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ABSTRACT

This thesis describes about the problem solving concept in superstore building,
case study Carmrefour Ramindra branch .

Carrefour Ramindra branch has 3.5 degree roof slope, mostly high degree with
sun angle, that made it face sun light almost all day . This case the insulation system
can not resist and break down the thermal transfer that leading cooling load from the
roof more than 60 ton /hour.

From the study, we determine the problem solving alternative by focusing at
insulation system together with air pocket system. The cellulose insulation is suitable for
reducing both conduction and convection, aluminum foil insulation reduce the solar
radiation, further more on gypsum board as the ceiling eonstruction. The air pocket
system is design for ventilate the air by natural way and make insulation system more
completely . As conclusion,the recommendation can reduce the thermal transfer value -
more than 2 times and better the cooling load by 30 ton / hour after roof system

development.
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W.A./42 600,000 1,427,807 .37

.el. /42 706,000 1,397,685 1.979

n.A./42 648,000 1,321,015 2.03

A4.A./42 591,000 T 327,11 F 2.07

N.81./42 628,000 1,208,936 2.04

7.A./42 580,000 1,505,990 2.39

W.81./42 600,000 1,369,956 2.36

£.A./42 1,400,000

U.A./43 1,400,000

N.W./43 1 .400.000

il.a./43 1,400,000
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422 gimiluwiugiaugu (Flexible or blanket type Insulation)
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UIUNN/ATN.MUN 0. 20

AMANTIR (il WuUgANAA | ukunun
DALY

nstinANTaN wimk 0.045 0.05 0.036
ANSAIUNIUANTEU M. kiw 22.4 20 27.78
AINVMUILNUTBIER 16.02 16.02 64.0
FAUNTNANAYLEY perm-cm. 180 180 180
Frgadanin % Tagtiwnin 1 1 1
nsha v

n1snsEatradanly 0-20 0-20 0-20

nagnsranasealaniv 15-20 15-20 15-20
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nisidune - = -

naw : > ¢
nsgatu@es A A B

=l £ 73 - | [
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433 ugiinanstinueu (Elastomeric Foam)
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d o :
AT 4.2 uaspusuiRauauinuanstiavejy

ANUANLR Wussrtintaneuy
n1sNANFaU wimk 0.037
N1IANUNTIUAINTEU m.kiw 27.03
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ns5A In
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QREL L N [
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4.3.4 auaulaus (Mineral fiber)
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435 auamesilan ( Perlite) v7e a1 (Expanded silica )
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436 auauraiglan (Vermiculite)
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437 aunindgiinuindlaldlaeyisalnu
(Polyurethane/ polyisocyanurate  foam)
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Fgeitain % Tatinmin 1.3 1
n155ia I

n1snsrareraaag v 155-500 0-20

nagnsratrean v 25-75 15-20
flafefnsznusionw

nailufie Aofmileqnivd | Aafmileqniv

nau ‘ :
nsgadudes 1hunans 1hunan
vinuiin/msn.mun 0. 20




65

438 aulasssuta (Cellulose fiber)
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Conductance WWAZ resistance of cavities

conductance resistance
cavity R, 1/R,
W/m?degC m?degC/W

Vertical: 3 mm wide 14-50 0-069

6 mm wide - 874 0-114

13 mm wide 7-04 0:142

20 mm wide 6:63 0-151

25 mm wide 652 0-153

38 mm wide 6-52 0-153
Horizontal 76 mm: heat flow up 7-48 0-133
heat flow down 532 0-188

Values normally used in UK for:
50 mm cavity 567 0-176
50 mm cavity, with aluminium foil 284 0:352
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absorbance aande

surface for solar 10 10 40
radiation g >

Black, non-metallic 0-85-0-98 0-90-0-98
Red brick, stone. tule 0-65-0-80 0-85-0-95
Yellow and bufi brick, sione 0:50-0-70 0-85-0-95
Cream brick, tile. plaster 0-30-0-50 0-40-0-60
Window glass Transparent 0-90-0-95
Brnght aluminium, gilt, bronze 0-30-0-50 0-40-0-60
Dull brass, aluminium, galvanised steel 0-40-0-65 0-:20-0-30
Polished brass, copper 0-30-0-50 0-02-0-05
Polished aluminium, chromium 0-02-0-04

0-10-0-40
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Time-lag/¢ - hours) WaT decrement factor (1) AAIUNDAT N

thickness, mm 50 100 150 200 300
@:h U @:h u @:h u @:h ¥ @:h u
Concrete 1-370-:67 30 045 4-3m- -3y 61 0-:20 92 009
Stabilised earth - — - 24 048 40 O3 92 024 81 012
Timber 25 a8\ 54 | (023 83 011 — — —_ =
Mineral wool 2'5 0-88 53\ | | 0722/ ~— - - — —_— —
¢h ]
Walls: Cavity wall, two skins of 100 mm dense concrete blocks, both
faces with 15 mm cement render 10-0 0-073
Same.but with hollow concrete blocks 10-8 0-0586
Cavity wall, two skins of 100 mm hollow terracotta blocks. both
faces with 15 mm cement render 8-7 0-100
Roofs: 100 mm reinforced concrete slab, bitumingus asbestos felt
finish, with 40 mm glass wool insulation under the slab 30 0-450
Same. but insulation on top of the concrete slab 118 0-046
240 mm hollow pat slab. underside rendered, 60 mm screed,
bituminous asbestos felt membrane, 30 mm cancrete paving
120 0-045

slabs on 20 mm bedding
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Surface conductances as a function of wind speed
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Transmitance (U-value of some construction (in W/mZ2a4#1 C)

Type of construction

Walls

Brick: solid, unplastered 114 mm - : 364
plastered both sides 114 mm : 324
sohd, unplastered 228 mm 267
plastered both sides 228 mm 2:44
Concrete, ordinary, dense. 152 mm 358
203 mm 318
Stone. medium. porous 305 mm 2 B4
% 457 mm 2-27
Brick, 2B0 mm cavity. lletion outer skin. commons inner., inside plastered 1-70

Brick with insulauing boards. plasiered:
25 mm corkboard 0-85
13 mm hibieboard 119
50 mm wood waol slab 085
Brick but 16 mm vermigulite plaster on inside 147

Brick but ngid boards on battens on inside:

13 mm asbestos board 119

13 mm hbrepoaed v 0-95

50 mm sitawboard. plastered 074
Brick but inner skin hightweight concrete blocks.

100 mm aerated concrete blocks 1313

100 mm chinker concrete blocks 1.30

Concrete block, cavity. 250 mm (100 + 50 +100). outside rendered. inside

plastered:
aerated concrete blocks 118
chinker congrete blocks 1-08

Hollow concrete block, 228 mm. single skin, outside rendered. inside plastered:

aerated concrete biocks 1:70
chnker concrete blocks ) IS5 )
Corrugated asbestos cement shects on steel frame 653
+13 mm libreboard 204
+50 mm steaw or wood wool slab 1-19
+76 mm aerated concrete blocks 210
Raoofs, piuched
Corrugated asbestos cement sheets 7.85
+13 mm umber boaiding 216
+50 mm staw or weod wool slab N-25
+25 mm quilt on 13 mm boarding 0-85
Conugated iron sheets or tiles on battens 8-52
+plaster ceiling 3 - 318
Tiles or slates on boarding and feft with plaster ceiing 1-70
Alymenium deck. 13 mm libreboard with two layers bituminous feit 216
Alyminium deck. 50 mm straw ot wood wool slab 125
Roofs. flat
4 338

Reinforced concrete slab, 100 mm._ screed 63-12 mm, 3 lavers bituminous lelt
As above — with insulation on the screed:

25 mm cork :?g
50 mm straw or wood wool slab AP

two 12 mm fibreboadds
As above - but lightweght screed (in lieu of normal):



Type of construction

127 mm to 76 mm aerated concrele
127 mm 10 76 mm foamed slag concrete

Timber boarding, 25 mm on 178 mm joists with 3 layers bituminous

felt, plaster ceiling
As above — with insulaung slabs on boarding:
25 mm cork
13 mm libreboard
50 mm straw or wood wool slab

Floors

Concrete on ground of hardcare fill
+grano. lerrazzo or tile finish
+wood bieck himish

Timber board on joists, underfioor space ventllated on ane side
+parquet, lino or rubber fimish

Timber board on joists. undedloor space ventilated on mote sides
=+ parquel, lino or rubber liush

+25 mm libreboard under boarding

+25 mm corkboard under boarding

+25 mm.corkboard under joists

+50 mm sirawboard under Joisis

+double sided aluminium lod, draped

Windows

txposure South. sheliered:  s:ngle glazing
double glazing. 6 mm space
double glazing 20 mm space

South normal. West, Southwes!, Southeast sheltered:
single glazing
doubls glazing. 6 mm space
double glazing. 20 mm space

South severc, West, Southwest, Southeast, normal or Nonhwest, Norih,

Norheast. East sheltered:
single glazing
double glanng, 6 mm space
double glazing, 20 mm space

West, Southwest, Southeast severe. Northwest, Noah. Narheast, £ast notmal:

single glazing
double glazing, 6 mm space
double glazing, 20 mm space

Exposure Northwest severe: . single glazing
double glazing. 6 mm space
double glazing, 20 mm space

Exposure Nornh seveig: single glazing
double glazing, 6 mm space
double glazing. 20 mm space

567
329
2-84

647
300
7-38

3-80
318

127
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Surface conductance WARZ resistances

conductance resistance

surface f 1/
W/m?*degC m*degC/wW

Internal surfaces (f,):

Walls 812 0-123

Floor, ceiling, heat flow up 9-48 0-105

Floor, ceiling, heat flow down 6-70 0149

Underside of roof 9-48 0-108
External surfaces (f,):

Walls. South facing:  sheltered 778 0-128

normal 10-00 0-100

severe exposure 13-18 0-076

Walls, West, Southwest. Southeast faging sheltered 1000 0-100

normal 1318 0:076

severe exposure 18.90 0-053

Walls, Northwest facing:  sheltered ? 1318 0076

normal 18-90 0-053

severe exposure 31-50 0-032

Walls, North, Northeast, East. facing: sheitered 1318 0075

narmal 18-30 0053

severe exposure 81-20 0:012

Roofs: sheltered 14-20 0-070

ngrmal 22-70 0-044

severe expaosure 56-70 0-018
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