BASIC EQUATIONS FOR ME 200

Mass Conservation 15t Law and 2" Law Relations
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Work and Heat Transfer Relations

Wboundary = fp av

Weiectricat = fg idt Wepring = fkspringx dx Wiot = f’[ do

2
Wint,rev,flow = _f vdp + (VE - VE)/2+ g(zy — z,) Qintrev = jT ds
1

PROPERTY RELATIONS FOR ME 200

General Relations
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| EFFICIENCY AND CYCLE RELATIONS FOR ME 200 |
Newrd _ Wact n =7 _ Ws n _ (hH,in - hH,out) n _ V22,act
. = = =3 — — _2act
urbine WS compressor bpump Wact HX (hH’in _ hc,in) nozzle VZZ,S
W, Whet w
Nep = |—t COPy, = cop,, = |- mep = ——— U
Qu net Vmax ~ Vmin Wi
Tc Ty Tc Qc
Nthrev 1- T COPR ey = T T COPHP,rev = ﬁ <_) = <_>
H —‘c H—‘c Th rev Qu rev
UNIT CONVERSION RELATIONS
Density 1g/cm3 =103 kg/m3 1W=1J/s
Length | 10cm=1m Energy Transfer Rate 1 KW = 1.34 hp
Velocity | 1km/h=0.621 mile/h Specific Heat 1 kJ/(kg-K) = 0.239 kcal/(kg-K)
Volume 106cm3=1m3 Universal Gas Constant R=8.314 kJ/(kmol-K)
1L=103m3 Standard Gravity Acceleration | g=9.81 m/s?
Force 1 N=1kg-m/s? Standard Atmospheric Pressure | 1 atm =1.01 bar
1Pa=1N/m? T(°R) = 1.8 T (K)
Pressure PP ) . o
1 bar=10>N/m Temperature Relations T(°C)=T(K)—-273.15
Energy 1J=1N-m T(°F)=T(°R)—459.67




