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Fig. 1 Illustration of the inverse dispersion technique model
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Fig. 2 System construction

Table 1 Concentration results and error analysis

standard inversion relative
concentration/ X 1079 % concentration/ X 1076 % error/ %

1.02 1.05 2.94

2.00 2.04 2.00

5.01 5.07 1. 20

10. 05 10. 12 0.70

20.03 20.09 0. 30
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Fig. 3 (a) ammonia standard absorption signal; (b) ammonia absorption signal of different concentration

[ dairy feediot

— laser path of TDLAS system
¥ anemometer

Fig. 4 Instrument setting

(a)

— NHj3 monitoring results in autumn

[=)}
L

W
!

I
1

w
1

N
1

NH; concentration/10 %

—_
1
i —

O .
T T T T T T T 1
1026 2 1028121030, 1101, 1103, 1105, 107 1y 09
20139013 013 Faoua-igua- g 10‘3“7_\0\3-\\‘\\
Time/d

D538 1 50 m Y 6 B0 R el 2 3% 1 . BRI R G AN A B
A B E TR R b, B S A 2 m, B Z A
JEAFRLY 100 m, SLIG24E R W 4 FR
3.2 SIREBNERRSH

ARELKEN R G R ENZAKEMBEN 1 Hz, i T
A2 7 s, IF BRI 15 min R MR EIE . Yt
A HE Y b KU AL E TR R R AT L 2
F0.011X10°° %,

TE 2013 4 10 J R0 12 JJ 43 S0 AE 5230 S AT 17 PR
BT R KRR R 5 s BT H 4505 0 5 B8ORS 4 B dle st O,
ARS8 115 5 BRI S 5 4o 2 il R vl e 4k #
FLg R T HR R ELE 5% 055 . [ B B BR 5 b i i
WA 5 B ZR AR DG HEAR T 90 Y0 i B die el b A5 20 Wl 45 2R 4n
5 iR o Wil ) [l B2 sl Mk B 04 {H Oy 6. 11X 107° 26, 4
R A MEIE(E R 6.56 X107 ° %%,

7 (b) — NH; monitoring results in autumn

NH; concentration/10° %
w

. l T T T T T T
A& 16 A8 1020 022 a2 2R a6
2032 0132 13 13 13 2 g1 \20\3_\7- 7"10\3‘

Time/d

T
1228

Fig. 5 Continuously monitoring results of NH; concentration in autumn and winter
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Study on Ammonia Emission Rules in a Dairy Feedlot Based on Laser
Spectroscopy Detection Method
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Abstract It needs on-line monitoring of ammonia concentration on dairy feedlot to disclose ammonia emissions characteristics ac-
curately for reducing ammonia emissions and improving the ecological environment. The on-line monitoring system for ammonia
concentration has been designed based on Tunable Diode Laser Absorption Spectroscopy (TDLAS) technology combining with
long open-path technology. then the study has been carried out with inverse dispersion technique and the system. The ammonia
concentration in-situ has been detected and ammonia emission rules have been analyzed on a dairy feedlot in Baoding in autumn

~% in autumn, and that was

and winter of 2013. The monitoring indicated that the peak of ammonia concentration was 6. 11X 10
6.56X 10" % in winter. The concentration results show that the variation of ammonia concentration had an obvious diurnal perio-
dicity, and the general characteristic of diurnal variation was that the concentration was low in the daytime and was high at
night. The ammonia emissions characteristic was obtained with inverse dispersion model that the peak of ammonia emissions ve-
locity appeared at noon. The emission velocity was from 1. 48 kg/head/hr to 130. 6 kg/head/hr in autumn, and it was from
0. 004 5 kg/head/hr to 43. 32 kg/head/hr in winter which was lower than that in autumn. The results demonstrated ammonia
emissions had certain seasonal differences in dairy feedlot scale. In conclusion, the ammonia concentration was detected with op-
tical technology. and the ammonia emissions results were acquired by inverse dispersion model analysis with large range. high
sensitivity, quick response without gas sampling. Thus, it’s an effective method for ammonia emissions monitoring in dairy

feedlot that provides technical support for scientific breeding.
Keywords Laser absorption spectroscopy; Inverse dispersion technique; Ammonia emission; Dairy feedlot
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