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Explaining the mechanical design of the middle space in the Bazar Markazi
of Mashhad in order to reduce energy consumption and increase the

thermal comfort of the audience.
Ehsan Kafash'*, Seyyed Mahdi Madahi’, Iman Mirshojaeeian®
1- Master’s degree, Architecture, Khayyam university, Mashhad, Iran

2- Grage assistant professor, Architecture, Khavaran university, Mashhad, Iran
3- Grage assistant professor, Architecture, Ferdous university, Mashhad, Iran

Abstract

In the fire extinguishing system of large buildings in the winter season, preventing of the water from freezing inside the
sprinkler system is an important issue. For this purpose, the dry pipe sprinkler system is being used. In this method, instead of
water, there is air inside the system, and during a fire, a pressure drop is created when the sprinkler bulb bursts, and water is
injected into the pipes by using the firefighting pumping system, and it must reach the most remote sprinkler in the minimum
time. In this numerical study, by using of Ansys Fluent software, and changing the sprinkler structure and the water outlet
nozzle with different angles, the duration of water discharge is investigated. The results show that adding the convergence angle
of the nozzle of the sprinkler’s outlet has increased the velocity of the air flow at the outlet of the nozzle, which has reduced the

time for water to reach the the most remote sprinkler 0f the system is also reduced.
Keywords

Dry pipe Sprinkler, Convergent-Divergent nozzle, Convergence-Divergence Angle, Supersonic flow.
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tL= L+(aL* AHL °)

tL=20.25+(0.15* 7.7) =21.40°

tu= U+( ou* AHu) °

tu= 24.25+(0.25* 9.8) =26.75°
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Tc=0.31tm+17.6° Tm=15°

tc=0.31*15+17.6=22.25°

[=22.25-2=20.25°
U=22.25+2=24.25°
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alL=0.025(L-14) °g/kg
aL=0.025(20.25-14)=0.15 °g/kg
au=0.025(U-14) °g/kg

au=0.025(20.25-14)=0.25 °g/kg
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Units ¢ Kgf, m, C

ATSC360-05/TBC2006 STEEL SECTION CHECK

e g 655 0 JhL 5o wiles (sl Sl ik e I N4

(Summary for Combo and Station)

Frame : CFB X Mid: 9:772 Combo: 5-S-ky-kz Design lype: Brace
Length: 2.727 Y Mid: -26.283 Shape: PIPE101Xé& Frame Type: SMF

Loc R 4 Mid:: 312 Class: Seismic Prinepl Bot: 0y degreas
Provision: LRFD BAnalysis: Direcl Analysis

D/C Limit=1.02 2nd Order: General 2nd Order Reduclion: No Meodificalion
AlphaPr/Py=0.076 AlphaPr/Pe=0.06 Tau b=1. EA factor=1. ET factor=1.
PhiR=0.9 PhiC=0.9 PhiTY=0.9 PhiTF=0.75

Phis=0.9 PhiS-RI=1. PhisT=0.9

A=0.002 133=2.028E-06 r33=0.034 533=4.016E-05 Av3=8.977E-04
J=4.056E-06 122=2.028LE-06 r22=0.034 522=4.016L-05 Av2=8.977E-04
E=2.039%E+10 I'y=24000000. Ry=1.1 z33=5.422E-05

RLLF=1. Fu=37000000. z22=5.422E-05

HSS Welding: ERW Reduce HSS Thickness? No

STRESS CHECK FORCES & MOMENTS (Combo 5-S-Ey-kEz)
Location Pu Mu33 Mu22 Vu2
2.T21 =32 1631 =59 527 =0:397 53443

PMM DEMAND/CAPACITY RATIO  (H1-1b)
D/C Ratio: 0.109 = 0.059 + 0.051 + 0.
= (1/2) (Pr/Pc) + (Mr33/Mc33) + (Mr22/Mc22)

AXTAT, FORCE & BIAXTAL MOMENT DESTGN (H1-1b)

Factor L K1l K2 Bl
Major Bending 1. 1x 1. 1.
Minor Bending s g fiEH ke
L1ltb K1itb Cb
LTB da 1= 2.628
Pu phi*Pnc phi*Pnt
Force Capacily Capacily
Axial A e B 27867.389 38679.289
Mu phi*Mn phi*Mn
Moment Capacity No LTB
Major Moment =ha, 528 I e 1171195
Minor Moment =0.397 L1185
Tu Tn phi*Tn
Moment Capacity Capacity
Torsion =-0.427 1224.844 1102.36

SHEAR CHECK

Vu phi*Vn
Force Capacity
Major Shear 53.443 1B B 00 R o 0..005 OK
Minor Shear 058 1:1 603187 41_.999E-05 OK

BRACE MAXIMUM AXIAL LOADS

P P
Comp Tens
Axial -3276.31 0.

SAP 1581 o5 5 Lacl oo,b 5 JSb

Vu3
0.58

B2
1.
il

Stress
Ratio

Tu
=0 4277

Cm
1.
0.466

Status
Check
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