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ABSTRACT

INTRODUCTION
Cryogenics and its applications in space have made a remarkable amount of progresses over 

to improve their sensitivity and reduce the background noise , so miniaturization of 4 K cryocool

mechanical cryocoolers working at 4 K, that have been launched or are under development are 
4He JT cooler 

precooled by an adsorption cryocooler1

for JT coolers 2-5

6

JT refrigerator due to its good heat transfer performance, compact structure, low cost and simple 
manufacture process 7-9
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COUNTER-FLOW HEAT EXCHANGER

The Hybrid JT Cooler

eters of the inner tube are di and do oi

Figure 1. Schematic of the hybrid JT cooler
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Analysis Method
R tubev parameters on heat transfer is carried out by comparing 

condition1 and condition2 when parameters such as di, do, and doi
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where mT A is the heat transfer area 
based on the outside surface area of the inner tube, qm hin and hout 
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Figure 2. Schematic of tube-in-tube heat exchanger

Table 1. Different sizes of tubes

di do doi 

case1
case2

case4

case6
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where  is correction resistance, f

RESULTS AND DISCUSSION

doi is 
inner and outer 

diameter of the inner tube increases are illustrated 

di and do
the outer side can be enhanced as do

at condition1 with case1 at condition2 whose cross section area of the high pressure side and low 
overall

’s more, its velocity
result, the pressure drop of condition2 is lower than condition1 which is preferred

eK Re d D

Figure 3. Heat transfer coefficient of Hex1 at different cases
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or b

di
di is discussed 

with decreasing di di

is shown in Table 
di dio

doi di’ dio’ doi

Table 2. Heat transfer and pressure drop of Hex1

condition1 hi1
2 ho1

2 K1
2

i1 o1

condition2 hi1’
2 ho1’

2 K1’
2

i1’ o1’

Table 3. Heat transfer and pressure drop of Hex2

condition1 hi2
2 ho2

2 K2
2

i2 o2

condition2 hi2’
2 ho2’

2 K2’
2

i2’ o2’

Figure 4. Heat transfer coefficient of Hex2 at different cases
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DISCUSSION
Based on all the discussion above, it is obvious that the heat transfer characteristics of the 

tubes and the arrangement of the 

 Better heat transfer performance  can be achieved by 

on the premise of ensuring that the pressure drop is in 

CONCLUSIONS
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Table 4. Pressure drop of Hex3

condition1 i o

condition2 i ’ o ’

Figure 5. Heat transfer coefficient and pressure drop of Hex2 at different di
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