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Work can always be calculated as (APV) for a process going from state 1 to state 2.
A closed system is one for which no reaction occurs.
For afixed outlet flue gas temperature from a heater, increasing the excess air reduces the
outlet flue gas temperature.
For a fixed amount of excess air, increasing the return of the flue gas to preheat the
entering air reduces the fuel consumption for afixed load on the heater.
The density and specific gravity of mercury are the same.
Absolute pressure is measured upward relative to atmospheric pressure.
If a chemical reaction occurs, the total masses entering and leaving the system for a
steady-state process are equal.
The critical state is the state in which gas and liquid properties merge to become the
same.
Raoult’s law is used for hardly soluble gases.
The adiabatic reaction temperature is the temperature of the outlet stream of products
assuming that none of work and heat for the process.
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(sodium hypochlorite)
Cl, + 2NaOH — NaCl + NaOCl + H,0
7101b (cl,) 12001b (NaOH ) 745Ib of NaCl (ClI
355 Na 23),
(1) (the limiting reactant)(5%)
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(2) the percentage excess of the excess reactant used(5%)
(3)theyield of NaOCI per mole of chloride on the molar basis(5%)

0, (Burner, S+0, » 0,) (Converter,
0, + %OZ — 0,)

&)2
X)Z &)3
. Oz Oz
Air > N, N,
S Buner |~ | Converter >
—>
S(Unburned)

Burner 100% excessair 80% conversion of the Sto S0, isachieved.

Converter 50% conversion of the S0, to SO, iscompleted.

Noy 3 Kg S burner

OZ
(2) <10%>
(2 o, (inmolefraction) <5%>
(3) 0, <5%>

What is the enthalpy change that takes place when 10 Kg of water at 4.718 kPa and
300 K are vaporized to 10 kPaand 800 K <20%>( )
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PROPERTIES OF GASEQUS WATER

n, kPa T, K
(T.. K) Sat 350 400 450 500 550 600 650 700 750 800 850

1.0 V, mifkg 129.2 161.5 184.6 2977 230.7 2518 276.9 300.0 3231 346.1 369.2 392.3
(280.1) h, kJjkg 2513.7 26444 27390 28347 2931.8 3030.2 313001 32317 31348 3439.6 3546.1 3654.3
u, kljkg 2384.5 24829 2554.4 2627.1 27000 27764 28532 2931.7 joie7 3093.5 3176.9 3262.0

2.0 Vv, mijkg 67,00 80,73 9223 103.8 1154 1269 138.4 150.0 161.5 173.1 184.6 196.1
(290.7) h, ki/kg 2533.0 2644.3 2738.9 28347 2931,7 30302 3130.1 3231.6 3334.8 3439.6 3546.1 3654.3
u, kJ/keg 2399.0 24828 25544 2627.0 2701.0 27764 2851.2 2931.7 3011.7 3093.5 3176.9 3262.0

4.0 vV, mi/kg 3480 4035 46.13  51.91  57.68  63.4sS 69.22 74.99 §0.76 86.53 92.30 98.07
(302.1) h, kl/ke 25539 2644.0 2738.8 28346 2931.7 3030.1 3130.1 3231.6 33148 3439.6 3546.1 36543
u, kl/kg 2414,7 24826 25542 2627.0 27009 2776.3 2853.2 2931.6 io011.7 30934 3176.9 3262.0

7.0 V-, mifkg 20.53 23.04 26,35 29.66 32.96 36,25 39,55 42 .85 46.15 49.45 52.74 56.04
(312.2) h, kl/kg 2572.0 2643.5 2738.5 28344 29315 3030.0 3130.0 3231.6 3334.7 3439.5 3546.0 16540
W, kljke 2428.3 2482.2 2554.0 2626.8 2700.8 27763 285312 2031.6 30117 3093.4 3176.9 3262.0

10 VvV, m¥kg 14,67 16.12 18.44 20,75 23.07 25.38 27.69 29.99 32.30 34.61 36.92 39.23
(319.0) &, kl/kg 2584.2 2643.0 2738.2 2834.2 2931.4 3030.0 31300 3231.5 1334.7 343'9.5 3546.0 3‘:35l4.3
u, kl/kg 2437.5 2481.8 25538 2626.7 2700.8 2776.2 2853.1 2031.6 3011.7 3093.4 3176.8 3262.0

20 VvV, mtke 7.649 8.044 9210 10.37 11.53 12.68 13.84 14.99 16.15 17.30 18.46 19.61
(333.2) h, ki/ke 26093 26414 27373 2833.7 2931.0 3029.7 31297 3231.3 1334.5 3439.4 35459 365;1.2
u, kdfkg 2456.3 2480.6 2553.F 2626.3 2700.5 2776.0 728529 29131 .4 016 3093.3 3176.8 3261.9

40 V, m¥/kg 3993 4005 4,595 5179 5759  6.339 6.917 7.495 8.073 8.650 9.228 9.805
(349.0) h, kl/ke 2636.3 26382 27355 28325 2930.3 3029.1 31293 3231.0 3334.3 3459,2 35;1-5.7 3654.0
u, klfkg 2476.6  2478.0 25517 26254 26999 27756 2852.6 29131.2 3011.3 3093t 3176.6 3261.8

PROPERTIES OF SATURATED WATER

Lnthalpy, kl/kg

T Press Yolume, m*fkg
K kPu Vi V, H,y i H,
273.16 0.6113 0.001000 206.1 0.0 2500.9 25009
275 (1.6Y80 0.00£000 186.7 1.5 2496.8 2504.3
280 0.9912 0.00 1000 130.3 28.1 2485.4 2513.5
285 1.388 0.00104Q1 94.67 48.8 24739 25227
290 919 0.001001 6%.67 64.7 24062.2 25319
295 2.620 C.00E002 50.90 90.7 2450.3 2541.0
300 1.536 0.001004 39.10 1117 2438.4 2550.14
305 4.718 0.001005 29.78 132.8 2426.3 2559.1
310 6.230 0.001007 22.91 153.9 2414.3 2568.2
315 8.143 0.001009 17.80 175.1 2402.0 2577.1
320 10.54 0.0010L1 13.96 196.2 2389.8 2586.0
325 13.53 0.001013 11.04 21713 2377.6 2594.9
330 £7.21 0.001015 4.809 238.4 2365.3 2603.7
335 21.71 0.001018 7.083 259.4 2353.0 2012.4
340 27.18 0.001021 5.737 280.5 2340.5 2621.0
345 3377 0.001024 4.680 J0Ls 2328.0 2629.5
350 41.60 0.001027 3.844 3225 2315.4 2637.9
355 5105 0.001030 3178 343.4 23029 2046.1
360 62,15 0.001034 2,643 364.4 2290.1 2654.5
365 75.21 0.001037 2211 3853 22773 2662.6
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