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Study of the Function of Southern Greenhouse in the Reduction of Heat
Loss in an Apartment in Shaahrud City
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STUDY OF THE FUNCTION OF SOUTHERN GREENHOUSE IN
THE REDUCTION OF HEAT LOSS IN AN APARTMENT IN
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Table 1: Climatological data of Shahroud in 2014, synoptic meteorological station of Shahroud

average average
Rain Relative humidity (percentage) Tezgfs Ez:lt:)res th
(Millimeter) Mini Moxi mon
Min Max 630 12:30  18:30 Hmum axtrumm
temperature  temperature
27.3 26 67 58 49 36 6.5 18.6 April
12.1 23 57 50 27 32 14.8 26.8 May
17.7 23 55 46 26 32 17.9 30.5 June
0 19 49 60 49 27 22.2 35 July
0 18 46 39 21 24 22.1 34.8 August
0 22 52 44 25 32 19.6 32.3 September
7.2 28 64 56 35 41 12.7 23.8 October
21.2 39 80 74 45 56 3.8 14.1 November
7.5 45 81 76 51 62 0.7 9.5 December
3.6 42 82 77 49 59 1.1- 9.2 January
10.7 37 79 73 45 50 0.7 1.7 February
0.2 86 70 45 72 0.2 6 17 March
118l a0 alew | Sl acelo & [ Comparison of maximum and minimum
5 ST 3 s B’C ke fe 2age temperature of Shahroud in 2014
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Table 2: Specification of the different spaces of the studied case

Data logger location Area (sq.m) Dimensions (m) Space type
Part B East and south 42.20 6.48%6.4 Living area
Part A East and south 4.550 6.4*%0.7 Green house
none East and south 14.00 1*#1.943.75*%3.5 kitchen
Outside temperature south 2.00 1.2*1.65 Terraces
none East-north 9& 12 3*%3 & 4%*3 2 bedrooms
none north 2 1#2 Light shaft
none north 2 1%2 Bathroom
none west 2 1%2 W.C.
none North west 13.52 5.2*%2.6 Staircase
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Table 3: Interior and exterior properties of the greenhouse

44.8% glass surface and

Exterior facade of the

55.2% opaque surface

greenhouse (Southern
View of the Living
Room)

| |-

80% glass surface and
20% wood

Interior fagade of the

greenhouse (Wooden

partition between the
greenhouse and the

living room)

The view from the
living room to the
greenhouse (authors,
2016)

N

Room
Room

N ..

Fig. 3 Part of the exterior wall section, without a
greenhouse (1) and with greenhouse (2)
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Table 4: Materials of the southern greenhouse wall from exterior to interior, case (1) fig. 3
material layers from outside to

§ Thermal trIa{nesafter inside Wall Case
2 resistance .. Material Thickness thickness )]
= coefficient number
S type (cm)
.§ 1 Romaqtex >
2, (plastering)
T 3 ]
g8 2 clon:rete 7 Opaque %
= P polystyrene 7
S F 2414 0.414 3 . 8 part |
22 mKW  WmK (Insulation) 23 height %
g% 4 concrete 4 1.48m %
= cement and
o 5 1
ﬁ sand mortar
& 6 tile 1
8
>
<
Q| ————
= ]
= <l |
5
|32
0.173 5.8 0.5 cm thick metal frames and 3 0. height / 2
m’K/W  W/m’K mm thick glass : 1.20 | @
2.826 )
B g
1
Table 5: Materials of the southern greenhouse wall from exterior to interior, case (2) fig. 3
4
° Heat material layers from outside to inside Wall
= Thermal .
R resistance transfer Thickness Case (2)
;&: % coefficient number  Material type  Thickness (cm) (cm) | —t— |
S : :
S
g § 1 Romantex (plastering) 2 |
S o 2 concrete 7 o
5= 3 polystyrene (Insulation) 8 Obaaue
8 E 2.731 0.366 4 concrete 4 935 athCel? ht
TE  mXEKW W/m?K 5  cement and sand mortar 1 ) p &
oy 2 . 1.48m
S g 6 tile 1
s 7 air 70
2 8 Wood-glass 0.5
H
number  Material type Thzzl;?)ess
71 Opaque
1457 937 2.8 1 Metal frame- 0.5 Wall  part height
m°K/W W/mK glass .
. thickness 1.2 m
2 air 70

3 Glass-wood 0.5
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Table 6: Heat transfer coefficient of internal greenhouse partition

Partition (20% glass and 80% wood) wood

glass

5.613 4.492

5.894

Heat transfer coefficient (W/m?K)
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Table 7: Hourly temperature recorded in 3 hours at Jan. 29, 2015, Synoptic Meteorological Station of Shahroud

Living area greenhouse Outside temperature Wind )
29.1.2015 Temperature, relative Temperature, relative Temperature, relative  velocity Wind
direction,degree
celsius humidity celsius humidity celsius humidity m/s
0:00 25.4 25.9 18.0 39.3 1,8 62 0 60
3:00 26/6 23.0 18.0 37.7 1.4 64 2 40
6:00 27.1 22.6 17.8 37.8 3,6 57 0 0
9:00 26.2 24.7 17.6 429 7,8 45 4 210
12:00 26.6 26.1 20.3 28.0 10,2 37 5 250
15:00 25.7 33.2 19.7 36.5 7,2 48 0 0
18:00 25.7 30.6 19.0 46.4 6 51 2 360
21:00 26.8 31.6 18.8 49.4 4.4 65 0 0
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Table 8: Hourly temperature recorded in 3 hours at Feb.5, 2015), Synoptic Meteorological Station of Shahroud
Living area greenhouse Outside temperature Wind Wind
5.2.2015  Temperature, relative Temperatu relative Temperatu relative velocity  direction,
celsius humidity re, celsius humidity re, celsius humidity m/s degree
0:00 27.1 29.9 19.4 45.8 2.8 62 2 350
3:00 26.7 27.5 18.8 454 22 63 0 0
6:00 26.7 26.1 18.5 43.5 8.22 43 2 270
9:00 27.4 29.5 19.8 43.8 11.4 36 5 60
12:00 27.4 31.3 23.5 34.6 11.4 28 12 280
15:00 28.4 28.6 25.3 224 8.2 36 8 280
18:00 27.5 28.2 21.6 29.5 6.4 47 0 0
21:00 27.7 35.5 20.7 50.8 2 69 3 30
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Hourly temperature of three studied spaces from 29.1.2015 to 10.2.2015
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Chart. 2 Hourly temperature of three studied spaces from 29.1.2015 to 10.2.2015. Synoptic Meteorological Station
of Shahroud)
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Chart. 3 Temperature dfference in living space and greenhouse and exterior in 29.1.2015 and 5.2.2015
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STUDY OF THE FUNCTION OF SOUTHERN GREENHOUSE IN
THE REDUCTION OF HEAT LOSS IN AN APARTMENT IN
SHAAHRUD CITY

Average temperatures recorded from January 29 to February 5, 2015
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= living room temperature 46,9 267 272 266 264 262 265
ctemperature 198 205 225 21 186 18 187
outside temperature 37 57 83 118 99 62 14

Chart. 4 Average temperatures recorded from
January 29 to February 5, 2015
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Table 9: Average temperature difference and heat exchange (watts) between each adjacent space on the south side

145

of the building
Average 5100 18:00 15:00 12:00 9:00  6:00  3:00  00:00
results
Average temperature difference in living room
6,86 7.1 6,2 4,7 5,6 7.8 8,2 7,8 7.5 and greenhouse from 10.2.2015 to 15.1.2015
(Celsius)
Average outside temperature and greenhouse
13,59 16,1 14,8 14,2 9,2 8,7 11,8 17,3 16,6 temperature difference from 10.2.2015 to
15.1.2015 (Celsius)
Average temperature difference of outside air
2045 B2 21 185 148 165 20 251 2l from 10.2.2015 to 15.1.2015 (Celsius)
5726 6496 588 5292 4144 462 56 7028 6748  Lpeheatdissipation from living room to
outside in the absence of a greenhouse, Watts
The heat dissipation from living room to
29,85 33,87 30,66 27,59 21,60 24,09 29,2 36,64 35,18 outside in the presencce of a greenhouse,
Watts
38.43 3076 3472 2632 3136 4368 4592 43.68 42 The heat dissipation from living room to the
greenhouse
38.04 4508 4144 3976 2576 2436 33.04 4844 4648 Greenhouse heat dissipation with addition of

greenhouse, Watts
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Comép rismb()f heat dissipation from the living room, greenhouse, and the adjacent
S

spaces(Wat

@ heat dissipation from livingroom (o outside without the

greenhouse

B heat dissipation from livingroom to greenhouse

® heat dissipation from livingroom to outside with the greenhouse

0 heat dissipation from Igreenhouse to outside with the greenhouse
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Chart. 5 Comparison of heat dissipation from the living room, greenhouse, exterior
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