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Abstract

This research project, concerning with energy saving in building, had been originated
since February 2007 from the National Cancer Institute (NCI), the policy on developing the proper
physical surroundings environments, co-operated with the Faculty of Architecture, Kasem Bundit University.

NCI - IT Library, as case study, on the second floor of Santhanakarn building, total area
about 278.4 square-meters, 8.70 meters width, 32 meters length, and 3 meters in height.

The Objectives, mainly, showed the energy saving knowledge in government building,
including the study of influence of fenestrations which had more than 50% of envelope area, and
also had been fixed on the critical heat position.

The Processes began with collecting data, the hourly temperatures before and after
installation the shading device at the case study area, also inside-outside temperature and shading
devices’ temperatures on south-west, south-east, which conducted to analyze the Cooling Load
Theory and 1992’s the Energy Conservation Regulation

1. Comparison the portion of air conditioning service area per ton refrigeration, between
the general standard data of air conditioning as 27 M?/ Ton Refrigeration (TOR),and the present using
of case study area as 10.3127 M?/ TOR, could be concluded that the case study area used 2.62 times
more higher than standard data.

2. Studies, the maximum and minimum ranges of case study area, before installation
shading device as 24.9 - 26.2 °C, showed wider than the ranges after installation the shading device as
24.2 - 24.9 °C , especially in the afternoon, which caused from the solar radiation transfer to the
facing fenestrations, directly, without obstructers.

The temperature ranges, have been shown above, could be shown the better in efficacious
air conditioning system to maintain the required temperature level after installation the shading devices.

3. By studies the Overall Thermal Transfer Value (OTTV) difference, between before
and after installation the shading device, as 142.04 Watt/M®and 53.41 Watt/M? showed
decreasingly 88.63 Watt/M” or 62.4 in percentage.

In spite of the last Overall Thermal Transfer Value (OTTV) was improved, by installation
the shading device, the result still indicated value higher than the legally limited Overall Thermal
Transfer Value (OTTV) from the 1992’s Energy Conservation Regulation, be noteworthy not over
than 45 Watt/M?, as shown.

4. By studies about the cooling load theory, caused from external load and internal load,
could be indicated 2 conclusions; the size setting of air- conditioning and monthly expense for electrical bill.

Firstly result, after installation the shading device, the totally ton refrigeration (TOR)

of air conditioning size setting reduced from 26.14 to 17.84 as 31.73 % in average.

O U 1 auUR 2 nsnAU - suoIAU 2552
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Secondary, the reducing of the monthly energy expense had been shown from 42,458.29 baht
to 28,984.38 baht, as 13,473.91 baht in saving. (Remark: 22 working days, 7 hours per day
and the electrical unit price 3 baht.

The final conclusion indicated how significance of the fenestration orientation for tropical
climate. However the limited of the site area, the National Cancer Institute solved the problems by using
the shading devices, to resist the heat from the solar radiation. Consideration about the cost of shading

device investment was about 220,000 baht, so the pay back period would be about 16.33 months or

1.36 years.

In spite of the figuring of the shading device would not combine all consumer requirements,

but the result of using these device may be approachable to develop new trends of the shading device,

under the theme of comfort zone and energy saving in building, in the near future.

Key word:

Air Conditioning
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MIWN 2 W mmmﬁmhaLammadqmmﬂﬁLiﬁsmLﬁﬂm:ijqmﬁgﬁmﬂlu AMERANRAY Naazinaniduale

Time 2 November 2006 — 20 February — 17 March - 11 April 17 April - 15 May
18 February 2007 13 March 2007 2007 ‘ 2007
I1 O1 I O1 I1 O1 I+ O1
8.00 257 28 25.0 277 253 29.9 253 28.2
9.00 25.1 28.4 244 284 251 29.7 25.2 28.8
10.00 25.0 29.8 246 20.7 25.3 31.7 24.9 30.2
11.00 252 30.6 249 30.2 253 32 248 30.8
12.00 25.4 312 251 321 257 347 25.0 32.0
13.00 26.3 31.8 253 333 26.0 37.2 25.3 33.2
14.00 26.6 330 | 258 34.3 26.3 38.3 25.6 35.0
15.00 26.7 32.7 258 33.7 26.3 37.3 26.0 354
16.00 26.2 323 259 329 26.3 34.7 25.6 33.1
17.00 26.2 317 257 31.8 257 334 259 314
Facing swW ; sw sw sW
11 - Inside Temperature in the library room
(1 - outside Temperature of the fenestration of the library room
4. ﬁ'nﬁmmamé'?aqﬂnszﬁﬁuuﬂﬂmwan NNITATUD mﬁuﬁqﬂmzﬁﬁa WAANIIAIU
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Time 10 - 20 October 2008 24 October — 13 14 - 20 November 2008 21 — 28 November 2008 1 - 9 December 2008
November 2008

Io | 81|82 | O2|I2|st |82 |02z |81 |8 0212|658 |8 |02|1IL]|s |80
8.00 240 | 255 | 28.0 | 278 | 243 | 258 | 280 | 27.0 | 243 | 263 | 27.0 | 270 | 245 | 260 | 278 | 273 | 240 | 265 | 280 | 260
9.00 250 | 268 | 298 | 288 | 245 | 265 | 290 | 280 | 245 | 268 | 28.0 | 283 | 243 | 265 | 288 | 283 | 240 | 270 | 293 | 27.8
10.00 243 | 275 | 315 303 | 245 270 | 305 | 300 | 245 | 275 | 293 | 288 | 240 | 273 | 295 | 203 | 240 | 273 | 303 | 280
11.00 243 | 278 | 338 | 313 | 240 | 278 | 315 | 300 | 245 | 275 | 305 | 300 | 24.0 | 27.8 | 305 | 30.5 | 243 | 275 | 313 | 290
12.00 243 | 28.0 | 330 | 318 | 248 | 280 | 325 | 308 | 245 | 280 | 318 | 313 | 240 | 288 | 318 | 313 | 243 | 283 | 325 | 303
13.00 245 | 295 | 320 | 33.0 | 245 | 295 | 308 | 325 | 245 | 285 | 31.0 | 325 | 243 | 298 | 325 | 335 | 243 | 295 | 305 | 315
14.00 243 | 323 | 293 | 373 | 243 | 318 | 298 | 345 | 243 | 308 | 295 | 365 | 245 | 31.3 | 293 | 363 | 245 | 31.0 | 28.0 | 33.0
15.00 250 | 340 | 278 | 37.3 | 243 | 333 | 283 | 37.3 | 248 | 333 | 285 | 358 | 248 | 340 | 278 | 37.8 | 248 | 325 | 26.8 | 345
16.00 248 | 315 | 273 | 335 | 248 { 313 | 275 | 338 | 250 | 315 | 278 | 338 | 248 | 323 | 270 | 353 | 250 | 30.8 | 265 | 330
17.00 248 | 293 | 265 | 31.8 | 248 | 293 | 263 | 313 | 250 | 2900 | 263 | 315 | 248 | 298 | 263 | 31.8 | 250 | 29.0 | 255 | 303
swW

= acing sw se SW sw se sw SW se sw swW se SW SW se

12 - Inside Temperature in the Library Room after Installation of Shading Device
S1 — Shading Device Temperature on South-west
S$2 — Shading Device Temperature on South-east

2 - Outside Temperature of the Fenestration of the Library Room on South-west after Installation of Shading Device
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6.2 MINATILAHAUITTRIANIINAIN

6.2.1 @MITUNANNUTDUIIN
289871017 (Overall Thermal Transfer Value; OTTV)
mnualaon)nanuauin¥wau w.a. 2535

WAENHNIENTII W.A. 2552 §198901319N 4

218 1sUMdnendaAsuAsunsdlscy ( wdnenAm asiiainAlulag)

I @INITEIWITHAINAARY TN RN ANV UG
WNVAINRIABUDNUARZATWIINAK  (Weight
Average) %38 IBUDINTHATBUNLARZABIINNK

! Aa o
Y3 WA TNINIUILa M@

Fl. 1 1 v @ 1 v 1
AN 4 1L AU THUNEUM TN SINANUTaUTINYDID A TH IR BUENLARZ A (OTTVi) NaWLaS

Mﬁqaﬂﬁaqﬂﬂsﬂﬁum

Factors Before installation the shading device After installation the shading device
South -west South -east North -east North -west South -west South -east North -east North -west
Uw 3.2573 3.2573
wiM°c
1-WWR 1- (66.52/96) | 1-(13.44/26.1) 1-(54.48/96) | 1-(0/26.1) 1-(56.52/96) | 1-(13.44/26.1) 1-(54.48/96) 1-0
= 1-0.589 = 1-0.515 = 1-0.5675 = 1-0.589 1-0.515 =0.485 1-0.5675
=041 =0.485 =0.4325 =041 =0.4325
TDeq 12 12 12 12 1 11 11 1
(Uw) 16.065 18.957 16.905 14.726 17.378 15.497
(1-WWR) (TDeq)
Uf 5.8928 5.8928
WWR 0589 | 0515 | 05675 0 0589 | 0515 | 05675 0
AT 35.2-24=11.2 31.4-24=7 4
unwwRiAT) | 38874 | ssse0 | a7ass 0 25684 | 22451 | 24741 0
SC 0.94 x 1 0.94 x0.15 = 0.141
WWR 0.589 0.515 0.5675 0 0.589 0.515 0.5675 0
SF 160x1.13 160 x1.17 160x0.87 160x0.84 160x 1.13 160x1.17 160x0.87 160x0.84
=180.8 =187.2 =139.2 =134.4 =180.8 =187.2 =139.2 =1344
(SC)H(WWR)(SF) 100.102 90.624 74.256 0 15.015 13.594 11.138 0
OTTVi 155.041 143.571 128.616 . 55425 53.429 51.382
Wall Area (m’) 9 26.1 96 26.1 96 26.1 96 26.1
218.1 218.1
oTTV Wattlm2 (14883.936+3747.2031+12347.136)/218.1 (5320.8+1394.4969+4932.672)/218.1
= 30€78.275 /218.1 =11647.969 / 218.1
= 142,04 = 53.407

6.2.2 avszaduTeauluiaias
U3uan@ (Cooling Load) Namfn1szainuian
luiaSasUsuennia [7,8] MAaantaduni

andwaunasanNSaundieuen waznoluanans

UA 1 auun 2 nsnMAu - suoA 2552
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A ~ A o o o \ o a < & a
MIWN 5 U aIMmIUITBUNYUATITAMNIaUVBILATIUTUaINA ﬂauLLammmmqﬂmmﬂmm@

Cooling Load Factors Before After Percentage of
. Instailation installation deéreasing
the shading the shading | cooling load
‘ - device (Watts} | device (Watts) | (Before & After)
Qi Solar Heat Gain thrdugh Fenastration 18,225.17 5,133.10 71.84% k
Q2 Solar Heat Gain through Skylight on the Roof s k
Q3 k Tl;ansmission Heat Gain :through Opéque Wall “6,:5‘60.9873 6,550.5941 ! ‘1,.‘66%
Q4 | Transmission Heat Gain through Opaque Roof - -
Q5 Transmission Heat G‘a,in; thro}jgh Partition 425078
’QS fransmiséion' H‘ea@ Gain th‘m‘ugh Ceilingj 5,345.837
a7 | Trarsmission Heat Gain thioagh Flaor 18,553,339
Q8 | Inté}nai Heat Gain from Occh&pants 1,050
i _{ Bensible Heat Load from Occupants of Conditioned Space)
Q8 7 internal Heat Gain from Océupants ({Latent Heat Load from 825
: ~Occupants of Conditioned Space)
Qe ’Ih‘temai Heat Gain from Lights 5,883.2
! {Sensible Heat Gain from Lighting)
1 at : Internal Héai Gaih from Electrical Appiiances 10,645
{Sensibie‘ Heat Load from E!Eéctrical Equipments)
Q1iz internal Heat Gain from Electrical Equipment -
(Sensible Heat Load from Electrical Motor) :
Q13 | Sensible Heat Load due to Fresh Air Taken in k 1,496.9525 : 1;0,0537838 10.55%
- Qt4 | Latent Heat Load due o Fresh Air Taken in 4,;‘656.925'1" 2,367.8393 49.15%
| @15 | Sensible Heat Load due to Infilration 4291304 2,882.995 32.82%
Q16 | Latent Heat Load due to Infiliration 18,()(')6.‘7794 9,155.6454 ‘49‘15%
Q7 Storage Heat Load of a room Intermittently Air Conditioned 5,835.4923 2,913.338 50.08%
Total Wattageé of Cooling Load 91,901.0652 62,736.7496 29,164.3’155
(31.73%)
Ton Refrigeration 26138 17.8434 8.295
Total Kilo - Wattage per month (154 hoursimonth) 14,152.764 9,661.459 4,491.305
Total electrical bill { 3.0 baht per unit ) \ ‘42,,4‘58.29 28,984.38 13,473.91

NANELNG | TUIATDIUANNLEY IINNY NauINTaILTanmanuTaunInue x 3.413 (BTU)/12,000
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A1319N 6 L 96N ;ﬂs:é’uqmﬁnﬁ ¢ WARUANTIUTININTTINNB

Time Range
8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00

1 I 01 I 01 I O1 I O1 It O1 It 01 It O1 T O1 I O1 It O1

n 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36

fn 912 | 1024 | 899 | 1038 | 898 | 1002 | 902 | 1112 | 911 | 1170 | 927 | 1220 | 938 | 1266 | 943 | 1252 | 936 | 1197 | 931 | 1155
Mean | 253 | 284 | 250 | 288 | 243 | 303 | 251 | 309 | 253 | 325 | 258 | 339 | 261 | 352 | 262 | 348 | 26 | 333 | 259 | 321
A°c 3.4 38 5.4 5.8 72 8.1 9.1 8.6 7.3 6.2

2 I2 02 I2 02 I2 O2 | 2 | O2 I2 02 I 02 I2 02 I2 02 2| O2 ) I2 | O2

n 20 20 20 20 2 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20

fn 484 | 539 | 489 | 564 | 485 | 586 | 484 | 603 | 487 | 621 | 488 | 652 | 487 | 710 | 494 | 730 | 497 | 677 | 497 | 626
Mean | 242 | 270 | 245 | 282 | 243 | 203 | 242 | 302 | 244 | 311 | 244 | 326 | 244 | 355 | 247 | 365 | 249 | 338 | 249 | 313
A°C 28 3.4 5.0 6.0 6.7 82 1.1 11.8 9.0 6.4

3 It I2 I I2 I1 L | In I2 I1 2| In I I 2 I | Ir | It I

n 36 20 36 20 36 20 36 20 36 20 36 20 36 20 36 20 36 20 36 20

fn 912 | 484 | 899 | 489 | 895 | 485 | 902 | 484 | 011 | 487 | 927 | 488 | 938 | 487 | 943 | 494 | 936 | 497 | 931 | 497
Mean | 253 | 242 | 250 | 245 | 243 | 243 | 251 | 242 | 253 | 244 | 258 | 244 | 261 | 244 | 262 | 247 | 26 | 249 | 259 | 249
Ac 11 05 0.6 0.9 0.9 14 1.7 15 1.1 1.0

4 O1 | 0201|0201 ] 0201t |O02]01t]|02]01t]02]01}|02|01|02]|01]02]|01] Oz

n 36 20 36 20 36 20 36 20 36 20 36 20 36 20 36 20 36 20 36 20

fn 1024 | 539 | 1038 | 564 | 1082 | 586 | 1112 | 603 | 1170 | 621 | 1220 | 652 | 1266 | 710 | 1252 | 730 | 1197 | 677 | 1155 | 626
Mean | 284 | 270 | 288 | 282 | 303 | 203 | 309 | 302 | 325 | 311 | 339 | 326 | 352 | 355 | 348 | 365 | 333 | 339 [ 321 | 313
A°c 1.4 0.6 1.0 07 1.4 14 0.3 17 0.6 0.8

5 s1 s2 st s2 st s2 s1 s2 st s2 s1 s2 s1 s2 | s1 s2 s1 s2 st s2

n 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20

fn 520 | 555 | 534 | 579 | 546 | 604 | 553 | 630 | 564 | €52 | 587 | 627 | 628 | 583 | 668 | 556 | 629 | 544 | 585 | 523
Mean | 260 | 278 | 267 | 290 | 273 | 302 | 27.7 | 315 | 282 | 326 | 29.4 | 31.4 | 314 | 202 | 334 | 278 | 315 | 272 | 293 | 262

A 1.8 -23 =29 -38 <44 .20 +22 +56 +43 +3.1

I1 - In-door Temp. before Installation of Shading Device

12 - In-door Temp. after Installation of ShadingDevice

O1 - out-door Temp. before Installaton of Shading Device O2 - out-door Temp. after installation of Shading Device

81 - Temp. of Shading Device on South West Fenestration S2 — Temp. of Shading Device on South East Fenestration
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(29,164.3156/1,000)
X22x7x3
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