TERMODINAMIK SINAV HAZIRLIK SORULARI

BOLUM 1
Yag

1-49  Bir kap igerisinde hava ile basinglt su bulunmaktadir ve Ha;a
basing sekil P1-49’da gosterildigi gibi ¢oklu akiskan manometresi
ile Olglilmektedir. hi1=0.2m, h;=0.3m ve h3=0.46m ise kap 2
icerisindeki havanin gosterge basincini hesaplaymniz. Su, yag ve
ctvanin yogunluklar sirast ile 1000 kg/m3, 850 kg/m® ve 13600 s s
kg/m®,

1-65 Rijit bir kaptaki gazin basincini hem bir basing gostergesi hem
de bir manometre ile 6l¢iilmektedir. Gostergeden okunan deger 80 kPa Gaz
olduguna gore manometre akigkaninin siitunlar1 arasindaki yiikseklik

farkini, akiskanin (a) Civa (,=13600 kg/mq), (b) su (,=1000 kg/md)

olmasi durumlarina gore hesaplayiniz.

1-74 Tatli su ve tuzlu su birbirlerine paralel durumlardaki yatay
borulardan akmaktadirlar ve birbirlerine Sekil P1-74’de
gosterildigi gibi ¢iftli U manometresi ile baglanmislardir. Bu iki

hat arasindaki basin¢ farkim1 hesaplaymiz.Tuzlu suyun

yogunlugunu ,=1035 kg/m? olarak alimiz. Bu ¢6ziimlemede hava

stitunu ihmal edilebilir mi?




1-16

1-53 The pressure in a pressurized water tank is measured by a multi-fluid manometer. The gage pressure of air in the tank
is to be determined.

Assumptions The air pressure in the tank is uniform (i.e., its variation with elevation is negligible due to its low density),
and thus we can determine the pressure at the air-water interface.

Properties The densities of mercury, water, and oil are given to be 13,600, 1000, and 850 kg/m3, respectively.

Analysis Starting with the pressure at point 1 at the air-water interface, and moving along the tube by adding (as we go
down) or subtracting (as we go up) th e pgh terms until we reach point 2, and setting the result equal to P, since the tube

is open to the atmosphere gives

Pl + pwaterghl + poilth - pmercurygh3 = Patm /'r—-‘\ i1
was N ﬁ/}

Solving for P,
|
Py = Py = Pwater 81 — Poit 8 + pmercurygh3 T
WATER .
or, JL_ 3
P =Py = g(pmercuryh3 = Pwater™ = Poith) T
&
Noting that Py g = P - Pym and substituting, I jli
P, gage = (9.81m/s?)[(13,600 kg/m* )(0.46 m) — (1000 kg/m>)(0.2 m)
el
IN 1kP: :
— (850 kg/m*)(0.3 m)] : [ a . ] Meroury
1kg-m/s* A\ 1000 N/m —
=56.9 kPa

Discussion Note that jumping horizontally from one tube to the next and realizing that pressure remains the same in the
same fluid simplifies the analysis greatly.

1-54 The barometric reading at a location is given in height of mercury column. The atmospheric pressure is to be
determined.

Properties The density of mercury is given to be 13,600 kg/m’.

Analysis The atmospheric pressure is determined directly from

Py = pgh

= (13,600 kg/m? )(9.81 m/s )(0.750 m) IN - ( 1kPa 2)
1kg-m/s 1000 N/m

=100.1 kPa
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1-69 Both a gage and a manometer are attached to a gas to measure its pressure. For a specified reading of gage
pressure, the difference between the fluid levels of the two arms of the manometer is to be determined for mercury
and water.

Properties The densities of water and mercury are given to be
Puater = 1000 kg/m’ and be py, = 13,600 kg/m’.

Analysis The gage pressure is related to the vertical distance # between the F, =80 kPa
two fluid levels by
Pag
Pgage = pgh——> h:ﬁ
rg
(a) For mercury,
h= Pgage
pHg g
kP 2Y'1000 ke/m -s>
_ 80 : a . 1kN/m 000 kg/m-s 0.60m
(13,600 kg/m”)(9.81 m/s*) | 1kPa 1 kN
(b) For water,
P 2 2
po e 803kPa : 1kN/m” | 1000 kg/m-s~ | _ $.16 m
Pu,08 (1000 kg/m”)(9.81 m/s”){ 1 kPa 1 kN
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1-78 Fresh and seawater flowing in parallel horizontal pipelines are connected to each other by a double U-tube manometer.

The pressure difference between the two pipelines is to be determined.

Assumptions 1 All the liquids are incompressible. 2 The effect
of air column on pressure is negligible.

Properties The densities of seawater and mercury are given to
be Piea = 1035 kg/m’ and py, = 13,600 kg/m’. We take the
density of water to be p ,,=1000 kg/m’.

Analysis Starting with the pressure in the fresh water pipe
(point 1) and moving along the tube by adding (as we go
down) or subtracting (as we go up) the pgh terms until we

reach the sea water pipe (point 2), and setting the result equal
to P, gives

Pl +pwghw _pHgthg _pairghair +pseaghsea = P2

Rearranging and neglecting the effect of air column on pressure,
eing & & P Mercury

P =P, =-pygh, +pHgthg ~ Psca8lsea = g(:nghHg = Pwhy = Pseallsea)
Substituting,

P, — P, = (9.81m/s?)[(13600 kg/m*)(0.1 m)

— (1000 kg/m*)(0.6 m)— (1035 kg/m*>)(0.4 m)] #
1000 kg - m/s

=3.39kN/m? = 3.39kPa
Therefore, the pressure in the fresh water pipe is 3.39 kPa higher than the pressure in the sea water pipe.

Discussion A 0.70-m high air column with a density of 1.2 kg/m’ corresponds to a pressure difference of 0.008 kPa.
Therefore, its effect on the pressure difference between the two pipes is negligible.
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