Final Exam (The Fracking Edition) CBE 150A Spring 2014 R.B. Eldridge

Problem No. 1 (10 pts)

A static slurry of sand, chemicals, and water is located in a 8000 foot deep well bore. What is the static
(non-flowing) pressure at the bottom of the well if the specific gravity of the slurry is 1.3?

Problem No.2 (10 pts)

The non-Newtonian (Power Law) slurry solution is being pumped 5 miles through 4 inch 1D steel pipe at
250 GPM. It must arrive at the well head injection site, at the end of the line, at 3500 psig. What is the
pump discharge pressure (psig)? The slurry specific gravity is 1.3, n = 0.4, and K = 0.60 (kg / m s *™),
Ignore elevation changes and contraction / expansion losses.

Problem No.3 (10 pts)

What fluid horsepower is required to pump the slurry if the discharge pressure is 5000 psig and the pump
efficiency is 65 percent ? The pump suction pressure is one atmosphere.

Problem No. 4 (10 pts)

Produced water from an oil / gas producing well is being treated for mercury contamination in a fixed bed
column packed with adsorbent particles. What is the pressure drop (psi) in the column given the
following data.

Water properties: p = 62.4 Ib/ft', p==0.9cP

Adsorbent particles: sphericity — 0.9, diameter — 1/8 in, porosity — 0.45
Water flowrate: 1000 GPM

Packed column diameter — 2.0 ft., length — 10 ft.

Problem No. 5 (10 pts)

Natural gas produced from a well is being collected at a central processing facility. The natural gas (Mwt
= 17.5 b /lbmol, 1= 0.01 cP) flows through a 10 mile pipeline at 60 F. It arrives at a processing facility
which has an inlet pressure of 50 psig. The flow line is 2 inch 1D plastic pipe. What is the maximum flow
rate of natural gas in the line in Ib/hr ?

Problem No. 6 (10 pts)

What motor horsepower is required to compress 10 million SCFD of carbon dioxide from 150 psig and 60
F to 1000 psig using two stages of compression. y for CO, = 1.3. Compressor efficiency — 80 percent.

Problem No. 7 (10 pts)

A fracking slurry ﬂowmg at 100,000 Ib/hr is being cooled in a countercurrent exchanger with an outside
tube area of 210 ft* with water entering at 60 F and leaving at 100 F. The incoming slurry isat 250 F. U,
=200 BTU / hr f' F. Cp slurry — 0.65 BTU / Ib F. Cp water — 1.0 BTU / Ib F. What is the required
cooling water flow rate ?



Problem No. 8 (10 pts)

What is the temperature of the plastic cover over a pond containing produced water if the net radiant flux
the pond surface is 225 BTU / hr ft*, the pond cover emissivity is 0.90, the convective heat transfer
coefficient is 1.0 BTU / hr ft* F, the ambient air temperature is 90 F, and the sky effective sink
temperature is minus 95 F.

Problem No. 9 (10 pts)

How far down in a pond of fracking fluid will a 6000 pound log float ?
Data: log projected area — 150 ft’, fracking fluid specific gravity— 1.2

Problem No. 10 (10 pts)

A 1.0 inch diameter cylindrical metal bar initially at 350 F is placed in stream of produced water flowing
around the cylinder perpendicular to the axis at 60 F. How long will it take the center axis of the bar to
reach a temperature of 140 F ?

Data: h,— 150 BTU / hr ft* F.

Cylinder properties: k—15BTU/hrftF
Cp~0.12BTU/Ib F
p - 530 b/t
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¢) Transient surface (¢ = 1) temperature function for a slab (Eqn.
11.1.40c¢)
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