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Parameters Temperature, Visual, Acoustic and Air Amount of Space, Visual Privacy, Adjustability of
| Quality Furniture, Colours, Textures, and Workspace
Cleanliness, Ease of Interaction, Comfort of Furnishing,
Building Cleanliness and Building Maintenance.
Standards China European ASHRAE 1SO Other
GB 50019-2003, GB/T 5699-2008, GB/T ENI15251 (2007)  ASHRAE 55 (2004) ISO7730  (1984), SP: 41
5700-83, GB 50034-2004, GB/T 50033- ASHRAE 62 (1984),  ISO/TR3352(1974), (1987)
2001, GB 50325-2001 and GB/T 18883- ASHRAE (1989), ISO/MIS
2002, GBJ 118-1988, GBJ 87-1985, and ASHRAE Handbook 28802(2009)
GBI 122-1988 (2005)
Data Questionnaire Physical Measurement
Acquisition
* Online * Controlled Environment
* Personal * Field Survey
Il)ata—l—b- Mathematical Method Software
Assessment
* Spearman Rank Correlation Coefficient Method ® SPSS (Statistical Package for the Social Sciences)
* Analytical Hierarchy Process * Statistical Software R
* Multi-variate Logistic Regression o EQS (Structural Equation Modeling Software)
* Least Square Method
* Analysis of Variance (ANOVA)

Energy s | Software
A sment
‘ * DeST=Thermal, Daylighting Simulation and Energy Analysis
* Trnsys= Thermal Simulation
* RADIANCE-Lighting Simulation
* ADELINE- Lighting Simulation and Energy Analysis
* Dialux- Lighting Simulation and Energy Analysis
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Objective Measures ) . ;
Measures Relationship Categories

1AQ: Simultaneous Linear regression Healthy range
CO, CO,, PMyp right-now survey (HR)
Thermal Comfort:
Air Temperature (AT), Uncertain range

Relative Humidity (RH),
Air Velocity (AV)
Lighting:

Luminance (L)
Acoustics:

Sound level pressure (SL)

(UR)

Non-healthy range
(NR)

[Pl anllacs ygo sl ol )by jlne slaosgame 5 b))l Sl wdS :B-Y Jou

Assce;?:lr;;ent IAQ Thermal Comfort Lighting Acoustics
Healthy CO,<550ppm | 18.5<AT<24.5°C lux > 46 dBA < 44
range 43<RH=<67%
(HR) AV < 0.45 m/s
550<C0O2<650 | 17.5<AT<185°C | 90<Iux<110 | 44 <dBA <46
Uncertain ppm 245<AT<255°C
range 37<RH<43%
(UR) 67<RH<73%
0.45 <AV <0.55 m/s
CO- > 650 ppm AT <175°C lux <90 dBA > 46
Non-healthy AT >255°C
range RH <37 %
(NR) RH>73%
AV > 0.55 m/s
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Parameters Season Minimum | Maximum | Average S.D!
Winter 379 1095 576.1 157.2
Spring 343 846 459 102.8
Total 343 1095 513.1 143.1
Winter 0 5 0.29 0.82
Spring 0 0 0 0
Total 0 5 0.13 0.57
Winter 0 32 5.9 5.1
Spring 2 38 17.2 8.1
Total 0 38 12.0 8.9
Winter 13.6 26.5 21.8 2.6
Spring 19.5 27.3 24.2 1.6
Total 13.6 27.3 23.1 24
Winter 8.6 28.4 15.6 5.1
Spring 9.5 54.3 25 9.8
Total 8.6 54.3 20.6 9.2
Winter 0 0.40 0.02 0.06
Spring 0 0.61 0.08 0.09
Total 0 0.61 0.06 0.08
Winter 154.7 1912 509.5 3714
Spring 188.5 1608 497.6 273.2
Total 154.7 1912 503.1 322
Winter 33.2 86.8 55.9 12.3
Spring 32.1 96 54.5 124
Total 32.1 96 55.1 12.3
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(9T INSO 10847-26 (2016) (800-1000)
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Winter 1138.8
Spring 839.3
Total 1053.2
Winter 22.0
Spring 45.9
Total 60.2
Winter 21.9
Spring 22.5
Total 21.9
Winter 34.6
Spring 35.5
Total 35.3
Winter 0.2
Spring 1.68
Total 0.57
Winter 51.0
Spring 54.0
Total 52.9
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Parameters | Season Clearly Just Just Clearly
Unacceptable | Unacceptable Acceptable Acceptable
Male | Female | Male | Female | Male | Female | Male | Female
Winter 8 3 26 18 98 46 66 23
Percent | 2.78 | 1.04 9.03 6.25 | 34.03| 1597 | 2292 | 7.99
Spring 4 4 28 22 122 49 74 33
Percent | 1.19 1.19 8.33 6.55 | 36.31 | 14.58 | 22.02 | 9.82
Total 12 7 54 40 220 95 140 56
Percent | 1.92 1.12 8.65 6.41 | 3526 | 15.23 | 2244 | 8.97
Winter 3 1 27 14 97 51 71 24
Percent | 1.04 | 0.35 9.38 486 |33.68| 17.71 | 24.65| 8.33
Spring 3 9 28 18 111 50 86 31
Percent | 0.89 2.68 8.33 536 |33.04| 1488 | 25.60 | 9.23
Total 6 10 55 32 208 101 157 55
Percent | 0.96 1.61 8.81 513 |33.33| 16.19 | 25.16 | 8.81
Winter 5 3 31 13 86 45 76 29
Percent | 1.74 1.04 |10.74| 451 |29.86| 15.63 | 26.39 | 10.07
Spring 6 6 32 20 101 60 89 22
Percent | 1.79 1.79 9.52 595 | 30.06 | 17.86 | 26.49 | 6.55
Total 11 9 63 33 187 105 165 51
Percent | 1.76 144 |10.10| 529 |2997| 16.83 | 26.44| 8.17
Winter 7 4 18 6 83 44 90 36
Percent | 2.43 1.39 6.25 2.08 |28.82| 1528 | 31.25| 12.50
Spring 6 2 27 18 81 59 114 29
Percent | 1.79 | 0.60 8.04 5.36 241 | 1756 | 33.93| 8.63
Total 13 6 45 24 164 103 204 65
Percent | 2.08 0.96 7.21 3.85 |26.28 | 16.51 | 32.69 | 10.42
Winter 5 1 32 13 82 32 79 44
Percent | 1.74 | 035 |11.11| 451 | 2847 | 1111 | 27.43 | 15.28
Spring 6 1 28 11 86 42 108 54
Percent | 1.79 0.30 8.33 3.27 | 25.60 | 12.50 | 32.14 | 16.07
Total 11 2 60 24 168 74 187 98
Percent | 1.76 0.32 9.62 3.85 |2692 | 11.85 |29.97 | 15.71
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Winter | 18 5 47 20 80 41 53 24
Percent | 6.25 | 1.74 | 16.32| 6.94 |27.78| 14.24 | 1840 | 8.33
Spring | 17 4 53 20 95 52 63 32
Percent | 5.06 1.19 | 1577 | 595 |28.27| 1548 |18.75| 9.52
Total 35 9 100 40 175 93 116 56
Percent | 5.61 144 |16.03| 6.41 |28.04| 1491 | 1859 | 8.97

Sound Level

Winter 4 1 21 8 118 60 55 21
Percent | 1.39 0.35 7.29 2.78 |40.97 | 20.83 | 19.10| 7.29
Spring 1 1 16 14 158 70 58 23
Percent | 0.30 | 0.30 | 4.76 | 4.17 |47.02| 20.83 | 15.77 | 6.85
Total 5 2 37 22 276 130 108 44

Percent | 0.80 | 032 | 593 | 3.53 |44.23| 20.83 |17.31| 7.05
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Parameters | Season Total Votes

Male | Female | Total

Winter | 198 90 288
Spring 228 108 336

Total 426 199 624
Percent | 68.27 | 31.73 100
Winter | 198 90 288
Spring 228 108 336

Total 426 198 624
Percent | 68.26 | 31.74 100
Winter 198 90 288
Spring 228 108 336

Total 426 198 624
Percent | 68.27 | 31.73 100
Winter | 198 90 288
Spring 228 108 336

Total 426 198 624
Percent | 68.26 | 31.74 100
Winter | 198 90 288
Spring 228 108 336

Total 426 198 624
Percent | 68.27 | 31.73 100
Winter | 198 90 288
Spring 228 108 336

Total 426 198 624
Percent | 68.27 | 31.73 100
Winter 198 90 288
Spring 228 108 336

Total 426 198 624
Percent | 68.27 | 31.73 100
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Abstract

Most people around the world spend more than 90% of the day time in
indoors such as houses, offices, factories, schools and universities.
Therefore, assessment of indoor environmental quality (IEQ) in high
population density indoors is required and there is lack of such these
studies in Iran. The present study was carried out to evaluate the IEQ at
Shahrood University of Technology via objective measurement and
subjective assessment. This study was conducted in winter and spring due
to the indoors service conditions and its critical time period and it was
scheduled data collecting from indoors. To assessment of IEQ, parameters
including concentration of carbon dioxide (CO;), volatile organic
compounds (VOCs) and particulate matter PM, s, air temperature, relative
humidity, air velocity, luminance and sound level were measured. Also it
was surveyed occupants’ sensation votes by subjective assessment through
questionnaires. The results showed that the average values of the
parameters in indoors in total of seasons were 513.1+143.1 ppm, 0.13+0.57
ppm, 12+8.9 ug/m?3, 23.1+2.4 °C, 20.6+9.2 %, 0.06+0.08 m/s, 503.1+322
lux and 55.1+12.3 dBa respectively. Also according to the results, the
average values for all parameters are within the related standard limits. The
results stated that for the "indoor environmental quality feeling" question in
the questionnaire, the number of good quality votes were much more than
the number of bad quality votes. Also, men felt better IEQ than women.
Generally according to the occupants’ sensation in the indoors of Shahrood
university of technology, IEQ were acceptable and men satisfaction were

more than women (approximately twice as much).

Keywords: Indoor environmental quality, Indoor air quality, Objective

measurement, Subjective assessment, Shahrood University of Technology
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