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THE LIME CYCLE!




START WITH LIMESTONE

CaCoO,

CALCIUM CARBONATE



GRIND IT UP AND CALCINE (BURN) IT




YOU GET QUICKLIME

CaCo,
+ 900°C
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CALCIUM OXIDE




‘SLAKE’ IT WITH WATER

CaCoO,

+ QOaC

CcaO




YOU GET SLAKED LIME

CaC()3
| +900°C

> 07:10,
= Ca(OH), *3R.0

CALCIUM HYDROXIDE




MIX WITH SAND, HAIR etc

CaCoO,




PLACE AND EXPOSE TO AIR

+CO,

CARBON DIOXIDE [




IT CARBONATES...

CaCoO,
+ 900°C

— CaCO3+ HZO CaO

. +3H.0
“% Ca(OH),



...GOING BACK TO LIMESTONE !

CaCo, n+ 900c

+CO

-H,0 caO

Ca(OH), ™ °"°
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HOT-MIXED LIME
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c.1170, with C18 and C19 alterations
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“MANAGING CHANGE”
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All models are approximations.
Essentially, all models are
wrong, but some are useful.
However, the approximate
nature of the model must
always be borne in mind.
George Box
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ANSWER:
1m




ANSWER:
1+10m

YOU NEED TO SEE THE ERROR
TO UNDERSTAND THE NUMBER
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RELATIVE HUMIDITY (%)
AMBIENT TEMPERATURE (°C)

ABSOLUTE HUMIDITY (g/m?3)
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CONDITIONS WITH OCCASIONAL HEATING
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W ATERWORKS”
Eadwine Psalter
c.1150
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Permeab“ ity Permeability tests in triaxial cell
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DRY WET
SPONGE SPONGE







WATER
TRANSPORT

. CHRISTOPHER HALL
AND WILLIAM D. HOFF




113 kPa = 1.13 Bar = 16psi




ARCHITECT 5 LUIDE 7o M













Hundred-year-old law on fluid flow overturned by
Imperial research
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MODERN =
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1 RAINDROP =

1 390 000 000 000 000 000 000
WATER MOLECULES






DRYING OF PERMEABLE MATERIALS

STAGE | :

WATER MOVEMENT VIA LIQUID FLOW

DRIVEN BY EVAPORATION; DEPENDS ON EXTERIOR CONDITIONS
VERY FAST

STAGE II :

WATER MOVEMENT VIA VAPOUR MOVEMENT

RANDOM; INDEPENDENT OF EXTERIOR CONDITIONS
EXTREMELY SLOW

THEREFORE, FOR EFFECTIVE DRYING,
KEEP IN STAGE | AS LONG AS POSSIBLE
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Multiplexer
Relative Humidity and Temperature
Air flow
measured in TEST and REF chambers
Flow chamber
. ] ] — - ——

—TEE T Solomat logger

ouT

Surface temperature
measured on TEST and REF replicas ﬁ

- L

= S

Fan
Capacitance bridge power supply

[

[l

h PicoTech logger
Clock + Index signals from control circuit

Humidifier Controller Capacitance + Reactance from Bridge Computer
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ARCHITECTS




ENGINEERS




PLANNERS
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ENERGY INPUTS INTO A BUILDING

TRADITIONAL
VERNACULAR

ENERGY IS EXPENSIVE



OBTAINING RAW MATERIALS
(GROWING, MINING, HARVESTING)




TRANSPORTING RAW MATERIALS
FOR PROCESSING




MAKING USABLE BUILDING MATERIALS




TRANSPORTING THE FINISHED BUILDING
MATERIALS TO SITE




CONSTRUCTING THE BUILDING




KEEPING THE BUILDING IN SERVICE:
DAY-TO-DAY MAINTENANCE




KEEPING THE BUILDING IN SERVICE:
OTHER RUNNING COSTS




KEEPING THE BUILDING IN SERVICE:
UPDATING & REFURBISHING




OBTAINING DAY-TO-DAY

RAW MATERIALS MAINTENANCE
CONSTRUCTING

TRANSPORTING
RAW MATERIALS

&MAKING

’ OTHER

RUNNING
COSTS
BUILDING
MATERIALS
\TRANSPORTING
FINISHED
MATERIALS TO SITE UPDATING &

REFURBISHING






INTENDED
LIFETIME OF
BUILDING?




INTENDED
LIFETIME OF
BUILDING:

500 YEARS?

POTENTIALLY
INDEFINITE

DAY-TO-DAY
MAINTENANCE

’ OTHER
RUNNING

COSTS

UPDATING &
REFURBISHING






ENERGY INPUTS INTO A BUILDING

MODERN

ENERGY IS CHEAP & EASILY AVAILABLE



OBTAINING RAW MATERIALS
(GROWING, MINING, HARVESTING)




TRANSPORTING RAW MATERIALS
FOR PROCESSING




MAKING USABLE BUILDING MATERIALS:
PRIMARY PROCESSING




MAKING USABLE BUILDING MATERIALS:
TRANSPORT




MAKING USABLE BUILDING MATERIALS:
SECONDARY PROCESSING




MAKING USABLE BUILDING MATERIALS:
TERTIARY PROCESSING




TRANSPORTING THE FINISHED BUILDING
MATERIALS TO SITE




CONSTRUCTING THE BUILDING




KEEPING THE BUILDING IN SERVICE:
DAY-TO-DAY MAINTENANCE




KEEPING THE BUILDING IN SERVICE:
OTHER RUNNING COSTS




KEEPING THE BUILDING IN SERVICE:
UPDATING & REFURBISHING




DEMOLITION, DISPOSAL & REPLACEMENT




DAY-TO-DAY

OBTAINING
RAW MATERIALS MAINTENANCE
TERTIARY \ CONSTRUCTING
PROCESSING \
v PRRTATION OTHER
PRIMARY
MATERIALS B PROCESSING RUNNING
TRANSPORTATION ﬁ COSTS
gORTATION “1F

\ SECONDARY |
PROCESSING
TRANSPORTING TO SITE
UPDATING &

DEMOLITION REFURBISHING



INTENDED
LIFETIME OF
BUILDING?




ENERGY INPUTS INTO A BUILDING

DAY-TO-DAY
MAINTENANCE
INTENDED
LIFETIME OF ( OTHER
BUILDING: Ny RUNNING
COSTS
IN CITY OF As) P
LONDON )
AVERAGE )

UPDATING &
16 YEARS REFURBISHING
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GLASS FOR
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CONNECTIVITY HOUSES

2020

REVOLU

FIRST
PRACTICAL
WCs

1760

SEWERS

WATER
1840 MAINS
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ARTIFICIAL VENTILATION LIGHTING

ELECTRIC

'COAL-FIRED
POWER

RANGES




HANGINGS + CURTAINS
ANIMAL HEAT ¥

UP UNTIL 1600s

SUNLIGHT
RUSH LIGHTS
LAMPS
CANDLES
SHUTTERS

WELLS
PRIVIES



HEAT
RADIATED
FROM BODY
PASSES
THROUGH
GLASS

HEAT
RADIATED
FROM
BODY IS
ABSORBED
BY WALL
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Lower Pressure
/]\ Higher Speed T
Higher Pressure Higher Pressure
Lower Speed Lower Speed
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FELIX THE BUILDING-SCIENCE SUPERHERO















