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RESEARCH SUMMARY

HUMANS HAVE DEVELOPED A RESPONSE TO THE ENVIRONMENTAL CONDITIONS
SURROUNDING HIM THROUGH LONG AND CONTINUOUS EXPERIENCES IN THE
PRACTICE OF CONSTRUCTION .THEY WAS ABLE TO RECOGNIZE THE CHARACTERISTICS
OF BUILDING MATERIALS TO USE THEM WITH MAXIMUM EFFECTIVENESS TO MEET HIS
NEEDS AND REQUIREMENTS. THIS DEVELOPMENT CAME IN LINE WITH TECHNOLOGICAL
DEVELOPMENT AND THE URGENT AND RAPIDLY GROWING NEEDS OF HUMANS.
HOWEVER, THIS DEVELOPMENT WAS NOT WITHOUT FROM THE EMERGENCE OF SOME
OBSTACLES, ESPECIALLY IN THE USE OF SOME BUILDING MATERIALS, INCLUDING
REINFORCED CONCRETE, THE USE OF THESE MATERIALS HAS BEEN ACCOMPANIED BY
SOME NEGATIVES RELATED TO THEIR PROPERTIES .REINFORCED CONCRETE HAS THE
PROPERTY OF RAPID CONDUCTION OF HEAT AND RAPID LOSS OF HEAT ,WHICH MAKES
ITS USE IN CONSTRUCTING BUILDINGS AND DESIGNING THEIR INTERNAL AND EXTERIOR
SPACES WITHOUT THERMAL INSULATORS OR AIR CONDITIONING DEVICES UNSUITABLE
COMFORTABLE FOR HUMANS.

INSULATING WILL ADD THE COMFORTABLE TO THE BUILDING, CREATE A HEALTHIER
HOME ENVIRONMENT, REDUCE THE ENERGY BILLS AND HAVE A POSITIVE
ENVIRONMENTAL IMPACT. ADDING HOME INSULATION TO AN EXISTING HOME WILL
REGULATE THE TEMPERATURE, MAKING THE LIVING ENVIRONMENT MORE ENJOYABLE,
ESPECIALLY IN PLACES OF EXTREME WEATHER. WITH INSULATION THE HOME WILL
BECOME MORE ENERGY EFFICIENT. INSULATION WILL KEEP THE HOME COOLER IN
THE SUMMER AND WARMER IN THE WINTER. THIS WILL REDUCE THE AMOUNT OF
HEATING AND COOLING APPLIANCES THAT IS NEEDED TO KEERP THE HOUSE
COMFORTABLE. BECAUSE OF THIS, HOME INSULATION WILL REDUCE THE ENERGY
ILLS AND THE COSTS OF COOLING AND HEATING ACOUSTIC INSULATION WILL ALSO
ENHANCE THE SOUND CONTROL.

INSULATION CREATES A SOUND BARRIER, KEEPING UNWANTED SOUNDS OUT AND
PROTECTING THE PRIVACY BY KEERPING THE SOUNDS INSIDE FROM BEING AUDIBLE
OUTSIDE. INSULATING AT THE HOME ALSO CREATES A MOISTURE BARRIER, KEEPING
UNDESIRABLE MOISTURE OUT AND OFFERS MUCH COMFORTABLE LIVING
ENVIRONMENT INSIDE.




INSULATING THE ELECTRICAL OUTLETS AND THE CORRESPONDING COMPONENTS WILL
PROTECT HOME AGAINST ANY ELECTRICAL SHOCKS.

THE BENEFIT OF HOME INSULATION IS NOT RELATED TO THE OCCUPANTS INSIDE THE
HOUSE ONLY BUT IT IS ALSO EXTENDED TO KEEP THE ENVIRONMENT OUT OF
POLLUTANTS .THE INSULATION BUILDING WILL CONTRIBUTE TO USE LESS ENERGY
FOR AIR-CONDITIONING .THIS WILL REDUCE THE CARBON FOOTPRINT ,AND ALSO
REDUCE THE AMOUNT OF CHEMICALS RELEASED INTO THE ENVIRONMENT FROM AlIR-
CONDITIONING UNITS.

THEREFORE, INSULATION IS A KEY ELEMENT IN THE SO-CALLED “GREEN HOME
PoLicr”.




- INTRODUCTION ABOUT INSULATION MATERIAL

INSULATION MATERIALS ARE MADE TO MAINTAIN THE BUILDING COMPONENTS AND
FACILITIES AS LONG AS POSSIBLE. THERE ARE MANY TYPES OF INSULATION
MATERIALS ACCORDING TO THE PURPOSE AND THE STRUCTURE.

THE AVAILABLE INSULATING MATERIALS DIFFER IN THEIR ABILITY TO CONDUCT HEAT,
AND EACH MATERIAL HAS A FIXED VALUE THAT WE CONCLUDE FROM LABORATORY
EXPERIMENTS THE AMOUNT OF HEAT TRANSFER IN IT. THIS VALUE IS CALLED THE
THERMAL CONDUCTIVITY COEFFICIENT. IT IS RECOMMENDED TO USE MATERIALS WITH
A LOW ABILITY TO CONDUCT HEAT .THE BASIC CONCEPT THAT MUST BE REMEMBERED
IS THAT THE HIGHER THE VALUE OF THE THERMAL CONDUCTIVITY COEFFICIENT .THE
LOWER THE HEAT GAIN O LOSS .IN GENERAL ,BUILDING MATERIALS WITH CELLULAR
VOIDS SHOULD BE USED DUE TO ITS GOOD THERMAL INSULATION ( POROUS
MATERIALS ).

SAFETY: SOME INSULATING MATERIALS COULD GET HURT TO HUMAN DURING
STORAGE, INSTALLATION AND USAGE. THESE MAY CAUSE DEFORMITIES IN THE HUMAN
BODY POISONING, INFECTIONS OR ALLERGIES IN THE SKIN AND EYES, WHICH
REQUIRES IMPORTANCE OF KNOWING THE CHEMICAL COMPOSITION OF THE MATERIAL
AND ABILITY TO INTERACT WITH THE ENVIRONMENT AND CONSTITUTE A MOLD, GERMS
AND INSECTS. THERE ARE SOME PHYSICAL PROPERTIES BE CONSIDERED LIKE THE
ABILITY OF COMBUSTION AND SUBLIMATION.




- TYPES OF INSULATION

THERMAL INSULATION

AcCousTiC INSULATION

WATERPROOFING INSULATION

RADIATION INSULATION

m o o & >

ELECTRICAL INSULATION

- THERMAL INSULATION

THERMAL INSULATION ARE THOSE MATERIALS THAT PREVENT OR REDUCE VARIOUS
FROM OF HEAT TRANSFER (CONDUCTION, CONVECTION AND RADIATION).INSULATOR
RESISTS THE HEAT TRANSFER FROM OUT TO IN OR OPPOSITE DIRECTION WHETHER
THE ENVIRONMENT TEMPERATURE IS HIGH OR LOW, THERE ARE MANY ADVANTAGES
OF THERMAL INSULATION THAT ISOLATES THE BUILDING FROM THE HEAT AND
REDUCES THE ENERGY CONSUMPTION AS WELL AS THE COST OF AIR-CONDITIONING
OPERATION. ALSO IT MAKES THE INDOOR TEMPERATURE OF THE BUILDING STABLE
AND NON-VOLATILE .TO REDUCE THE TRANSMISSION OF THE HEAT, BUILDINGS MUST
BE ISOLATED IN ORDER TO PROTECT IT FROM HEAT LOSS IN WINTER AND HEAT
GAINED IN THE SUMMER. IT IS FOUND THAT ABOUT 60% OF HEAT LOSSES DIRECTLY
THOUGH THE CEILINGS AND WALLS OF THE BUILDING AND THAT ABoUT | 5%
THROUGH THE GLASS AND ABOUT 25% OF THE HEAT INFILTRATES THROUGH
CRACKS, OPENINGS AND DOORS.




TO MAKE THE THERMAL INSULATION OF THE BUILDING AN ECONOMICAL PROCESS,
THE FOLLOWING FACTORS SHOULD BE CHOSEN CAREFULLY:

A- THE AMOUNT OF INSULATION MATERIAL AND THICKNESS.

B- THE COST OF INSULATION MATERIAL AND LABOR COSTS FOR INSTALLATION.

C- THE AMOUNT OF ENERGY SAVING AND THE REDUCTION IN GREENHOUSE
EMISSIONS.

BY APPLYING APPROPRIATE EXTERIOR DESIGNS AND USING GOOD THERMAL
INSULATION, IT IS POSSIBLE REDUCING THE ELECTRICAL ENERGY CONSUMED DUE
TO A/IR-CONDITIONING LOADS THROUGH THE USE OF THERMAL INSULATION OF
WALLS AND CEILINGS AND USE OF DOUBLE GLAZING FOR WINDOWS MAINTAINS THE
TEMPERATURE FOR THE INNER SURFACE OF THE BUILDINGS WALLS.

- ADVANTAGE OF THERMAL INSULATION

A. REDUCE THE AMOUNT OF HEAT TRANSMITTED THROUGH THE PARTS OF THE
HOUSE OR BUILDING.

B. REDUCE THE ENERGY REQUIRED FOR HEATING OR COOLING THE HOUSE.

C. MAKE THE INTERNAL TEMPERATURE OF THE BUILDING STABLE, NON-VOLATILE.

D. KEEP THE TEMPERATURE OF THE BUILDING ELEMENTS STABLE THUS LONG
TIME LIFE.

E. REDUCE ENERGY BILLS.

M

REDUCE THE BURNING OF FUEL IN POWER PLANTS.
G. REDUCE THE EMISSION OF GREENHOUSE GASES.




- TYPES OF THERMAL INSULATING MATERIALS

AND METHODS OF MANUFACTURING

* THERMAL INSULATION MATERIALS CLASSIFICATION ACCORDING TO THE
STRUCTURE

A. ORGANIC MATERIALS, SUCH AS COTTON, WOOL, CORK, RUBER AND

CELLULOSE.
B. INORGANIC MATERIALS, SUCH AS GLASS, ASBESTOS, ROCKWOOL, PERLITE,

VERMICULITE AND CALCIUM SILICATE.
C. METALLICS; SUCH AS ALUMINUM FOILS AND TIN REFLECTORS.

* THERMAL INSULATION MATERIALS CLASSIFICATION ACCORDING TO THE
SHAPE

A. ROLLS; VARY IN THE DEGREE OF FLEXIBILITY AND THE ABILITY TO BEND OR
PRESSURE. THEY COULD BE FASTENED BY NAILS LIKE GLASS WOOL, ROCK WOOL,
POLYETHYLENE AND FOIL-CERAMIC ROLLS.

B. SHEETS;, THERE ARE SPECIFIC DIMENSIONS AND THICKNESSES SUCH AS
POLYETHYLENE [LAYER, POLYSTYRENE, CORK AND CELLULOSE.

C. LIQUID OR GASEOUS FLUIDS, POURED OR SPRAYED ON TO FORM THE DESIRED

DIELECTRIC LAYER, SUCH AS POLYURETHANE FOAM AND EPOXY.

D.GRAINS, A POWDER OR GRANULES ARE USUALLY PLACED IN THE SPACES BETWEEN
THE WALLS AND IT CAN ALSO BE MIXED WITH SOME OTHER MATERIALS .EXAMPLES OF
SUCH MATERIALS GRANULATED CORK AND POLYMERS.

THE MOST COMMON INSULATORS MATERIALS ARE:

A. GLASS WOOL: ARE WIDELY USED TO INSULATE BUILDING, AS WELL AS BOILERS
AND RESERVOIRS.

B. ROCK WOOL: THIS MATERIAL IS USED TO ISOLATE THE BUILDINGS AND
STORAGES.

C. CELLULOSE: WHICH IS MADE FROM WOOD OR RECYCLED PAPER AND IS
CHARACTERIZED BY ITS SUSCEPTIBILITY TO WATER AND DUST ABSORPTION.




. CORK: THIS IS TAKEN FROM CORK TREE. IT COULD BE MADE INDUSTRIAL FROM
PETROLEUM PRODUCT WHICH IS CALLED THE EXPANDED POLYSTYRENE
(EPS).IT IS FOUND IN THE FORM OF PANELS AND USED AS THERMAL AND

ACOUSTIC INSULATORS.

POLYURETHANE: USUALLY USES AS INSULATED PANEL OR FOAM TO FILL THE

CRACKS.
. POLYSTYRENE CORK: BOTH TYPES, EPS AND XPS.
. ASTROFOIL (XPE) LAYERS: CONSIST OF TWO ALUMINUM FOILS AND INCLUDING

AIR BUBBLES WHICH ARE MADE OF POLYETHYLENE MATERIAL. THE ALUMINUM
LAYERS REFLECT THE SOLAR RADIATIONS IN SUMMER WHILE THE AIR BUBBLES
REDUCE THE HEAT TRANSFER THROUGH THE WALLS BECAUSE OF HIGH AIR
ISOLATION .THIS MATERIAL IS A GOOD INSULATOR AGAINST THE WATER AND AIR
LEAKS.

POLYCARBONATE PANELS: THESE SHEETS ARE LIGHTWEIGHT PANELS, AND ARE

COMPOSED OF SEVERAL LAYERS TO BE ABLE TO WITHSTAND THE SHOCKS
WITH THE PRESENCE OF AIR CAVITIES FOR THE PURPOSES OF THERMAL
INSULATION.

REFLECTIVE MATERIALS: SUCH AS ALUMINUM PANELS, ALU-COBOND AND

REFLECTIVE PAINTS. THESE MATERIALS ARE USED TO REFLECT SOLAR
RADIATION ON THE EXTERIOR WALLS.

THERMAL INSULATION EXPRESSION

THERE ARE SOME CONCEPTS MUST BE DEFINED BEFORE ENTERING TO THE

DESIGN, SUCH AS:

THERMAL RESISTANCE. IT IS THE SUSCEPTIBILITY OF THE MATERIAL TO RESIST

THE HEAT .THERMAL RESISTANCE HAS INVERSE RELATION WITH THE COEFFICIENT

OF THERMAL CONDUCTIVITY. TO FIND OUT THE TOTAL RESISTANCE OF THE WALL

OR CEILING ,THE COLLECTION OF RESISTORS FOR ALL MATERIALS SHOULD BE

INCLUDED AS WELL AS THE CONVECTION RESISTANCE ADJACENT TO THE EXTERNAL

SURFACE .DEALING WITH THESE RESISTORS EXACTLY LIKE THAT USED WITH

ELECTRICAL RESISTORS ,THEY ARE EITHER PARALLEL OR SERIES. RESISTANCE

ALSO CALLED R — VALUE. IT IS WORTH NOTHING THAT THE US R — VALUE IS

ABOUT SIX TIMES THE THE S| R — VALUE DUE TO THE DIFFERENT STANDARDS.
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R/ Rz

USING THE RESISTANCE CONCEFT, T/ W 72

> Q
RI=XI/KI
R2= X2 /K2 A
I m—
IN CASE OF CONVECTION RESISTANCE, T/ —»——\
NS _/__>
RC= I/ H T2
K1 K2
X/ | X2

COMPOSITE WALL

OVER HEAT TRANSFER COEFFICIENT: IT IS A FACTOR USED TO DETERMINE THE
OPTIMUM THICKNESS OF THE INSULATION MATERIAL IN BUILDINGS. IT IS ALSO
CALLED U — VALUE .AND IT CAN BE CALCULATED FROM THE FOLLOWING
RELATIONSHIPS:

u= 1/(RI+R2)

THEN CALCULATED THE AMOUNT OF HEAT TRANSFER THROUGH THE WALL BY THE
FOLLOWING RELATIONSHIPS:

C=UATI —-T2)
WHERE T IS THE TEMPERATURE OF THE SURFACE AND A IS THE SURFACE AREA

THE UNIT oF U — VALUE 1s (W/MZz. K).




THE U —VALUE OF UNINSULATED WALL IS HIGH UP (I — & ),wHILE THE U —
VALUE OF INSULATED WALL IS LESS THAN (| ), WHILE FOR SUPER-INSULATION WALL

1S LESS THAN (O.2). THE WORLD IS MOVING TO STANDARDIZE THE U —

VALUE FOR

RESIDENTIAL BUILDINGS AS MINIMUM AS POSSIBLE TOWARD SATISFYING THE ZERO

ENERGY BUILDING .

HiGH U — vALUE

HEAT FLOW

OUTSIDE

Walls

Low U — VALUE

HEAT FLOW

OUTSIDE

Walls

A

INSULATING MATERIAL |

EFFECT OF U — VALUE IN REDUCING THE HEAT TRANSFER

/O

INSIDE

%75 PASS

INSIDE

%40 PASS




- TJABLES

-THERMAL CONDUCTIVITY FOR COMMON INSULATORS

ITEM MATERIAL THERMAL CONDUCTIVITY(W/M. K)
/ ASTRO — FOIL(XPE) 0.08
2 ASBESTOS o. /2
3 ASPHALT 0.69
< ALUCOBOND O.15
5 ACRYLIC 0.20
6 AEROGEL 0.0z
7 BITUMEN o. 17
8 CALCIUM SILICATE 0.05
=] CELLULOSE 0.08
/O CoAL o.24
/1 CoTTON 0.04
/2 CORK(EPS) 0.05
/13 CERAMIC FIBER 0.08
/14 ENGINE OIL O.15
/5 EPOXY 0.35
/16 GLASS FIBER 0.03
! 7 GLASS wooL o.04
/8 PVC o.z2
/9 PARAFFIN WAX o0.25

20 PLYwWoobD o. 13
21/ POLYCARBONATE o. /19
22 PERLITE 0.05
23 PoLYSTYRENE(XPS) o0.08
24 POLYURETHANE 0.0z
25 RUBBER 0.35
26 VACUUMED FANEL 0.007
27 VERMICULITE 0.06
28 WooL 0.05

/!




-THERMAL CONDUCTIVITY FOR COMMON CONSTRUCTION MATERIALS

ITEM MATERIAL THERMAL CONDUCTIVITY(W/M. K)
/ BAsALT 2.3
2 Brock(HoLLow) 20 cm 0.5
3 Brock(HorLrow) |5 cm 0.6
< Brock (HoLLow) | O cMm o.7
5 BLock (soLiD) 0.9
6 BRICK(CAVITY) o.4
7 BRrICK(SOLID) 0.5
8 CONCRETE(REINFORCEDQO 2
S CONCRETE(NOT REINFORCED) 0.8
/1O CEMENT PLASTER /
/1 Cray /.2
/2 DrYy wALL | Ocm 0.3
/13 GRANITE 3
14 GYPsuUM 0.8
/5 GRC 0.9
/16 GLASS /

! 7 LIMESTONE /.2
/8 MicAa o.7
/9 MARBLE 2.2
20 PORCELAIN /1.5
21/ SANDSTONE /1.5
22 SANDWICH FANEL- | OCM 0.04
23 SANDWICH PANEL -5CM 0.05
24 THERMOSTONE-20OCM 0.3
25 THERMOSTONE- | OCM o.4
26 Woonbp o./5
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-THERMAL CONDUCTIVITY FOR COMMON METALS

ITEM MATERIAL THERMAL CONDUCTIVITY(W/M. K)
/ ALUMINUM(AL) 200
2 BRONZE /10O
3 CorPPER(CU) 400
4 IRON(FE) 80
5 LEAD(PB) 35
6 SILVER(AG) 450

-THERMAL CONDUCTIVITY FOR COMMON GASES

ITEM MATERIAL THERMAL CONDUCTIVITY(W/M. K)
/ AIR 0.025
2 ARGON 0.0/5
3 BROMINE O.04
4 CARON DIOXIDE(COZ) o.o0/4
5 HELIUM O. 15
6 METHANE 0.03
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= PROJECT OF CONSTRUCTION BUILDING DIRECTORATE GENERAL OF

INVESTMENT / SULAIMANYAH

ESTABLISHMENT OF THE GENERAL DIRECTOR BUILDING FOR
SULAIMANYAH INVESTMENT AUTHORITY, THE PROJECT IS BEING
IMPLEMENTED BY BALLA GENERAL CONTRACTING COMPANY, THE
PROJECT CONSISTS OF (4 FLOORS) AND WITH A FULL PARKING FLOOR IN
THE BASEMENT, THE CONFERENCE AND EVENT HALL IS APPROXIMATELY
200 SQUARE METERS ON THE GROUND FLOOR.

| AM WORKING ON THIS PROJECT AS A CIVIL ENGINEER AND GENERAL
SUPERVISOR BY THE DIRECTORATE OF CONSTRUCTION AND HOUSING OF
SULAIMANYAH SUPERVISING THE PROJECT, AND NOW THE PROJECT IS IN
ITS FINAL STAGES.

MANY MATERIALS ARE USED IN THIS BUILDING FOR THERMAL INSULATION,
AND WATERPROOFING INSULATION, THE MOST IMPORTANT OF WHICH IS
THERMAL INSULATION OF THE EXTERIOR WALLS AND ROOFS OF THE
BUILDING STRUCTURE, IT IS NECESSARY TO USE EXTERNAL INSULATION
MATERIALS FOR THIS BUILDING TO SAVE ELECTRICITY (HEATING AND
COOLING) ENERGY.

INSULATING MATERIALS USED IN THE BUILDING AND THEIR LOCATIONS:

| - CONCRETE FOUNDATION AND RETAINING WALLS OF BASEMENT. USING
THE COLD BITUMEN MATERIALS USED TO PROTECT THE REINFORCED

CONCRETE OF FOUNDATION FROM MOISTURE AND MATERIALS THAT
AFFECT THE REINFORCED CONCRETES FROM THE GAPS, CRACKS
AND PORES.

/4




2- EXTERIOR WALLS INSULATION :

A.THERMOSTONE, WE USED A 20CM THERMOSTONE UNIT TO BUILD
AN EXTERNAL WALLS BECAUSE IT IS A RESISTANT MATERIAL FOR
THERMAL INSULATION.

B.CEMENT PLASTERING, CEMENT RENDERING WITH A THICKNESS
2.5CcM USING A TURKISH RENDERING METHOD.

C. STYROBOARD EXPANDED POLYSTYRENE (EPS), FIx THE EPS
PANELS TO THE WALLS BY PLASTIC SCREWS.

D. GEOTEXTILE SHEET, USING A GEOTEXTILE SHEETS | .5MM THICK
OVER EPS TO PREVENT MOISTURE AND WATER.

E.ALUMINUM HONEYCOMB PANEL. CONSTRUCTION STRUCTURES TO
INSTALL FINAL LAYERS ARE HONEYCOMB CORE 23MM THICK
COMPOUND MATERIALS FOR THERMAL INSULATION.
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3.ACOUSTIC INSULATION ; USED FOR INTERIOR WALLS OF CONFERENCE AND
EVENT HALLS BY USING THE RockwooL [ OCM THICK ,AND USE OF

SOUNDPROOF WOODEN PANELS 2.5CM THICKNESS.
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4. EXTERNAL ROOF INSULATION: THE MOST IMPORTANT PLACE FOR

INSULATION IS THE EXTERNAL ROOFS AND IS COMPOSED AS FOLLOWS.
A- TREATING ROOFS FROM CRACKS AND GAPS USING SPECIAL TREATMENT

MATERIALS.
B- STICK A LAYER OF ISOGAM MATERIAL 6MM THICK.

D- STYROBOARD EXFPANDED POLYSTYRENE (EPS).STICK THE LAYER OF EPS 5cMm
OVER THE ISOGAM.

E- GEOTEXTILE SHEET, LAYER OF GEOTEXTILE SHEETS | .5MM THICK OVER EPS
LAYER.

F- REINFORCED CONCRETE, THE LAST LAYER WE USED | OCM THICK OF
REINFORCED CONCRETE TO SAVE THE LAYERS.




5-WINDOWS AND SKYLIGHT, USED THE ALUMINUM CURTAIN WALL WINDOWS

WITH TWO LAYERS OF GLASSES THAT REFLECT 40% OF SUNLIGHT.

6- WATERPROOFING INSULATION, USE MATERIALS TO TREAT FLOORS IN
WET AREAS SUCH AS TOILETS AND ANY OTHER WET AREAS.

/9




FINALLY;

THE ENGINEER MUST BE TAKE CARE TO THE EXTERNAL INSULATION
WORK IN THE BUILDING. THE ENGINEER MUST ALSO PAY ATTENTION TO THE
TYPES OF BUILDING STRUCTURE IN TERMS OF THE BUILDINGS
EARTHQUAKE RESISTANCE, ADD THE NEW CODE FOR EARTHQUAKE FORCE
CALCULATIONS, AND USE GOOD QUALITY REINFORCED CONCRETE. THE
ENGINEER ALSO PAYS ATTENTION TO THE GOOD QUALITY USED MATERIALS
IN THE FINISHING WORKS. INCREASING THE PERCENTAGE OF GREEN AREAS
IN OUR PROJECTS AND REDUCING THE PERCENTAGE OF POISONOUS
GASES IN THE ENVIRONMENT, SUCH AS COZ GAS, MEANS THAT THE
BUILDING WE BUILD WILL USE LESS ELECTRICITY AND FUEL, AND THE
ENVIRONMENT INSIDE WILL BE CLEAN AND MORE SUITABLE FOR LIFE AND
HUMAN HEALTH..

GooD LUCK.....
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