FAZE ELHFO IR —EEER
4.1, EEEER

4.1.1. BEEESIE

A7V TR EAOZFAR—MARICE LT, WETD L5 RHERBHEAFE LT
VRV, 2011 4E 3 HICEGR SN (B xiE] T, =x A X—HEOF, &HICHE
THRENGEN TS,

41.2. ELDRA Y T—4
TANTUTHICBITAELVDA Ny 77 —2% FTRITRT, @BFEELVOR Ny 7T —2%
EMORATFRRETHY . £41-1 DT =2 HEEOHDOE LT, T~T VTN bBATFL
~HbDTH D,
TR EIUR, TATUTHNO ELORENT 107.7 TETHY . 209 BERFRA 7 4 A
1E 1,766 1, REIOA 7 ¢ A E/VITHKI 2.3 T, A7 /0396 B, WL 1178, > a vy
U H—K16 THE 725> TV 5D,
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R4 1-1 TASUTOELE
OR®. KEEHELOEH (TASUHR)

EYOKREEm)
& , 1,001 m~ 5,001 m~ 10,001 m i
1,000 MELTF \ \ ait
5,000 m 10,000 mi Lt
BFRAT4R 911 681 920 84 1,766
F 74 X (BUFFRERS) 12,860 8,405 616 458 22,339
RTIL 168 179 26 23 396
b 20 40 22 35 17
avEvT e a— 146,711 12,171 726 648 160,256
*=E 830,060 59,532 1,920 1,102 892,614
|t 990,730 81,008 3,400 2,350 1,077,488
QMF®Z. KREEIEMOKREARDETT (TATUHRN)
EMoRKRERE (M)
A& 1 000 MBI 1,001 m~ 5,001 m~ 10,001 miLL -
5,000 m 10,000 m £
BRRA 74X 420,713 1,452,090 611,095 3,023,859 5,507,757
A 714 X (BT RS 6,728,001 16,163,287 4214636 | 18423588 45,529,512
RTIL 71,439 380,096 170,833 525,513 1,147,882
Jm T 7,630 110,748 170,937 813,303 1,102,618
LavE T A— 42,473,825 22,240,163 5,002,507 | 25679415 | 95395910
*=E 220,930,165 | 102,762,595 12,919,464 | 35337,197 | 371,949,422
|t 270,631,773 | 143,108980 | 23,089,472 | 83,802,875 | 520,633,100

HFr . TAS UM

4.2 ELDEFOIRILF—EEIKR

4.2.1. BAEMAR L EERR
AZ7 L TIRELVDZXNAF =TT 5T —F 2 I E B L TV D IRHL kI T

L72uy,

L D

i CATEE, ) 13, FriEOmIC T 5, - T, B ok,

. B GERER) REOT—ZITHMAEHLTNWD, —FH, ZXLF—IZETL7—
ZUE. MEBHBPRNT LG BUFTIHERETE Ty,

HEFNR =T 22 VO ROV R —HRFIALE D 5 A T INHOT
— B THLN, BURTIE, BEHINT XY OATFEIRETH S,

L L AT =T 5 LT T2 X =D A D0 1FTHEFICHETHY
ENLNDRILT — & RO X F—HET — ZIRARTH D,
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Gtk T —H RN 2ADBREEZ DT E KR OV TR 2,

4.2.2. EBAKH. FiE

(1) ELOIRILF—EBRKS

AT BT DL ENDOT LT —EHOBEIZOWT, BUFEEME. REEEEFND
DOeT VT koTHLNZMAEZR 42-1 1TEHE L,

£ 4.2-1 41SUICEF3ELOIRIILEF—EIENE

HE EEBRE
T RLF— TRAF—EHEAH L LI RV F—F — % OILE - (RAEI1ZIT-
T—2D TWeWnwe BT 6 b,
A - PRAT 2L, A=A X—2WiEEOPITITELISL T 2D A RIOHE
BT — &ﬂz%# W%éhfwé%@%%@ R ER TS D
BEEHINTWS EHEIND,

FEEROTERGLGE | AR OEEGSFORIUIS 0V STy, L, HTRAF
—2Wr & Ehi L7 EAFEE IO EHOERJR(F —RTF 7 —)DiElR
FlEkEEHR > CWe(272 L, BREHOBFRIZ OV TIERLE L),
—EBONEEE TIE, HasDIEIRFEERZ B> T\ D LHEIND,

EanibaR, Mmoo | BRE ODEE%%DIE FHEVREIN TRV, Ll A= xrL¥
— Wi EHOPITIE, Y OBEDOREIE XA O R ALK 2 AT &
%Lfb\é%@i)%)oho

HiFT - JICA SAEEERL

Mk . B OERS « (RSP 2T O BN E MBI B I FEE L TV DA, EARKRK ORI D
TRV —EHEITHE L TRy, BURTIE, gk, O FRIRENRIRTFICEE D,
TRNAX—ZHRNHEATHENIEBERIIOEVEI 2, EAEBE VW) JTIEE,
/Wﬁﬁ%i THRNF—T R NEE jzif\foﬁ’%H@LTb\éﬁ) TIERRPICE B L,

ST % KO RRHNTIL ARV,

HHGAEICBWT, LFOELRXIP A AT L5 (BMS) WEAISNTWD 2 ik
ZRIIL, = VX —EFER e EE MR LT,

» Research Institute of Petroleum  (NIOC W22 fii 3%
- MOE A4 B /L

R 2 MRk, WD TAC-WIN #H8D B VB 25 ANE A STV, = R/L
X—DfE RO, FHIIEENTWARWVWELEFOTZHO BMS ThbH, BEAIN T
% BMS OFHBIE, ENEREZER L., &2 5l HE, Eizd 250 Th D,

Fo. KFAEICBWOTZ=RAX—2W % i L 7= Atiyeh Hospital (2% 1 4FR{IZ BMS 73

ANENTz, ZOVAT AL XX —FHEOHN, EHIERINTEHT, Hilldh
72T — 2 DN bITHOIL TR,
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EASEHI BT, BEIAF—~ORMb A<, =50 F—HH RO, R
Eo7l LESTVNEEFDRTOARVORERTH 5.

(2) 45 ERTO BMS/BAS D% - B5t

1) TAC-WIN #k
TAC-WIN #hix, RV = —F AR A RO TAC HhoHdl, fiAEAL, £ 7 VEN

WZ 26T (TA~T 2 T —X) ORWREENTWD, A 7 EWNT 30 fizgll k2 BMS
(Building Management System) Z¥ AL CFY ., EREAKRITILLTOHEY ThH D,

* Imam Khomeini Airport

* Research Institute of Petroleum of Iran

* Kish Convention Center

* Mellat Complex

+ Shiraz IT Tower

+ EN Bank

* Yazd Telecommunication Building

TAC-WIN £t0> BMS 13, ZZifliefi, BExlE,. HhisE. t% =07 ¢ &iHicb 5
B, H&Z1T5 D THD, TAC-WIN #hit, A pxF—2 AL Lz ¥—F
PR A7 I % Facility Management System (FMS) &EFRL TV 5, > T, 250 BMS IZ
IZ= RN X —DEREFLY AT MIEEN TV,

T, TAC-WIN =0 BMS %> 7 LEH (AHU &) Th 5,

HFF . TAC-WIN 1@ BMS EEE ORI

4.2-1 TAC-WIN 2t BMS o+ > JILEIE
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2) PISHURUN ENERGY #t

PISHURUN ENERGY #hi%, AT LIZZ2JR (57—, KA 7—) OHEKEIRC X
HZETRNF—E VR AZRER LTS, ZoOfinit, SRR OMERS K OIEE 2 B4R
L2035, B\EiE D ON/OFF Ml 2175, HIZZ Oaix, ZOEEM, EiRkiEoT
— A AT E DD, BN REBGEET D 2 LR HRD,

— 7T, BRSO ERBIENICE L L TWA =8, ELVRROEERBIENIIIT 2 720,
BEIZA T 41T 15,000 B DOEAEENH 5,

arho—7— {5l
SRR o — e OFHA

H 7 : PISHURUN ENERGY #DHR—LR—

BHE 4.2-1 PISHRAN ENERGY #1D&E T R)LX—%(E

3) Behsan Sanat Paydar £t

Behsan Sanat Paydar ££i%, 72 2)0> PISHURUN ENERGY #: & FAIC, HATRE L
B (77—, AA T7—) OHIEERICL 283 VT -V AZEBHL TS, &
LSRG & LT, AT —0HT Ay, ET —2%2E=4U 7 LTHRST—D
AR A WET D VAT LAEF - lFE LTV D,
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Q) EEXENHFOIRILF—EEKR

A7 Tl EESHFOZ X —EFHITHEBNICED N TS, EMT L=
—RWiEERL, =X —HEICED N F v —27 ZRIE. ISIRI K&k (Industrial
Standards of Islamic Republic of Iran) Z D TV 5, BEIZHK 20 EREN B LS TE Y, LA
Tz OHEBIZHFEET D,

ISIRI 8664  Specification and criteria for electrical energy consumption in processes of aluminium
production

ISIRI 8667  Specification and criteria for thermal and electrical energy consumption in the process
of glass production

ISIRI 7873  Specification and criteria for electrical and thermal energy consumption and energy
grades in the process of cement production

ISIRI 9648  Specification and criteria for energy consumption in plastics in primary forms and
synthetic rubber production processes

ISIRI 9652  Specification and criteria for thermal and electrical energy consumption in vegetable
oil (vegetable oil refining & oil crushing) production process

Z ORI IR, BAFE (REHEE) P2 0ERICH L TED LN TEY . 5% bHUkl
SNHERIMZ 2D L Bbihs,

4.3. EILDIRIILF—HEERR

4.3.1. ELFERIRIILF—HEKR

(1) ITRILF—HEBREN
fiig DB T RN F IR E AT 256, =3 F— R CTHET 2 HIERH
%o ¥BRENVDEA, BARTIEZOMRIZB T 2HEMO= R VX —MiHE M) ZIiE
PRI (m®) THRT 2008 R TH 5, #£43-1 ICHKRIZBIT S ELOFH T 3L ¥ —
MEFHEAL (MI/mY) 2BE1RT,

£ 431 BROELDIRILFX—HEREL(FH)

i SUOTLE | FHEREHE | TRILVX—REA
ik 4 m? MJ/m?-year
T& 427 15,600 1,230
—AEEBH 588 28,400 1,920
=TIV 331 21,100 2,970
A Be(—A%) 289 30,500 3,110

Hf: ELOEIRILF—HA KT VY 20102011 HEIRILF—E 42—
HATIH, ZRAX—8EE MI(A BTV 2—/L)THRE L TERIAT 008N TH D2,

AKHETAT LA T DB FNF—BHREECIIT RV X —E% kWh THE L T\
5728, kWh Z MJ IZH5R L C H RO JFUHAL & s, o35,
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BRND 1 IRTFNF—|ZHET L HEI2E, BRESLEEBEO D A2 RIADXLIERH Y |
HETRRZ ZLICHERLETH D, AARTIE IkWh=9.76MJ 2L CT\5, £ 7T
I, AR —BEREEOT —Z PO WHET 5 & 1kWh=108 MJ & L TWAH L HTH

2
® 4.3-2 IRLX—BERK
1 R RAF—HBELREK e
A7) (3% : A)
ER 10.8MJ/kWh | 9.76 MI/kWh BRAEEET HOICLE R BE
3.6MJ/kWh 3.6MJ/kWh ERDR G
A A 37.34MJ/m’ 45.0 MJ/m’ B AT R A DGR

HAR : JICA SAZEH

(2) ELFERICLDIRILX—DHEEDEHH

F7 4 AN bR, KTV, BEEEOZ RV —HEOFER 433~FK 4361
P L72, SABA~DOE T VU TRERIZED &L A4 T OEF RV —2Z W I XEF RO A
T4 AENADRELL RO E I L TORZ RV —2 BRI D720, 207,
Ta vy BB MIONWTOT —XIIG ool ek, Wk, AT L, E£EE
FIZOWNWTIE, B ROEAN R CTHA L TWAIEERD D,

F72. U ER DI T

TITIEE > TR,

I, ELOREIIZE D= RN X —IHE OB EZIR A D F

& 433 FTARELDIRIILF—DHEBEDRHY

Floor Specific Energy
Type Location Area Consumption (MJ/m?)
(m?) Fuel | Electric” | Total

Office Bldg. (13FL) Tehran 9,230 1,200 1,188 2,388
Office Bldg. Fars 6,960 539 1,282 1,822
Office Bldg. Azerbaijan 7,536 1,000 774 1,774
Office Bldg. Khorasan 6,000 852 962 1,807
High Efficiency Bldg. (14 Bldgs.) Tehran 50,400 1,400 216 1,616
CTC Building Tehran 1,950 515 1,082 1,596
SB Call Center Tehran 3,217 447 4,784 5,230
Isfahan Electricity Bldg. Isfahan 8,400 548 2,326 2,874
Ahvaz Electricity Bldg. Ahvaz 4,700 — 2,838 2,837
Bakhtar Electricity Bldg. Bakhtar 7,500 1,230 1,952 3,182
Construction & Development Bldg. | BandarAbas 2,626 — 4,064 4,064
Urban services Bldg. BandarAbas 1,904 — 2,309 2,309
HSE Bldg. BandarAbas 510 — 1,342 1,342
Maskooni Bldg. Tehran 325 242 635 877
Audio & Visual Department Tehran 1,800 638 1,008 1,645
Edari Tehran 4,400 1,808 500 2,308

AARDFHEEE) | 1,230
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*1

FHETIH., EXOEEEL KWh/m> TREL TWAAY, JICA HEMIZT MI/m’ 2D T=,

FERALEBEREITI. X 4320&EHY. 1kWh=108MJ & LTWL3,

Hi P : Iran and World Energy Facts and Figures 2008

& 4.3-4 BROIRILF—DHEBEDRHY

Specific Energy

Type Location Arzlz;)(on.;z) Consumption (MJ/m?)
Fuel | Electric” | Total
Hospital (600beds) Tehran 38,601 3,000 1,404 4,404
Hospital (400beds) Tehran 33,621 2,049 1,199 3,248
A ARDFE)E(S%E) | 3,110

*1

FHETIH., EKOEEEL KW/m> TREL TWAAY, JICA HEMIZT MI/m’ 2D T=,

FRALEBERKE. X 4320EEY., 1kWh=10.8MJ & LTL\3,

H T : Iran and World Energy Facts and Figures 2008

£ 435 RTILDIRILF—DHEEDEFY

Specific Energy Consumption
. Floor 2
Type Location Area(m?) (MJ/m")
Fuel Electric’ | Total
Hotel (5FI., 60rooms) Tehran 3,781 1,000 648 1,648
A ARD (S EE) | 2,970

*| RATIH, EROHEEEZF kWh/m® TR L TLSA. JICA BERIZT MI/m* IZHHT=,
FERALLBERBIL. & 4320&EBY. 1kWh=108MJ & LTWL3,

¥ BADRBLUDANEL B> TLEIHN,. CHIERTILOREIZEY TRIILX—DHEEERH
ESNDEBESND, ECCIITTARLTWWSBADREROEIEIL 12,000-155,000m” D KT
BEARTIVICHT AEIRIILF—ZHICEDEEHIN TV S BROKRREL R TILITERS.
Kidtg, T—Ib. LAFSULRENHBREINTVEED., ERBICELDIRIILTF—FHET S,
—H. ATD 4000 BEDRTILIEEEREEICSEVIRILF—HETHD LHERT S,

H P : Iran and World Energy Facts and Figures 2008

x® 436 EEEEDIRILF—DHEHEDIFH
Specific Energy Consumption
. Floor 2
Type Location Area(m?) (MJ/m")
Fuel | Electric Total
Residential Bldg. (4Fl.) Tehran 1,568 1,500 653 2,153
Apartment (20 Bldgs.) Tehran 15,979 1,101 322 1,417

*] JRHETIE. EXEDOHEEES kWh/m> TREELTWLA A, JICA AEFIZT MI/m? 12 &H 1=,
FRALEBEREIEI. X 4320&EHY., 1kWh=108MJ & LT3,

H T : Iran and World Energy Facts and Figures 2008

A CATF L7 IFCO BNEM L7- = R XF—Z W EEND EL DT R X — &

%i‘% 4 377 6:%@ l/f:o

104




K431 4ASVOELDIRILTF—HEHET—4% (BE)

Floor | specific energy | Energy
. . area | consumption consumption
g City m’ MJ/ m’-year*' MJ/year
A B C=AxB*’
2 administrative
site-Construction and Booshehr-Asalooyeh 2,626 4,342 11,401,042
Development
Administrative site 2-urban
services Booshehr-Asalooyeh 1,604 2,309 3,703,698
flidﬁﬁ‘dsggggE Booshehr-Asalooyeh | 510 1,531 781,034
Customs and vehicles Booshehr-Asalooyeh 1,642 2,029 3,332,146
8 mall unit Booshehr-Asalooyeh 2,652 3,283 8,707,046
Airport terminal Booshehr-Asalooyeh 7,450 7,889 58,776,030
Perdis sports Booshehr-Asalooyeh 5,353 1,476 7,902,954
Residential camp 2. Booshehr-Asalooyeh 11,918 1,876 22,357,696
Residential camp 4. Booshehr-Asalooyeh - 740 -
CentrallV Tehran 4,947 2,365 11,700,644
Central V Tehran 5,500 2,095 11,523,600
Central VI Tehran 8,303 1,868 15,513,325
Central VII Tehran 6,100 825 5,033,232
Central VI Tehran 7,510 3,035 22,791,348
CentralX Tehran 825 893 736,862
Echymose building Tehran 2,205 1,178 2,598,113
Hasko Building Tehran 2,076 847 1,757,786
First central Tehran 20,650 8,910 183,991,500
New central Tehran 17,500 10,876 190,323,000
Central broadcasting Tehran 6,453 6,600 42,589,022
Spring building Tehran 11,272 11,739 132,316,600
The second Tehran 4516 3,601 16,260,847
The building Iranshahr Tehran 1,977 4,966 9,817,470
The building Khaghani Tehran 834 8,635 7,201,256
fl‘i‘rllzi“"“al complex Tehran 1,378 4,350 5,994,626
Complex technical training | Tehran 2,415 9,205 22,229,694
Cypress structure Tehran 759 4,196 3,184,618
The building geisha Tehran 1,823 5,099 9,294,890
Mirdamad Building Tehran 145 4,638 672,440
CB;';?;? 'S training Tehran 1,000 4,893 4,893,480
Caspian oil company Tehran 1,743 4,783 8,337,330
E;fnli‘j‘gldmg language Tehran 1,800 3,205 5.769.014
The building of the oil Tehran 400 1,515 605,837
Guard building Tehran 640 4,839 3,096,857
Tondguyan Building Tehran 3,094 7,923 24,514,056

105




Technology building Tehran 1,050 3,419 3,589,790
The building consultation Tehran 150 3,840 576,072
The Basij Tehran 1,000 5,075 5,075,460
Shana's building Tehran 2,500 - -
Auditing building Tehran 3,300 4,909 16,199,449
Infected building Tehran 600 4,644 2,786,465
The building inn Tehran 2,625 3,683 9,669,056
r

g;;:lrgﬂ;e martyr Tehran 620 - -
Parking Shiraz Tehran 3250 4,842 15,736,734
College of Tehran’s oil Tehran 2,064 10,773 22,234,802
g(fﬁﬁ?o‘rl;‘wemty Tehran 2,700 6,297 17,002,613
college dorm oil Tehran 1,750 4,716 8,252,690
Stir 2 adjoining conex club | Tehran 380 4,120 1,565,471
faculty research center Tehran 1,600 2,339 3,742,848
University staff Tehran — — —

Laleh Tower 8,770 6,534 57,303,180
tulips tower 14,685 7,636 112,128,786
Tower Narges 14,685 7,528 110,542,806
Tower disappointment 8,770 5,864 51,430,788
Normalvilla(a — 38 8,521 323,806
monogamous relationship. Mahmoodabad ’ ’
Villa norm:
without kitztgrgo pedroom 42 8,510 357,437
Villa normal (two bedroom
with kitchen)( 56 9,385 525,571
Vip villa (a) 145 6,307 914,544

175 5,735 1,003,590

*1] FRETE, BROHEEBEEZX kWh/m’ TREL TULSAH, JICA AEMIZT MI/m* 22k &HT=,
FRALE-BRERKE. X 4320EEY. 1kWh=108MJ &£ LTL\ 3,
N IRIILF—HEEDHDT—2 (O, JICARAEANFRHRDBREIERELIZKYEH

H P : countries’ energy Audit and the governmental and non-governmental organizations

4.3.2. BT RILFT—2H

) 415D RILEF—ZEOERK

AR L B0 . A F 121 IFCO, SABA D 2 DDE TR AX—HENH Y . ZNENNE
TRLX—BEER L T\ 5, 7272 L, IFCO, SABA OWFND T /X —2Mrd . 54
BT &2 To0ATHY , EBEOT—XIUE, o, LR — MERIZ= R L¥—E
BWRERT- TS, BUHIZRA 123 T, IFCO A EHE L7248 = R X — 2 WO #MEE 6 .
KO = 3 X —B RIS R 2 AT Uiz, F£72. SABA 23FEfE L7=4 — R L X —2 W
OMEE A REAT LI,

106



IFCO L UF SABA 7 B2 8 L Te = L X —Z Wi S E DYWLz, £ 7 o DE =R/ F—
ZWHZOWT ORI &2 & 4. 3-8 [T,

BT R NX—BWORHCERT HRENFICOVWTIEEASHEES A TS Z L, 2
AATIEa A FOBANDLEHARONTODFHINICE L THEBSNLTNDEZ END,
AT DEZFNF—BWO LI EWNEHET 5, 72720, EALOREIZEER Lz
HRENTWARNWZ ERHETH D,

Flo, BENRETINVX—RENEL | RIEHRE TR F—REDDIRWVRHES &
%o AT DENDBURMNBEERRE 208 LT AN < | 5RIE 2 2 =Ra9IZE 3 2 LIATZ ik
BE<IeNBETHLID, BENRET XN T —REL T LT 252 LIFBIR R TIX
HUThHDH, Sk, EALT 47 a—R19FKICL - T, BESERDOKEN T & BRI

BTNV F—RENTEICRD EEZLDBND,

% 438 15 OETRILF—BHIZDONTOHE

HH FEhE N T 5
SRS R OB O HZANLX—BWZEITIITHI-> T, FaNHIE
(REHF, HYEF DK LTHELREAFIZOVWTIRIEMEE I NL TV S,
N )
B L O O
(A&, M, JER )
TRV — R O
BB A | OO MR O| BiHFA CHIFOMEE, B, OB 72 E
T O E | (BOBER EDOX Sy, B DOERZINEL THBY | BIFHAICIHB W THEE L T
&R BE, R X, ) BLREZENMITWREINATND,
g DR O RS O| EEELEROMEREZIT o TV DI EENOIX
(F&E, %) oY/ TN
ZeHHD AT AOHER | O
CRiHEX)
TEHR LS DO FERR —
FH I O O| BHHEEOFHRICR A 7 —OBREEHT A D,
77 A OFH —| EOFHHEIT> T 5,
BRI OBELE DN | A  HADHEEIZOWTIL, PR Tt A —& —N»
BREINLTWRNWZ & Ao A —&% —ToOEFHH
DHREECH D Z &b, FERIFHEN TIERWN,
En S RN T2 Tk O BEMNRTFIERIZIERZIN TS, £, 89
A B 72 Tk A| DMFENREBEOBECTH DA 7 > OBLRICAIL T
IRV PSR O Wb,
Bt 7o ik & L Cid, BVROREMER, B
B OWENZ BT HIREN DI,
ST . TRAX—HRTLED | X| B L X—OFENEMLY., B E0ESh
RENE | HEHE TWAHR, BEZEH, MO VX —HigZ L
BV L7325 | X | IS0 2 DN,
Brx N F—FEDH | O 74 AEALOZERZVN, i a vy e
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NBHF - A AT

TE—NREDTXLFEF—% L HETH T
B OE T FTENRIR D012, B> -1 E NN
HLinh,

o..EMELTWBIER

AL —EERLTWVSIEER
x...EBEL TR WER
-LHESRTELN - -IEE
HFR : JICA SAEMH

(2) NICA AEHIZKHDE I RILF—FMW
3 WEMHEICISOT 2 B0, 5 4 KBEEICIBOT 3 ELOR TRV E B & (T
ST, YHOELOBERDOAREE 4.3-9 1ORT, BT XL XF—BBORKROME £

4.3-10 12,

& 439 HAIRILF—ZHRARELOBERVBERE

e RS H 2
Atieh Hospital M Outline of building 1A 19 8RRl {EXRTO
Location:Northwest Tehran =TT
Land area: 4,300 square meter 1 H 19 B % ks
Floor area: 24,000 square meter DEY 1T
Start period:1999 April 10 23 A ZFEET 3FHjess
Architecture: above the ground 12 Stories 8
Total capacity of patients :350 beds DY I L
Surgery rooms :15 rooms
B Outline of facilities
Heat source: 2 Steam boiler 6t/h, 1 in
operation, 1 stand-by
: 2 Steam absorption chiller
450 USRT, 1 in operation,
1 stand-by
BEMS: measuring about 250 point
Steam pressure, steam
temperature, natural gas
pressure of boiler
Ekbatan collective | lOutline of building 1 H 238 Al EERToO
housing Start period: 1983 =542 —=FT 47
Architecture: above the ground 12 Stories | 7% Atieh ~)
Total capacity of patients :520 esidences | H 23 H ’Ffe 2
B Outline of facilities DI A7 1F
Heat  source: 2 Water  boiler R T
16,738,000Btwh, 1 in é% g%ﬁl I AR
operation, 1 stand-by
: 2 Turbo chiller 640
USRT, 1 in operation, 1
stand-by
SANA building M Outline of building 6 118 B “F#& FHUZD
(NIROO institute Locatioq:Noﬁhwest Tehran EYQIEDEDS )
) Start period: About 10 years ago 6 A 19 H &% FHEEo
L) Architecture: above the ground 7 Stories B0 4k L
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Floor area: 8,000 square meter
M Outline of facilities
Heat source: 2 Water boiler unknown Btu/h,
1 in operation, 1 stand-by
3 Turbo chiller 150 USRT, 1 in
operation, 2 stand-by
Supermarket M Outline of building 6 H20H Tt FHHllgRO
Location: Tehran WY frir
Start period: About 35 years ago 6 A 22 H a7 EHHIZED
Architecture: above the ground 4 Stories B0 4k L
Floor area: 2,000 square meter
M Outline of facilities
Heat source: 2 Water boiler unknown Btu/h,
1 in operation, 1 stand-by
3 Turbo chiller 150 USRT, 1 in
operation, 2 stand-by
Hotel M Outline of building 6 H22H F#% FHUIERO
Location:Central Tehran Y fir
Start period: About 40 years ago 6 A 26 H a7 ZHZEo
Architecture: above the ground 4 Stories w4k
Floor area: 2,000 square meter
B Outline of facilities
Heat source: 2 Water boiler unknown Btu/h,
1 in operation, 1 stand-by
3 Turbo chiller 150 USRT, 1 in
operation, 2 stand-by
HAT : JICA AERERL
% 4.3-10 EIRIILF—ZHOBEROBE
Current energy COl’lSul’IlptiOIl g
bulﬂzri’;gojse 1211;::(: Electric power| Natural gas Promising technologies potential
MJ/year MJ/year MJ/year
Heat insulation to non- covered piping. 112,000
Hospital | 24,000| 51,524,000| 50,140,000 Exchanging existing steam trap 149,000
Replace of heat source 20,521,065
Collective Reduction of water leak from boilers 2,000
housing 66,000|  28,929,000| 42,778,000 Replace of heat source 18,090,000
Shoppin Reduction of the number of the fluorescent lamy 456,000
cegfer : 2,000] 6,972,000 Not got Introduction of controller of number of pump ’ 291,000
Strengthen O & M 128,000
Hotel 2,000 4,575,000 Not got|Installation of partition 71,000
Changing drinking water pump 360,000
Strengthen O & M -
Office 8,000 Not got Not got Measﬁtring energy data periodically -
HAR - JICA SAEEER
4.4 BIRILE—EH

EELS B DB T R EITHT R

MCHEHTEETH 5,

LR, &80 L

AT THEET D,
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4.4.1. BEHFH

IFCO MM L7z = x /L X —WrftE, 7 U RO ORE/RND, 4 712
BWCTHEAF ORI, 4% HrTae/ bl GEM « 3058 - &) 12200 T, 3 4.4-1 (8
L7,

F44-1 OEZRIERIL, BATEHSNA TOWAETXFETHY . TUONBICEAS
NTNWDD, SHBEAAREENRS 2008 S TERE SN TWD,

& 4.4-1 BESBFOBAFRMEVER RGN

AT xEE S L ~L b |
R OB E | %&E | ER A
PR JRAR - MBED WrEGRA L, O O [ |
WrELE R (EARWTEL D 5#1E) O O X
WrE T Z A - BT 4 )L I O O [ |
W o O O O
H 5 74 ROBHHEH O | m
EGRRIRIN - BB T T A O O
FEFRIC K 2 H 5 O O O | x
ZIEVICK AR LI O O O X
JEZED H X OF%E O O [ |
BREEBGIE | HAY O - BB 02 OB S O | m
ZOBHPAE O
EORENMEDM F O O O
BEDZEEMED A I O O [
B DKE M OR E O O
HA O BEOREEMEOm O O [
JRBRE D% E O O [
B - BB | MBS U EBN O Y — O |0
BE
P& b O O
10 L - 5 H SR O O O
7= FPER O
Z DAt J—)VERX U —AEX O
ZEHEBR DO EY DR E O
T —78u—10 4 Ry O O
7= O O

HIrERAF, BATEHEASNWTWAEIRFENDRE LT,

WE. BYOFERIC, FRECRYANSZ EITKYITINEK

WE. EYDOHE, QBRFIZ, REHZRMYAND ZEITKYITIRE

ER. BYOERBLIVERICHIY. ERAECERAEICERET S IR YTIRNEK
n. IFCO DHEETY TITRESNTWSHIEHE

. ATUVDEERENSEZTERAMNE L VAR

o BANEFNDHIER
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(1) BAFAHHM

BT X—OBEFMNOOT 7a—F 2B TiE, Wi e Fr i T+5 2 &
DEBEZREE 705, EEE, BURIZBWTIE, BEmOBERFICREN R 6ND, (7
YOREYDOL LT U — b LIIBRBIC L RO T L— AL, FZEL T D
JEREEEE AL, EAX AL TRL L BElZ, WETHNIE T T A% —, AEETHIUE
A ANEITOM TH B2 TIER R TH S (BHE 44-1, 5H 44-2), AEEOR
RERUTW B DSV DT W E, KOV L > T OKEEDIRS BT b b, 7l
FICEL L, Lo TOBRERN 0.62W/(m - k) TH Y . RS ETHEWT & LTk
PHRD T L& 27— 278 0.028W/(m- k)T 5 = & L0 WiEWEDIK S Hifa b 5%,
Fo, BEICBEAL T, PEE BXTOTTHH0, BE443ICALND LI
7 a7 ORI AELT, [EMEDOR T REET B,

BEE 441 A4S VIZETHBEEEDH FEH 442 A5VICEWVT—ROLGEM
Df (RZEL 2H)

B Fhbb, YLE T — b L AEOWBMERE AR D T2DICIE, WY ZAF LD 20 HU EDESD LV
TP/ D, 7o, T2 THWE L U T OBURERIINE N FZETIERW L o TORETH Y | 2%
Lo T TIIBMRERDMET U, WiEWERES [ B9 5 Z LR PREN S, 2B, BMEO HATIZTMHEA &
FERIE - BT XL X [FEEOE = R F—FEUEOML ),

111



BEHE 443 BITDOEZAHNLRSD
(LA DR BTN TNS)

L7 oTARIEE TIE, 35K 44-1 0 By OHEBEIZER L, FMEERS OB 0o W
BGRL DT DOIZA 7 BV TT TIZEA I TV D HAN, & 57258 ENEFEN 5 HM
WZOWTIRRD, ZDtk, WiEh &l OVE B0 = R @M Ch 5 H R (%O B &
TORKE) BLOUEE - #iK (BRIEK) 280 T, Ny 77 A OB NRBLIZ DN
T2,

1) Wk

(7)) WrEkF

—HEBOEFEY TIIR Y AF L 7R EOMEM PN EANS N TN D, B S5 Wt
BORO b D03 ZEOFZE L T ORI WrEWS 25 A9 DML MR S 7o,

(1) RV =1 (PVC) T HT7 A% v

AT U TIEPVCBOXRT T ADOY v RS HIRENTEY . FEHEOERNEEY T
FZ<BEHAINTWD, EL, Zb0Hy vOMBWERRIZRWbOD, XTH T A
T HENC L A2 BEE A2 T2 5 b O TIEAR WD, KESMt2 SIS CTRIET S
FENAMLETH D,

(V) WA A hzz v )

HZE LU TEA T ACEB N TRBEE L TWIEMTHY . =5 LB OBEWEE
mOLHRABITON TN D, BARRIZIE, 3BICH»PNLT 2L HORNEO S B, H
REBy AR Y AF L OWES THRE L7CBEM SIRE ST\ D, 2 OFM OWTEWER
WTOFZEL AL EE NSO, i L EOREEZ I N—L I DEOTRNE=DH, 1
BORLETHD, o, LU ATNICKHEMBH S Z LIk, E— 7Y v VORED
bDHZEITERENLETH D,
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BEH 4.4-4 BRBMAYSFZELOH
(=) BHRC 73 K A2 % [X 2 WA 175
BHRC TIIE 3D RAEEE HAIZ, BT 47 a— K 19 SKICHERL L 7288 R0
TEEEBERL, TOERKMEEDT=DIZE Y 7T v 7 2ER L, EHITFICEA LTV 5,
BHRC 238 RARHEZ X 2 Wi TiEDFEMIITE 4.4-2 D@D ThH 5,

% 4.4-2 BHRCIZKBEILT AU Fa—FIZERLE-EI AT

A e R
3 122 L o H+NBEGPVC Y & 2 +37 55 A
DBET T — )V
SMATE Y, BEAZLSTEHY, hEL A,
WrEkt CRfaAFr—1), B AV FR/SRIL
BA 1B (22)
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K

SAWEN+ S A AL BT D RIRT 4 T — L

RC AT 7+AENZ NA+T LT AR — b
BHAK+HEK SRV

HWrEES (ERaA T r—)L) +ARAEIET T
JEA v

TIIEA N, REARa 7 ) —hEA
Jb & EH 2 ATRE

2% L o TNV DRET 4 T — )L

SMATE D | M BEREE THIREE e XL
HFFTEY,  PVC Ay o, FAZILITERD,
WrEbt (Bl A Fr—)v) [EEEHM], H2E L
N

SERAUE EFIE, EAZLTEHRY . AER
— K GL 7 &

B AMEE(L BT+ D BEST ¢ T — )L

7 F Y I)VR— R+7 L 2 Ty +wrEgs (7
Z A 7—)L) +RC KK

SRBEME B, @JE Ve SITiE L 2 AT EE

Rigay 7V — b7 vy 7 B R —
Rl LT ORET ¢ T — L

SMUIE Y . 7T VLR — R4 S — b +i%
BT AW BN (7T AT — )+ 3R = 7 )
A=

WNEEAE BIFIR. AEAR— FGL AR E
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WK F IS BEH T B FE D RES 7 — L

ML D . EAZ L) TEBDAPVC A ¥ at
EAZNHTHRY (HHi5]) +E A FAR— R+
BiAKS — RMHRER T (X7 0) Wt (7
T A =)L) +AER— R 2 EAL

PSR EFIE, o R— RRA BT I B
X FRE

() Zoft, A% KBRS LD WA TIA
B TIE, LT O 2 OWEVE = R @M D3RS S v,

(i) BRORY ZAF L AT O BT O T E 22 280 3 AA TN TEY  BEHO
T ¥ R LD ETIAL, EALX N ETH ETZ1TH (BH 445, 5H4.4-6)

(i) MAEED a7 Y — ML § 705 WiBBF DR Y AF L R A 85 TR\ TEEE
M. BEHMOT v 2L ENEICHBIAALTHY . EOF F FTHUTAR 2K, FEMm
J1EER OWrEES (P 5h44 SuperPanel)

FE 445 TthZEFOHBAAAZERMEM
EH 44-6 MEMOBEIRS
(BEM T L—LADIEHAH)

Z @ SuperPanel TiEIZAA ABELY T4 A E%1T, 47 V[ENT Advanced
Building Products Company fE3EE L CTWA D Th 5, M IEE, KIF K OFERM F18EH O
HMPAEEINTWD, ZIDDOEHMITE Y NRFE, HDWITEEM O Z & DIX S
D HHEETH D,

COTEOIZARMIIM H720 600 Kk RATHY, FERTIELIZEALEDY DN
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ik TH 5D, X6, THERE (172
e R\ SHTZ 0 300kg OEEEAL) 72

Flo, BTRNX—OBEM 2T &

BEM DFITER 4.4-3 DB TH D,

%= 4.4-3

EYSUB SN
EORRLH D,

A OB R (JEkTIEIC

IRIEFES Y . 10 5 Rial OBIE R Kb 5,

HEM DR

Polystyrene panel
Libol 395 g palisl % iy

i} 77 B

- Qcyﬂﬁﬁﬂmi BCRODORY ZF Lo 2 M ORICEREH A3 5E S
Q@ omsmssidone | Ci5y T a2 THESATN S, 202
= ODIagonaireharm3mm . B
/ ﬁCmﬁﬁmgy“% KOR) AF L UOBICESEa Y 7 ) — 4
-‘*E iy L @ Tanevesa rebarasmm | HB L, WABEL T 5, T —LHA1FTT X
dmm a4
32 @ Veritairsbaratamn | 7 BT, SIS 7210 kD R S
2‘&. mm | a Eits s,
EE >< ] (® Dowel reber NTND,
B g e (55 4.4-7)
% | ; UCh I lini
 PHI [IE-@ 0 crmetinne
| f o ;ﬁyam.sl)«m
600 KHH
KIFTICA R, O Ficar 7 U— & B

EGDD]M

iBSI 130 |70 | 70 | 70_|_ 130 165|

RTAHZEICED, REWNERZEHAED Z &
NTEDH, RIUAF LA LIAENT T ¥
FOVITRIFAL B, BB Eo THUZFIH T
Lo Flo, BEHORLHWTWDS, KUY ZF
LY DONSEY DEZFEITE D,

@% (5H 4.4-8)
C e FEiM /75
hmﬂ——: J BEDTHIE D TF v o xR fTBiIAE T
- 0- O 0 — |—G c JaoT 120mm

600 4
SC §
er9 Jos 7
' ann ] g é
1 ] y
_ i §
i 1 70 To 200men ff
i | x|
wp S =0-6. e —©°-C %\ '
k'
E00 | ’E
B00x (200 15 B0) xalpits Jyks :alaal 5

Do MEVDEZFEHITE D,
(55 4.4-9)

HFfr : Advanced Building Products Company %t

& &Y JICA SAEMIER
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BE 4.4-7 7B SuperPanel EH 4 4-8 E3A SuperPanel

BE 4.4-9 3JEMm HEER SuperPanel

2) Ry UTE T R OB AR

FEEEIZRBIT 58y 7B R ENL, Ol (B 0 2 &) | 0K © H SR E A
@EE, OmE « WKICKHEND, 4T DBIEDORRELAZHLEITHB T, B, K
FEomEERHRE LRy VT EZXEREZEAL TWATr— R, BUFICL D=2 —
20 L EEEROE A M EA L 2 B Lk~ v a v PR LN b 00, ERTHENC
%< ABND/I~FRBEOBEY IR T TH - 72,

A& ol BN RS EE L TIBUROEEITITR S NN 00, B2
FMZBNT ) UNTOEFEP AL, BROBFEIZBWTHISHBRALN TN D,
Bl 21, AL CRBARRETOME CIXEWo LR ITHREZ 2 b —L+ 54
e (GH 4.4-10), ski)7e THEERY 85 (BMICEREZT, BERNICEZTD AT) %
LY (BE44-11) bH D, 72720, HEFITEH L TR OFEM MG & G Lo
TR EEN LB X HID,

M N B OB TIEIC OWTITATH [5%EEABIF SO TR 22RO Z L,
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4.4.2. FZENEF

BT RV F —HANOBRFHI B W TR, EHSGE, a8, BRIMSUEIZ ST THRET 5,

AL EOX R & 1X, RO AT AOMEIFIEO RLE LS, FHOBEL - UK/ &
WL TITORRTH D, HERFEHOXR & 1d, BRI AERIZEZ 20, Frin
LOWRHEHRTDHZILICE > TTORERTH D, RIESIEDOX K 1L, ELOREDE
FHCAZ DK B 2 AL - BRIFOLEIZHbE TET HXRTH 5,

A T AATBW TR E TEAF OEM, B rTRERHTIC OVN TR 4.4-4 (T L 7=,
F 444 DE-FHEAIL, BATHRASN TVWAEZXFIETHY, TUONBEICEASH
TWB), SHBENATREMNENH 2 M OBLS TEI STV 5,

THRNAX—BWHMEE, v 7V U RO OEEME NS, BE OWEGR{LOR > 7
ORFEEHIEOEAN, 23—V = F L— 3 > (CHP) O A EH A R/ =X —
Hifrchdr B2 b,

xR 4.4-4 BEROZEMNGE T REMICRT 5 5&0E 7 B0 8 A F M7 B U@ el 8e 4 i
AT xIEHE EE L)L

RAE | M8 ER | BH | @

B - | BRBERR I O ZE KU O O

iITeES AR A T OEELTE S OFHEE O

R MR DR E O

ARLIRNFEORE, IV T DR

FRABE EOWE\OR{L

PEBR AR L 7~ D Al I B o0 3E A

T SN R B~ D T O

BEGEIIC L A= v b O

7S - | ZEPHRREIREE - 1R E ORI

B ANKHUA B DA/

VA —I 7Ty FEOINT I I

ZEF - WA SGE BRI ] oD R AE

AHE YT PN

SR

BEEIFv 7 a AR5 IR

R IE RN 0 AT

EY ARG D A & Y 2 — L iEiR

ZE DI B2 R D 22 FRAE I

REZHER DN

BIRT 7Y hDEA

ERNRE—H —~DOHH

fadEAk | ke IR O KA

ST | RNEE RO

O|0|0

O|0|0|0|0|O0|0]0]|0|0

O|0|0

X|O|O|O|O[X|X|O|X[X|X|O|Xx|m|/BO|Ol0|0|0|0|0|m|H @&

OO0
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AN IR ] A5 0D 28 1 A BE I O X
VAR S HIT O O
HEEA R B O O O
ANELREB - ANERF [ A OVHAT O [
Fof | 23—y =1L —3 3 (CHP) O | O
BMSIZ X2 24P 2 — Ll @) O

HIFXEBIF. BATRASATLWHAEIRFENGREL .

B HBECVRTLOEGAENDRELY., EEOBEL - HEGEICE >TITOIMEK
B RIBEHSBSOLITMAERIECGY ., HLOWLDICEEAEHIT S EICE>TITOIREK
HE--ELDEEDEMEICHEVKRELREE - RFEOREICHHE TERT 2K

W IFCO DHEETY TICIRESNATILSHIEE

XA UDRBEERENOCEZ TERANEL LVEE

O-BANEFENSIER

A 7 CENTIE, BERAAOLT e 8 = xS RO AREZT-oTnD, Al
fn A — T =~ DB M OV ~D MBS LR TH 5,

BEE44-12 BEREHANTERRERRE—
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4.5. BIRILF—RToIvIL
4.5.1. BELH

(1) ELTA4VT3—F19FKEFICLDEIRILT—DAHEE
2, HZEL U DOIERIERER TR, B XL TRL LT
Rz, WllE 7 242 =T, IMIlZZ AV, A ETIZLV T EZ A VTH BT 2 TiER—
T D, HEDOREREZESE 2. BEOMHEREZ & 4.5-1,

TANT TR DO 7 L —

%

X 4.5-1 DEBVHETET S,

z4.5-1 EBEDH
dj(mm) | A;(W/mK) R; (m>.K/W)
75 A H—! 10 0.62 0.016
ELEL]! 10 1.5 0.007
gL g 200 - 0.390
EHL! 10 1.5 0.007
o | HERE 2 13 22 0.006
fELe VoA A I 30~40 0.030
di: REMODES, 2; %H*Jr(l)ﬂ{nkﬁlli R : EEMDEIER
HAr: 1 BEEXE  FEOWBEOLEN L BEEM (1989)

2 ELT4rTa—F19&ME

4.5-1

Btk

NEEZ AR E . MOV X A NV THE R T25E8 OBJGHL R K OBAE R U 13, % 4.5-22
DEBYTHDHY,
S OB, AERRIIUTIC L Bl L,
1 d 1
R= Qj tx A i @

;=23 Wm’K (BHNOBEHOREELER) ao=9 W/ m> K (FMER OF HEVRER)
(T ELRms BERmaetatig)
U= 1
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#4.5-2 EBEERRRUBEREU

AVBEM: B R (nf.K/W) | U (W/ni K)
ATk =y =ty 0.58 1.72
VoA AL RS 0.60 1.66
ENVT 43— K 1950 [System Performance Method ] (Z331F % Z\H 5k o> FUEfH B HY

W B4 5 BER OBVE TR Oy 1., £ 4.5-3 Oi@Y Th 5%,

% 4.5-3 Standard Thermal Transmittance Uy, (W /m”.K)

by “System Performance Method” of Building Code 19

. Attached Attached
Individual | - ding with | Building with
detached 4 . EW .u g W
. continuous discontinuous
Dwelling .. .
application application
Group 1T 0.88 1.01 1.39
Group III 1.02 1.17 1.61
Hif: BT 47 a— R 195

INEFK 4521

X 50%r <

W U7 EEROEBEOWEWERE O HERIME & el X, ey 4 7 a—
K19 %8579 5 2 LI L AHERNE & ik L ¢, FafFExe (Fr—7212%
ME BRI 3 5 L7-8%] T

SHEEhD) T

I5 30%~40%., MEFHIZITIFIH S

TRVVEE L7 ) THE 3 ~20%., B DA R BEm D OBEKZHIH TE 5 D Lt

rans,

—JF. BT 47 a— K 19 5D [Prescriptive Method] TER I 5EED

#4540 THBHY,

DEFEHUE T

R

AT 73— R 19 4TI,

—72, RO3 Zbletg L Lz

VAT 73— R 19 5T,

— 772, ROV3 Zlbigstg L Lz
LT,

T~Z U
(F—7"4
T~T U
(F—74

Iz
el
\z
bl

TN T @I T N—T 2~4 |
WFHEERFIE L2V,

ROA: U RY <7 A R
(TR DAFLE L7200,
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% 4.5-4 Standard Thermal Resistence (m>.K / W)
by “Prescriptive Method” of Building Code 19

External Internal Central Equal
thermal thermal thermal thermal
Percentage of insulation insulation insulation insulation
Window type* Building translucent layers' 5
Type area to external =
walls (a) &
Wall with Super | Group II 0.9 1.5 1.5 1.4
window Group 1T 0.8 1.2 1.2 1.1
16 < a <20 2.5 N/A N/A N/A
Group 1T 11 <a<1s 1.7 4.9 4.9 4.1
Wall with a <10 1.4 32 32 2.8
Ordinary 21 < a<25 1.8 5.7 5.7 4.6
windows 16 < a < 20 1.4 3.2 3.2 2.8
Group III
11 <a<15 1.2 2.4 2.4 2.1
a<10 1.1 2.0 2.0 1.9

* Building Code 19, Table 6 (19-3-2)
H AT : Building Code 19

A& EEEOBEOKIEWERR OHERIE & Hefe 34U, TSuper Window | S5k DB F 3 4 £ 1)
L7c@ %A, BT 72— K19 a2 885F3huE, HERIME &tk UCR 0 4 Bk <
BEE 2D OBGEKR % 7 V—7 2 DY) TITA 30~60%., 7 /L—7" 3 DY TITHKI 25~50%
HIRCTZ 260 EHEFH &5, £72 [Ordinary Windows| Z8:H L7-@Wo%4. BAOEHO
HFEIZE D, Z—T7 2 D@EMTHIUTK 55~90% U<, Z—T 3DOEMTYH 45~90%
I OBFERZHIKCTX 5 LH#EdH S5,

UL EDORERIE, 7~F TN O LRI OIS S BE TIEOWEWERRIZIE-S<, BN
WZRBERORIETHIETRLT—RT U v LOHFHETH W . EEICA T Dt
METHZ ) LEATEXAFT—RT Uy LE2HLTWDEbIFTIER<, ZOlEIZA T
DENLDEZRNX—DRT V¥V EEMICE LIETIERY, LELERL, b
DIENS, BT ¢ 7 a— R 19 FhifT OMENE =X N F—REDT-ODF—L 70D =
LERLTWVD EEZBND,

EHIZ, IHMOHUD IZ &% &, ELT 4 > 72— K 19 & LTV DI,
ATV DFFREEYEIRD 30%RELDZETHD, {47 TOHEBEDD 70%I2F\0
T, AEN EFEO XS REIEA T vy VERFTH I EEEZDHE, BT 4 a— R
19 RS FOEEME, Fo, FVSETFIZL D = Rx X =R B O etk N —EHbh 5,
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4.5.2. BEDEF

EAADOABINC T R — AL K OE TR —RT X VOHEEE L THD,
AZDEMTBWTIEL, BEICh2rb L'y M I AVEFRZEARIERA L TV 5, H
ARIZBWTE, PIIRE L =3 L F—ax hOFRREWND, DNEARO BV B2
EBRAL, B b2 ﬁ®ﬁﬂ%@%ﬁ747ﬁ47w:x%ﬂﬁ<@5ﬁ@uif
T b TAEREEFRA LTS, 7 TliE, BEOEIR, =R X— M0 < 2 &)
NTEY, HEVEAGTRIN TV o7 LY ITEbILS,

ZEPH S AT DMK L%@%m@%“k%W%%MEL EAKIZRES SRR ERT
DR T EHEET D20 OBEMBRERTH Y . B=ROTDOBEESEICHIE 2 L13IF &
I EBEI TR,

FROEBY AT EAERFERR VAT AMERRTHIEI S SILTWRNWZ D, EHo
HERDL T, TXAX—HEOMEEIFELCTHDL EEE L, OISV TT, 4
%, TAR—APESN RIS NS R&ETH 5D,

(1) AR &M

B O RAEB (b, BEEE, A7 4 A, KT, Ya v BT —) ITHEE LT,
ANJS17—# 1%, Energy balance sheet 1387 ™ Chapter 9 KN4, 3.2 HAIZHIR L7~ JICA
BHDETINFE =W L > THLNT—F%H LI LTS,
ANT =2 OFEEZRH LTz, REORESE R OREN S E Y BN 7=9)

72¥. Energy balance sheet 1387 @ Chapter 9 TiX. SABA X° IFCO D& 4T X » T FEhi
SN TR FX =W ORE RO R STV D, B &3 /0 B DA — 1 H
TEBANLTEHEDOETRNX—RT v VORGP R INTNDR, REt S 7o il %
DO FEOFEM (HEOFSE, A7 2 V¥ /W IR STV,

Q) RRICHE T D IR —REMRUVEIRILF—RT OO v ILOHETE

RBEICB T D =R F—FEMN K VE TRV —RT v v VOHEE %5 4. 5-5 (TR,
BOHNTVD 3 ELDT —F DL LT, =X —FEA % 3,958M]/m* & L7z, £7z,
B D = R L X —FHAI N 2, 83IM]/m> T D Z LB m*H 7=V OFIERT > v L%
1, 127M])/m?* & L7z,
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£4.55 FBRICEFAIRILF—REMRVEIRILEF—RTUOIvILO#TE

. . Predicted consumption after
Consumption before taking . .
Usable energy conservation measures taking energy conservation
Description building floor measures
2
e {) gigajoule megajoule/m2 gigajoule megajoule/m2
Hospital with 600 | 3¢ o1 | 169 90850 | 4,404 111,171 2,880
beds, Tehran
Hospital with 400 | 55 o1 1 109 19300 | 3.248 68,530 2,038
beds, Tehran
Atieh hospital
(350beds) 24,000 101,664.15 4,236 92,687 3,862
Average 32,074 126,952 3,958 90,796 2,831

HFT : Energy balance sheet 1387

QEZBIZBFAIIRILF—REMRVEIRILY—FRT OO VILOHRE

FEEICBT 2 =R X —FHEN L OE =RV —RT U X )VOREE & 3 4. 56 [ZRT,
BoENTVWDE3ELDOT—ZDHEE LT, =)V —FEN % 1, 320M]/m° & LT, 7=,
IRt D = 3 VX —JFHALA 986M]/m* TH D Z LD, w2 Bz OEIERT > v ¥ L%,
343MJ/m* & L=,

F456 FEICEFAIIRILF—REMRVEIRILTF—RTUOIYILOHE

. . Predicted consumption after
Consumption before taking K .
Usable energy conservation measures taking energy conservation
Description building floor measures
2.
) gigajoule megajoule/m’ gigajoule megajoule/m’
14 sample 12-storey
residential buildings, Tehran 50,400 81,446.40 1,616 48,485 962
20 sample residential 15979 | 22,732.10 1,417 12,123.20 759
buildings, Tehran
Ekbatan 66,000 71,706.60 1,086 69,918.86 1,059
Average 44,126 58,628 1,329 43,509 986

H P : Energy balance sheet 1387

BDF T4 RIZBEFEIIRILF—REMRUVEIRILF—RT OO YILDOHE

F 7 4 AZBT DRV F—JHE R OE =R VX —RT Yy VOHEEEFR 4.5-7 12
ZNCAN

BoNTVWD 4 ELOT =D L LT, =)V X—fUHN % 2,453M)/m* & LTz, &
2. HIEE O R VX —FEAL 1, 460M]/m* THH Z EnDH, o H72 0 OHIEART > ¥
V& 99TM]/m? & L=,
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RA5T 74 RICBITBIRILF—REMRUVEIRILT—FRTUIYILOMHE

Consumption before taking

Predicted consumption after
taking energy conservation

Usable energy conservation measures
Description building floor measures
2.
AT gigajoule megajoule/m2 gigajoule megajoule/m2

13-storey office building, Tehran 9,230 22,041.20 2,388 11,058 1,198

Office building, Fars province 6,960 | 12,677.90 | 1,821.50 8,319 1,195.20
[south/south-western Iran]
Office building, East Azerbajjan 7,536 | 13,369.10 1,774 7,552.30 | 1,002.10
province [north-western Iran]

Office building, Khorasan province | ¢ 05| 198890 | 1807.10 | 622020 | 1,036.70

4-storey building, Tehran 1,568 3,375.80 2,153 1,624.90 1,036

Educational complex, Tehran 28,582 75,554.40 2,645 54,530.10 1,904

District 6 telecommunications 1,950 3,11320 | 1,59630 | 1483.80 760.7

building, Tehran

Telephone centre building, Tehran 3,217 16,827 5,230.20 13,198.60 5,035.40

Power centre building, Isfahan 8,400 | 24,142.20 2,874 8,217.20 978.2

province [central Iran]
Power centre building, Khuzestan |, 55, 13338 2,837 3.575 760.3
Power centre building, Markazi 7,500 | 23,886.40 | 3,182.20 11,967 1,595
province [north-central Iran]
Energy Affairs Branch building, 6,500 | 10,871.90 | 1,672.60 | 8909.50 | 1,370.70
Tehran
Tavanir management building,
4,000 5,767.50 1,441.90 3,709.40 927.3
Tehran
Average 7,396 18,142 2,453 10,797 1,460

HiFT : Energy balance sheet 1387

G)YRTIIEFTBIRILF—REMRVEIRILE—RT OO VILDHEE
BT ICBIT D RN F—FHEN R OE TRV —RT Y VORHEE & 3 4. 5-8 [T 7,
BOHNLTWEDEE 1L ENLVOT —HIZOHRT, THRF—FENZ 1,648M]/m* & LT, 72,
HINE% D = R VX — LAY 1, 068M]/m* TH D Z L b m H 7V OFIRT > 2 v Vi

580MJ/m* & L7z,
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£4.5-8 RTINZEFTAIRIILF—REHMARUVEIRILT—RTUOIYILOHE

Predicted consumption after
taking energy conservation
measures

Consumption before taking

Usable energy conservation measures

Description building floor
2
L ) gigajoule megajoule/m2 gigajoule megajoule/m2
S-storey hotel with 60 rooms, 3781 | 6,231.50 1,648 4,040 1,068
Tehran

HFT : Energy balance sheet 1387

6 avEYITEUE—ICETAIRILF—REMRUVEIRILT—RT I v ILOH
E

TANX =N KT ZJIZREECNOT —Z RN A XBWilisx DT — % N K%
D=, BUROZ RNV —HEEITRETE R,
kkLMmmﬁEl@ézzw%w%m EBL, BADOLLTWVWRIEDE = RLX—
T 2w VDK 456, 000M]/FETh D, m* H7= D OHIBIART &3 % /MZT 5 &K 250M]/m2

L%,

453 A4S VDEIDEKREREDHTE

4. L2ICRH D LB TATUTTOENLVDIERFED T — X 2T AFTETND, D
7o, OEHIZ I 5 BV OIEREFFIZ OV T, #HEE L7z,

(1) AR &M

TANT O ENVOIERFEFEITER 4. 1-1 D& FD & L,

TT HUAANO BV OIEREREIL, A OIS U TFEET D ERE LT,

Fo. B, BTEICAE L TWD ERGE L, £ 2.2-2 @ Urban ® N A A LT,

(2) EJLDIERERENRE
A T 2T OFTHTHERO BV OMEER BN O Iz X A HEE) &2 2 4. 5-9 1T+, Bt O RiTE
FHZESHWTHAE LR TH D, =X —ROE R SEICHEHT 5,

x4.5-9 A5U02T0EHED EILOMRIERER (AOLLIZE HHETE)

(Unit:m?)
. EYDKRETE(m)
A& ore 1,001 m ~ 5,001 m ~ 2 Total
1,000m LT 5000 10,000 10,001mLLE

BERA 74X 1,625,458 5,610,265 2,361,013 11,682,917 21,279,653
A 74X (BFRER) 25,994,164 62,448,140 16,283,579 71,180,990 175,906,873
RTIL 276,012 1,468,532 660,028 2,030,362 4,434,934
Jbe 29,479 427,383 660,427 3,142,261 4,260,050
TavE G A— 164,100,984 85,926,631 19,327,580 99,214,453 368,569,648
FE 853,581,178 397,031,420 49915373 136,528,057| 1,437,056,028

R2.2-2 &£Y 2010 £D Urban DTAS DO AMO 13,882892 A. 41 S5 &+dD A0 53,637,652 ATHBHZ
Ehn, A50ELIZIE Tehran D 3. 86 EDEILNHZERELz, KA 12DTAZUTOERKREIEIC
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3.86 ZFLTHEL LS,
HFT JICASREEDRTEICE YR

454 BIRLX—RToTvILOHTE

4.5. 2 HTHEM LTIERTFEYS OB R NVFX—ART vl 4.5.3HTRILIZA Z
COENLOREKREELY . A T VEOBETRLX—RT U L EHEE LT,

ATV DETRNVF—RT vy VOHEEEZE 4.5-10 ([Z-7, JRM#FE T, £
20, 000, 000 (kL/4F) D H LD FTRENEN & 5,

—J5. % 2.3-2 @ Residential & Commercial MIENG | BA I Dk = L X — 14211,
432.3 (Mboe : Mega barrel of oil equivalent) T&d 5, lbarrel=159L &35 ¢, BRAH
DA O JFIIHUR = 1L —1H# 1X, £ 68, 700, 000 (KL/4F)

FoT, RAEFHMTOET XX —RT 2 v MIBURD 30%BARETH D LHEET D,

£45-10 4150DEIRILF—RTUI¥IL

Energy conservation Energy
Total floor area | potencial per square conservation
Type of Building use m potencial
(m2) (MJ/m2/year) (MJ/year)
A B C=A*B
Governmental office 21,279,653 997 21,215,814,041
Private office 175,906,873 997 175,379,152,381
Hotel 4,434,934 580 2,572,261,720
Hospital 4,260,050 1127 4,801,076,350
Shopping center 368,569,648 250 92,142,412,000
Collective housing 1,437,056,028 343 492,910,217,604
SUM | 789,020,934,096
clude oil equivalent(kL/year) 20,654,998

EMBERKE. 38.26J/kL & L1,
BRRA 71 RERBOA T 4« RAIFRAL E L TH ST,
HiFT ICARERDHEIC & Y 1ER,
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5.1. YRA—T 5 VREDEKRS &

51.1. IRA—T5UOstEHE

VAL =TT UERETHICS oL, BEHES LR ENMZRET 52 LER D
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B 5.1-1 (3 2)E AR 2 MRS 52 72 OIER L2 b D TH D,
B P, REIOFEEICIED & 5 DIFA 7 TEH R ZHEHET 5B
UY—2R, G@i & TREERICET DN EASNLNLTH D,
IR Z 5 ~7TH LT L, ATADFHICEBM S NS IO DOBEZMHETHLEH T
FTHORF « BRE TR AZ—T T DA— )L AH I,
ZDOHITETREREFOE R L & bITEHT 2B R TE

BN, A2 DETXRE
MOBEED L L BICE TR - BB SRR ERELESEN A THMEND X IR

IRASND AR

Do
Energy efficiency promotion steps & Stakeholder
RH#i(10~20%)
STARENITSURE
*CSR
(AT ARIRIEZETH H—RUTIRTYb
b (5~104F)
RBEETEER
RIBREEEEZOEM
Fopay -t’élﬁ';')’—@#ﬁﬁ@
Alooss /RCBYTIBAEALKT 3) A
AHAER AT EIREFR
(Mt - BB AR I it
FRu oy 7R /
v .1\ %ﬁ f(f 136 BUR-HIEILR j;ﬁgj’&;jﬂ;ﬁ*
BRRATH (E3FTNEETRANEC M EZDEF ADBHD) .
- H TR

51-1 ELNEBIREEDRTY T
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5.1.2. EIXOXREH

ENLOBETRX A FHET 5 & IR E T LUV EZRD LIMLER D DH, T OH
HITHE L OB =R HE LA E L OB = ) HEETIIIR bR D L, HEo e ®
o7 —Y—bRRLNLTHD,

F 6. 1-LIFERE NV ERFENDOE R FEDENERT LD TH 5.

B L DB T RMERBIERRGH B TRPEDIRE DD, fia LRI S L LD a Iy
Vam U IO THLRELEAEND,

—77, BEFEL O = R MEREI EVRBE O Y 2 E M LR, AR HMEO LD m
Fa—=v7 FEDOREL) TRED,

HraxP—Ee 2ot (ESCO) 12X DE = HBUEIZ L - THEMAIZE = 1M Z &) 5 B
HERAITH 2,

x 5.1-1 FEELELHHFEILOET RMEK

[BEFFE L] [#TEEE L]
EA-BFICEBEIR HAIREBRTORE
(HITARFE:10—20%) (BT RE:20—30%)
Fa—=UTI2&BHEIR HIREHRTOHBIEEE
(BT RE:20—230%) (BITRE:10—20%)
RERBICLBET SEIL#&OIIYa=y
(BT REE:20—30%) (AT AR 0—50%)

ELLICEAZBDORG b~ AXY—7 7 VREIZIINETH D,
X 5. 12 XS DR Z AL LTELEHICED L HEELDOEIEZRTHDOTH D,
EADOMEN A 3 OFERE L TIITIFEI 0ETI 0 %ITFLE MR TEDL Z LI
2%, ZORNLLNDZ L3R E RIS FEMITBEFELOEEN 8 5 %L, ET
HOIMOBMFENDEZRRT vy /UNEEINCE <, BEFELVOE =R BLED A
IR, FTEZRORRE LT 6D 2 ER0h 5,
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(HFT) JICA SAER

5. 1-2 HEELDEE

5.1.3. BRI RNEAMELEREES

2. FEO 512 BRI OFERE & HIT AT B _RXEEH B R,
B L, BEHEEMISRO AT, BB EADOAMIIEY 7| ECHE A0

ANMEAR BT L2y, BEARLFEMH B2,

& 51-2 BRINEAMELELREN

(B ~EAHM]

(LRGN, &5, sEN]

E I ERE

EHEFTELLRAM

HIRE, 27T, GHG BRI, K&, BIRK
XELGETHAEOEEIMEESTED

SEHET
AT EEAM ERESRR DB A EOHELMERE N
F—5~—RE

T F = ARG

ENEIRCRERGT—2EBDEERES.
WET—ANEHEDIEREN

T RX—ZEHER AN, N Fv—7
R ENH

HIRT —SRELRET —SDEHEN. T

—BDREN . AUFI—VRTEREN

A IR ER

AIrHIGESH - AT HIEH R BESIEA
H(BIrEMBEREXEFTMA.ESCOEX
HERED)

BIFERRESITAEN.ESCORKEED
EODERFTERERN

B GG eI A T = R DT -

BAIRTBRICHIURVHIE -BEEREN. E=

A (B xefFEEFRET) HELTOEXIREREN
BE-FHHSH. BEIESHEE
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51.4 %7034
FEOEZFIHESE F—H (v T 4Ty A NERHA) BT 5H 100
BT a7 T hERK 513177,
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QOFE Y a v, S5 IREAFFHE, Exik)
2 T L —BEE B & O AL - I A MOE
(i Bh A= HIRE)
3 FORIEH EE DA & B G B FHE R IC L HPEZE - A | MOE
B
4 FEZ T EE DOFIRR MOE
SABA
5 ESCO BV R ADFK MOE
SABA
6 FEREERONE L T — 2 X— 21k MOE

7| B | BEULELEOEN R - &= R IEEO WL MOE

[H MOHUD
BHRC

8 EE&C |Z4% B i EEH iy D K Afe itk BHRC

9 HEF 7w 2OHHE T 1 7T Al MOE

10 | Afh | Ambi R MOE

FhiE DB T v 7T AOWEEZ LI FIZRT,

(1) A=xEFRBAEFEOHAN (BOR)

2005-2025 4ED 20 B 3 72 B ONT 2010-2015 AE D S IR L FEFE 233 ITL TR Y
ZOPRTELOEZINF—BNEFZAEL L TESIT ATV,

F7o. 2011 4F 3 HIZE T RENRIL L, BRE TR EKRNLT 72 a 7T U ERif T
bbb, BrxrHfEO+HIZTE TN D,

(2) =xAX—EhEMEEOAE L (BOK) £k

BITAXDA BT 47 ERDERNF—MEDG]E RIFHVEERNOIEE > TV D,
FHBNAHIEIEIC L 0 5% EMEICE & EFBFE SN TR Y ZOm ThAE =3 #HEED S
DEENDODOH D,
ZOMDO FRROENT v 7T MO Tkl 15,

(3) FRREMIEEDEA & B Bifl S5 IC L 2 EERR (BUR)

(4) ESCO VR ADEF (BIR)

136



(5) REFIEOARE (BUR)

(6) HEEEROIUE L T — 2 X—2(b (BIR)

(7) BEEEMELROERMRIL - A= EEOHML (BE)
(8) EE&C IZf% % @EEHAN O it (3EEE)

(9) FEt7uvROWHET 1 7T AMb ()

(10) SFhE (SR[)

51.5. 7o avrsrveéo—Frwy7

INSOELE T ST L EFETT LT I ary I rou—Rvy T ERRONA—
NIRRT,

137






MP Road Map for EE&C of new bulidings

2012 2013 2014 2015 2015

Architecture

1. Model Project Implementation for OJT

Concept design

Basic design

Detail design

Building pemission

Estimation

Procurement and Bidding

Construction work

Checking

Comissioning

2. Training for the trainer Concept design text preparing training training in the labo

b o o o o e (e e e | ] e o (] -

Heat insulating material

Double glass window

Construction technique

BC19

3. Training for the trainee sub—text preparing training training in the labo

Heat insulating material i e e e e el s e s e o I el o e Sl s Bl el ~

Double glass window

Construction technique

BC19

Building Facilities

1. Model Project Implementation for OJT

Concept design

Basic design

Detail design

Building pemission

Estimation

Procurement and Bidding

Construction work

Checking

Comissioning

2. Training for the trainer in the class Concept design text preparing training training in the labo

HVAC system T TC S rYCrCTC T ST TNt ETT T >

Lighting system

Hot water system

BMS and control system

3. Training for the trainee in the class sub—text preparing training training in the labo

HVAC system == == == ==

Lighting system

Hot water system

BMS and control system
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MP Road Map for EE&C of Existing buildings

2012

2013

2014

2015

2015

10

ESCO

1. Training in the class

Energy measuring

Energy audit

EE&C planing

Performance verification

Funding management

2. Special Financial Mechanism

Enlightenment activities

Field study

Holding of workshop

Designing & document drafting

OJT regarding SFM

Trial Operation of SFM

3. Model Project OJT

Energy measuring

Energy audit

EE&C planing

EE&C implementaion tecnique

Performance verification

Funding management

4. CDM Capacity Building

CB for Law&policy makers

CB for managers& technicians

5. CDM Project Formulation Assistance

Pilot Project 1(CHP)

Project design

Project implementation

PIN drafting

EIA

PDD drafting

Pilot Project 2(Greenhouse)

Project design

Project implementation

PIN drafting

EIA

PDD drafting

DATABASE

1Eenergy consumption database

2Eenergy saving activity and
related facility information database

3.Energy manager and the HRD situation database

4 Energy efficiency benchmark

5.Database related to ESCO Engineer

6.Database related to material allowed by government
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BEEHA National building Code 19
19-1 General information

This article of national building codes determines regulations for design, calculation and
implementation of thermal insulation in building envelope, heating, cooling, ventilation,
air conditioning, consuming hot water supply installation systems and the obligations
for designing lighting systems in buildings.

In the first chapter general information and definitions and in the second chapter general
regulations for designing and construction are mentioned. The third chapter focuses on
building envelope insulation methods and some recommendations about architectural
design. The forth chapter is about regulations regarding mechanical installations and
regulations for lighting systems and electrical installations are presented in the fifth
chapter. Moreover, in complimentary information and calculation methods
corresponding to different chapter are given the 11 attachments of this code.

It should be mentioned that along with the observance of these regulations minimum
ventilation required for the residents health should be considered, too.

19-1-1 Scope of application

The regulations presented for building envelope (chapter 19-3) is obligatory for all
types of buildings except buildings group 4 from the energy saving point of view (refer
to chapter 19-2-2-5). These regulations are mentioned in the form of two methods: A
(System performance method) and B (prescriptive method). The former is applicable to
all buildings but the latter can only be used in 1-9 story residential buildings, with the
useful floor area of 2000 square meters and building group 3 from the energy saving
point of view.

The observance of the regulations related to Mechanical systems and installations
(chapter 19-4) and lighting systems (chapter 19-5) is obligatory for all buildings with
the types of occupancy mentioned in attachment 4 of this manual.

19-1-2 Definitions
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- Construction:
The act of constructing a building on an empty land
- Thermal inertia:
The general capability of the building envelope and internal partitions in saving energy,
returning energy and affecting temperature fluctuations and thermal and cooling loads in
the conditioned spaces.
Building thermal inertia is categorized according using the building's useful surface
mass. (Refer to attachment 1)
- Renovation:
Reconstruction of the building's main sections which have been damaged because of
some events or wear out
- Opening:
All kinds of surfaces in building envelope that can be opened and are used for the
achievement, supplying lighting, outside view, sending out the gas resulted from fuel
combustion, ventilation, air conditioning; like all types of doors, windows and skylights
- Flat roof:
Building's final cover which has a slope equal to or less than 10 degree according to the
horizon
- Pitched roof:
Building's final cover which has a slope more than 10 and less than 60 degree with
respect to the horizon
On the pitched roof is the outside space and unconditioned or conditioned spaces are
under it. According to this code if the slope of a partition is more than 60 degree, it is
considered as a wall.
- Energy label:

The label which is determined by the qualified authorities to stick on the industrial
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products used in buildings in order to specify the quality of the products from energy
consumption point of view.

- Thermal terminal:

A part of a cooling or heating system which is located at the end of the circuit and
transfer the energy, which is transferred by the distribution circuit, to the conditioned
space(s) like radiators

- Thermal bridge:

Parts of the building in which the thermal resistance reduces because the discontinuity
of the building envelope's thermal insulation and it causes topical increase of heat
transfer rate

- Building envelope:

All surrounding surfaces of the building including walls, ceilings, floors, openings,
translucent surfaces and so on which on one hand are connected to the outside or
unconditioned space and on the other hand to the conditioned spaces inside the
building

Building envelope is not necessarily the same as physical envelope, because physical
envelope can include unconditioned spaces, too. Building envelope also includes
elements which on their external side are adjacent to soil and ground.

- Physical envelope:

All surrounding surfaces of the building including walls, ceilings, floors, openings,
translucent surfaces and so on which on one hand are connected to the outside space and
on the other hand to the conditioned or unconditioned spaces

- Air exchange (air change):

Supplying the healthy conditions for the air inside conditioned space with exchanging a
specific amount of that with fresh air in a period of time

- Change of occupancy:
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Changing the type of operation in the existing building

- Development:

Extending the area of existing building or adding to its floors

- Ventilation:

The process of blowing or sucking air, naturally or mechanically, to or from any space,
in order to provide health and comfort conditions (including temperature and air
moisture rate control, preventing condensation, preventing the microorganisms' growth
and so on),

Such air can be conditioned.

-Air conditioning:

Kind of ventilation together with the adjustment of factors such as temperature and
moisture and elimination of different pollutants (like odor, dust, microorganisms) for
providing the determined conditions

- Translucent or transparent layer:

A partition or layer whose visible light transfer coefficient is more than 0.05

Translucent layer is of two types, checkmate (opaque) and transparent (hyaline) and
includes widows, external translucent faces, doors, skylights and so on.

- Surface mass:

The average mass of one square meter of building or physical envelope's surface

- Effective surface mass of partitions (m;):

The surface mass of the internal side of the building envelope partition or building's
internal partitions which is considered in calculating effective mass and thermal inertia
of building (refer to attachment 1)

- Effective mass of partitions:

Effective surface mass multiplied by partitions surface

- Building effective mass (M):

Annex1-4



Total effective mass of the building envelope partitions or building's internal partitions

which is considered in calculating thermal inertia of building (refer to attachment 1)

- Building effective surface mass (m;):

The ratio of building effective mass to building usable area (refer to attachment 1)

- Wall:

Part of building's non-translucent internal or external envelope which is vertical or
located with more than 60 degrees slope according to the horizon

- Cooling degree day:

A unit based on temperature and time which is used for estimating energy consumption
and determining cooling load of a building in the hot seasons of the year. Cooling
degree day is equal to total average temperature difference in a day according to 21
degree Celsius in times of the year in which the average daily temperature is more than
21degree Celsius

- Heating degree day:

A unit based on temperature and time which is used for estimating energy consumption
and determining heating load of a building in the cold seasons of the year. Heating
degree day is equal to total average temperature difference in a day to 18 degree Celsius
in times of the year on which the average daily temperature is less than 18 degree
Celsius

- Building usable area (Ap):

Total floor area of the conditioned spaces in a building

- Individual (detached or semi-detached) dwelling:

A building with at least two stories which is separated from other surrounding buildings
in 4 sides or has a common space of less than 15 square meters with them. In this code

it is shortened to "individual building".
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- Attached building:
Any building that cannot be included in the definition of the "individual detached or

semi-detached dwelling" is known as attached building

- Automatic control (& cut out) system:

A system that automatically adjusts the fluid temperature or temperature of the spaces
by turning heating and cooling installations on and off

- Solar index (Is):

A coefficient upon which the amount of solar radiation energy utilized in the building is
determined

- Low-E (Emissivity) glass:

A glass that has special metal-base microscopic coatings on one or both sides and
consequently the infrared radiation of its warm surface to the surrounding cold surfaces
and therefore its heat transfer coefficient is reduces comparing to transparent (hyaline)
glasses. Transparent (hyaline) glasses usually have the emissivity coefficient of about
0.85 but the emissivity of the low-E glass, on the surface covered with low emissivity
coating, can be reduced up to 0.05.

- Building heat loss (transfer) coefficient (H):

The heat loss (transfer) coefficient of a building, or part of it, is equal to sum of the heat
transfers from the partitions of conditioned spaces if the temperature difference between
inside and outside air is 1 degree Kelvin. The unit used for heat transfer coefficient is
[W/K]. In the system performance method, it is compared with the "required heat
transfer coefticient".

- Linear thermal transmittance (y):

The linear thermal transmittance of a one-dimensional part of the building envelope is

equal to the thermal power transferred from one meter length of that element if the
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temperature difference between inside and outside air is 1 degree Kelvin. The unit used
for linear thermal transmittance is [W/m.k].

- Thermal transmittance (U):

The thermal transmittance of a part of the building envelope is equal to the thermal
power transferred from portion of its surface with the area of one square meter if the
temperature difference between inside and outside air is 1 degree Kelvin. The unit used
for thermal transmittance is [W/m?.k].

- Required thermal transmittance (ﬁ):

The required thermal transmittance is the thermal transmittance for all kinds of
partitions forming building envelope (like wall, ceiling, floor, translucent layer, and
door) which is used for calculating required heat loss (transfer) coefficient in this code.

The unit of required thermal transmittance is [W/m?.k].
- Required heat loss (transfer) coefficient (Fb:

The required heat loss (transfer) coefficient is the maximum allowed heat transfer
coefficient for a building or part of it and is calculated using the equations presented in
this code. The unit used for required heat transfer coefficient is [W/K].

- Surface heat transfer coefficient (h):

The ratio of surface heat flux to the temperature difference between partition surface
and adjacent air in a stable status (refer to attachment 8)

- Required heat transfer correction factor (y):

The coefficient which is calculated for correcting required heat transfer coefficient if
appropriate design and optimum utilization of solar energy take place in cold regions

- Thermal transmittance reduction factor (t):

As the temperature difference between inside and unconditioned spaces is less than the
one between inside and outside spaces, a coefficient called "thermal transmittance

reduction factor" is considered in calculating heat transfer from the surfaces adjacent to
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unconditioned spaces (refer to chapter 19-3-1-3-5).
- Solar transmittance (S):
The ratio of solar energy passed through translucent layer to the solar energy which

shone to it.

- Thermal conductivity (A):
The amount of heat passes through one square meter of a homogeneous element with
the thickness of one meter, in steady state, when the temperature difference between two
sides of the element is one degree Kelvin. The unit for thermal conductivity is [W/m.K].
- Thermal insulation (Insulating material):
Material or a compound system which effectively reduces heat transfer from one
environment to another and in addition to that in some cases it can be used for other
applications like bearing and sound insulator. The word "insulation" in this code means
thermal insulation. In some specific conditions air can act as thermal insulation, too.
Thermal insulation applicable in buildings is an insulation that has thermal conductivity
of less than or equal to 0.065 W/m.K and thermal resistance equal to or more than 0.5
m?K/w.
- Thermal (heat) insulation operations:
The application of thermal insulations in order to limit heat transfer rate in building
components
The insulation system should have the following 2 factors:

» Thermal resistance of the whole building envelope with thermal insulation

should be a little more than a specified limit.
» Thermal conductivity of the used insulation should not be more than a specified

limit.

Sometimes the thermal resistance mentioned in building codes can be achieved by using
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suitable material in the building envelope without using thermal insulation.

If the building components are properly insulated, thermal comfort in conditioned
spaces can be easily provided and maintained with energy saving.

Thermal insulation operation is done by special material or a multi-task system. For
example a load-bearing wall can also act as thermal insulation, but in most cases it is
necessary to add a special layer, merely as insulation, to the wall.

- Internal thermal insulation:

Thermal insulating of the building components which is done by adding a layer of
insulation on the inner side

- External thermal insulation:

Thermal insulating of the building components which is done by adding a layer of
insulation on the outer side

- Peripheral thermal insulation:

Thermal insulating with a limited width on the floor on soil, adjacent to and along walls
of building envelope

- Distributed thermal insulation:

Type of building insulation in which the material, either structural or non-structural,
used in main part of the building envelope thickness (wall, ceiling, and floor) has high
thermal resistance.

- Building elements:

Parts of the building that are designed and made for supplying structural or
non-structural needs and provide building's integration in connection together (like roof,
ceiling, floor, wall, and opening)

- Specific factors:

The factors that specify building status, from the view point of energy saving amount.

These factors are of two types, main (basic) and subsidiary (refer to chapter 19-2-2 and
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19-2-3).
-Living space:

The building which people use in everyday life including residential space, working
space and so on
- Conditioned space:
Parts of building internal space, including living space or other, which are warmed or
cooled up to the temperature equal, more or less than the habitat temperature
continuously because of their special operation
- Unconditioned space:
Parts of the building spaces which do not follow the definition of conditioned space
(like the air-tightened separating gap between two buildings, stairs, corridors and
parking areas that lacks cooling and heating terminals)
- Building occupancy:

Type of building application based on the categories presented by Management and
Planning Organization (refer to attachment 4)
It should be mentioned that the phrase "Possession Mode" is used instead of
"occupancy" in some chapters of national building codes.
- Floor:
The horizontal building element that is adjacent to a conditioned space from above and
to soil or unconditioned or outside space from below. It is considered as a part of
building envelope.
- Background heating:
Building's main heating which is adjusted by outside temperature.
- Complementary heating:
Building's subsidiary heating that is designed for dealing with short-term heating needs

when the background heating is not individually enough
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- Composite heating:
The heating comprised of both background and complementary heating
- Low consumption (high efficiency) lamp:
A lamp with an efficiency of more than 50 Lumen/Watt
- Thermal comfort zone:
The heating and humidity conditions in which nearly 80 percent of the inhabitants or
users feel comfortable
- Normal temperature interval:
The temperature interval that must be maintained in spaces that has specific operation
- Competent authorities:
The authorities whose qualifications on the fields determined in this code are formally
approved like BHRC or ISIRI (Institute of Standards and Industrial Research of Iran).
- Thermal resistance:
The ratio of layer thickness to its thermal conductivity; it is formed of some layers
equal to total resistance of each layer.
Thermal resistance reveals the capability of envelope or one or some layers of it to be
thermally insulated. It is shown with "R" and its unit is [m*K/W].
-Air leakage:
Air coming in or going out of the building through holes and channel other than the
ones specified for air exchange
- Residential unit:
A house that has one or more rooms and is supplied with full and independent facilities
(for sleeping, eating, cooking and health) for one person or more to live in
- Air tightening:

Preventing air entrance and exit trough envelope or gaps of its elements
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19.2. General Regulations of Design and Construction

19.2.1. Documents needed for Obtaining Building Permit

For obtaining the building permit, issuance of following documents are necessary for

approval of building in terms of energy saving.

19.2.1.1. Qualification Certificate of Designing Engineer or Company

19.2.1.2 Energy Checklist

Energy checklist must include the summary of following information:

1.
2.

Profile of building and designing engineer.

Main special factors:

- Building occupancy classification (according to 19.2.2.1)

- Classification of annual energy demand of building neighborhood (according to
19.2.2.2);

- Building usable floor area classification (according to 19.2.2.3);

- Classification of City in which the building is constructed (according to
19.2.2.4)

Building classification in terms of energy saving (determined based on main

special factors mentioned and according to paragraph 19.2.2.5);

Classification of the way the building is used (discontinuous or continuous based

on 19.2.3.2);

The method used for thermal insulation of building envelope.

Thermal specifications of materials used in structure;

Thermal specifications of the walls constructing the building envelope;

Building heat transfer coefficient (in case of using system performance method)

Set of technical solutions used and regulations determined considering the

position of walls and their thermal insulating procedure (in case of using

prescriptive method)
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10. Technical specifications related to energy consumption of mechanical heating
and cooling systems, air conditioning and hot water system;

11. Lighting intensity of spaces and lighting controlling system

19.2.1.3. Building Plans

Building plans include floors plans, roof plans, views and cuts, executive details of
building envelope. Places of thermal insulation according to building classification in
terms of amount of energy saved must be specified in floor plans, roof plans, views and
cuts. (Attachment 5)

Executive details of building envelope must be prepared in scales of 1:1, 2:1, 5:1 or
10:1 (based on demands), and thermal insulation procedure and technical specifications
of materials forming the building envelope must be distinguished in them.

If the building is constructed, plans related to all floors must be submitted. In case of
improvement, reconstruction, change of occupancy or building expansion; only
submittal of the information related to unit or independent units subject to change is
enough. All the mentioned plans technical specifications must be signed and approved
by designing engineer or company.

19.2.1.4. Physical specifications of materials and thermal insulation

systems

If in designing and construction of building, traditional materials and insulating systems
are used, required technical specifications like density and protective shield,
accompanied by plans and other documents must be submitted for determination of heat
transfer coefficient and thermal resistance of used materials and insulating systems in
building envelope based on instructions of authentic bodies or based on tables 7 and 8.

If specification values of certain materials or building elements are not found in
competent authorities, or if the constructor claims that he has used products with better

thermal specifications values than the ones set by authentic bodies, it is necessary to
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attach valid technical certificate of products to the documents. This certificate must
include heat transfer coefficient or thermal resistance of the product considering the
width used in building design and other technical specifications required for
comprehensive assessment and also the executive regulation of the material.

In this case, values mentioned in technical certificate, meanwhile the certificate is valid,
are considered as reference for design and calculations. Making use of products like
thermal insulators or insulating doors and windows with energy labels is the first
priority.

19.2.1.5. Technical specifications of Mechanical and Lighting systems

Technical specifications related to energy consumption of mechanical systems used in
buildings including heating, cooling, ventilation, air conditioning and hot water systems
and also lighting system must be determined by valid authorities so that they can be
used in calculations and design. In case of lack of technical specification certificate,
certain measures must be taken in order to determine needed technical specifications
before making use of equipments.

19.2.2. Main specific Factors and Building classification

Minimum amount of required energy consumption saving which is determined for
building envelopes in this section depends on four main specific factors. Based on these
factors buildings are classified in terms of amount of required energy consumption
saving. Main specific factors determinative in classification of building in terms of
required energy consumption saving value are:

- Building occupancy classification;

- Classification of annual heating-cooling energy demand of building location

- Classification of building usable area.

- Classification of city in which the building is constructed

In this section first the classification of each of above mentioned factors and then
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structure classification in terms of energy consumption saving value are studied.

19.2.2.1. Classification of Building Occupancy

Buildings are classified into four groups of A, B, C, D in terms of occupancy. For
determination of building classification in terms of occupancy refer to attachment 4.

If a section or some sections of building, with area of more than 150 square meters,
having a different occupancy than general occupancy of building (occupancy of larger
section of the building), are included in internal space of the building, separate
classification must be considered and regulations related to that occupancy must be
observed.

19.2.2.2. Annual Energy Consumption Classification of Building

Location
In this section, various regions of the country are divided into three groups in terms of
heating-cooling energy demand:

- Regions with low annual energy demand

- Regions with medium annual energy demand

- Regions with high annual energy demand

In attachment 3, classification of annual energy demand of 245 cities of the country
which have weather stations have been mentioned. If the building is located in a city
which is not mentioned in this attachment, data of nearest weather station must be
considered as reference.

19.2.2.3. Classification of Building Usable Area

Under this topic, buildings are classified into two groups in terms of usable area:
- Buildings with usable area of less or equivalent to 1000 square meters

- Buildings with usable area of more than 1000 square meters

19.2.2.4. Classification of city in which the building is constructed

Under this topic, cities are divided into two groups:
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Large cities: Province capital cities and cities with population of more than 1 million.
Small cities: Cities with population of less than one million which are not province

capital cities.

19.2.2.5. Classification of Building in Terms of Energy Consumption

Saving Values

For design of buildings, according to regulations of this topic, it is necessary to
determine the building classification in terms of energy saving. Under this topic four
groups of buildings are:

Group 1: Buildings which are required to highly save energy

Group 2: Buildings which are required to moderately save energy

Group 3: Buildings which are required to slightly save energy

Group 4: Buildings which are not required to save energy

Building classification, in terms of energy consumption saving, is determined based on
table of fifth attachment after determination of main specific factors. Under this subject,
by buildings 1, 2, 3 or 4 is above mentioned classification.

19.2.3. Secondary (subsidiary) Specific Factors

Minimum amount of required saving in determined energy consumption, depends on
other specific factors, which are named secondary specific factors. Secondary specific
factors are:

- Conditions of making use of solar energy

- How the building with none residential occupancy is used.

19.2.3.1. Classification in terms of making use of solar energy

Buildings, in terms of making use of solar energy, are classified into two groups:
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- Buildings which are located in a place that can make adequate use of solar
energy.
- Buildings which are located in a place which have limitations in use of solar

energy.

A building is recognized as a building in a good position to make use of solar energy,
which according to attachment 3, does not have dominant cooling demand and area of
transparent walls in south east to south west direction is more than one ninth of structure
usable area and also masses preventing the sun light must have angle less than 25
degree (refer to attachment 2)

A building which does not have the above mentioned qualifications is considered as a
building which can't make adequate use of solar energy.

19.2.3.2. Classification of the way building with none residential

occupancy is used

None residential buildings in terms of use are divided into two groups:
Discontinuous use: using the building (or a section of it) in a way that at least 10 hours
out of 24 hours the building is not used and temperature control can be halted.
Continuous use: Using the building (or a section of it) in a way that is not subject to
discontinuous use.
If some sections of building are used continuously and some others are used
discontinuously, the larger section must be considered as reference unless the area of
smaller section or sections are more than 150 square meters, in this case thermal
calculations must be done separately.
In following cases spaces with discontinuous use are considered as continuous:

- High thermal inertia of walls ( refer to attachment 1)

- When it is not possible to decrease temperature more than 7 degrees Celsius

under temperature range determined for when building is used
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-This classification is effective in determination of required thermal

transmittance (system performance method, paragraph 19.3.1.2)

19.2.4. Methods of designing building envelope

Regulations of designing building envelope, for reduction of heat transfer, have been
mentioned in 19.3. Design and determination of level of thermal insulation of elements
of building envelope excluding buildings group four, in terms of energy consumption
saving (refer to section 19.2.2.5) must be done in either of these methods:
-Method A (System performance method) which can be used for all the
buildings and is based on total annual energy consumption (section 19.3.1)
-Method B (Prescriptive Method) which can be used only for residential
buildings of one to nine floors, separately or in complexes and with
infrastructure of less than 2000 square meters and buildings of group 3 in
terms of energy consumption saving value. In this method two technical

procedures are presented as B1 and B2 (section 19.3.2)

19.2.5. Designing Mechanical systems

Regulations of designing and selecting the equipments for energy efficiency of
mechanical systems and hot water of buildings have been mentioned in section 19.4.
Observing all these regulations in all the buildings with occupancy announced in
attachment 4; is compulsory.

19.2.6. Designing lighting System

For lighting with electrical consumption, in buildings with occupancies announced in
attachment 4, in addition to observing regulations of topic 13 of national building

regulations, it is necessary to observe articles of section 19.5. of this subject.
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19-3 Building envelope

A considerable portion of the building heat transfer is done via building envelope. In
this chapter, the regulations for designing building envelope, for energy efficiency, are
explained. These regulations are presented in sections 19-3-1 and 19-3-2 in the form of
two methods; method A (System Performance) and method B (prescriptive).

System Performance method can be used in designing and calculating thermal
insulation of envelope in all types of buildings, but prescriptive method is only
applicable for calculating thermal insulation of envelopes of residential buildings with 1
to 9 floors, either individual or complex type, and with floor area less than 2000 m? and
also buildings group 3, based on the energy saving.

19-3-1 Method A- System Performance Method

This method can be used for all types of buildings, however the building design by
using this method, requires building envelope's heat transfer calculation. In the cases
mentioned above prescriptive method (chapter 19-3-2) can be used.

In order to calculate thermal insulation of the buildings by using system performance
method, the building category based on the energy saving should be specified first. The
building category is determined based on principle (primary) specific factors (chapter
19-2-2) and the table in attachment 5 of this code. Then the buildings' thermal insulation
size should be determined through calculation of the "Building heat transfer coefficient

(H)" and comparing it to the maximum allowable one (reference heat transfer

coefficient (H).

The method of calculation of Hand H is explained in chapters 19-3-1-1 and 19-3-1-3

respectively. Figure 1 also shows the flowchart of calculation steps of building

envelope's thermal insulation by system performance method.
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Figure 1- Flowchart of building envelope's thermal insulation calculation steps

using system performance method

Calculations must be done separately for each individual building or apartment unit. If
the building units have the same thermal specifications, the calculations can be done
based on some index units. It should be mentioned that the building units are considered
the same provided that:

- The thermal specifications for all building envelopes of the building units are the
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same;

- The type of cooling, heating and hot water supply system is the same in all units;
- The units have the same type of occupancy.

19-3-1-1 Calculation of Reference heat loss (transfer) coefficient:

Building heat transfer coefficient (H) based on [W/K] is equal to maximum allowable

heat transfer from building envelope, in steady state conditions and per one degree

Celsius temperature difference between inside and outside air.
In calculating H heat transfer from roofs, walls, floors adjacent to air or soil and

translucent layers of the building are considered. These partitions may be adjacent to the
outside space, unconditioned spaces or soil.

For determining the heat reference heat transfer coefficient for a building it is necessary
to extract reference heat transfer coefficients of the building envelope's components
from chapter 19-3-1-2 tables considering the building category (chapter 19-2-2),
building occupancy (chapter 19-2-3-2) and attached or detached status of the building
(according to the definitions in page 5).

Moreover, it is necessary to calculate values of the building envelope components
(including net area of all walls, roof, floor adjacent to air, door, window, and surfaces
adjacent to unconditioned spaces and the perimeter of the floor adjacent to soil
considering the internal dimensions’.

After passing the abovementioned steps, the building's reference heat transfer

coefficient (F) will be calculated through the following equation:

F= (AwxUw) + (ArxUr) + (AexUg) + (PxUp) + (AcxUs) + (ApxUp) + (AwexUwis)
In which:

- Aw: overall area of the walls adjacent to outside space [m?]

- Uw: reference surface heat transfer coefficient of the walls [W/mZK]

- Ar: overall area of the flat or pitched roofs adjacent to outside space [m?]

- Ug: reference surface heat transfer coefficient of pitched or flat roof [W/m?K]
- Ag: overall area of the bottom floor adjacent to outside air [m?]
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- Ug: reference surface heat transfer coefficient of the basement floor adjacent to
outside air [W/m?K]

1- In calculation of H just the thermal bridge of the floor adjacent to soil is considered.

- P: overall perimeter of the bottom floor adjacent to soil, outside space [m]

- ﬁp: reference linear heat transfer coefficient of the basenebt floor adjacent to outside
air [W/mK]

- Ag: overall area of the translucent layers adjacent to outside (glass and frame surfaces)
[m?]

- Ug: reference surface heat transfer coefficient of the translucent layers with their
frames [W/m?K]

- Ap: overall area of the doors adjacent to outside space [m?]

- Up: reference heat transfer coefficient of the doors [W/m?K]

- Awg: overall area of the surfaces adjacent to unconditioned space [m?]

- fIWB: reference surface heat transfer coefficient of the partitions adjacent to
unconditioned space [W/m?K]

Explanations:

1- The areas of all building partitions (Aw, Ar, Ar, Ap, Awg) and the perimeter of the
bottom floor adjacent to soil (P) are calculated from inner side.

2- All reference heat transfer coefficients of the building elements are presented in
chapter 19-3-1-2.

3- "The wall adjacent to the outside space" means a partition which is located between a
conditioned space and outside space. Also "wall adjacent to unconditioned space" is a

partition which is located between a conditioned and an unconditioned space (Figure 2).
In calculating H the areas of the partitions between unconditioned and outside space is

not considered.
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Figure 2- The status of the partitions adjacent to outside and unconditioned space
in schematic plan of 3 sample buildings

Note 1: In regions with high heating need (according to attachment 3) the calculated
reference heat transfer coefficient can be increased to y.V [W/Kelvin]. In this equation
"V" is the volume of building's usable space and "y" is reference heat transfer
coefficient correction factor.

The y values are specified based on building's thermal inertia and solar index. For
attached buildings with continuously used spaces y is extracted from table 1 and for
attached buildings with discontinuously used spaces from table 2.

The method of specifying building's thermal inertia and solar index is presented in
attachment 1 and 2 respectively.

Table 1- Calculation of y factor for attached buildings with continuously used spaces based on

building's thermal inertia and solar index

Thermal inertia Solar index
[s<0.01 [ 0.01<15<0.02 | I[s>0.02
Low 0 0.03 0.06
Average 0 0.05 0.10
High 0 0.06 0.12
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Table 2- Calculation of y factor for attached buildings with discontinuously used spaces based

on building's thermal inertia and solar index

Thermal inertia Solar index

[s<0.01 | 0.01<15<0.02 | Is>0.02

Optional 0 0.04 0.08

19-3-1-2 Reference heat transfer coefficients for the building elements of building

envelope

Reference heat transfer coefficient for the building elements of building envelope is
written in table 3 to 5 based on building category, occupancy and state of being attached

or detached.
In order to calculate building's reference heat transfer coefficient (F) it is necessary to

extract heat transfer coefficients of building envelope's elements from tables mentioned

and put them in the equation in chapter 19-3-1-1.

Table 3- Reference heat transfer coefficient for building elements* for building
group 1 (buildings with high requirements of EE & C)

Type
f builtd
o bulitleg . Attached Attached
Individual oy . o .
Building with Building with
& occupancy detached ) ) .
) continuous discontinuous
Dwelling . .
application application
Building elements
Wall Uy 0.7 0.8 1.1
Flat or pitched roof Uk 0.3 0.5 0.55
Earthen air-contiguous floor Ur 0.45 0.5 0.55
Pe'riphery of earthen 0. 145 145 16
soil-contiguous floor
Translucent layer Us 2.7 2.7 34
Door Up 3.5 3.5 3.5
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Partitions (layers) adjacent
to unconditioned space

A

UWB

0.55

0.55

0.7

*All values are in [W/m?K] except Up that is in W/mK.

Table 4- Reference heat transfer coefficient for building elements* for building

group 2 (buildings with medium requirements of EE & C)

Type of
buildin .. Attached Attached
Individual o : g :
Building with Building with
detached ) . .
& occupancy , continuous discontinuous
Dwelling . o
application application
Building elements
Wall Uy 0.88 1.01 1.39
Flat or pitched roof Ur 0.38 0.63 0.69
Earthen air-contiguous floor Uk 0.57 0.63 0.69
Pe.ripher}./ of  earthen 0. 1.83 1.83 502
soil-contiguous floor
Translucent layer Us 34 34 4.28
Door Up 4.41 4.41 4.41
Partiti 1 dj t] A
artltlons‘ ( ayers) adjacen O 0.60 0.69 0.88
to unconditioned space

*All values are in [W/m?K] except Up that is in W/mK.

Table 5- Reference heat transfer coefficient for building elements* for building
group 3 (buildings with low requirements of EE & C)

Type

of bui L Attached Attached

individual | puilding with | Building with
& occupancy Dwellin continuous discontinuous

g application application

Building elements
Wall Uw 1.02 1.17 1.61
Flat or pitched roof Ur 0.44 0.73 0.8
Earthen air-contiguous floor | Ug 0.66 0.73 0.8
Periphery of earthen U 212 212 234
soil-contiguous floor P ' ' :
Translucent layer Ueg 3.94 3.94 4.96
Door Up 5.11 5.11 5.11
Partitions (layers) adjacent Ous 0.8 0.8 1.02

to unconditioned space

*All values are in [W/m?K] except Up that is in W/mK.
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Note 2: If a building holds the most cooling need based on attachment 3 and all
translucent layers of the building envelope have the overhangs determined in attachment
10, reference heat transfer coefficients of building elements can be increased by 1.1
factor.

19-3-1-3 Calculation of building heat transfer coefficient (H) and control building

envelope properties

After determining reference heat transfer coefficient (F), it is necessary to calculate heat

transfer coefficient (H) and compare it to H Heat transfer coefficient should be
determined following the steps written in chapters 19-3-1-3-1 to 19-3-1-3-6 and
compared to Haccording to what is mentioned in chapter 19-3-1-3-7.

19-3-1-3-1 Calculation of the area of building envelope's elements

In order to calculate heat transfer coefficient the values of all elements of building
envelope, which has different thermal specifications or are adjacent to different spaces
in terms of temperature control, should be calculated individually. These values include
net area of walls, roofs, floors adjacent to air, doors and windows which are adjacent to
outdoor space or unconditioned spaces. For the calculation of the areas, the internal
dimensions of spaces should be the criteria.

19-3-1-3-2 Calculation of perimeter of thermal bridges of the building envelope

Along with calculation of the different elements of building envelope it is required to
measure the length of thermal bridges in the building envelope. The values of thermal
bridges are as follows:

- Perimeter of floor and wall adjacent to soil
- Perimeter of the underside floors
- Perimeter of the intermediate ceilings (which should be multiplied by 2)

- Perimeter of the final ceilings
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- Length of indoor and outdoor walls' joints (which should be multiplied by 2)

- Length of the openings and translucent layers' joints

It should be mentioned that it is possible not to calculate thermal bridges' length if it is
considered to omit accurate and separate calculation of thermal bridges for accelerating
and simplifying the operations; however, in this case, it is necessary to increase heat
transfer coefficient of the building elements that have thermal bridge according to the

values presented in table 32 of attachment 11.

Figure 3 —The design of some thermal bridges in the building envelope

19-3-1-3-3- Calculating and extracting heat transfer coefficient of the envelope's

elements

Another measure in determining H is to calculate or extract surface heat transfer
coefficient (U) for all building envelope's elements.

The heat transfer coefficient of the opaque walls should be calculated using the thermal
conductivity of the common material (attachment 7) and thermal resistance of building
pieces, air layers, and inside or outside surfaces of the building envelope (attachment 8).
It is required to determine heat transfer coefficient of the openings and translucent

layers of the building envelope according to tables presented in attachment 9 of this
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manual.

If the values for specific material or elements are not presented in the abovementioned
attachments or a manufacturer claims that he has supplied products with thermal
specifications better than what is mentioned in the credible sources, the technical license
for the desired product must be attached to the documents.

This technical license must include thermal conductivity or thermal resistance
coefficients of the products, with the thicknesses used in designing building and other
technical specifications needed for comprehensive evaluation of the product and its
executive regulations. In this case, the values mentioned in technical license are the

criteria for designing and calculations, as long as it is credible.

19-3-1-3-4- Extracting linear heat transfer coefficient of thermal bridges

In addition to calculation of heat transfer coefficient of envelope's elements, it is needed
to determine linear heat transfer coefficient of thermal bridges using attachment 11.

It should be explained that if, for accelerating and simplifying the process, there is no
tendency to do accurate and separate calculation of thermal bridges, it is possible to
increase heat transfer coefficient of the building elements which have thermal bridges
regardless of extracting linear heat transfer coefficient of thermal bridges and using the

values specified in table 32 of attachment 11.

19-3-1-3-5- Calculation of heat transfer coefficient reduction factor (t) of the

unconditioned spaces

In addition to what have been mentioned so far, heat transfer coefficient reduction factor
of all building's unconditioned spaces should be determined.
Regarding that the temperature difference between indoor space and unconditioned

spaces is less than the one between indoor and outdoor spaces and therefore the amount
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of heat transfer coefficient for partitions adjacent to unconditioned spaces is less than
the one from partitions adjacent to outdoor space, this issue must be included in
calculations using a reduction factor.

Thus, it becomes important to determine heat transfer coefficient reduction factor of
each unconditioned space and include it in calculating heat transfer coefficient of the
elements adjacent to theses spaces. Heat transfer coefficient reduction factor for an

unconditioned space is calculated from the following equation:
AU,
hX Ae Ue +X Ai Ui

in which:

= . Heat transfer coefficient reduction factor of unconditioned space

A¢: Net area of the partition between unconditioned space and outdoor [m?]

U.: Heat transfer coefficient of partition between unconditioned space and outdoor [W/
m2K]

Ai: Net area of the partition between unconditioned and conditioned space [mZ]

Ui: Heat transfer coefficient of partition between unconditioned and conditioned space
[W/ m2K]

It should be noted that if, for accelerating and simplifying the process, accurate
calculation of heat transfer coefficient reduction factor is neglected, it can be considered

as equal to 1 for that space.

19-3-1-3-6- Calculation of building heat transfer coefficient

After above steps, building heat transfer coefficient (H) determined by calculating the
summation of different envelope elements areas multiplied by heat transfer coefficient
and heat transfer coefficient reduction factors of each of them and also the sum of
products of thermal bridges' perimeters multiplied by linear heat transfer coefficient and
their corresponding heat transfer coefficient reduction factor. This is mentioned by the

following equation:
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n n n
H =2 (Ay<Upxt) + 2 (g xUpt) + & (A }Upx ) +

=

n n
] (Ag xUg*t;) + ;1 (Ap XUp> t ) + Zl P>y x T )

7

in which

- Awi: Net area of each kind of walls adjacent to outdoor or unconditioned space [m?]

- Uwi: Heat transfer coefficient corresponding to each kind of walls [W/m?K]

- Agi: Net area of each kind of flat or pitched roofs adjacent to outdoor or unconditioned
space [m?]

- Ugi: Heat transfer coefficient corresponding to each kind of flat or pitched roofs
[W/m?K]

- Ari: Net area of each kind of underside floors adjacent to outdoor air or unconditioned
[m?]

- Uri: Heat transfer coefficient corresponding to each kind of underside floors adjacent
to air [W/m?K]

- Agi: Net area of each kind of translucent layers and their frames, adjacent to outdoor or
unconditioned space [m?]

- Ugi: Heat transfer coefficient corresponding to each kind of translucent layers
[W/m?2K]

- Api: Net area of each kind of external doors or adjacent to unconditioned space [m?]

- Upj: Heat transfer coefficient corresponding to each kind of external doors [W/m?K]

- Pi: Perimeter of each kind of floors adjacent to soil and thermal bridge [m]

- wi: Linear heat transfer coefficient corresponding to kinds of floors adjacent to soil
and thermal bridges [W/m K]

- 7 i: Heat transfer coefficient reduction factor for each partition

Explanations:

1- "Partition adjacent to outdoor space" means a partition which is located between a
conditioned space and the outdoor. "Partition adjacent to uncontrolled space" also refers
to a partition located between conditioned and unconditioned space (Figure 2). In the
equation above, area of the partitions and thermal bridges between unconditioned and

outdoor space is not considered (included).
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2- Heat transfer coefficient reduction factor for the partitions adjacent to outside space
is equal tol.

3- Heat transfer coefficient reduction factor for each of the partitions adjacent to
unconditioned space is equal to the calculated heat transfer coefficient reduction factor
for that unconditioned space (chapter 19-3-1-3-5). If it is not desired to do the above
calculation, heat transfer coefficient reduction factor for the walls adjacent to that space
should be considered 1.

4- If the designer wants to do thermal insulation for the partitions between
unconditioned and outdoor space (Figure 4 B), he should put all partitions between
these two spaces in the above equation instead of partitions between the mentioned
unconditioned space and conditioned spaces. In this case, for the walls between that
unconditioned space and outdoor, 1- t;  should be included in the calculation instead of
Ti . If i of the unconditioned space is not calculated, it is necessary to suppose one as

7; of these elements and put it in the equation.

19-3-1-3-7- Comparison of H and -

After calculating building heat transfer coefficient it is compared to reference heat

transfer coefficient. In system performance method building thermal insulation should
be designed in a way that H is less than or equal to -. If the H is more than -, thermal

specifications or building element values should be modified in order to reduce H.
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Figure 4- A: Thermal insulation of the walls adjacent to outdoor and unconditioned space
B: Thermal insulation of the walls adjacent to outdoor and walls between

unconditioned and outdoor space

19-3-2 Method B- Prescriptive method

Designing with method B, in comparison with system performance method, is much
easier. This method is applicable for 1-to-9-story residential buildings, either individual
or complex and with the floor area less than 2000 m?, and buildings group 3 in terms of
energy saving.

In this method the minimum acceptable thermal specifications of the building
envelope's partitions, according to the building category from the energy saving point of
view (refer to chapter 19-2-2-5), is presented in the following two technical solutions
and it is obligatory:

B- 1) set of technical solutions, using super-windows (pages 37-42); which has been
considered for building that have necessary requirement for using prescriptive method
and are located in groups 1, 2 and 3.

B- 2) Set of technical solutions, using ordinary windows (pages 43-46); which has been
considered for building that have necessary requirement for using prescriptive method

and are located in either groups 2 or 3.
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According to technical solutions B-1, building's translucent layers should be of superior
kinds in terms of thermal specifications; while based on technical solutions B-2 using
ordinary windows is also allowed but the building's walls should have more thermal
resistance comparing to solutions B-1. Table 6 shows the qualitative ranking of

windows in building thermal insulation according to prescriptive method.

Table 6- Qualitative ranking of windows in building thermal insulation according
to prescriptive method*

Ranking Sash material Glass type Widow quality
UPVC Ordinary or low-E With technical
i double-layer license
Aluminum thermal Low-E double layer With technical
break license
UPVC Ordinary or low-E -
Super
double-layer
) Aluminum thermal Ordinary double-layer With technical
break license
Wooden Ordinary or low-E With technical
double-layer license
Ordinary | 3 All kinds All single-layer types -

* this categorization is only based on heat transfer but not air leakage.

19-3-2-1 The requirements in technical solutions of prescriptive method

In each set of technical solutions the following requirements are specified for thermal
specifications of building partitions:

I- Minimum thermal resistance, in both status of wall adjacent to outdoor or
unconditioned space, and based on thermal insulation method (external, internal, central,
or equal);

2- Minimum thermal resistance of roof, in both status of roof adjacent to outdoor or
unconditioned space and based on method of thermal insulation of building's roof and

walls;
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3- Qualitative ranking of building's translucent layers;

4- Minimum thermal resistance of floor adjacent to air, in both status of being adjacent
to outdoor or unconditioned space and based on method of thermal insulation of the
floor adjacent to air and building's walls;

5- Acceptable thermal insulation method for floor on the soil (overall or peripheral) and

minimum thermal resistance of the thermal insulation being used.

19-3-2-2- The effect of proper utilization of sunshine

If the building with the necessary requirements for the prescriptive method has high
thermal need according to attachment 3 and the suitable utilization of solar energy is
possible based on chapter 19-2-3-1, the minimum thermal resistances presented in

technical solutions can be reduced by coefficient of 0.95.

19-3-2-3- The effect of using suitable overhangs

If the building with the necessary requirements for the prescriptive method has high
cooling need according to attachment 3 and all translucent layers of building envelope
have the overhangs determined in attachment 10, the minimum thermal resistances

presented in technical solutions can be reduced by coefficient of 0.9.

19-3-2-4- Some points about prescriptive method technical solutions

The following issues should be considered about sets of technical solutions mentioned

in chapters 19-3-2-5 and 19-3-2-6:

- In thermal insulating of non-residential buildings of group 3 which are used
discontinuously (refer to 19-2-3-2) only the internal thermal insulation methods and its

corresponding values can be used.

- The thermal resistance values given for walls, roof and floor adjacent to air are for the
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whole thickness of partitions, therefore it is necessary to determine thermal resistance of
the insulation using the values mentioned in technical solution and considering thermal

resistance of other partition layers.

- The thermal resistance values given for the floor on soil is only related to thermal

insulation layer.

- In unconditioned spaces, instead of insulating the partitions adjacent to building's
unconditioned space (figure 4-A) the designer can focus on insulating all partitions
between that unconditioned space and outdoor (Figure 4-B) using the value and

specification determined for partitions adjacent to outdoor.

- For those building's partitions that is separated from neighboring building with a

separating gap the following points should be observed:

a) If the separating gap is completely covered and we are sure that the neighboring
building's spaces are controlled, those partitions do not need to be thermally insulated,
but if we have no information about the temperature control of the neighboring building,

the partition adjacent to it is considered to be adjacent to unconditioned space.

b) If the gap between two buildings is not covered, the partition adjacent to it will be

considered as the one adjacent to outdoor space.

- For those building's side partitions which is hanged to the neighboring building
without a separating gap, they do not need thermal insulation if the spaces of that
building are conditioned, but if the temperature control of the neighboring building is

not clear, the partition adjacent to it is considered to be adjacent to unconditioned space.
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19-3-2-5- Prescriptive Technical solutions B-1 (with super windows)

19-3-2-5-1- Buildings group 1 in terms of energy saving rate

a- Minimum thermal resistance of walls [m2.K/W]

Wall adjacent to outdoor space
[
External thermal | Internal thermal Central thermal Equal thermal | £ &
insulation insulation insulation insulation § s
. —_— .9
|
1.2 2.3 2.3 2.1 1.0

b- Minimum thermal resistance of roof or ceiling [m*.K/W]

Roof or ceiling adjacent to outdoor space

Roof or ceiling external thermal Roof or ceiling internal thermal

insulation insulation

With external or
central insulation
of wall

With central or
equal insulation of
wall

With external or
central insulation of
wall

With central or
equal insulation
of wall

Roof or ceiling adjacent to
unconditioned space

3.0 3.0 3.0 2.1

¢- Minimum specifications of translucent layers

According to table 6, all translucent layers adjacent to outdoor should be in the 1%
qualitative ranking. The translucent layers adjacent to unconditioned spaces can be

selected from either the 1% or 2" or 3" ranking.
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d- Minimum thermal resistance of floor adjacent to air [m2.K/W |

Floor adjacent to outdoor space

(0]

Q

[a~]

Floor external thermal insulation Floor internal thermal insulation _§*
With external or With central or With external or With central or %
central insulation | equal insulation of | central insulation of | equal insulation fé
of wall wall wall of wall g’»

B

g

2

=

o]

5

o

=
3.2 3.2 32 2.1 0.9

e- Minimum thermal resistance of insulation of the floor adjacent to soil of

conditioned spaces [m2.K/W]

The status of building floor

More than 40 cm above Less than 40 cm above or same level or below

surroundings surroundings
Overall insulation Overall Peripheral insulation with at least 70
insulation cm width
0.9 0.7 1.1
19-3-2-5-2- Buildings group 2 in terms of energy saving rate
a- Minimum thermal resistance of walls [m2. K/W]
Wall adjacent to outdoor space
External thermal | Internal thermal Central thermal Equal thermal | £ §
insulation insulation insulation insulation § "§
. —_— .9
H =l Ey
=]
E E | -
0.9 1.5 1.5 1.4 0.8
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b- Minimum thermal resistance of roof or ceiling [m*.K/W |

Roof or ceiling adjacent to outdoor space

Roof or ceiling external thermal

insulation

Roof or ceiling internal thermal
insulation

2
5 8
. . . . <
With external or With central or With external or With central or ._L;i 2
central insulation | equal insulation of | central insulation of | equal insulation g,) 2
£ .8
of wall wall wall of wall 3 =
o =
8 8
s &
]
~
2.1 2.1 2.1 1.6 0.8

¢- Minimum specifications of translucent layers

According to table 6, all translucent layers adjacent to outdoor should be in the 1% or

ond qualitative ranking. The translucent layers adjacent to unconditioned spaces can be

selected from either the 1% or 2™ or 3" ranking.

d- Minimum thermal resistance of floor adjacent to air [m>.K/W]

Floor adjacent

to outdoor space

(0]

Q

[a~]

Floor external thermal insulation Floor internal thermal insulation &

el

With external or With central or With external or With central or %
central insulation | equal insulation of | central insulation of | equal insulation %
of wall wall wall of wall §

B

g

g

3

<

g

=
2.2 2.2 2.2 1.5 0.7
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e- Minimum thermal resistance of insulation of the floor adjacent to soil of
conditioned spaces [m*.K/W]|

The status of building floor

Less than 40 b
More than 100 cm above 40-100 cm above €55 than 21 ¢ above o
. . same level or below
surroundings surrounding :
surroundings
Peripheral Peripheral Peripheral
Overall insulation with Overall insulation Overall insulation
insulation at least 100 insulation with at least insulation with at least
cm width 70 cm width 50 cm width
0.7 09 0.5 0.7 0.3 0.5
19-3-2-5-3- Buildings group 3 in terms of energy saving rate
a- Minimum thermal resistance of walls [m2.K/W |
Wall adjacent to outdoor space
(]
External thermal | Internal thermal Central thermal Equal thermal =
insulation insulation insulation insulation § 'q::
£ =1 =z
- § o
B B
0.8 1.2 1.2 1.1 0.7

b- Minimum thermal resistance of roof or ceiling [m*.K/W |

Roof or ceiling adjacent to outdoor space

Roof or ceiling external thermal

Roof or ceiling internal thermal

Q
insulation insulation g 3
With external or With central or With external or With central or ._§ 5
central insulation | equal insulation of | central insulation of | equal insulation gﬁ —‘g
of wall wall wall of wall = =
© =
58 8
5 g
[~
1.7 1.7 1.7 1.4 0.7
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¢- Minimum specifications of translucent layers

According to table 6, all translucent layers adjacent to outdoor should be in the 1* or
2" qualitative ranking. The translucent layers adjacent to unconditioned spaces can be

selected from either the 1% or 2™ or 3™ ranking.

d- Minimum thermal resistance of floor adjacent to air [m>.K/W |

Floor adjacent to outdoor space

Q

Q

<

Floor external thermal insulation Floor internal thermal insulation 7

el

With external or With central or With external or With central or %
central insulation | equal insulation of | central insulation of | equal insulation ’é
of wall wall wall of wall §

s

g

g

k=3

o]

5

o

=
1.7 1.7 1.7 1.3 0.6

e- Minimum thermal resistance of insulation of the floor adjacent to soil of

conditioned spaces [m*.K/W |

The status of building floor

Less than 40 cm above

More than 100 cm above 40-100 cm above
: ) or same level or below
surroundings surrounding )
surroundings
Peripheral Peripheral

Overall insulation with Overall insulation with | Thermal insulation of

insulation | atleast 70 cm | insulation | atleast 50 cm the wall on soil of the

width width conditioned spaces is

0.2 0.5 0.2 0.3 not necessary
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19-3-2-6- Prescriptive Technical solutions B-2 (with ordinary windows)

19-3-2-6-1- Buildings group 2 in terms of energy saving rate

a- Minimum thermal resistance of walls [m2.K/W |

s _ Wall adjacent to outdoor space

[ < ]
é g External thermal | Internal thermal Central thermal Equal thermal Q §
§ é " insulation insulation insulation insulation % ';)
G = s £
© = S = .g
5 5 ° H {1 5
§ 5 Z 8
Qo > g =
g = Eg Eil =
=¥} - >

16-20 2.5 Not allowed Not allowed Not allowed 0.8
11-15 1.7 4.9 4.9 4.1 0.8
10& less 1.4 3.2 3.2 2.8 0.8

b- Minimum thermal resistance of roof or ceiling [m*.K/W |

Thermal resistance values of roof are independent from

ratio of translucent layers' area to external walls

Roof or ceiling adjacent to outdoor space g
Roof or ceiling external thermal Roof or ceiling internal thermal §
insulation insulation 2
With external ) With external ) g
With central or With central or | 2
or central . . or central . . ot
) ) equal insulation ) ) equal insulation | £ §
insulation of insulation of 9 g
of wall of wall S @
wall wall 2
g
Tg
8
s
&
2.1 2.1 2.1 1.6 0.8

¢- Minimum specifications of translucent layers

If the area of the translucent layers of conditioned spaces is equal to or less than 20
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percent of overall area of the building's external walls, windows of the 3™ ranking

(according to table 6) can be used by observing the requirements determined in this

chapter. Otherwise technical solutions B-1 for this group (chapter 19-3-2-5-2) will be

used.

d- Minimum thermal resistance of floor adjacent to air [m>.K/W |

g Floor adjacent to outdoor space 9
2 . . . ; . =
< =z | Floor external thermal insulation Floor internal thermal insulation | .2
2 - : =
2 2 | With external ) With external ) 2
g g With central or With central or | 3
IR or central ) ) or central ) ) g
5 8 : ; equal insulation ) ) equal insulation | 5
5 8 insulation of insulation of bt
% 8 of wall of wall s 8
& = wall wall g 2
s 5 )
g & S
= - an
S £
) 15 —
g =2 )
z s S
g < =
=) =]
— =} ]
E E =
5
=
= 2.2 2.2 2.2 1.5 0.7

(C

conditioned spaces [m2.K/W |

Minimum thermal resistance of insulation of the floor adjacent to soil of

The status of building floor

More than 100 cm above

40-100 cm above

Less than 40 cm above or
same level or below

surroundings surroundin
Hrros 8 Hrron 8 surroundings
Peripheral Peripheral Peripheral
Overall insulation with Overall insulation Overall insulation

insulation at least 100 insulation with at least insulation with at least
cm width 70 cm width 50 cm width
0.7 0.9 0.5 0.7 0.3 0.5
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19-3-2-6-2- Buildings group 3 in terms of energy saving rate

a- Minimum thermal resistance of walls [m>.K/W]

2 _ Wall adjacent to outdoor space
Q o] (]
é £ External thermal | Internal thermal Central thermal Equal thermal 2 §
§ § " insulation insulation insulation insulation g %
R = s g
c & < = .2
5 5 ° H Bl =2
g % 2 3
Q > 2% =)
g = Eg E% I =
[a ) 2 -
21-25 1.8 5.7 5.7 4.6 0.7
16-20 1.4 3.2 3.2 2.8 0.7
11-15 1.2 2.4 2.4 2.1 0.7
10& less 1.1 2.0 2.0 1.9 0.7
b- Minimum thermal resistance of roof or ceiling [m*.K/W |
g Wall adjacent to outdoor space
<z Roof or ceiling external thermal Roof or ceiling internal thermal g
E z insulation insulation <
& g - . =]
2 £ | With external ) With external ) S
=% With central or With central or B
5 2 or central ) ) or central ) ) =
3 8 ) ) equal insulation ) ) equal insulation S
g 8 msulation of insulation of g
s 7 of wall of wall o
5 =z wall wall =
- =
8 < E
oy :
e E
=
= 1.7 1.7 1.7 1.7 0.7

c- Translucent layers

If the area of the translucent layers of conditioned spaces is equal to or less than 25

percent of overall area of the building's external walls, windows of the 31 ranking
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(according to table 6) can be used by observing the requirements determined in this

chapter. Otherwise technical solutions B-1 for this group (chapter 19-3-2-5-3) will be

used.

d- Minimum thermal resistance of floor adjacent to air [m2.K/W |

Floor adjacent to outdoor space

Floor external thermal insulation

Floor internal thermal insulation

With external

With central or

With external

With central or

i)

: :
T = S
G =
R 2
2 3 :
2 8 or central , . or central , , g
2 £ =)
5 8 ) } equal insulation ) ) equal insulation | o
g 2 insulation of insulation of =
s 38 of wall of wall s 3
g = wall wall g g
o & = @
g 2 E
s =
S 2 g
g & =
g =2 k)
< @ [&]
Z 5 5
& < =

S g
—_— =]
< = o~
£
=
a 1.7 1.7 1.7 1.7 0.6

(¢

conditioned spaces [m*.K/W |

Minimum thermal resistance of insulation of the floor adjacent to soil of

The status of building floor

More than 100 cm above

40-100 cm above

Less than 40 cm above

or same level or below

surroundings surrounding surroundings
Peripheral Peripheral
Overall insulation with Overall insulation with | Thermal insulation of
insulation | atleast 70 cm | insulation | atleast 50 cm the wall on soil of the
width width conditioned spaces is
0.2 0.5 0.2 0.3 not necessary
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19-3-3- Recommendations on designing buildings

Architectural design of the building should be at least compatible with the climate in
order to gain maximum use of suitable natural conditions and facilities. Moreover the
building should be protected from undesirable climatic conditions so that the least
energy is used for supplying thermal comfort, through cooling and heating and it can
partially be supplied by nature and passive systems. In addition to thermal insulation

some effective measures in utilizing natural energies in building are as follows:

- Building orientation (direction)
-General volume and form of the building
- Location of internal spaces

- Translucent layers

- Overhangs

- Thermal inertia of partitions

- Natural ventilation

19-3-3-1- Building orientation

The building orientation toward south is very effective for utilizing solar energy in a
building. Proper orientation is when the southern translucent layers are exposed to sun
radiation for more utilization of sun radiation energy in the shortest day of the year
(from 9 am to 3 pm). Moreover the building should be located in a way that it is
protected from undesired winds during a year and in hot season of the year the desired

winds can be used for natural ventilation and maintaining thermal comfort conditions.

19-3-3-2- General volume and form of the building

General volume and form of the building is very effective on transferring thermal
energy. The less the ratio of building envelope to its floor area is, the less the building
heat transfer will be. It is recommended to design condensed buildings in regions with

high energy demand (according to attachment 3) and reduce the ratio of the building
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envelope area to its floor area. In hot and humid climates or regions with high cooling
demand (according to attachment 3), the building should be designed in a way that it

becomes possible to use natural ventilation for all indoor spaces.

19-3-3-3- Location of interior spaces

The interior spaces of a building can be divided into two categories; main and retaining.
The main spaces are the ones that are used in most times of a day and people live in
them. Retaining spaces do not hold residents and are not continuously used. These two
types of spaces can be put in a way that the retaining spaces are located between main
spaces and building's undesired facades (thermally) so that the heat transfer from main
spaces to outside in the cold seasons of the year (or from outside to main spaces in the
hot seasons) can be reduced to minimum. The main spaces should be exposed to desired
building facades. The desired building facades according to their importance are:
southern, eastern, and northern. By locating main spaces toward south a portion of

needed heating can be supplied by sunshine in the cold seasons.

19-3-3-4- Translucent lavers

Translucent layers including windows, skylights and so on should be of high-grade
frames without direct gap and with the minimum air leakage. It is highly recommended
to use common glasses or the ones with super thermal specifications (low-E, ....), either

multi-layer type or with two parallel frames for these layers especially windows.

The frames of these layers should be made of suitable material such as wood, polymers,

or metal with minimum thermal bridges. If the sealing round the frames are not suitable,
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sealing tapes should be used in order to prevent air leakage.

The amount of translucent layers is very important in terms of heat transfer in building.
The less the ratio of translucent layer area to the building envelope area is, the less heat
will transfer outside in cold seasons of the year. The adequate and proper amount of
translucent layers will decrease the heat transfer to outside in addition to providing
suitable lighting for interior spaces. The southern translucent layers help absorbing solar
energy for supplying a portion of needed heating in the cold seasons. It is better for
these layers not to be exposed to the cold and undesirable facades of building because
they have little thermal resistance comparing to other parts of building envelope. The

specifications of translucent layers are shown in attachment 9.

19-3-3-5- Overhangs

Overhangs (sunshades) are used for controlling the rate of sun radiation to building's
translucent layer. They are not necessarily needed in all regions. For determining this
need the region climate should be studied precisely. The angle of vertical or horizontal
overhangs should be specified based on the hot seasons of the year and sun radiation
angle in these periods. Thus whole surface of window will be covered by shade and the
overhang prevents the direct radiation of sun inside the building and consequently

temperature increase and uncomfortable thermal conditions in building's interior space.

The dimensions of an overhang should be in a way that it can prevent sun radiation into
the building in the hot seasons and it is possible for the sun radiation to enter the

buildings in the cold seasons.

The suitable angles for windows' overhangs, for each of 216 regions, are presented in

attachment 10. In tables of this attachment, for each city, the angles of horizontal and
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vertical overhangs are determined for different orientation status of windows. The depth
of vertical and horizontal overhangs can easily be measured by extracting these angles

and knowing window dimensions.

19-3-3-6- Thermal inertia

Some building elements such as floor, ceiling or walls that have high thermal capacity
(high mass) or thermal inertia can store heat. Because of thermal inertia the heating or
cooling which exist in the space is transferred to that element and returned to it when
cooling or heating is needed. Therefore it prevents the excessive temperature fluctuation
in the inside space. The need to thermal elements with high thermal capacity depends on
how that space is being used. In spaces that are continuously used during a day high
thermal inertia is needed and it is recommended to do thermal insulation on the outer
side of the building envelope. But in spaces with discontinuous use in a day thermal
inertia is better to be as low as possible and thermal insulation from inner side of the
building envelope is recommended. The details of calculating thermal inertia are

presented in attachment 1.

19-3-3-7- Natural ventilation

Providing the conditions for natural ventilation in buildings causes better supply of
thermal comfort and reduces energy consumption of mechanical systems. This is

especially important in humid regions.

In designing buildings in humid regions it is recommended to provide moderate

conditions in spaces by setting face-to-face openings and not blocking the airway with
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building elements. In hot and humid regions it is better to take some measures, like
creating shade, in order to reduce air temperature before going into the building's

interior spaces.

In hot and dry regions the natural ventilation at night will cool the material mass.
During the day, the ventilation of the interior spaces, with the air cooled by simple

evaporating systems, supplies a considerable portion of building's cooling needs.
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19-4 Mechanical installations
In addition to the points mentioned in article 14 of the national building codes, for

saving energy in mechanical installation, it is necessary to observe the following issues:

19-4-1 General regulations
In this chapter the general strategies and considerations for reducing the energy needed

for buildings' mechanical installations is mentioned.
a) It is recommended to apply active or passive systems and equipments which benefit
from renewable energy sources such as the solar or the geothermal.
b) The equipments that provide thermal and cooling needs, air conditioning and warm
water such as heaters, coolers, heating pumps, pumps, water heaters, fans, and different
parts of engine rooms must have energy label.
c¢) The controlled areas of a building must not be directly connected with uncontrolled
areas or outer space and they must properly be separated by the use of doors or such
other separators. In crowded controlled areas the doors must also be automatic.
d) In hotels, hospital, offices and the buildings with the same application it is necessary
to prepare a system to stop the heating or cooling installations automatically whenever
the separators are open for a long time.
e) In the independent building units whose cooling, heating and warm water are
produced by a joint system, it is recommended to install an energy-consumption counter
for each unit so that the effect of strategies used for reducing energy consumption can
separately be measured for each of them.
f) In building of group one, if the energy need of a part of the building or a part of it's
systems is high, installing separate counters is obligatory.
g) The inner temperature of the spaces, at the presence of people, must be adjusted at
most 20 degree Celsius in the cold months and at least 28 degree Celsius at the hot
months of the year. In the humid areas, the inner temperatures in the hot months of the
year must be based on the case and not be less than 25 degree Celsius in any condition.
For the spaces with the special conditions, it is not necessary to obey the mentioned
regulations and the temperatures of heating or cooling adjustment must be specified
based on the case.

Note: In case of the water coolers following the regulation of base temperature is not needed.
h) In buildings like industrial buildings which controlling the temperature of the whole
inner space is not necessary, thermal comfort requirements must be supplied locally.

19-4-2- Heating and cooling installations:

19-4-2-1- Supplying cooling and heating
Cooling and heating of a building may be provided in 2 ways: central or independent.

Engine rooms and packages are considered central systems and heaters and window
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coolers are independent. However, the installations' capacity and technical properties
must be specified based on the measurements of heating and cooling loads and using
installations with a capacity higher than what is needed should be prevented as far as
possible.

Necessities of each of the central and independent systems are presented in chapters
19-4-2-1-1 and 19-4-2-1-2.

19-4-2-1-1- Central system

a) In the heating and cooling central systems, thermostats must be used in order to
control the air temperature or water coming out of each system.

b) Temperature control is done via adjustment of the turn off and on timing for heating
and cooling installations (burner, compressor), or controlling their capacity or adjusting
active flowing current (by pump and electrical tap)

c) The active flowing pump is controlled or turned off and on based on the air
temperature or returned water.

d) The temperature adjustment switch for controlling system must be automatically
adjustable corresponding to the building's external temperature.

e) For all buildings of group 1 and 2 with the useful infrastructure of more than 1000
square meters (see attachment 5), it is obligatory to consider a system of planning
installations' round-the-clock operation considering exploitation times. It is also
recommended for other building groups.

f) In all cooling systems the energy coefficient required for air replacement which is
calculated via the following formula must never be less than 5:

System's replaced sensible cooling load (W)
Electrical energy inputted into system fans (W)

Air replacement energy coefficient =

The above formula is applicable to all full air and water-air systems and fan coils. For
water-air systems, pumps' electrical energy should be added to the denominator for the
electrical input to the fans.

g) Installations that need to use energy in order to supply humidity and retain the
comfort conditions in buildings must be controlled by humidity sensors.

h) If a part of the nonresidential building spaces with interrupted exploitation is used
permanently, cooling and heating of these spaces must be separated from the central
system and considered independent.

19-4-2-1-2- Independent system
a) Any type of non-central cooling or heating system which completely work
independent must be turned off and on by a thermostatic control.
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Note: For kerosene (oil) heaters this rule does not need to be observed.
b) Fire places are allowed to be installed adjacent to the interior walls: and it must be
completely separated from building's exterior wall. It is recommended to erect an
automatic control system for opening dampers while the fire place is on.

19-4-2-2- Distributing circuits
Distributing circuits transfer and distribute the produced cold or heat to the terminals. It

is compulsory to balance the cooling or heating systems circuits. For this purpose,
required equipments including dampers, thermometers, barometers, and balance valves
should be used.

For cooling and heating installations, insulation of water, air and steam distribution
systems is compulsory.

19-4-2-2-1- Pipes thermal insulation
All pipes used in cooling and heating systems must be insulated according to table 7. To

make sure of the minimum thickness of thermal insulation, using pre fabricated thermal
insulators is recommended. One must avoid compressing and reducing the nominal
thermal resistance of the insulator at the time of its installation.

Table 7- Minimum thermal resistance of pipe insulator in cooling and heating
systems [m2.k/w]

Fluid Type Pipe diameter < 38 mm Pipe diameter > 38 mm
Warm water 0.88 1.32
Steam 1.00 2.0
Cold water, refrigerant, 0.88 100

brine

19-4-2-2-2- Channels thermal insulation
All channels used in cooling and heating must be insulated by an insulator with

thermal resistance of at least 0.88 [m?.k/w] if they are located inside the building space.
If the channels are located outside the building, they must be insulated by an insulator
with thermal residence of at least 1.44 [m2.k/w]. In the case of water cooler channels
inside the building, thermal insulation is not needed.

19-4-2-3- Cooling and heating terminals
a) For all cooling and heating system terminals such as radiators, fan coils, and dampers

(in air systems), it is recommended to install thermostatic controls.
b) Thermal and cooling terminal fans must have the capability of being turned on and
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off by a thermostatic control system with the adjustability of different temperature in
one day (24 hrs)

¢) In non residential buildings considering a central system to control functions of the
fan during 24 hours is obligatory.

19-4-3- Air conditioning systems

19-4-3-1- Supplying fresh air
All fresh air supplying systems, which works with the use of a blower or fan must be

equipped with an on-and-off switch so that they can be turned off in non-operational
condition or when fresh air is not required, unless they are equipped with automatic
control.

In all areas of air entrance and exit in buildings, considering automatic systems whose
dampers are open only at operation times, are obligatory. In case that the degree of
inside air pollution varies, automatic adjustment of the amount of fresh air is obligatory.

Maximum amount of mechanical ventilation must not be more than 20% more than the
minimum determined ventilation in terms of health and hygiene. If heat recovery
systems from exit air are used in buildings, this limitation will be averted (omitted).

19-4-4-3-2- Quality of openings' joint sealing
In each independent unit, if the amount of unwanted air conditioning which is done by

openings such as doors and windows normally does not exceed from one third of air
change per hour, heat transfer coefficient of the source H in paragraph 19-3-1-1 can be
increased up to 10%. The amount of unwanted air conditioning is determined by related
sources.

Point: if the amount of unwanted ventilation is reduced through applying different
maneuvers (like using new windows, and types of crack blockers), the fresh air required
for supplying health and hygiene should be provided naturally or mechanically.

19-4-4- Consumption warm water installations

19-4-4-1- General considerations
a) In central heating system, designing and execute of consumer warm water

installations must be done separately or it's separate operation by electrical tabs with
automatic control must be possible.

b) It is recommended to use solar systems for pre-heating of the water and reducing the
consumption of fossil fuels.

c¢) In water heaters provided with a tank which do not have pumps, using heat traps is
recommended.

d) Equipments of consumer warm water system must be equipped with a temperature
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control system. The temperature of warm water should not be more than 60 degree
Celsius. In the swimming pools which water temperature is controlled, water
temperature should not be more than 27 degree Celsius.

e) The water heaters for specific applications, like swimming pools' water heaters
should be equipped with an on-and-off switch not connected to thermostat.

f) It is obligatory to use an automatic controller to turn off the returned water pump
when warm water is not needed.

g) For application of water purification pump, it is compulsory to use time controller. It
is recommended not to use the pump at the peak hours of network load.

h) Pouring water from sinks and shower heads should not be more than 0.16 liter/sec at
the pressure of 550 kPa (about 5.5 bar or atm).

1) Use joint cold and warm water tabs as much as possible.

j) In buildings with public applications, using springy tabs or tabs with photoelectric
cells is obligatory.

19-4-4-2- Thermal insulation of pipe and tank

a) In consumer warm water systems, pipes must have a thermal insulator with thermal
resistance of more than 0.88 [m2.k/w].

b) Warm water tanks must have thermal insulator with thermal resistance of more than
1.00 [m?.k/w].

¢) In public swimming pools which use warm water, using cover is obligatory. In case
of private pools of residential buildings which utilize warm water, using this cover is
recommended.
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19-5- Lighting system and electrical energy

In providing lighting by the use of electrical energy, it is necessary to observe the
contents of this chapter in addition to the article 13 of the national building codes.
Moreover, solar cells can also be used independently or parallel to the entire electricity
grid for supplying a portion of building's electrical energy.

19-5-1- Lighting systems and equipments

In public spaces of all buildings which use electrical lighting continuously, it is
compulsory to use energy saving lamps (high efficient) with the minimum efficiency of
55 lumen/ watt. Using these lamps in all interior spaces of residential buildings, which
use continuous electrical lighting especially in the living rooms and kitchens, is
recommended.

All lighting systems installed in or on the ceiling must have reflectors so that they
provide maximum lighting.

19-5-2- Lighting control systems

19-5-2-1- Lighting of the spaces
Each independent space must have a separate control system or switch that:

1- is located at the space's entrance or exit, visible and available
2- by looking at them it can be realized that the lamp is on or off.
These requirements are not true about lamps that are used merely for decoration.

19-5-2-2- Systems of reducing time or rate of lighting
Lighting of surrounded areas which has an area of 10 m? or more and their lighting

load is more than 12 watt/m? and is supplied by more than one source, must be
controlled such that the lighting load of lights is reduced by half while the lighting
level is still supplied with acceptable equality in the whole space. The reduction of
lighting in an equal manner should be supplied in one of the following ways:

Using light dimmers to control all lighting systems

Controlling the odd and even rows by two switches

Supplying independent switch for the center lamp of three-lamp systems
Supplying an independent switch for each lamp or each set of lamps.

Using movement or attendance diagnosing systems.

SNV AW~

Using adjustable timed systems or systems that automatically turn off.

About surrounded spaces which take benefit of enough natural light during the day,
in addition to above mentioned ways, it is recommended to have at least one
artificial light control system in order to control lighting system in the part profited
by natural light.
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19-5-2-3- Lighting turn off control
In each area of building lighting, lighting systems must be controllable by one or

more central switches which are installed by hand in the place. It is also

recommended to use automatic switch (movement or attendance diagnosing systems

or time control). Observing this rule is not necessary in the following cases:

a) Lighting of halls, lobbies or entrance areas which lack security lighting.

About security lighting systems the rules of national building codes 13 must be

taken into consideration.

b) Areas with specific applications such as department stores and commercial

complexes, restaurants, mosques, theatres, cinemas and similar buildings.

If a timer switch system is expected, following conditions is needed:

- It must be easily visible and available;

- It must be in a place where it can easily be noticed that the switch is for which
space;

- It also works manually.

If a time programmable system is being used, the system must have the capability of

getting special programs according to annual calendar.

19-5-3- Lighting intensity of spaces

Lighting intensity of spaces and different applications in buildings must be specified
based on national building codes 13. In order to supply this lighting intensity, it must
be noticed that lamps with high quotient coefficient, lamps with high productivity,
and proper facilities should be used in a way that density of electrical energy (Watt/
m?) for providing desired lighting is optimum.

19-5-4- Lighting of the surroundings and outside area of the building

19-5-4-1- Lamps
Lamps used for lighting of the surroundings and outside area of the building must

have the efficiency of at least 50 Lumen/ watt.

19-5-4-2- Controlling surroundings and outside lighting
For surroundings of buildings that are not used in 24 hours or for the whole week it

is obligatory to use automatic controllers or photo cells for turning the lights on and
off.

19-5-5- Counter
In complexes, it is obligatory for each independent unit to be equipped with a

separate counter for separate measurement of electricity consumption rate.

Annex1-56



19-5-6- Motors (Engines)

Any kind of electrical motors must conform to the regulations of Iran Industrial
Research and Standard Institute. Using Motors with variable speeds in installations
like pumps, blowers, and power electronic tools, and adjusting the frequency
proportional to variable load and reducing electrical energy consumption of the

motors is highly recommended.
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