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A Comparison of the ASHRAE Simplified Energy Analysis
Procedure with the HASP/ACLD Results

& F TrE® @|E EMC Kk B
D. C. Kim, J.H.Choi, Y. S. Won

ABSTRACT

The ASHRAE Simplified Energy Analysis Procedure using the Modified Bin Method (SEAP)
is compared with the hourly calculation program, HASP/ACLD.

The HASP/ACLD model office building with VAV system in Seoul is used as the basis for
comparison. And the parameters considered are glass to wall area ratio and internal heat gains.

The results show that SEAP predictions of annual energy use agree with HASP/ACLD
predictions within 5% deviation. But there is a large difference in cooling and heating energy as
glass to wall area ratio is varied. The SEAP cooling energy is 65-85% and the heating energy is
104-160% of the HASP/ACLD results.

This is probably due to the solar heat gain data. the data related to the SEAP must be

developed prior to use it. ®
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Table 1. Overall heat transfer coefficient and area of each. parts of space
. Zone Area (m®)
Parts U(Wmt-©) Remark
East/ West | North/South
Outside wall 0. 663 51. 4 85. 7 dark color K=10
Beam wall 0. 675 39 6 66. 0
Window 5 230 42. 2 70. 3 No. 72
Inside wall 3189 26. 0 46. 8 SC =054
Partition 3. 196 20. 8 41. 6
Ceiling / Floor 0. 649 180. 0 324. 0
Beam (300 X 700) - 54 0(m)| 102 0(m)
(2) ABF ANEA A 0.15e/ m?; &Y 628W/l, g
@ 97lel AAxA W 55.8 W/l A A & -5 24 80 %
7 ATeE LT, 71X 2587, vl FzAl 0%
AZFeE244T, 428040 @ FAEAT
FA AT E—-19T, FH2x—- 11T, Hal: 08:00-19:00. 2291 : 08:00-13:00
AF2E 05T, ¥2&059 ® 371 1d/s-m’
@ HA = FuEs7l 0254 /s o
537 :Zijl%E. 255 c 3 5 % 55 % 32 HAER
S ATeE 2307, A EE 0%
T4z AFer 20T, YEFEH Y% T o8 o] g kel AAbd )
@ Ay wdz 2 ~AF T o
=1 W/ m'AR-& - F A 80 9%, ¥ E @ Ao AFEsbA abdel 2lsl 7t gl A
Al 10 % g Eg Patet g Fak ) Aol Bahi 2
7171 0 10W/m® 5 AME-8 —F 4] 1009%, Hl =
#24 0% @ 2% dldlele e Zb 2w e
Table 2. Desing Load Estimating
Cooling Load Summary
Park Peak Zone Out side Time Month
Sensible | Latent TEMP TEMP HUMID
QZS QZL
(W) (W) (c (C) (g/kgd
Zone 15. 214
Total 107, 230
Block 77. 390 15,126 25.5 3L 1 19.2 15: 00 July

Heating Load Summary

Zone Heat Loss
(cH

Zone Temp

©

Qutside Temp
(T

Total 61, 410

22.0

-11.9
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Table 3. Annual Hour of Occurance
} TIME PERIOD GROUP ABSOLUTE |FREQUENCY rm]
BIN | TEMP
( (TEMPC 5% 9z io-ie 1720 2124 TOTAL | HUMIDITY |ocouptep |PNOCCUP
‘ 3B B 0 0 0 5 10 5 | 001% 43 [ 0.0
Do [2c3u8| 0o 0o 2 8 0 0 3 | 0073 1l | 00
bor lesce8s)| 4 3 100 157 12l M 40 | 0015 %98 | 0.0
24 26 25.5) [ 113 106 149 206 1% 150 916 | 0.0142 407.8 ; 0.0
21 ' 23(225) 1157 146 185 149 178 195 1010 0.0123 970 | 0.0
18 ! 200 195) {23 186 154 125 130 180 978 0.0100 3%5.3 | 0.0
15 L 17C165) 1 12 123 102 119 107 106 669 00073 | 2604 0.0
12, 14C135) 12 88 9% 78 120 124 g7 ’ 0.0060 | 231 | 0.0
S8 108 133 121 05 90 81 128 g8 | 00051 268 | 4312
6 . 8 7.5) |12 135 88 102 93 103 647 | 0.0043 230. 7 ] 416.3
C3 0 5C 45) | 97 113 106 137 111 80 pad ’ 0. 0031 2773 366.7
L0, 2 LS00 13 127 117 ML 13l 720 ; 0.0025 | 2942 | 4258
-3 - 1-15) W 6 80 45 75 89 446 0.0020 | 1%6.2 ] 289.8
-6 '=4(-45)] 117 139 8% 32 51 93 517 0.0017 1540 | 3630
|-9 [-7C-75)| 62 67 3716 2 48 95 0. 0013 8.0 1821
[-12 -10¢-105) | 30 54 20 2 717 1 0. 0012 ’ M0 | 96.0
I -15 }—13(—13_5) LIO 12 5 0 0 2 29 | 00011 6.9 f 22.1
| 1
Table 4. Diversified Load Profile Summary
Wen? (2) el olsh vhaRate] 74k
TEMPER- | T Tie | Tu T Table 3 & A&l A7k vl 71gulol 8! of
ATURE usc | 55cCc| 05T |—135T A AAREE 7F wle] E27F Lxo) thEk MO
Occupied w9} g FA e Al vl Egola,  FHO
Senside/QZS | 68.873 |51.129 |21.55 | -25.764 o1 sl A Aol AR 7] 2 Aol 195
| Latent, QZL | 83589 | 83589 | 83589 | 8 3589 '
: | - 2] o] ]zs]— zl\:H Q Aol & LAL" 2 =il 1_{1 2] 2]
H Unoccupied - - 8. 7330 -45. 978 = A =
Sersible AR AT D AN P YA
Latent - - 0 oh A et AFs Fakel A T
In Equation Form: ofa{ 71] AbsL eh N-shi= Table 4 9 2t
Occupied ) HVAC A =l 31} Sz A7) 7] 9] &
| QZS=19716 To + 0.85311 o
| QZL =8 3589 . o) ey 2} o =
5 0 T J O E A A -
Unoccupied Table 52l 48 deolyel 233 HA
QZS =1.9716 To — 11.260 (2 279 To—15.20D% ! of whit HVAC Alx=slel A del o 3
QZL=0 shel vbEw A ekel gl §4S Table6 3l
| Note i J* -+ Infiltration Loadjlncluded 7T}
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Table 5. The Operating Charcteristics of the
VAV System

Block Semsible -Cooling Load T7385W
Block Latent Cooling Load 15126 W
Block Heating Load 6140W
Return Air Heat Gain 0c
Supply Air Temp. Difference 11.2°¢
Supply Air Fan Temp. Rise LIC
Supply Duct Heat Gain 0.5C
Qutside Air Volume 1.04 /s -m’
Fan Total Pressure 77. 0mmAg

Fan Efficiency 0.55

Nominal Fuli Load Power 0. 257V 7kW
Ratio of Chiller i
Chiller Water Pump Power 0. 018 kW/kW
Ratio

Cooling Tower Fan Power 0.013kW/kW
Ratio

Hot Water Pump Power Ratio 0.006cW/kW

Boiler Efficiency 0.80 P
Tabie 6. Plant Sizing for VAV System
Components Code | Unit Capacity
Chiller CHCAP | W/m® 143. 40
Boiler BCAP " 105. 20
Fan FANCAP 7 5. 8930
Chiller pump CPCAP /"t ! 2 5818
Cooling tower |CTCAP no 18646
Boiler pump BPCAP " 0. 63090
Air flow-rate |VSA bls/m® | 5. 5637
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