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ENERGY AND ENVIRONMENTAL PERFORMANCE OF A
COMPLEMENTARY DESIGN FOR THE COVER OF THE BUILDING
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Abstract:

The research topic of reducing energy consumption to approach the limits of thermal
comfort inside the buildings and call to make buildings more suitable for local climate in
the hot dry regions, and we have paid for that is what we found happening in some of
the construction methods used in some areas of Iraq, including the city of Mosul,
Sulaymaniyah and Dohuk, Erbil and Kirkuk, which many the use of the concrete block
and solid in construction work, and to provide information which would reveal the
impact of the use of building materials and design practices to improve the thermal
performance of the approach of thermal comfort.

To achieve the aim of the research has been the use of the scale (Mahoney)
Amended and of climatic data for the city of Mosul, to gain access to indicators and
general recommendations and detailed, and build a virtual model and the extrapolation
of these indicators through an analytical study of (32) and the situation is different in
two phases, thermal performance and to identify and compare the performance of
default under the model indicators:
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1- Changing of construction constituents.

2- Changing of plan direction.

3- Adopting the compact plan.

4- Reducing the rate of openings to 15% of the area of the wall.
The research has shown that there is positive improvement in reducing energy load in
case of changing the index of construction constituents from nearly 13% to 63%. and in
the case of combined indications it would reach to nearly 66% and to higher costs of
insulation and wrapping which might reach to 86%, which showed that the rejection
method using solid blocks will change a lot of the need to adapt to the artificial energy
buildings and the shortcut from the energy consumption.
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Air temperature: °C 3 ) <la o (V)d s

J F M A M J J A S (0] N D High AMT
Monthly mean max. VY, 1 145 | 19.1 | 253 | 331 | 39.5 | 43.4 | 43.4 | 38.9 | 31.6 | 22.2 | 14.7 | &Y. ¢ | Y,V
Monthly mean min. 2.0 3.2 5.7 9.7 | 143 | 18.6 | 22.2 | 211 | Yo,A [ Yo,A | A YA LY £Y,¢
Monthly meanrange | Y+,0 | Y),% | A%, & [ V0,5 | VAA [ Yo, 8 | YVY (1223 | ¥YF,) | Yo,A [ 154 | V)4 kﬁan

Relative humidity% 4l 4k ) (Y)dsas

Monthly mean max. a.m. 95.0 93.0 | 89.0 | 86.0 | 71.0 | 56.0 | 45.0 | 53.0 | 59.0 | V\,: A, | 4o,
Monthly mean min. p.m.. A, 53.0 | &V, | YA | YE, Yo, Vo, VE, Wi | Y, £Y,0 | oA
Average AN, 0 VY, WA 1Y, £V,0 YA, LR Yy,o YA, £V,0 g, vi,e
Humidity group £ £ v Y Y Y Y Y Y Y Y £
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(o]
*AMT over 20 °C oA(I:\IIT 15-20 AMT below 15 °C
Comfort limits Humidity: Day Night Night Day Night
RH (sleep) (sleep) (sleep)
Humidity group below 26- 17-25 14-23 21- 12-21
30% 34 30
Yo% 25- 17-24 14-22 20- 12-20
31 27
V-V % -29 17-23 14-21 19- 12-19
Y3 26
aboveV % 22- 17-21 14-20 18- 12-18
27 24
Lol 3 il 5 ) el Aa s Jase =AMT *
) ) pandi (£)dses
J F M A M J J A S (o) N D
4 ¢ ¥y g Y Y Y Y Y Y g ¢
Monthly mean max. VY, o | 145 | 191 | 253 | 33.1 | 395 | 434 | 434 | 389 | 31.6 | 222 | 147
Day comfort max. 27.0 | 27.0 | 29.0 | 29.0 | 31.0 | 31.0 | 31.0 | 31.0 | 31.0 | 31.0 | 29.0 | 27.0
Day comfort min. YY, o | Y, | 23.0 | 23.0 | 25.0 | 25.0 | 25.0 | 25.0 | 25.0 | 25.0 | 23.0 | YY,.
Monthly mean min. 2.0 3.2 5.7 9.7 14.3 18.6 | 22.2 | 21.1 Yo A | YA A Y, A
Night comfort max. 21.0 | 21.0 | 23.0 | 23.0 | 24.0 | 24.0 | 24.0 | 24.0 | 24.0 | 24.0 | 23.0 | 21.0
Night comfort min. 17.0 | 17.0 17.0 17.0 | 17.0 | 17.0 | 17.0 | 17.0 | 17.0 17.0 | 17.0 | 17.0
Thermal stress: day C C C (o) H H H H H H C C
Night C C C C C (o) (o) (o) C C C C
H: Above comfort limits (HOT)
O: Within comfort limits (COMFORTABLE)
C: Below comfort limits (COLD)
Indicator Thermal str_ess Rainfall Humidity Mot
Day Night group mean range
. . H ¢
Air movement essential H1 H 23 Less than 10°
Air movement desirable HY (o) ¢
Thermal capacity necessary A1 1-3 More than 10°
. . H 1-2
Y
Outdoor sleeping desirable A H o) 12 More than 10°
Protection from cold AY C
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Indicator totals from data sheet

H1 H2 A1 A2 A3
. . 8 Y 5
General recommendations
Layout
0-10 512 v Orientation north and south (long axis east-west)
1112 0-4 Compact courtyard planning
Spacing
11-12 Open spacing for breeze penetration
2-10 As above, but protection from hot and cold wind
0-1 v Compact layout of estates
Walls
0-2 Light walls, short time-lag
3-12 v Heavy external and internal walls
Roofs
0-° Light, insulated roofs
1-12 v Heavy roofs, over 8h time-lag

Detailed recommendations
Walls and floors

0-2 Light, low thermal capacity
LR v Heavy, over 8h time-lag
Size of opening

0-1 0 Large openings, 40—-80%
o 1-12 Medium openings, 25-40%
—10 v Small openings, 15-25% *
11-12 Y Very small openings, 10-20%
£-12 Medium openings, 25-40%
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