N
u |
= Material  Scionce and Bw,/é(/?zj ServiceS
- L l'ghé/o(j /a(7 ouf
=
~ :
Facdory  Area = 60m x 24m » 8. ()
. F/azorr Area = /4‘ 4‘0/"7Z
I Bef)c/wﬁ = 1~  above Floon levet
| Reflectunce - ceitiny = 03
Walls < -5
!
//7556 = Fluorescent lampS = 1200mmm x 200 mom
I - Recessed lovvre
: - DLOR = S0%
Oubput = 18000 | ymens
Il/ur«)n;.(».’o,., fPiwad S 200 lux  (a workiy /3’6-”(’)
[:jhl' 10655 Faclor = 0-75
Dﬁ' room Taddex
RI=(Lxw) RI =(60x24) RI= 1440
(Hra (1) ( 7(60+ 24)) 588
L= 60m l RI=_ 1440 | RI= 2-44897959182¢7
W - 724 | 7( 84) -
How (8-1):74 | i
RI= 2.4¢
2) * Ué I./l. SA]LI‘OO Fac%or = o '{*5
3) o o of /c.n-;/)S s nred
Vo= ExA VN = 200 x 1440
F x UF « CLF 18000 x 90-45 v o 7¢
E : 200 N = 288000
A= le40 6075
F = 8000
UF= 0-4¢ N = 47-407
LLfF= o.75
N:= 48
+8 ’IGM/JS

——



4)&’ Va/ue of 5
Sewx = 1'S x H_
= IS x 7

= t 05 /')a-)(l'mully) {{qc/:) be('\a.«er- llg)bﬁs 1Q S o

! 1:7') @lﬁ p/A n

24 m
- i elher 3 rowsS of g 7[,.»;./;5
e 4 —»J’ 52 3 =
”— XE-5 332 * ~—y
K 4 * 4’-/ch of 12 la-,ﬁ
%727 f
¥ E.L . ; j I Chose 4x 12 a5 it
| G1ves  Mmor  wolfom  Lyerace
|
N w “ 5 4‘ ~m ? q/’) Arfia n&l P //
Pﬂ{geg .
x A ¥ Foorm  width  24m
24 —<4+4) = lbm
16 =3 = 5.333,,
¥ hY >
roos~ /Oﬂ;,éh GOm
. 60-(4-«!;) T S2m
W >
S2 2 M = 4729
£
Q
& P % S
. N 3 »
b
b N kN Y
| % X *x b
{
’ ¥ ™ 5 X
!
P (‘,‘-ﬁlf x X )r&—ll-n-—s .
f I} )




24000

60000

4000

.

4000

(=4
[=]
zb

4000 g

4000

1200

HE 6333

5333

24000

RKooOoX X R X X X X X

< 4000

RKooX X XX X X X X X

4727 2 4727 %.m 4727 Wm 4727 W—M

#
@

< 4000

RoOX X R XX X X X

4000

-

-

250 @ A4

1



7;'¢«q5""~'<5"oa Coelblicent o Sewnd

wall = 2 0m?
whindow = &byt
SRI widow
SRT  Brik

VO 5
SO .|

1]

o ] . ¥
L&-/fu'}{( overel Sou.

RI = 10~ (log,o(1/7)

T z ‘77&“‘51‘4 .‘5$ipn r '(en -

Bl‘icfj( work (T,

= O Qg4
[4

x(' /T.)
/T,= 10°
T - 10°

T,: O-ocoolo

A

( T."( A;) +‘(TZ. x A >..

reduclion  1ndox
Window (T,)
SRI - ’0"('°,jz,o 1 ))
10 = 10x (/07 ,'o("j / _rl),;

- ’ /
l = /Oxj,o X f-1 i;’)

I/Tz - 10

B=amn -1
T, = 10

, = 010

A ! . A &
N
7:3 = O\mr“lg £ ree Gmi5S an Coetlicsat = ?
T, = Drickwork  Ee=br.Sicn 00000610
A = Bﬁ'ckvqu &P = 35 = 'sz
T "‘J'."’d&u 6(;~’6m'sfon (O?[F:’CE/sf =z O 'o
AZ RV indow @ rea 1 4. ,..,z

Tz (10°¢l6) + (107 » 4+
6 + &

——

20

To® ©-0200005

To= 6 x10% + o4




SRI = 10 x (log,o(2/T))
= 10 x (1o, (1/0-0200005))

10 x (log,o (49-9987 5003))
10 x 1698959147
l6-9849591¢47

16-99 dB




Mark Robinson Assignment 2 - Material Science and Building Services

The implications of frequency and wavelength

The implications of the factors of frequency and wavelength in internal sound
management

To avoid acoustic issues when designing buildings we must understand frequency and wavelength
and what sound is likely to be created within the space.

‘The wavelength of a wave is the distance between a point on one wave and the same point
on the next wave.’

‘The frequency of a wave is the number of waves produced by a source each second.’
(BBC Bitesize, 2020)

The lower the frequency means that there will be fewer waves, as a result each of these waves must
be longer (longer wavelength). A barrier to sound such as a wall must be thicker than the
wavelength in order to absorb the sound effectively. In the case of high frequency sounds such as
human speech this can be done quite easily but for low frequency sounds such as the lowest note on
a piano where the wavelength can be over 12m long (Liutaio Mottola, 2020) this becomes
impossible to do with wall thickness alone.

The type of sound transmission must also be taken into account, sound from a piano will be
airborne sound created from a point in the room. Will there also be impact noise that will need to be
insulated against? Impact noise is the sound that’s transferred through the solid structural elements
themselves, footsteps and doors closing are typical example of this but if the building is used as for
example a dance studio then the impact noise will be more significant.

It’s also important to understand that impact noise can also be from a vibrating source such
as machinery, this sound will be transferred through the structure in the same way as footsteps.
(Designing Buildings Wiki, 2021 a)

The implications of the factors of frequency and wavelength in partition wall
construction technique

In partition wall construction we cannot use wall thickness alone in order to reduce noise, we must
keep the partition wall as thin as possible to maximise floor space while maintaining acoustic
insulation to Building Regulations Part E. To maximise the acoustic insulation properties we must
layer different materials and

air gaps (Designing Buildings g
Wiki, 2021 b).
When sound hits a wall "” ’"cidentSQUnd
a portion of that sound is "'“ 2
absorbed by the material, a Hf‘ g
portion is reflected off the 8 "y T’ansmittedSO
surface and the remainder is efec®® *7 2 LUTTT

transmitted through. By using
designed materials we can
maximise the amount that is

absorbed and lower the Wall
reflected sound and Good Science (n.y) Trfznsm:sston, reflection and.absorpt/on of sound. Avm(ab/e at:

. https.//www.goodscience.com.au/year-9-physics/sound-waves/8-transmission-reflection-
transmitted sound. When and-absorption-of-sound/ (Accessed: 08 Aprif 2021).
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designing acoustic insulation for areas with high noise levels we lower the amount of reflected
sound by having an open porous surface
such as foam, timber slats or fibre.

These materials wouldn’t be
suitable for a standard party wall due to
their porous surface, instead a painted
acoustic plasterboard or a layer of
double plasterboard would be used, the
surface of these boards would be non-
porous and highly reflective to sound
but is standard for this use.

Opposite we have various types
of party wall construction; each would
have different properties of sound

fa) Walltype 1 ) o) Wakl type 2

fo) Walt type 3 {dt Well type 4

absorption for impact and airborne Welsh Government (2010) Approved Document Part E. Available at:

sounds at different wavelengths and https://gov.wales/sites/default/files/publications/2019-05/building-

f . regulations-quidance-part-e-resistance-to-the-passage-of-sound.pdf
TEGUEREIES. (Accessed: 08 April 2021).

The implications of the factors of frequency and wavelength in the Insulation material
choice.

We should look to acoustically insulate all areas of the build appropriately. In order to decide on the
insulating material we must look at the most appropriate insulation for the sound created, how
much space we have and the cost implications. A balance must be struck between these three
factors when deciding on a noise reduction strategy. Often the source of the noise if possible is best
tackled at source, for example vibration dampening on mechanical systems so that they create less
sound to begin with means that less sound insulation will have to be applied to the structure.

Cost is the defining feature for most construction projects, the thinnest and most effective
insulators such as aerogel (Material District, 2016) have a premium cost that is orders of magnitude
more than less effective thicker materials such as rockwool.

Glazing is a key area when it comes to acoustic insulation as it tends to be the thinnest part
of the structure. Preventing unwanted levels of noise in this area is key as the wavelength is almost
always going to be wider than the thickness of the glass. Historically we would have just increased
the thickness of the glass but new technologies such as acoustic PVB laminated glass (Dual Seal
Glass, n.y.) allow us to have the thinner lighter panes of glass while maintaining a level of acoustic
performance.
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