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Figure 1 Gradient and length of milk line at the milk house.
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Table 1 General situation of milk line and the time for capturing residual milk at dairy

farms

Pipeline Milking/
Tie stall burn

Milking parlor/
Free stall burn

The length

of milk lines (L m)
The gradient

of milk lines (8°)

7813 (n=7)

0.34+£014 (n=7)

3014 (n=10)

0.67+0.19 (n =10)

Tef (min)
Tca (min)

14+11 (n=7)
58+37 (n=15)

12452 (n=10)
0.50~20 (n=2)

Tcf - The time for capturing residual milk by letting it flow down the pipeline naturally
Tca : The time for capturing residual milk from pipeline using compressed air
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Table 2 The volumn and chemical analysis of wastewater at milk house

Pipeline Milking/
Tie stall burn

Milking Parlor/
Free stall burn

Total volume of wastewater 870+97 L/day 1,500+£830L/day
from milk house (h=7) (n=10)
VVolume of wastewater 140+21 L/day 210x+60L/day
for the first rinse after milking (h=7) (n=10)
Results of chemical analysis
BOD (mg/L) 1,700£720 2,100+1,500
COD (mg/L) 940+220 920+520
T-N (mg/L) 91+31 100£75
T-P (mg/L) 49+12 60+42
35 35
3.0 3 3.0
2 * o ¢
5 25 . S 95
= =
) [
Z 20 . _izo.
K= 2
9 15 TS = _
i ..\ e R=05631* =15 .
= 10 . g — R = -0.2086
:a ° [ ‘\\\.\\\:L .g 10 S
E 05 [ ] o ~ .. L [
L ° 0.5 °
0.0 . . : . . o °
0.00 020 0.40 0.60 0.80 1.00 0.0

Gradient of pipelines (° )

Figure 4 The relationship between the residual
milk in milk line and the gradient of pipeline.
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Figure 5 The relationship between the residual
milk in milk line and the time for capturing residual
milk by flow down the pipeline naturally (Tcf).
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Figure 6 The relationship between the rate of drainage milk and the time for
capturing residual milk by forcing out using compressed air (Tca) in a laboratory-

scale simulation.

Table 3 The reduction rates of BOD loads by capturing residual milk from pipeline using
compressed air at dairy farms with pipeline milking system

Farm A Farm B Farm C
Total volume of wastewater
from milk house (L/day) 960 960 630
Tca 5min.  10min.  5min.  10min. 5min. 10min.
Chemical analysis of the wastewater
for first rinse after milking
BOD (mg/L) 2,800 810 2,500 1,300 2,900 1,700
COD (mg/L) 1,300 350 1,400 660 2,300 1,100
BOD load (kg/day) 2,700 780 2,400 1,200 2,400 1,400
Reduction rate (%) 71 48 41

Tca : The time for capturing residual milk from pipeline using compressed air

BHCHFDOBREEL - A TS VEAHH TR,
PEIEARY VLR DFADNZETOTVERELS, T
TORNETSEGEED oD, /TS MERIOHEE
& (0.5° L) mwlzgshlledgnorz. —75, /\—>—
AR CE, /A TS Y DIERABEF RSN,
I7OREFOIBHEFDGN . &z, JIRRENHER
OIERHS, TPORIC 10 DBEDRKBZDIFDIEIC
KDEILDOIREE 0% ZENHF CEDERESNEZ.
ZDZEND, BHICHWNT, HEILEEFKDTEESZE
BRI RIME U THENRDE, BEEDERERESITD
&S, I7ONDEBERSIDIETHDEHRESN,
KOBEIRXSTRIBICERIRECESDE, T7OIIREEO
ERTHDEEZSND.

BES 86 (4) 1 497-504, 2015

502

5. EHICHT 3 I 7EINGER

AIBR CORBRERITT, HARD/I\A TS YRDE
IETI7EIRLTVND, DRBRERWV - /7 TS51 VIO
=hZE IPED, I7ONEBZE LS nE 100 TENZEN
1 @DDFEL, TP7ORDERNEEKDEBESICSR
DEEEBRILIE (R3).

I 70REE~EZE 5 D~10 DICER UZBRICH T DL
BB HEKD BOD B2, SERAIICEANT 41~71% (F
B51%) #BALTWEZ, COZENS, T7ANZETD
TLRL, Kz, I7ERHNEENEVSEICHNT,
I70INEEEIER T &N, HEIBSEIEKONIEIR
FrDETICESIDEmBENZ



A AT LD S DA OIS

6. #WIELRE

AN CIF, EIEEIKZEEIR MR T DIl
UT, BKOBBESETFRMERNUREZ. HKD)5
BOTTEBDZILY 1 YRDERILEDRLITBICIE, B
BERDVNSNBHITIE, BEERE<IDHIE, T70
INEFT O TLRY, FEOIRE—AENSEHITIE, IT7
ORNEEZEESTDIENBEN CHhHDERBENEZ. LH
LBHS, BMICBSNWTERBEZZEX I CF, i
‘BEZEHD LIS, BEERNEBRNENDBEEL - /1T
S YVARTE, BERABENKE<BDE, Ly—/—hH
SN2 EE /T TSAYDOUNIVDEED, SIH—E
FHEEICRENELDEDBHERDNSD. —AHT, I70
INFEDIERGBZICEATEDRIMCHDEZX 5N
z. BRLOEHNS, FAEPHEOHMIIRSNTLED,
BhSEF TCI 7ONBEREE S HDD 10D ICLEETS,
I7ONDERICKDPEILESEKD BOD &RIEMNTS
THI%ETURE. CNICEKDT, B LNIBHHEERDREHR
RO BECRD, BERIRXSDERNRIAETND.
IR PDETICHOT, 2<LDBEERS TIRIR MLURHEES
DFA®, BFEOREIRT LADNEBALDPI < RDITEEMN
NEED, RE - BEICEBULEEBERZICDOBRNDIE
NFEEND.

BB, TEFEERULTND T =R =L Z)F VT )(—
S—EIAARNDERBIENORETDERREL DDHK (7
v NI —LDFHHK) ICDNTIE, FFEX TR
QIBORETIDORZHRE L TLRWD, BEFKDEIRICDNT,
SHBEITDIFTECHD.

BESH 86 (4) 1 497-504, 2015

503

X (73

Bates DW. 1985. Dairy Housing and Equipment Handbook.
5.5. Midwest Plan Service, lowa State University,
Ames, lowa.

PRJER. 2010. IEREREZEEEYZ217)L. p. 71.
FDEANDPRBER, RR.

EEslBEERHER. 2010, E#AIYRTLRBAM RSy
S)IVH—EEBRMEBERTFAN. p. 11, LBEIHENE
wEs, UEE.

GBI B 2004, [fRKEE] OTRIC—REENHHDTEDHEH
BEz | —SEREBHBICRERFENSOAYE—I—
BRI v+—7)L11, 26-28.

DEET, MBE=, EEET, VRS, 1986. BERRELE
FIE®. p. 278. MKE, TR

BAfEE), H5E9, FB X, =@k I51RE, BlIER,
MBZE=. 2012. tBEH T OBEIBCH(FDIEILEES
IKAVIBDSRAERRA—K IR NREEKNEBRERICEIFTT— 2
%585% 42, 188-192.

BAESMSBERETHE. 2008. it 19 FESERBERERITTH
BHRSEE. 1-131. #@DEABEIEHZERBTHE, RR.
BMOKE®S. 2009. EIE:EFKINIERRSRDSBHIE. pp. 1-75.
EMKEELERSENSEIRMEFEERIEER, RR.
BMKEBEER. 2007. EiIRBHBESTBRITEE. p.

400. #HEEANBABIERETHS, TR,

Kdzd. 2010. DRIAMIRAICRKDZIF YT IN—SHKDIE
DA N3EREM. FTUWARAR o/t 2009 £,
pp. 81-86.

BPES, WTIRL, FEBESe. 2011, KK/\—S1 hEMEYD
BEREUTHVZEERINIBES (C K DEEMEIKNIE.
BAEEZ=H 82, 405-411.

THENRRIERMEM AR MK (5K) IBWHR] EP9F—
L. 2006. MK (5K) WIBWFRBIRHRS. p. 8. T
ENERBERMEBMAR, UEE.



G - BA - T15 - B

Study on removal efficiency of residual milk from milk line
for wastewater purification at milk house

Saori KAWAI', Kenji NEKOMOTC?, Shinji HOSHIBA® and Sigeru MORITA?

" Graduate School of Dairy Science, Rakuno Gakuen University, Bunkyodai, Ebetsu 069-8501, Japan
2 College of Agriculture, Food and Environment Sciences, Rakuno Gakuen University,
Bunkyodai, Ebetsu 069-8501, Japan

Corresponding : Kenji NEKOMOTO (fax : +81 (0) 11-388-4859, e-mail : nekomoto@rakuno.ac.jp)

Milking centers at dairy farms generate wastewater through the washing of milking units, milk line
and bulk cooler. High-performance treatment systems for water purification, such as activated sludge
systems, have been used at some large-scale dairy farms but are generally not feasible at almost all
dairy farms because of the high costs of construction and maintenance. The aim of this study is
reducing the contamination of raw wastewater from milking centers by methods for efficient draining of
residual milk in milk lines. Residual milk in the milk lines was drained into the pail after milking by letting
it flow down the pipeline naturally or by forcing out the line using compressed air. Removing or
reducing residual milk from milk lines as much as possible will be beneficial for low-cost treatment
systems for milking center wastewater. Investigation of 7 tie-stall dairy barns (TS) with a pipeline
milking system and 10 free-stall dairy barns (FS) with a milking parlor revealed the following. At the TS,
the average gradient of the milk lines was 0.34+0.14°, and the average time for capturing residual milk
was 14+=11 min. At the FS, the average gradient of the milk lines was 0.67+=0.19°, and the average time
for capturing residual milk was 12+5.2 min. Contamination of milking center wastewater with milk was
lower for milking pipelines with a high gradient. On the basis of these results, milking pipeline gradient
has more effect on the amount of captured residual milk than the capturing time when capturing
residual milk after allowing it to flow naturally down the pipeline. In addition, a laboratory experiment
revealed that capturing time has more effect on the amount of captured residual milk than pipeline
gradient when removing residual milk with compressed air. Therefore, a high gradient and a long
drainage time with compressed air will provide the most effective low-cost treatment system for
removing or reducing contaminants in milking center wastewater. On average, 51% of BOD in milking
center effluent was reduced when extending the drainage time of residual milk with compressed air to
10 min at 3 dairy farms where 5 min of drainage using compressed air was normally conducted. At
dairy farms, therefore, extending the drainage time for residual milk with compressed air might be a
feasible means to improve the removal efficiency of residual milk while reducing the contaminants of
milking center effluent.
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