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Abstract

This study aimed to measure the heat levels in the working environment and to determine the energy
expenditure in works of rice farmers in U Thong District, Suphan Buri Province, consisting of 326 households. In
addition, the obtained heat levels in working environments and the energy expenditure in works were also
compared with the standard values according to the Ministerial regulation on the prescribing of standard for
administration and management of occupational safety, health and environment in relation to heat, light and
noise B.E. 2559. In this study, the sample size was determined to be 175 households using simple random
sampling. The heat level in the working environment was measured by measuring Wet Bulb Globe Temperature

(WBGT) with an area heat stress monitor, measuring 2 hours per point. In this study, a total of 175 points were

37



NIATIMEIEansuarmAlulad unnIneduguasyentl UN 28 atduil 1 feuunIIAL-wweY 2569

measured. The results demonstrated that the minimum and maximum values of WBGT (outdoor) were 25.40 and

32.90°C, respectively. The mean and standard deviation of WBGT (outdoor) were 29.04 and 2.22°C, respectively.

The determination of energy expenditure in farmers' works was performed by estimating from the body's

metabolic rate resulting from various activities. it was found that soil preparation and rice transplanting was

considered as a heavy work (energy expenditure more than 350 kilocalories/hour) and seed sowing, pest control,

fertilizer application, and rice leaf cutting were considered as a moderate work (energy expenditure in the range of

201 to 350 kilocalories/hour). When the WBGT (outdoor) values and the energy expenditure in farmers' works

were compared with the standard values according to the aforementioned Ministerial regulations, it was found

that there were 16 percent of the sample group working in working conditions with heat levels exceeding the

standard and 84 percent of the sample group working in working conditions with heat levels not exceeding the

standard.

Keywords: Wet Bulb Globe Temperature, Heat level, Energy expenditure, Rice farmers, Suphan Buri
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Table 1 Average metabolic rates in the body [10]

Factor 1: Body movement posture Average metabolic rates (kcal/min)
- Sitting 0.3
- Standing 0.6
- Walking on the ground 2.0-3.0
- Walking up hill Add 0.8 for every meter increase in height
Factor 2: Activities Average metabolic rates Ranges
(kcal/min) (kcal/min)
1) Working with hands:
- Light (writing, sewing) 0.4 0.2-1.2
- Heavy (typing, counting/sorting documents) 0.9
2) Working with one arm:
- Light (sweeping, mopping) 0.7-2.5
- Heavy (hammering nails, sawing wood) 1.0
1.7
3) Working with both arms:
- Light (filing metal, gardening) 1.0-3.5
- Heavy (wood planing, wood carving) 1.5
25
4) Working with all parts of your body:
- Light (driving a car) 35 2.5-15.0
- Medium (painting, mopping floors, cleaning carpets) 5.0
- Heavy (dragging, pulling, lifting heavy objects) 7.0
- Very heavy (construction, digging) 9.0
Factor 3: Basic metabolism of the body 1.0
Table 2 Work load assessment [6]
Work load levels Activities

Light work
(<200 kcal/h)

Sitting and working with moderate arm and leg movement, such as office work, driving a small

car, inspecting/assembling light materials, sewing and embroidery

Standing and working with little torso movement, such as operating machinery, packing light

materials, using small power tools/power-saving devices

Walk at a speed no faster than 2 m/h (3.2 km/h), such as when inspecting work or delivering a

small amount of paperwork

Moderate work

(201-350 Kcal/h)

Sitting and working with a lot of movement or arm and leg strength, such as sitting and
controlling a crane or large machinery in construction work, assembling/packing materials that

are quite heavy, driving a large loading truck

Standing/moving the body while working, such as lifting objects of moderate weight,
dragging/pulling wheeled material carts, working in a storage room, standing to hammer nails,

using medium-sized mechanical tools, standing to feed workpieces, sanding, cleaning, ironing

Walk at a pace of 2-3 m/h (3.2-4.8 km/h) or walk while carrying light weight objects, such as

when delivering documents or wrapping materials
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Table 2 (continued)

Work load levels

Activities

Heavy work

(>350 Kcal/h)

Work that involves a lot of/fast body movement or requires a lot of strength, such as
dragging, pulling or lifting heavy objects (>20 kg), swinging or climbing to heights, sawing
wood, digging or shoveling in moist soil/sand, digging through slag in a smelter, carving

metal or stone, scrubbing very dirty floors or carpets, construction work, and heavy work

that must be done outdoors

Walk briskly or run at a speed greater than 3 m/h (4.8 km/h)

Table 3 Standard values of average WBGT that are not hazardous to work [6]

Work load levels

Average WBGT (°C)

Light work (<200 kcal/h)
Moderate work (201-350 Kcal/h)
Heavy work (>350 Kcal/h)
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Figure 1 Comparison of the WBGT (outdoor) values
and the energy expenditure in farmers' works with

the standard criteria (shown in Table 3)

Table 6 Number and percent of samples based on the comparison of the WBGT (outdoor) values

and the energy expenditure in farmers' works with the standard criteria (in Table 3)

Number of samples (% of total samples) (n = 175)

Work load levels

Exceed the standard Not exceeding the standard
Moderate work 1(0.57%) 112 (64%)
Heavy work 27 (15.43%) 35 (20%)
Total 28 (16%) 147 (84%)

Table 7 Number and percent of samples classified by rice farmers’ works based on the comparison
of the WBGT (outdoor) values and the energy expenditure in farmers' works with the standard

criteria (in Table 3)

Number of samples (% of total samples)

(n =175)
Rice farmers’ works Work load levels
Exceed the Not exceeding the
standard standard

Soil (n=31) preparation Heavy work 14 (8%) 17 (9.71%)
Seed sowing (n=27) Moderate work 1 (0.57%) 26 (14.86%)
Rice transplanting (n=31) Heavy work 13 (7.43%) 18 (10.29%)
Pest control (n=26) Moderate work 0 26 (14.86%)
Fertilizer application (n=30) Moderate work 0 30 (17.14%)
Rice leaf cutting(n=30) Moderate work 0 30 (17.14%)
Total 28 (16%) 147 (84%)
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