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1. Water flows through the tubes of a 2-8 exchanger at 20 oC and 1 m/s. The water is heated by nitrogen gas entering the shell at 100 oC and leaving at 30 oC. The mass rate of the gas is 200 kg/hr. The exchanger is composed of 1” Sch. 40 steel pipes. Determine the length of the exchanger needed and the exit temperature of  the water. Assume ho = 4000 and hi = 1000 W/m 2K.



2. Air is blown at a rate of 140



3 o m /min (measured at 21 C and 700 mm Hg) at right angles to a tube bank 10



 pipes at 10 spaces wide and and 10 rows deep. The length length of each pipe is 2.5 m. The tubes are in square square centers, and o the center-to-center distance of 8 cm. It is desired to heat the air from 21 to 38 C at atmospheric pressure. What steam pressure must be used? The pipes which are used are Sch. 40 standard 1-in. steel pipes.



3. A shell and tube heat exchanger with one shell pass and two tube pass is being used as a cooler. The cooling medium is water on the shell side of the exchanger. Five segmental baffles with 25% out are used on the shell side, and the baffles are spaced equally 1.5 m. apart. The safety factor (Fc) for use in evaluating the shell-side coefficient is 1.6. The inside diameter of the shell is 58 cm. The OD of the tubes is 1.9 cm. and the tubes are staggered. Clearance between tubes is 0.6 cm. and the flow of water across the tubes is normal to this clearance. There are a total of 384 tubes in the exchanger and the shell can be considered to be full packed. Water flows through the shell side at a rate of 45000 kg/hr. The average temp of the water is 32 oC and the average temp of  the tube walls on the water side is 37 oC. Under these conditions, estimate the heat transfer coefficient for the water.



4. 425 m3 /min of air is to be heated from 25 degrees Celsius to 48 degrees Celsius. One unit has opening for   pipes 4 rows deep and 22 rows rows wide. The pipes are 3 cm. outside diameter steel on 6 cm. centers, 1.5 m high. high. The casing is 137 cm. long by 188 cm. high. Inside the pipe is steam at 136 KPa. How many units are needed?



5. Atmospheric air at 18 deg Celsius (and negligible moisture content) is to be heated to 26 deg Celsius at a rate of  1.26 kg/s. Steam at 114 kPa condensing inside vertical tubes, is to be used as the heating medium. The air flow is to be normal to the axes of the tubes. The bank of tubes is to consist of 3 rows in direction of flow, using a staggered arrangement with the center of the tubes spaced on equilateral triangles whose sides are equal to two tube diameters. If plain-1 inch OD 18 gage copper tubes having an effective length of 1.2 m are used, determine the number of tubes to be used, assuming an equal number of tubes in each row.



6. Butyric acid is being cooled from 82 oC to 60 oC by heat exchange with water entering a shell and tube heat exchanger at 36 oC and leaving at 70 oC . The exchanger consists of 50 pipes, 2 meter length fabricated from a 2-in Sch 40 steel pipe. The flow rate of the butyric acid is 10000 kg/hr. What is the dirt factor if the hot stream is placed in the tubes? Assume ho = 2000 and hi = 5000. What setup of a shell and tube heat exchanger will work best?



7. Air is blown at a rate of 140



3



o



m /min (measured at 21 C and 700 mm Hg) at right angles to a tube bank 10



 pipes at 10 spaces wide and and 10 rows deep. The length length of each pipe is 2.5 m. The tubes are in staggered staggered arrangement, and the center-to-center distance of 8 cm. It is desired to heat the air from 21 to 38 oC at atmospheric pressure. What steam pressure must be used? The pipes which are used are Sch. 40 standard 1-in. steel pipes.



8. 4250 m3 /min of water is to be heated from 25 degrees Celsius to 48 degrees Celsius. One unit has opening for   pipes 4 rows deep and 22 rows rows wide. The pipes are 3 cm. outside diameter steel on 6 cm. centers, 1.5 m high. high. The casing is 140 cm. long by 200 cm. high. Inside the pipe is steam at 136 KPa. How many units are needed?



9. Butyric acid is being cooled from 82 oC to 60 oC by heat exchange with water entering a shell and tube heat exchanger at 36 oC and leaving at 70 oC . The exchanger consists of 50 pipes, 2 meter length fabricated from a 2-in Sch 40 steel pipe. The flow rate of the butyric acid is 10000 kg/hr. What is the dirt factor if the hot stream is placed in the shell? Assume ho = 2000 and hi = 5000. What setup of a shell and tube heat exchanger will work best?



10.



Atmospheric air at 18 deg Celsius (and negligible moisture content) is to be heated to 26 deg Celsius at a rate of 1.26 kg/s. Steam at 114 kPa condensing inside vertical tubes, is to be used as the heating medium. The air flow is to be normal to the axes of the tubes. The bank of tubes is to consist of 3 rows in direction of flow, using a square pitch arrangement with the center of the tubes equal to two tube diameters. If plain-1 inch OD 18



 gage copper tubes having an effective length of 1.2 m are used, determine the number of tubes to be used, assuming an equal number of tubes in each row.
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