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Design of Condensation Evaporator for NH3/CO; Cascade Refrigeration System Based on HTRI
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[ Abstract ]

The condensing evaporator is a key equipment in the cascade refrigeration system that connects the high

temperature cycle and the low temperature cycle. Design of BEM, BXU, and BKU condensing evaporators for NH3/CO; cascade

refrigeration systems based on HTRI. The BEM condensing evaporator requires the smallest heat transfer area outside the tube,

while the BXU condensing evaporator requires the largest heat transfer area inside the tube. The pressure drop on the CO> side of

the three types of condensing evaporators is not significantly different, with the BXU type having the highest pressure drop on the

NH;3 side and the BKU type having the lowest pressure drop on the NHj side. After heat transfer enhancement on both the tube and

shell sides, the fouling thermal resistance and convective heat transfer thermal resistance inside the tube are the main components

of the total thermal resistance.
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Table 1 Process conditions
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Table 3 Tube bundle parameters of condensation
evaporator
Wt P BRSO SR TR Ik
HE HE HE ek JH/mm
BEM 362 1 1 LIRSy 290
BXU 652 2 1 — —
BKU 562 2 1 — —

SR A #fl
VIR R £ AR
mE/(kgs") 0.372 1.101
HEREE/C -18 10
H R/ C -17.5 -13
O/ DA MR 0/1.0 1.0/0
EAEE F1/MPa- A 2.07 2.43
VR 1% /kPa 1.5 1.0

V5 IR PBH/(m2- K- W) 0.00017 0.00017
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Table 2 Structural parameters of condensation

evaporator

AL AN AR FoAR HE NH 30/ Co it/
A RZE XEN BE HE KE HO Ha

/C /m? /% /mm /mm /mm /mm

BEM 52 64.79 1.83 550 3  032/0150 ¢150/065
BXU 4.7 77.80 6.53 800 2  032/0150 ©125/065
BKU 52 67.06 052 700 1.8 032/6150 ©125/065
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Fig.1 Comparison of pressure drop
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Table 4 Distribution of pressure drop /%

IR NH; ] CO fil]
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11.07

BEM — 72.58  18.19 9.23 4882  11.52 — 1352 17.09
2.02

BXU 7877 —— — 11.46 9.75 62.54 2525 1221

0.02 —_
BKU 71.60  28.40 64.83 2371  11.46
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Table 5 Flow velocity distribution /(m/s)
st NH; ] CO, f]
R sk QD HH A IR = I = /A . NS i N 1w R = 51 B 4
BEM —— —— 0.70 12.24 — 2.12 0.26 0.58 1.78 0.53 0.20 —
BXU 019 —— 0.70 12.27 0.20 2.57 0.53 — 0.46
BKU 023 —— 0.70 12.17 0.29 o 2.56 0.53 — 0.46
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Table 6 Distribution of heat transfer thermal resistance /%
LEE:M Fe il B 159 EEE
BEM 15.04 26.69 47.44 10.83
BXU 14.01 33.88 40.92 11.18
BKU 6.76 38.79 45.01 9.44
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