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Abstract

This paper introduces a study of management for hot water
production system, which combination of photovoltaic system and waste
heat from aqir-conditioning system. The objectives were to study a
method for developing an electricity-and hot-water producing system,
combined with air-conditioning system in order to use with buildings or
factories, and to study a method for manage energy consumption for
the building, by using a combination of electricity from solar cell, and
hot-water production, and also to study a feasibility of the hot water
production system that combines solar energy with air-conditioning
system, an adsorption chiller, and a heat exchanger.

The results showed that this system has high investment costs, and
thus unsuitable for investment by private sector. Calculating from 20
years of equipment lifespan and Internal Rate of Return at 8.05%, will
provide a 25 years payback period. However, considering efficiency
and environment, this system is worth an investment because it creafes
no pollution, harmless to atmosphere, and ufilizes solar power. This
system is suitable for public organizations which have high demands of

hot water, electricity, and air-conditioning system such as hospitals.

Keywords : Trigeneration system, Heating, Absorption chiller
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AT 1. dayaTTULMALNAI

INPUT QUTPUT

MONTH PVT HRS ADS COOLING FCU

kW-h KW-h kW-h kW-h KW-h
8-Jan 5363.85 | 2234758 | 1591013 | 5,149.06 8,265.95
8-Feb 509636 | 2216738 | 1650955 | 5377.40 8,686.56
8-Mar 4,504.04 | 2142132 | 17,09881 | 5569.33 9,040.12
8-Apr 5072.87 | 1935327 | 1771856 | 5.433.65 8,792.63
8-May 5353.04 | 19737.63 | 1642319 | 534894 8,629.26
8-Jun 497623 | 2180848 | 1685092 | 548527 8,878.58
8-Jul 497873 | 2182278 | 16,853.96 | 5382.03 8,898.70
8-Aug 500085 | 2225897 | 1777748 | 544556 8,222.06
Sep-08 | 4.68579 | 24,060.39 | 14.831.16 | 5502.15 8,304.96
8-Oct 433547 | 2414483 | 14,697.05 | 5.446.89 7,588.70
8-Nov 4,543.53 | 21,352.06 | 1508312 | 557826 8,447.00
8-Dec 453453 | 2294175 | 1545091 | 5363.50 8,676.81

TOTAL | 5845429 | 26342544 | 195204.84 | 65,082.04 | 102,431.33

LAYINAAAINITNTILINLAIUAAINLAILITNUDIT LU agjﬁﬁl,ﬂa?(wﬁuﬁimﬂmmmﬁﬁrmifm

P a aQ v o QI
1. uwndsr@nsn ez lananimsen 2

M 2. deyaszuunaunaniiu (%)

INPUT OouUTPUT
MONTH PYT HRS COOLING FCU LOSS
% 0 % 0 9 (1] . 0 . 0
8-Jan 19.36 80.64 32.36 51.95 15.68
8-Feb 18.69 81.31 32.57 52.62 14.81
8-Mar 17.37 82.63 32.57 52.87 14.56
8-Apr 20.77 79.23 30.67 49.62 19.71
8-May 21.33 78.67 32.57 52.54 14.89
8-Jun 18.58 81.42 32,55 52.69 14.76
8-Jul 18.58 81.42 31.93 52.8 15.27
8-Aug 18.37 81.63 30.63 46.25 23.12
8-Sep 16.3 83.7 37.1 56 6.9
8-Oct 15.22 84.78 37.06 51.63 11.3
8-Nov 17.55 82.45 36.98 56 7.01
8-Dec 16.5 83.5 34.71 56.16 9.13
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QI <3| a q: v s a o« | = dl
AINATNN 3. TUTTUUHAAUNTAUNSNIULANANNALINENALWNIAET  TINANNT

NAaINaNulAaIN DATA LOGGER A4l

AN919N 3. %’agammumummﬁmé

Tic Toc Flow rate Pc Energy HotEnergy
Month - e
°C °C m3/hr hr M.J kW-h
Jan-08 53.62 63.57 3.65 127.2 19,309.87 5,363.85
Feb-08 54.21 64.14 3.65 121.1 18,346.89 5,096.36
Mar-08 56.35 65.78 3.65 112.7 16,214.54 4,504.04
Apr-08 57.98 67.68 3.65 123.4 18,262.32 5,072.87
May-08 55.89 66.11 3.65 123.59 19,270.96 5,353.04
| June-08 55.53 65.35 3.65 119.57 17,914.42 4,976.23
July-08 55.53 65.35 3.65 119.63 17,923.41 4,978.73
| Aug-08 52.32 63.18 3.65 108.85 18,035.47 5,009.85
| Sep-08 53.87 63.97 3.65 109.47 16,868.86 4,685.79
QOct-08 53.62 62.31 3.65 117.72 15,607.71 4,335.47
Nov-08 54.01 63.89 3.65 108.51 16,356.71 4,543.53
Dec-08 53.77 63.75 3.65 107.21 16,324.32 4,534.53
Average 54.73 64.59 3.65 1,398.95 | 210,449.67 158,440.46

N A Y & =
NRANTUN mmammma‘aumaammﬂ

kWh/year @1u130v1tAanaunisi 1

NP 4 Tuszundeinfoud
mammmaaﬂ 64.59 'C uaz i 54.73 °C iﬂj@ﬂﬂ@mLLaﬂLﬂaﬂummaauwammiau
990 3) tARATIA LTI mnmqmaumaawwmmeﬂ?ummﬁ
AnfluAnasuanuieusin 210.449.67  auialne Fananiannaasiaiulgann
MJ/year Mgaandumnasulnin 5845430  DATA LOGGER Fai
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Month Tis Tos Flow rate | Phrs1-3 Energy Hot Energy
°C °C m3/hr hr. MJ kW-h
Jan-08 58.19 63.25 18.6 204.5 80,451.30 22,347.58
Feb-08 59.18 64.11 18.6 208.2 79,802.57 22,167.38
Mar-08 61.07 65.8 18.6 209.7 77,116.76 21,421.32
Apr-08 62.83 67.17 18.6 206.48 69,671.79 19,353.27
May-08 61 65.25 18.6 215.04 71,055.45 19,737.63
June-08 60.44 65.17 18.6 213.49 78,510.53 21,808.48
July-08 60.44 65.17 18.6 213.63 78,562.01 21,822.78
Aug-08 57.75 62.48 18.6 217.9 80,132.30 22,258.97
Sep-08 58.92 64.16 18.6 212.69 86,649.80 24,069.39
QOct-08 57.97 63.26 18.6 211.34 86,921.38 24,144.83
Nov-08 58.95 63.52 18.6 216.34 76,867.41 21,352.06
Dec-08 58.76 63.78 18.6 211.61 82,590.32 22,941.75
Average 59.63 64.43 18.6 2,540.92 | 948,246.95 | 263,425.45

NR1TUIALRREUDIUN T UNNY
Lm?mu,aﬂLﬂﬁﬂumm%aulﬂmaﬂ'wﬁm

maammﬂmmmmaﬂﬂ 64.43 'C uaz L"]J’W]

59.63°C M’]‘;"Ni‘ﬂ‘lﬂ 4 tnAnaansetl unld
mmmmmmmmmﬂumwaqmumwmau

§11948,24 MJ/year nFanwasanulniln

AT 5. dayaraunsadinindy

263,425.75 kWh/year @10130%11AA1N
Aune i 2.
N9 5 1fluszuunAntinfa
LUURANHATY TanannInaandRenulEain
DATA LOGGER #ai)

Month liad Toad Flow rate Phad Energy Hot Energy
°C °C m3/hr hr M. kW-h |

Jan 63.25 58.25 17.5 156.6 57,276.45 15,910.13
Feb 64.11 59.11 17.5 162.5 59,434.38 16,509.55
Mar 65.2 60.2 17.5 168.3 61,555.73 17,098.81
Apr 66.17 61.17 17.5 174.4 63,786.80 17,718.56
May 64.25 59.25 17.5 161.65 59,123.49 16,423.19
June 65.17 60.17 17.5 165.86 60,663.30 16,850.92
July 65.17 60.17 17.5 165.89 60,674.27 16,853.96
Aug 65.09 60.09 17.5 174.98 63,998.94 17,777.48
Sep 64.16 59.16 17.5 145.98 53,392.19 14,831.16
Oct 63.26 58.26 17.5 144.66 52,909.40 14,397.05
Nov 63.02 58.02 17.5 148.46 54,299.25 15,083.12
Dec 64.38 59.38 17.5 152.08 55,623.26 15,450.91
Average 64.44 59.44 17.5 1,921.36 | 702,737.42 | 195,204.84
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AN 195,204.84 kWh/year Tpg@nunsnmn
1Fannaunied 3,

ANANINT 6 NFUAAINATBIZLIL
\PR0IARUIEUFCY) TanananAaadiiany
%910 DATA LOGGER @il

a v I &
MNTINN 6. mﬂgammmammamau

Tif Tof Flow Pfcu Energy Hot Energy
Month
°C °C m3/hr hr. MJ kW-h
Jan-08 18.99 13.99 10.5 135.6 29,757.42 8,265.95
Feb-08 19.82 14.82 10.5 142.5 31,271.63 8,686.56
Mar-08 17.09 12.09 10.5 148.3 32,544.44 9,040.12
| Apr-08 | 1742 | 12142 | 105 | 14424 | 31,653.47 | 8,792.63 |
May-08 17.25 12.25 10.5 141.56 31,065.34 8,629.26
June-08 18.11 13.11 10.5 145.65 31,962.89 8,878.58
July-08 18.11 13.11 10.5 145.98 32,035.31 8,898.70
Aug-08 19.89 14.89 10.5 134.88 29,599.42 8,222.06
Sep-08 19.51 14.51 10.5 136.24 29,897.87 8,304.96
Oct-08 18.29 13.29 10.5 124.49 27,319.33 7,588.70
Nov-08 19.25 14.25 10.5 138.57 30,409.19 8,447.00
Dec-08 19.66 14.66 10.5 142.34 31,236.51 8,676.81
Average 18.59 13.59 10.5 1,680.35 368,752.81 | 102,431.34

ﬁmamwmLagmmﬁﬁﬁmmﬁméq
auLiu _( FANCOIL UNIT ) maammﬂm
ammmmmumw 18.59°C UAZAONT13.59°C
19197 6 TaeniAnadeaetiun 1A
FeaunanAmTuATNE U 368,752.81
MJ/year M3anadaulndn 102,431.34
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M
Tict Toct Flow Pct Energy Hot Energy
Month - -
°C °C m3/hr hr. MJ kW-h
Jan-08 31.21 36.21 5.7 155.6 18,536.63 5,149.06
Feb-08 32.1 3741 5.7 162.5 19,358.63 5,377.40
Mar-08 32.7 37.7 5.7 168.3 20,049.58 5,569.33
Apr-08 31.12 36.12 5.7 164.2 19,561.15 5,433.65
May-08 30.2 35.2 5.7 161.64 19,256.17 5,348.94
June-08 31.5 36.5 5.7 165.76 19,746.99 5,485.27
| July-08 31.5 36.5 5.7 162.64 19,375.30 5,382.03
Aug-08 31.7 36.7 5.7 164.56 19,604.03 5,445.56
Sep-08 32.6 37.6 5.7 166.27 19.807.75 5,502.15
Oct-08 304 354 5.7 164.6 19,608.80 5,446.89
Nov-08 31.8 36.8 5.7 168.57 20,081.74 5,578.26
Dec-08 31.9 36.9 5.7 162.08 19,308.59 5,363.50
Average 31.56 36.56 5.70 1,966.72 234,295.35 | 65,082.04
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