TEST 3

HOMEWORK ASSIGNMENTS

3.1
3.2
3.3
3.4


SWReed
Text Box
TEST 3

SWReed
Text Box
HOMEWORK ASSIGNMENTS

SWReed
Text Box
3.1
3.2
3.3
3.4


MET 330
HW. 3.1
PROBLEMS 20, 37,
39, 43, 46, & 48

WORK DONE IN A GROUP BY:
Spencer Reed
Joel Thomas
Nick Dunham
Olaoluwa Oduntan


SWReed
Text Box
MET 330
HW. 3.1
PROBLEMS 20, 37,
39, 43, 46, & 48

WORK DONE IN A GROUP BY:
Spencer Reed
Joel Thomas
Nick Dunham
Olaoluwa Oduntan





Joel Thomas, UIN 01239865 MET 330 11/06/2024

Homework 3.1

10.37

Problem: A simple heat exchanger is made by installing a close return bend on two
Y5-in Schedule 40 steel pipes as shown. Compute the pressure difference
between the inlet and the outlet for a flow rate of 12.5 gal/min of ethylene

glycol at 77°F.

Solution: Since fluid is moving, we will use Bernoulli's equation and assign points where

information is known.

2 2
Our equation: hy + 1;—1 + ;—; +2z = I;—2+ Z—Zg + z, + hg + h;. There is no pump or turbine,

and given the flow rate and constant pipe size, the inlet/outlet velocity is the same. Also,

the vertical height between points 1 and 2 is negligible. Therefore: P, — P, = h; *xy

L v? v?
Where hL = h'pipe + hbendl hpipe = f * E * g, and hbend = KE
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From figure 10.23 (f, close return bend), K = 50f;

slugs

- b
Table B.2: pgarrs = 21357 Mg = 3.38 % 10 4l — fitz y = 68473

Table F.1: % SCH40 steel pipe: A = 0.00211 ft?, D = 0.0518ft

t3
gal s
0 12.5mm.>|<449 gal P
Now v == — Tt = 13.19—.
A 0.00211ft2 s
slugs ft
2.13 73 *13.19?*0.0518 ft

Reynolds number: Re = = 4,307, this is >4,000 which is turbulent.

— N
3.38x10 4lb—f?

13.1 ft 2
From table 10.5: f, = 0.026 » K = 50 x 0.026 = 1.3 = hyppg = 1.3 * (2*3292;_2 = 3.51ft
2L

£ty?
2+«aft  (13.19°F
be = 0043« 24 { Sf)t
pip 0.0518ft  2432.2%%
S

Calculating in Excel: f =0.043 - h = 17.94ft

. b 1£t\? .
Finally: AP = (17.94f¢ + 3.51ft) » 6847 2 « (-2)" = 10.2psi

12in
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10.38

Problem: A proposed alternate form for the heat exchanger described in Problem
10.37 is shown. The entire flow conduit is a %-in steel tube with a wall
thickness of 0.065 in. Note that the ID for this tube is 0.620 in, slightly
smaller than that of the "2-in Schedule 40 pipe (D=0.622in). The return
bend is formed by two 90° bends with a short length of straight tube
between them. Compute the pressure difference between the inlet and the

outlet of this design and compare it with the system from Problem 10.37.

Solution: Since fluid is moving, Bernoulli's equation will be use, and reference points

given:

Our equation is now: P, — P, = (h;—y) From problem 10.37:

1
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L v? v?
hL = hpipe + hbendr hpipe = f * B * Er and hbend = KE:

slugs 4 S lb
PEGC@77°F = 2.13 F, Neg = 3.38x107“*1b —f?, Y = 6847](?

From figure 10.23, K = 20f;

o 1ft 0.051672
D = 0.620in * == 0.05167ft, A =m*——— —— = 0.00209f¢?

l ft3
ga s
12.5=—

min. ,,q gal

Re-calculating V, Re: v = LR min. — 13279L¢
A 0.00209ft2 s

slugs t
213 ftg x 13.19% % 0.05167 ft

Re = - = 4,323
3.38 x 10~%lb — f?

Table 10.5:

13.279E ’
f, =0.026 > K = 20 % 0.026 = 0.52 > hyppg = 2 * (0.52 x (—f2 = 2.847ft

2*32.25—2

caft)+on fey®
00428 % @af0+57 (13.279L)

Calculating in Excel: f = 0.0428 — hy;,, 005167/t 2*32.25

= 18.181f¢

6in + (2 * 3.5in) — 0.75in b [1ft\*
AP = (17.94ft + 3.51ft + . (

Pressure difference:

10.190psi—9.513psi
9.513psi

* 100 = 7.1% less pressure drop in this configuration
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Homework 3.1

11.13

Problem: A device designed to allow cleaning of walls and windows on the second
floor of homes is similar to the system shown. Determine the velocity of
flow from the nozzle if the pressure at the bottom is (a) 20 psig and (b) 80
psig. The nozzle has a loss coefficient K of 0.15 based on the outlet
velocity head. The tube is smooth drawn aluminum and has an ID of 0.50

in. The 90° bend has a radius of 6.0 in. The total length of straight tube is

20.0 ft. The fluid is water at 100°F.
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Solution: Since fluid is moving, Bernoulli’'s equation will be used and a reference line

drawn and points labeled:

From Bernoulli’s equation, there is no pump or turbine, Z1 is at the level of the

reference, and P2 is zero (vented to the atmosphere), therefore:

vi-v{i
2g

P, VE VP . P
71 i = ﬁ + z, + h,. Re-arranging for known values: 71 — 2z, =

+ Ry (1).

Because there is a nozzle, the velocity increases in the system. The energy losses are

vi

. 1 v? Le v? o
made up of: hy,;,. = f * o* i, Npena = f * 5 * 20" Rpozzet = k * i (2). Velocity is a
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2
function of flow rate, therefore: V = %, A=m=* DT -V = & v, = 2 _ |t can now
s

0.52’ 0.252"
TT* *
4 4

be said: V, = 4V, (3)

Integrating all equations:

Le _T (chart) oin 12 ' 10.28 Le 34
_——=— _ — = . r—_=
p = p (char 05in ,from figure D
Pl _ VZZ - (0.25172)2 ZOft (0.25172)2 (0.25172)2 1722
7—22— 29 + f*O.Sin* 29 + f*34*T + 0.5 29
12
0.25
f= 2
1 5.74
log + 09
3.7 % (2) Nr
Given:

1=20ft, D=0.5in, Ky =05 z,=18ft, T = 100°F
From the book:

62lb 1.93slugs s s
ywater@lo() = F; p = T, 'Ll = 142 * 10 lb - f? (table A 2)

£=50%10"°%ft (table8.2)

Calculating in Excel:

Pressure V2 (ft/s) LHS RHS % diff
20PSI 32.5 28.452 28.905 1.60%
80PSI 81.0 167.806 168.853 0.62%
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Homework 3.4

13.39
Problem: Compute the specific speed for a pump operating at 1750 rpm delivering

12,000 gal/min of water at a total head of 300 ft.
Solution: Specific speed is given by the equation Ny, = @, therefore,

H4
1,750rpm * 12,000%

13.59
Problem: Determine the NPSH available when a pump draws gasoline

at 110°F (sg=0.65) from an outside storage tank whose level is 4.8 ft
above the pump inlet. The energy losses in the suction line total 0.87 ft
and the atmospheric pressure is 14.28 psia.

Solution: Since the pump is below the storage tank, NPSH, = hg, + hy — hy — hyy,

2

14.28- L (L2in
Where: hy, =22 - #2({;) = 50.698ft, hy = 4.8ft, h; = 087ftand
65+

h,, = 52ft (gasoline @110°F, table 13.37). Therefore: NPSH, = 50.698ft + 4.8t —
0.87ft — 52ft = 2.628ft
13.61

Problem: Repeat Problem 13.59 if the pump is 27 in above the fluid surface.

Solution: Since the pump is above the fluid surface, the only difference is that hy
becomes h = —27in. Thus: NPSH, = 50.698ft — (2.7) — 0.87ft — 52ft = —4.422ft.

Since this value is negative. This pump is extremely susceptible to cavitation.
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Homework 3.4

13.39
Problem: Compute the specific speed for a pump operating at 1750 rpm delivering

12,000 gal/min of water at a total head of 300 ft.
Solution: Specific speed is given by the equation Ny, = @, therefore,

H4
1,750rpm * 12,000%

13.59
Problem: Determine the NPSH available when a pump draws gasoline

at 110°F (sg=0.65) from an outside storage tank whose level is 4.8 ft
above the pump inlet. The energy losses in the suction line total 0.87 ft
and the atmospheric pressure is 14.28 psia.

Solution: Since the pump is below the storage tank, NPSH, = hg, + hy — hy — hyy,

2

14.28- L (L2in
Where: hy, =22 - #2({;) = 50.698ft, hy = 4.8ft, h; = 087ftand
65+

h,, = 52ft (gasoline @110°F, table 13.37). Therefore: NPSH, = 50.698ft + 4.8t —
0.87ft — 52ft = 2.628ft
13.61

Problem: Repeat Problem 13.59 if the pump is 27 in above the fluid surface.

Solution: Since the pump is above the fluid surface, the only difference is that hy
becomes h = —27in. Thus: NPSH, = 50.698ft — (2.7) — 0.87ft — 52ft = —4.422ft.

Since this value is negative. This pump is extremely susceptible to cavitation.




{ "type": "Document", "isBackSide": false }


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{ "type": "Document", "isBackSide": false }


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{ "type": "Document", "isBackSide": false }


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



