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UK — Temperate climate

Me in the Pennines The Lake District




Albert square Manchester
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Liverpool city centre
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The graces — Cunard, Liver, Titanic,
Stanley Dock tobacco warehouse



Ta” bu ||d I ngS London ‘Gherkin’ is (supposed to

Sealed facades be) naturally ventilated using
double skin facade
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HISTORICAL BACKGROUND

Natural ventilation was traditional method of
ventilating and cooling buildings

Before Mech Vent and Air Con, architects used
building features to drive NatVent — the building
that breathes concept

Victorian designs used Nat Vent — see Boyle's
book for methods and components

Modern Nat Vent uses same principles but with
automatic controls to achieve better IEQ.




North Western
Halls
Liverpool

« Head of steam
pub and
restaurant on
ground floor




HOTEL AT LIVERPOOL STATION

<
14
L
-
2
L
=
L
-
14
®)
<
L
L
-
=
—J
@
O
0
14
L
2
-
a1]
=
B
=
<
L
-
7))
LL
©)
Qo
<
L
L




AIR INLETS THROUGH BUILDING FABRIC
NORTH WESTERN HOTEL, LIVERPOOL




AIR INLETS THROUGH BUILDING FABRIC —
DOW REVEALS
















BoOovYLES AIR-INLET TUBES.
FOR FITTINHG To WINDOW SILLS.

TTHESE TUBES ARE USUALILN EMPILOYED WHERE THERE
IS AN OBJUECTION To HOLES BEING MADE THROUGH THE WALLY.
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Bovi E's AIR-INLET WINDoW HeoPPERS.

WINDOW HoPPERS SHOULD BE FITTED AT THE ISWER. PART OF A WINDOW, NOT
THE UPPER, AS 1S USUAILLY DONE, WHEN A DOWND

RAUGHT GENERBAILLY RESULTS.
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THE BOYLE™ SYSTEM or VENTILCATION
As a.f:lied o HOSPITALS & “ASYLUMS
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crilings connected with cast a2 b
sha, e belween. jaiata b\“fchannﬂf {armyﬁ.
™ Ctm-r.a'cfn/j’oor
HH. Boyles Air Inlel Brackers for admitting
acreenad purified Ajr: may be fsttod. wilh
Ainmrr\era .or Disi c:::"_ Ou:dnbw.s.
J. e's Ventilalin iafors, odmitlia
wan?z.wuned,.:sd Pvrif‘oda Aur, &

|

AA Boﬂe’s Patent Ajr Pump’ Ventilators

B.B. Main Exteachon Shafts.

C.C. Pranch Extroclion Shafts connected
direct with foul Air Exit openings D.D.

E.E. Branch Extraction & connecled,
with Upcast Flues F.F. construcied m
walle 1

G.G  foul Air Exit openings in centre of |

NoTe: All the Inlels are
or cenfnﬂm the Air S"“PP')"
{‘rcm he

7
7

fitted with Ragulaling Volvc’s/f
which passéa’ divect
ovisidy inlo the Build;‘.{g,

ROBERT BoyLE & Son, LT

Venlilating Engineers,
LONDON & GLASGOW.

“The ventilation seems to be perfect.”—Lorp CLIFFORD (Member of the House of Lords Committee on Hospitals) on the © Boyle " System of
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Open Window Ventilation.

« 4ny method of ventilation which permits of a down-draught of cold air is injurious
to kealth”—DE CHAUMONT.

In warm weather open windows may freely be resorted to as an aid to ventilation.

In cold weather, particularly when the heating arrangements are in operation,
windows should seldom be opened in Churches, Halls, Schools, and other such buildings
except when they are unoccupied. In Hospitals windows should never be opened at
all in winter, on account of the dangerous down-draughts which proceed from them.

When a window is open at the top in cool weather, a stream of cold air passes into
the room, spreads, and descends in a cold shower cooling and pressing down the
ascending vitiated air to be rebreathed, along with the poisonous products of com-
bustion, and the dust and dirt with which the incoming air may be charged.

[t is in cold weather that special ventilating arrangements, that will change the air
without draught and at the same time purify it, are absolutely necessary. In warm
weather, when windows can safely be kept open—there being then not the same danger
from draughts as in winter—they are not so essential so far as the air-supply is concerned.




Shard, London

Fully glazed - air conditioned
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Air conditioned facades
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Solar control glass



AIR CONDITIONED BUILDING, DALLAS
NO OPENING WINDOWS, HVAC PLANT
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COOLING PLANT IS A FEATURE OUTSIDE MAIN
ENTRANCE
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NATURALLY VENTILATED BUILDINGS HAVE CHIMNEYS ,
OPENING WINDOWS,AIR INLETS AND OUTLETS
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Integrated
desi
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AIr inlet design

Aesthetics and free area Integrated heater VCD and grille
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: MANUAL OR AUTOMATIC
Windows PISTONS

ACTUATORS

AESTHETIC DESIGN

SAFETY FEATURES — 100mm max?
SECURITY

OPERATION IN FIRE

ELECTRICAL CABLE ROUTES
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ATRIUM ROOF OUTLETS




Integrated damper and louvre inlet
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‘ENVIRONMENTAL
PROMOTE
AIRFLOWS.

OFFICFE’
SOLAR
CHIMNEYS TO

BRE TEST BUILDING
— THEIR




COVENTRY UNIVERSITY LIBRARY

Chimney - but no opening
windows Roof outlets over atria
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ANCHESTER LIBRARY, COVENTRY




Coventry University Ilbrary

9 May, 2016




Runshaw College Leyland. Infill all
courtyards with atriums, 1993.
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RUNSHAW COLLEGE LEYLAND

SMNGLE-SIDED VENTLATICN

9 May, 2016




European arcades
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Atrlum -a ventllatlon shaft
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Corporate HQ offices

EXCELLENT ECO RATING
NATURAL VENTILATION
LOW ENERGY OFFICE
ATTRACTIVE ENVIRONMENT

COMBINES USER CONTROL
OF WINDOWS WITH
AUTOMATIC CONTROL OF
INTERNAL ENVIRONMENT

LOW OPERATING AND
MAINTENANCE COSTS

09/05/2016




9 May, 2016
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Natural Ventilation - Atrium Street

Cross flow across office wings to Deep plan build 30m by use of
central atrium central atrium exhaust




Atrium Street as a
ventilation shaft
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NATVENT STRATEGY

Figure 1

Hot air exhausts via
atrium windows
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NATVENT AIRFLOWS
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4. Hot air flows up into the atrium
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3. Once the air heats 1, Qutside air enters through

up it rises into the

ceiling void

2. More air can be allowed to enter

automatic high level windows

through low level manual windows
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' FIRE SAFETY — NATVENT SMOKE EXHAUST I




HOLLINGWORTH HIGH SCHOOL - NEW SPORTS CENTRE
USING DIAPHRAGM WALL AS THE AIR SUPPLY AND EXHAUST
SPACES.




DIAPHRAGM WALL USED AS AIR PATHS, INLETS AND
OUTLETS - 600mm WIDE CAVITY




Bosco learning centre Liverpool

Deep plan
Few windows
2 storeys

Sloping site
Low cost
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Air enters via low level louvres into the floor void below the building

A



Theatre - 450 seats. Displacement ventilation from air inlets
below stage and seats — exhaust via roof chimneys
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elling Experience: Education Projects

5t Cheshire College, UK University of Sharjah, UAE

Ridgeway CLC, UK York University, UK
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Education: Pendle Vale College

* Project Summary:
» Size: 13,000m? gl

. | —

S

Construction Cost; £28M 7o

Occupancy: 1200 pupils plus stafig: ‘
Scope: Secondary pupils (11-16) 888 4 -

Construction Period: August 2006 e
School opened September 2009

Procurement Method: PFI-Based ‘Building Schools for
the Future’ (BSF)

* Low Energy aspirations — beyond Building Regulations
Part L (2006) [designed 2005]




e Vale College, Burnley




ndle Vale College: Natural Ventilation Principle

um Street 160m




1dle Vale: Ventilation Principle Long Sec

d coupling Thermal bouyancy
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dle Vale: Design Validation: CFD Results
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Temperahre 2650 2673 2585 2718 2741 2764 2T 86 2509 2832 2555 28737 2900 *C
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Southport Eco-Centre -Zero energy , zero carbon
Wind turbine and ground source heat pumps.

9 May, 2016




Solaris iIng, Blackpool — net zero carb
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PV - EFFECTIVE SHADING AND DAYLIGHT DIFFUSER
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9 May, 2016
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Frank Mills
Technical Director
Low Carbon Design Consultants
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Developing a successful community

09/05/2016



8 Categories for Community sustainability.

Climate & Energy Resources Transport

FT
.

Business
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TRAFFORD

Trafford
Waters — | s
Zero carbon




Office building, Newcastle
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Expert advice

MOdE"ing Issues

Overheating

Fresh air needed in winter as
well as summer — Indoor air
quality all year

Without cold draughts

Without rain blowing in (and
snow?)

Without blowing papers around

Control through variable
weather and usage

09/05/2016




)ry Resultant Temperature
\Window opening 120mm

location >25.00 >26.00 >27.00 >2800 >29.00 >30.00 >31.00 »>3200 >33.00 >3400 >3500 >3600 >37.00 >3800 >39.00 >40.00 >41.00
5109 1117 835 586 3% 223 114 49 18 5 2
2.108 /01 459 2 123 28 14 b 2
o4 93 18 2
5.105 46 I 2
5.104 55 13 3
5.103 62 23
2.102
5.106 45
5.101
5111
5.11
2.112

Total hour




And Physmal site studies
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Natural ventilation in a hot and humid summer climate

Naturally
ventilated
university
building in a hot
humid ‘extreme’
climate — lowest
energy
education
building in US.

January 2009 Tout
of -20°C.

Judson College,
Chicago,USA

Judson College Chicago

09 May 2016




COLD AIR

Ground level air intakes and roof air
exhausts enable natural ventilation whilst
minimising infection control risk

Judson College Chicago
09 May 2016




| HOSPITAL PLAN FOR NAT VENT - UPPER
FLOORS

COPERATING THEATRES COERATING THEATRES COPERATIMG THEATRES
BELOW BELOWY FELOW
ﬂ PLANT R PLANT ﬂ ™
e [
-Z e
G AEMAL
PLANT
o =
PLANT
Seairs and Li
mu—}.vaﬂl
| ] [Boiation Roams
PATIENT BEDS Q" Tortriled aiess péint
- =

09 May 2016



THE BOYLE™ SYSTEM or VENTILCATION
As a.f:lied o HOSPITALS & “ASYLUMS
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AA Boﬂe’s Patent Ajr Pump’ Ventilators

B.B. Main Exteachon Shafts.

C.C. Pranch Extroclion Shafts connected
direct with foul Air Exit openings D.D.
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G.G  foul Air Exit openings in centre of |

NoTe: All the Inlels are
or cenfnﬂm the Air S"“PP')"
{‘rcm he

7
7

fitted with Ragulaling Volvc’s/f
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ROBERT BoyLE & Son, LT

Venlilating Engineers,
LONDON & GLASGOW.

“The ventilation seems to be perfect.”—Lorp CLIFFORD (Member of the House of Lords Committee on Hospitals) on the © Boyle " System of
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THE BPBoYyLE SysTem orFr VVENTILATION
Asgiapplied 1o an INFECTIoUS DISEASES HosPirTAalL..

~ BovriLe's Paveras
Bair-Pume VENTILATOR

(Bovis's Aminicy Tons

| FITTED st AR TarsR AN
= > xgn‘"otﬁ FOR WATER 1CE OR,
BoyrEs VENTILATING = B DISINFEEcYANTYS.

RADIATOR ADMITTING = =

WARM FPURIFIED AR — = >

PR e St s
FAIR NwAartaER .
Z Crerr e
é Z

3 TRANSVERSS SscTioMN.

——

- i lri?n 1 i x> [l

R REN ] e
B8 BB BoyLeE S Tl ! H — 1 IL
VENTILATING ?*—__?“??a
RADIATORS

ADMITTING VWARRM =
PURIFIED AR .

B sz
i b r—
=ACDE—fIEE . s—
=
LoNGITUDINAL SICcCriorN.

SHEWING INLETS For FRESH AIR_and EXTRACTION TUBSES

NOTE: _Fresh pmr:Fcad arr, swvarmea
T er cooled . admited mndermeal
Deds where desired

RoBERTBOYLE & SoN. [T

Ventilating EnsSincers.
IoNDON & GlLASGOoW. =

““In reply to your request that I should tell you how the © Air-Pump ’ Ventilators recently fixed in the new building
here are answering, I am: able to inform you that they appear to fulfil their objecr in a completely satisfactory manner.”
—F. FoorD CaiGer, M.D., Afedical Szepperirzteriderr, South Western Fever Hospital, London.

4 IN.B.— For table of sizes and of Sred for the ion of Fever Hospi see pages 155, x57-




How would you design a healthcare facility if you
couldn’t use mechanical systems?

Arish Guity MASHRAE

ErRENMRTION HOSRITAL

=222 S323ES3=S=

Rwanda, Africa
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CONCLUSIONS

NATURAL VENTILATION IS A LOW ENERGY VENTILATION
AND COOLING STRATEGY

REQUIRES BUILDING TO ‘BREATHF’
HYBRID APPROACH IN HOT AND HUMID SUMMER CLIMATES

AIR INLETS AND OUTLETS REQUIRE CALCULATION AND
STRATEGIC DESIGN

COMPUTER MODELLING

FIRE ENGINEERING
ACOUSTICS - EXTERNAL AND INTERNAL

CONTROLS ESSENTIAL

REQUIRES ARCHITECTURAL AND ENGINEERING
INTEGRATION

09/05/2016




Questions

Frank Mills BSc(Hons) FCIBSE
MiMechE MASHRAE MIE

Chartered Consulting Engineer
7, Fylde Avenue

Leyland

Lancashire

PR26 6RP

e t: 01772 424124
 m: 07850 024523
e e: famills@low-carbondesign.com
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