
The majority of the products from the Crude and Vacuum distillation columns contain contaminants like sulfur, ni-
trogen, aromatics or olefins that must be removed before being processed on the downstream processing units. 
While Hydrocracking converts heavy oil into lighter fractions, Hydroprocessing units are used to convert the conta-
minants to hydrogen sulfide, ammonia, water vapor, and other stabilized byproducts. While refiners are facing more 
and more challenges to process difficult streams, they need to maintain high quality products and comply to severe 
constraints like the Euro V norm. The use of high-efficiency equipment like ZPJE Spiral Tubes Heat Exchangers 
(STHE) is vital to improve the economics of these units that can be translated to millions dollars of saving every year. 
Robustness and maintainability are also key to ensure long and trouble-free operation between two runs.

Creating Value for Our Customers

This document is the property of Zhenhai Petrochemical Jianan Engineering Co., Ltd. (ZPJE).

ZPJE

High quality tubes fabrication and proprietary de-
signed internals, severe welding procedures and state-
of-the-art fabrication workshop make ZPJE exchangers 
strong, robust and reliable. 

On the shell side, the high turbulence created by the 
pulse-surge flow pattern and the absence of stagnant 
zone greatly reduces the possibility of fouling. On the 
tube side, the helix-pattern flow creates a secondary 
flow which increases the shear force. This effect, added 
to the very low surface roughness, gives an anti-fouling 
and self cleaning design.
In case of DeltaP increase, the tube side is mechani-
cally and chemically cleanable while the shell side is 
chemically cleanable.
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There are no mechanical limitations in temperature 
rise and fall, making STHE technology highly reliable 
under process condition fluctuation. It allows for very 
low constraints on start-up/shutdown procedures, and 
emergency situations.

Robustness: 

On the tube side, the Helix-pattern flow in the tubes 
creates a secondary flow consisting of a pair of vortices 
enhancing the heat transfer coefficient at the peripheral 
of the tubes. On the shell side, the pulse-surge collision 
flow regime brings high turbulence increasing the coef-
ficient outside the tubes.
This allows for an achievable hot approach tempera-
ture of less than 10°C.

Efficiency : 
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Example of an HDT unit processing more than 80% of cracked feedstocks. These are the follow-up data during 
the 5 years of stable operations :

Case Study

STHE as Feed/Effluent in Hydrotreatment :
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