
典型蒸發與冷凝管
Shell side boiling Shell side condensation



5-7 times increase in 
HTC while only 2-3 
times increase of HTC 
for typical low fin 
tube
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Using swirled baffle to improve 殼管式熱交
換器 (Shell-and-tube HX)

 Typical Shell and tube HX

 殼管式熱交換器不是非常的密集 (non-compact)。

 在外型上，殼管式熱交換器的設計非常的「強壯」，因此非常適用於高壓
的應用上。

 可廣泛地適用於不同的應用場合，例如惡劣的工作環境與特殊的工作流體。

 可適用高溫與高壓的應用場合。
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傳統式阻流板流場示意圖

流體以180°轉折方式前進

開口率小

阻流板

開口率適中 開口率大

轉折處會出現大量漩渦造成熱
傳效率差、積垢與沉積腐蝕

主要流向

(B流)

漩渦

漩渦

主要流向

(B流)
殼體

內徑



傳統殼管式的缺點

• 殼側高壓損 (due to the sudden contraction and 
expansion of flow, and fluid impinging on the shell wall 
caused by segmental baffles)，需要較大的Pump與操
作功耗

• 較低的熱傳性能 (due to the flow stagnation in the 
so-called “stagnation regions,”) 

• 較低的殼側流速 (due to the leakage between baffles 
and shell wall caused by inaccuracy in manufacturing 
tolerance and installation)

• 管群的流動震盪(due to the vibration caused by shell-
side flow normal to tube bundle) 



降低殼側積垢速率與
增加操作時間3~4倍

平均可節省
整體成本

20%

減少設備
停車保養

時間

減少所需
熱傳面積最

高35%

製程流量負
荷提升最高

40%

可避免傳熱管
共振損壞

可降低殼側
壓降值，減少

PUMP系統成本

Enhancement via directing..

HELIXCHANGER® 的優點與效益

 Lummus獨家專利技術

 專利名： HELIXCHANGER®



Continuous Helix baffle







• Continuous helical baffles and 
combined helical baffles have 
higher heat transfer coefficients 
per pressure drop h/p than the 
segmental baffled STHXs. STHX 
still have higher heat transfer 
coefficients and much higher 
pressure drop at the same mass 
flowrate.

• Continuous helical baffles is 
superior to discontinuous helical 
baffle but is more difficult to 
manufacture (especially when 
the size is becoming 
larger).Combined helical baffle 
is more easier to produce.



Surface engineering for phase change heat transfer: A 
review, MRS Energy & Sustainability, pp. 1-40, 2014

• High performance (efficiency) design requires 
low T











Fluid Flow and Heat Transfer at Micro- and Meso-Scales With Application to 
Heat Exchanger Design, Appl. Mech. Rev., 53, pp. 175–193

Various small and mini heat 
exchangers in terms of 
hydraulic diameter Dh:

• micro heat exchanger: Dh

= 1–100 m

• meso heat exchanger: Dh

= 100 m–1 mm

• compact heat exchanger: 
Dh = 1–6 mm

• conventional heat 
exchanger: Dh > 6 mm



Two-Phase Flow Patterns and Flow-Pattern Maps: 
Fundamentals and Applications, Applied Mechanics Reviews 

2008, Vol. 61 / 050802-1



微鰭管 Microfin tube

Benefits: increase 100% more heat transfer coefficients with 

only 10~50% increase of pressure drops



熱傳管幾何尺寸

空調機用熱傳管演進圖

1970 1980 1990 2000

12.7mm(1/2) 9.52mm

(3/8) 7.94mm

(5/16)

6.35mm (1/4 )

5mm,4mm

7mm

Fig.各種型式的熱傳增強管



Heat transfer and pressure 
drop during condensation of 
refrigerants inside 
horizontal enhanced tubes, 
Int. J. Refrig., 23 (2000) 4-25



Recent trend in studies for Microfin tube..

• Smaller..

• Low GWP refrigerant

• Refrigerant Mixtures



• Recommended correlations applicable for 
microfin tubes in single phase, condensation, 
and convective boiling is shown in the review 
article.



• R410A (GWP=1725) and R404A (GWP=3300)

• Three new refrigerants, R448A (GWP=1274), 
R449A (GWP=1283), and R452B (GWP=676) , are 
potential low GWP replacements for R404A 
(R125/143a/134a [44/52/4]).

• R452B is also a proposed replacement for R410A 
(R32/125 [50/50])

• R452B (R32/125/1234yf [67/7/26]) are essential 
for the evaluation of their use for unitary 
application.





• The heat transfer coefficient for R449A was 
approximately 8% larger than that for R448A, 
while the heat transfer coefficient for R452B was 
more than 59% larger than either R448A or 
R449A. 

• The heat transfer coefficients for R448A and 
R449A were roughly between 26 and 48% less 
than that of R404A for the example case.

• In contrast, the model predicts that the R452B 
heat transfer coefficient was approximately 13% 
larger than that of R404A for the same conditions.


