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ภาคผนวก ค-4
รายการคํานวณระบบประปา
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ภาคผนวก ค-5
รายการคํานวณระบบบําบัดน้ําเสีย



 INLET 01  KW+W   (KITCHEN WASTE + WASTE WATER)   A

1.KITCHEN WASTE     = 6.648 . /   BOD  = 1,200 / .

2.WASTE WATER    =  73.128 . /    BOD   = 150 / .

1   79.776  . /   BOD  238 ./ ., BOD   167 / .

REFERENCES : WASTEWETER ENGINEERING,METCALF&EDDY1991

MODEL    :    CLEAR-140 K (G) (Grease trap chamber)

1.

= 79.776 . . / 

= 79,776.00     / 

 BOD = 238 / .

 BOD = 167 / .

2.

 = 6

  = 79,776.00    x  (6/24)

= 19,944.00    

3.

= 19,944.00    

   CLEAR-140 K (G) (Grease trap chamber) = 22,000.00    

= 6.62    O.K.

   CLEAR-140 K (G) (Grease trap chamber)   22,000   >  20,000   .....OK

 BOD = 30%

 BOD = 167 / .   O.K.

  1 (KITCHEN WASTE + WASTE WATER)

 79.776 . /   BOD  238 ./ ., BOD   167 / .  

   CALCULATION SHEET OF GREASE TRAP TANK
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 140 . ./   BOD  261 ./ . 

1.  INLET 01

- KW+W   (KITCHEN WASTE + WASTE WATER)    =  79.776  . /    BOD in 167 / .

2.  INLET 02

- S   ( SOLID WATER)  =  53.184  . /    BOD in 400 / .

-  x 5   =  0.32  . /    BOD in 250 / .

-  =  0.04  . /    BOD in 1200 / .

 = 133.   . /  

 =  140 . /  

 

 (Q) = 140 . ./ 

BOD = 261 ./ .

 BOD = 20 ./ .

 = 12 - 24 .

 = 8 - 12 .

 = 2 .

(HRT  Q/Qr  2 .)

  ;  F/M  = 0.2 - 0.4

 ; Tc  = 5 - 15

 = 10

 ; MLSS  = 1,500 - 3,000 ./ .

 3,000 ./ .

  ;  Qr/Q  = 0.25 - 1.00

 = 85% - 95%

(  : ,  . .2540,  10-11)

ORGANIC LOADING  = 0.10 - 5.00 . BOD / . .- 

(reference : Iwai & Shigehisa, Wastewater treatment with microbial films, p.120)

 = 1.00 . BOD / . .- 

Overflow Rate    = 1.00 . ./ . .- .

          

 

   ( ACTIVATED SLUDGE AERATION TREATMENT SYSTEM )

 

  ACTIVATED SLUDGE

 140 . /   BOD  261 ./ ., BOD   20 / .  

MODEL     :     CLEAR- 140 K(G)   A
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1.  ( SEPARATION TANK )

 = 140.00 . /

BOD  = 261.00 ./ .

BOD loading  = 36.54 . BOD/

 = 12

 = 70.00 . .

 = 71.00 . .                  o.k.

 = 12.17 . o.k.

 = 40%

BOD  = 21.92 . BOD/

 = 157 ./ .

2.  ( AERATION TANK )

BOD    = 157 ./

BOD    = 20 ./

BOD    = 137 ./

   = 19.18 . BOD/

Vr  =  Tc.Q.Y(So-Se)/X(1+Kd.Tc)

(reference : Metcalf & Eddy, Wastewater engineering treatment disposal reuse, p.593)

  Vr =  ( . .) 

Tc =  = 10

Q =  = 140.00 . .

Y =        = 0.50 .VSS/ .BOD

So =  BOD = 157 ./

Se = BOD = 20 ./

X = ML VSS  =  0.80  MLSS  = 0.80 x 3,000

= 2400 ./

Kd = endogenous  decay  coefficient = 0.06 /

   Vr = 24.90 . .

 = 8

 = 46.67 . .

 CLEAR- 140 K(G) = 47.00 . .                o.k.

> 46.67 . .                o.k.

 CLEAR- 140 K(G)

-5-3



= 8.06 . o.k.

 = 85%

 = 2.80 . BOD/

 = 20.00 ./ .

Oxygen  Capacity / BOD  load ; ( OC / LOAD ) = 2 

BOD  loading  = 19.18 ./

 ; OC = BOD loading x 2

= 38.36 ./

= 1.60 ./

= 10%

  23.2 %  

= 1.20 ./ . .

= (0.78)/(0.10 x 1.2 x 0.232)

= 57.41 . ./

 Ejector pump  2.2 kW, capacity 

 2    = 80.00 . ./

Check F/M ratio

F/M    =   Q(So-Se)/VX

(reference : Metcalf & Eddy, Wastewater engineering treatment disposal reuse, p.389)

                      X    = TcQY(So-Se) / V(1+TcKd)

   = 2,243.35 ./ .

F/M    = 0.2 o.k.

3.  ( SEDIMENTATION TANK )

 = 2 .         

 = 11.67 . .

  CLEAR- 140 K(G)  = 11.70 . .                o.k.

   = 2.01 .         

Surface area    = 8.75 . .                  

OVERFLOW  RATE    = 0.67 . ./ . .- .     o.k.

-5-4



   = 15000 ./ .

mlss (Q + Qr )    = Xr * Qr

Qr    = 35.00 . ./

   = 0.02 . ./

Qr / Q    = 0.25 o.k.

 0.14 . ./  TDH 4.5 m. 0.25 kW   1 

(Sludge return) ; Qr

Return sludge concentration ; Xr
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 CLEAR- 140 K(G)

    ( .  / ) 140.00 140.00

   ( . . ) 70.00 71.00

   ( . . ) 46.67 47.00

   ( . . ) 11.67 11.70

        ( . . ) 128.33 129.70

     ( . ./ . ) 57.41 80.00

  F/M 0.2 - 0.4 0.2

 MLSS ( ./ ) 1,500 - 3,000 2,243.35

 Overflow rate ( . ./ . .- .) < 1 0.67

  ; HRT  ( .) > 2 2.01

   ;  Qr/Q 0.25 - 1.00 0.25

    ( . /  ) 20.00 20.00

 

   SEPTIC SYSTEM,ENVIRONMENTAL SANITATION INFORMATION CENTER, BANGKOK,THAILAND, APRIL 1982.

4) POLPRASERT C ET.AL, " SEPTIC TANK AND SEPTIC SYSTEMS" , ENSIC REVIEW COMMITTEE ON

1) SHIGEHISA IWAI & TAKANE KITAO, "WASTEWATER TREATMENT WITH MICROBIAL FILMS."

   TECHNOMIC PUBLISHING CO.,INC. 1994.

3) YOUNG,J.C AND DAHAB, M.F (1983) " EFECT OF MEDIA DESIGN ON THE PERFORMANCE OF FIXED-BED

   ANAEROBIC REACTORS " VOL. 15 COPNHEGEN PP 369-383 LAWPRC/PERGAMON PPRESS LTD.

   MC.MACGRAWHILL PUBLISHING CO.,LTD 1991 .

2) METCALF & EDDY,INC, "WASTEWATER ENGINEERING, TREATMENT,DISPOSAL RESUE" TATA
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 INLET 01  KW+W   (KITCHEN WASTE + WASTE WATER)   B

1.KITCHEN WASTE     = 6.744 . /   BOD  = 1,200 / .

2.WASTE WATER    =  74.184 . /    BOD   = 150 / .

1   80.928  . /   BOD  238 ./ ., BOD   167 / .

REFERENCES : WASTEWETER ENGINEERING,METCALF&EDDY1991

MODEL    :    CLEAR-140 K (G) (Grease trap chamber)

1.

= 80.93 . . / 

= 80,928.00     / 

 BOD = 238 / .

 BOD = 167 / .

2.

 = 6

  = 80,928.00    x  (6/24)

= 20,232.00    

3.

 = 20,232.00    

   CLEAR-140 K (G) (Grease trap chamber) = 20,700.00    

= 6.14    O.K.

   CLEAR-140 K (G) (Grease trap chamber)   20,700  >  20,232   .....OK

 BOD = 30%

 BOD = 167 / .   O.K.

  1 (KITCHEN WASTE + WASTE WATER)

 80.928 . /   BOD  238 ./ ., BOD   167 / .  

   CALCULATION SHEET OF GREASE TRAP TANK
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 140 . ./   BOD  262 ./ . 

1.  INLET 01

- KW+W   (KITCHEN WASTE + WASTE WATER)    =  80.928  . /    BOD in 167 / .

2.  INLET 02

- S  ( SOLID WATER )   =  53.952  . /    BOD in 400 / .

-  x 5     =  0.32  . /    BOD in 250 / .

-      =  0.24  . /    BOD in 1200 / .

 = 135.44   . /  

    =  140    . /  

 

 (Q) = 140 . ./ 

BOD = 262 ./ .

 BOD = 20 ./ .

 = 12 - 24 .

 = 8 - 12 .

 = 2 .

(HRT  Q/Qr  2 .)

  ;  F/M  = 0.2 - 0.4

 ; Tc  = 5 - 15

 = 10

 ; MLSS  = 1,500 - 3,000 ./ .

 3,000 ./ .

  ;  Qr/Q  = 0.25 - 1.00

 = 85% - 95%

(  : ,  . .2540,  10-11)

ORGANIC LOADING  = 0.10 - 5.00 . BOD / . .- 

(reference : Iwai & Shigehisa, Wastewater treatment with microbial films, p.120)

 = 1.00 . BOD / . .- 

Overflow Rate    = 1.00 . ./ . .- .

   ( ACTIVATED SLUDGE AERATION TREATMENT SYSTEM )

 

  ACTIVATED SLUDGE

 140 . /   BOD  262 ./ ., BOD   20 / .  

MODEL     :     CLEAR- 140 K(G)   B
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1.  ( SEPARATION TANK )

 = 140.00 . /

BOD  = 262.00 ./ .

BOD loading  = 36.68 . BOD/

 = 12

 = 70.00 . .

 = 72.00 . .                  o.k.

 = 12.34 . o.k.

 = 40%

BOD  = 22.01 . BOD/

 = 157 ./ .

2.  ( AERATION TANK )

BOD    = 157 ./

BOD    = 20 ./

BOD    = 137 ./

   = 19.18 . BOD/

Vr  =  Tc.Q.Y(So-Se)/X(1+Kd.Tc)

(reference : Metcalf & Eddy, Wastewater engineering treatment disposal reuse, p.593)

  Vr =  ( . .) 

Tc =  = 10

Q =  = 140.00 . .

Y =        = 0.50 .VSS/ .BOD

So =  BOD = 157 ./

Se = BOD = 20 ./

X = ML VSS  =  0.80  MLSS  = 0.80 x 3,000

= 2400 ./

Kd = endogenous  decay  coefficient = 0.06 /

   Vr = 25.01 . .

 = 8

 = 46.67 . .

 CLEAR- 140 K(G) = 65.00 . .                o.k.

> 46.67 . .                o.k.

= 11.14 . o.k.

 CLEAR- 140 K(G)
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 = 85%

 = 2.80 . BOD/

 = 20.00 ./ .

Oxygen  Capacity / BOD  load ; ( OC / LOAD ) = 2 

BOD  loading  = 19.18 ./

 ; OC = BOD loading x 2

= 38.36 ./

= 1.60 ./

= 10%

  23.2 %  

= 1.20 ./ . .

= (0.78)/(0.10 x 1.2 x 0.232)

= 57.41 . ./

 Ejector pump  2.2 kW, capacity 

 2    = 80.00 . ./

Check F/M ratio

F/M    =   Q(So-Se)/VX

(reference : Metcalf & Eddy, Wastewater engineering treatment disposal reuse, p.389)

                      X    = TcQY(So-Se) / V(1+TcKd)

   = 1,628.85 ./ .

F/M    = 0.2 o.k.

3.  ( SEDIMENTATION TANK )

 = 2 .         

 = 11.67 . .

  CLEAR- 140 K(G)  = 11.70 . .                o.k.

   = 2.01 .         

Surface area    = 8.75 . .                  

OVERFLOW  RATE    = 0.67 . ./ . .- .     o.k.
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   = 15000 ./ .

mlss (Q + Qr )    = Xr * Qr

Qr    = 35.00 . ./

   = 0.02 . ./

Qr / Q    = 0.25 o.k.

 0.14 . ./  TDH 4.5 m. 0.25 kW   1 

(Sludge return) ; Qr

Return sludge concentration ; Xr
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 CLEAR- 140 K(G)

    ( .  / ) 140.00 140.00

   ( . . ) 70.00 72.00

   ( . . ) 46.67 65.00

   ( . . ) 11.67 11.70

        ( . . ) 128.33 148.70

     ( . ./ . ) 57.41 80.00

  F/M 0.2 - 0.4 0.2

 MLSS ( ./ ) 1,500 - 3,000 1,628.85

 Overflow rate ( . ./ . .- .) < 1 0.67

  ; HRT  ( .) > 2 2.01

   ;  Qr/Q 0.25 - 1.00 0.25

    ( . /  ) 20.00 20.00

   MC.MACGRAWHILL PUBLISHING CO.,LTD 1991 .

2) METCALF & EDDY,INC, "WASTEWATER ENGINEERING, TREATMENT,DISPOSAL RESUE" TATA

4) POLPRASERT C ET.AL, " SEPTIC TANK AND SEPTIC SYSTEMS" , ENSIC REVIEW COMMITTEE ON

1) SHIGEHISA IWAI & TAKANE KITAO, "WASTEWATER TREATMENT WITH MICROBIAL FILMS."

   TECHNOMIC PUBLISHING CO.,INC. 1994.

3) YOUNG,J.C AND DAHAB, M.F (1983) " EFECT OF MEDIA DESIGN ON THE PERFORMANCE OF FIXED-BED

   ANAEROBIC REACTORS " VOL. 15 COPNHEGEN PP 369-383 LAWPRC/PERGAMON PPRESS LTD.

   SEPTIC SYSTEM,ENVIRONMENTAL SANITATION INFORMATION CENTER, BANGKOK,THAILAND, APRIL 1982.
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ภาคผนวก ค-6
รายการคํานวณการบําบัดกาซมีเทน 

ละอองน้ําเสีย (Aerosol) จากระบบบําบัดนํ้าเสีย
และรายการคํานวณการบําบัดอากาศจากหองพักขยะเปยก
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ภาคผนวก ค-7
รายการคํานวณบอหนวงน้ํา
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ภาคผนวก ค-8
รายการคํานวณระบบระบายอากาศ 

และระบบปรับอากาศ
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-9-16
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-9-21



-9-22



-9-23



-9-24



-9-25



-9-26



-9-27



-9-28



-9-29



-9-30



-9-31



-9-32



-9-33



-9-34



-9-35



-9-36



-9-37
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ภาคผนวก ค-10
รายการคํานวณร้ัวกันดิน
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ภาคผนวก ค-11
รายการคํานวณการขุดดินและการเสียรูปเชิงมุม

ของโครงสราง
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