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Analysis of two air supply modes for individually ventilated cage systems

JI Jinxing

(Shanghai Defeng Architectural Design Co., Ltd, Shanghai 200233, China)

[ Abstract] Objective To summarize the characteristics of two main individually ventilated cage (IVC) air supply

modes in the construction of laboratory animal facilities, and analyze their different uses. Methods According to typical
cases, the specific characteristics of the two air supply modes were analyzed in detail by five aspects: safety and reliability,
monitoring and regulation and initial investment. Results  For each

space utilization, operation energy consumption,

comparison item, the advantages and disadvantages of the two air supply modes were compared. Conclusions The two

method of air supply had their individual advantages. Air supply mode A is suitable for small-scale facilities and projects

that require a decentralized and flexible control of cage parameters. Air supply mode B is suitable for medium-sized and

large-scale facilities.
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Figure 1 Schematic diagram of the two different air supply systems
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Figure 2 Layouts of cages for the two different air supply modes
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Table 1 Comparison of the number of cage boxes arranged for the two air supply modes

XF H 5 BRI A #EXIr= B 7730 B X A 3 i
Contrastive terms Air supply mode A Air supply mode B Increment between mode B and A
Al j Foethys
IRER B 1840 2080 13%
Number of cage boxes
BEGEN T =S5Y
O 9200 10 400 13%

Total number of mice




98 o F AR BE 4 24 2019 4F 1 %45 29 %45 13 Chin J Comp Med, January 2019, Vol. 29, No. 1

3 BITEERS

3.1 EXAXA

KHZ R, SRR R B E —E RS, Has ] b
B RARE D A SR BB SRS R A KU, A
TREENINEIRE X5, RGBT ARG E &
DAL/ RO P R IR Sl B B P R I B B
(EDp R E SR . T REEN/NRRE, Hip
32 (AR R A BRI B KT s ), DR A2 &
(BRI D] 1) 28 S8 W T RN &, 25
JHRGAFAEL FEAL T AT REIEIL

(LB BhY) HEE R ki) (GB 14925-2010) #i
AR TAERTE R, T FEARBEAE Y %5 5, s 1] 1 5
AN R BT REAR E 10 /' SR, 240k 3%
AT7 = A B AN EETSCR HH I AP XU =0 TR 55 14 A
2, IVC FALIE R G 8] 28 S oh il 2 K= 7E
[ U (B b, L H AR E N B T AR
B T A RRIEE o 25 by [ SR EOR IR R ARTT TVC
XA | N HE R B 0] e, b B2 5 [A]
DU JE A HE AU R TR AS ARG, BEBs, B RS 440
(X5 ST A2 B i 3 K A el AR 3 T 2% s ) 7
TIAEE R AR AR
3.2 EXAKXB

K HZ 2 K s R) 2% K5 08 Sk U SE 4l ST
FER, Flal ik KUY R BT 422 18R 28 & IR RS 19 B
[ RS LIS ZER e R BT RS . B &
(18326 IR — i DA G R B 40 ~ 60 YR/h ' HEL,
WA 134 SR A B AR s I KR TR
At A RS,

KR B, 78 & 1Y 2% KA B2 504 BN
SRR RIS R T T B0 2 5 T o [ 1) 226 LS )
AL G (8] A8 SRR 17 K, 285 N B3 A AR i 2R

PRI, Ho2s P8 R G AN A AE o B A BRI 2
KA AT 2, T RS IVC 8 & A TR 35 A X
M7, PRI AR AE N B T A B a], ] £ B 48 8 & 0 4
SR BEAG R IR A ZE B FT 4 T, KR A
s ] gk Ui AT FRAIRGS 1 T REAE
3.3 Xfteodr

T SCEF X T b DX [R]— M8 B i BR A A )N BR
TSR, e WECR A L R W Rk KU sk A7 2 ) 3%
IR, 3 5% s PR AL BE T B AT R IR A X L
3.3.1 X FUB RIS A KA

(l)fﬁ??%%%ﬁﬁ}%lﬁﬂﬁ H .62 mﬂ%ﬂ%%% 2.6
m; B G AR 1656 K B/ R AR .5 H 8 HUN
e R 2 =0.49 W, B =0.33 W,
W=0.16 W, 5B =0. 168 g/h"

(2)%ﬁ§§&$4\%ﬁﬁl\%ﬁﬂﬂ‘39l mm X
199 mm X 160 mm,{&F.0. 0124 m’,

(3) A UREL - P (S B 18 R/ hy S,
YRBIL 40~ 60 IR/ h; 25 JHE KR AT AR S

(4)EHE NS IVC & N IR E % E S
23°C ,50% , k518 45. 63 kJ/kg, SigH: 8. 81 g/kg,
3.3.2 HEZSPHBRIGETR

HAE R BRI , TR IR E] | e B AR Sk
ARG, I R s e E TRk L& 2~ 3,

(1)F 290 T ARG & e R B E 5
TR A B TR B 2 PR D S R
i, FREE AT UL BEE T R SR B D
2 PRV IR T BRI BRI R

(2) 2 Al W R 7 =X A, Ry ST & N A
X EE IR 50% , By ] P 8 23 AS0ORE X 1 J3E D 20 47 1l
FREEAR, A BB LA TH ) 25 A0 36 28 8 9 s ) i B0
i, BEE SR BUN R R IUIL, 7 [A] 25 S A2
Ab FRAT B SR | A B OR B 2 N B ARSI E

K2 AFEEHAUECT Tl A M2 0 B PR R R

Table 2 Total heat and cold demands of mode A when using different cage air change rates

A L o BRI R EAR
AP 3 BHRIRE (C)  BHRIEEE (%) : et e (kw)
WEL(R/h) (m*/h) (m*/h) (kW) (kW)

. ; Room Room ! . . Total heat and
Cage air change Cage air . Room air Cooling Reheating

. temperature humidity . . cold demand
rate (times/h) volume volume capacity capacity

60 1232 23 45 2902 56.22 3.3 59.52

55 1129 23 44.5 2902 56.22 3.1 59.32

50 1027 23 44 2902 56.23 2.9 59.13

45 924 23 43 2902 56.24 2.6 58.84

40 821 23 42 2902 56.26 2.2 58.46

T A LR, B & AR BRI 23°C , B AT R BE I 50% , 57 [A] B AR H ORI 18 /b,

Note. In the above calculation, the temperature in the cage was 23°C, with a relative humidity of 50%, and air change rate of the room of 18 times/h.
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Table 3 Total heat and cold demands of mode B when using different cage and room air change rates

KaESH i Il S PR 18 YR /h B i Il S UCE 10 ¥R /h B
Cage parameters When room air change rate is 18 times/h When room air change rate is 10 times/h
e REL 2h=ss BRI A ARG B BRI A STEAE B
(K/h) (m*/h) (m*/h) (kW) (kW) (kW) (m*/h) (kW) (kW) (kW)
Air change rate Air Room air Cooling Reheating  Total heat and Room air Cooling Reheating  Total heat and
(times/h) volume volume capacity capacity cold demand volume capacity capacity cold demand
60 1232 2532 63.9 6.9 70. 8 1612 46. 4 4.0 50.5
55 1129 2532 62. 1 6.5 68. 6 1612 44.6 3.7 48.3
50 1027 2532 60. 3 6.2 66. 5 1612 42.8 3.4 46.2
45 924 2532 58.4 5.8 64.2 1612 40.9 3.0 43.9
40 821 2532 56.6 5.5 62.1 1612 39.1 2.7 41.8

TE AR BRI B G NI 23°C , 8 & ARXHZ IR 509% , b5 )R EEHR 23°C , b5 ] ARG 60% .

Note. In the above calculation, the temperature in cage was 23°C, with a relative humidity of 50%, room temperature of 23°C, and a relative room

humidity of 60%.
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Table 4 Comparison of initial investment of air supply systems for the two air supply modes
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Imported Mode A
S Ty A
el 7 612 391 112 000 68 817 55 661 608 000 1456 869 48%
Home-made Mode A
B
/ LR 612 391 162 000 99 134 108 590 0 982 114 /
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