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Calculation of required heat transfer coefficient for building envelope, in order
to achieve optimal thermal performance in floor heating systems

Amir Omidvar”

Department of Mechanical and Aerospace Engineering, Shiraz University of Technology, Shiraz, Iran
*P.0.B. 71555-313 Shiraz, Iran, omidvar@sutech.ac.ir

ABSTRACT

A substantial portion of heat loss in buildings occurs through the exterior envelope. When the floor heating system is used in buildings with poor
thermal insulation, in order to provide the heating load, more heat flux must be entered through the floor. It would disrupt occupants' thermal
sensation or cause local thermal discomfort. So, thermal transmittance of the building envelope has significant effect on thermal comfort performance
of floor heating system. Hence, it is necessary to establish a thermal design criteria for the building envelope. In this research, according to the
standards of thermal comfort (i.e., ISO7730, ASHRAE 55) and by following Iran national building regulations (section 19), the required heat transfer
coefficient is calculated for the external envelope of buildings with floor heating system. Then, the functional method reported in section 19 of the
national building regulations has been developed for designing exterior envelope of buildings with radiant underfloor heating systems. Results
showed that, in residential buildings that the occupants are free to choose their favorite clothing, in order to use floor heating system, thermal
characteristics of the building envelope should be designed with stricter conditions. In adaptive clothing situation, the required heat transfer
coefficient of the exterior building envelope would be 20 — 30% smaller, depending on climatic conditions.

Keywords: Floor Heating, Thermal Comfort, Building Envelope, Functional Method
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Fig. 1 Required heat transfer coefficient
5 2l ol o g0 50 S gl vy sl amse ol Jil g pe 1 g5

G azg b dlae ol jo 0505 colatul baglessle sled sl g5 oo
D99y 5o Sl ol aiBlo y hg, pl dswgl 4 (60,55 by, Comele
S35 Srae 3 p9zadre Gle Bl I Gleasle o3 bl (s,5,1
Oy S (pl B g 50 zyvie Jsuz 9 19 Gone 2 0l bl y
oleile ()1 dwg lp oY Sil> GGl e e 905 o
55) e e iSTam U T deglio 5 25k o JUE gy drslno b
Ghgy bl o5 e paseie (05 00 el 2 je Byl JEl g 2o
JUsl oo a5 00 5 b laisT 4 >l atng cunl p3Y (g0 S
Wil S sS @ e )l JUl eyl sl sk o)l

cay dale gz ool g 60)l8 LIS (glabal; gk cnl o
e & e sbgletle ly ()l deg ax e ol Jlil
ol Wl oo bl ool 51 ooliol (19 abal) ol o 4]yl a4y S iole)S
s 3 o] o o8 glagleisle (2l ansg S Lk Gln )
@ e slolisle gly 00,5 o slrin sl (pa Wles 5 lsan
ool LS gz Ol JUH cops Jlaie (B GleS pien
9y bl o2 LS 5 (Him) 00558 Sones Joalljgws o 000 Lo
o 3100 ,5 aulne (19) alaly bl g (HR) alie oyl jo ooy slping
ogh a4 S b o Shb o lae glge 4 oyl aieS lade g ol
:)f‘.'.‘b C;)L,.c-d.g
H = min(Hy, Hg) (20)

&z o )l (Ha) plezle (2,15 g &)l > Jiil oo o S
ol 5l sl s ezl ol o sl iS>o5 (H) oo slpiin
@S 5l iale S sl 5 Olg oo (LK e ey A9 e Lalgs
Lyles ax 5 s 0 laisle o cHp < Hp < Hpyp 51 Ll oged oolail

G392 5 G Sluwls 9 ¢ orbeds s Slalliyn (il paiS re9s wVlie ac goze 13 o jlaid 16 095 1395 e (e SuilSe wdiae 72



