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Simulation analysis of feeding microenvironment of specific pathogen free
experimental rabbits under dynamic operation

GONG Guangcai * , CHEN Mengjun, AN Kehui, LIU Jiyang, SHI Xing
(College of Civil Engineering, Hunan University, Changsha 410082, China)

[ Abstract]  Objective The study aim was to explore the effect of feeding microenvironment on laboratory animals.
Macroenvironment and microenvironment parameters were compared under the dynamic operation of a specific pathogen free
laboratory animal room. Methods An isothermal body surface heat transfer model and a tray moisture and ammonia model
were established in rabbits, and the laboratory animal room environment under static and dynamic operation were compared
and analyzed using computational fluid dynamic simulation. Results The dynamic environment of the laboratory animal
room under dynamic operation was not obvious, but the air flow of the microenvironment changed, resulting in heat
dissipation, moisture dissipation, and exclusion of pollutants. Some microenvironment parameters may exceed the standard.
Conclusions Changes in environmental factors under static and dynamic operation were observed. Enhanced control of the
breeding microenvironment status could ensure the welfare and quality of laboratory animals.
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Table 1 Details of experimental animal rooms

SFK J5F (m) B
Name Size Numbers
F#lE] Room 3.96x2.7x2. 4 1
X Inlet 0.4x0. 4 1
[FXLIT Outlet 0.3x0.2 4
FE4 Tray 2.0%0. 85 6
JEH Cage 0. 42x0. 55%0. 4 24
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Figure 1 Layout of the experimental animal room
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Table 2  Arrangement of monitoring points around rabbits

RFITS W AL R [DAR 0D
Rabbit code ~ Monitoring point location Notes
1.25, 2.00, 1.48 RM
B 1.25,2.15, 1.34 RN
T 1.25, 2.00, 0.96 RM
1.25, 2.15, 0. 82 RN
1.25, 2.00, 0. 44 RM
=3 1.25, 2. 15, 0.30 RN
T4 1.25, 0.68, 1.48 RM
1.25, 0.55, 1.34 RN
1.25, 0.68, 0.96 RM
= 1.25,0.55, 0.82 RN
-6 1.25, 0.68, 0.44 RM
1.25, 0.55, 0.30 RN

T AR x= 1. 25 m RSB0 G g ATOUZ BSR4 5 0 T-1~ T~
3, MR T NTUREEZ g S R T-4~T-6, RM, {3 F 50 5 5056 4
W ET s RN oL P s 30 S 0 S 39K

Note. In the section x=1. 25 m, the left rabbits are numbered from top to
bottom as T_1 ~ 3, and the right rabbits are numbered from top to bottom
as T_4 ~ 6. RM, Position close to the rabbit” s mouth. RN, Position
close to the rabbit’ s neck.

b.x=125m

d x=125m

B4 ZhETHFRES

Figure 4 Temperature field distribution under dynamic conditions
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Figure 5 Wind speed values of rabbit mouth and neck monitoring points in x=1. 25 m section
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Figure 6 Relative humidity distribution under dynamic conditions
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Figure 7 Ammonia concentration distribution under dynamic conditions
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