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Thermal Conductivity

Material (W/m - K)
Stainless steel (316) 16.5
Titanium 20
Inconel 600 16
Incolay 825 12
Hastelloy C-276 10.6
Monel 400 66
Nickel 200 66
9/10 Cupro-nickel 52
70/30 Cupro-nickel 35
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63 kg/s (1,000 gal./min.)
29°C (85°F)-> 35°C (95°F)

63 kg/s (1,000 gal./min.)
38°C (100°F)-> 32°C (90°F)
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Application Material
Natural cooling water, cooling tower water, or Stainless steel 316
demineralized water
Sea or brackish water Titanium
Dilute sulphuric and nitric acids up to 10% Titanium, titanium-—palladium alloy,
concentration, and for temperatures up to 70°C Incoloy 825, Hastelloy
Chloride solution
Chloride content < 200 ppm Stainless steel
Chloride content > 200 ppm Titanium
Caustic solutions (50-70%) Nickel
Wet chloride, chlorinated brines, hypochlorite Titanium
solutions

Copper sulphate solution in electrolyte refining  Stainless steel

Cooling hydrogen gas saturated with water vapor Incoloy
and mercury carryover in electrolysis plants
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Heat transfer Pressure drop
B
Re Gy n Re KP m
= 10 0718 0.349 = 10 50.000 1.000
= 30° =10 0.348 0.663 10 - 100 19.400 0.589
=100 2990 0183
=10 0718 0.349 <15 47.000 1.000
45+ 10 - 100 0.400 0.598 15 - 300 18290 0652
=100 0.300 0.663 =300 1441 0206
=20 0.630 0.333 =20 34.000 1.000
50 ¢ 20 - 300 0291 0.591 20 - 300 11.250 0631
=300 0.130 0.732 =300 0772 0161
=20 0.562 0.326 <40 24 000 1.000
607 20 -200 0.306 0.529 40-00 3240 0457
=400 0.108 0.703 =400 0.760 0215
=20 0.562 0.326 <30 24.000 1.000
= 65° 20-500 0.331 0.503 50 - 500 2.800 0451

=500 0.087 0.718 =500 0839 0213
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Abstract

Research background:

Designing a multi—pass plate heat exchanger according to an algorithm based on the
optimal exchange surface area (at three values of the corrugation angle B of the
plate) and studying the effect of some engineering variables on the efficiency of the
heat exchanger and pressure drop, and conducting a computer test on the Ansys
program. Where (two fluid bodies and one plate) were considered as a complete heat
exchanger using water as the working fluid, at three values of the ripple angle g (60°

- 50° - 30°).

Aim of the study:
Multi—-pass plate heat exchanger design.
Scientific Results:

The Multi-Pass Plate Heat Exchanger is suitable for resolving flow
misdistribution and improving heat exchanger performance while keeping start-up

and operating costs low.

Key Words:

Plate heat exchanger - multi-pass - corrugation angle
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