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Stream number Temperature (°C) Pressure (kPa) Molar Flow (kgmole/h)
1 274.4 150 596.6
2 329.3 400 596.6
3 88.57 400 596.6
4 88.64 150 596.6
5 275 90 596.6
6 90 90 596.6
7 90 90 596.6
8 90.01 150 596.6
9 329.3 50 1993
10 315.8 30 1993
11 40 30 1993
12 53.96 50 1993
13 53.96 50 1993
In 25 100 4432
Out 99.59 100 4432
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stream number Physical exergy(kW) chemical exergy(kW) total exergy(kW)

1 8747.85 45569.46 54317.33
2 9397.58 45569.46 54967.03
3 388.42 45569.46 45957.88
4 383.36 45569.46 450952.82
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8586.15 45569.46

5

6 217.97 45569.46

7 397.97 45569.46

8 399.55 45569.46

9 7999.17 359093.50
10 6707.47 359093.50
11 588.37 359093.50
12 170.00 359093.50
13 170.02 359093.50
In 0.035 297704.52
out 3833.30 297704.52

54155.61
45787.43
45967.43
45969.00
367092.68
365800.97
358505.13
359263.51
359263.52
297704.49
301537.82
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equipment number exergy destruction(kW) exergy effieciency(%)

K100 91.74 87.63

K101 225.33 77.10

P100 0.52 75.26
Storage tank 3462.52 52.546
HX1 1180.01 86.906

HX2 3.70 99.96
collector 15563.53 90.12
VLV101 5.05 99.99
expander 106.12 91.789
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Stream Number

Total Energy(kW)

1

O~NO O WN

out
W_K100
W_K101
W_T2
W_P100
Q_E100

46137.72
46879.19
24210.08
24210.09
46226.80
24299.17
24299.17
24301.27
-360376.03
-361561.608
-384028.85
-383045.13
-383045.13
-352351.62
-329884.39
741.47
983.71
1185.58
2.10
21925.54
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Equipment number Consumed energy (kW)

P100 2.096631

K100 741.4732

K101 983.7107

HX1 22669.11

HX2 21927.64
collector 21925.54
storage tank 22467.24
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Month Tmax Thmin Tave
Jan 225 4.3 134
Feb 28.8 2.6 15.7
Mar 30.6 8.4 195
Apr 394 134 26.4

May 48.4 18.6 335
Jun 49.2 27.2 38.2
Jul 515 28.3 39.9

Aug 48.8 26.6 37.7
Sep 46.8 23 34.9
Oct 42.4 10.8 26.6

Nov 33.6 7.4 205
Dec 24 5.6 14.8
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Abstract

In this paper, the thermodynamic performance of a solar assisted high temperature heat pump with
water heating application is investigated. The comprehensive simulation and analysis of energy and
exergy was done by Haysis and MATLAB software. These analyzes produce some convincing results
due to the use of environmentally friendly and environmentally friendly energy sources.
Thermodynamic analysis in thermal energy systems is very important due to the identification of high-
consumption equipment and determining the location and level of inefficiency of the system
equipment. According to the results of the system energy, among the equipment of the P100 pump
system and the HX1 heat exchanger, it has the lowest and the highest energy consumption,
respectively. 2.09 and 22669.11 kW. Also, the exergy analysis shows that the highest amount of
exergy of currents with 367092 kW is related to the input flow of the tank and the highest exergy
destruction of the equipment is 15563 kW related to the solar collector. This exergy destruction for the
solar collector with temperature changes throughout the year with the lowest destruction in July at the
rate of 14342 kW and the highest exergy destruction of 15678 kW is related to the month of June.
Among the rotating equipment, the most exergy destruction is related to the k101 compressor of the
water heat transfer cycle.

Key words: solar energy, Solar energy, solar collector, Thermodynamic analysis, high temperature
heat pump.

*corresponding author: mmhrpuya@gmail.com

Cite this article as: Habib Shoeibi, Mehdi Mehrpooya, Ehsanolah Assaerh, Mohsen lIzadi, Fathollah Pourfayaz..
Numerical analysis of energy and exergy of high temperature heat pump system with solar collector. Journal of
Energy Conversion, 2022, 9(3), 63-81. DOR: 20.1001.1.20089813.1401.9.3.4.9

A



https://dorl.net/dor/20.1001.1.20089813.1401.9.3.4.9
https://dor.isc.ac/dor/20.1001.1.20089813.1401.9.3.4.9
https://jeed.dezful.iau.ir/article-1-409-fa.html
http://www.tcpdf.org

