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Thesis Title Productivity Improvement in Hen Farm with Industrial
Engineering Techniques : A Case Study of Poultry
Department at Rajamangala University of Technology

Tawan-ok Chanthaburi Campus

Name - Surname Mr. Yingyos Thipsrirach
Program Industrial Engineering
Thesis Advisor Associate Professor Natha Kuptasthien, Ph.D.
Academic Year 2013
ABSTRACT

The objective of this research was to implement Industrial Engineering techniques in
process re-engineering, process improvement and increase production efficiency in the hen farm
business. There were three main aims of the research. Firstly that the good-quality of egg production
can be raised from 83.29 percent to 90 percent per generation. Secondly, the bad quality of eggs was
decreased from an average of 2.45 percent to 1.00 percent per generation. Lastly, the income of hen
farm can be increased 30 percent.

There were 6 steps of the research methodology 1) prepare for reengineering 2) map and
analyze as-is process 3) design to-be process 4) implement reengineered process 5) improve process
continuously 6) make conclusion and suggestion

Based on the research, the main problem of the egg production was broken eggs. However,
after implementing Industrial Engineering techniques, the result showed the good quality of egg
production was increased from 83.29 to 90.35 percent and bad egg quality was dropped from 2.45
percent to 0.70. Moreover, broken eggs was significantly decreased from 2.05 to 0.44 percent
(P<0.01). Thus, it can be seen the quantity and quality of output was improved. The farm can get
more profit with an increasing income from 348,191 Baht to 631,918.50 Baht which accounted for

44.90 percent, but not significantly (P>0.05).

Keywords : business process reengineering,industrial engineering techniques,

quality control tools, hen production
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FPGA Field Programmable Gate Array

HDL Hardware Description Language
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M3199 0.1 wavesmsseuisunsesansaolTuna luuan

oo 1 lauan (Weg)
Bal . A o v 1 . A o
NOUBONIIIFUNTOIINS HaIM3TONINFUNT099N3
1 88 66
2 79 58
3 95 67
4 84 59
5 90 60
6 86 64
7 89 65
8 84 64
9 92 66
10 86 62
11 85 58
12 88 64
13 88 63
14 91 64
52 1,225 880
i 88.50 62.86
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M139N V.2 waf’ummmnGluﬂmﬂullﬂlmmummmullmme °luaﬂmw1 1

1 lauan (Weg)

$ui Wl 1 ndade | lv2adade | Y3 atede | il 4 adade
M M M M
1 18 10 6 3
2 16 12 7 4
3 14 10 6 4
4 15 10 6 5
5 16 11 7 5
6 18 9 8 6
7 17 13 7 5
33U 114 75 49 32
méﬂ 16.29 10.71 7.00 4.57
A3190 0.3 Havesnua lumsi lide fudes i luan Tudlanii 2
1 lauan (Weg)
Suii w1 nSade | il 2 adade | iy 3 atede | winla 4 adade
M M M M
1 19 14 6 4
2 18 12 7 5
3 20 10 7 3
4 14 8 8 5
5 16 13 8 5
6 15 11 7 6
7 17 10 6 4
3N 119 78 49 32
méﬂ 17.00 11.14 7.00 4.57
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1 lauan (Weg)

$ui Wl 1 ndade | lv2adade | Y3 atede | il 4 adade
M M M M
1 18 12 6 4
2 19 11 6 5
3 16 12 7 6
4 15 9 8 6
5 17 10 7 5
6 15 11 7 4
7 15 12 8 4
59 115 . 49 34
nae 16.43 11.00 7.00 4.86

d‘ A <3 11 @ 1 o 1 o I
A139N V.5 wammmmaiuﬂmﬂuulﬁlmmummu’gullmmﬂ Gluﬁﬂ@'l’ﬂ‘ﬂ 4

1 lauan (Weg)

Suii w1 nSade | il 2 adade | iy 3 atede | winla 4 adade
M M M M
1 20 13 6 4
2 18 9 7 5
3 20 10 6 5
4 16 11 7 4
5 17 12 6 6
6 16 11 6 5
7 15 10 8 4
33U 122 76 46 33
e 17.43 10.86 6.57 4.71
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M3199 0.6 agdwanisaesIn ligun 3 ([Gound)

Taide
2.0.4). 1d lauan | Mgy | Tidn | o T 5
andsn | Aadn@

n.9. 52 13,242 270 31 9 5 18 13,575
.. 52 114,760 2,334 445 161 35 4 117,739
n.9. 52 139,003 2,753 352 123 38 6 142,275
.0, 52 143,563 3,057 401 144 32 3 147,200
N.Y. 52 138,536 2,621 383 138 33 3 141,714
5.9. 52 141,356 2,694 360 128 29 4 144,571
1.9, 53 137,113 2,985 397 140 25 2 140,662
.. 53 121,217 3,203 455 137 34 4 125,050
1.9.53 132,117 3,212 461 143 26 5 135,964
3.9, 53 125,257 3,247 458 142 30 4 129,138
n.A. 53 125,265 3,238 448 139 33 6 129,129
1.9, 53 117,071 3,220 407 135 28 3 120,864
n.9. 53 116,325 3,834 478 129 35 4 120,805
a.9. 53 81,361 3,887 476 145 30 3 85,857

59U 1,646,141 | 40,555 5,552 1,813 413 69 | 1,694,543
Aundn | 117,581.50 | 2,896.79 | 39657 | 129.50 |  29.50 4.93 | 121,038.79
Somay 83.29 2.05 0.28 0.09 0.02 0.004 85.73

* o 1A Aa o 1 1 3‘, ° 1
Wnemg : Sooaz Wuend Sosazvesdiuan linaanns i lnnsmua Tassuauln
g}/ dy A (2 a o ' A 1 [ [
MHUAVDINITIAL AD 1,976,513 910 (ﬂﬂﬁnﬂi]"luluhlﬂﬂﬂlﬁﬁi’ﬂ‘l&LL@]ﬂS’JHU’JﬂﬂU)
#k o Aa 1 2’, a d Y A a o 1
mu’mwawaﬁ"leumwm 1,694,543 o3 Amtlusovas 85.73 !M@ﬂﬂ%'lﬂinuﬂuvlﬂ

NINUA (1,976,513 A7)
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319 4.7 agdwamsaoslnligun 4 (Tagiin)

T
2.0.4). 1d Tauan | Mgy | T3 T L 5
anisn | Aaln@

1.9, 54 90,960 394 78 26 3 3 91,464
W.A. 54 142,998 608 266 54 22 6 143,954
1.0. 54 142,291 754 350 50 21 5 143,471
n.9. 54 144,360 598 261 28 10 3 145,260
a.0. 54 142,650 511 255 42 20 5 143,483
n.9. 54 135,300 621 278 43 15 3 136,260
A.9. 54 138,120 562 202 33 16 2 138,935
W.0. 54 130,915 656 312 38 26 5 131,952
5.9. 54 130,577 621 355 45 29 5 131,632
.. 55 127,170 795 385 74 30 6 128,460
.0, 55 122,453 799 430 88 37 6 123,813
i.a.55 132,950 583 200 40 18 4 133,795
11.9. 55 134,835 778 389 85 26 6 136,119
W.A. 55 131,025 795 425 67 38 8 132,358

53 | 1,846,604 9,075 | 4,186 713 311 67| 1,860,956
Mumde | 13100029 | 64821 | 299.00 | 5093 | 2221 479 | 132,925.43
Souaz 90.35 0.44 | 020 0.03 0.02 |  0.004 91.05

* 9 o 1 'a o 1 1 2’, o 1
Wneyg - Sovaz wiedd Jegazvesiuanlannanndiuaum lnntua Tasswoula

9
v

Y
NINUAVBINTIAB AD 2,043,798 ¢ (AR LIU Ianamae luuaaz uuIAiY)

#k o a 1 g’/ a d Y A a o '
mu’mwawaﬁ"leummm 1,860,956 V\IfN ﬂ@&ﬂui@ﬂag 91.05 maﬂﬂmﬂmuauulﬂ

NINWA (2,043,798 A7)
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ms19i .8 a3UmsIasuraneuununnms@esIn luuuulsgiusanlusui 3

(founda)
'J.ﬂ.‘l]. I8N NANIUUNU (UIN)
a.0. 52 1aln 11,952.00
n.8. 52 1aln 14,940.00
f.n. 52 11 14,940.00
W.9. 52 14n 14,940.00
5.9. 52 lailn 14,940.00
0.0, 53 la'ln 14,940.00
.. 53 laln 14,940.00
1.9.53 140 14,940.00
3.9, 53 140 14,940.00
W.A. 53 140 14,940.00
1.9.53 140 14,940.00
n.a. 53 1470 14,940.00
.. 53 1410 14,940.00
f.9. 53 14'1A vaz Indaa 156,959.00
59 348,191.00
Aunde 24,870.79

=2 A A '
HUYLYA : 1.9.4. e weuNeM e UL
9 9 1 dal J 1 v
VBYaNaANDULNU Ulﬂiﬂﬂﬁl,‘]J‘ﬂEJ\‘ﬂuﬂ15%18Wﬁ§]@ULLﬂuﬂ1ﬂﬂ1i!ﬁENhlﬂul,GUL!‘]J‘]J‘]J‘iZﬂU
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ms19i 0.9 a3UmsIasuraneuununnms@es In luuoulszausianlugui 4

(ag1in)
'J.ﬂ.‘l]. 318N WNANDUUNYU (UIN)
W.A. 54 1aln 15,000.00
1.9, 54 1aln 15,000.00
n.9. 54 11 15,000.00
.9, 54 141n 14,500.00
0.8, 54 1410 15,000.00
.9 54 140 15,000.00
N8, 54 1410 15,000.00
5.9. 54 1410 15,000.00
W.A. 55 141 15,000.00
.. 55 14n 15,000.00
1.9. 55 140 15,000.00
130.8. 55 1410 15,000.00
N.A. 55 140 15,000.00
1.8.55 1470 uag lndaa 437,418.50
59 631,918.50
Aunde 45,137.04

=2 A A '
HUYLYA : 1.9.4. e weuNeM e UL
9 9 1 dal J 1 v
VBYaNaANDULNU Ulﬂiﬂﬂﬁl,‘]J‘ﬂEJ\‘ﬂuﬂ15%18Wﬁ§]@ULLﬂuﬂ1ﬂﬂ1i!ﬁflﬂhlﬂulellll‘ﬂ‘ﬂﬂ‘iZﬂu
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d‘ = ] 1 o l ) A @
139N . 1 mmﬁ'aumﬂuﬂ?mm%uﬂﬂﬂ@uuawaqmwaum;umamﬂﬁ

r nou Hag amuane | dawdeswy | daudeau
" (X1) (X2) Di=Xi -Xi, | di=Di-D fdsaes
1 88 66 22 -2.64 6.98
2 79 58 21 -3.64 13.27
3 95 67 28 3.36 11.27
4 84 59 25 0.36 0.13
5 90 60 30 5.36 28.70
6 86 64 22 -2.64 6.98
7 89 65 24 -0.64 0.41
8 84 64 20 -4.64 21.56
9 92 66 26 136 1.84
10 86 62 24 -0.64 0.41
11 85 58 27 2.36 5.56
12 88 64 24 -0.64 0.41
13 88 63 25 0.36 0.13
14 91 64 27 2.36 5.56
3 1,225 880 345 103.21
Aunde 88.50 62.86 24.64 (D)

S’ = Xdii = 10321 = 7.94

(n-1) (14-1)

2 2

S = S /n = 794/14 = 057 , S5 = 075
t = D/S = 2464/075 32.86 L df = (1) = 141 = 13
ﬂl”l t ﬁ]"lﬂ@'l"lﬁ"l\i‘ﬁigﬁﬂﬂ31ﬂl°§@ﬁu%ﬂﬂa$ 95 = 2.160
ﬂl1 t ﬁJWﬂGITiW\Tﬁ‘iZﬁﬂﬂ’J'lﬂJL%@ﬁu%}’t]ﬂﬁg 99 = 3.012
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WUAT £ INMIAUIUTANINNDIAT ¢ DINATNNILAVANUFONUTD8AE 99
Y

= PR ] ° A o a ° Y A ' 1A A o o
\‘]uuﬂ\i'ﬁ?ﬂllﬂj'] fnﬁ%@illn?qlﬂﬁ@\ﬁ]ﬂﬁaJWa‘ﬂ’]ﬁlﬁﬂﬁm’lmUlﬂlll@]ﬂaﬂaﬂ@ﬂ’mlluaﬂﬂfﬂ YN

ana

d’ d‘ <] 11T o 1 o ] =
M1319N A. 2 ﬁ;ﬁJwammmmaiumimﬂmmmmmu’m"lﬁmmmﬂaﬂ

1 luuan (Weg)
Flavidt @) ol 1 nde i1y 2 a¥a w01 3 ada il 4 a¥a

Ao Ao Ao Ao U

1 16.29 10.71 7.00 4.57

2 17.00 11.14 7.00 4.57

3 16.43 11.00 7.00 4.86

4 17.43 10.86 6.57 471
593 (Yi.) 67.15 43.71 27.57 18.71
mae (Yi) 16.79 10.93 6.89 4.68
Grand total (ZYi.) = 157.14

Grand mean (XYi) = 9.82

4’ a J
MAMINN A, 3 mawamawwmmuﬂiﬂﬂu (ANOVA)

Source of Degree of Sum of squares (S.S) Mean Squares F-value
variation freedom (df) (M.S)
(SOV)
Treatment (t-1) T AR Treatment S.S. | Treatment M.S.
T ? t-1 Error M.S.
Error t(r-1) Total S.S. — treatment Error S.S
S.S. t(r-1)
Total n-1 212} yzij -Y.
«
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CV. = \/Error M.S. x 100

<

) Y
WMo N A9 UIUNUIENAADININUA
A o =~ 4
t A9 IUIUNINYUA

Y
TUIUL

-
o))
Do

3

° A A d v
ﬂ]‘iﬂ11!’3m!WE)’J!ﬂ’iWﬁ‘Pﬂﬂ]ﬂ’nll!!ﬂ’iﬂi'J‘L!

1. MIAMUIUA degree of freedom

A1 df Y94 Total MUIUNNGAT -] = (4x4)—1 = 19

f1 df Y99 Treatment ﬁmammﬂqm t-1 =4-1 = 3

1 df Y94 Error MUINNGAT th-1) = 4(5-1) = 16

2. MUIUAT Corection Factor (C.F.)
CF. = Y
©
= 157.14" = 24,692.98 = 1,543.31
4% 4 16

3. MUIUAT Sum Squares

Total S.S. 2i2i Y'ij. - C.F.

- (16.29° +17.00° + ... +4.71°) — 1,543.31
- 1,883.60-1,543.31
= 340.28

2.iY’i. - C.F.

Treatment S.S.

T

(67.17° +43.71° +27.57 + 18.71°) — 1,543 31

4
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4. fUIUAT Mean Squares

5.

Error S.S.

Treatment M.S.

Error M.S.

fuIUA F-Value

F-Value

7,529 - 1,543.31

4
1,882.46 - 1,543.31
339.15
Total S.S. - Treatment S.S.
340.28 - 339.15

1.13

Treatment S.S.

113.05

Error S.S.

tr—1)
1.13/12

0.09

Treatment M. S.

Error M.S.
113.05/0.09

1,198.74
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H a 4
M31ei A, 4 MIndgUnamsinizianuuliliou (ANOVA)

Source of variation Degree of Sum of squares | Mean Squares
F-value
(SOV) freedom (df) (S.S) (M.S)
Treatment 3 339.15 113.05 1,198.74"
Error 12 1.13 0.09
Total 15 340.28
CV. = \/Error MS. x 100 = \/ 113.05 = 1.08 %

3.

9.82

msfSeuneunndalagds Duncan’s Multiple Range Test (DMRT)

= o o 1 A ~ J 9 @ A
1. ﬁﬂqa']ﬂL]Jﬂ']lﬂaﬂmﬂﬁﬂiﬂlnu@Flnﬂu']ﬂulﬂﬂ']uaﬂ PNATTNNIANUINNT 14

d‘ v o w ~ J 9
MINN A. 5 L!ﬁﬂ\?ﬂ'ﬁﬁ]ﬂa’]ﬂum@\‘l‘ﬂjﬂluuﬁfﬂ']ﬂll’]ﬂllﬂﬂ’]uaﬂ

NINHUA Banalduanmae Wo9) T
A 16.79 1
B 10.93 2
C 6.89 3
D 4.68 4

HUYLYe -

=2 = I A ] 1 ¥ 0o
B “iU18D9 NININUAN 2 AD ﬂ?ilﬂllllsll 2 AT

= = I = < 1 ¥ o
C UV NINUUAN 3 AD ﬂ”li!,ﬂ‘Ull*U 3 AN

=2 ~ I A < ' Y 0w
D HuU1Egod NINUUAN 4 A0 ﬂTiLﬂ‘Uh],"U 4 AINNDIU

2. MUIUA standard error YOIAURAY (S Vi)

ST

N MSE /r
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