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Transient Characteristics of Heat Pipes
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When the heat pipe is used in a nuclear engineering field, it is
indispensable to understand transient characteristics as well as in a
steady state at a normal operation. However there have been few informa-
tions about the transient characteristics of a heat pipe in case of rapid
temperature or heat load change in an evaporator section.

The purpose of this study is to examine transient characteristics of
a gravity assisted heat pipe and variable conductance heat pipe (VCHP)
which will be used in a neutron irradiation capsule. The response time of
the heat pipe was a few seconds under the operation temperature of evapo-

rator part.

Keywords: Transient Characteristics, Gravity Assested Heat pipe,
Variable Conductance heat pipe (VCHP), Japan Materials

Testing Reactor
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Table 2.1 Experimental conditions for wick heat-pipe

test runs

Run Figure Coolant flow | Coolant | Water Bath| Type of
Number Number Rate (1/min) | Temp.(°C); Temp. (°C) | Heat Pipe
DI1013HP | Fig.2.3(1) 0.29 20 100 B
D1O14HP | Fig.2.3(2) 5.40 20 100 B
DIOISHP | Fig.2.3(3) 1.40 20 100 B
DIO16HP | Fig.2.3(4) 0.25 20 100 B
DIOL7HP | Fig.2.3(5) 0.60 20 100 B
D1018HP | Fig.2.3(6) 2.20 20 100 B
D1019HP | Fig.2.3(7) 1.40 19 100 A
D1020HP | Fig.2.3(8) 2.00 19 100 A
D1022HP | Fig.2,3(9) 3.00 19 100 A
D1023HP | Fig.2.3(10) 4,00 19 100 A
D1024HP | Fig.2.3(11) 0.55 19 100 A
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Table 3.1 Experimental conditions
heat-pipe test runs

for gravity assisted

Run Figure Coolant Rate "Coolant Water Bath
Number Number (1/min) Temp.(°C) | Temp. (°C)
D1047P Fig.3.4(1) 25 25 95
D1048p Fig.3.4(2) 25 25 95
D1049P Fig.3.4(3) 25 25 95
D1050P Fig.3.4(4) 15 25 95
D1051P Fig.3.4(5) 15 25 95
D1052P Fig.3.4(6) 15 25 95
D1053P Fig.3.4(7) 8 25 95
D1054P Fig.3.4(8) 8 25 95
D1055P Fig.3.4(9) 8 25 95
D1056P Fig.3.4(10) 25 25 95
D1057P Fig.3.4(11) 25 25 95
D1058P Fig.3.4(12) 25 25 95
D1059P Fig.3.4(13) 15 25 90
D10O60P Fig.3.4(14) 15 25 90
D106 1P Fig.3.4(15) 15 25 90
D1062P Fig.3.4(16) 8 25 90
D106 3P Fig.3.4(17) 8 25 90
D1064P Fig.3.4(18) 8 25 90
D1065P Fig.3.4(19) 25 25 85
D1066P Fig.3.4(20) 25 25 85
D1067P | Fig.3.4(21) 25 25 85
D1068P Fig.3.4(22)‘ 15 25 85
D1069Y Fig.3.4(23) 15 25 85
D1070P Fig.3.4(24) 15 25 85
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Table 3.1. {Continued)

Run Figure Coolant Rate Cooiant Water Bath
Number Number (1/min) Temp. (°C) | Temp. (°C)
D1071P Fig.3.4(25) 8 25 85
D10727 Fig.3.4(26) 8 25 85
D1073Pp Fig.3.4(27) 8 25 85
D1074P Fig.3.4(28) 25 25 75
D1075P Fig.3.4(29) 25 25 75
D1076P Fig.3.4(30) 25 25 75
D1077pP Fig.3.4(31) 15 25 75
D1078p Fig.3.4(32) 15 25 75
D1079p Fig.3.4(33) 15 25 75
D1080OP Fig.3.4(34) 8 25 75
D1081p Fig.3.4(35) 8 25 75
D1082P Fig.3.4(36) 8 25 75
D1083P Fig.3.4(37) 25 2§ 65
D1084P Fig.3.4(38) 25 25 65
D1085P Fig.3.4(39) 25 25 65
D1086P Fig.3.4(40) 15 25 65
D1087p Fig.3.4(41) 15 25 65
D1088P | Fig.3.4(42) 15 25 65
DI108YP Fig.3.4(43) 8 25 65
D1090P Fig.3.4(44) 8 25 65
D10%1P Fig.3.4(45) 8 25 65
D109 2p Fig.3.4(46) 8 25 85
D1093P Figf3.4(47) 8 25 85
D1094P Fig.3.4(48) ] 25 85
D1G95P Fig.3.4(49) 15 25 90
D1096P Fig.3.4(50) 15 25 90
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Table 3.1 {(Continued)

Run Figure Coolant Rate Coolant Water Bath
Number Number (1/min) Temp. (°C) | Temp. (°C)
D1097P Fig.3.4(51) 15 25 90
p1098p Fig.3.4(52) 15 25 95
D1099P Fig.3.4(53) 15 25 95
D1100P Fig.3.4(54) 15 25 95
D1101P Fig.3.4(55) 8 35 95
D1102P Fig.3.4(56) 8 35 95
D1103p Fig.3.4(57) 8 35 95
D1104P Fig.3.4(58) 15 35 95
D1105P Fig.3.4(59) 15 35 95
D1106P Fig.3.4(60) 15 35 95
Dliovp Fig.3.4(61) 25 35 95
D1108P Fig.3.4(62) 25 35 95
D1109P Fig.3.4(63) 25 35 95
D1119p Fig.3.4(64) 15 35 95
D1120P Fig.3.4(65) 15 35 95
plizip Fig.3.4(66) 15 35 95
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Table 3.2 Effect of coolant flow rate from experiment
of gravity assisted heat pipe

Figure Temperature of Coolant flow rate
Number Coolant (°C) (1/min)
D1048P | DIG50P | D1053P
Fig., 3.4(67) 95
25 15 8
D1065P | D1068P | DiD73P
Fig. 3.4(68) 85 -
25 15 8
D1083P | DI1087p | D1089p
Fig. 3.4(69) 65
25 15 8

conductance heat-pipe test runs

Table 3.3 Experimental conditions for wvariable

Run Figure Coolant Flow Coolant Water Bath
Number Number Rate (1/min) Temp. (°C) | Temp., (°C)
D1200F | Fig.3.5(1) 25 25 95
D1201P | Fig.3.5(2) 25 25 95
D1202P | Fig.3.5(3) 25 25 95
D1203P | Fig.3.5(4) 15 25 95
D1204P | Fig.3.5(5) 15 25 95
D1205P | Fig.3.5(6) 15 25 95
D1206P | Fig,3,5(7) 8 25 95
D1207P | Fig.3.5(8) 8 25 95
D1208P | Fig.3.5(9) 8- 25 95
D1209P | Fig.3.5(10) 25 i 25 85
D1210P | Fig.3.5(11) 25 25 85
D1211P | Fig.3.5(12) 25 25 85
DiZlZP Fig.3.5(13) 25 25 65
D1213P | Fig.3.5(14) 25 25 65
D1214P ; Fig.3.5(15) 25 25 65
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Photo. 3.1 Gravity assisted heat-pipe and

variable conductance heat-pipe
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