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Abstract: Nitrogen was injected into the loop heat pipe (LHP) as non-condensable gas
(NCG) , and the operating performance of the LHP with NCG was studied for different NCG
inventories, while heat loads were applied to the evaporator and heat sink temperatures.
Under the adverse effects of NCG: the operating temperature of the evaporator was elevated
by 2—10°C depending on the heat load and heat sink temperature; such effect was notable
for a smaller heat load (less than 60 W) or at lower heat sink temperature (—5°C); the
temperature controlling performance varied, leading to a corresponding failure range for the
heat load; the startup temperature and super tup overshooting increased, and the startup
time was prolonged; the temperature oscillation phenomenon and operating failure could be
triggered. According to the temperature variations of the characteristic points along the
loop, the physical mechanism of the effect of NCG on the operating performance was ana-

lyzed and discussed.

s B H#3:2013-07-02
EETE : ok m s A BTl 55 2% % 351 % 45 (50100002013105020)
TEHE BT 070 (1985—) BB BRVU LT AL 1 A, TSP BRI | PR 0 B B A e 7 TG PO R 5



2378 it = & f1 % M

529 &

Key words:

loop heat pipe; non-condensable gas; operating temperature;

temperature controlling performance; startup;

temperature oscillation; failure

I B ARG R AR 5 T A0 ) B 8 TS B S8 AR
AL TR AR B AR L M E T LA A Bk
B I RS 1) AT A R A i B s TN
5 ST SRR ST e LA A g A E L T A
F ARSI, T R TR H T 2 0 TR A #4
¥ 2G5 4 R A R 10 5 O A SR il K s I s &
RO EBEE T A 2000 ARG L BRE ST 2R K
[ AH AR TT R T I B B R R 7 RMLER & A L4
SR BIE ST, 5 SR 2% B IR I S B R AE & shBLB)T / Bk
UK HENLHL AL 5 T 3 i T A 1 2 AR S AL
BT R A R AL SR . 22 A BRI AR AR R
s T 45 2 v B0 T T/ IR T LR sh ok
WL TAR RS S B4 A5 3 B A0 (1 B Ak
IO A AE B R KBS, R L AT S Fn 5 Il L L 28
J A 2 IR AR AE AT A A A 0 R R 1
L.

3 3 % KA 2 G B 1 S T TR BEES A AL B
A 0] SE PR 58 BESR 72 AR R A B P
] I FLAE 2R 58 T AF TR S Bl WA G Tk 6 245 0 AW
MR BE AR (NCG) o TN Ry 55 e BF i 4 A8 55 4
AR EERNEZ —. NCG £ Zok H FIE
PR P I B AR TS Ge W i, — T, 3 ST G
/N5 RIIBURSKER NV NN [ o =l A
P NCGs 55— 5 A4 1594 Wy vl W B 76 40
O VE MR, SOE TR T, AE AR
PN L 32 DA T e B R A L OB B NCG.
Bpke F HAR A 407 B NCG Al BE X R e 2518 17 1R
JE TR e sl R R A B RS AL A B AR LA R
BYNERE T SRR R w1 H L, B
NCG YA Wi B 3R, 35 % 488 1 1% e g 8 A0 IR
b, e A KA AR

A F L NCG 3308 B A $vE g i A2 1 7
FEWIR T RG A W 25 8 2 5 % 3
HRAMAL IR G, T 0 R S E A
Xof IN 5 PR B AR N IR B L AR T A Y AR
b, I 11 Bl T E R S8 N 0 R 4 . AR, T
JE I FT T AR 8 H 567 NCG S8 R4 B R
FhiE X T NCG 5l (1 & Gt N #8345t 52 4 1) 72
b, Gk = HUER 1 (4 43 Fr. RIS, A SE SR A 5 T4
BJHER AT I T L T 1Bl 3R 555 i 4005 200 ftf 4R 55
18 AT VE BE (10 52 0 Tt FEE AR e DA L 4 1 2 TR A 4

[i] 11 B 53 T A4 (g B0 K B0 IS TR AR ot ¥ i
PRI /DN Cl 1) AT 52 W) i AR 4 1) i o P A7 , i
T 24728 B 6 AR 1) T O B T b S I 5 R X 3
[] T N 1 2 2% i (34K

ARSCHE o S T B R S R NCG
X I fH RS T AE T BB 1 R R 52 L SR B 4D T %6
NCG M5 ¥ F5E AR NCG 2 & 3 fir S it
TR T LT RS 1) TAEIR B B IR EEE S
B R A AL LA TR, X NCG 51 i i B %
BFIR IR G AT T RN 43T

1 LWERES

SLI 1 o ad AN B BV CLHP) [
23 B R FE R A AR TR e T i L AR 1 R, B
AR Bk 28 U 2 R A B AR A
SR XY NN B4 VB AR A 2 SR Y I A AT
P — R T 2). 5290 R EH S RN 1.

AR R P JIEE B0 v BELIN AR R v B A 1 B HA
SR 3 ) 5 e BB A1 3 T 3 fioh THT 22 [R] 3R
FEGARAE N o LA /N 4 ik FABEL. v B A v 5
CTOP TR ) it BE Fhy — &5 AT 4 L i v AL 1Y B A4
S AR GUNCE A S TN S5 0 A v R N A4 )
FEIET 107 Pa. [A I BT A7 3 40 24 B 2 J2= B 24
FARHLZE L N I AT 220 52 06 R -5 B BT 2 (] 11 4K
SEHe. FE KA AE VAR RN B A 2 IR T R 2 R
F T 250 A e {8 00 0T 07 ' )l B2 28 e, 0
JES0.5°C. 18 3 45 i 1 I I A AR A I L i
Aii o FITAT 4 AR R A 25 A AR AR A A BE Ly T AR BE
AR HL 55 AD PRI B B T ORE BE IR B A O T

R

B 1 HEHRERGRERE
Fig. 1 Schematic of the loop heat pipe system



%10 il VLA R BE SRR R PG T AR PR RE A9 A 52 2379

M2 WA SR B A

Fig. 2 Schematic of the condenser
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Table 1 Geometric parameters of the test loop heat

pipe system
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Fig. 3 Location of the thermocouples along the loop
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Fig. 4 Heat load dependence of the

operating temperature
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characteristic of the loop heat pipe
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