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Pillow Plate Heat Exchangers (PPHES) Experimental Setup

= more compact than shell and tube HEs & more temperature- and pressure- pillow plate (PP):

resistant than plate HEs " one double-sided + two single-sided expanded plates
= advantageous usage as thermosiphon reboiler (TR): stabilized natural circulation " material SS 1.4571, L x B =800 x 220 mm?,

& enhanced operating ranges towards low pressures, low submergences, and " d,=17.51 mm, A, = 0.704 m? 1]

small driving temperature differences [1] product side (PS):
= Jack of experimental data and model for PPHESs, especially for mixtures " self-circulation through the gaps between PPs
Aim: determining the performance of a PPTR for pure substances and mixtures " pressure 100 - 1000 mbar, submergence 30% - 130%

heating side (HS):

. . = heating steam inside PP
Operating conditions: AT = 20 K,

: " Tys:65 ... 180 °C, heat duty: 5 ... 30 kW
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Heat transfer modeling @

= using equivalent tube bundle geometr .
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with k = AT AT = Tys — Tpp, . 050

and ayg according to [2] ¢+ 0.75
= Bennet&Chen'‘s model [3] X - 1.00 Ty ‘
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capable for PP TRs to low height and low pressure loss of PPs

Conclusions and Outlook

= Fluid dynamics and thermal performance of PPTRs are differently influenced by
varying pentanol fractions.

= The heat transfer in the gaps between PPs can be calculated using equivalent tube
bundle geometry and Bennet&Chen’'s model of flow boliling. on the basis of a decision

» |nvestigation of further mixtures e.g. water - ethylene glycol oy fhe German Bundestag
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