
Chapter 7
Result of the Implementing Standard Format

The Energy Conservation Center of Thailand implemented the standard format 

of the energy audit report to 12 auditors who make the energy audit report as this list

ECC: E n e rg y  C o n se rv a tio n  C en tre  of T hailand  

ARU: A runchaiseri consulting Engineers Com pany Lim ited 

RAN: Rangsit University

EMC: Energy M anagem ent and Consultant Com pany Lim ited

GRE: G reen Energy Com pany Limited

LAN: I.A. Holding Com pany Limited

PSA: P sa t E ngineering C om pany Limited

PLA: Plan Engineering Com pany Limited

ITE: ITEM Com pany Limited

PUE: FUEAMGSIRI E ngineering Com pany Limited

WAT: W att C onsultant Com pany Limited

CHI: Chin Siam  Com pany Limited

เท the same time ECCT used 6 reviser for revising the energy audit report from

auditor as this list.
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KU: Kua-anan Tachato,

SA: Sanguan รฟee,

AK: A kkchai Thitiw itayakul 

IT: Itisak M aomesam,

WI: W ichean Chom patana,

PR: Prapas Pojana

7.1 Time for Reviewing

After the Energy Conservation Center of Thailand implements the standard 

format with checkpoint box to the 12 auditors, 70 building, and 6 reviser. The consumed 

days for each report revision of each reviser was recorded in the table 7-1

From the table 7-1, the average consumed time for first revising is 4.8 days. The 

average consumed time for second revising is 3.1 days. So the total average consumed 

time for report revising is 7.3 days.

7.2 Mistake from Reviewing

Record the mistake from the energy audit report after implemented the standard 

format. It was found that the mistake reduced in every point as shown in table 7-2 .
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1 Banbuatong Municipal ECC WI 1/6/99 2/6/99 2 KU 2/6/99 2/6/99 ไ 3
2 Khet Pravet ECC WI 3/6/99 3/6/99 1 KU 7/6/99 7/6/99 1 2
3 Khet Klong Toei ECC PR 3/6/99 7/6/99 5 KU 7/6/99 7/6/99 1 6
4 Cha um Hospital ARU AT 21/1/99 23/1/99 3 SA 23/1/99 28/1/99 6 9
5 Rachanavee Samosom ARU PR 21/1/99 28/1/99 8 SA 1/2/99 3/2/99 3 11
6 Rachaborikanukrao School ARU SA 25/3/99 NA NA NA NA NA NA -
7 College of General Technical Ratchaburi ARU SA 25/3/99 NA NA NA NA NA NA -
8 Pathum  Thani Metropolis Land Office RAN SA 16/2/99 17/2/99 2 SA 17/2/99 18/2/99 2 4
9 Sara Buri Metropolis Land Office RAN WI 22/2/99 23/2/99 2 SA 22/2/99 23/2/99 2 4
10 Sara Buri Wittayakom 1 school RAN NA NA NA NA NA NA NA NA -
11 Sara Buri Technical College RAN SA NA 7/4/99 NA NA NA NA NA -
12 Naval Construction Department PSA NA NA NA NA NA NA NA NA -
13 Chai Nat Agriculture and Technology College PSA NA NA NA NA NA NA NA NA -
14 Nong Chang Hospital PSA SA 7/3/99 25/3/99 19 NA NA NA NA -
15 Tup Tun Hospital PSA WI 12/2/99 ■ 16/2/99 5 SA 16/2/99 17/2/99 2 7
16 Boromrachininarch Ratcha Wittayalai School ARU NA NA NA NA NA NA NA NA -
17 Ratchaburi Nursing College ARU NA NA NA NA NA NA NA NA -
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18 Ratchaburi Agriculture and Technology College ARU NA NA NA NA NA NA NA NA -
19 Sing Buri Vocational college RAN WI NA NA NA SA NA NA NA -
20 Inburi Hospital RAN PR NA NA NA SA NA NA NA -
21 Pathum Thani Technical College RAN NA NA NA NA NA NA NA NA -
22 Peruk Sa Mata Wittaya School PLA SA NA NA NA SA 4/5/99 7/5/99 4 -
23 Bang Len Hospital PLA SA NA NA NA NA NA NA NA -
24 Phetchaburi Vocational College PLA NA NA NA NA NA NA NA NA -
25 Phetchaburi Technical College PLA NA NA NA NA NA NA NA NA -
26 Phra Nakhon Si Ayutthaya Metropolis Land Office ITE PR 9/2/99 15/2/99 7 NA NA NA NA -
27. Lop Buri Metropolis Land Office ITE AT 9/2/99 11/2/99 3 KU 12/2/99 15/2/99 4 7
28 Kok Sumrong Hospital ITE PR 25/5/99 NA NA NA NA NA NA -
29 Phra Nakhon Si Ayutthaya Technical College ITE NA NA NA NA NA NA NA NA -
30 Benjamathep Utit School FUE PR 9/2/99 16/2/99 8 AK 17/2/99 18/2/99 2 10
31 Prommanusom School FUE AK 15/3/99 16/3/99 2 NA NA NA NA -
32 Dairy Farming Promotion Organization (Southern) FUE AK 8/4/99 9/4/99 2 NA NA NA NA -
33 Sam Roi Yod Hospital FUE WI 16/3/99 18/3/99 3 AK 18/3/99 19/3/99 2 5
34 College of General Technical Metropolitan WAT AK 17/2/99 18/2/99 2 NA NA NA NA -
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' 35 Sulk Bun Hospital WAT AK 5/3/99 5/3/99 1 WI 5/3/99 8/3/99 4 5
36 Hao Hin Hospital WAT AK 10/5/99 11/5/42 2 NA NA NA NA -
37 Prachuap Khirikhan Technical College WAT AK 17/6/99 21/6/99 5 NA NA NA NA -
38 Wiset Chaichan Hostal ENE AK 17/5/99 18/5/99 2 AK 18/5/99 NA NA -
39 Department of Land Development Institute ENE NA NA NA NA NA NA NA NA -
40 Office of the National Economic and Social Development Board GRE NA NA NA NA NA NA NA NA -
41 Samchuk Ruttanapokaram School GRE WI 19/3/99 24/3/99 6 KU 24/3/99 29/3/99 6 12
42 Suphun Buri Vocational College GRE PR 26/3/99 29/3/99 4 AT 30/3/42 31/3/99 2 6
43 Suphun Buri Technical College GRE WI 8/3/99 19/3/99 12 NA NA NA NA -
44 Khanjana Nukrao School EMC WI 21/1/99 23/1/99 3 AT 23/1/99 8/2/99 17 20
45 The Police station of Kanchanaburi EMC WI 21/1/99 23/1/99 3 AT 23/1/99 23/1/99 1 4
46 Kanchanburi Technical College EMC NA NA NA NA AT 29/4/99 30/4/99 2 -
47 Samut'Sakhon Metropolis Land Office EMC NA NA NA NA AT 3/5/99 4/5/99 2 -
48 Banna Hospital CHI AT 5/4/99 4/5/99 NA NA NA NA NA -
49 Nakhonnayok Technical College CHI WI 18/5/99 24/5/99 7 NA NA NA NA -
50 Prajin Rassdom Umrung School CHI WI 23/2/99 2/3/99 8 AT 2/3/99 3/3/99 2 10
51 Prachin Buri Technical College CHI AT 17/5/99 21/5/99 5 NA NA NA NA -
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52 Rayong Metropolis Land Office IAH AT 12/2/99 17/2/99 6 KU 17/2/99 17/2/99 1 7
53 Office of the Teacher Civil Service Commission IAH AT NA 26/4/99 NA PR 26/4/99 27/4/99 2 -
54 Benjamarachutich School IAH WI 7/4/99 16/4/99 10 PR 19/4/99 19/4/99 1 11
55 Sriyanusom School IAH AT 1/4/99 9/4/99 9 NA NA NA NA -
56 Naphalai Hospital PLA NA NA NA NA NA NA NA NA -
57 School of King Bhumipol College PLA NA NA NA NA NA NA NA NA -
58 Sumut Songkhram Technical College EMC PR 19/5/99 21/9/99 3 NA NA NA NA -
59 Bor Rai Hospital IAH PR 17/5/99 17/5/99 1 NA NA NA NA -
60 Trat Technical College IAH PR 24/5/99 26/5/99 3 AT 26/5/99 28/5/99 3 6

61 Naval Transportation Department GRE PR NA NA NA NA NA NA NA -
62 Bang Pa Kong Hospital GRE AT 17/5/99 21/5/99 5 NA NA NA NA -
63 Chachoengsao Technical College GRE AT 29/5/99 8/6/99 11 NA NA NA NA -
64 Benja Rach Rungsritt School GRE AK 18/5/99 20/5/99 3 NA NA NA NA -
65 Office of the Board of Investment in East and South Coarse ECC PR 3/2/99 4/2/99 2 NA NA NA NA -
66 Naval Welfare Department ECC NA NA ■ NA NA NA NA NA NA -
67 The Revenue Khet 8 ECC WI 12/4/99 16/4/99 5 KU 17/4/99 19/4/99 3 8
68 Khet Suan Luang ECC PR 27/4/99 28/4/99 2 KU 29/4/99 1/5/99 3 5
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Abbreviation Description of Reviewer 
KU: Kua-anan Tachato 
SA: Sanguan Salee 
AK: Akkchai Thitiwitayakul 
IT: Itisak Maomesam 
WI: Wichean Chompatana 
PR: Prapas Pojana

Abbretion Description of Auditor Abbreviation Description
ECC: Energy Conservation Centre of Thailand NA: Not Available
ARU: Arunchaiseri consulting Engineers Company Limited 
RAN: Rangsit University
EMC: Energy M anagem ent and Consultant Company Limited
GRE: Green Energy Company Limited
IAN: I.A. Holding Company Limited
PSA: Psat Engineering Company Limited
PLA: Plan Engineering Company Limited
ITE: ITEM Company Limited
PUE: FUEAMGSIRI Engineering Company Limited
WAT: Watt Consultant Company Limited
CHI: Chin Siam Company Limited
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9 3 f in i s h in g  a n d  m i s c e l l e n e o u s e  c o s t  f o r  i n s u l a t i n g  m e a s u r e s 3 .1 .4 14 11

9 4 f la t  a r e a  f o r  r e a l  c e r a m i c  c o a t i n g 3 .1 .5 11 2

9 5 a r e a  f o r  r e a l  c e r a m i c  c o a t i n g i m p r o v e m e n t  d r a w in g 1 4 4

9 6 c o lo r  o f  c e r a m i c  c o a t i n g 3 .1 .5 2 0

9 7 a r e a  f o r  s a v in g  c a l c u l a t i o n  i n  t h e  c e r a m i c  c o a t i n g  m e a s u r e s 3 .1 .5 1 2 3

9 8 d r a in  a r e a  f o r  r e a l  c e r a m i c  c o a t i n g 3 .1 .5 1 0

9 9 a r e a  f o r  c e r a m i c  c o a t i n g 3 .1 .5 11 3

1 0 0 ty p e  o f  c a l c u l a t i o n  i n  t h e  s o f tw a r e  f o r  l i g h t i n g  s im u la t i o n 3 .2 .1 3 0

101 m e a n i n g  o f  s a v in g  in  c o m p a c t  f l u o r e s e n t  m e a s u r e s 3 .2 .1 2 0

1 0 2 ty p e  o f  n e w  f lu o r e s e n t 3 .2 .1 6 1

10 3 l i f e t im e  o f  f l u o r e s c e n t  in  e d u c a t i o n  i n s t i tu te 3 .2 .1 1 0

1 0 4 E I R R  in  n e w  f l u o r e s c e n t  m e a s u r e s 3 .2 .1 9 1

1 0 5 t h e  r e p l a c e m e n t  o f  t h e  e x i s t i n g  r e f l e c t o r  l u m in a r y 3 .2 .2 4 1

1 0 6 s a v i n g  f r o m  c h a n g i n g  3 2  w a t t  to  1 2  w a t t  lu m in a r y 3 .2 .2 2 0 5

1 0 7 th e  c o m p le t e  s e t  o f  n e w  lu m in a r y 3 .2 .2 5 2

1 0 8 th e  h a n g i n g  o f  t h e  lu m in a r y 3 .2 .2 1 0

10 9 th e  s i z e  o f  n e w  lu m in a r y 3 .2 .2 10 0

11 0 n e w  l a y  o u t  o f  t h e  l i g h t i n g  s y s te m i m p r o v e m e n t  d r a w in g 18 2

111 f o r m u l la r  f o r  s a v in g  c a l c u l a t i o n  f r o m  n e w  r e f l e c t o r  l u m in a r y  m e a s u r e s 3 .2 .2 2 7 5

1 1 2 th e  i l l u m in a t i o n  o n  t h e  w o r k i n g  p l a n e A p p e n d ix  E 1 0 2

1 1 3 m is c e l l e n e o u s  o f  t h e  r e f l e c t o r  l u m in a r e  r e t r o f i t t i n g A p p e n d ix  E 8 4

1 1 4 la b o r  c o s t  f o r  th e  l a m p  r e p l a c e m e n t A p p e n d ix  E 6 1

11 5 t h e  f in i s h in g  c o s t  f o r  r e f l e c t o r  l u m in a r y  r e t r o f i t t i n g A p p e n d ix  E 7 1
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7 0 s o u r c e  o f  w a t e r  u s in g 2 .3 1 0

71 c o s t  o f  e x i s t i n g  a i r  c o n d i t i o n e r  r e m o v in g 3 .1 .2 4 1

7 2 e x a m p le  o f  s a v in g  c a l c u l a t i o n  f r o m  a i r  c o n d i t i o n e r 3 .1 .2 19 4

7 3 o p e r a t i n g  f a c to r  o f  a i r  c o n d i t i o n i n g  s y s te m 3 .1 .2 2 5 6

7 4 f o m u la r  o f  s a v in g  c a l c u l a t i o n  f ro m  a i r  c o n d i t i o n e r 3 .1 .2 2 2 12

7 5 e n e r g y  c o n s u m p t io n  ( k w / to n )  f o r  s a v in g  c a l c u l a t i o n  f r o m  th e r m o s t a t 3 .1 .2 18 7

7 6 n t u  f o r  c a l c u l a t i o n  i n  a i r  c o n d i t i o n i n g  m e a s u r e s 3 .1 .2 2 6 11

7 7 s a v in g  f ro m  a i r  c o n d i t i o n i n g  s y s te m 3 .1 .2 21 11

7 8 c o s t  o f  i n v e s tm e n t  f o r  a i r  c o n d i t i o n i n g  s y s t e m  r e t r o f i t t i n g 3 .1 .2 2 3 5

7 9 a r e a  o f  g l a s s  f o r  f i lm  c o a t i n g 3 .1 .3 2 0 4

8 0 a r e a  f o r  s a v in g  c a l c u l a t i o n  i n  f i lm  c o a t i n g  m e a s u r e s 3 .1 .3 1 4 2

81 h o u r s  fo r  s a v in g  c a l c u l a t i o n  in  f i lm  c o d i n g  m e a s u r e s 3 .1 .3 4 1

8 2 e n e r g y  c o n s u m p t io n  ( k w / t o n )  f o r  s a v in g  c a l c u l a t i o n  in  f i lm  c o a t i n g  m e a s u r e s 3 .1 .3 2 0

8 3 r e f l e c t a n c e  o f  n e w  f i lm  c o a t i n g 3 .1 .3 6 1

8 4 c o s t  o f  i n v e s tm e n t  f o r  f i lm  c o a t i n g 3 .1 .3 6 1

8 5 a r e a  f o r  r e a l  f i lm  c o a t i n g 3 .1 .3 16 10

8 6 e x i s t i n g  f i lm  r e m o v in g 3 .1 .3 2 0

8 7 E I R R  f o r  f i lm  c o a t i n g  m e a s u r e s 3 .1 .3 12 8

8 8 a r e a  f o r  R T T V  c a l c u l a t i o n 3 .1 .4 7 0

8 9 s e q u e n c e  o f  m e a s u r e s  o f  c e r a m ic  c o a t i n g  a n d  i n s u l a t i n g 3 .1 .4 2 4 7

9 0 th e  a p p r o p r i a t e  o f  t h e  c e r a m i c  c o a t i n g  a n d  i n s u l a t i n g 3 .1 .4 2 4 7

91 k w / t o n  f o r  s a v in g  c a l c u l a t i o n  i n  t h e  i n s u l a t i n g  m e a s u r e s 3 .1 .4 8 4

9 2 a r e a  f o r  r e a l  i n s u l a t i n g i m p r o v e m e n t  d r a w in g 2 0 2
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4 7 c h a r a c t e r i s t i c  o f  b u i l d i n g 1 .2 5

4 8 n a m e  o f  b u i l d in g  i n  t h e  d e t a i l  o f  o p a q u e  w a l l 1 .2 .1 2 7 11

4 9 c o l o r  o f  o p a q u e  w a l l 1 .2 .1 7 2

5 0 m a te r i a l  o f  o p a q u e  w a l l 1 .2 .1 5 1

51 ty p e  o f  t r a n s p a r e n t  w a l l 1 .2 .2 10 7

5 2 t y p e  o f  o v e r h a n g 1 .2 .2 6 2

5 3 t y p e  o f  r o o f 1 .2 .3 4 2

5 4 th e  a r e a  p r o p o r t i o n  o f  th e  t r a n s p a r e n t  w a l l  t o  th e  o v e r a l l  w a l l  o f  e a c h  s id e 1 .2 .4 13 6

5 5 p i c t u r e  o f  b u i l d i n g 1 .3 1 4 7

5 6 p e a k  l o a d 2 .1 5 2

5 7 d a t a  o f  t r a n s f o r m e r 2 .1 4 0

5 8 u s in g  e n e r g y  i n  b u i l d i n g 2 .1 2 0

5 9 p r o p o r t i o n  o f  t h e  e n e r g y  i n  e a c h  s y s te m 2 .2 3 8 11

6 0 n a m e  o f  b u i l d i n g  i n  t h e  e n e r g y  u s i n g  o f  a i r  c o n d i t i o n i n g  s y s te m 2 .2 .3 2 5 10

61 n u m b e r  o f  t a b l e  o f  a i r  c o n d i t o n i n g  s y s t e m 2 .2 .3 17 4

6 2 a i r  c o n d i t i o n i n g  s y s t e m  in d e x  f r o m  a u d u t in g 2 .2 .3 9 1

6 3 s u m m a r y  t a b l e  o f  t h e  a i r  c o n d i t i o n i n g  s y s te m 2 .2 .3 6 1

6 4 s u m m a r y  d a ta  o f  t h e  a i r  c o n d i t i o n i n g  s y s te m 2 .2 .3 8 2

6 5 th e  e n e r g y  u s i n g  p e r  y e a r 2 .2 .3 2 2

6 6 th e  a g e  o f  a i r  c o n d i t i o n e r 2 .2 ,3 6 0

6 7 l i g h t i n g  s y s t e m  i n d e x 2 .2 .4 2 7 11

6 8 th e  lo s s  f r o m  b a l l a s t 2 .2 .4 9 2

6 9 w a t e r  u s in g  in d e x 2 .3 1 0

ใ 05
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2 4 d a t a  o f  l i g h t i n g  s y s t e m  a t  1 0 0 %  o p e r a t i n g c o m p a r i s o n  t a b l e  b e f o r e  a n d  a f t e r  l i g h t i n g  im p ro v e m e ‘n t 2 3 4

2 5 to t a l  s a v in g  f ro m  a l l  e n e r g y  c o n s e r v a t i o n  m e a s u r e s a b s t r a c t 41 2 0

2 6 to ta l  c o s t  o f  in v e s tm e n t a b s t r a c t 3 9 13

2 7 n a m e  o f  a i r  c o n d i t i o n e r  r e t r o f i t t i n g  m e a s u r e a b s t r a c t 4 0

2 8 T h e  c o m p l e t i o n  o f  m e a s u r e s a b s t r a c t 19 0

2 9 c o s t  o f  i n v e s tm e n t  f o r  l i g h t i n g  s y s te m s a b s t r a c t 21 1 0

3 0 s a v in g  f ro m  l i g h t i n g  s y s t e m  i m p r o v e m e n t a b s t r a c t 19 9

31 E IR R  o f  l i g h t i n g  s y s t e m  i m p r o v e m e n t a b s t r a c t 21 1 0

3 2 c o s t ,  s a v in g ,  a n d  E I R R  o f  t h e  l u m in a r y  i n c r e a s in g a b s t r a c t 2 7 11

3 3 v a lu e  o f  i m p r o v e d  O T T V a b s t r a c t 18 7

3 4 v a lu e  o f  O T T V  a n d  R T T V a b s t r a c t 13 4

3 5 v a lu e  o f  i m p r o v e d  R T T V a b s t r a c t 16 7

3 6 n a m e  o f  e l e c t r o n i c  t h e r m o s t a t  i n  th e  c o n t e n t c o n t e n t 4 0

3 7 l i s t  o f  e n e r g y  c o n s e r v a t i o n  p l a n c o n t e n t 19 5

3 8 b u d g e t  o f  im p r o v e m e n t  f o r  h e a t i n g  s y s te m c o n te n t 12 2

3 9 s e q u e n c e  o f  i m p r o v e m e n t  i n  t h e  e n e r g y  a u d i t  r e p o r t c o n te n t 19 10

4 0 s e q u e n c e  o f  e x i s t i n g  l u m in a r y  p ic tu r e c o n t e n t 11 3

41 th e  s o f tw a r e  f o r  O T T V  a n d  R T T V  c a l c u l a t i o n c o n t e n t 21 6

4 2 th e  com ple tion  o f  the d a ta  fo r the e n e rg y  con se v a tio n  in g o vernm en t o r  s ta te d -o w n e d  bu ild ing c o n te n t 1 0

4 3 in p u t  o f  O T T V  a n d  R T T V c o n te n t 3 0

4 4 th e  l o n g  d i s t a n c e  t e l e p h o n e  c o d e 1.1 21 8

4 5 n u m b e r  o f  b e d  f o r  p a t i e n t 1.1 12 2

4 6 th e  t i t l e  o f  t h e  c o o p e r a t e r 1.1 2 0



Table 7-2 The frequency of the mistake from. 50 energy audit report reviewing
;- N d

1 1 m m
[ l l i l l l l l i l t

1 น่ :; ; ' M
LlLlIV . J .

ฯ f t s t a s l t e d F r e q u e n c y  a f t e r  i m p le m e n te d

Z l a « E T
1 f a c to r  F  ( o v e r h e a d  p r o f i t ) b i l l  o f  q u a n t i t y 8 0

2 l i f e t im e  o f  t h e  e q u ip m e n t 3 10 4

3 s iz e  o f  n e w  a i r  c o n d i t i o n e r b i l l  o f  q u a n t i t y 1 4 8

4 lu m e n  p e r  l a m p  in  e a s y lu x  p r o g r a m 3 7 1

5 s e q u e n c e  o f  th e  r e p o r t c o n t e n t 11 2

6 s e q u e n c e  o f  i m p r o v e m e n t  d r a w in g i m p r o v e m e n t  d r a w in g 2 2 5

7 c o v e r  o f  th e  im p r o v e m e n t  d r a w i n g i m p r o v e m e n t  d r a w in g 7 0

8 d e t a i l  d r a w in g im p r o v e m e n t  d r a w in g 5 0

9 n a m e  o f  s y s t e m  a n d  r o o m  in  t h e  h e a d i n g  b l o c k  o f  t h e  im p r o v e m e n t  d r a w in g i m p r o v e m e n t  d r a w in g 11 5

10 s ig n a tu r e  o f  th e  e n g i n e e r  in  t h e  i m p r o v e m e n t  d r a w in g i m p r o v e m e n t  d r a w i n g 2 0 6

11 s y m b o l  o f  a i r  c o n d i t i o n i n g  s y s te m i m p r o v e m e n t  d r a w in g 6 1

12 s y m b o l  o f  l i g h t i n g  s y s te m im p r o v e m e n t  d r a w in g 1 4 4

13 s o f tw a r e  f o r  im p r o v e m e n t  d r a w i n g i m p r o v e m e n t  d r a w in g 1 0

14 s c a le  o f  th e  im p r o v e m e n t  d r a w i n g im p r o v e m e n t  d r a w i n g 5 2

15 n a m e  o f  b u i l d i n g  a n d  c o n t r a c t  n u m b e r c o v e r 1 0

16 im p r o v e d  l i g h t i n g  in d e x T e c h n ic a l  d a ta  t a b le 6 3

17 o b s t a c l e  o f  r o o f  a n d  g l a s s  i m p r o v e m e n t T e c h n i c a l  d a ta  t a b l e 17 6

18 c o s t  o f  in v e s tm e n t  f r o m  a l l  e n e r g y  c o n s e r v a t i o n  m e a s u r e s b i l l  o f  q u a n t i t y 4 3 2 0

19 f in i s h in g  c o s t b i l l  o f  q u a n t i t y 2 8 3

2 0 m a te r i a l  c o s t  a n d  l a b o r  c o s t  c o n c l u s i o n  . b i l l  o f  q u a n t i t y 9 1

21 e l e c t r i c a l  p h a s e  o f  a i r  c o n d i t i o n e r b i l l  o f  q u a n t i t y 2 6 5

2 2 l i s t  o f  n e w  a i r  c o n d i t i o n e r b i l l  o f  q u a n t i t y 1 4 3

2 3 d a t a  o f  l i g h t i n g  s y s t e m  a t  p e r c e n t  o f  r e a l  o p e r a t i n g  c o m p a r i s o n  t a b l e  b e f o r e  a n d  a f t e r  l i g h t i n g  i m p r o v e m e n t 2 3 4
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