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X% FEF W HF FAM BEZ KEHF TRKE
(FRAL R AL K2, #5 R BK . 150030)

BE ALRLAFAUAESFAFEARFRADEE D 4 MR ZHRENRK,
TRIHME 4 (X4 8) 50BN HEREANBANRAERRERELY, 4 M F
RAEHESLTRELHH 92.9%,93.1%,100.7% K 100.2%, H & 5 k% (ff4
#£)40.08%~3.59% FIAZRKE 4 LK E 20kg h kB £ KB HTFRA ®,
RRMAREN27.020.74k] / kg P e h A AR B RFI WL RERH XV ZEKE
R,

X FERMH THE

FRANERENEFERAPTRFEY TR SR BEEML, FFREIR %R
CRELRIY, MEHT, WEANDA, FHFTHTELERE. FRAUKEETH N 3 MK
o, MERAXFEENFER A PEARXERENFREARR AL EH, EREFHEL
SEBE FARBRARRRFERAPPIZRLEER, FAHFERE IMHXE-EBEFZHER
SERPRA BN ZEEFTH, REREH, BRI ER, £08, P RATE. FRAHE
HRBARG R — TR, MR DPDZNFAEERS S, SRR, &K, RIETE.

1 MBE5FZE
1.1 RGHK

FRAREENSHME L REERFRARNE  SEESERTHET (L DS -
1110) R FE (4L / min) JHKF (2. 5m® / min) JR B R B S H7{X (Morgan 500D) & & 1T
FAL(BE 4806 RG) H 5 o WF U U i/ 2 ot 3 B A AL BB AR N 68 5 S HE BRI AR, & B0 450 X
900 x 1200mm’, /INZE T P9 I %2 35 /N Y i L UARS, /0 2 T VR E I ST UL, EZ ST R
EWE), A e SMERKMLEIHY, RBHSEE ST mEmhERUA. S MERE
RE—IHREEURNZEAE PRI ZHN HLOTHERME L, ASORLE,
SORTFAKODERY 29mm, KOS HKEHARMEENHR 30mm4 MFRABNEH=
BE Rk R B ERE, BN/DEN L EEL WA BRSNS R R R AEEE,
R R ol P o 1 o W0 BB, 4T FF O o O R T A R, S PRE M HESUE Y LB o 40 T R R
A, TEEHFSEOIF R, XABRRR IR YR —/IELTHEREE, FhE
b FRARE LRI B E 4 ME RSP 8 R &

ERGEM R BRIEHLE 110~60L / min, KEBRHWFHE. HBRAETE. KETHIR
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HoggEha@URAnE<ERE, AF
SHEERKBE. REEBARBRIMREE
AN, XKEL 200ml / min HRAEHSHS
FRAMEANTK2TN. BT AN
KEHEN 150ml / min, K REEZES5HK S5
FESBIEE. EHSFEBETSEREN
By ARERESIENHKERREITHR
HE, 4 NMINERAELTFRESUR AR

K

AR AN BN BN SIRE
0~100%, HAHL R AR BREN 0. 2%,
EFESA T UNESRE R RSIREL
WESABURIERY, S/ ITEEE —K
& AT MR BE R R T ER S b o

1.2 Z58R

RS A B IE 42 30 0% VP TR Y
B rAERE 99.9%HARS, LL0.6~
0. 8L / min BB EANFRBS/NER. R
87 W/ A HE SO OB BR E T NI,
LEGHEBENEZEFRN=ZMER, HEK
FORSKES TR, BHE S8, B
THEENPEESERKE. AKEAB
[, 84#HER—RZRANTFLESERE,
HEABZSHEHEMETERNTSPREAIK
B, HPH{E NS ESKE 3% Maclean Ml
Tobin(1987) #3f, MIBRSEANMEEA,
HEEKEEZRTFRNEHSHE, AT
WAXITHEARSERE:
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(1) #®iR[E (Experiment room) (2) B[
(One - way valve)(3) ¥ $ =i % (Plastic tee pipe)
(4) VE R @ /N E (Chamber) (5) /pX B (Fan, 18W)
(6)F M BE S (AL & it (Flow rate meter)(7)#F /I
W &it (Small flow rate meter) (8) RHSE
(Sampling pump) (9) TH#M (Absorber, CaCl,)
(10) Wi &% X LS 474 (Oxygen analyser) (11) ¥
i iC R (Datalogger) (12) EHAE (Mail pump)
(13) ASH (Inlet pipe) (14) HAE KB M

{Thermocouple)

M1 SRMARKEH RS
Figl. Compostition of Respiratory
Calorimetry System

KV —EF S E U B (Recovery volume of the injected nitrogen, L)
t—8 5 AW[E] (Time spent on nitrogen injection, min)
F—iiERESTHM/PNZEH B SRR E(Air {flow rate of the respiratory chamber

at standard status, . / min)

Ozt On—5 BB A . BRESWE (Oxygen concentration of inlet and outlet

air respectively, %)

FIBMERFRTIHRREAN. GRARER, REEIEARRE, REEARSER
MEAGASEWRSHZRENRERER), HFERK) A ZRFERERM:
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R=V /Vx1/C
A V—ESEAB(Total weight of the injected nitrogen, g)
C—HERA T R K LE (Specific gravity of nitrogen at standard status,g / L)
K=1/R
K——FF IR i #h %5 B B 3 (Recovery rate of the indirect caiorimetry, %)
1.3 zh¥HxILe
FIAZRGIT 4 LKE D 20kg Wik XIGERKBE sCERTHITFRAMK. FNMNE
A HIH 20 400 1IRGEH, 358 6 KWK, XL B S, WA EKKARE. R EIHEL
AH:
HP =20.47 X &0, X F XSTP X 60 / BW*"*(Mclean #1 Tobin, 1987)
A B HP—R i = B (Metabolic heat production, KJ / g°"h)
A0,
and outlet air, %)
F RN ZEHESHE (Air flow rate of the respiratory chamber at standard

status, L / min)
BW® " ——{{ i} {4 H (Metabolic body weight, kg®™)

2 HR5H¥

B 2 BRFE/NE (Nol) HKHENR 110L / min HES SR SEAN AT,
HE 2R, EEARSE 14 40808, RB/NZERRSKEBT FE. 14 2T RNEN
K& BHB Y 1540, RFEB/NEATMN 3. 2%, 5 Mclean f1 Tobin(1987) £ i HES &
ERIFR/PNE 3 MFE R /DENE RREA T HREMNERAT .,

ESGRR PR ANEHESHEBIITE 906~110L / min HWEA, KHEREFR NZHESE
BRI HAR IFEHEES 13~15 2080, A KRB R SESHEE R 19~20 281 %% E
BERRNENRFERRERRE 1,

ME 1R, S/NERREKEETHR
B, HIEE 100%, 8RS RER
F BRI/ ERKEWEREERK, 7
RER B IRERENH.

HYLRERRE 2, ERERB =R
BIGMEN 27. 0k] / kg® ™ « d, LAMLHERIHY 24

HE AR B R ¥ E 2 (Difference in oxygen concentration between the inlet

/MRy 648K / kg® ™ do B 5 T o135 1T 19 325 21 29
Nat¥ A B8] (min)

3 ittt

3.1 SR MELMELE B2 FRMERENRET LR

Fig2. Variations of oxygen concentration in the

R Mclean # Tobin(1987)§ﬁi§., %H respiratory chamber with nitrogen injection time
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1 AARESR
Tablel. Result of nitrogen calibration
R ANE N, EAEE N, S H A0 H MEHSHRE B (R)
Respiratory Nitrogen injection Nitrogen injection Air flow rate of the Recovery rate( %)
chamber rate(g / min) time(min)  respiratory chamker(L / min)
1 0.77 19 110 0z.54
0.65 20 109 93.33
XD+S.D 92.94+0.56
2 0.66 20 97 90.57
0.7 20 97 95.65
XD +S.D 93.11+3.59
3 0.70 20 104 100.41
0.69 20 105 100.99
XD*S.D 100.7+0.41
4 0.70 19 106 100.25
0.72 20 96 100. 14
XD+S.D 100.19£0.08

2 £KkERMFAR
Table 2. Metabolic heat production of growing pigs

% 5 * =E RRE Riff=thi
Animal ID Body -weight(kg) Feed intake(g / d) Metabolic heat production(k] / kg®™ ¢ h)

1 24.0 956 28.0

2 27.3 1042 27.0

3 25.3 992 26.9

4 26. 1 1016 26.2
Mean +S.D 25 7+1.39 1002 £ 36.6 27.0+0.74

IR AT RERERBUVLE 100% +20%BE A, EHIRE<3. 0% . KX B KIFR/N
FERRIERBAE 99.3% ~107. 6 % TEE M KRIE R JUEIT 100%, A RESE R SKIE
REMGEMEAL, EFIRET/REARENFATREEFRES, RE-FRDZEHS, KD
EHEIHRE- A TREIR, AREACEEETFREBRL ENFBERE, AREERE
B SHHRE. PRI ERASEETTHREMNERIFSHBETRAXREHERT.

BYERERSE P UL THFREH RS, FLBERE Close(1978), Camball
Taverner(1988), Van Diemen 25 (1995) ) {838 45 R 48 -

3.2 RZEEWRit

FHAPRA MR EBERIOTAXRETERAFRDPZLHIOZERERER, £
R RESFEU—SHRBEEEARAEEAECRIF L ERELE SR HFNZE
MR RFEE FRNEAEREH, BEAER AE, UeEINE, TR ERERETR,
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ERHERBT 4 PR FBNEZFBE IR M Farrell(1975), Lundy % (1978) Ry e
WM RGE X REER —EEALERREL 4 LER Y, RATEMREN
FAEERTHRIR T, ERREFESER/ M ENSEBER, ATEETRESEYHE A K
BAHE.

£33 30w

Campbell R G,M R Taverner. 1988. Relationships betwcen cnergy intaice and niorein and energy metabolism,
growth and body composition ni pigs kepr at 14 or 32°C f:ro.n 9 to 20 kg. Livestock Production Science,
18:289~303

Close W H,Mount I. E.1973. The effects of plane of nutrition and environmental temperature on the energy
metabolism of the growing pig.I Heat loss and critical temperature. British Jourmal of Nutrition ,40
(3):413~421

Farrell D J.1975. A comparison of the energy metabolism of two breeds of hens and their cross using res —
piration calorimetry. Br. Poult. Sci.,16:103~113

Lundy H,Macleod M G,Jewitt T R.1978. An automated muiticalorimeter system :preliminary experiments
on laying hens. Br. Poult. Sci.,19:173~186

McLean J A, Tobin G.1987. Animal and human calorimetry, p 108 ~111(Cambridge University Press).

Van Diemen P M , Schrama J] W et al.1995. Effects of atrophic rhinitis and climatic environment on the
performance of pigs. Livestock Production Science, 43(3):275~284

Yamanoto S,Sumida M, Kosako T.1985. Evaluation of fast — response calorimetry , used for calibration of
the relationship between heart rate and heat production in form animals . Japanese Journal of
Zootechnical Science ,56:947~953

(PERBEZFR) R

(PERBERIRFERGELTANERENF, 1996 £ FHPXEOHT, RLEEL
MAz—, A1996 EREZD(LEXF LI XH TEREATRE  ZAR X KA F
R BEVPEERBRRKEECEPHEHA . P, BRARLARKRENHAKF, BAHEAR
SARERI BB ME,

—EHAE

LR B RERE FRFTHAFARE FARX EFAIFR

2. RMPIT R AR AR R BRI LE B F AL ORI AREW
HRIZRE LT RHASTTAFREAP IR %

IRANEEHELHARBRATAR]

AREPEARIEPAEFEARA LHTRPECHEAS:

S.ERARFEADAMUAL TELWHAR,

TN RANAKESR
LEARR AWM . XFMEKETS . FE X (EHER)THEXFF, HHMP.(RTR)



34 HMERFR F10%

STUDY ON AN OPEN CIRCUIT RESPIRATORY
CALORIMETRY SYSTEM

Li Yuzhi Li Mangxue Sun Li Lvzan Dongmei
Shan Yulan Zhang Zaenbin Wang Qinghao
( Dept. of Animal Scicrce, Northeast Agriculturs! University, Harbin, 150030)

ABSTRACT

An open circuit respiratory calorimetry system in Northeast Agricultural University
was established. The system was consisted of four respiratory chambers, which made it pos-
sible to measure heat production of four individual animals or four groups of chickens si-
multaneously. The result of nitrogen injection calibration showed that the nitrogen recovery
rate of the four chambers were 92. 9%, 93.1%, 100. 7% and 100. 2% respectively with the
standard error in the range of 0. 08% ~3. 59%. When the system was used to measure the
heat production of four growing pigs(with the average body weight of 20kg), the average
heat production was 27.0% 0. 74 KJ / kg®™h. Therefore, the results from both nitrogen cal-

ibration and animal test suggested that the system was working well.

Key words: Respiratory calorimetry , Heat production , Pigs
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