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A Software Development of Energy Consumption
for HVAC System of Building
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ABSTRACTS

The objective of this study is to develop a practical software package to calculate annual
energy consumption of HVAC (Heating, Ventilating, and Air Conditioning) System in a building.
It can quickly estimate loads and energy consumption, and have a function of economic analysis
through the estimation of operating cost.

Techniques of save energy consumption used in a building are necessary from the stage of
design process to operation. The single most significant task is on HVAC Systems. Their installa-
tion costs, and related operating costs have enormous influence upon initial and maintenance
costs. HVAC designers and engineers now have a wide variety of software choices available, but
only a few of them have been developed in this country and no scurce program has been dis-
closed. _ )

Neither load culculation nor estimation of energy consumption is systematically made by
the domestic HVAC design firms. Even though computer software improved over the years
with a trend of large scale load calculation and system selection through simulaion, the utiliza-
tion of software nowadays does not make good progress due to the lack of working environ-
ment. Therefore, it is necessary to develop a practical software package with which load calcula-
tion can be made with ease and kind manner.

This study concerns the development of a software package which makes it possible to
design HVAC system and save energy consumption in operation. The algorithm used in this
program is a Modified Bin Method widely known zs a simplified energy analysis means.
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3.1 COP for Plant Equipment and Auxiliary Equipment Power Ratio
A A o= = COP T | ¢ % HZeH | ¥AEEd
528 (%) copP (%) (%)
Centrifugal Chiller 50 — 2 3
y Screw type Chiller 4.4 — 2 3
¥} | Absorption Chiller 0. 66 - 2 5
7} | Double Bundle Chiller 4.0 4.2 2 3
71 | Direct Expansion 2.1 - 0 3
(Water Cooled)
Wi 2od 9 80% — 1 —
7171 Furnace %% - — —

%) TrakLoad, Morgan System, 1985 pp.3-78.
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6.1 Comparison of Annual load (&9 : kWh)

g = 4ooF oy
KEES T/L vl & KEES T/L vl &
o) AL % &t 79,568 80,944 98 4,770 0
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29 7]7] 40,066 41,895 36 49,641 51,396 97
S 13,222 15.430 86 16,731 19,302 87
¢ A 29,696 20, 376 146 75,433 69,035 109
*T/L & TrakLoad 4.

* H] & (KEES/TrakLoad)XIOO%?J.
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E6.4 Comparison of Annual Energy Consumption
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(&9 : kWh)
P & A 9 F ¥ W ®
KEES |H |T/L |#® {¥&|KEES|T/L |¥&|KEES |T/L [I&
FHEA 23028 | 8| 20,682 111| 1325 1511 88| 21703 19171113
=ik 5765 2 144 0 0| 100 5765 144
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Z5717] 89,707 | 31 ) 93,291} 29| 96 40,066 41.895! 96| 49.641 51.396| 97
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g Al 289,135 (100 {318607[100 | 91{130,070{190.808! 68159.065|127,799{124
HE6.5 Predicted Annval Energy Consumption
Per Unit Area
(&9 : kWh/m?* year) 2) FA &) Ades
3) vigAlze dE¥FRE
Do TS 9 AZA e JBFE
(;:: \;:;/ 19;{ 288 | 256 11? R
6) FHFAse] dBFE
1) CAVY VAVE UHF F& é*]éféﬂ T A
B} 9] F%E FCUE AH8 29l
2) ¥ (CAV/VAV)X 100%% Z; 32’; :jifjjjiiﬁwm
1. ASE 0] TE oL K| A2 HE} 10) WAl QA e ECEIALAD
1D ¥%A 587 dALE
1.1 AH$Hetuy 12) @Al 557 Fdex
Aguiste] AR AR A A7 o B g 7] S
WA au o] 1 i zreA] wWalEls Aos 14) FEAE o)y ex
HEHE AR ser] Al skl 2 7.2 HukA| Q7] HRRE
Wk AR G PR PR
19l A D), 3 A (1718 o THAR 2 FAZF e AL wet
HA £3), BAUA(FF 2 Hedde 3 Giss
2T oA Qs ozt I:}-,r]tﬂZ_-]ﬁP o142 91 » C-Load : Hu¥ 453} (kW)
kWh/m? /year o] T}, o] &7 Aoy 2 * H-Load : ol 3873} (kW)
uwEsie s/ UeRe] Hms 4 Q% ° Heating Energy : 9¥87171(2x7)7] &
2 sigu, HodFEnsts g7 HAS A A9 28R (kWh/m? /year)

[e]

i

Aoy gyt wepal g grlslel &

gol 2455 o §3ol WapA Y oy
A7} W atsly] @ 2ol
Alestel] ohi oulA|4nl 2 Wste] ALg

A AxE uE 98w g
D WA 97l gEe =

* Cooling Energy : ¥ %717 (Bz7]7]
D9 £ A (kWh/m*/year)
Fan Energy : 9 (354 2 #8awd) 9
£ o9 A (kWh/m?/year)
ageA e EAE o]lF Al&de
RE ¥4 2o onE e

3

7]



76/

WHRA] Q| HaEE WHESel & 9%
oRE dxtaA ¥ TleA g 2ol 27
Fexsl 2°c =7he W mith @ uRse=
oF 44% Z7Vste A og UElgon] Wi
UAE oF 2%4 Fuiske Zo2 YEsth
Aol A E WA RTGE AT
dal MqAjs]l Asdte Ax 2¥T1S HY
F3 Uth

120

o‘.&‘. N{o

Loud or Energy

30 $Fenemeryy

20 T T ¥ T T
28 28 30 32 4 38 38

J2!7.1 Energy Consumption vs. Qutdoor
Average Temperature in Cooling

7.3 LHUAl 217 HER2E

A rlHFLE A Fao] 2 IF
< UAEH 9712% 2°C7F wolddl ue
Hu Pk oF 5.6% A E SUEkE A
2 Yyehges dir)sy duAiLzes oF
32% B=E F7heke A= uEhhth e
A e YAl ey =t watshe A
FEG &g HsE BT oy -8
CT~—18Ce] AstE HAFE ¥ T.2¢dXMe
#Hel opgxe] Wt YeluA] skt

50
P ow]
|5 0ad
= 70
5
3 - M\
3 i
SO‘L m
s-Emarey
40 4
30 Ervtrgy
20 T T T T
-8 -0 =12 —14 ~18 ~18
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Average Temperature in Heating
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8.1 Cooling and Heating loads
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+ +# | ASHRAE | Trakload{ KEES
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HHRs) 83,526 80.487 76,332




8.2 Annual Energy Consumption
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