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[ABSTRACT] Objective To monitor the real-time changes in ammonia concentration in the laboratory
animal facility environment before, during, and after the air conditioning system stops supplying air, so as
to provide a basis and reference for developing emergency plans for the shutdown of the air conditioning
system. Methods The laboratory animal facilities of the Wuhan Institute of Biological Products were used
as the research object. Ammonia concentration detectors were used to monitor ammonia concentration
continuously in the environment of conventional rabbit production facility, SPF hamster production facility,
and SPF guinea pig experimental facility before and after the passive shutdown due to repairs and active
maintenance shutdown of the air conditioning system, as well as the time for the ammonia concentration
to return to daily levels after resuming air supply. Results Under both shutdown modes of the air
conditioning system, the trend of ammonia concentration changes in different laboratory animal facilities
was consistent, showing a rapid increase after shutdown and a rapid decrease after resuming air supply.
Under active maintenance shutdown, the maximum ammonia concentrations in the conventional rabbit
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production facilities, SPF hamster production facilities, and SPF guinea pig experimental facilities were
9.81 mg/m?, 14.27 mg/m? and 6.98 mg/m? respectively. Within 12 minutes after resuming air supply,
ammonia concentration could return to normal daily levels. Under passive long-term shutdown, ammonia
concentration value was positively correlated with the duration of air supply suspension. As the shutdown
duration increased, ammonia concentration continued to increase. The maximum ammonia concentration
values in the three facilities occurred at 88 minutes (38.06 mg/m?), 40 minutes (18.43 mg/m?), and
34 minutes (15.61 mg/m?) after air supply suspension, respectively. Within 11 minutes after resuming air
Shutdown of the air
conditioning system causes a rapid increase in ammonia concentration in laboratory animal facilities, and

supply, ammonia concentration could return to normal daily levels. Conclusion

the rise in ammonia concentration is positively correlated with the duration of air supply suspension.
Therefore, when an emergency shutdown of the air-conditioning system is required due to maintenance or
other reasons, backup fans should be provided in accordance with the requirements of GB 50447-2008
"Architectural and Technical Code for Laboratory Animal Facilities". Older facilities should make adequate
preparations and develop a scientifically sound emergency plan.

[Key words] Ammonia concentration; Laboratory animal facility; Air conditioning system shutdown;

Duration of air supply shutdown

SEEGSYNEI G AR GB 14925—2023 (SLEG5h1) PR
BN S E) HRRLE, SERSshY AR . BRI A
FIRE (MESFRRERE) NAST 14 mgm® ;i@
T R G SIRE Y IR B e AR B
iR PR R A R R Rk E P, ARG
s, IEFIBITISER s A 77 bt i A 2 IR S
HN5.6~7.7 mgm* ¥, [EHIBFTHISPF IR /INRED
PRGN 3.2~ 4.5 mg/m® ¥, KT,
H AT T SL96e skt S M R SEUG, HiEsEeR
B E IR R D,

A 5T ARG AR 0] s A 0 Pl S 56 31 ) 2 S G 3
PIRERE RN %, TR E R SRR & E s
MUFNAECR ES AT, S X R RS USRI E
BEXG, SR =5, SPF 6 FA F= 15 i
SPF 2% JI5 5 SE 56 W R 58 P & IR P O S A8 1k, AT
NZPHRRYER . AN LH]E & A ERR SN
SMERAKIETI S,

1 RIESHIE

1.1 SCIEEh¥DighE
111 HBRREF KN

B AP 55 B SE96 sh ) = 1 4 A
B [SCXK (E() 2022-0013] NEimeass, A4
GRS FENAIETIMEX, SHHXRL%, FET
He, Wi A RES YR, PRGEE, shiEFRE
H SR ECME T 15 Whe MZHEITRNERIESE,

RIER LG, REWNRIE T TS5 em 2%
HERNEWEERE, BRENMKEE, FFEE:
I 55 (6] T AR 200 m?, 4 FE A B A P2 A B
N1601, BFEMNEIN 1 ~3 A5, RN,
PR EL220 H o SIRERIITE /KIS A 5
Z92 W PG, AR AR HE Tk TS B R
11.2 SPFRBREFIRE

B AE Y AT S R SE 36 sh ) 2 1Y SPF 46 FRAE
FEVEE [SCXK (%B) 2022-0013] NEEFEIREE, RH
A ERBEHTIMEX, S2HXERES%E, LiET
e, BRESYK. R mRGTE, shiEzREH
HISIREAMET 18 WR/ho T 7T 2N FFRGEREE
Wz, BEOIgARAIE, E8 (—REE2~31R) H
BIE AR, FRERE . BRITAFR R ARZ 55 nf
ZIAZRRI SR ECN 600 &, BAEFEaTN2 ~
SHzhY, BHENIEGENI10 H; ARFFFAEME, )
PIFFEEZT1 250 Ho
1.1.3  SPF 4% Bk 5 SL 30 1% fite

B AE Y S A 53 SE9R 340 25 1 SPF 4 Ji RS2
I6uEiE [SYXK (5F) 2023-0099] MFEFEEREE, RH
SR RETAENX, 2HXAE%, LT
e, BRESUK. FRG mRGEE, shiAzREH
HASIRBAMET 18 /b, 17 5 ARG EAR 2L
W7E, BEEImAREIE, B (—MEE3IK) Hik
Tk, MFREE . PNEFRAEARL 19 nf, %
WFREBIENECN 60 &, HaFHEE2~4 Ha;



492

LIRS LR E S Laboratory Animal and Comparative Medicine

Aug. 2025, 45(4)

ZREFF SR BA B S 7R 2 90 ~ 120 H o

TEREASSCAG AR, S SLI0s Y e i =S 18 R 45
PRIREL, SR AHRRIRIR . W SRR
KA,

1.2 wNNESRE

SRR (A5 GT903-F-NH3) MiRYITHR
R T RHE AR AE M, RIS 0.01 mg/m’,
WEAERKE AL A (K #IE S %5 LNDC-C-
2312010207),

W E AN A BRSO & RIS, — IREURE
BRI 300 s, PRYREURERIBR IS [E] 0 60 s, BIEERE 6 min
AR 1A SERT RIS o 2 PP AT S50 5% A A
B, LR IR R T 3h W) ) 77 =5 ok
B E — 5 A, SRR S 1.2 m, FEERY
BEA/NT 0.5 m, HEF@EXD. BXUES,

1.3 1SR

FEIEVHAE GG : SH RS EVR, X%
WP SPF 4B FRAE P2, SPF 2% R
SO HEREAT RN, A IR 43 B USSR 3 R 4
Wi BLAh, Lk 3 M EHER 2 E R SR IR & 3T

1 FRALEMMREZARAENSNAERREDNSEUE

T ENL, &AW 30 min A EEAL,
{EALET G A VR E L XA E . 288 % 25358 Il A 2 ik
JEHAT TR, BN RE T LR EEE .
1.4 SRS

TR 2 PSR, BRI, 51 5 B H 2R
A, S H A% dE, FFiE Excel 2021 LAY
M

2 #R

21 FRAZERHMYRESRAREEDEINER
REBNER

FRPEAEF 5515 1 32 301140 min PSR S S
WA (BARGERIE L), S iBERRA =% .
SPF 2% @ FRAE P2 ¥ it . SPF 2% 0K Rl S 96 15 it 76 25 1 &
GiENG, SRERIREINEEA 3 EIEEX
G, SEMEEIRERPEA S, &eEES R0 9.81.
14.27. 6.98 mg/m*; {EZXPHARGIKEENIG, &
FIRE I RIE R, EPKEEXE 12 min NFEZRIF R
& RUETACE

Table 1 Dynamic monitoring values of ammonia concentration before and after active shutdown of air conditioning

systems in different laboratory animal facilities

LERREFIRMERY SPFR G R EFIRIERY SPF 2% i B, SE 50 1R K AY FURE IR
SRE/(mgm”) SIRE/(mgm?) SRE/(mgm?) LBR/(mgm?)
Y8 Ammonia concentration in Ammonia concentration in SPF Ammonia concentration in SPF Standard upper
H/min conventional rabbit production hamster production guinea pig experimental facility/ limit of
Time facility/(mg-m™) facility/(mg-m?) (mg-m?) ammonia
axis/min RN F2R FE3INR B1R B2R ERN AN F2R %33R  concentration/
First Second Third First Second Third First Second Third (mg:m?)
time time time time time time time time time
0 0.81 1.73 3.33% 2.71 1.79 = 0.97 1.1 1.62 14
6 2.25% 4.32% 3.69 3614 5.63% 4914 1.04 1.07 4434 14
12 457 7.72 5.48 7.68 10.92 8.81 1.04 1.00 473 14
18 8.04 7.78 5.89 10.85 7.72 10.76 1.64% 2.674 1.21Y 14
24 9.81 0.05Y 417Y 14.27 2.85Y 8.86" 3.98 6.98 0.82 14
30 316" 0 3.51 13.41 1.92 2.00 1.58Y 3.69Y 112 14
36 0.44 = 3.10 3.04Y 1.95 1.22 1.05 1.02 1.08 14
E: AEZIE O R RRERSE— M EURIT A s, —R LA EMZE S EREHR. (REXNMRSS, "REFNRSS=.
Note: The time axis scale O indicates the time point at which the first data was collected; — indicates that no data was collected for the

time axis scale point. © represents the shutdown point, ¥ represents the startup point.
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Table 2 Dynamic monitoring values of ammonia concentration before and after passive shutdown due to repairs of air
conditioning systems in different laboratory animal facilities

SIRE/(mgm”?)
. . Ammonia concentration/(mg:m?)
A 184 /min — —— - —
Time axis/min SPFRGREFRE SPF R R R L3R e LRRREFIRNE Wt FIR
SPF hamster SPF guinea pig Conventional rabbit Standard upper limit
production facility experimental facility production facility
{ZX,802 min = = 1.81 14.00
2 min before air supply stops
ERE 4 min 2.15 — 214 14.00
4 min after air supply stops
{ZX 510 min 483 3.73 414 14.00
10 min after air supply stops
=X 516 min 8.55 8.23 8.07 14.00
16 min after air supply stops
EXE 22 min 11.35 10.59 11.94 14.00
22 min after air supply stops
ZXE 28 min 13.70 14.05 16.04 14.00
28 min after air supply stops
2X.f5 34 min 15.61 16.52 19.42 14.00
34 min after air supply stops
ZXE 40 min — 18.43 2297 14.00
40 min after air supply stops
{EX 5 46 min = = 25.98 14.00
46 min after air supply stops
£ 52 min — — 28.88 14.00
52 min after air supply stops
{ZX./ 58 min = = 31.75 14.00
58 min after air supply stops
{ZX./3 64 min — — 33.93 14.00
64 min after air supply stops
{EX./5 70 min — = 35.00 14.00
70 min after air supply stops
EXE 76 min — — 36.22 14.00
76 min after air supply stops
{EX./5 82 min = = 36.92 14.00
82 min after air supply stops
X,/ 88 min — — 38.06 14.00
88 min after air supply stops
XX 5 min 5.56 10.61 7.27 14.00
5 min after air supply resumes
EXJE 11 min 2.01 0.98 0 14.00
11 min after air supply resumes
—FRNZI B REN MRS RRAREN, REEVEE.
Note: — indicates that the air conditioning system in the corresponding facility has not stopped at this time point, and there is no

monitoring data.

3 ifie RERE ' % FH BRT3E XUTURTHE AL T AR SR F R S280 3
PIRHESI N NGERR, ERE T & FIE RWIAIHR XA L

GB 50447—2008 (SLAushPighi @ ATAMIE) A, ERESEINEEFERELT, XERErES
2R, FREEAERIER YA =X (s X), RN GUEH L (A= SRR AN AR E T &



494 LIS S L E S Laboratory Animal and Comparative Medicine

Aug. 2025, 45(4)

WRRESTE, EEMEEHERERE SN ), & T
IR s BB faF N &, ASCER TR
QUREETENR . DURMORIEHA FHREIRE EARIENR,
SR TR 2B RS H,

R R G LI S A AT A B A A%
R e HR R XU, SR sh i E E
fI0 26 IXURTT XU 00 s ] i 38 3 5 B A 6 KU B
R SEAG B it SR BT St 10, DUSRIIES
YIS TGRS A s i (' ANHIFFRR RGN 52
WL ES ARG N EHNASZ, EETHE, H
1EH #1217 B fRIE & FR A SR AL, HoAk XALAD
HEXW % — £ — &S . RS RS H TREE
WA ENANLELR ESHENLT, XHEALRT S S350
A PRI SESG W S IR P A T, A5 ERERIH, HARME
FAEIEN G 2R E PE A, IREEXERIRE
PO R, EAFSEERsh Y i a8 it AR s —
e BWHARGREKNEENG, SRR K
EIEVIRTRINER, RIMHPGE B EEE A, &
RIS RS S (R XU AEAESE, 2R a7 =X
TIREREXUE 12 min RRIRE L AT 2 HH K.

TESERe SN BEEER R, BRI SIRESD, M E
TS B ER SR R A A AR BB A e PR L A DA R B i
R ] ORI AR BITEERL, HEDRS DR
1% LA, 48 hIR/KZE KT 150%, ff AT
JERERLEE U0, 78 SPF 9 6 fR A =I5 it 88 — IR A5 1 E 3%
U ES SR, SR i = (BN 14.27 me/m®, R
TARYE LBR 14 mg/m®, JX AT RE 5 ¥ N BE 3 ) 08 &
(EfEHARR) MEESE I EERRESE, RESHE
FR G EHLAT AT AR T IS AR Y 77 FOR MR RE
BARMEIRE KT, DI EAMED 7 [Fi
VOB EHL-EFHIE 30 min [N, DA KFRREFEAL(5
L5 2 VAR P A v ) IR AT L Aty e[ R o I A7
R HE TR, & KNP FEL. 31
FAR. WA SR ES, BISRnLieshy)
BEREARSE A B 2RI

R, B PERGENET, BUCE & &R EL
MEM (80) NAWE, GFEANRTERSYIE R
FIEARL BRI . WHEN A TEIERA
GG SN A O TG 5 B e
2Rl HADEHEEITHEIMRAT . FRENSFHLN
%, DARKFEE RIS X R SIS LR sh ik s
SR, RERDXSIEFR. ShPnfdRrnsci:

gL DT,

TR, ARBFFRICER T AN 6 2022—2024 K
AEREUEINESE, BfEm st LE R R, filk,
POEFRZIRIEE N B — IR ERTE R, FFRTZfeir(Y
R — AT, X LA R AT BE A AR A 10 R
fife BROLZAN, RIS . 156 S AR e bR K H
BN R R E AR, HEEEH — PR E T,

[YE& Sk Author Contribution]

EEARERYER. RYHESHT. BENENNE,;

RELAZTRNNENERERE. BIEBE;

EERRKE SPFREREF KRBV,

BRARNEEBRRLEREBHEE;

B ARIG N EERIT EEESE . IE SPFRKE TN RE
RO

&0 th 25 WL EE SPF R IR R SE 36 1R B RO #0HR ;

FREARRHRBNEARRIERNERRBAS;

BEERBREADMARZR. BERSNELE,

[FZ5 7 BB Declaration of Interest]

PRBFEIIFEBAX A FAER PR,

[& £ 3k References]

[Nl ERmHEEEESE BERGECEEZERS. LR K
&g fe: GB 14925—2023(S]. Ib3: FEFRHEE MR, 2023.
State Administration for Market Regulation, National
Standardization ~Administration. Laboratory animal —
Environment and housing facilities: GB 14925-2023[S]. Beijing:
Standards Press of China, 2023.

2] Bug, EEE. EZERREEEREPIKETHAME]. £
BRI RIIRLE, 1993, 13(2):91-92.

GU Y, SHI M L. Observation on the change of ammonia
concentration in the feeding environment of simple barrier
facilities[J]. Shanghai Exp Lab Anim Sci, 1993, 13(2):91-92.

B8] 3KFE F#E, EEE. XRHMWEFREDSHIEEITUESH

‘oL FEZAE, 2012, 26(8): 859-861. DOI: 10.16153/}.1002-
7777.2012.08.001.
ZHANG X, LI M, WANG J H. Determination and data analysis
of dynamic environment indicators of the laboratory animal
breeding facility[J]. Chin Pharm Aff, 2012, 26(8):859-861. DOI:
10.16153/j.1002-7777.2012.08.001.

[4] BRIB%.IETHSPFRMITRERBIEINENS DT %
Bk &=, 2010, 38(15):7872-787. DOI: 10.13989/j.cnki.0517-
6611.2010.15.011.

CHEN Q H. Monitoring and analysis of SPF animals
laboratory environment index[J]. J Anhui Agric Sci, 2010, 38
(15):7872-787. DOI: 10.13989/j.cnki.0517-6611.2010.15.011.

5] FEMHZEERE ERRERERRILESS. TRNYEHE
IR AME: GB 50447—2008[S]. b 5= : & E #x & iR 4,
2008.

Ministry of Housing and Urban-Rural Development, General
Administration of Quality Supervision, Inspection and



Aug. 2025, 45(4)

LIS SELIRES Laboratory Animal and Comparative Medicine

495

(6]

71

8]

191

[al

m

(12

Quarantine of China. Architectural and technical code for
laboratory animal facility: GB 50447-2008[S].
Standards Press of China, 2008.

KRG, XUBt, BERI, & . LY REERIES SR S BIRR
ZRBIRR]. TR ASEE, 2022, 39(1):214-216. DOI: 10.
16791/j.cnki.sjg.2022.01.04.

ZHANG F M, LIU J, HAN Z G, et al. Exploration on application
of intelligent emergency power supply system for laboratory
animal barrier facilities[J]. Exp Technol Manag, 2022, 39(1):214-
216. DOI: 10.16791/j.cnki.sjg.2022.01.04.

=R, £, MBI, & . AR FORERFIET
BRI FF B REF R FIR, 2013, 34(23):3534-3536.
DOI: CNKI:SUN:QQHB.0.2013-23-067.

YUAN F G, ZHUANG M, HAO Y L, et al. Discussion on
management of open animal experiment barrier facilities[J]. J
Qigihar Univ Med, 2013, 34(23): 3534-3536. DOI: CNKI: SUN:
QQHB.0.2013-23-067.

ERIG = THE S B BE. EEYIRDMENNE
MRz dlJ]. P EERES 4, 2004, 14(4):234-236. DOI: 10.
3969/j.issn.1671-7856.2004.04.010.

WANG L Z, LI H, WANG J, et al. Influence and control of
ventilation, temperature and humidity on the welfare of
experimental animals[J]. Chin J Comp Med, 2004, 14(4): 234-
236. DOI:10.3969/j.issn.1671-7856.2004.04.010.

I85, &R, TLE. TR ERRFRSTERIT]. &%
5Z=i@HK, 2003(1):32-37. DOI: 10.3969/].issn.1005-3298.2003.
01.006.

HE J, SHEN J M, WANG Y B. The environment characteristics
of experimental animal room and its AC design[J]. Contam
Contr Air Cond Technol, 2003(1): 32-37. DOI: 10.3969/]. issn.
1005-3298.2003.01.006.

e, T, IER. AREAREANILNMRIERNI SR
ENEmU). & %5 A, 2009(1):80-83. DOI: 10.3969/j.
issn.1005-3298.2009.01.022.

XIE Q, WANG Y P, DI'Y Q. The study of the air distribution for
the experimental animal establishment which influence the

Beijing:

ammonia concentration[J]. Contam Contr Air Cond Technol,
2009(1):80-83. DOI: 10.3969/j.issn.1005-3298.2009.01.022.

ERg, X EE, BHK % . SPFRILE NI BE=HENRATEEM
W R RERSIREIRIT ). BIRAELEX =, 2007, 26(4):
80-85. DOI: 10.3969/].issn.1003-0344.2007.04.022.

TANG B, LIU Z H, JIANG X B, et al. Energy-conservation and
optimization study of SPF laboratory animal room air system
in air conditioning: discussion on the best air change rates|J].
Build Energy Environ, 2007, 26(4): 80-85. DOI: 10.3969/j. issn.
1003-0344.2007.04.022.

5, MR, EFR & ERIHRHIRRERANERITSER
U] FEIAHE LS, 2017(21):9-11. DOI: 10.13492/j.cnki.cmee.
2017.21.003.

MA C, LIN L, WANG X D, et al. Discussion on the design and
construction of laboratory animal barrier system in hospital
[J1. China Mod Educ Equip, 2017(21):9-11. DOI: 10.13492/j.cnki.
cmee.2017.21.003.

(13]

(14]

(15]

[16]

(17]

(18]

(191

TR, REE RAP. EAXCEHNERREN SRR
BIRE]. SEIR IR, 2009, 26(4):65-68. DOI: 10.3969/].issn.
1006-6179.2009.04.018.
LI B W, LIANG C N, LI S M. A scientific bedding-changing
procedure by replacing wood-shavings with corn cob[J]. Lab
Anim Sci, 2009, 26(4): 65-68. DOI: 10.3969/j. issn. 1006-6179.
2009.04.018.
ZB, XBIRIE . LA LA RSN REA NS LR s B reHE 7= el
Y)SEIIR &5 (U] AbRSLILEIMELF, 1992, 9(3):28-29, 54.
GUO J, ZHENG Z H. Experimental report on feeding animals
with clean experimental animal bedding using corn cob as
raw material[J]. Lab Anim Sci, 1992, 9(3):28-29, 54.
BURN C C, MASON G J. Absorbencies of six different rodent
beddings: commercially advertised absorbencies are
potentially misleading[J]. Lab Anim, 2005, 39(1): 68-74. DOI:
10.1258/002367705288659.
T EREFEARNGEER. LY B DB13/T 2547—2017[S/
OL].[2024-08-30]. https://www.lascn.net/uploadfiles/zlbz/2018/
1/201801091519458653.pdf.
Hebei Provincial Administration of Quality and Technical
Supervision. Experimental animal bedding: DB13/T 2547-2017
[S/OL]. [2024-08-30]. https://www. lascn. net/uploadfiles/zlbz/
2018/1/20180109151945865.pdf.
BX% BIZ, FRE . FERREH IVCOREFHREE
HAEEFR] #2%3R, 2022, 43(6):90-99. DOI: 10.3969/].issn.
0253-4339.2022.06.090.
GONG G C, HE X Z, CHEN M J, et al. Research on the control
method of feeding microenvironment of individually
ventilated mouse cages in barrier environment[J]. J Refrig,
2022, 43(6):90-99. DOI: 10.3969/j.issn.0253-4339.2022.06.090.
FEE. ILNHYREETERERM. LR ®RFERLE,
2008.
LI X Y. Guidelines for operation and management of
experimental animal facilities[M]. Beijing: Science Press, 2008.
FNRTE, DES, FHF . SPRR IR A R IER SR i R igiR
B9 R ST Bk EF B R, 2023, 39(4):56-61. DOI: 10.
16833/j.cnkijbmc.2023.04.01.
SUN H J, SHA R, LI X Z. Detection and analysis of technical
indicators of SPF laboratory animal barrier environmental
facilities[J]. J Baotou Med Coll, 2023, 39(4): 56-61. DOI: 10.
16833/j.cnkijbmc.2023.04.01.
(W F5HER:2024-08-30 {&[o]HHF:2024-12-15 )

(A GRIE:TF8)

[BIAFX]

EBR REE BE 5 BERRALFENTIENYRERIIRE
WS ENS S LSRN ELRES, 2025, 45(4): 490-495.
DOI: 10.12300/j.issn.1674-5817.2024.130.

JIAO Q Z, WU G H, TANG W, et al. Dynamic monitoring and
analysis of ammonia concentration in laboratory animal facilities

under suspension of heating ventilation and air conditioning

system[J]. Lab Anim Comp Med, 2025, 45(4):

490-495. DOL:

10.12300/j.issn.1674-5817.2024.130.



	目次
	实验动物设施及管理
	暖通系统暂停送风下实验动物设施氨浓度的动态监测与分析


	Contents
	Facilities and Management for Laboratory Animals
	Dynamic Monitoring and Analysis of Ammonia Concentration in Laboratory Animal Facilities Under Suspension of Heating   Ventilation and Air Conditioning System



