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The In t en t  o f  thls report I s  t o  sumnarire the prcgress which the 

Olvislon 0t Research and Evaluation of the  New Jersey Department of 

Transportation has M e  In the field of snow and fce control by means 

o f  a herted pavement. 

Ptlor work by the Department of Transportation resulted i n  the construction 

of two t k t r l c a l l y  heated pavements both  of which u t i  1 ited copper sheathed, 

afneral insulated resistance wlres. The first o f  these was Installed i n  1961 

011 the approach to  a drawbridge on the Route 1 and 9 truck route. This 

inttallrtlon was later abrndoncd due to dislodgment o f  the heatlng cables. 

The second installatlor, was built In 1964 on tm, ramps rnd the bridge deck a t  

the Rouk U.S. 46 and 17 interchange and i s  s t l l l  operating successfully. 

Our present  research has been primarily concerned w i t h  f i n d l n g  a more 

economlcrl source of heat energy i n  place of conventfonal organic fuels or 

elcctrlclty. Toward thls goal we have concentrated on the possibillty o f  

using the heat avallable I n  the earth, either below or adjacent t o  roads and 

brldges. A t  a depth of ten feet the soil temperature aveeagcs W0F w i t h  

a seasonal variation of 2PF u l t h  the minfwm occwring I n  March or Apr i l .  A t  

deeper ckpths the tunperaturn gradually tncreaser with depth and exhlbits even 

less seasonal varlatlon. 

I n  order t o  investlgaie the feasibility of  utllitlng the heat source and 

to stua other factors related to  pavement hea t ing ,  we have designed and 

pmpared plans and speclfications for the construction o f  an experimental t e s t  

Installation. 

The test  area will be located In a parking l o t  adjacent t o  a recent addit ion 

t o  the Transportatlon Department Building i n  Trenton, New Jersey. Thls 

area nl l l  consist of two parkillel sections of pavement, each 13 feet wide and 

123 feet long. One section will be constructed o f  9 Inch thlck slabs o f  

Portland Cement Concrete and the other will be I I  heavy duty Bitumlnous Concrete 

pavement. 



Each of  these sections wlll be divided I n t o  four panels, each 8ppmxImtely 

30 feet long, for  a total of eigbt t e s t  panels. Each t a s t  panel will cortrln 

various heatlng elements and will be cartplctely independent of  the otber panels. 

Plpes will k embedded In the concrete of Panels t l ,  i 2 ,  13,  H, 15, d 

15 a t  8 depth of 2 inches and 4 Inches. These plpes will be spaced a t  6 I-, 

12 inch and 18 inch tntcm-ria?~ i n  each panel, however, the plpe d l a t c r  d l l  

vary fm 3/4' to  1" to 1-1/4" i n  the various panels. 

All pipes will be standard welght, wreught Im except i n  Panel f3 wbra 

di PVC plastic pipe nlll be d m d d e d  I n  the Portland Cement Corccnte slab. Thls 

derlgn should permit us to rvaluate t&e w t y  variables rsrociated wlth an 

eat>eddod plpe typs heated prvcut\t  uld to find the best cc#bInaMon of plpm stze, 

spacing and material for any given cdltiocr.  

In additton there will be ko panels (17 and #8) which Will contalr vlwl 

insulated, electrlc resistance w l n s ,  designed to d l t s l p a k  20, 40, 

and 60 watts/& ~ h s e  sections wilt serve as 1 reference rtmiard for US 

other panels during s m  condltlons. Fur#enrorc, there wl11 be 8 2 Inch lycr  

of insulation direct ly  belaw p a r t  of thc electrlcal heated Portlmd Cawrt Concrete 

slab,  i n  order to t e s t  the effectiveness of lnsulrtlon In raduclag dan#rd beat 

losses. 

Prior t o  the pawent corrttructlon, a 90 foot length of tke sobgrade, below 

the test a R a ,  will be excavated to a depth of 13 feet. Into tblr p l t  will be 

placed fiooo linear feet o f  1-1/4" wrwght Im plpe cmstructed i n  flve lqyrn 

with a 2 foot saprrrtlon betwean each layer. As each layer of plpe I s  plrced the 

p i t  wlll be backfllled and -acted. 

- 

This network o f  plpes rrill be the means by which we can kp thc heat avallabla 

i n  the earth, By clrculrting a water-elthylenc glycol solutlm through these 

pipes md t h e n  t o  the pipes enbedded in-the pavemat, I t  should be porslble to 

transfer sufficient heat froa the earth, fo r  saw melting purpoJcs. 
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To increase the amount o f  heat available, t h i s  sys- -14 b 

operakd during the stauuer months thus transferring heat fm the bot 

pavements t o  theeearth below. 

Unfortunately, during the period between sumr and s n a  seasw, much 

o f  Lje heat wy be lost t o  the surrounding earth or t o  the atmospkem. To 

reduce t h i s  heat loss, we have provided fo r  an 8 inch layer o f  a polystyrene 

Insulation above and enuloslng p a r t  of the burled network of  pipes. TbIs s m  

type Insulation has previously been used beneath roads t o  prevent frost 

penetratdon below the subbase. 

Future research with our experlrnntal system may involve the use o f  a 

heat pump. This device 1s capable of extractlng heat from a source and 

dlscharglng this heat a t  a higher more useful krpcrature. The heat P(IP cmld 

be u t i l i zed  by a v  o f  the following means. 

1. Heat might be extracted from the atmosphere and trurtfertvd by mew 

o f  a l l qu id  t o  the heating pipes enbdded i n  a nrrbw. 

2. Heat might be extracted from the atamsphere rnd than transfrrrad 

by a l iquid, v i a  the buried p lpes ,  f o r  storage i n  the earth. Th l t  

method offers the advantage o f  using a -11 heat pup, whlch rrould 

gradually replenlsh the heat i n  the storage volme. 

3. The heat pvlrp could use the ear th  as 1; heat source u t l l i z l n g  thc 

buried pipes as the heat exchanger. This nethod my k useful If the 

tenperamre o f  the earth i s  not suf f l c ien t ly  htgh for s m  melting 

purposes. 

4. A heat pump, using ei ther the atmosphere or earth as a saurce, cwld 

supply heat for storage, u t i l f r i n g  the heat o f  fusion o f  M rppropriatc 

l iquid.  Such a system offers the advantage o f  r to r lng  large amounts of 

heat i n  re la t ive ly  small volumes. 


