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1 General

Performing a simulation to examine the effect of MIG's paint on the temperatures in inside
apartments in the building .

The thermal properties of the paint are in the appendices attached.

The tests conducted in accordance with Israeli Standard 1045.

Tests were conducted using with Autodesk CFD.

The temperature was simulated and tested by a team of engineers from Eyal Niv Consulting
Engineers Ltd., headed by Engineer conditioning and ventilation Eyal Niv .

The achievements of these set of test represents great impact of using MIG paint.

2 Target and test method description

Purpose:
Simulate the temperature in 2 types of buildings (high rise and two-story) with

4 apartments (area of 100 sg.m.) on each floor.

Check the SUN influence on the building from all directions.

Method:
The Simulation will be done according the published temperature in 4 Climate areas' (Enclosed a

map).

The Simulation will be done in a specific day as stated in the standard: 3 October and 27 March.
The Simulation will be done on regular Building (Regular wall thickness 24 cm (interior plaster
+ Brick + exterior plaster) R = 0.74

The Simulation will be done on painted Building (Painted wall thickness 22 cm (interior plaster
+ Brick + exterior plaster+ color) R = 2.65. Reflection =0.85%

Windows U=5.88, SHGC =0.82, VT=0.78

The 2 separate tests are to eliminate any impact of heat transfer due to mix coating.
In this test a comparison was made between the building and the building painted with plain

block wall.
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Climate Zones Map
According to Israeli
Standard 1045

'N Zone
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v’ Each test scenario was done on the same method; the only difference is the boundary
conditions.

v" Defining the geometry structure of the building (walls, windows, etc... ).

v’ Setting thermal properties of the ceiling, walls and windows.

v/ Setting up solar radiation conditions, according to the geographical location and date of
the test.

v' Setting preconditions to the environment, ambient temperature setting according to the
published temperature.

v The apartment is closed no air ventilation, this will impact the overall temperature but
will allow checking the differences between the scenarios.

v’ Setting up checkpoints in every apartment, the center of the apartment

v Performing Analysis, Compliance, running about 1000 iterations per scenario until
convergence.

v Checking visually displaying and numeric results values.

v Verification of the analysis results.
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Check point in tower 1 (center of the volume on each floor)

Check point in tower 2 (center of the volume on each floor)
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Check point in tower 3 (center of the volume on each floor)

Check point in tower 4 (center of the volume on each floor)
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Ref Conditions

Ref temp 27-Mar' | 3-Oct'

Zone X 32.8 27.6
Zone 2 31.1 30.3
Zone 2 25.2 26.3

Zone T 32.7 32.9
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3 Highrise (zone R) 3rd Oct

3.1 Normal building general view after analysis (building shade on the right
side)

(6) Temperature - Celsius
120

105
95
85
75
I 65
I 55
45
35
25
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3.2 Normal building general view after analysis without roof

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25

3.3 Normal building general view after analysis only few floors

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25
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3.4 Painted building general view after analysis

(6) Temperature - Celsius
120

105
95
85
- 75
- 65
I- 55
45
35
25

3.5 Painted building general view after analysis without roof

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25
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3.6 Painted building general view after analysis few floors

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25

3.7 Comparison between the 2 buildings in the same floors and the same
apartment.

Tower 1
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@1 Normal @1 Paint
75.9
72.83 73.36 75.09
6801 01 6927 69.62 69.76 70.68
) 57.6 58.2
27055, g8 270 Y e Y 55.724 55.9
50.8
47.3
11 10 9 8 7 6 5 4 3 2 1
Tower 2
@2 Normal @2 Paint
81.57
74.61 74.57 77.48
72.91 72.76 73.64 : :
69.97 71.79 72.05
60.39 .
Ki
5399 55.048 55. .
48.6
11 10 9 8 7 6 5 4 3 2 1
Tower 3
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@3 Normal @3 Paint
142 74.16
6653 6796 6793 67.87 6839 6828 69.49 ‘
63.73
°o.04 . 54. 53.8 53.7 54. 53.8 55.2 55.2
09 50.2
44 4
19 8 7 6 5 4 3 2 1
Tower 4
@4 Normal 4 Paint
64.56
61.05
58.56 58.64 58.76 5856 59.12
5613 5755
52.8
49.6 50.0 50.4 50. 50.8 50.5 50.8 50.
45.97 47 s
40.2
w9 8 7 6 5 4 3 2 1
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Conclusions:

The effect of paint in all floors and all apartments is well marked.

[t is vary per floor and direction to the sun.

The effect of color on the lower floors is higher due to ground reflection.
While the apartment is facing the wall to the sun the impact is bigger.

As side effect in painted buildings, due to smaller difference between the
comfort temperature and the actual temperature there is less moisture inside
the building walls, reduce Fungi / mold initially bad smell.

Less weight on the wall, May use thin normal plaster + paint rather than thick
thermal plaster.
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4 High rise (zone X) 27t Mar

4.1 Normal building general view after analysis (building shade on the right
side)

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25
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4.2 Normal building general view after analysis without roof

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25

4.3 Normal building general view after analysis only few floors

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25
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4.4 Painted building general view after analysis

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25

4.5 Painted building general view after analysis without roof

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25
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4.6 Painted building general view after analysis few floors

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25
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4.7 Comparison between the 2 buildings in the same floors and the same

apartment.
Tower 1
@1 Normal B1Paint
e o6 1897 80.97
7369 7288 237 7382 : 74.08 74.83
) ) d 65. . _
6146 gp g0 O 6298 ©3. 63. 62.54 62.8
53.5 55.4
11 10 9 8 7 6 5 4 3 2 1
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Tower 2

B2 Normal @2 Paint
g31 8425 8371 8528 8532 8518 gqq1 5074 8704
80.9 :
: 71. 71.
66.92 cc.060 OB 67. 69.78" 69,
63.9 63.2
56.4 59.
11 10 9 8 7 6 5 4 3 5 .
Tower 3
B3 Normal @3 Paint
78.16
72.67
6853 69.12 69.73 69.84 69.58 70.45
57 6742
62. q
59.08 5784 59 59.88 61 61818 60.08 g
51 > 54.2
11 10 9 8 7 6 s 4 3 5 .



Tower 4

B4 Normal @4 Paint

71.6
66.6
. 63.53 63.71 636 64.28
6097 6239 0318
54.¢ 56. 56.8 56.8 56.6 57.C 56. 55,
51.41 52. S04
45."
11 10 9 8 7 6 5 4 3 : 1
Conclusions:

The effect of paint in all floors and all apartments is well marked.

[t is vary per floor and direction to the sun.

The effect of color on the lower floors is higher due to ground reflection.
While the apartment is facing the wall to the sun the impact is bigger.

As side effect in painted buildings, due to smaller difference between the

comfort temperature and the actual temperature there is less moisture inside

the building walls, reduce Fungi / mold initially bad smell.

Less weight on the wall, May use thin normal plaster + paint rather than thick

thermal plaster.
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5 Highrise (zone 3) 3rd Oct

5.1 Normal building general view after analysis (building shade on the right
side)

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25
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5.2 Normal building general view after analysis without roof

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25

5.3 Normal building general view after analysis only few floors

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25
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5.4 Painted building general view after analysis

(6) Temperature - Celsius

120
105
95
85
75
65
55
45
35
25

5.5 Painted building general view after analysis without roof

(6) Temperature - Celsius
120
105
95
85
75
65
55
45
35
25
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5.6 Painted building general view after analysis few floors

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25
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5.7 Comparison between the 2 buildings in the same floors and the same

apartment.
Tower 1
#@1 Normal
759 75.09
71.01 72.83 20,68
68.91 ’ 69.27 69.62 .
58.2
57.05 ., gl 57.G s 7B L, 55 ¢
50.8
47.
11 10 9 8 7 6 3 2 1
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Tower 2

B2 Normal @2 Paint
81.57
77.48
6097 7179 7291 7205 7276 7364 7461 7457
60.39 3
.(
53.5 55.0 55. .
48.6
11 10 9 8 7 6 5 4 3 5 .
Tower 3
B3 Normal @3 Paint
gy 7416
6653 6796 6793 67.87 6839 68.28 69.49 ’
63.73
o s 4] 54198 53888 s3ag 5478 s3deN >4 5
P . 50.2
44.4
11 10 9 8 7 6 5 4 3 5 .
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Tower 4

@4 Normal @4 Paint
64.56
61.05
5856 58.64 58.76 5856 59.12
s613 5755
52.8
49.6 50.0 50.4 50. 50.8 50.5 50.8 50.
4597 47 s
40.2
11 10 9 8 7 6 5 4 3 2 1
Conclusions:

The effect of paint in all floors and all apartments is well marked.

It is vary per floor and direction to the sun.

The effect of color on the lower floors is higher due to ground reflection.
While the apartment is facing the wall to the sun the impact is bigger.

As side effect in painted buildings, due to smaller difference between the
comfort temperature and the actual temperature there is less moisture inside
the building walls, reduce Fungi / mold initially bad smell.

Less weight on the wall, May use thin normal plaster + paint rather than thick
thermal plaster.
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6 High rise (zone z) 27t Mar

6.1 Normal building general view after analysis (building shade on the right
side)

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25
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6.2 Normal building general view after analysis without roof
(6) Temperature - Celsius
120
115
110
105
100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
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6.3 Normal building general view after analysis only few floors
(6) Temperature - Celsius

120
115
110
105
100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25

6.4 Painted building general view after analysis
(6) Temperature - Celsius

120
115
110
105
100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
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6.5 Painted building general view after analysis without roof
(6) Temperature - Celsius

120
115
110
105
100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25

6.6 Painted building general view after analysis few floors
(6) Temperature - Celsius

120
115
110
105
100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
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6.7

Comparison between the 2 buildings in the same floors and the same
apartment.

Tower 1

@1 Normal @1 Paint

74.12
69.67
67.44
6478 65.04 6484 6494 6589 66.56

63.05 c0.4
<657 574 5o Bl 60.250 60. 60. 4l 9. codnl s8¢

51.

11 10 9 8 7 6 5 4 3 2 1
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Tower 2

@2 Normal @2 Paint
88.31
84.42
79.79 806 79.79
76.29 78.91 78.93 7581 78.31
65 66. 68.8 68.8 67. 68.4 6 68. 66. 66.7
60.C
56.2
11 10 9 8 7 6 5 4 3 2 1
Tower 3
@3 Normal @3 Paint
70.06
64.01
5947 6043 6069 60.85 60.97 60.87 61.58
5256-51 55.7m 56.08 56 56. 56.95m s6. ss. A <,
49.74 49.
43,
11 10 9 8 7 6 5 4 3 2 1
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Tower 4

B4 Normal B4 Paint
79.49
73,66 76.69
7032 7209 7135 : 7132 7325 5997 7193
63.
6036 60.80 02PN 1l 6288 61 3 N
52. 54.
11 10 9 8 7 6 5 4 3 2 1
Conclusions:

The effect of paint in all floors and all apartments is well marked.

[t is vary per floor and direction to the sun.

The effect of color on the lower floors is higher due to ground reflection.
While the apartment is facing the wall to the sun the impact is bigger.

As side effect in painted buildings, due to smaller difference between the
comfort temperature and the actual temperature there is less moisture inside
the building walls, reduce Fungi / mold initially bad smell.

Less weight on the wall, May use thin normal plaster + paint rather than thick
thermal plaster.
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7 Highrise (zone 3) 3rd Oct

7.1 Normal building general view after analysis (building shade on the right
side)

(6) Temperature - Celsius
120

105
95
85
75
L 65
55
45
35
2
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7.2 Normal building general view after analysis without roof

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25
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7.3 Normal building general view after analysis only few floors

(6) Temperature - Celsius

120
105
95
85
75
65
55
45
35
25

7.4 Painted building general view after analysis

(6) Temperature - Celsius

H |
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7.5 Painted building general view after analysis without roof
(6) Temperature - Celsius
120
-
i a5
e 85
g 75
— 65
g 55
45
35
25

!
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7.6 Painted building general view after analysis few floors

(6) Temperature - Celsius
120

105
A9

-—

— 85
C 75
65
55
45
35

25
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7.7 Comparison between the 2 buildings in the same floors and the same
apartment.
Tower 1
@1 Normal W1 Paint
81.45 8197
77.32
75.21 .
74.38 74.33 7439 4ycp 7213
60.12 57
538 5588 53950 54.988 54.9 ‘B 55.088 55.088 55.3
49.3
45.¢
11 10 9 8 7 6 5 4 3 2 1
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Tower 2

@2 Normal @2 Paint
88.48
80.45
7y 7401 7614 7201 7588 76.53 761 /773
66.5
: 56 57. 56.660 57.2 |
45 5. 53. 54. 55. 55. 5y
1 10 ? 8 7 6 5 4 3 2 1
Tower 3
@3 Normal @3 Paint
77.27
6769 6867 7004 69.96 70.52 71.65 7054 7021 7174
60.31
50 sofl 5198 s1.63 52.18| 1A 5398 539 52
45 . 48.(
12 11 10 9 8 7 6 5 4 3 2 1
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Tower 4

@4 Normal @4 Paint
69.67
64.23
60.7 61.21 6145 6135 6144 6143 61.99
57.89
50.21 47 ¢ 48 48. 48.8 49, 49, 49.5 48.4
45 .4 439
37.
11 10 9 8 7 6 5 4 3 2 1
Conclusions:

The effect of paint in all floors and all apartments is well marked.

[t is vary per floor and direction to the sun.

The effect of color on the lower floors is higher due to ground reflection.
While the apartment is facing the wall to the sun the impact is bigger.

As side effect in painted buildings, due to smaller difference between the
comfort temperature and the actual temperature there is less moisture inside
the building walls, reduce Fungi / mold initially bad smell.

Less weight on the wall, May use thin normal plaster + paint rather than thick
thermal plaster.
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8 Highrise (zone ) 27t Mar

8.1 Normal building general view after analysis (building shade on the right
side)

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25
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8.2 Normal building general view after analysis without roof

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25

8.3 Normal building general view after analysis only few floors

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25
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8.4 Painted building general view after analysis

(6) Temperature - Celsius
120

105
95
85
+ 75
I &
I 55
L 45
35
25

8.5 Painted building general view after analysis without roof

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25
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8.6 Painted building general view after analysis few floors

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25
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8.7 Comparison between the 2 buildings in the same floors and the same

apartment.

Tower 1

7
55.75 53.5

48.4

11 10

65.6 65.07

@1 Normal

65.61

55.

54. 5o Af 53¢

74.2
71.21

65.43

47.
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Tower 2

@2 Normal @2 Paint
84.52
80.34
7345 7538 7618 o445 75.89 76.59  76.04
. 62. ,
62.19 5.4 61. 61.0 60. 61. 62. 59 59.¢
52.2 53.
11 10 9 8 7 6 4 3 2 1
Tower 3
@3 Normal @3 Paint
69.98
65.02
cocg 6212 6251 623 6247 6262 6293
55.17
52. 53. q
so8 5172 5238 s52. 51. 5008 5o,
47.2 45,0
11 10 9 8 7 6 4 3 2 1
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Tower 4

B4 Normal @4 Paint

63.77
58.11
5448 5542 5501 5455 548 54.88 5565
>1.54 49 49 49
y 48.7 48. Y. .( .0 48. 47.4 d
4538 46.6 : 46.
43.C
40.4
11 10 9 8 7 6 5 4 3 2 1
Conclusions:

The effect of paint in all floors and all apartments is well marked.

[t is vary per floor and direction to the sun.

The effect of color on the lower floors is higher due to ground reflection.
While the apartment is facing the wall to the sun the impact is bigger.

As side effect in painted buildings, due to smaller difference between the

comfort temperature and the actual temperature there is less moisture inside

the building walls, reduce Fungi / mold initially bad smell.

Less weight on the wall, May use thin normal plaster + paint rather than thick

thermal plaster.
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9 Highrise (zone 7) 3rd Oct

9.1 Normal building general view after analysis (building shade on the right
side)

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25
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9.2 Normal building general view after analysis without roof

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25

9.3 Normal building general view after analysis only few floors

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25
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9.4 Painted building general view after analysis

(6) Temperature - Celsius
120

105
95
85
75
65
I 55
45
35
25

9.5 Painted building general view after analysis without roof

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25
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9.6 Painted building general view after analysis few floors

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25
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9.7 Comparison between the 2 buildings in the same floors and the same

apartment.
Tower 1
@1 Normal @1 Paint
81.31 80.84 80.15
78.47 ’
71.56
65.4
61. A 62.5 62.2 62.4 63. 63.
60.8
59.
56.94 55.5
51.
11 10 9 8 7 6 5 4 3 2 1
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Tower 2

@2 Normal
. 89.19
87.17 88.86 83.38 86.11
80.88 81.34 :
71.45
66.5 65.C
59.03 5g. 270 ©0 60.(
53.6
11 10 9 8 7 6 3 2 1
Tower 3
@3 Normal
79.31
Ja11 7457 7612 76.15 77
64.16 66.76 62.4
—' 53990 7 54.4
48.6
11 10 9 8 7 6 3 2 1
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Tower 4

B4 Normal B4 Paint
69.06
clgg 6295 6392 6444 6408 6449 65.95
59.59 ‘ 572 o -
56.09 d 56.2 . B 3 56.
. o3 Jg 5488 S5
48.65 > 50.4
43.
11 10 9 8 7 6 5 4 3 2 1
Conclusions:

The effect of paint in all floors and all apartments is well marked.

[t is vary per floor and direction to the sun.

The effect of color on the lower floors is higher due to ground reflection.
While the apartment is facing the wall to the sun the impact is bigger.

As side effect in painted buildings, due to smaller difference between the
comfort temperature and the actual temperature there is less moisture inside
the building walls, reduce Fungi / mold initially bad smell.

Less weight on the wall, May use thin normal plaster + paint rather than thick
thermal plaster.
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10 High rise (zone 7) 27t Mar
10.1 Normal building general view after analysis (building shade on the right

side)

(6) Temperature - Celsius

H |

10.2 Normal building general view after analysis without roof
(6) Temperature - Celsius

120
105
95
85
75
65
55
45
35
25
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10.3 Normal building general view after analysis only few floors

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25

10.4 Painted building general view after analysis

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25
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10.5 Painted building general view after analysis without roof

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25

10.6 Painted building general view after analysis few floors

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25
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10.7 Comparison between the 2 buildings in the same floors and the same

apartment.
Tower 1
B 1 Normal @1 Paint
78.83
73.84
71.62
. 69.15 69.14 70.42 70.6
6630 0599 68.73
60.4 60.9 61. 61.8 61. 60.
56, 58. 59. 57
53.4 53.2
11 10 9 8 7 6 5 4 3 2 1
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Tower 2

@2 Normal @2 Paint
87.35
82.58
1577 7666 7825 7692 79.34 80.24 79.37
66. 66.4
07 cL3g o o+ 63.888 63288 ¢).
59. 57
54.
11 10 9 8 7 6 5 3 2 1
Tower 3
@3 Normal @3 Paint
76.38
71.65
544 6699 6754 6771 €807 684 69.26
°974 57.08 57.508 58688 58BN 58AE 57888
3.6 55. 49
50.6 >3 51.9
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Tower 4

B4 Normal @4 Paint

71.85
65.16
530 60.14 6072 611 61.26 61.6 62.54
56.53 53¢ 55.2 55.6 56. 56.0 55 ¢ 55, e
50.64 51.5 .
45.(
11 10 9 8 7 6 5 4 3 : .
Conclusions:

The effect of paint in all floors and all apartments is well marked.

It is vary per floor and direction to the sun.

The effect of color on the lower floors is higher due to ground reflection.
While the apartment is facing the wall to the sun the impact is bigger.

As side effect in painted buildings, due to smaller difference between the

comfort temperature and the actual temperature there is less moisture inside

the building walls, reduce Fungi / mold initially bad smell.

Less weight on the wall, May use thin normal plaster + paint rather than thick

thermal plaster.
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11 Small Building (zone 7) 27t Mar
4 different scenarios
1) Regular building as before.
2) Painted building as before.
3) Itung wall
4) Itung wall + 1 fresh air circulation.
5) Itung wall parameters

a. thickness 24 cm (interior plaster + Itung Brick + exterior
plaster) R =1.41

Painted building

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25
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11.1 Painted building without roof

(6) Temperature - Celsius
120

105

11.2 Painted building, only walls

(6) Temperature - Celsius

.

'~ 105
B 95
B 85
F 75
- 65
B 55
45
35
25

Eyal Niv Eng. Page 67 / 72 Report - Impact MIG 's paint



11.1 Itung building general view

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
252

11.2 Itung building without roof

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
25.2
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11.3 Itung building, only walls

(6) Temperature - Celsius
120

105
95
85
75
65
55
45
35
252
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11.4 Comparison between the 4 Scenarios in the same apartment per tower.

B Normal M Paint M ltung M Itung+air

67.54

59.33
56.8 876 s6g

Conclusions:

The effect of paint in all floors and all apartments is well marked.

[t is vary per floor and direction to the sun.

1 Air circulation/per hour effect is about 10C

The effect of color on the lower floors is higher due to ground reflection.
While the apartment is facing the wall to the sun the impact is bigger.

As side effect in painted buildings, due to smaller difference between the
comfort temperature and the actual temperature there is less moisture inside
the building walls, reduce Fungi / mold initially bad smell.

Less weight on the wall, May use thin normal plaster + paint rather than thick
thermal plaster.

Eyal Niv Eng. Page 70 / 72 Report - Impact MIG 's paint



12 Annexes
1) Calculation of the heat coefficient
2) Calculation of the heat coefficient interior2
3) ECO-Label- Zertifikat (dt,eg,fr)
4) ESP fire behaviour test A2
5) Measuring the IR-reflective Properties of MIG-ESP
6) Reflection test ICT eng.
7) UV Test Report 130608
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