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DH Network®

Consideration of
Low energy design
principles
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Design for
manufacture (DfM)
which minimizes E,

and E,,; by using
standard, repeatable,
readily available

Design for
Allowance for future structural elements. deconstruction (DfD)
flexibility, including which maximizes E,
connection to future by allowing the
buildings to the North structural elements
and South facades as to be easily unbolted,
per current taken apart and re-
masterplan. used with no or

minor modification.

CUED Masterplan Brief

Lean design which

Visual engineering minimizes E, by
which encourages optimising load
curiosity and exposes allowances and using
practical detailing. load reduction
factors.

Embedded sensors
which increase
awareness of load
spread and utilisation
of structural
elements.
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VERY LOW ENERGY UPGRADABLE

BUILDINGS @ @

Very low energy consumption,
as measured by & composite
metric, accounting for both
energy in use and embodied
energy in construction.

The building will be designed
for easy upgrade, extension, and
modification.
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VERY LOW ENERGY

BUILDINGS

Very low energy consumption,
as measured by a composite
metric, accounting for both
energy in use and embodied
energy in construction.
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LIFETIME

ENERGY
ASSESSMENT

MINIMISING WHOLE LIFE ENERGY WITHIN A
COST CONSCIOUS FRAMEWORK




B ENERGY COST METRIC - INTEGRATED ENERGY DESIGN I o7 '\ vicripc: I

ENERGY

COST
METRIC

MINIMISING WHOLE LIFE ENERGY WITHIN A
COST CONSCIOUS FRAMEWORK
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OBJECTIVE FUNCTION

F=E+C/a

OBJECTIVE FUNCTION

MINIMISING WHOLE LIFE ENERGY " =E+C/a
COST CONSCIOUS FRAMEWORK
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Controlled by
Building Design

Energy intensity of materials J

Mass of material brought to site }

Distance that material has to be ]

Subjective
Factors

Scale factor to credit
reclaimed materials

External
Factors

I Energy intensity of method of

transported to site J

[
[
[
[

Mass of material removed from
the site

l transporting materials to site

Number of

pants

(Number of working days in a year

Fraction of daily trips that are
of a particular mode

Energy intensity of modes

of transport

(
E

[

1

Building lifetime J_

L

Number of annual long distance
trips of each mode per person

J

[

Energy consumption per unit 1 ]

{ Average distance of travel

].
).
J
)

area of the building

[

Mass material that can be ]

( Scale factor to take account 1

reclaimed after deconstruction J

L

of energy used in re-using
reclaimed materials

+
MATERIAL e
TRANSPORT Av‘-
ENERGY OG0
o+
+
IN-USE ~_/
ENERGY qu

J

Energy intensity of n*" material

b Functional weighting ]
[ Cost value to department of
l energy-minimising design J
S/ -

COST (C) 7/ ALPHA (o)

RECLAIMABLE
ENERGY

TOTAL LIFETIME ENERGY (E)

OBJECTIVE FUNCTION

F=E+C/0
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Concept

Design

Schedule of accommodation
(cellular offices/space planning)

Occupant transport
Working hours
Finish materials
Daylight targets

Thermal comfort

Preference for natural ventilation

Selection of substructure
solution

Presence of Strong Floor
Building Location / Orientation

Planning Constraints
(e.g. height, noise)

Vibration Constraints

SEMI-SUBJECTIVE

ECM Relevant,
but not only factor

HVAC System

Facade System

Structural Systems

Shading fins
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Ductwork material

PV types/quantities

Fan motors (AC or DQ)
Selection of light fittings (BoH)

Anything hidden and
functionally equivalent

Busbar material
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Strategic
Definition

1

Preparation
and Brief

2 ’4'\‘
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Concept

Design

*x

3

Developed
Design

4

Technical
Design

5

Construction

FACADE SYSTEMS =

Embodied Energy
Transpo-rl:c Energy
Reclaimagle Energy
Performz:nce Spec

STRUCTURAL SYSTEMS =

Embodied Energy
+
Transport Energy
+
Reclaimable Energy

HVAC STRATEGY

In-Use Energy
+
System Efficiency

COMPOSITE MASONRY
CLADDING CLADDING

[PANELS] [BRICK]

GROUND
SOURCE
HEAT
PUMP

RAINSCREEN
CLADDING

[PROPRIETRY]

RAINSCREEN
CLADDING

[BESPOKE]

STICK
CURTAINWALL

DGU

STEEL
FRAME

STICK
CURTAINWALL

DGU

ALU.
FRAME

BOILER
+

VRF

DEPARTMENT OF ENGINEERING

STICK STICK

CURTAINWALL CURTAINWALL Uil

CURTAINWALL

TGU TGU TGU

ALUMINIUM TIMBER

FRAME STEEL FRAME

BOILER
+

CHILLER [HR]
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Concept
Design

FACADE SYSTEMS =

Air Tightness
U-Value

G-Value

OTHER FACTORS

Thermal Mass
Surface Reflectivity
Building Occupancy

Weather Data

Water Usage

Lighting
Internal + External Gains

=veanes

B e
& sefaira

= Ao

HVAC SYSTEMS

Natural Ventilation
Heat Recovery

System Efficiency

DYNAMIC SIMULATION
MODEL

TOTAL ENERGY

CWTG)TM
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CwinaEM |
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ewipsiam |
RlAy
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Methodology

Material mass
per facade m?

(kg/m?)
Primary Mass
Matarlals (Kgfm2)
Alummin i ]
45
75

Embodied energy
per material
(GJ/kg)

Total FF
(GI/%e)
[T
0cis
0.015

Energy (Production)
+ Energy (Transport)
+ Energy (Assembly)
+ Energy (Recycling)

= Embodied Energy
per material

Embodied Energy
per facade m?
(GJ/m?)

Total EE
Ghfm'
LB |*

|_oon) | ' »

1122

EEnergy (Aluminiumj)
+ EEnergy (Combined
DGU)

= Embodied Energy per
facade m?

building Embodied

Embodied Energy

= Total lifetime
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RerY

Annualised Building
Embodied Energy

Total lifetime

Energy (Gl/year)
(Gl/year)*
|
(G1fvn)
 — 3
L)

EEnergy (Production)
per facade m? / Projected life time
x Facade Area

= Annualised Building

embodied energy

building embodied

energy

(14 - Compesita Cladding Fanals

05 - Massary Wall

(E - Hainscraan

0 - Stick Curtain Wall {Aleminium Mulicns)

03 - Stick Curtain Wall [Timber Wy licns)

02 - Srick Curtain Wall (Stoal Mullions)
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B MAXIMISING UPGRADABILITY I —

UPGRADABLE

The building will be designed
for easy upgrade, extension, and
modification.
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Construction

g

e 1
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Love | REEE | primry eqms | Repested Column
UB 610x305x149
Ground 12 18 24
First 10 16 22
Second 14 18 28
Total 36 52 74
Length 10.8 4m
Tonnage 84t 47t
smithancwallwork
engineers



Technical
Design

5

Construction

smith

‘wallwork



4

Technical
Design

Construction

smith

wallwork



Technical
Design

5

Construction

e

] ,-———‘-——-

p——

o S BORG  C—
SR BEAVERS ...

L
n_
IER84

il
=i
8l

i van

LOOSE-FIXED H12 L-BARS

200DP PRE-CAMBERED GROUT INFILL
PRE-CAST PLANK, BY OTHERS
! UEA 200x100x10 WITH 10MM {3
SsL I /so STIFFENERS AT 600C/C
v s,
A
__________________________ § | ‘1 "

150kN/M ACTING
HORIZONTALLY 100MM
ABOVE BEAM FLANGE

i i
j |
SMOOQTH 16MM BAR
175MM NOMINAL I
BEARING | WELDED TQ STIFFENER
!
! ANGLE BOLTED TO TOP QF
! FLANGE. CONNECTION
I DESIGNED TO RESIST
I

SECTION /"4
1:10 W

END BEARING - WIDE
FLANGE

‘wallwork



UB 203x133x25 W/
t-12x305mm PLATE WELDED
/ TO UNDERSIDE OF BEAM.
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4 - g PANEL TO BE INSTALLED IN
‘ COLUMN RECESS SO THAT BOLT
UC 305x305xVAR—"] A NUTS DO NOT REQUIRE
[ S \ INTUMESCENT COATING
Technical i
Design

Construction
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CIVIL ENGINEERING BUILDING
PROPOSED PHYSICAL STEELWORK TAGS

imm LASER ETCHED
STAIMLESS STEEL GLUED
TO ELEMENTS WITH HIGH

PERFORMAMNCE EPOXY
ADHESIVE

150 mm

g

N\

CIVIL ENGINEERING BUILDING
STEELWORK INFORMATION TAG

COBie REFERENCE:
SECTION:
MATERIAL:

FIRE RATING:

ULTIMATE DESIGN LOADING:

CS-CE-00-958967
UC305x305x158
S355JR

B0mins

My, : 2500kN

Vea : T00KN
Me, : 350kNm

4— 100 Mm—— P

EXAMPLE ONLY

RAMBGLL

Jeb number

2800

Sheet number

SK/5/050

Date

05/07/18

Eng

PDA

Checked

LSA
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