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Breather valve

Sealing bushing only mounted
for external control and monitor use

Cover for aperture
to mount options

Connection for external control
and monitor use
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40 - - - - - - 2 0.24 2.4 | 0.295 3 0356 | 3.7 0.43 4.5 0.509 5.5 0.6 6.7 0.701
50 - = = = 2 0314 | 24 | 0374 3 0.453 3.7 |0549) 46 0666 56 |0.788) 69 | 0936| 83 1.09
63 N - = & 25 0.494 3 0.58 3.8 0.721 4.7 0.873 5.8 1.05 7k 1.26 8.6 1.47 10.5 1.73
75 = = = = 2.9 0.675 3.6 0.828 4.5 1.02 5.6 1.24 6.8 1.47 8.4 1.76 10.3 2.09 12.5 2.44
90 = = = = 3.5 0.978 4.3 1.18 5.4 1.46 6.7 1.77 8.2 2.12 10.1 2.54 12.3 3 15 3.51
110 = = = = 4.2 1.43 5.3 1.77 6.6 217 8.1 2.62 10 3.14 12.3 3.78 15.1 | 4.49 18.3 5.24
125 = v = = 4.8 1.84 6 2.27 7.4 2.76 9.2 3.37 11.4 4.08 14 4.87 17:3 5.77 20.8 6.75
140 = = = = 5.4 2.32 6.7 2.83 8.3 3.46 103 | 4.22 12.7 5.08 15.7 6.11 19.2 7.25 23.3 8.47
160 = = - = 6.2 3.04 27 SR A 4.52 11.8 o 14.6 6.67 17.9 7.96 21.9 9.44 26.6 11
180 = B - = 6.9 3.79 8.6 4.67 10.7 5.71 133 | 6.98 16.4 8.42 20.1 10.1 24.6 11.9 29.9 14
200 = = & = 7.7 4.69 9.6 5.78 11.9 7.05 14.7 8.56 18.2 10.4 22.4 12.4 27.4 14.8 33.2 17.2
225 = = - - 8.6 5.89 10.8 a3 13.4 8.93 16.6 10.9 20.5 13.1 25.2 15.8 30.8 18.6 37.4 21.8
250 = = - - 9.6 7.3 11.9 8.93 14.8 11 18.4 13.4 22.7 16.2 27.9 19.4 34.2 23 41.5 26.7
280 = = = = 10.7 91 13.4 11.3 16.6 13.7 20.6 16.8 24.5 19.5 31.3 24.3 38.3 28.9 46.5 33.8
315 7.7 7.52 9.7 9.37 12.1 11.6 15 14.2 18.7 17.4 23.2 21.2 28.6 25.6 35.2 30.8 43.1 36.5 52.3 42.7
355 8.7 9.55 10.9 11.8 13.6 14.6 16.9 18 21.1 22.1 26.1 26.9 32.2 32.5 39.7 39.1 48.5 46.5 59 54.3
400 9.8 12.1 12.3 15.1 15.3 18.6 19.1 22.9 23.7 28 29.4 34.1 363 | 413 44.7 | 49.6 54.7 58.8 - -
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Spacing Condition:

Case A: S:=0

Case B: $5;=03124cm

Case C: $: =5,

Case D: S5,=0.300 cm
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Abstract:

In Natural Gas pressure reduction stations (PRS), Natural Gas is preheated in order
to prevenent hydrate formation. Indirect water bath heaters are used for preheating
natural gas. This heaters have low thermal efficiency and consume considerable amount
of natural gas for preheating task. Due to abundance of PRS in Iran, energy reduction in
this sector of Gas industry is necessary. In this study, three systems have proposed for
energy reduction of heaters. The first system uses heated fluid via ground heat
exchangers. The second proposed system uses ground source heat pump and
photovoltaic system. Photovoltaic system provide electricity for heat pump. The third
system investigate possibility of ground source heat pump and Turbo expander
combination. Naturl gas at the inlet of PRS have a high potential for power generation.
For that using ground source heat pump and turbo expander considered in this plan.

Given that natural gas price affect the economic feasibility of the proposed systems,
two price have been considered, one is based on the domestic price of natural gas and
the other is international price of natural gas. Discount rate considered to be 12 percent.
Fuel consumption reduction with the first proposed system is 17.65 % and 38.4 % for
Kouhdasht and Aligodarz. Discounted Payaback period for the mentioned PRS, are 8
and 2.35 year. The second proposed system is not economical. However, by
implementing the third proposed system, discounted payback period for kouhdasht and

Aligodarz stations are 10.1 and 9.1 years, respectively.
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