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Abstract

The objective of this research is to study pesticide residues in fresh vegetables that are popular
for consumption by Phetchaburi Rajabhat University students from flea markets and department stores
in Muang District, Phetchaburi province by using questionnaires. The result found that the top five
popular vegetables were morning glory, Chinese cabbage, kale, cucumber, and cabbage,
respectively. A total of 40 plant samples were collected from two markets and two department stores.
Vegetable samples were analyzed using the MJPK test kit to detect pesticide residues. The results
showed that 35 samples (87.5%) were safe for pesticide residues. Five samples were found pesticide
residues at dangerous levels for 12.5%. Focusing on the type of vegetable, pesticide residues were
found at an unsafe level in one sample of each plant, accounting for 12.5% of each sample type. In
addition, vegetable samples from the flea market showed pesticide residues at an unsafe level for
33.3% which was more than both department store sources. Washing samples of vegetables that
detected unsafe residual pesticides with sodium bicarbonate solution and water, soaking in water for
15 minutes and then washing again with water could reduce the level of pesticide residues to a safe

level.

Keywords: vegetables, pesticide, pesticide residues, vegetable washing
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Table 1. Vegetable types that are popularly

consumed by students of Phetchaburi Rajabhat

University

No. Vegetable types %
1 Morning glory 2217
2 Chinese cabbage 21.30
3 Kale 16.52
4 Cucumber 11.30
5 Cabbage 6.09
6 Broccoli 5.65
7 Carrot 5.65
8 Tomato 4.35
9 Pumpkin 3.74
10 Other 3.22
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Table 2. Pesticide residues in fresh vegetables in
Muang district, Phetchaburi province classified

as safe and unsafe by MJPK test kit

Pesticide residues Number of .
detection samples &
Safe* 35 87.5
Unsafe** 5 12.5
Total 40 100.0

* The color of the sample tube is the same as the color of
the control tube.
** The color of the sample tube is not the same as

the color of the control tube.

Table 3. Analysis of pesticide residues in fresh vegetables in Muang district, Phetchaburi province

classified by vegetable types

Vegetable types Number of samples Number of unsafe samples %
Cabbage 8 1 12.5
Chinese cabbage 8 1 12.5
Cucumber 8 1 12.5
Morning glory 8 1 12.5
Kale 8 1 12.5
Total 40 5 12.5
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Table 4. Pesticide residues in fresh vegetables in Muang district, Phetchaburi province classified as

sources of vegetable

Sources of vegetable Number of samples Number of unsafe samples %
Department store A 5 0 0.0
Department store B 5 0 0.0
Market A 15 5 33.3
Market B 15 0 0.0
Total 40 5 12.5
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Abstract

Field studies of the breeding systems of terrestrial orchid, Habenaria lindleyana Steud. were
established, at Phetchaburi Rajabhat University Pong Salod campus and Pong Salod community forest
Nong Kapu Sub District, Ban Lat District, Phetchaburi province, from October 2018 to September 2019.
The five different types of breeding systems, including spontaneous autogamy, apomixis, induced self-
pollination, induced cross-pollination and natural pollination, were investigated in situ at the sites. The
results showed that the self-pollination and cross-pollination had the highest percentage of fruit set
(100%) in both forms and natural pollination types showed the percentage of fruit set 23.52%. While
other types of reproduction had no capsule formation. Moreover, the studies of embryogenesis and
seed viability observed from cross-pollination type, the results showed the highest percentage at

52.07% and 32.2%, respectively.

Keywords: Habenaria lindleyana Steud., breeding system, seed viability, fruit set
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Figure 1. Dry
dipterocarp forest in
study sites (A),
population (B), plant
individuals (C) and
inflorescence (D) of

H. lindleyana Steud.
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Figure 2. The inflorescences of H. lindleyana

Steud. were covered with nylon mesh bags.
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Table 1. Types of breeding systems of Habenaria lindleyana Steud., number of flower, number of

Types of breeding Number of Number of Capsule (%)
flower capsule

Spontaneous autogamy 64 0 0

Apomixis 55 0 0

Self-pollination 36 36 100

Cross-pollination 35 35 100

Natural pollination 693 171 23.52

Table 2. Average (avg) of width, length and weight of capsule of H. lindleyana Steud. derived from

different five pollination treatments and percentage of seed with embryo and seed viability of those

capsule
Size of capsule Spontaneous Apomixis Self- Cross- Natural
autogamy pollination pollination pollination
avg of width (cm) 0.00£0.00° 0.00+0.00° 0.39+0.01° 0.35:0.01° 0.43£0.01°
avg of length (cm) 0.00+0.00° 0.00+0.00° 2.84+0.04° 2.77+0.06° 3.23+0.06°
avg of weight (g) 0.000.00° 0.00+0.00° 0.03+0.00° 0.08+0.01° 0.160.01°
seed with embryo (%) 0.00£0.00° 0.00£0.00° 34.4+7.30" 52.07+6.87° 18.75+4.18"
seed viability (%) 0.00+0.00° 0.00+0.00° 17.6+2.80° 32.2410.24° 2.80+0.73°

Note: The same letters in each row are not significantly different (p=<0.05).

Figure 3. Seed viability experiment (TTC test) among capsules derived from difference pollination

types; spontaneous autogamy (a) and apomixis (b) the seeds without embryos, the seeds form self-

pollination (c) cross-pollination (d) and natural pollination (e). V=viability; NV=nonviability; NE= no

embryo (white scale bar=0.5 mm.)
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Abstract

This paper reports the study of heat transfer performance in a circular tube by using smooth
surface twisted tape, wavy twisted tape and wavy twisted tape with copper wire inserts. The
investigations were conducted using the twisted tape with a constant twist ratio (y/w) of 5, 6 and 7, the

turbulent flow and Reynolds number ranging from 4,000 to 8,000 under uniform heat flux condition. The
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experimental results showed that the maximum heat transfer performance was 1.03 of wavy surface

twisted tape with a twist ratio of 5 and the Reynolds number of 4,000. The heat transfer coefficient (Nu)

of surface wavy twisted tape was about 6% more than twisted tape due to the increased surface area

of the heat exchanger and the swirling flow and increasing the turbulence intensity or by limiting the

growth of fluid boundary layers at the surface of the heat pipe wall surface and also increase the heat

transfer performance.

Keywords: Wavy twisted tape, Heat transfer efficiency, Twist ratio
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Figure 1. The type different of twisted tape (a) smooth surface twisted tape, (b) wavy twisted tape and

(c) wavy twisted tape with copper wire inserts
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Figure 2. Heat exchanger experiment equipment
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Figure 3. Practice testing equipment
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Abstract
The objective of this research was the study of health behavioral change factors and exercise
facilities affecting the body mass index of people in Mueang District, Phitsanulok province. The
frequency and percentage were used to show the descriptive statistics of this research. For the
inferential statistics, multiple regression was applied. The sample of this research was 410 people who
lived in Mueang district, Phitsanulok province by using interview forms and a checklist. The results
showed that the most suitable factors for the multiple regression equation for this research were

physical and mental condition, social impulse, the obstacle of exercise, health, equipment, place and

convenience.

Raw score

7=6.991 - 0.110X, + 0.868X, — 0.040X, — 2.203 X, + 0.599X; + 0.091X, + 0.186X,

Z score

Z,=-0.063Z,, + 0.445Z,,- 0.022Z,, - 0.889Z,, + 0.429Z, + 0.067Z,,- 0.141Z,,

Keywords: Behavior, Health, Exercise facilities, Body mass index, Multiple regression
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Table 1. Number of population and samples used in the study

Order District Population Sample Order District Population Sample
1 Wang Nam Khu 4126 6 11 Chom Thong 3860 6
2 Wat Chan 8431 12 12 Ban Krang 12215 18
3 Wat Phrik 8172 12 13 Ban Khlong 13249 19
4 Tha Thong 13513 20 14 Phlai Chumphon 7160 11
5 Tha Pho 23483 34 15 Makham Sung 5592 8
6 Samo Khae 15814 23 16 Aranyik 29951 43
7 Don Thong 13308 19 17 Bueng Phra 18104 26
8 Ban Pa 5722 9 18 Phai Kho Don 4143 6
9 Pak Thok 4869 7 19 Ngio Ngam 3392 5
10 Hua Ro 23917 34 20 Nai Mueang 64621 92
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Table 2. Number and percentage of general information

General information Number Percentage
Sex Male 172 42.0
Female 238 58.0
Congenital disease Yes 142 34.6
No 268 65.4
Body mass index Very fat (>30) 35 8.5
Fat (25.0-29.9) 88.5 21.6
Overweight (23.0-24.9) 81.5 19.9
Normal weight (18.6-22.9) 171.75 41.9
Thin (18.5) 33.25 8.1

AN Table 2 Wudngusnet 1 duwAne (Female) 5aeay 58.0 iluiwene (Male) $a81ay 42.0

douluniluinlaifilsntlszansa (No) 3eaay 65.4 Wugnilsnilszansa (Yes) souay 34.6 uazamiunanie

dnulunTurmindnAwunzan (Normal weight) Asidufaaas 41.9 sasasunéau (Fat) Anidutasas 21.6

wactiaangnranasiiulil (Thin) Andlufesas 8.1
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Table 3. An analysis of Factors affecting the body mass index of people in Mueang district,

Phitsanulok province

Model
Prediction variable
b Jij Sig.
Exercise behavior
- Physical and mental condition (x,) -0.110 -0.063 0.000*
- Social impulse (x,) 0.868 0.445 0.000*
- The obstacle of exercise (X,) -0.040 -0.022 0.001*
Health (x,) -2.203 -0.889 0.000*
Exercise location
- Equipment (x,) 0.599 0.429 0.000*
- Place(xy) 0.091 0.067 0.000*
- Convenient (x,) -0.186 -0.141 0.000*
Constant 6.991 0.000*
R 0.989
4 0.979
R’ adjusted 0.979
F 8.969
Sig F. 0.000°
Durbin — Watson test 1.894
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Abstract

The objective of this study was to investigate cricket powder on the texture and sensory

properties of cassava flour-brownies. The different levels of cricket powder in cassava flour-brownies

including 10, 20, 30% (by total dry weight) and brownies made from 100% wheat flour (control) were

studied. The increase of the cricket powder resulted in increased firmness, while springiness content

seemed to be decreased compared to the control (0=0.05). Increasing the amount of cricket powder (10,

20 and 30%) showed the liking score as slightly to moderately favorable. Therefore, the optimum amount

was 30% cricket powder. The nutritional values showed the content of total energy, moisture, fat, ash, and

carbohydrates as 401 kcal/100 g, 17.99%, 6.94%, 15.78%, 1.37% and 57.92%, respectively. Interestingly,

the protein was increased by 2.06 times compared with the control sample.

Keywords: Cricket powder, Cassava flour, Brownies, Protein
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Table 1. Texture properties of cricket powder with different levels of cassava flour-brownies

Cricket powder (%)

Texture properties
Control*

20 30

Firmness (g force) 1009.50+60.10°

Springiness (%) 32.69+21.21°

1044.50+36.06"

30.06+0.79"

1045.00£2.82° 1379.00+£21.21°

28.73+0.90™ 28.14+0.19°

““Means in the same row with different superscripts are significantly different (p<0.05).
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Table 2. Sensory properties of cricket powder with different levels of cassava flour-brownies

Cricket powder (%)

Sensory attributes

Control* 10 20 30
Appearance™ 6.71+0.73 6.71+0.78 6.65+0.79 6.95+0.76
Color™ 6.60+0.74 6.85+0.79 6.88+0.73 6.85+0.68
6.7646.7
Odor™ 6.61+0.78 6.60+0.88 6.66+0.84
6.76+0.74
6.58+0.92
Taste™ 6.56+1.15 6.56+0.83
6.58+0.97
6.58+0.99%
Texture 5.96+1.23° 6.61+0.85®
6.68+0.99°
Overall liking™ 6.40+0.99 6.66+0.80 6.70+0.78

*"Means in the same row with different superscripts are significantly different (p<0.05).

"Means of all treatments in the same row are not significantly different (p>0.05).

* Control is brownies made from100% wheat flour
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Table 3. Nutritional values of control brownies and cassava flour-brownies with 30% cricket powder
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supplement
Nutritional values Control* Developed cassava flour-brownies

Energy (calories)™ 399.57+1.01 401.46+0.46
Moisture (%)™ 18.17+£0.17 17.99+0.43
Protein (%) 3.37+0.03° 6.94+0.05°

Fat (%)™ 15.45+0.51 15.78+0.21

Ash (%)™ 1.25+0.04 1.37£0.03
Carbohydrate (%) 61.76+0.68° 57.92+0.67°

®"Means in the same row with different superscripts are significantly different (p<0.05).

"Means of all treatments in the same row are not significantly different (p>0.05).

* Control is brownies made from100% wheat flour
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Abstract

In this work, the water hardness test kit was developed base on the titration with EDTA by using
Eriochrome black T as an indicator. The small-scale experiment was used for the water hardness test
kits. From this study, the developed test kit can determine the hardness of the pool water, giving a
percent relative error of less than 10% as compared with the standard titration method. The advantages
of hardness analysis with test kits were a convenience for field test of local water and give quick results
in 1 minute. In addition, the cost estimation of the test kit was lower than the standard method up to

95%.
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Figure 1 Procedures for using the test kit;

(a) Sample water 10 cm® (b) Drop of reagent No.1
until a pink solution (c) Drop by drop of reagent

No. 2 until the color changes from pink to blue
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Table 1. Comparison of hardness analysis by using EDTA titration and test kit
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Hardness * S.D. (ppm)

Concentration of

% Error between

EDTA titration and

Caco, EDTA Titration* Test Kits**; test kits
(ppm) (%RSD) (%RSD)
20 19+ 0.57 20 +£0.00 5
(3.09) (0.00)
40 38 +1.53 40 £ 1.41 5
(3.98) (3.53)
60 60 £ 1.25 60 + 0.00 0
(2.09) (0.00)
80 79+1.75 80+ 1.00 1
(2.22) (1.25)
100 100 £ 2.52 100 £ 1.74 0
(2.51) (1.74)
120 118 £ 1.53 120 £ 1.40 2

(1.29) (1.17)

From *3 and **100 replicate analyses (Reagent No.3)

Table 2. Results of hardness testing of sample water from swimming pool

Hardness (ppm) + SD.

Sample water from swimming

% Error between EDTA

titration and test kits

000l EDTA Titration® Test Kits**
(%RSD) (%RSD)

TNSU Yala 86 £ 2.65 90 + 1.00 4
(3.08) (1.11)

PSU Hatyai 92 +3.05 100 + 1.40 9
(3.33) (1.40)

CS Hotel Pattani 87 +4.04 90 +£1.73 3
(4.66) (1.79)
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Table 2. Results of hardness testing of sample water from swimming pool (cont.)

Hardness (ppm) + SD.

Sample water from swimming

% Error between EDTA

titration and test kits

000l EDTA Titration*® Test Kits**
(%RSD) (%RSD)

PSU Pattani 94 + 3.05 100 + 1.97 6
(3.23) (1.98)

Lamtongupatam School 98 £2.08 100 £ 1.74 2
(2.13) (1.74)

Yellow Swimming Pool 96 +4.04 100 £ 2.19 4
Pattani (4.22) (2.22)

From *3 and **100 replicate analyses (Reagent No.3)
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Abstract

The objective of this research was to study of properties of concrete produced from lime dust
and basalt dust mixed with biomass ash and without biomass ash. The concrete samples divided into 2
main groups: the group of concrete from dust A or lime dust concrete and the group of concrete from
dust B or basalt dust concrete. Each main group divided into 3 subgroups: the group of non-biomass
ash concrete, the group of concrete from biomass ash X or eucalyptus biomass ash concrete and the
group of concrete from biomass ash Y or bagasse biomass ash concrete. The research results found
that samples of the 1:8 ratio had more average density (5.68%), less average water absorption
(56.05%), less average porosity (29.53%) and more average compressive strength (96.45%) when
compared to that of the 1:24 ratio. The samples from dust B had more average density (7.01%), less
average water absorption (17.72%), less average porosity (17.87%) and more average compressive
strength (7.99%) when compared to that of the dust A samples. The samples from biomass ash X had
more average density (2.24%), less average water absorption (21.83%), less average porosity (7.88%)
and more compressive strength (17.49%) when compared to that of the non-biomass ash. Moreover,
samples from biomass ash Y had more average density (1.64%), less average water absorption
(22.72%), less average porosity (6.22%) and more average compressive strength (22.22%) when
compared to that of the non-biomass ash. This research also found that dust B produced solid shape of

concrete as well as dust A, and concrete with biomass ash X or Y increased the mechanical properties.

Keywords: Concrete produced from dust stone, Biomass ash, Lime dust, Basalt dust
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<-A: Lime dust
B : Basalt dust
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Figure 1. Dust stone particle size distribution

0.01

Table 1. Dust stone properties

Detail Dust A Dust B
Chemical properties (%)
Silicon dioxide (SiO,) 0.11 39.36
Aluminum oxide (Al,O,) - 11.47
Iron oxide (Fe,O,) 0.04 25.88
Calcium oxide (CaQ) 51.70 14.15
Potassium oxide (K,O) 0.005 2.86
Magnesium oxide (MgO) 0.36 -
Manganese oxide (MnQ) - 0.39
Titanium dioxide (TiO,) - 5.47
Physical properties

Water content (%) 0.37-1.85 1.33-2.94
Bulk Specific gravity 2.72 2.92
Fineness modulus 3.53 3.49
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Table 2. Biomass ash properties

Detail Ash X AshY
Chemical properties (%)

Silicon dioxide (SiO,) 3.33 60.75
Aluminum oxide (ALO,) - 3.46
Iron oxide (Fe,0,) 1.63 9.63
Calcium oxide (CaO) 62.81 13.70
Potassium oxide (K,0) 17.25 5.88
Sulfur trioxide (SO,) 4.39 1.57
Manganese oxide (MnO) 2.45 0.84
Scronium oxide (SrO) 0.20 0.08
Phosphorous acid (P,0,) 217 2.61
Chlorine (Cl) 5.76 -
Zinc oxide (ZnO) - 0.1
Zirconium dioxide (ZrO,) - 0.18
Titanium dioxide (TiO,) - 1.20

PBRU Science Journal
Volume 18 Number 1 January - June 2021



Table 2. Biomass ash properties (cont.)

Detail Ash X AshY

Physical properties
Loss on Ignition (LOI) 4.9 13.4
Water content (%) 3.18 4.59
Retained on sieve #325 (%) 66.3 81.5
Passing sieve #200 (%) 91.7 49.0
Bulk Specific gravity 2.194 2124

Intensity (a.u.)

T T T
20 25 30 35 40 45 50 55 60 65 70
Theta

Figure 2. Chemical properties of biomass ash X

Intensity (a.u.)

AS
35 40 45 50 55 60 &5 70
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Figure 3. Chemical properties of biomass ash Y
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Symbol Cement:Dust stone:Biomass ash wic
BX5 1:24:0.15 0.65
Dust stone with biomass ash Y
AY1 1:8:0.15 0.65
AY2 1:12:0.15 0.65
AY3 1:16:0.15 0.65
AY4 1:20:0.15 0.65
AY5 1:24:0.15 0.65
BY1 1:8:0.15 0.65
BY2 1:12:0.15 0.65
BY3 1:16:0.15 0.65
BY4 1:20:0.15 0.65
BY5 1:24:0.15 0.65

Symbol Cement:Dust stone:Biomass ash wic
Dust stone without biomass ash
A1 1:8:0 0.55
A2 1:12:0 0.55
A3 1:16:0 0.55
Ad 1:20:0 0.55
A5 1:24:0 0.55
B1 1:8:0 0.55
B2 1:12:0 0.55
B3 1:16:0 0.55
B4 1:20:0 0.55
B5 1:24:0 0.55
Dust stone with biomass ash X
AX1 1:8:0.15 0.65
AX2 1:12:0.15 0.65
AX3 1:16:0.15 0.65
AX4 1:20:0.15 0.65
AX5 1:24:0.15 0.65
BX1 1:8:0.15 0.65
BX2 1:12:0.15 0.65
BX3 1:16:0.15 0.65
BX4 1:20:0.15 0.65
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566 HaN.109-2517; N1ATFIU ASTM C20 Lhay
ASTM C140 MINATAL N139LATIEHRdALszNa LA
HmailAnisidassadiand (X-Ray Fluorescence :
XRF) LATMATANTAAMER N AL RN
(X-Ray Diffractometer : XRD) &1%5UA4D CEAEA
Aseszneudag Aladg (X) uazdawideaiy

NIM3FU (SD) Aannisstelilil
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Wi unLIn Aeunem ldnadndanaa A1 HAs
VN ULLINNNTN A5 LReFataY 5.37 LATARUNTA
B1 flAununLLuNINngn B5 eattenay 4.34
daungusnatnainauindanna X wudn peunte
AXT HAaMLNLLLANNNG AX5 1aAt3e8as 6.67
LAZABUNTA BXT NANNUUILUUNINNT BX5E

ALIRLAY 5.48

U LUUIE I AaUNIAAatnaNg N IEAu uaiin

Table 4. Density, water absorption, porosity and compressive strength of concrete samples

Density Water absorption Porosity Compressive strength
Symbol SD SD SD SD
(kg/m?®) (%) (%) (kg/em?)
Dust stone without biomass ash
A1l 2,039 1.2 4.85 0.16 13.69 0.09 178.5 2.79
A2 2,028 10.4 5.56 0.14 14.54 0.08 165.7 2.52
A3 1,983 10.1 6.15 0.15 15.83 0.05 143.0 2.99
A4 1,973 12.7 6.48 0.12 16.42 0.05 116.2 1.55
A5 1,935 11.6 6.69 0.16 17.07 0.06 89.1 1.07
B1 2,186 8.4 3.91 0.09 11.70 0.09 200.0 3.26
B2 2,176 13.6 4.56 0.15 12.64 0.07 185.4 1.47
B3 2,142 1.7 4.96 0.08 13.54 0.05 149.3 1.60
B4 2,116 13.9 5.38 0.12 14.52 0.07 131.9 1.99
B5 2,095 10.4 5.64 0.14 15.11 0.07 108.2 1.47
Dust stone with biomass ash X
AX1 2,111 8.4 3.61 0.15 12.58 0.01 2421 1.29
AX2 2,089 13.6 4.03 0.19 13.88 0.05 2071 3.69
AX3 2,030 1.7 4.61 0.17 14.83 0.07 162.7 2.21
AX4 1,999 13.9 524 0.12 15.38 0.04 122.2 1.98
AX5 1,979 10.4 6.13 0.16 16.28 0.06 111.3 1.35
BX1 2,253 12.8 3.24 0.13 10.58 0.05 245.7 2,77
BX2 2,205 6.8 3.75 0.09 11.44 0.05 211.3 2.71
BX3 2,185 10.5 4.19 0.21 12.36 0.01 170.0 2.28
BX4 2,149 11.8 4.69 0.06 13.16 0.03 133.9 1.81
BX5 2,136 14.3 4.98 0.16 13.97 0.04 116.5 0.89

Dust stone with biomass ash Y
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Table 4. Density, water absorption, porosity and compressive strength of concrete samples (cont.)
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Density Water absorption Porosity Compressive strength
Symbol SD
(kg/m’) (%) (%) (kg/cm?)
AY1 2,113 15.5 3.56 0.16 12.90 0.08 227.7 2.69
AY2 2,074 18.2 4.35 0.15 14.07 0.06 207.9 2.38
AY3 2,038 21.5 4.50 0.21 15.14 0.04 165.1 2.61
AY4 1,995 11.9 5.51 0.34 15.74 0.06 134.7 1.87
AY5 1,961 10.7 5.94 0.27 16.75 0.05 122.6 2.02
BY1 2,211 22.9 3.12 0.12 10.65 0.08 237.7 1.88
BY2 2,189 22.3 3.50 0.03 11.51 0.05 223.5 2.85
BY3 2,167 8.8 3.97 0.27 12.43 0.05 193.6 3.46
BY4 2,148 19.7 4.59 0.23 13.31 0.06 146.8 2.07
BY5 2,116 15.9 5.1 0.06 14.06 0.07 132.5 2.08
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Figure 4. Density of concrete samples
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Figure 6. Water absorption of concrete samples
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Abstract

The objectives of this research are to study the electrical energy consumption situation and to
propose the recommendation for energy consumption reduction of Photharam Technical College. The
research was divided into two parts: a) the survey of electrical appliances usage, b) the electrical energy
consumption behavior questionnaire. The results showed that the area of high electrical energy
consumption, i.e., laboratories and student workshops, administrative offices and classrooms, consumed
85.5% of the total average energy consumption. The area of low electrical energy consumption, i.e., the
dormitory and the meeting rooms, consumed 14.5% of the total average energy consumption. When
compared among various types of electrical appliances, the air conditioning system exhibited the highest
energy consumption (32.5%). From the survey and the questionnaire, the short and long-term
recommendations were proposed. For short-term method, the air conditioner in the office, the computer
monitors, the office equipment, and lighting system in the administrative office should be turned off for
1 hour during lunchtime. For the long-term method, the old air conditioner should be replaced. The
fluorescent light bulbs should be replaced with 18 watts LED light bulb. The annual maintenance of the

industrial machinery should be regularly implemented.

Keyword: Electrical energy consumption, Recommendation for electrical energy reduction, Academic institute
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Table 1. Electric power of the electrical

appliances in Photharam Technical College

Type of electrical Electric power

appliances (Watt)
Amplifier 1,000
Air compressor 1,865
Air conditioner 1,142-4,571
Bulbs 13-200
Blower 3,700
Car lift elevator 2,200
Computer 450
Dyeing machine 2,000-10,000
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Table 1. Electric power of the electrical
appliances in Photharam Technical College

(cont.)

Type of electrical Electric power

appliances (Watt)
Electric iron 1,000
Electric cabinet shining
108-792
pattern
Electric sewing machine 200-726
Electric welding
6,160-18,468
machine
Fan 48 - 223
Industrial machine 5,500-28,500
Lathe and drilling
249 -3,730
machines
Microwave 800-1,250
Refrigerators and
87-882
freezers
Printer 60
Projector 350
Thermos and hot water
580-1,850
dispenser
Television 98-180
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Figure 1. The percentage of electrical energy
consumption of different areas in Photharam

Technical College

PBRU Science Journal
Volume 18 Number 1 January - June 2021



©

(f; >
—/ o

~h U 18 aduil 1 unsieu - fiquieu 2564

10,000
8,000 M Classrooms
~
9
2
» 6,000
(]
Q
e
E 4,000 B Laboratory areas,
[*]
z student workshops
2,000 | | I |
0 I I III I | B Administrative
~ N o ¢ & = offices
> ) > &
@q’\@ e o ”\@ @\@\ o
<& & 3
A I A A A AP LS AP o
& &
«& <&
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Figure 3. The areas of low electrical energy consumption during the academic year
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Figure 5. Electrical energy consumption of laboratories and student workshops by types of appliances
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Figure 9. Electrical energy consumption of the classroom by type of appliances
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