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Thesis Title : Development and Finding Efficiency of Training Package for Program to
Calculate and Design Air — Conditioning System for Building and Residences.
Major Field : Electrical Technology
King Mongkut’s Institute of Technology North Bangkok
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Abstract
The main purpose of this research were to development and finding efficiency of training
package for program to calculate and design air — conditioning system for building and
residences.
The training package consists of an instructor’s manual, a user’s manual, a set of Power
Point presentations, and test sheets. A pilot course was organized by 14 persons. Once the sample
participants finished each lesson, they had to take the post-test. After they completed all lessons,
they have to take the final test with evaluation. The data was collected for further analytical
summary.
In conclusion, the result of this study showed that the efficiency of this training package
was 78.75 / 75.71 which was lower than 80/80. This Training Course must be developing before
use it again.

(Total 168 pages)

Keywords : Development and Finding Efficiency of Training Package.
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AEzanEUATE [ 5.0, x (0831 x (1962) =

AEzanEUYARzTLaan [
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BTUH
BTUH
BTUH
BTUH
BTUH

BTUH
BTUH
BTUH
BTUH
BTUH
BTUH
BTUH
BTUH

BTIUH
BTIUH

BTUH
BTUH
BTUH

BTUH
BTUH
BTUH
BTUH

BTUH
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DAIKIN COOLING LOAD CALCULATION

Project: Room : Date :
Time :
Indoor Design Condition ; 80 F°B 50 %PH Time :
Cutdoor Design Condition : 95 F°B
1:Glass
. ' CLTD{Btuly' m®)
700 | &00 | 900 ) 1200 ] 1500 [ 1600 ) 17:00 | 20:00 | 0:00
i 152 169 211 328 484 348 343 133 45 |x
5 111 192 284 g70 496 392 326 143 L
E 1275 (1,420 | 1,371 | 576 506 453 366 175 75 |x
W 160 195 252 389 | 1429|1606 (1,578 | 299 128 |x
ME 790 770 £25 378 3743 359 306 138 53 |«
R 114 143 198 a3 591 210 993 211 84 =
SE 819 | 1,083 1,207 | 814 17 473 403 159 20 |x
S 161 205 256 G623 | 1,385 1,336 (1,180 | 252 109 |x
Horizontal | 584 951 (1,297 | 1,934 [ 1685 | 1,404 | 1,046 | 345 151 |x
Irternsl 129 129 129 129 129 129 129 129 129 |
2 :Wall
o ' CLTD(Btuly' m®)
700 | &00 | 900 | 1200 | 15:00 [ 16:00 | 17:00 | 20:00 | 0:00
M 27 27 27 H 54 58 E7 85 A 3
s 36 il 27 40 2] 107 121 130 98 |x
E 38 40 54 121 147 147 143 134 98 =
W 58 49 45 40 23 a0 107 179 152 |=
ME 31 38 45 9 103 107 107 107 a0 |x
P 43 40 36 36 54 53 a0 95 121 =
SE 38 35 45 98 138 143 143 134 95 |x
S 24 45 40 36 72 94 121 1789 138 =
Horizontal 0 a g 42 94 59 24 78 35 |x
Irternsl 43 45 45 43 45 45 43 45 L=
3. Floor / Ceiling
Flaar
Mext to Earth 0x me= Btuh
Other 20 % m*= Ettuh
Ceiling
Lovwrer 20 x m== Btuh
Upper with Inzulation 94 mi= Btuh
Upper wvithout Insulation 315 x mi= Btuh
4. Human Body
People
Sleeping 250 x people = Btuh
Sentacd gquist 420 = peaple = Btuh
Standing 510 x people = Btuh
Walking, 3 kit 1,040 % peaple = Btuh
Orifice work 510 x people = Btuh
Inclustrial work 1,500 % peaple = Btuh
5. Light
Ligghd 472 x Wigtt = Btuh
6. Equipment
Electric Equipment 34 x Wyatt = Btuih
Cither Equipment 34 % Wystt = Btush
7. Infiltration or Ventilation
Outdoor air 165 x m*= Btuh
ar 1,400 % Mo = Btuh
Chooze the higher value = Btuh
Total = Btuh

MW 2-6 Calculation Form2

Btuh
Btut
Btuth
Btut
Btuth
Btuth
Btuh
Btuth
Btuh
Btush

Btuth
Btuth
Btuth
Btush
Btuh
Btut
Btuth
Btut
Btuth
Btuh
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1. Form_Heat Load(Common)-DACCS HKGS

2. Room spec

3. Overall Heat Transfer Coeff

4. Design Temp & Humid

5. Schedule

6. Others

7. Extension

8. Print

1. Form_Heat Load(Common)-DACCS HKGS

o8 Farm_teat Load{Commen) - DACCS IHGS CDEX
Fle Edr Wew Mep

Di=d] S|m 2|

| 1.Project fucline | 2.hoow baca 3. fum/Priem 4K

Traject Dutline

it |
Projuct nase Bangna Thani Toarsr E
finy Dangrok fucer Wall App'y Hevmal Concratse

Reardy MM

MNN 2-7 Form_ Heat Load(Common)-DACCS HKGS

2. Room spec

Room spec @
Floor F Oy ’17 System F !

No. F Room Name |l

Usage of Room

& Office ¢ Shop ¢ Hotel ¢ Hospital ¢ Factory ¢ Condominium ¢ Detached
Ventilation System Ceiling Board 380.0

O Natwal @ VentFan O ToslHestEsxc | | & Aval ( No | HoorArea o

CeilingHeight | 80 m
RoofiNan-Cond Ceiling Arealm2) |~ Non-Conditioned Flaor Area(m2) et

Equipments
Upper Room | 00 Eath Floor 00 -
Sensible Heat W
Flat Roof 0o Air Layer Exist | 0.0 SR

Inclined Roof | 380.0 Air Layer No 3800 Latent Heat 0
Glass 0o Pilotis 0o Heat Source Input

N ki S W | NE | SE | SW | NW [Shade

Outer Wall Length(m) 86 |86 |86 |86 |86 |86 |86 |86 |00
Window area on Outer Wall(m2) 360 | 360 (360 |360 |360 360 |360 |360 | 00
0.0

Inner Wall Length for Non-Cond. Space(m) 00 (00 |00 (0D (00 |00 |00

Change Std Data
Change Std Data | | ‘ | ‘ | |
OK Cancel
Input room name.

N 2-8 Room sp



3. Overall Heat Transfer Coeff

Overall Heat Transfer Coeff @
Roor Name |Showroom Outer Wall s’y [Moimal Concrete

Coelf Wall Type
(W/m2K) Wall Type:Help? |

Outer Wall [23 SL v
Inner Wall 23
Roof{with Celing Board) | 0.76 ST mivi
Rooi(without Celing Board] | 121 SLUT mjr
Ceilingjwith Board) ’W
Ceilinglwithout Board) i

116

Mezz Flooiwith &ir Layer)
Mezz Floot{without Al Layer]
Filotis 35

235
2
Eaith Floor 09
WK

Basement

Undergmd WallD> 2. 4m) Wim2K
Undergmd Earth Floor Wm2K

0K | Cancel | Initiel Value |

MNN 2-9 Overall Heat Transfer Coeff

4. Design Temp & Humid

Design Temp & Humid @
Fioom Name IShowroem

Temp in Summer 250 (CDB)
Hurmid in Sumener 500 (2RH)
Temp in Wirter 220 (cog)

Hurid in \Winter 50.0 (%RH)

0K I Cancel Initial ¥ alue

MNA 2-10 Design Temp & Humid



Schedule

5. Schedule

Foom Name | Showraan

Operating Time Zone

|8—Hrto|ﬁHr

Set Schedule

X

Fresh Air Intake

* m3/h person

Alr

Boom Hare 1Sh0wr00m

i~ Internal Heat Gain in Heating

Hor 10z 345678901
o [0 [0 [0 [0 [0 [0 [ fomfosfo
Persons lTlTlTlTlTlTlT 100 (100 {100 [100 100
cavonerts |00 0 [0 0| 0| 0 [10]100 19 10010
Hour 13 (14 (15 [16 [17 [18 [19 [20 [ 21 [22 [23 [24
Uoa [00io0 o s o oo 0 [0 [0 [0 [0 [0
Fersans ]_|_|_n 100 [100 [100 ]T'T]T[T’T’T
eauerans 1o e & [ [0 [ @ [0
ok | Cancel |InitiaIVaIue|
MNN 2-11 Schedule
6. Others
..Others

" m3h " corsideration ™ Mo consideration

Ttl Heat Exch Effcy EErsars Al e

Summer | 150 g person |10 % Lighting |— %
winter [ 200 3 person [10 % Eauprments | %

Infiltration

Summer | 000 Timesth
wwinter | 030 Times/h

- Lighting
* Wim2

Fluorescent Lamp

Incandescent Lamp

Safety Factor

o ]| R | Clear 2rmm =
Heating [1.10 Blind Type Mo -
Shading Factor; 0.89 OHTLC: BY97
" WRoom Hurmid Method ]without hurnidifier LJ
400 Wim2 Total heat load in heating iz not contaied LH.
0.a Wm2 Persons ]_1:1“1_ Underground '/all Depth '— m
Height attic | 0B m

0k | Cancel | Inital Value |

MNA 2-12 Others
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Extension

7. Extension

Raaom Mame ,W

IDetail Set Room Data. Momally no need to change.

(X

Perzonnel Heat Gain per Person

Sensible Heat | 56 ‘w/person

Glass Surface Ratio[without sash area)

Glass Area = TH Window Area = [0.95

Mext R oom Condation

Latent Heat | 76 ‘w/person

IUze for Solar heat gain through

Mext room temp diff iz calculated using below Factor.
[dt)=(0/D Temp-1/D Temp) * Temp Diff Coeff
M| E S | W | ME | 5B | 5W | MW Ceiling Floor

il Cosog [04 04 [04 (04 [0 (04 [04 (04 [04 (06
SFF Hesting (5.4 [04 [04 |04 [04 |04 |04 [04 |04 |04

Buoiler/Kitchenis  [No Nol Mo | Mo | Mo | Mo | Na | Mo Nol Nol

in Mext Room | | | | |
0k | Concel | ritial value |
v
S .
NN 2-13 Extension
Print
Output to =
1 =
' Printer " MicrosoftE keel Dk e e T Ly
Caver Frint A ange
WP [ o hieat [oad calculat I Cover
- — ™ Heat Load Sum up Table
CoMame| Siam Daikin Sales Co., Lid.
™ Systemn Heat Load Sum Table
Btk [ System Table
Date  |2004 vy |37 MM |E oD ¥ Input Room Data
¥ Giaph

Remarks

™ Signature

Header
[T Date ™ Project Name

Footer
™ Comments

—

[ With kealth W alue

b

Cooling/Heating ¢ Cooling © Healing

[™ Each Syster Heat Load
I Room Heat Load Sum Table

¥ Selected time for load calculation

Ao - Auo ¥

[Cooling] [Heating)

Page
' Page Numbering ¢ Without Page No

Start Page 1 JZI
[ Use Stip Sheet

Presview | Print | Cancel

9

2
MNAN

2-14 Print
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'
a

v Y
1. GUAUNMTINIEUDN A1 Heat Flux U9INTZINUINAIVOINITINULAS 91T

Y
A A

= [} U a
MUSumlsuINUNNITZn

1: Glass
Oir U*CLTO[Btuh! m”)
700 | 800 | 900 [12:00] 1500 16:00  17:00 [ 20:00 | 0:00
N 152 | 169 | 211 328 | 984 | 348 | 343 133 45 (= m== Btush
5 111 192 | 284 | 670 | 496 | 392 | 326 142 86 [ m- = Btush
E 12781420 1,371 | 576 | 506 366 175 75 = m== Btush
Wy 160 | 195 | 252 | 389 | 1,429 1.6[@ 1578 209 | 128 |x m- = Btush
HE 790 | FFO | 625 | 375 | 379 | 359 | 306 138 53 = m== Btush
My 114 | 145 198 [ 315 | 621 | 910 | 9893 | 211 84 (= m = Btush
SE 219 (10831207 | 814 | 517 403 159 80 (= m== Btush
Sy 161 | 205 | 256 | 653 | 1,385 w 1,160 252 | 109 |x m = Btush
Horizontal| 524 | 951 | 1,297 | 1834 1,625( 1 40-’-9 1046 345 | 151 |= m== Btush
Internal 129 | 128 128 129 | 128 128 129 128 | 129 (= m-= Btush
2 Wvall
Dir U*CLTO[Btuhd m*)
700 | 00 | 900 [12:00]15:00 | 16:00 [ 17:00 [ 20:00 | 0:00
N 27 27 27 21 54 53 &7 25 71 = m== Btush
5 36 21 27 40 29 | 107 [ 121 190 a8 (= m== Btush
E jet=] 40 54 121 147 14?) 143 134 == m = Btush
nf 53 49 45 40 53 | 80 [ 107 179 [ 152 |= m== Btush
MHE 31 38 45 o] 103 10?) 107 107 a0 (= m = Btush
My 945 40 36 36 54 | f2 [ 80 a5 121 = m== Btush
SE jct] 25 ] a3 138 143 143 134 a5 (= m- = Btush
Sy 54 45 40 36 72 a4 121 179 | 138 |= m== Btush
Harizontal| 0 0] o] 42 a4 jate ] 94 78 35 [x m- = Btush
Internal 945 45 945 945 45 945 945 45 45 (= m-= Btush

MMNN 2-15 A1 Btuh/m” Y9N
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Wall Type "F": | Glass 100% 1w
THETHA W Fa T ETHAW R T EHAW F2
1289 o 936 o 03 o
1208 = 61 = 1001 o
1M 1 T 1064 <
# I
28 Z2
a1 HW_FF a1 HA W _F3
1467 = 57 . . 1206 =
— = 9 #3
1386 = \ 1278 &
13271 7 1250
6 £4 a1 HA W _Fa
665 o
4 582 F
521
HETHIw e HETHIw s M Hiw Fd
1278 o LR LI P 02 o
1193 = 373 = 1072 o
132 % sz T 1045 <

1 o ' a 1 v A d a a J
mwﬁ 2-16 @]’J’ﬂﬂ']\‘]fﬂﬁﬂﬂﬂWBtuh/mz VoIHUIMTUNTZINAIUNANIAIDINAY

[ Y] I~ [ Y]
3. YSUTEAUUI0uT U 9952A1 Ground Floor HOI52A1 Intermediate

Floor LAz H0352A 1) Top floor

<-Top Floor

Intermediate Floor

_ . |<Ground Floor

T,

WA 2-17 4 Floor Building with Flat Roof Deck



4. USuAmdmrumismeuenuoIrod
o Aaa Y
5. USuvUIRNAvDI B4

6. U5UMSZAUANUFIVDIR DI

Homenclature

12x 1h 2w D 4k

T ‘J Top Floar

| Intetmediste Floor

G Ground Floor
1% . Room Size am. % 4m. I I <Top Floor
2% , Room Size 8m. x Sm. = N
3x ,Room Size 12m. x 12m.
4 , Room Size 16m. x 16m.
— Intermediate Floor
1h x3mh
2h x Bim.h >
h x3mh . <Ground Floor
4h| x12mh ' }

.1 External Wall

2 , 2 External Walls
B , 3 External Walls
ey , 4 External Walls 4 Floor Building with Flat Roof Deck
iy , Mo Glass

B ,Glass1.2m ¥ 1.5m

C ,Glazs 2.4m ¥ 1.5m

D , Glazs 36m ¥ 1.5m

E , Glazs 36m X 1.8m
|F | , Glass 100%

1 M M E JME, S

2 , ME | WY ME, SE ,ME, SE, S\ MY
) E M E 5 (M E, S

4 , SE ,ME, SE, Sy ,ME, SE, S kA
5 Hes) JE, 5, JME, S,

[ = | SE, S R ,ME, SE, S\, RIA
7 W LS JME S

g | [ | S, M ME ,ME, SE, S\ MY
19 | , &l are internal walls , &ll are internal walls || All are internal walls
1a NS
25 , ME, S
k) L E W
45 | SE, My
BE) NS
Ga , ME, Swy
7a L E W
Ba | SE, Mty
1h , MY, ME
2h M E
3h ,ME, =E
4b E. =
kb | SE, Sy
Eh 5
7h =
15k | REAL

v v v
v 1 o <
ﬂﬁ/‘lﬁ 2-18 mumumsw”m”u,‘ﬁaqéfumsmmmmﬁzmmwu
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HeatCode | TH

it iw_Ti 9% | T

ticibiw e2 81

trihiw ok | 790
Hithiw bs | 743
tiribiw ad | 772
7 Tt iw_at =0
[:] Hilkiw a2 | 765
o tiribiw ad | &E5

1
2
3 tolbiw s 94 77
3
5
]
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&3
E19
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k2w Tla+|. A0+ 1152
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(5]
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Eol)

135|811 | &5l

23]

TH

TE4

G20 | 728 | 809 | &7 | @

1

a0
a2

&
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