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Construction Case Food Factory

Hand-washing place

o

'\ Material storage room

Product storage room
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Technical Data sasic Performance of the Panel

Performance of the Panel

n Local Compressive Strength of the Panel

This strength represents how much the panel can resist against local
deformations in the panel surface caused by a concentrated load or
the like. The chart shows how the limit load changes according to the
load’s diameter.
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— Load diameter (d®)

Load with diameters of 3cm, 5¢cm, and 10cm are used to measure (short-term) limit loads that dent the panel
surface.

H Deflection of the Panel Caused by Load

This represents deflection caused by load of a panel that is simply
placed alone.

For uniform load
Type:Flat panel : dmax = SL[“ + w—zz
384D 8U
dmax = maximum deflection (cm)
= load per unit length (kgf/cm)
{ = distance between fulcrums (cm)
D = flexural rigidity (kgf-cm®)
Ebf(h+c)*
8(1-u")
shear rigidity (kgf)
Gbn(h+c)
2c
surface material Young's modulus (kgf/cm?)
Al=7.0x10°
Fe=2.1x10°
=(1-v)
b = panel width (cm)
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For Concentrated load:

pe’ Pt
= + =
<6max 48D | 4U

P = concentrated load (kgf)

= surface material thickness (cm)

= panel thickness (cm)

core material thickness (cm)
Poisson’s ratio

Af =0.33

Fe =0.28

G = core material shear rigidity (40kgf/cm?)
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Type: Flat panel
Surface material:

Type: Flat panel
Surface material:

Colored aluminum sheet Colored steel sheet

£ 20 / £ 20
£ /| E
2 2
g // g //
@ 10 /’ @ 10 v
//
g 980 1,960 0 980 1,960
(100) (200) (100) (200)
Uniform load in N/m? (kgf/m?) Uniform load in N/m? (kgf/m?)
42
Panel 75
thickness | 100
125 | ——— .
* 1= 3,000mm 1 (kgf) =9.8 (N)

ﬂ Design of Panel Installation

M Conditions that require attachment of strengthening furring strips
(quideline)

In a case where a (indoor) wall panel receives no wind pressure, it
must be reinforced with furring strips if it exhibits a heat deformation
level and a height that exceeds certain levels. The criteria for furring
strip attachment are shown in the table below, which are based on
the assumption that the panel is subject to no defrosting pressure or
suspended load.

Category Panel height (H) Deflection(d) | Number of furring strips (tiers)

H=<5,000(42mm)

6,000(75mm or higher) |  2=30 Nt ez
42mm: 5,000 < H
®) | 75mm or higher: 6,000+ | 2=30 1

(c) / 30<5<40 1
@ / 40<5560 2

2
Upper part : The furring strips must be
secured to the wall panel.
(e) 60<d Lower part : The furring strips need
only to be attached which need not be
secured to the wall panel (back furring
strips)

eThe criteria shown in the table above should be used only as a guideline because they do not strictly take
into account the fact that different types of panels exhibit different heat deformation levels. In the design
phase, a structural calculation is required each time.
eThe criteria assume that the following requirement are satisfied.
1. The panel is installed indoor (not subject to any loads such as wind pressure).
2. Even for an RH refrigerator, a necessary relief dumper must be determined by calculation and installed.
3.1f a load collapse defined by the Warehousing Business Act and other regulations occurs, cargos are
loaded in racks, for example, and therefore do not fall on the panel.
4. Panels that use aluminum as the surface material are excluded.
5. The panel bottoms are secured based on floor embedding or floor angles (floor base are excluded).
6. Special cases such as rapid/frozen spirals should be separately considered
7. During Installation, additional care should be exercised to ensure safety by, for example, temporarily
fixing the panels.
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n Thermal Insulation Performance of the Panel

Using rigid polyurethane foam as the core material, our panel products
are thin and lightweight with a high level of thermal Insulation
performance. According to temperature zones, our panels are available
in seven different thicknesses.

u value Thickness when as the insulating
thiF::T(:ZIss Wim'k Recon}em;ng?:u?'geratlng material, polystyrene foam is
(Kcalim*h=°C) P alternatively used

42mm 0.50 (0.43) 268 K (-5°C) or higher 70mm
75mm 0.28 (0.24) | 253 K (-20°C) or higher 123mm
100mm 0.21(0.18) | 238 K(-35°C) or higher 178mm
125mm 0.17 (0.15) | 228 K (-45°C) or higher 213mm
150mm 0.4 (0.12) | 218 K (-55°C) or higher 267mm
200mm | 0.11(0.09) | 213K (-60°C) or higher 356mm
Remarks

M The operating temperature values should be used only as references. The most cost-effective panel
thickness depends on the scale, intended use, and/or region.

M Thermal conductivity W/m- K (Kcal/m- h-°C): rigid polyurethane foam = 0.021 (0.018)
Polystyrene foam = 0.028 (0.024) is used

o = Thermal conductivity of the insulating material W/m K (Kcal/m-h-°C) / insulating material thickness (m)
oK for the operating temperature range does not include the values after the decimal point.

H Thermal Conductivities and Densities of Materials (g/cm’)

. Panel Panel

Heat insulating board made of rigid urethane Type 2, g
o category 2 0.024 or less | 0.025 or higher

Styrofoam insulation (Type-A beads method

polystyrene foam) Category 1 | 0.036 orless | 0.03 or higher

Heat insulating board made of extruded Type 2 0.034 orless | 0.025 or higher

polystyrene foam

Heat insulating board made of glass wool 24K 0.049 orless | 0.022t00.026
Heat insulating board made of rock wool Category 1 | 0.044 or less 0.04t0 0.1
Autoclaved lightweight concrete (ALC) panel 017 0.5t00.7

eThe thermal conductivities above are reference values based on the JIS standards. The thermal
conductivities of the products are calculated based on rigid polyurethane foam = 0.021 W/m-K (0.018
Kcal/m-h-°C).

ﬂ Condensation Characteristics of the Panel

M If a refrigerator is used in a stuffy, hot and humid place,
condensation may form on a panel surface. To prevent condensation
from forming, a refrigerator should be placed in an airy, cool
location.

M The humidity is approximately 50 to 60% in a room equipped with
an air conditioner, which may be as high as 80 to 95% in a kitchen
or outside.

Il The dew-point humidity depends on the conditions of the site. It is
greatly influenced by the wind speed outside the refrigerator. The
higher the wind speed, the higher the dew-point humidity.

100 | | |
Wind speed: 0.2 m/s
Outside air temperature:
303 K (30°C)
90
=
1=)
=
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= 80
©
=
=
3
-
70
60

0 10 20 30 40 50 60 70 80
Temperature difference (°C)

eThe values represent humidity performance measurements made at a wind speed of 0.2m/s (nearly airless)
on a panel-by-panel basis. This condition corresponds to that for a case where a refrigerator is placed
near a wall. The temperature difference represents the difference between the outside air temperature and
the temperature inside the refrigerator.

*All of the performance values are measurements at cloth joints (joints between the ceiling and wall and
joints between the floor and wall). Near the floor, it is nearly airless.

Sound Insulation Performance of the Panel

Sound transmission loss

5 . . . . . .

40 2
c o H |
o T
B Type: Flat panel(42mm)
E e Surface material: Colored steel sheet
c ©
g5
3t
» &

‘ 20

10 Type: Flat panel(42mm)
Surface material: Colored aluminum sheet

0 125 250 500 1,000 2,000 4,000
—— = Frequency (Hz)

The noise from the cooler fan is large at frequencies between 250 and 2,000Hz.
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To Use the Product Securely

Asperities on the Panel Surface //

Asperities present on a panel surface may result from a phenomenon we call a void. Although the core material has
small gaps, this has almost no effect on the thermal insulation performance because it is delivered on the panel surface.
In addition, asperities do not adversely affect the panel strength.

What Is a Void?

Why Are Voids Generated?

A void is a small gap present in the core material inside
the panel.

Void

If the surface looks depressed: If the surface looks swelled:
(This occurs when the room temperature is low.) (This occurs when the room temperature is high.)

The air inside voids expands,
pushing up the surface material.

The air inside voids decreases in volume,
pulling down the surface material.

* How the surface looks depends on how it is lighted or the angle at which it is seen.

The core material grows inside the panel and catches air
during the filling process, resulting in voids.

The core material grows,
catching air.
— Voids are formed.

Floor Load and Specifications (Examples) //

How to read indications

. E (When the product is manually brought inD

. ;: GNhen the product is brought in using a hand truck)

400 | Long-term safe load (kgf/m?)

(600) ¥ i 2
Kgfm? Short-term maximum load (kgf/m?)

Maximum load that one worker can
bring in in his/her hands (kgf)

Maximum load that can be brought in using a
hand truck (kgf)

* All types except the standard type shown in A are custom-designed.

Standard type

This data is arranged for panel construction. The panel thickness is common.

n Aluminum-plastic composite board embedded type

eThe standard type is always based on the following specifications.

Standard lattice
Floor panel

Standard
installation stand

n Heavy loading type

oThis type uses a panel with an embedded aluminum-plastic composite
board and a standard installation stand.

3D,

Aluminum-plastic
composite board
embedded panel

Standard
installation
platform

L '1f'a hand truck is used, use a sliding door and provide a slope.

E Aluminum-plastic composite board embedded type for heavy loads

oThis type uses an installation stand for heavy loads. It also uses a lattice
for heavy loads.

Wooden lattice
for heavy loads

Floor panel

Installation
stand for heavy
loads

n Heavy loading type using an iron checker plate

oThis type uses a panel with an embedded aluminum-plastic composite
board and an installation stand for heavy loads.

Aluminum-plastic
composite board
embedded panel

Installation stand
for heavy loads

H E B EEEEEENn
If a hand truck is used, use a sliding door and provide a slope.

ﬂ Aluminum and iron checker plate bedding type

oThis type uses an iron checker plate and an
installation stand for heavy loads.

olt must be ensured that the
checker plate is secured to the
floor panel. You can effectively
secure the plate using Pop
Rivets or silicone. If water is
used, the product uses an
aluminum or stainless-steel
checker plate.

Installation stand
for heavy loads

Iron checker plate

If a hand truck is used, use a sliding door and
provide a slope

oThis type uses an aluminum checker plate and a
standard installation stand.

|t must be ensured that the
aluminum checker plate is
secured to the floor panel.
You can secure the plate
using Pop Rivets or silicone.
If water is used, silicone must
be used.

— Aluminum checker

NN W W
: e - Backfill concrete should
|_ If a hand truck is used, use a sliding door and provide a be arranged o be high to

slope, or embed the entire refrigerator as shown below.
prevent water from
entering from the outside.

If'a'hand truck is used, use a sliding door argg

provide a slope, or embed the entire refrigerator as
shown below.

About condensation / E:r?;:r?sigiqic?r? the environment, a prefabricated refrigerator/freezer may experience

Our panel provides stable thermal insulation performance; however, in an environment where the temperature and

humidity outside the refrigerator are high, in a stuffy environment, or in an environment that is likely to be affected by

the outside air, the panel may be subject to condensation, a phenomenon that water droplets are formed on the panel
surface. To effectively prevent condensation, keep the site well ventilated and properly insulate the site.

In periods when humidity is high, such as rainy season and summertime in particular, condensation may occur. In a case
where condensation must be prevented to avoid trouble, it is required to take the following measures in advance.

Air-intake fan

Air-exhaust fan

eInstall ventilation fans for proper ventilation.
Ceili eInsulate the reinforcing heams.

€lling | «gpray urethane to the joint section between the
freezer and refrigerator.

*Equip each door with a heater.

eArrange short curtains.

*Design the structure so as not to allow air from the air
conditioner to be directly applied to doors.

eArrange a drainage around the structurer.

Insulator (e.g. Eps Beads) j

Environ-

Urethane
spraying Ventilation fan J‘

*To prevent condensation at panel joints:
Equip the site with an air conditioner for proper ventilation.

ment To prevent condensation near the existing wall:

Insert an insulator between the refrigerator and wall.

*To prevent condensation on downstairs ceilings for a

multilayer hierarchical structure:

Install a thicker insulator on the floor on which the freezer/
refrigerator is placed.

Spray urethane to the downstairs ceiling.

Install fans for proper ventilation.

Floor panel

Airflow

Floor

Urethane foaming
in place

*Properly ventilate the space under the floor.
eUnder the floor, foam urethane in place.

» ] You can walk on the ceiling for checking. Sections where you often walk should be
Ceiling Checking / separately cured. In addition, ensure that no concentrated load is applied. Do not use
the ceiling as a scaffold during construction.

- . Walk softly using the entire soles of feet
gﬂﬂg%g{i‘ﬁn Walking | yithout allowing the heels of the shoes
9 to hit the ceiling.

Do not give an IMPact

to the ceiling.

An impact may cause the surface
material to come off.

. Only one worker can ride on the panel.
Eﬂ,létlfgasdasbom Pay attention to the weights of objects to
be placed on the ceiling.
/
N
e Not more lhan1 00 kg

per panel (untreated)

Objects heavier than 100 kg may
r break the roof.

0 kg
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