C.B.U MAK. MUH. TERMODINAMIK FORMULLERI (Hazirlayan : Doc.Dr.Leyla OZGENER)
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Miikemmel gaz hal denklemi: Pv=RT PV=mRT
Sikistirilabilme Carpam:
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Van der walls denklemi: Beattie-Bridgeman:
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Benedict-Webb-Rubin:

P=R:T (ERT—JJ..; IE-‘D)—+M+Tr+ ¢ (1+L)F—-;u’
v T* /%* v LY v
iletimle Is1 Transferi: Tasmimla Is1 Transferi: Istmumla Is1 Transferi:
Qlletlm k A (jj-)l; Qt = hA(Ts _Tf ) Ql,s‘lmm = 8O-A(T qevre)
2
Elektrik isi: W, =V | At Simr isi: W, = j Pdv Yercekimi isi: W, =mg(z, —z,)

o 1 o . 1
Ivme isi: W, = Em(\/z2 —V12) Milisi: W, = 2207 Yayisi: W, = Ek(XZ2 — Xf)

Izobarik sistem igin simir isi: W, = P, (V2 -V,) (P, =P, = P, =sabit)

. I Pz V2 - Pl V1 .
Politropik sistem igin simr isi: =~ W, = i n=1l (P V"= sablt)
-n

. \Y, \Y, .
Ideal bir gaz icin izotermal sistem igin smrisi: W, =P, V, In V—2 =mRT, In V—2 (P V =mRT, = Sablt)
1 1

Kapal Sistemlerde Termodinamigin I. Yasas1: Q —W = AU + AKE + APE

W =Wyor =W, AU =m(u, -u;)  AKE :%m(\/z2 -V/?)  APE=mg(z, -z,)
Sabit basingta bir hal degisimi : W, + AU = AH Q —Wiiger = AH + AKE + APE
. C
Ozgiil isilar:  C, = u C, = (8—hj c,=¢C,+R k=—"
ar ), ar ), C,
ideal gazlar icin:
2 2
Au=u, —u; = [c,(T)dT = ¢, o (T, - T,) Ah=h, —h, = [c,(M)dT =c, (T, - T,)
1 1

Sikistirilamayan maddeler icin: C,=C,=¢C

2
Au = [¢(T)dT = ¢, (T, - T,) Ah = AU +VAP
1



Katlesel Debi : r{1=pVA Hacimsel Debi : \./:VA:m
p

p=Yogunluk
V=0rtalama akiskan hizi
A=Kesit alani

Akis isi: 0=h+ke+pe= h+V?/2 +gz

. e e QW

Surekli Akish Acik Sistem : ng —ng 0=— =—
m m

.. . V2 . V2

Q-W=ch(hg+79+gz§)-2mg(hg+79+gzg)

. . coe 2 \/2

Mmi=m: = £V1A1 = iVzAz Q-W=mrh,-h,+ ¥ 2V1 +9(z,-2,)]

Vl VZ

g-w= Ah+Ake+Ape

Zamanla Degisen A¢ik Sistem: > m -> m_ =(m,-m,),,

V, \

Q-w=) | (h+—-+gz,)omg -3 [ (hy +—-+92,)5mg + Ay,
Mg Mg

Duzgun Akish Dengeli A¢ik Sistem :

V? \
Q-W:Z mg (hg +7G+gzg) -Z mg (hg +79+gzg) + (m2e2 -mlel)KH
Kontrol Hacmine Giren ve Cikan Akislarin Kinetik Enerji Degisimleri Thmal Edilirse :
Q-W=) m.h.-> m hg+(m,u,-mu,),,
Bir Is1t Makinasinin Isil Verimi : : =1 — ( QL/Qn ) Nth,tersinir =1 — ( T/ Tw)

COPsv = 1 __Q COPjp= 1 - Q
(QH /QL)_l Wnet,giren 1- (QL/QH) Wnet,giren
1 1
COPsMm tersinir = m COPp tersinir = m
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QL tr TL
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cmusmseqmizﬂgx:g)éfgso dS=(%—,Q—-) AS=S, -8, j(ATQ) ss=2
1 igten fersint 0

igten ser sinir

Entropinin Artg kest 052 2. A8 iyir, 20 Sy ™AS i = A+ A e 20

Kapah Sistem fsin:
S resim Asnydan"ASmmz'*'Aswm 20 BB, pem =m(sy —5) OS,,, Z

1.Genel ifade : Stretin =Zr;:,s¢ - Zr;:gsg +igj’i +Z_QT-B-
R
2.Diizgiin Akigh Dengeli Ak Sistem:
Stretim =(I0L,8, M08y )iy + D M5, = D MeS, + Z% 20
F R

3.8tirekli Alagh Agtk Sistem : Steetim =3 755, ~ 3 mgs, *E%—R
R

« Bir Hal Degiylmi lgin Entropi Degighmi Bagntdar: ve izantropik Bagmtilar
1.5af Maddeler : '
Herhangt Bir Hal Degistnd : As=s;-s; lzantropik Hal Degigimi : s;=5
2.Sulastinlamaz Maddeler :

Herhang! Bir Hal Degigirl : 8-3=cw I3 lzantropik Hal Deiishmd < Ts=T;

T,
3. Mfikemnmel Gazlar
-)&wwm(vmmm
P,

Herhangl Blx Hal Degisimi: s,—slac,,,ln—i--rkh;‘l S8 = ln-3-+Rln;}-

T, mm‘gﬂw}’ » ‘ T P (k-Drk
EL-E Bl B
b)Degigken Ozgitl Indar (Tam Cdzlim) : :

Herhangi Bir Hal Degiglmi: s, — 3, = 3:-3;—Rln%-

1

tzantropik Hal Degisimi : ;: ~ ;1+Rln-}}—:‘-
g 1

2
o Tersinic Hal Degisimi icin siireldi alag gl : w,, = | vdP —Ake—~Ape
1

Siksptinlamaz Maddeler Igin (7=sbt) : W, =v(P,~P,)—Ake - Ape
s Mikemmel Gazlarda Silagtrma fglemai : o

Lzantroplk Durum : Wamp,g =~ ¢ 1 To1 B
el
nR(T,-T,) P,
DR oy
& ,

fzotermal: Wy, o =RTln-}—,:' .
« Tirbin,Komprestr ve Lile Igin Ady-bm Bagwntilar \
g - Soyektrbinip 5% shoh (AkemApe=0 olurss)
T Zantropik torbinifi  We A

_izantropik komprestrisi _We _Fay =Py (preenpe=0 olursa)
gorgek kompreseisik W Ay ~h



