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Abstract
Under desert climatic conditions in Riyadh, Saudi Arabia, thermal sensation and heat stress were assessed in a 

plastic greenhouse with and without evaporative cooling. For the evaluation, appropriate thermal comfort and heat 
stress scales were chosen. In the greenhouse, measurements of the necessary parameters, including the dry and 
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a rate of (M-W). Radiation, convection, evaporation from perspiration, 
skin di�usion, respiratory evaporative heat, and respiratory convective 
heat loss are the methods used to transfer heat from the body's surface 
to its surroundings.

Numerous researches have gone into great detail regarding human 
thermal comfort and heat stress in both indoor and outdoor settings. 
�e majority of these researches examined the environmental factors 
that a�ect human habitation in order to assess potential heat stress and 
thermal comfort in people [3].

Wet bulb globe temperature (WBGT) measurements, however, 
were made in greenhouses in relatively mild weather. Both people 
viewed the WBGT as a measure of people's thermal comfort. However, 
rather than the WBGT, which is a scale of heat stress, the comfort level of 
workers is typically assessed using the comfort scales. �ese researches 
came to the conclusion that the personnel should be cautious and enter 
the greenhouses around midday to reduce the danger of heat stress [4]. 
In actuality, worker thermal comfort as well as heat stress levels should 
be considered while evaluating the greenhouse environment.

In the European Union, each resident produces more than 500 
kg of municipal solid waste (MSW) annually. Over the past 30 years, 
there has been a signi�cant increase in residue generation worldwide, 
resulting in not only a loss of resources and energy but also detrimental 
e�ects on the ecosystem. �e application of young composts to soil 
has been demonstrated in numerous studies to seriously impair plant 
growth. Large amounts of MSW could be composted to provide 
material that can be utilised as crop substrate, fertiliser, and an organic 
soil additive. �ere are, however, some restrictions on the usage of 
particular composts, and the physical and chemical qualities of these 
composts vary signi�cantly. Municipal solid waste compost (MSWC), 
when implemented as an organic soil supplement in �eld tests, 
showed �ashes of brilliance for application in agricultural production, 
enhancing soil physicochemical qualities, increasing water retention, 
and supplying a sizable amount of critical nutrients [5]. Compost's 
chemical, physical, and biological characteristics have been examined 
in several researches on its usage in the development of nursery plants. 
Compost and perlite combinations (20 to 50 percent MSWC) have 
been employed in nurseries as substrates without the requirement for 
additional mineral fertiliser. Maynard noted indicators of damping o� 
infections and squash withering, but reported a 58 percent increased 
production in tomato crops modi�ed with 11.2 t ha1 MSW compost. 
A�er using MSW compost, tomatoes grew and produced more, 
although the cost was higher than that of commercial fertiliser. �e use 
of MSWC as a soil addition in horticultural crops and its e�ects on the 
quality of the fruit, however, are both topics that are not well-covered 
by the current data [6].

Fruit quality is a broad concept that involves not only taste, 
colour, nutritional value, and �rmness, but also shelf life, processing 
characteristics, and infection resistance. Only on, 
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Forli, Italy). Each tomato's radial pericarp (or surface) breaking force 
(measured in Newtons; N) was noted at room temperature (22–24 °C) 
[9].

Using a digital refractometer 300017 from Sper Scienti�c Ltd in 
Arizona, USA, at 20°C, the total soluble solids (TSSs) content in each 
treatment's fruit juice was measured. �e results were expressed as the 
mean (percent) of °Brix. �e pH of fruit juice was measured with a 
conventional pH metre using subsamples of homogenised fruit tissue 
(Orion 920A, Scienti�c Support, Hayward, CA, USA). Fruit samples 
(5 g) were diluted in 100 mL of distilled water, titrated with 0.1 N 
NaOH, and monitored with a pH metre up to 8.2 as the end point for 
the potentiometric titration method to estimate titratable acidity (TA). 
Citric acid % was used to express the reported data. Using mixed fruit 
tissue (5 g) extracts, the total phenolic content was assessed.

Results
High air temperature (Td), low relative humidity (RH), and intense 

solar radiation �ux (Si) in the arid environment force greenhouses 
to use evaporative cooling, which is necessary to develop crops and 
safeguard workers from heat stress dangers. �e daily maximum 
hourly value of Td was reduced by about 7 to 8 degrees Celsius and 
the daily minimum hourly value of RH was increased by around 20 
to 25 percent at around midday as a result of evaporative cooling of 
the air inside the greenhouse. Because the cushion was outdated and 
partially blocked with salt on the pad surfaces, the cooling system's 
e�cacy in the current investigation was low (the cooling water used 
was brackish). Consequently, the decrease in Td and the increase in 
RH were very modest in comparison to the ideal conditions for crop 
growth (20-30 C Td and 70-80 percent RH). �e in�uence of water 
vapour, which weakens and/or absorbs the solar radiation delivered 
into the greenhouse, may result in a minor reduction in Si. In terms 
of elements, the pure MSWC had the following values: pH: 7.52, EC: 
16.54 mS/cm, organic C: 26.62 percent, total N: 0.57 percent, P: 164 
ppm, K: 727 ppm, and Na: 403 ppm. �e organic matter content of the 
soil increased as a result of the addition of MSWC, an organic medium, 
as well as the pH and EC of the medium, and the values are consistent 
with other studies. �e amount of MSWC added to the soil increased 
its N, P, K, and Na contents, changing the medium's nutritional value. 
A useful raw material for the horticulture sector, municipal solid trash 
can be utilised as a bulking material to absorb excess water because it is 
between 60 and 90 percent biodegradable.

Discussion
�e evolution of the global thermal climate index through time 

this index was calculated within a greenhouse over a 24-hour period 
both with and without air conditioning. �e hourly estimated values 
of Td, RH, and the temperature di�erential (Tmrt-Td) were the input 
parameters to the UTCI calculator, which was employed. �e time 
period at which a speci�c degree of heat stress occurred (based on the 
UTCI values in) can be used to characterise the amounts of heat stress 
that occurred in greenhouses throughout the day when there was arid 
weather. �e SET thermal comfort scale, on the other hand, o�ers more 
precise data on thermal sensation (TSENS) and discomfort conditions 
(DISC) during the day and night. It is possible to assess the comfort 
levels in the cooled greenhouse by using the predictive mean vote 
index (PMV), which has a limited scale (3 to +3). Utilizing the Ray 
Man so�ware model as well as PET and SET scales, the PMV value 
was computed. As a result, the expected percentage of dissatisfaction, 
or PPD percent, can be determined using the formula PPD = 100 95 
Exp (0.03353 PMV4 0.2179 PMV2). Estimated PPD values were showne1 Tf
-00 95 
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