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C h a p te r  3 

E n g in ee rin g  s tu d y

3.1 General specifications

3.1.1 Major components
S in g le  lev e r m ixer g e n e ra lly  c o n s is ts  of th e  follow ing c o m p o n e n ts .

า . L ever 5. B ody 9. S tu d

2 . S c rew 6 . A e ra to r 10. Bolt

3. C a rtr id g e 7. R u b b e r  ring

4. C a p 8 . B ra ss  b a s e

F ig u re  7 M ajor c o m p o n e n ts  of s in g le  lev e r m ixer.
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3.1.2 Thai Industrial standard for single lever mixer
A c c o rd in g  to  T hai Industria l s t a n d a r d  fo r w a s h  b a s in  f a u c e ts  (N o .127 8 - 

2 5 3 8 ), th e  f a u c e ts  fo r w a s h  b a s in  sh o u ld  m e e t  th e  fo llow ing sp e c if ic a tio n s . 

D im ension

F igure  8 D im en sion a l a llo w a n c e  of s in g le  lev e r m ixer

M ateria ls
- N on -o x id ation  m etal e .g . b ro n z e , b ra s s ,  c o p p e r ,  e tc .
- R u b b e r , p o ly m er, c e ra m ic s  
T e s t m e th o d s

- L eak  te s t  w ith w a te r  p re s s u re  u n d e r  1 .75  ±  0 .01 M .P a. fo r 3 0  s e c o n d s .

- Flow te s t  with w a te r  p re s s u re  0 .1 ±  0.01 M .P a., th e  flow  ra te  m u s t m o re  
th a n  9  c u b ic  d e c im e te r  p e r  m inu te .

- D istribution  o f w a te r  m u s t m o re  th a n  9 5 %  c o m p ly in g  with th e  te s t.
- W a te r  im p a c t te s t, p re s s u re  from  th e  im p a c t of w a te r  m u s t le s s  th a n  1.5

M .Pa.
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- P la ting  te s t

M etal: h e a t  a t  2 5 0  ± 1 0  c  for 1 h o u r  a n d  c o o l d o w n  in w a te r  a t  room  
te m p e ra tu re  fo r 1 m inu te .

M etal o r p o ly m e r with c o lo r-p la te d , t e s t  u n d e r  ISO  2 4 0 9 .

3.2 Production process of general faucets
M ajor p r o c e s s e s  o f p ro d u c in g  s in g le  le v e r m ix ers a re :

1. D esig n

T h is s ta g e  is a b o u t  d e s ig n in g  th e  s h a p e  a n d  s iz e  of p a r ts  a n d  c o r e s .  A fter 
h a v in g  a  p ro to ty p e , th e  m o ld s  a n d  c o re s  h a v e  to  b e  m a d e .  M old is u s e d  fo r 

fo rm in g  th e  m o lten  b r a s s  in d e s ir e d  s h a p e ,  w h e re  c o r e  is u s e d  fo r m ak in g  a  h o le  
in th e  w ork  p ie c e .  M old is norm ally  m a d e  of m e ta l, w hite  c o re  is m a d e  of s a n d .

2 . C a s tin g
T his s ta g e  is a b o u t  form ing  th e  raw  m ateria l in ro u g h  s h a p e .  N orm ally, 

m a n u fa c tu re r s  u s e  b r a s s  ing o t a s  a  raw  m ateria l fo r m ak in g  th e  b o d y  a n d  th e  

lev e r. B ra ss  in g o ts  will b e  h e a te d  a n d  th e n  p o u re d  in to  th e  m o ld . S o m e  
m a n u fa c tu re rs  u s e  L o w -p re ssu re  d ie  c a s tin g  te c h n iq u e  (L PD C ) to  form  th e  p a r ts  

o f fa u c e t.  W ith LPD C  te c h n iq u e , m o lten  m eta l is fo rc e d  in to  d ie  u n d e r  th e  
p r e s s u r e  a b o u t  2  b a r . M ain a d v a n ta g e s  of LPD C  a re  g o o d  s u r fa c e  quality , low 
p o ro s ity , a n d  h ig h  p ro d u c tio n  ra te . H ow ev er, th e  c o s t  of m a c h in e s  a n d  d ie s  for 
L PD C  a re  v ery  h ig h  c o m p a r in g  with th e  o th e r  c a s tin g  m e th o d s , th e re fo re , in s o m e  
fa c to r ie s , trad itio n a l m e th o d s  s u c h  a s  s a n d  c a s t in g  a re  w id e ly  u s e d .  A fter 
re m o v in g  w ork  p ie c e s  from  m old  o r d ie , c o r e s  a n d  ru n n e rs  will b e  re m o v e d . N ext, 
p a r ts  will b e  c le a n e d  a n d  th e n  prim arily  in s p e c te d  fo r d e f e c t s  s u c h  a s  c ra c k in g ,

e tc .



3. Machining
This stage is mainly about making threads and retouching internal surface. 

Furthermore, some parts such as brass caps, screws, studs, etc. are also made 
in this area. CNC machines are normally used in large factories, whereas, lathes 
and punching machines are used in small factories.

4. Polishing
This stage concerns about retouching external surface into the desired 

shape, including burnishing the surface before plating. Normally, this stage is 
operated manually by workers because the body of faucets is normally designed 
in complex shape which difficult to operate with automatic machines. However, it 
is possible to use the automatic machine in this operation, such as operating in 
Siam Sanitary Fitting Company Limited in Thailand.

5. Plating
At this stage, work pieces are dipped in to chromium-anhydride tank in 

order to create attractiveness and durability. According to Thai Industrial 
Standard for faucet, the thickness of plating must obtain the below specifications.

C o p p e r - N i c k e l - C h r o m i u m  P l a t e d .

Thickness of Copper and Nickel must not less than 5 Micrometers and 
thickness of chromium must not less than 0.1 Micrometers.

N i c k e l - C h r o m i u m  P l a t e d .

Thickness of Nickel must not less than 5 Micrometers and thickness of 
chromium must not less than 0.1 Micrometers.

Furthermore, the resistance for the moisture of salt water must obtain the
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rating number 9 of J1S H 8617.



6. Assembly
Main steps for assembling a single lever mixer are as following.
- Put the cartridge into the body.
- Place brass-cap over the cartridge and tighten it.
- Stick the lever with the spindle of the cartridge.
- Tighten the screw to fix the lever with the cartridge.
- Put aerator.
- Bring to final inspection.
- Pack the complete single lever mixer into a box.
The above steps refer to the assembling of a single lever mixer for wash 

basin. เท case of assembling a shower mixer or a bath mixer, it may have some 
different steps e.g. a shower mixer does not require an aerator, etc.
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Figure-9 Production process of common single lever mixer
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3.3 Selection of material and process

From the study, it was found that Brass has usually been the major raw 
material for general faucet production process. By shaping the brass into the 
desired shape and then further to the other processes. However, brass is 
relatively expensive and the machine using with brass also has high investment 
cost. Therefore, this study is conducted in attempt to search for cheaper raw 
material and alternative process that involved in lower cost, pp (Polypropylyne) 
is that desired material which can be used to replace brass, so this study 
suggests the production process that use PP instead of brass.

PP has many advantages more than the other raw materials. The 
advantages of using pp are as following.

- Low cost
Cost of PP is lower when comparing with the other polymers (Table-20). 
Selling price of pp is 28-35 baht per kilogram. Furthermore, density of 
PP is low (905 kg/m3), therefore the weight of work piece is light so 
transportation cost is low.

- Non-toxic grade is available.
- Availability

it is not necessary to import PP from the other countries because the 
capacity of local manufacturers is currently more than market’ 
requirement (Figure-10).

- Good abrasion resistance.
- Chemical resistance.
- Very low water absorption.
- Excellent dielectric properties.
- Painting is not necessary for colored faucet because color powder can 

be filled before injection.
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- Low equipment cost

Cost of injection machine (90-120 tons) varied from 1,000,000-3,000,000 
baht. (1/20 of die casting machine for metal casting).

- Melting point is above working temperature of faucet.
Melting point of pp (180-260’C depend on grade) is higher than hot 
water temperature supplied (normally maximum 80’C).

Figure 10 Capacity and requirement of pp in Thailand.
(S ource : IFCT, T ha ilan d )
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Table 19 Properties of some plastics.

M ateria l D e n s ity T en s ile F lexural % P ric e  *

(k g /m 3 ) s tr e n g th m o d u lu s e lo n g a tio n

(M N /m 2) (G N /m 2) a t  b re a k

A B S (h ig h  im p a c t) 10 4 0 3 8 2 .2 8 2.1

A c e ta l (h o m o p o ly m e r) 1 4 2 0 6 8 2 .8 4 0 3 .5

A c e ta l (c o p o ly m e r) 1 4 1 0 7 0 2 .6 6 5 3 .3

A crylic 11 8 0 7 0 2 .9 2 2 .5

C e llu lo se  a c e t a t e 12 8 0 3 0 1.7 3 0 3 .2

CAB 11 90 2 5 1.3 6 0 4 2

E p o x y 1 2 0 0 70 3 .0 3 8 .3

N ylon 6 6 1 1 4 0 70 2 .8 6 0 3 .9

PEEK 1 3 0 0 6 2 3 .8 4 4 2

PET 13 6 0 75 3 70 3 .0

P h e n o lic  (m in e ra l filled) 16 9 0 5 5 8 .0 0 .8 1 .25

P o ly m id e -im id e 14 0 0 185 4 .5 12 6 7

P o ly c a rb o n a te 11 5 0 6 5 2 .8 100 4 .2

P o ly e th e rs u lp h o n e 13 7 0 8 4 2 .6 60 13 .3

P o ly im id e 1 4 2 0 72 2 .5 8 150

P o ly p ro p y le n e 9 0 5 3 3 1.5 150 1

P o ly su lp h o n e 1 2 4 0 7 0 2 .6 8 0 11

P o ly s ty le n e 10 5 0 4 0 3 .0 1.5 1.1

P o ly th e n e  (LD) 9 2 0 10 0 .2 4 0 0 0 .8

PTFE 2 1 0 0 2 5 0 .5 2 0 0 13 .3

PVC (rig id) 1 4 0 0 5 0 3 .0 80 0 .8 8

SAN 1 0 8 0 72 3 .6 2 1.8

DMC (polyester) 18 0 0 40 9 .0 2 1.5

SMC (polyester) 1 8 0 0 70 11 .0 3 1.3
O n a  w e ig h t b a s is ,  re la tiv e  to  p o ly p ro p y le n e  (PP), S ource: In troduction  to  P oly m ers, p a g e 2 2 . 
M anufacturing p r o c e s s  a n d  te c h n o lo g y , th e  University of W arwick.
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There are many types of production process that are suitable for shaping 

thermoplastics. Each type is proper for different kinds of raw material, as 
illustrated in the below table.

Table 20 Common shaping process for thermoplastics
M ateria l In jec tio n E x tru sion Blow C o m p re s s io n R o ta tio n a l T h e rm o - .

m o ld in g m o ld in g m o ld in g m o ld in g fo rm in g

PEEK / / /

P P S / / /

P P O / /

p p / / / / / /

P o ly a c e ta i / / / /

P o ly a m id e s / / / / /

P E S / / / /

S o u rc e : C a s e  s tu d y  (P o ly m e rs ), p a g e 9 ,  S o m c h a i  P u a jin d a n e tr , C h u la lo n g k o m  U n iv ersity .

Furthermore, there are many factors involved in determining the 
appropriate production process, e.g. Equipment Capital Cost, Production Rate, 
Tooling Cost, Number of part, Tolerances and surface finish, etc.
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T a b l e  2 1  C o m p a r a t i v e  c o s t s  a n d  p r o d u c t i o n  v o l u m e s  f o r  p l a s t i c s  p r o c e s s i n g

EquipmentCapitalCoat ProductionRate
Typical production volume, number of parts

Cost 10 10* 10» 10* 10* 10» 10'
Machining Medium Medium Low 1— ------- 1 f
Compression molding High Medium High 1------------------------- - f - i
Transfer molding High Medium High 1---------------------------- j—1
Injection molding High High High 1------------------------------- 1
Extrusion Medium High Low .
Rotational molding Low Low Low 1-------------1
Blow molding Medium Medium Medium i----------------------------------------1
Tharmoforming
Casting

Low
Low

Low
Very low

Low
Low

1-------------1
1------------1

Forging High Low Medium 1------------1
Foam molding High Medium Medium _____________________i l - - . . :  • ■ 1
SOMW#.- After R. น e. Brown. D a tig n  a n d  M anufactura  o f  f l a t t i e  P a n t. Copy. (รพ © 1980 by John พ,l«y a  Son», Inc. Reprinted by pormiuion of John Wiley 6  Sons, foe.• Continuous process.

T a b l e  2 2  T y p ic a l  t o l e r a n c e s  a n d  s u r f a c e  f in is h  o b t a i n a b l e  b y  p r o c e s s i n g  m e t h o d s

M e t h o d s T o l e r a n c e  (% ) S u r f a c e  f in is h

M a c h in in g 0 .1 - 0 .3 G o o d  to  e x c e l l e n t

I n je c t io n  m o ld in g 0 .2 - 1 .0 G o o d  to  e x c e l l e n t

C o m p r e s s i o n  m o ld in g 0 .2 - 1 .0 G o o d  to  e x c e l l e n t

E x t r u s io n 2 .5 F a ir
____________________________ .___________ _

E x t r u s io n  b lo w in g  o p e r a t i o n 2 .5 G o o d

T h e r m o - f o r m in g 5 . 0 - 1 0 .0 G o o d

H a n d  o r  s p r a y  l a y - u p 5 . 0 - 1 0 .0 V a r i e s

R o ta t i o n a l  m o ld in g 2 .5 - 1 0 F a ir

Source: C ase  study (Polymers), p a g e to , Somchai Puajindanetr, Chuialongkom  University.

A c c o r d i n g  to  t h e  a b o v e  in f o r m a t io n ,  t h e  m o s t  s u i t a b l e  p r o c e s s  s h o u l d  b e  

t h e  I n je c t io n  m o l d in g  p r o c e s s  b e c a u s e :

-  It is  c o m p a t i b l e  w ith  m a t e r i a l  s u c h  p p .

- H ig h  p r o d u c t i o n  r a t e .
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- P r o v id e  lo w  d i m e n s i o n a l  t o l e r a n c e .

- P r o v id e  e x c e l l e n t  s u r f a c e  w h ic h  v e r y  im p o r t a n t  f o r  f a u c e t  m a n u f a c t u r i n g .

- E v e n  e q u i p m e n t  c o s t  a n d  t o o l in g  c o s t  is  h ig h  w h e n  c o m p a r i n g  w ith  t h e  

o t h e r  p l a s t i c  p r o c e s s i n g ,  b u t  it is  lo w  w h e n  c o m p a r i n g  w ith  t h e  

c o n v e n t i o n a l  p r o c e s s  ( B r a s s  c a s t i n g ) .

R e g a r d i n g  p r o d u c t i o n  p r o c e s s  o f  i n j e c t i o n  m o l d in g ,  t h e  m a jo r  p r o c e s s  is  

s h o w n  a s  f o l lo w s .

1 . M o ld  M a k in g

2 .  M ix in g  r a w  m a te r i a l  in c a s e  t h a t  c o l o r e d  w o r k  p i e c e  is  r e q u i r e d .  C o lo r  

p o w d e r  is  u s u a l ly  m ix e d  w ith  p l a s t i c  g r a in  in p r o p o r t i o n  1 :1 0 .  T h e  

m ix e d  m a te r i a l  w ill b e  h e a t e d  in  o r d e r  to  d e h y d r a t e  a r o u n d  2 - 3  h o u r s  

b e f o r e  p a s s i n g  to  t h e  in je c t i o n  m a c h i n e .

3 . I n j e c t in g  t h e  m ix e d  m a te r i a l  in to  t h e  m o ld ,  a n d  c o o l i n g  d o w n  b y  w a t e r .

4 .  R e l e a s e  t h e  w o r k  p i e c e  f ro m  t h e  m o ld .  T h is  s t e p  c a n  b e  d o n e  

a u t o m a t i c a l l y ,  b u t  t h e  w o r k  p i e c e  m u s t  n o t  b e  s t u c k  in t h e  m o ld ,  

o t h e r w i s e ,  t h e  m o ld  c a n  b e  d a m a g e d .

5 . T r im m in g  t h e  w o r k  p i e c e .

6 . P a s s i n g  t h e  w o r k  p i e c e  to  t h e  n e x t  p r o c e s s ,  e . g .  p a c k i n g ,  c o l o r in g ,  e t c .



F ig u r e - 1 1  I n je c t io n  m o l d in g  p r o c e s s
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T h is  s e c t i o n  s t u d i e s  o n  t h e  d i f f e r e n c e s  a n d  s im i l a r i t i e s  b e t w e e n  c o m m o n  

s i n g l e  l e v e r  m ix e r  in  t h e  m a r k e t  a n d  p p  f a u c e t .

T a b l e  2 3  C o m p a r i s o n  b e t w e e n  c o m m o n  s i n g l e  l e v e r  m ix e r  a n d  p p  s i n g l e  l e v e r  

m ix e r .

3 . 4  C o m p a r i s o n  b e t w e e n  B r a s s  f a u c e t  a n d  p p  f a u c e t

B ra s s  f a u c e ts P P  f a u c e ts R e m a rk

Difficulty in d e s ig n N orm al, b u t  e a s ie r N orm al, b u t  s o m e

fo r p ro d u c tio n th a n  p la s tic  f a u c e t d e s ig n s  m a y  re q u ire

b e c a u s e  c o r e  ( s a n d ) m o re  c o n s id e ra t io n

c a n  b e  c ru m b le d . b e c a u s e  m o ld  a n d

co n e  a r e  rig id .

A p p e a r a n c e No limit No limit D e p e n d  o n  d e s ig n e r

Q u a lity

- M e c h a n ism C e ra m ic  v a lv e C e ra m ic  v a lv e D e p e n d  o n  q u a lity  o f

c a r tr id g e .

- S u r fa c e G o o d G o o d

- C h ro m e  p la te d P o s s ib le  w ith P o s s ib le  w ith Q u a lity  a n d  c o s t

a d d itio n a l c o s t a d d it io n a l c o s t d e p e n d  o n  p la tin g

m e th o d

- C o lo re d  p la te d P o s s ib le  with P o s s ib le  w ith  lo w er Q u a lity  a n d  c o s t

a d d itio n a l c o s t c o s t d e p e n d  o n  p la tin g

m e th o d

- S tre n g th G o o d G o o d  b u t  p la s t ic

le v e r  is n o rm a lly  m o re

frail th a n  m e ta l le v e r

C o n c l u s i o n ,  t h e r e  is  n o  m a j o r  d i f f e r e n c e s  b e t w e e n  c o m m o n  f a u c e t  a n d  p p  

f a u c e t  b u t  p p  f a u c e t  r e q u i r e s  m o r e  c o n s i d e r a t i o n  o n  m o l d  d e s i g n ,  m e t h o d  o f  

c h r o m e  p l a t e d ,  a n d  s t r e n g t h  o f  l e v e r .
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3.5 The se lec ted  production for the project

3 .5 .1  P ro d u c tio n  p r o c e s s

P r o d u c t i o n  p r o c e s s  c o n s i s t s  o f  t h e  f o l lo w in g  s t e p s :

า . M o ld  d e s i g n

2 .  I n je c t io n

3 .  T r im m in g

4 .  M a c h in in g

5 .  A s s e m b l y

6 .  I n s p e c t i o n  a n d  t e s t i n g

7 .  P a c k a g i n g

P r o d u c t i o n  p r o c e s s  o f  p l a s t i c  s i n g l e  l e v e r  m ix e r  p r o c e s s i n g  is  s h o w n  in

f i g u r e - 1 2 .



F i g u r e - 1 2  P r o d u c t i o n  p r o c e s s  o f  p p  f a u c e t
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L is t  o f  m a c h i n e  a n d  e q u i p m e n t  a r e  a s  fo l lo w s .

Item  D e sc r ip tio n  Q ty

3 .5 .2  List and cao acity  of m achines

1 In jec tio n  m a c h in e  (50  to n s ) 1

2 C o o lin g  to w e r  (10  to n s ) 1

3 M ixing m a c h in e  (s in g le  h e a d  5 0  kg) 1

4 H o p p e r  d ry e r 1

5 L a th e  (4 fee t) 1

6 Drilling m a c h in e 1

7 S a w in g  m a c h in e 1

8 G rin d in g  m a c h in e 1

9 P lie rs 2

10 H a n d  to o ls 2

11 T e s t  e q u ip m e n t 1

12 T rolley 4

C a p a c i t y  o f  m a c h i n e s

T h e  s t u d y  w ill c o n s i d e r  o n ly  t h e  c a p a c i t y  o f  i n j e c t i o n  m a c h i n e  b e c a u s e  

in j e c t i o n  m a c h i n e  is  t h e  m a jo r  m a c h i n e  in p r o d u c t i o n  p r o c e s s .  T h e  o t h e r  

m a c h i n e s  a r e  u s e d  f o r  m in o r  p r o c e s s e s  e . g .  d r i l l in g , s a w i n g ,  a n d  e v i s c e r a t i n g ,  

e t c .  T h e s e  p r o c e s s e s  t a k e  f e w  t i m e s  a n d  d o  n o t  b e  o p e r a t e d  a ll t h e  t im e ,  

t h e r e f o r e  w e  c a n  n e g l e c t  t h e m  a n d  c o n s i d e r  o n ly  t h e  c a p a c i t y  o f  i n j e c t i o n

m a c h i n e .
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C a p a c i t y  o f  i n j e c t i o n  m a c h i n e

Capacity

Where,

= Working time X Efficiency of machine 
Cycle time

Working time = 300 days/year = 2,400 hours/year = า44,000 minutes/year 
Cycle time = cycle lime of body + cycle time of lever + cycle time of cap 
Efficiency of machine = 90% (due to set up and maintenance)

Since one set of single lever mixer consists of 3 plastic parts; body, lever, and 
cap-covering cartridge. Cycle time of each part can be found from cachine 
specification, experience of specialists, and survey on cycle time of similar products. 
An example of machine specification (Appendix-4) shows that plasticticizing capacity 
of an injection machine is 37-6.5 g/sec depend on screw diameter, therefore cycle 
time for 3 parts (total 340 g) is 52-92 sec. However, according to experience of 
specialists and production time of similar products, body requires around 30 seconds 
for an injection cycle, while the lever and cap requires around 15 seconds for an 
injection cycie. Thus, in order to make on set of single lever mixer, we require time 
around 60 seconds i.e. capacity of an injection machine is one set per minute or
144,000 sets per year (based on working time: 8 hrs per day and 300 days per year). 
However, the actual capacity should be lower than 144,000 set per year due to set 
up time and maintenance. If the efficiency of machine is 90%, the actual capacity of 
injection machine should be 129,600 sets per year.

เท conclusion, capacity of an injection machine is around 130,000 sets per
year.
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We can classify the parts of single lever mixer into 3 groups as follows.
- Plastic parts

Plastic parts are body, lever, and cap for covering the cartridge. 
Process starts at dehydrating plastic grains by heating them in an oven 
around 1-2 hours. Next, pp will be injected into mold. Work piece requires 
trimming after released from mold.
- Brass parts

Brass parts are brass base, stud, and bolt. These parts are made 
from brass rod. At first, brass rod will be sawed and then machined into 
desired shapes.
- Purchased parts

Purchased parts are cartridge, aerator, rubber ring, and box, etc. 
Cartridge and aerator can be imported from Italy, Japan, Germany, and 
Spain, while, the other parts can be ordered from local suppliers.

W ith  re fe re n c e  to  th e  a b o v e  p a r ts ,  d ir e c t  a n d  in d ir e c t  m a te r ia ls  th a t  

n e e d e d  fo r  p ro d u c t io n  o f  s in g le  le v e r  m ix e r  a re :

Direct materials
- Polypropylene
- Colored powder
- Brass rod
-  C a r t r id g e

-  A e ra to r

-  R u b b e r  r in g

- P a c k a g in g

3.5.3 List of raw materials and  material requirem ent



Indirect materials 
- Lubricants
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- Hydraulic oil
- Mold
- Cooling water
- Cutting tools e.g. saw blade, drill, etc.
- Glove
- Electricity
- Spare parts

Material requirement
This section shows only requirement of direct material because they do not 

vary by the production volume.
Material Requirement for a sinale lever mixer
pp 0.34 kg
Cartridge 1 set
Brass rod 0.3 kg
Aerator 1 set
Box 1 set
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According to production process and machine, factory area should be 
around า Rai (0.4 acre), which consists of the following areas.

3.5.4 Plant layout and material flow

Production area 550 sqm
Office 100 sqm
Storage area & loading area 240 sqm
Packing area 100 sqm
Canteen, parking, and recreation area 600 sqm

Total 1590 sqm

Layout of plant is illustrated in figure-13.



F igure  13 P lan t L ayout a n d  m a te ria l flow
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3.6 Optimum capacity

There are many factors that should be considered before determining the 
optimum capacity. These factors are:

- The expected sale or demand of the market
- Opportunity of new market
- Capacity of machine
- Production cost per unit
- Rate of return on investment
- Availability and source of funds
- Availability of raw materials
- Existing of machine or transferring of machine
- Costs of expansion in future
After studying on researches, we found out that the optimum capacity is 

determined by comparing unit cost at different capacities. The capacity that 
provided the minimum unit cost will be chosen to be the optimum capacity of the 
project. However, after studying on the expected demand and the selected 
production process, we found out that the optimum capacity can not be 
determined because demand of single lever mixer is not sufficient to consider the 
differences if the factory operate in different capacities.

With reference to 2.4 and 3.5.2, the expected sale is 93,000-133,000 sets 
per year and the capacity of the selected production process depends on 
capacity of injection machine. After surveying injection machines in the market, 
we found out that the minimum capacity of injection machine for production of our 
single lever mixer is 130,000 sets per year. When we compare demand with 
capacity of machine, we can see that the expected demand is less th a n  the 
minimum capacity of an injection machine, so we can not find the optimum 
capacity of the project. However, if we consider at the capacity of injection
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machine, the. suitable capacity for setting up a single lever factory according to 
the expected demand is 130,000 sets per year.

3.7 Production cost and unit cost for capacity 130,000 sets pe r year

Production costs consist of the following items.
- Material cost
- Labor cost
- Overhead cost
- Depreciation
Below is the production costs for capacity 130,000 sets per year.
R a w  m a t e r i a l  c o s t

Due to our plan is to sell our products in two finishes; colored faucet and 
chrome-plated faucet, therefore, materia! cost for each style is different as be 
shown below:

Material cost for colored faucet
Item Materials Unit Unit cost Qtv./unit Total (baht)

1 pp Kg 38 0.35 13
2 Color powder Kg 100 0.04 4
3 Cartridge Set 402 1 402
4 Brass rod Lg 100 0.3 30
5 Aerator Set 91 1 91
6 Rubber ring Piece 1 2 2
7 Packaging Set 10 1 10

Total 552
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M a te r ia l c o s t  fo r  c h ro m e -p la te d  fa u c e t

Item Materials Unit
1 pp Kg
2 Cartridge Set
3 Brass rod kg
4 Aerator Set
5 Rubber ring Piece
6 Plating Piece
7 Packaging Set

ÜDÜÇOSÎ Qtv./unit Total (baht)
38 0.35 13

402 1 402
า 00 0.3 30
91 1 91

1 2 2
50 2 100
10 1 10

Total 648

I f  w e  p r o d u c e  b o th  ty p e s  e q u a lly ,  a n  a v e ra g e  o f ra w  m a te r ia l c o s t  p e r  u n it  

w ilt  b e  (5 5 2  +  6 4 8 )  /  2  =  6 0 0  b a h t  p e r  se t. H e n c e , m a te r ia l c o s t  fo r  c a p a c ity

1 3 0 ,0 0 0  s e ts  is  7 8 ,0 0 ,0 0 0  b a h t.

D ir e c t  L a b o r  c o s t

Item Job descriDtion Number

1 Engineer 1
2 Technician 1
3 Worker 9

S o u rce : C o sts  of d o in g  b u s in e s s  in T h a ilan d , Office

Salarv Total (baht)
Per Per year

month
17,000 204,000 204,000
10,000 120,000 120,000
3,500 42,000 378,000

Total direct labor 702,000
th e  B o ard  of In v estm en t, T ha ilan d .

O v e rh e a d  c o s ts

O v e rh e a d  c o s ts  a re  e le c tr ic ity  c h a rg e ,  w a te r  c h a rg e ,  lu b r ic a n t ,  in je c t io n  

m o ld s ,  s a w , b la d e ,  d r il l ,  g lo v e , m a in te n a n c e  a n d  s p a re  p a r ts ,  e tc .



79

Item Description Qty. Power(KW) Total (KW)
1 Injection machine (50 tons) 1 13.20 13.20
2 Cooling tower (10 tons) 1 5.00 5.00
3 Mixing machine (single head 50 kg) 1 3.70 3.70
4 Hopper dryer 1 3.00 3.00
5 Lathe (4 feet) 1 5.50 5.50
6 Drilling machine 1 1.50 1.50
7 Sawing machine 1 1.50 1.50
8 Grinding machine 1 3.70 3.70

Total ะะ 37.10
Average efficiency of machines = 90%
Therefore, actual power = 41.22
Average working hours per day = 8
Thus, power requirement per day = 329.78
If working days per month = 20
Therefore, power requirement per month = 6,595.56
Energy charge (baht/KW)*
- First 35 KW = 89.89
- 35-150 KW = 1.12
- 150-400 KW = 2.13
- above 400 KW = 2.42
Therefore, electricity charge per month =ะ 18,800.69
Electricity charge per year = 225,608.33

S o u rce: C o sts  of d o in g  b u s in e s s  in T hailand , O ffice o f th e  B oard  o f In v estm en t, T hailand-
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W ater fe e  = 600 baht/month = 7,200.00
H ydraulic oil = 30,000 per 6 months 60,000.00
Injection m o ld s  (d esig n  c h a n g e d  every  year) 150,000.00
Cutting tools e .g . saw , drill, e tc . 2,000 baht/month 24,000.00
G love 500 baht/month 6,000.00
S p a re  parts & m a in ten a n ce 5% of machine & equipment cost 72,055.00
In surance  p rem ium 0.5% of factory & machine cost 47,205.50

366,460.50

Total overhead costs 225,608.33 + 366,460.50 = 592,068.83

D e p re c ia t io n

M ach ine  a n d  eq u ip m e n t
Item DescriDtion Qty\ Unit orice Total (baht)

1 Injection machine (50 tons) 1 1,100,000 1,100,000
2 Cooling tower (10 tons) 1 22,000 22,000
3 Mixing machine (single head 50 kg) 1 44,000 44,000
4 Hopper dryer 1 44,000 44,000
5 Lathe (4 feet) 1 71,500 71,500
6 Drilling machine 1 22,000 22,000
7 Sawing machine 1 11,000 11,000
8 Grinding machine 1 50,000 50,000
9 Pliers 2 300 600
10 Hand tools 2 5,000 10,000
11 Test equipment 1 50,000 50,000
12 Trolley 4 4,000 16,000

Total machine and equipment cost 1,441,100
Economic life for machine and equipment 
Therefore,
Depreciation of machine and equipment

5 years 

288,220
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Factory
Item Description

1 Building (7,000 baht/m2)
2 Parking

Economic life of constructions =
Therefore,

Depreciation of factor/ =

Amount
(baht)

7.000. 000
1.000. 000 

Total 8,000,000
20 years

400,000 baht / year

T h e re fo re ,  to ta l d e p re c ia t io n  =  2 8 8 ,2 2 0  +  4 0 0 ,0 0 0  =  6 8 8 ,2 2 0  b a h t.

เก c o n c lu s io n ,  p ro d u c t io n  c o s t  a n d  u n it  c o s ts  fo r  c a p a c i t y  o f  า 3 0 ,0 0 0  s e ts  

p e r  y e a r  a re  a s  fo l lo w s .

Item Descriotion Amount (baht)
*| Material cost 78,000,000
2 Direct labor cost 702,000
3 Depreciation

3.1 Machines and equipment 288,220
3.2 Factory 400,000

4 Overhead costs 592,069

79,982,269Total production cost = 
Production cost per unit = 615.25
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3.8 Production Capacity Planning
W ith  re fe re n c e  to  th e  fo re c a s t  s a le s  in  2 .4  a n d  th e  c a p a c ity  o f  th e  m a c h in e  

in  3 .5 .2 ,  th e  p ro d u c t io n  v o lu m e  fo r  th e  fa c to ry  s h o u ld  b e  a s  fo l lo w s :

T a b le  2 4  P ro d u c t io n  C a p a c ity  P la n n in g

Y e a r 1 9 9 9 2 0 0 0 2 00 1 2 0 0 2 2 0 0 3

P ro d u c t io n  v o lu m e  (u n it) 9 6 ,3 1 7 1 0 2 ,0 7 8 1 0 9 ,4 4 7 1 2 0 ,7 4 4 1 3 0 ,0 0 0

3.9 Summary of engineering study
A f te r  s tu d y in g  a b o u t  m a jo r  c o m p o n e n ts ,  in d u s tr ia l s ta n d a rd ,  a n d  p ro d u c t io n  

p r o c e s s  o f  g e n e ra l s in g le  le v e r  m ix e r, w e  c a n  c o n c lu d e  th a t  it  is  p o s s ib le  to  s e t  

u p  a  s in g le  le v e r  m ix e r  fa c to ry  in  T h a ila n d .

H o w e v e r ,  i f  th e  fa c to ry  is  s e t u p  u n d e r  th e  c o n v e n t io n a l p ro c e s s  (c a s t in g )  

a n d  ra w  m a te r ia l (b ra s s ) ,  th e  c o s t  o f  p ro d u c t io n  w ill b e  ra th e r  h ig h .  T h e re fo re ,  th is  

s tu d y  p ro p o s e s  to  u s e  P o ly p ro p y le n e  (P P ) in s te a d  o f  B ra s s . M a n y  o f p la s t ic  

p ro c e s s in g  h a d  b e e n  c o n s id e re d  a n d  f in a lly  a n  in je c t io n  m o ld in g  p ro c e s s  w a s  

s e le c te d  fo r  s h a p in g  p a r ts  o f  fa u c e ts .  C a p a c ity  o f  a  5 0 - to n  in je c t io n  m a c h in e  is 

a ro u n d  1 3 0 ,0 0 0  s e ts  p e r  y e a r . T h e  p ro je c t  re q u ire s  a re a  a ro u n d  0 .4  a c re  fo r  

s e tt in g  u p  a fa c to ry .

F in a lly , th e  s u ita b le  c a p a c ity  o f  th e  p ro je c t  is  1 3 0 ,0 0 0  s e ts  p e r  y e a r .  

H o w e v e r ,  d u r in g  th e  y e a r  1 9 9 9 -2 0 0 2 , p ro d u c t io n  v o lu m e  o f  th e  p r o je c t  w il l b e  

c h a n g e d  in  o r d e r  to  in  lin e  w ith  th e  e x p e c te d  s a le  in  s e c t io n  2 .4 .
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