
Monitoring of air quality and indoor environment in rooms occupied by houseplants
Fernando Martín-Consuegra¹, Arturo Martínez ¹⁻², Guadalupe Gómez³, Borja Frutos¹, Carmen Alonso¹, Marta Castellote¹, Eva Jiménez¹, and Ignacio Oteiza¹.

Conduct a preliminary study to monitor the influence of plant species on
indoor air quality to establish guidelines for the design of a more in-depth
future experiment to quantify the potential for indoor pollutant
reduction through plants.

Stage Period Plants Irrigation Ventilation

1.- Equality 
determination 29/06(19:00) - 06/07(17:00) / 2020 No No No

2.- Plants presence 23/07(00:00) - 05/08 (19:00) / 2020 In PR-01 1 Both rooms

3.- Species analysis 18/11(12:00) -23/12 (13:00) / 2020 In PR-01 4 Both rooms

Sansevieria    Poto Spathiphyllum Ficus Benjamina Kentia             Areca
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SANSEVIERIA POTO SPATHIPHYLLUM FICUS BENJAMINA KENTIA + ARECA 

• Tests with stable temperature conditions using active climate control
systems

• Study the ideal balance between the number of plants, the increase of
co2 and the reduction of VOCS.

• Include the leaf area index and stomatal resistance in the characteristics
of the plants under study

• Investigate new variables by testing with low, medium, and high density
of plants and in different seasonal conditions.

• Test with a continuous monitoring of VOCs with injections of controlled
contamination in both rooms.

• Include the Blow door test.

Method

Monitoring periods

2

Results3

Tests to implement
Conclusions4

Figure 5. CO₂ and temperature analysis by plant species (Stage 3)

Figure 4. Analysis of the influence of the presence of plants in temperature, 
humidity and CO₂ concentration in the rooms during stage 2

• Acceptable equality under preliminary conditions of temperature and CO2.
• A possible relationship between the increase in temperature and the increase in pollutants were

detected.
• A large number of plants in a room increases CO2 at night, while with a small number of plants the

VOCs are considerably reduced.
• Ficus benjamina and Poto have the greatest capacity to reduce CO₂ within the room of the species

used and Spathiphyllum had the lowest performance in improving air quality with a low CO₂ and
formaldehyde reduction.

Figure 3. Placement of plants in PR-01 during stage 2. 

Figure 2: Vegetable species included in the study

Type of plants

Monitor the Indoor Environmental Quality of two rooms by recording comfort conditions and air
quality (concentration of CO2, formaldehyde and Volatile Organic Compounds) considering the
inclusion of plants in the interior space as the only variable.

Main activity

• Determine the initial conditions of both rooms in terms of temperature and CO2.
• Evaluate the effect in terms of CO2 and temperature by adding a group of plants inside one of the 

rooms.
• Study the individual behavior of the plant species included, analyzing their impact on the

presence of CO2, formaldehyde and VOCs
• Monitor pollutants (VOCs and formaldehydes) through passive tubes.

Specific activities

Figure 6.- VOCs and formaldehydes presence analysis by plant species

42nd AIVC-10th TightVent & 8th Venticool Conference. October 5-6, 2022

Objective1

Case of study
Two adjacent rooms of an experimental house in the IETcc facilities in Madrid.

Figure 1. Architectural plan 

0

10

20

30

40

50

60

70

80

0

100

200

300

400

500

600

700

800

12
:0

0
2:

00
16

:0
0

6:
00

20
:0

0
10

:0
0

0:
00

14
:0

0
4:

00
18

:0
0

8:
00

22
:0

0
12

:0
0

2:
00

17
:0

0
7:

00
21

:0
0

11
:0

0
1:

00
15

:0
0

5:
00

19
:0

0
9:

00
23

:0
0

14
:0

0
4:

00
18

:0
0

8:
00

22
:0

0
12

:0
0

2:
00

16
:0

0
6:

00
20

:0
0

10
:0

0
0:

00
14

:0
0

4:
00

18
:0

0
8:

00
22

:0
0

12
:0

0
2:

00
16

:0
0

6:
00

20
:0

0
10

:0
0

0:
00

14
:0

0
4:

00
18

:0
0

8:
00

22
:0

0
12

:0
0

2:
00

16
:0

0
6:

00
20

:0
0

10
:0

0
0:

00

18 19 20 21 22 23 24 25 26 27 28 29 30 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

FO
RM

AL
D

EH
YD

ES

VO
CS

PR-01 VOCS NR-02 VOCS PR-01 FORMALDEHYDES NR-02 FORMALDEHYDES

SANSEVIERIA POTOS SPATHIPHYLLUM FICUS BENJAMINA KENTIA + ARECA
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