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LOCATION: Sanandaj AP, KD, IRN
Latitude/Longitude: 35.247° North, 47 009° East, Time Zone from Greenwich 3
Data Source: ISD-TMYx 407470 WMO Station Number, Elevation 4521 ft |

RADIATION RANGE

LEGEND
DAILY TOTALS 5000
DAYLIT HOURS ONLY
RECORDED HIGH - 4500
MEAN - H
RECORDED LOW - 1000
3500
RECORDED:
1 DIRECT NORMAL
Il GLOBAL HORIZONTAL S
[ TOTAL SURFACE - -

it

(=g =] m
(Btwisa.ft per day) Zan0 H‘H A l:]
2000 ﬂ'ﬁ;ﬁ‘
Tilted Surface Radiation Input: 1500
0.0 | Tilt degrees from Horizontal H-H
(Vertical = 90%)

1000 —

||
| o

0.0 | Bearing degrees from South
(South = 0% West = +90%)
20.0 | % Ground Reflectance
(20% = grass)

500 H HEE

PLOT: Jan Feh Mar Apr May Jun Jul Augy Sep Oct Mow Dec Annual
Hourly Avg @ Daily Total

Hit ENTER to replot if you change Tilted Surface Radiation parameters.
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File Criteria Charts Help

LOCATION: Sananda AP, KD, IRN
WEATHER DATA SUMMARY Latitude/Longitude: 25 247° North, 47.009° East. Time Zone from Greenwich 2

Data Source: ISD-TMYx 407470 WO Station Number, Elevation 1378 m
MOMNTHLY MEANS JAN FEB AR APR MAY JUN JUL Al SEP ocT HOV DEC
Glotal Horiz Radiation (Avwg Hourly) M 437 =7 604 837 &1 623 650 |2 s; k) ¥3  whisgm
Direct Normal Radiation {Avg Hourly] ] 52 3 L 540 574 545 &4 25 534 74 500 |Whisa.m
Diffuse Radiation (Avg Hourty) 130 175 185 |1 210 1m ) 174 157 s 147 140 Whisg.m
Global Hofiz Radiation (Max Hourly) 630 753 07 985 w7 1020 015 e 913 a1 &34 543 Whisg.m
Direct Normal Radiation {Max Howrty] 837 853 L a53 847 843 B4 a4 B56 853 & 829 |Whisg.m
Diffuse Radiation (Max Houarty) 8y BL3 853 847 a4 .5 ) ak4 L= a5y L4} F) whisq.m
Global Horz Radiation (Awg Daily Total) n» ;37 5432 E717 3572 809l &S 260 &150 L F. iz 1 |whisq.m
Direct Normal Radiation {Avg Daily Total) a2 | 77 | 643 | G541 7463 | 02 TIM0 | EsT | M 487 | @I Whisqm
Diffuse Radiation (Avg Daily Total) 1087 32 1889 265 255 2337 37 208 1705 410 1308 W7 | Whisgm
Global Horiz umination (A Hourky) 42 | SOSI 64536 | 2091 | FEI1S0 PHS60 | T4SIT MBS GSBAD | GIO0 | 40532 | 41885 i
Direct Hormal llumination [Avg Hourky) 3ES | 3SS0Z | 41303 | 4DDE0 | 1S4 | 41103 | 40054 | 44TV 43202 | 443 31534 | 32733 um
Dry Bulb Temperature {Avg Momthly) 3 7 2 12 b2 = - -1 I 7 7 degessC
Desw Poind Temgerabure (Avg Monthly) L] -3 -2 1 1 4 3 1 L] 1 degres: C
Reative Humadity [Avg Monthiy) 8 5 5 52 % F=1 25 = n » @ M percent
vind Directon (Mosthily Mode) 180 =0 150 180 120 o a 150 180 =0 180 180 degress
Wiind Spead (Avg Monthiy) 2 2 2 2 2 1 1 s
Greund Temperabare (Avg Monthly of 3 Depths) 1 H 7 12 17 i 23 n " 14 W degesC
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LOCATION: Sanandaj AP, KD, IRN
TEMPERATURE RANGE Latitude/Longitude: 35 247" Norh, 47.009° East Time Zone from Greenwich 3
Data Source: ISD-TMYx 407470 WMO Station Number, Elevation 1378 m
LEGEND
0 2 e
k.
RECORDED HIGH - 2
DESIGN HIGH - an
AVERAGE HIGH -
MEAN - 25
AVERAGE LOW -
DESHH LW - 2
RECORDED LOWY -
COMFORT ZONE | I =
0
5
[
K
TEMPERATLRE RANGE:
@ nwaT M Fe Wa A Ma dm i Am S Od R Dec Annusal
) Fit to Data
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Extended abstract

Introduction: Increasing energy consumption in buildings has resulted in environmental issues and has
led many researchers to explore ways to reduce fossil fuel consumption. One of the most cost-effective
and logical ways to use energy resources in residential buildings is to use passive solar systems such as
sunspaces.

Methodology: In this paper, the effects of sunspaces on energy gain and reducing energy consumption
are presented. The energy performance of the sunspace was calculated using parametric modeling in
Grasshopper software and Rhino software, and energy simulation was carried out using Energyplus.
Simulations were performed according to the meteorological data of Sanandaj.

Different models of sunspace with different dimensions and orientations in Sanandaj have been studied
to achieve simulation goals. Modifications of the models included different proportions of sunspace
dimensions, orientations, the use of different thermal insulations.

Results: The orientation towards the south receives the highest energy, and with 20 degrees rotation to
the west or east, the highest amount of energy can be gained. Examination of sunspace models with
three percentages of window-to-wall ratio: 40%, 50%,60% showed that the 50% WWR is more
desirable than other models. The highest increase in energy absorption to help reduce the heating load
during the cold season occurs when the sunspace has the longest length, ie 5 meters. In this case, the
southward is increased, and the desired depth is 1 meter, while by reducing or increasing this amount,
solar energy gain is reduced. Also, to improve the performance of the sunspace, the use of conventional
thermal insulation has been investigated. Polyurethane with a thickness of 10 cm has the lowest
efficiency in reducing energy consumption in the sunspace, while other insulating materials with similar
thicknesses are effective.

Conclusion: In this paper, the effect of various parameters on increasing solar energy and reducing its
loss is identified. The simulation of parameters using Grace Hopper software used in this research
indicates that the proper design of the parameters related to the solar greenhouse system strengthens the
efficiency of the greenhouse and has a direct and positive effect on increasing solar energy. And its loss
indicates the positive efficiency of this system in receiving and absorbing solar energy. It can be used as
a design framework for solar greenhouses in the city to strengthen the use of solar energy and reduce
fossil fuel consumption to reduce the heating load in cold seasons. Also, the algorithm used and the
optimization process b in this research show that if the solar greenhouses are modified in different types,
it can reduce the heat load in the building by absorbing solar energy. Architectural design with an energy
approach is a complex process that requires a combination of different parameters to optimize
optimization. Using energy simulation and optimization can help designers do the design more
comprehensively by providing valuable tools.

Keywords: Sunspace, Residential Building, Energy Performance, Cold Climate, Sanandaj City.



