KIMMCO PRODUCTS

STANDARD
NOMINAL THERMAL SERVICE
APPLICATION NOMINAL
KIMMCO PRODUCT gt DENSITY | CONDUCTIVITY | tppprpature THICKNESS| FACINGS
MEAN TEMPERATURE (mm)
METAL BUILDINGS UNFACED,
WALLS AND FSK,
| BUILDING ROLL (KBR) SANDWICH WVINYL,
PANELS AND 10-24 0.044 -0.035 0-230 25-150 METALLIZED
ROOFS OVER POLYESTER,
AND UNDER KRAFT PAPER,
PURLIN GLASS TISSUE
CEILINGS, UMNFACED,
WALLS, ROOFS 16 - 24 (0.039 - 0.035 0-230 25-150 FSK VINYL
PARTITIONING KRAFT PAPER
INTERMNAL/
EXTERMNAL/ICAVITY/ 24 - 48 0.035 - 0.031 0-230 25-100 UNr:gﬁ ED,
PREFABRICATED £
UMNFACED,
CLETSEESPUWETPS 36 0.032 0-230 25-100 VINYL,
! GLASS TISSUE
SOLID FLOORS
EXTERNAL ROOF 80-115 0.033 0-230 25-100 UNE;EED'
STRUCTURES t
INDUSTRIAL
BOILERS, OVENS, '-i_';iﬂgg?-
REFRIGERATION 24 -115 0.033 -0.031 0-230 25-100 AthAS.
STORAGE TANKS, C. )
ROLD TANKERS KRAFT PAPER,
DUCT INSUL (KDI)
THERMAL
INSULATION FSK,
OF DUCTS IN 12-64 0.041 - 0.031 0-230 25-100 ASJ,
HVAC SYSTEM
ACOUSTIC
INSULATION FOR BLACK
INTERNAL LINING 16 - 60 0,039 - 0.031 0-230 25-100 GLASS
OF DUCTS IN TISSUE
HVAC SYSTEM




STANDARD
NOMINAL THERMAL SERVICE
APPLICATION CONDUCTIVITY NOMINAL
KIMMCO PRODUCT DENSITY ok . TEMPERATURE FACINGS
AREAS (kgim¥) | (W/m'K) AT 25 °C <) THICKNESS
MEAN TEMPERATURE (mm)
EFFECTIVE SOUND
INSULATION FOR
ANY VARIETY OF
ACOUSTICALLY
SENSITIVE BLACK
STRUCTURE AS
AIR CONDITIONING 24 - 98 0.035- 0,031 0-230 15-100  |DIMENSIONALLY
DUCTS, WALLS, STABLE WOVEN
CEILINGS AND/OR GLASS FABRIC
SENSITVE FACILITIES
OR STUDIOS,
GURTAIN WALLS
ALU DUCT (KAD)
REINFORCED
FOIL LAMINTE
TLRH%%RSEQE% %6 0.035 UP TO 120 25 AIR BARRIER,
ALU GLASS,
ASJ
THERMAL
INSULATION
OF STEEL COPPER
OR PLASTIC PIPES COLD & HOT 'él;l:(ﬂgg?.
IN HVAC SECTOR, | 64128 0.033 - 0.030 ool 20-100 RSk A
OIL SECTOR e GLAéS
POWER PLANT,
PROCESS
INDUSTRIES
EFFECTIVE
THERMAL
ACOUSTICAL
INSULATION
SYSTEM
FOR WALLS OF 36 0.032 0-230 50 - 85 e
RESIDENTIAL
HOUSES &
COMMERCIAL
BUILDINGS
(NEW OR RETROFIT)
FIPES, DUCTS,
WESSELS &
WHERE
PREFORMED FSK,
INSULATION IS ASJ,
NOT APPROPRIATE, 36-96 0.044 - 0.036 0-230 25-100 KRAFT
OVER DECORATIVE BASER
SURFACES SUCH
AS DOMES,
ARCHES Etc.
THERMAL
INSULATION
OF DUCTS IN
Al 24- 64 0.035 - 0.031 0-2% 25- 100 ALU GLASS
WEATHER
PROTECTION
REQUIRED
MARINE BOARD (KMB)
THERMAL & STRONG
ACOUSTIC DIMENSIONALLY
INSULATION 32 - 56 0.033 - 0.031 -200 UP TO 230 25-275 STABLE WOVEN
FOR SHIPS GLASS FABRIC




IMPORTANT TERMS AND SYMBOLS USED IN

COMPUTING THERMAL INSULATIONS

THERMAL CONDUCTIVITY (K)
This defines a material's ability to transmit heat, being measured in watts per square metre of surface are for

a temperature gradient of one kelvin (K) per unit thickness of one metre.

It is expressed as : W/m.K

THERMAL RESISTANCE (R))
It is both appropriate and convenient to measure insulation materials performance directly in terms of material's

thermal resistance, which is obtained by dividing thickness (T) expressed in meters by thermal conductivity
(K) expressed in W/m.k:

R= —_
K

It is expressed as: m2.K/W

THERMAL CONDUCTIVITY (C)

This defines a material's ability to transmit heat measured in watts per square metre of surface area for a
temperature gradient of one kelvin (K) in terms of a SPECIFIC THICKNESS expressed in metre.

It is expressed as: W/m2.K

It is to be noted that, where a structure incorporates a number of component materials, air spaces, etc, individual
thermal conductance values cannot be added directly for a purpose of calculating an overall rate of heat transfer
without the necessity for first deriving reciprocal values.

Thermal Conductance (C) and Thermal Resistance (R) are reciprocals of one another.

THERMAL TRANSMITTANCE (U)

This defines the ability of an element of structure, consisting of given thicknesses of material, air spaces, etc,
to transmit heat under steady state conditions.

It is a measure of the quantity of heat that will flow through unit area in unit time per unit difference of temperature
of the individual environments between which the structure intervences.

This value can be obtained as reciprocal of sum of all the respective thermal resistances (R) of the component
materials and the internal and external surfaces resistances:

1
R1T + R2 + R3 + ...

It is expressed as: W/m2.K



THERMAL RESISTANCE (R VALUE) CALCULATION

For example, the following table shows the THERMAL RESISTANCE (R) of KIMMCO 12 & 48 kg/m? insulation
for each standard thickness at 25°C (77°F), according to S.lI. and IMPERIAL Units System.

Thickness Thermal conductivity R in m2, KIW
in mm In W/m.K
for 12 kg/m? for 48 kg/m? for 12 kg/m? for 48 kg/m?
25 0.041 0.031 0.610 0.806
50 0.041 0.031 1.220 1.613
75 0.041 0.031 1.830 2.419
100 0.041 0.031 2.440 3.225
Thickness Thermal conductivity R in Ft2.h.F./Btu
in inches In Btu.in/ft2.h.F.
for 12 kg/m? for 48 kg/m? for 12 kg/m? for 48 kg/m?
1 0.29 0.22 3.448 4.545
2 0.29 0.22 6.897 9.091
3 0.29 0.22 10.345 13.636
4 0.29 0.22 13.793 18.182

THERMAL RESISTANCE (U VALUE) CALCULATION

1

Sum of the different elements' R value of the structure

RSO = External Surface Resistance
RSI = Internal Surface Resistance
R1 = Facing bricks 5.5 cms
R2 = KIMMCO Buildingslab 5cm 48kg/m3
R3 = Blocks work 15 cm
R4 = Plaster 1.5 cm
RSO
Si; Imperial system
Elements of strucure k value R value k value in R value in
in W/m.K in m2.K/W Btu-in/Ft2h.F. ft2.h.F./Btu
Facing bricks 5.5 cm 0.700 0.079 4.85 0.446
Kimmco 48 kg/m?* 0.033 1.515 0.24 8.559
5cmat40°C
Block work 15 cm 0.900 0.167 6.24 0.946
Plaster 1.5 cm 0.58 0.026 4.0 0.148
RSO - 0.049 - 0.278
RSI - 0.123 - 0.689
R 1.959 11.066
U value 0.510 W/im2K 0.090 Btu/ft?h.F.

RSO and RSI depends on some climatic conditions (wind speeds for example) the thermal exchange ways
(from the top to bottom, the bottom to the top), if the wall to be insulated is vertical or horizontal.




FIBERGLASS PRODUCTS CHARACTERISTICS

THERMAL CONDUCTIVITY:

The low thermal conductivity of fiberglass products is due to the fact that they consist of more than 95% air
which is trapped and kept stationary by the thin fibres.

The dependencies of THERMAL CONDUCTIVITY of KIMMCO TEL process products on the mean temperature
and density, according to BS 874, ASTM C177, C518 or DIN 52612 are presented in the tables below.

TEMEEE!!AA?URE THERMAL CONDUCTIVITY IN W/m.K FOR THE BELOW DENSITIES IN kg/m?®
C 10| 12| 16| 18| 20| 24 | 30 | 32 | 36 | 48 | 60 [ 64 | 80 | 96 | 100 110 | 115|120
0 0.038| 0.036| 0.034| 0.033( 0.032| 0.031] 0.030| 0.030| 0.029| 0.029| 0.030{0.031{0.031{0.031/0.031|0.0310.031|0.031
10 0.040{ 0.038| 0.036| 0.035( 0.034/ 0.032| 0.032{ 0.031 0.030| 0.030{ 0.031{0.033|0.033|0.033{0.033 | 0.033|0.033 {0.033
25 0.044| 0.041| 0.039| 0.038( 0.036| 0035 0.034| 0.033] 0.032{ 0.031|0.032| 0.033|0.035| 0.035|0.035 | 0.035|0.035|0.035
50 0.055| 0.048| 0.044| 0.043( 0.041| 0.039| 0.037| 0.037| 0.036| 0.035| 0.036 | 0.037{ 0.037|0.037 | 0.037 | 0.037 | 0.037 | 0.037
75 0.064| 0.059| 0.051| 0.048( 0.046| 0.043| 0.041| 0.040| 0.039| 0.037 | 0.038 | 0.040 0.040| 0.040 | 0.040 | 0.040 | 0.040 | 0.040
100 0.074 0.065| 0.057| 0.053( 0.051| 0.047| 0.045| 0.044| 0.043| 0.041|0.042{0.043|0.043|0.043|0.043 | 0.043 |0.043 | 0.043

INTERNATIONAL SYSTEM UNITS: Wim.k

TEM’;‘ERT;'URE THERMAL CONDUCTIVITY IN Btu.in/ft>.h.F FOR THE BELOW DENSITIES IN Lbs/ft®

‘F 0.625(0.750 | 1 1125|1250 |1.500 | 1.875| 2 |2250| 3 |3.750| 4 5 6 |6.250|6.875|7.1875| 75
32 026 025| 023| 023|022 021} 021 020| 020 0.20 | 0.21| 0.21 | 0.21 | 0.21 | 0.21 | 0.21 | 0.21 | 0.21
50 028 027 025| 024 | 023| 022| 022| 022|021 021|021|023|023|023)023|023|023|0.23
77 031 029 027|026 025|024 023|023|022|022|023|023|024|024)024)|024)|024|0.24
122 0.38] 0.34| 031| 030 028| 027 | 026| 025| 026|024 | 024 | 025 | 0.26 | 0.26 | 0.26 | 0.26 | 0.26 | 0.26
167 045 041 0.35| 0.34| 032| 030| 0.28| 027 | 027 [ 026 | 0.26 | 0.27 | 0.28 | 0.28 [ 0.28 | 0.28 | 0.28 | 0.28
212 0.51| 045| 040| 037 | 0.36| 0.33| 0.31| 0.30| 0.30| 029 | 0.29 | 0.30 | 0.30 | 0.30 | 0.30 | 0.30 | 0.30 | 0.30

IMPERIAL SYSTEM UNITS: Btu.in/fé.h.F.

THERMAL RESISTANCE:

iknees THERMAL RESISTANCE (m?2. K/W) at 25 °C for the below densities in kg/m’
UL 10 | 12| 16 | 18 | 20 | 24 | 32 | 36 | 48 | 64 | 80 | 96 | 100 | 110 (115 | 120
25 0.568 | 0.61 | 0.641 | 0.658 | 0.694 | 0.714 | 0.785 | 0.781 | 0.806 | 0.781 | 0.714 | 0.714 | 0.714 | 0.714 | 0.714 | 0.714
40 0.909 | 0976 | 1.026 | 1.053 | 1111 | 1.143 | 1.212 | 125 | 129 | 125 | 1143 | 1143 | 1143 | 1.143 | 1.143 | 1.143
50 1136 | 122 | 1282 [ 1316 [ 1.389 | 1429 | 1515 | 1563 | 1.613 | 1.563 [ 1429 | 1420 | 1420 | 1.429 | 1.429 | 1429
65 1477 | 1585 | 1.667 | 1.711 | 1.806 | 1.857 | 197 | 2031 | 2.097 | 2031 | 1857 | 1857 | 1.857 | 1.857 | 1.857 | 1857
75 1.705 | 1.829 | 1.923 | 1974 | 2.083 | 2143 | 2.273 | 2344 | 2419 | 2344 | 2143 | 2143 | 2143 | 2143 | 2.143 | 2.143
100 2273 | 2439 | 2564 | 2632 | 2.778 | 2857 | 3.03 | 3.125 | 3.226 | 3425 | 2857 | 2.857 | 2.857 | 2867 | 2857 | 2857
125 2841 | 3049 | 3205 | 3289 | 3472 | 3571 | 3788 | 3.906 | 4.032 | 3.906 | 3571 | 3571 | 3571 | 3571 | 3751 | 3571
150 3.409 | 3.659 | 3.846 | 3.947 | 4.167 | 4.286 | 4.545 | 4.688 | 4.839 | 4.688 | 4.286 | 4.286 | 4.286 | 4.286 | 4.286 | 4.286

THERMAL RESISTANCE (ft>.h.F/Btu) at 77 'F for the below densities in Lbs/ft®

Thickness
Inch 0.625 | 0.75 1 1.125| 1.25 115 2 2.25 3 4 ] 6 6.25 |6.875 |7.1875| 7.5
1 3.278 | 3518 | 3.698 | 3.796 | 4.007 | 4121 | 4371 | 4507 | 4653 4.507 | 4121 | 4121 | 4121 | 4121 | 4121 | 4121
1.5 4917 | 5277 | 5548 | 5694 | 6.010 | 6.182 | 6.556 | 6.761 | 6.979( 6.761 | 6.1802| 6.182 | 6.182 | 6.182 | 6.182 | 6.182
2 6.556 | 7.036 | 7.397 | 7.591| 8.013 | 8.242| 8742 | 9.015 | 9.306| 9.015 | 8242 | 8.242 | 8242 | 8.242 | 8.242 | 8242
2.5 8.195 | 8.795 | 9.246 | 9.489 | 10.017 | 10.303| 10.927 | 11.269 | 11.632[ 11.269| 10.303| 10.303| 10.303 | 10.303 | 10.303 | 10.303
3 9.834 | 10.554| 11.095| 11.387| 12.020 | 12.363| 13.113 | 13.522 | 13.958| 13.522| 12.363| 12.363| 12.363 | 12.363 | 12.363 | 12.363
4 13.113 | 14.072| 14.794 | 15.183| 16.026 | 16.484| 17.483 | 18.030 | 18.611| 18.030( 16.484| 16.484| 16.484 | 16.484 | 16.484 | 16.484
5 16.391 | 17.590| 18.492| 18.979| 20.033 | 20.605| 21.854 | 22,537 | 23.264| 22.537| 20.605| 20.605| 20.605 | 20.605 | 20.605 | 20.605
6 19.669 | 21.108| 22190 | 22.774| 24.040 | 24.726| 26.225 | 27.045 | 27.917| 27.045| 24.726| 24.726| 24.726 | 24.726 | 24.726 | 24.726




COMPLIANCE OF KIMMCO PRODUCTS WITH INTERNATIONAL STANDARDS

STANDARDS KIMMCO PRODUCTS
COMPLIANCE KBR | KBS [KDI/KDIf KDL | KAD | KCL | K450 | KLI | KKL36
American Standards
ASTM
C 165 [ ] [ ] [ ]
c167 @ ® ® ] o
C 168 & ® ® ® @ @ ® @ @
C177 ® [ ] [ ] ® @ @ @
C 302 @&
C 303 @ [ ] ] @
C 303 &
C 356 @ ®
C 411 ® [ ] [ ] & & ® ®
C 423 ® @ @ @ & @
C 518 ® ® ® ] @ ®
C 547 (class 1) [ ]
C 553 @ ® [ ]
C 585 [ ]
Ch6l12class1To 3 & o
C 653 ®
C 665 @®
C665#13.88& 139 ® ® @ @ @ & ®
C 680 @ [ )
C 686 L [ ]
C 871 ® ®
C 991 &
C 1045 @ ® ] @ [ ] ]
C 1071 ® =)
C 1101/1101M [ ] [ ] ® @ @
C 1104/1104 M ® @ ® [ ] @ 2] ® ® &
C1136 (type 1 & 2) @ @ [ ] 2 ®
C 1290 (type IlI) ®
C 1335 ® & ® @ % & @ ] &
C 1338 2 5] @ ®
E 84 ® ® °® ® @ @ & ® r:Y
E 96 [ ] ® ® @ ® [ ] @
E 136 @ @ ®
E 336 =) ]
E 477 @ @
E 795 L] ® ® & & @
E 1376 ®
UL
181 ® & &
181 A <
723 ® ® @ ® S & ® °® @
Federal and Others
HH-B-100B (Type I) e ® ® ® @ @
HH-1-521F @ @ [ ]
HH-1-545B ® @
HH-1-558B ® @ [ ] ]
$5-5-118B (type XI)
NFPA 255 ® ® ® [ ] @ & ® ® &
NFPA 90A/B Codes ® @ & &
NAIMA Standards ® ® ® ® @ @ @
ASHARE 90.1 requirements ® ® @ ® ® ®
ASHARE 90.2 requirements @ ®
SMACNA Standards ® @ & @




STANDARDS KIMMCO PRODUCTS

COMPLIANCE KBR | KBS |[KD/KDF| KDL | KGD | KCL | K450 | KU | KKL36
British Standards
476 (part 4) ® ® ® ® ® ® @ ® &
476 (part 6) L L L] ® ®
476 (part 7) ® L] [ ] ]
874 ® ] °® ® ® & ® ] o
1387 [ ]
2871 L ]
2972 ® ® e ® @ °® e @ @
3533 ® ® ® ® @ ® ® @ ®
3600 @
3958 (part 4) @
3958 (part 5) ® ® B &
5234 [ ]
5422 ®
5643 ® ® L] @ ® @
5720 ® @ @
5970 ® @
6676 (part 1) L [ [ ] [ )
8290 (parts 1 and 2)
German Standards
DIN 18165 @ L ® ® ® ® [ ] ] @
DIN 52612 L] @ ® [ ] % @ [ ® [ ]
1SO
161 (part 1) ®
274 ®
354 @ ® L] ® ® [ ]
1182 L ® ® ® e e ® @ @
4200 [:2 [ ]
8301 L ] [ ] [ ] @ ® @
8302 ® ® ® ® & @ @
8497 ® @
9229 @ & ® ® & L] @ @ @
9291 & [ ] [ ] [ ] ] L ® ) ]

CONVERSION FACTOR

Reference:ASTM E 380

Thermal Btu/ft hF Btu in/ft? hF Kcal/m hK W/m K
conductivity [ gyt hF = 1 12 1.488 173
1 Btu in/ft hF = 0.0833 1 0.124 0.144
1 Keal/m hK = 0.672 8.064 1 1.163
1 Wim K = 0.578 6.933 0.860 1

Permeability

1 perm (grain/ft? h in Hg)

1 perm (grain/ft? h in Hg)

1 perm in (grain in/ft? h in Hg)
1 perm in (grain in/ft? h in Hg)
1 perm in (grain in/ft? h in Hg)
1 gramme/m h mm Hg

1 m?h mm H,0

=0.028 gramme/m? h mm Hg

=0.00021 grammeNh

=17 gramme mm/m? h mm Hg
= 0.0007 gramme/m h mm Hg

= 0.000005 m/Nh

=0.0075 m/Nh

=0.1 m*Nh
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SIJIL PERAKUAN BAHAN
CERTIFICATE OF MATERIAL APPROVAL

Jabatan Bomba dan Penyelamat Malaysia
dengan ini memperakui bahawa

Fire and Rescue Department of Malaysia
hereby certify that

SC M&E HARDWARE SUPPLIES SDN BHD (228905-m)
No.3 Jalan Alfa Impian 1,
Alfa Impian Industrial Park,
43300 Cheras,
Selangor DE.

Bagi bahan binaan / pepasangan keselamatan kebakaran
For building material / fire safety aquipment

BAHAN KELAS ‘O’

Berdasarkan piawaian
As complying with

BS 476: PART 6: 1989+A1:2009, BS 476: PART 7: 1997

Tempoh sah pera(ti:ﬁﬂﬂf 05/201 Ega 01/05/2014

(DATO’ MAHADI BI ALI)
Timbalan Ketua Pengarah (Operasi),

b.p. Ketua Pengarah

Jabatan Bomba dan Penyelamat Malaysia.

Tarikh: [ Mei 2013




No. Fail: JBPM/IPIBKK:700-7/2/7-332( 4 ) LAMPIRAN A1
Mo.Sin: BBIC' O T 4472013

Jenis Bahan Binaan * FIBREGLASS INSULATION MATERIAL

Jerama s Speol ks : “KIMMCO” (25mm & 50mm THICK @ 32kg/m’)

I B L A e TS © KUWAIT INSULATING MATERIAL MANUFACTURING CO.
S.AK. (KIMMCO) KUWAIT

Tahap Rintangan Api : CLASS ‘D’

No. Laporan ujan/Tarikh ¢ TUV-SUD-PSB NO.719166778-MEC10/2H-YWA (05/02/2010),

719166778-MEC10/1H-OKH (01/02/2010), 719166778~
MEC10/2G-YWA (05/02/2010) & 719166778-MEC10/1G-OKH

(01/02/2010)

Skim Persifilan Barangan . Sila kemukakan lesen persijilan barangan pada
pembaharuan akan datang, sijil tidak akan dikeluarkan
tanpa dokumen tersebut.

Had! Kegunaan ' PEMASANGAN SEBAGAI BAHAN KELAS ‘O’ HENDAKLAH
MEMATUHI SPESIFIKASI UJIAN DAN UBBL 1984 SERTA
PERLU MEMATUHI SYARAT-SYARAT TAMBA
SEPERTI DI LAMPIRAN A2 & A3.

Tempoh sah perakuan: 02/05/2013 hingga 01/05/2014



