoor air 
movement 

increases due 
to improved
ventilation 

low indoor air 
movement 

due to lack of 
openable
 windows

Interior 
surfaces of the 
room warm up 

due to incoming 
solar radiation 

pmv = 1.12  ppd = 31.4%

pmv < 0.5  ppd < 10% is considered comfortable
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Any questions?

we want to hear your say

Any thoughts to share?

Any other feedbacks?

icons used in the quiz

made by freepik

made by epiccoders

made by hanna

from flaticon licensed by creative commons by 3.0

made by ocha

http://www.freepik.com
https://www.flaticon.com/authors/epiccoders
https://www.flaticon.com/authors/hanan
https://www.flaticon.com/
http://creativecommons.org/licenses/by/3.0/
https://www.flaticon.com/authors/ocha
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